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present invention relates generally to a new protein expressed by human
cells. Iy ?Pr dasgaul ar, the present invention relates to gefgyghssgsne t hat
encodes a 6 receptor, designated as "Zcytorl4," and to nucleic acid

nol ecul es encodi ng cht or14 pol ypeptides. BACKGROUND OF THE | NVENTI ON
Cytokines are soluble, small proteins that nediate a variety of biol ogical
15 effects, including the regulation of the growth and differentiation of
many cell types (see, for exanple, Arai et aL, Annu. Rev. Biochem 59:783
(1990); Mosmann, Curr. Opin. Inmunol. 3:311 (1991); Paul and Seder, Cell
76: 241 (1994)). Proteins that constitute the cytokine group include

interl eukins, interferons E kﬁ%%ﬁ ors, tunor necrosis
factors, and ot her regulatgﬁ@“§§¥%? b@@ &gfgﬁﬁi hunan 20
interleukin-17 is a cytokine that stinulates the expre55|on of
interleukin-6, intracellular adhesion nolecule 1, interl eukin-8,

granul ocyt %‘%m oI ony-stimulating factor, and prostaglandin E2

expressi on role’in the preferential maturation of CD34+
hemat opoi eti ¢ pr ecur The present dnveativm s genérely tep ngw. protein expressesi by 155: 5483

(1995); Fo$5h@E cBls. ah parnéulalE)ﬂié prbfeh 1n‘1§fﬁ03 2dzted bV ge%é iR ey s that
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bi ndi ng eveolypemidefie cell through the cytoplasmc portions of the certain
receptor subunits. Cytokine receptors have been grouped into several
cl asses on_the basis of simlarities in their extracellular |igand binding

domai ns. FHACKGRPUND DFIHEREERFIONG chains responsible for bindi ng
and/ or transduci ng tQgtokihteart saifible snedlfpeoteins that medietetaevasictyof biokogidal/ pe | |

cytokingsr %?@&E Sheth@ih #]xe' regﬁﬁt%h HP{d »ﬁﬁ%ﬁ%ﬁéx&!ﬁfahﬁn %@%aﬁf Shif

extracell ul ar g)omsu n. em)nstrat LN VIvo a§$| vitles of CyU Y nes and
their receftsr or expmple A &7 ghedAns ﬁﬁbaﬁ"’%l"eﬁ?7 (190X MeswaradCur . ot her
cyt oki nes, QGpk.oltnmmol, 2341t (1991); PaBl and SédeneCellT62¢1 (199N Pydreihs timt

ant agoni st 3 The .
an 2900151 Sondf0 10 H04nE Tl B eélfm%ws. SRort goibby, s 1
present i nFASHREOHMES §%fﬂpﬁ150fﬁptaéss%9mtezu OFy, melse \ila%s arn%raz'@i& BF‘F‘?!Pfu5| on
5 prot epms intedeukdil-17 B oytokineithat 3tindlatee hikcaxbrssienshidtedguidn6inpadeyiplapt | des

:rc‘ld dp;gaﬁ' '%ﬁhesm%’]ﬂol@&ﬁ??qﬁteﬁ%mﬁ’ﬁ' A A RGR mAGHEEE A6y SR fRY thforand am no
and prostaglandm E2 expression, and plays a role in the preferential maturation of
CD34+ hematopoietic precursors into neutrophils (Yao et al., J. Immunol. 155:5483
(1995); Fossiez et al., J. Exp. Med. 183:2593 (1996)).

25 Receptors that bind cytokines are typically composed of one or more
integral membrane proteins that bind the cytokine with high affinity and transduce this
binding event to the cell through the cytoplasmic portions of the certain receptor
subunits. Cytokine receptors have been grouped into several classes on the basis of
similarities in their extracellular ligand bmdmg domams For example, the receptor

30 chains responsible for binding and/or transducing the effect of interferons are members =
of the type II cytokine receptor family, based upon a characteristic 200 residue
extracellular domain.

The demonstrated in vivo activities of cytokines and their receptors
illustrate the clinical potential of, and need for, other cytokines, cytokine receptors,
35 cytokine agonists, and cytokine antagonists.



DETAI LED DESCRI PTION OF THE | NVENTION 1. Overview 10 An illustrative

nucl eotide sequence that encodes Zcytorl4 is provided by SEQID NO 1. The
encoded pol ypeptide has the foll owi ng am no acid sequence; VPVPWFLLSL
ALGRSPWL§Vé HE 49H0DA THCSPGLSCR LWDSDI LCLP  GDI VPAPGPV ESBHSP48EE3
VLRCQKETDC DLCLRVAVHL AVHGHWEEPE DEEKFGGAAD SGVEEPRNAS LQAQVVLSFQ
AYPTARCVLL EVQVPAALVQ 15 FGQSVGSWVY DCFBAALGSE VRI WEYTQPR YEKELNHTQQ
LPALPW.NVS ADGDNVHLVL NVSEEQHFGL SLYWNQVQGP PKPRWHKNLT GPQ TTLNHT
DLVPCLClI Qv WPLEPDSVRT NI CPFREDPR AHONLWOQAAR LRLLTLQSW.  LDAPCSLPAE
AALCWRAPGG DPCQPLVPPL SWENVTVDKV LEFPLLKGHP NLCVQVNSSE KLQLQECLWA
DSLGPLKDDV LSUMIMCODRNRIE IMVERTIGN GCTSLPSKAS TRAARLGEYL LQDLQSGQCL
QLWDDDLGAL WACPMVDKYI H % &? &%%@ »
VSADDSGRER ' LVGALASAL QbR BRRY SRR e i st RGPl ‘
LLFSPGAVAL (BE\\pessaySnvmtapiGRsDATERS| Soyterb4 (palypepiigessandy YerordRiusion
HPDAVPALFR Tod¥ing L3Skl ROmbdRAL Qid RirdIEE s idebding A ﬁBﬁhclie?%u[ﬁ&EiﬂE’, g
PGTPAPGRGV E us e or ene encodes a
e TR A e g ek Rl b Py B S o odes

signal sequence (amno acid residues 1 to 20 of SEQ ID NO 2), an

extracel | ul hEARAEDDESERIPrION OF TEE INWENEON 0 452 of SEQ ID 30 NGO 2), a
transmenbrane domain (amno acid residues 453 to 473 of SEQ ID NO 2), and

an intracel lpl ar @péRfdiy(conprising am no acid residues 474 to 677 of SEQ

ID NO2). Avariant Zcytorl4 protein, designated as "Zcytorl4-1, " was
identifidl, which hafniHestragye @W‘fﬁ@dﬁﬁﬂfmeﬁéh% eaeadorzetor] Eamrvidaddy
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ELNHT PA 43
PCTI Ugga’ 18 Wﬁ&é W P ﬁ‘p RAHQ
NLWQAARLRL LGPBRARGRY WWHMWWPE

KLQLQECLWA DSEEREGGEM I ISCAVERHROM IR ARV FESFQCAVRIARAR 1 RARRIEAXLVQ

L
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AQGPVAWFHA  ARABNVIHGA. \WVBEEQHERL\AL CRINQ YOGE\ BKPRAIGENLDAGPRBIERHT
DLVPCLCIQV WPLEPDSVRT NICPFREDPR AHQNLWQAAR LRLLTLQSWL

LDAPCSLPAE AALCWRAPGG DPCQPLVPPL SWENVTVDKV LEFPLLKGHP
NLCVQVNSSE KLQLQECLWA DSLGPLKDDV LLLETRGPQD NRSLCALEPS

20 GCTSLPSKAS TRAARLGEYL LQDLQSGQCL QLWDDDLGAL WACPMDKYIH
KRWALVWLAC LLFAAALSLI LLLKKDHAKA AARGRAALLL YSADDSGFER
LVGALASALC QLPLRVAVDL WSRRELSAQG PVAWFHAQRR QTLQEGGVVV
LLFSPGAVAL CSEWLQDGVS GPGAHGPHDA FRASLSCVLP DFLQGRAPGS
YVGACFDRLL HPDAVPALFR TVPVFTLPSQ LPDFLGALQQ PRAPRSGRLQ

25 ERAEQVSRAL QPALDSYFHP PGTPAPGRGV GPGAGPGAGD GT (SEQ ID
NO:2).

Thus, the Zcytori4 gene encodes a polypeptide of 692 amino acids.

Features of Zcytor14 include a putative signal sequence (amino acid residues 1 to 20 of

SEQ ID NO:2), an extracellular domain (amino acid residues 21 to 452 of SEQ ID

30 NO:2), a transmembrane domain (amino acid residues 453 to 473 of SEQ ID NO:2),

and an intracellular domain (comprising amino acid residues 474 to 677 of SEQ ID
NO:2).

A variant Zcytorl4 protein, designated as “Zcytorl4-1,” was identified,

which has the following amino acid sequence: EEPRNASLQA QVVLSFQAYP

35 TARCVLLEVQ VPAALVQFGQ SVGSVVYDCF EAALGSEVRI WSYTQPRYEK

ELNHTQQLPA LPWLNVSADG DNVHLVLNVS EEQHFGLSLY WNQVQGPPKP



VLPDFLQGRA PGSYVGACFD RLLHPDAVPA LFRTVPVFTL PSQLPDFLGA LQQPRAPRSG
RLQERAEQVS RALQPALDSY FHPPGTPAPG RGVGPGAGPG j o AGDGT (SEQ ID NO 5).

il lustrat] nucl eotide sequence that encodes this poly tide is prOV|ded
by SEQ | DR’K‘UZP 43%cquence anal ysis reveal ed that Zcytorl Zyoqir)qsgwgz 3% uncat ed
formof receptor polypeptide. That is, Zcytorl4-1 | acks am no acid
residues 1-113 of SEQ ID NO 2. SEQ I Dg\IQ 10 presents an amno acid
sequence of a Zcytorl4-1 polypeptide 15 that includes the N-termnal
portion of Zcytorl4. A conparison of the Zcytorl4 and Zcytorl4-1 amno acid
sequences V‘Z‘@‘NH@Q@'& dHLYRTDL K e PCHET XVQ%epEPQ@éRT@B? cBEREDERAHRhat i vel y
spliced var NaMQAARnRL BTLQSWALIDA PESLPAEAADS CHRAPGGHPO'QPLVEBLSWE/ ani no

Soytori a1 TYIVDVsSE ﬁz%iﬁﬁbﬁ%? DAIGPLKPDY ﬁ%&ﬁ%ﬁ%ﬁ%ﬁ a 13
am no acid QEQ'%RSKAMF&AA Wm@seg%e%ma ; WAGPMBKYIH 362 of
SEQ | D N@ SKRWALVIMIRAD LLER AWISLT LDNKKDMA KRG WLRILKODAR SGARXRERAR i S
ovence orL AR MRS v Sers Aot
The Zcytorl QR@&T@» AEEVLRFSRGA NALGSEWED GVHGRGANGPIHDARBASESC25

bel ow, thi SVLEDFDQGRA FEOEVEACFDWRILHIMDAVRE HFROVEQERTLAPSQHPOEEGAS-

Nort hern an cytorl 4
gene i nt nyF QRRRARRSE KEdrARbvS EREQb AL By PHPBEAPRREL Howteg {EpECY
expr essi k9n AGDGHRr (SEQ dPaNO:nt st illnsirative awecleptideasrquence chatzencodss ubis. | n
contrast, Y;%ph&e:kb?&vﬁ&d%&SEQmQSS' on in brain, ,placenta, |ung,
skel et al rrusc ancr.eas test I S 30 col on,
peri pheral bl ood | eu%gé‘gﬁ" anglﬁﬁl?]ef?"e%&otﬂml ?F%Hrqaoldé‘ a W‘:Btﬁ%g{’ﬁﬁr?fow
These obsereveptorqotypsptide. tThat isZZgytari 4-4 lacks amincearid esidoes I}stla’ijoﬁBEQdDent iate
PPN i R Pt S e R e
at | east70%% ‘ﬁ‘ﬁucfdgélé%/ﬁé‘%?mai?mg?n? Qfg% 35 identi cal to a reference
am no acid sequence Jekempaison rofrthe Beytonlé 1and Coyir -1 ragnind acid apquenceso aci d
ggg ?Beﬁlo 21316 PindR dte@ fthavlehe m tifdd)re eﬂpae&h&we%ls éﬂe&ﬁv&%&.o Jﬂ‘éS( 3; :
m no aC| S 1 2,
amino acid 0 éf;cffa %"Gﬂe'isﬁ'ﬁ iéé’i’é“(%ﬁ % g%la(‘.fﬂ%% ag! %%NgfmnéEﬁf‘aD NO 2,
wher ei n t heresiduds838do p565 pHEEQI IPNOEA ot Zbyterlhilnldeks, whidhZeytordhlackgdy t hat.
speci fi Gl | gnbiving amihd bc@msvlaypﬁ&hineecﬁeeé;? tlfaalcpifnzd £1-1 tmnoaahno acid

st rat | VESBO pRgp izt SR RO i

& 108 FppRins E(ﬁght%n%ﬁ?‘ o acid
sequence ofseg@Berge® proviNgl by SEQQD BOND, mere&&'ﬁ@m)l\l@ 121presents BeCarhidoNO, 12.
The presentadidWegidnt®8F Ppoipbepfidithalascks 56thas afld PPAMRRREIGAESm&RIPr i Si ng an
The Zcytorl4 gene resides in chromosome 3p25 — 3p24. As discussed
25 below, this region is associated with various disorders and diseases.
Northern analyses indicate that there is strong expression of the Zcytori4
gene in thyroid, adrenal gland, prostate, and liver tissues, and less expression in heart,
small intestine, stomach, and trachea tissues. In contrast, there is little or no expression
in brain, placenta, lung, skeletal muscle, kidney, pancreas, spleen, thymus, testis, ovary,
30 colon, peripheral blood leukocytes, spinal cord, lymph node, and bone marrow. These
observations show that Zcytorl4 sequences can be used differentiate between various
tissues.
As described below, the present invention provides isolated polypeptides
comprising an amino acid sequence that is at least 70%, at least 80%, or at least 90%
35 identical to a reference amino acid sequence selected from the group consisting of: (a)
amino acid residues 21 to 452 of SEQ ID NO:2, (b) amino acid residues 21 to 435 of
SEQ ID NO:10, {c) amino acid residues 21 to 677 of SEQ ID NO:2, and (d) amino acid




extracel | ul ar domain, wherein the extracellular domain conprises either

am no acid residues 21 to 452 of the am no acid sequence of SEQ ID NGO 2 or
amno acid residues 21 to 435 of the am no acid sequence_of SEQ | D NO 10.
Such pol yW&M{0#94 may 10 further conprise a transmenbr anEYHHIF82 hat
resides in a carboxyl-termnal position relative to the extracellular

domai n, wherein the transmenbrane domaiy conprises amno acid residues 453
to 473 of SEQ ID NO 2. These pol ypeptides may also conprise an
intracellular domain that resides in a carboxyl-term nal p03|t|on relative

to the trafesiddesl 9208 QD NQs2.ovhereim they 'Pﬂl?tﬁ‘éBPlb’B?P&lﬂe gescically Bigft i ses
ei ther am n@ithanoditidodye Biall ygseiffedlly binde Witnh pSE@eptmeNsan&stmg" ofiBithed thei d

d 457 ta 6. tion et or
Sequence thgn%@gﬁdifsgena;%%@ﬁ;ﬁ%i% %a‘ﬁfﬁn"*f’waﬂ?*e}@%ew§|°§Fi§§ﬂ%%St : ’
ext racel | ul Blusdasivaipelypeptides ingluda @ PdeompaiS g \thes A IOrASH! SeaeAnge S es
a)r§1 no aCIsg sealmwé 2%1?.9[@&1@&0@5{2&0@1@6#%@@9&@?2 of SEQ ]ImgSNO 2. The
present i nvent’i on al I ncl udes nt ZC i i .20 wherein
the amino acid sequent® RBseptiBv ?Pf?&l"i}f)ésﬁ ai“cﬁ%’"é%’%?@ es&ﬂ"’?ﬂ%ﬂ% My with
the am no extraelbdgudomn, oFheBEQ thoemcelhslm dan@u comprisgsheithgr emnocanidi st i ng
Ceast 95561 &s@?@‘dﬁggw:hﬁm‘“@?ﬁgﬁ&@é@%ﬁmﬁ?ﬁﬁg? Eﬁﬁﬁﬁﬁ A

0
di ff BLIQEdn of (e ATHNR0ACHE SEAUERRg S pel polypspf Yde and
t Ihe S;nezg)eamrd:es esimise @ tnfnsrgE@ﬂaﬁb Bglﬁﬂn itisat alesides dn amerboﬂﬂ-tmmmg;zsmon
conservat | V?e ”tB @E'e guédéﬁﬁ%} gUﬁnhi@n%heEHPtmrEeﬁﬁ%mbﬁ\ﬁ | Cgﬂh fzdgﬁélx%%w h

pI’OVI des antl |es and ant| at__speci

SUoh pol ypeAFiTeiod st 453 1, 3ok hNCide. THBE JRoBRelidek B BER s,
muri ne nonocomprise annihtrdeelilil&rsdortaimnthat madesantalcbﬂﬂxﬁaeldanal\pesitmﬁ redativens i ne

I I t t 30
anti body f rz’ﬁn%%t?%éﬁﬁﬁ@r@&gmﬁig: ;gﬂn'@g ARRgLBE JoBUD) Emplisck dil kS
m ni mal  Fec a@ﬁ residygs 474rip 647 o SR oriamiraACIbRsitues 494 to 97%??5?&
corrpo_s:]I ti OnNOlIlmhlhd&ipﬂ&la&lypalsfghﬁrseaﬂﬁrﬁseq_li_&rtbltﬁ& ,re§iddsyipesmt dnifto-teafiinabody, or
anti-1di ot I e
orovi des. | g@ﬁsn@é}g}égﬁ tgetﬁg ek%d%gmp%f 8+rﬁam Eﬁ?&?{n rrilxgo% ap\é%'?ét{)rgrnﬁ §£e%‘8e
pol ypept i decowwwnpwelquh@ﬁé 13,20 of the praing|agi |S§q‘§€F“e?,ft I Y¥A2he 35
group consisting of: TiR) peseiCineémionCalsh ndledes | earaa@eiter1dg pblippeplides, eot i de

sequence,p! SEQ B Nohch e Pleclrdl G Bl holTBLS R Ry S0 Yl o 21 d
«f i roi By § g ey

sequence hat cmj am Nno
NO 2 or ani ABINYCE Frésmfaéé SF@ B&M%@alwedrmmmcon@smg 9%at6‘?€§tof SEQ

| D NO 10, and%(identity,natCest G0%Ciddnti®) AClghst mkatdehﬁuyabm&ahy&m Gden€ity, or

follow ng stri S I Si ng
the  nuct eoEioal? B o8B3ergR dhd b BEkBin iy BuiSb b S e MBS IcERE ! 1D
conpl enent  &f therv@mréd’plmx s pnd the amipo agid sequenqepiNEQ ID NQ:2 isduede iope

nucl ei ¢ @i dr Mbteahieprative amindacid subsifitionsl whi ch any difference between the

am no acid sequence eggoded by ;GLE] CRBELT provides antibodies and antibody
fragments that specifically bind with such polypeptides. Exemplary antibodies include

polyclonal antibodies, murine monoclonal antibodies, humanized antibodies derived

from murine monoclional antibodies, and human monoclonal antibodies. Hlustrative

30 antibody fragments include F(ab"),, F(ab),, Fab', Fab, Fv, scFv, and minimal recognition

units. The present invention further provides compositions comprising a carrier and a
peptide, polypeptide, antibody, or anti-idiotype antibody described herein.

The present invention also provides isolated nucleic acid molecules that

encode a Zcytor14 polypeptide, wherein the nucleic acid molecule is selected from the

35 group consisting of: (a) a nucleic acid molecule comprising the nucleotide sequence of

SEQ ID NO:3, (b) a nucleic acid molecule encoding an amino acid sequence that

comprises either amino acid residues 21 to 677 of SEQ ID NO:2 or amino acid residues



nol ecul e (c¢) and the correspondi ng am no acid sequence of SEQID NO 2 is
due to a conservative am no acid substitution. The present invention
further contenplates isolated nucleic acid nol ecul es tr}%,t
nucl eoti 8O UM, 2184 of SEQ ID NO1 or nucleotides I E’f@%@’i of SEQ
ID NO 1. 10 The present invention also includes vectors and expression
vectors conprising such nucleic acid ngl ecul es. Such expression vectors
may conprise a transcription prom)ter and a transcription termnator,
whereinthe ronot er i s _operabl inked with the nucleic acid Iecule
and wher ei n2# fe6At ef 8EQ IRANQ:1 c(ﬁ} 2 npcleic gpidmppsplg ﬁ’ﬂk’@&‘awstlw n‘ﬁéed
transcripti eollobengristrizigent. washe conditiomst toi avmuldio racidu mdbeznle] Bormprising eise
reconbi nant ors and
olEdidE SduBn il nbAERIRN S 2184 HESHR 19 KR: | B e dolipéinet 6

expressi on vec act eria yeast

fungal , i nsg@qleondgsa%qq 2184 of SEQIPNE: lcemp‘é,"a‘%@ﬁ%F Asidmelecules dagipde

Colmorl si rsg &iéﬁéhnaxrlﬂéle&@lcﬁlﬂference%mm the amh® deidwqicacPemddaibysnleir dcid ]

pol ypept i des turi Suc rise the
bxpt boni on Felee tel e feed i SERIEE RO 200 scglRile GO TP b2 SOAR o

opt i onal | y, conseivativen gmineecackt pubstituiopr oTlg mrqsmmnm@we Uiether cepnfesindates nant
host Celt |'s. isolafedai@lelc 218 mélBeuldRItRA @bap ﬂl@?&fﬁﬁkb@bst’.{w:ﬁm& oPBEQfIECNgHI ;:a: t
conposi tions ally acceptable carrier and at |eas
one of such®af g"g’g eézlégg%fl@gg?gﬁc@%q)gmm nant virus conprising such
expressi®n vectors. TFhe pressngrinventiore disooinclufles verters | 3nd| expeessipm aveg@teut i cal

conmposi ti ongem, ﬁﬁ%ﬁﬂg{)h&h%cﬁwpmd rm&utekcasdcn exgésmem@blxﬁaycadxﬁprﬁse aand a
polypept|de described herein, The |nven i on

met hods f or UARSCERHGORJOIPHET a?ﬂ%g@ﬁﬁlgp ?W?%?r tﬁ%prgmlg D% @5@ Y sanpl e,
conpri sing tihkedswighsthofnutlalc acid malerulengnd m@mrthﬂ mygleicedcid audlerupr e under

hybri di zi ngogandy tmfke& Mﬂ; fhee trhidef j:;(dn) terfafitor. RWM&SM' RSertion! Airder from

t he biol ogi cal sanp [ nth SIZ from
the isol &t eH‘cLﬂw WB?’BE‘BF'&‘ St\)(%ilé e‘f%‘”ﬁ?’%ﬂ&“ﬁé@@"ﬂﬂ% 8’8%/ ence
conpri si ng expressionovectdrs.t Rlastrativt chsist dells duphedec baatdriabEwBabtD fmmal, m§¢cti ts

conpl enent,, nﬁfwnaﬁm st prahd st hﬁeéoa{wmht %stoéeubydampdsmgfsu&mexﬁugsh@i c acid-

probe and eith es,or t by hesl z eic acid

nol ecul es, W‘Fé?rélcﬁn Fﬁ&se%ptf’é’gmﬁ%% é’omtf% § 07 ¢4 P2 ce of

Zcyt or | 4 RNBest gelishthabéamhpsige chel exp%mglamt@r anﬂHéatmretb@ntthq Mrtl‘i oret¢ins t her

pr 0}/' deSzolrfE&tH)Q?u&ﬁny,dﬂﬁﬁgk PRORECRGR tHefcufend RicddbRamnRskilde in a
i ol ogi cal sa

PCT/ US00/ 18383 6 co%é?‘?ﬂ‘bq‘?%%fe%ef’&“ 8?"°£|P’é‘33@|1’€ TERE °a§'t%%‘“8y or an
anti body freqmpising hpharmangutiiafly seceptpblp carder yidah leastnoe ppeyshianexprespidnst i ng of
the am no a@é&ﬁﬁ%&%ﬁﬁﬁna&fwé'é&ﬁl&mmuah X655 Rn VebtbR. TBE pREEnt Hrehtion
per for med uqurt%gr Cﬁl@ﬂlldgsl Op an;[laceutxcai comporsll ogé n%omgnm;lg a pharmacentically
25 acceptable carrier and a polypeptide described herein.
The present invention also contemplates methods for detecting the
presence of Zcytorl4 RNA in a biological sample, comprising the steps of (a)
contacting a Zcytorl4 nucleic acid probe under hybridizing conditions with either (i)
test RNA molecules isolated from the biological sample, or (ii) nucleic acid molecules
30 synthesized from the isolated RNA molecules, wherein the probe has a nucleotide
sequence comprising a portion of the nucleotide sequence of SEQ ID NO:1, or its
complement, and (b) detecting the formation of hybrids of the nucleic acid probe and
either the test RNA molecules or the synthesized nucleic acid molecules, wherein the
presence of the hybrids indicates the presence of Zcyfori4 RNA in the biological
35 sample.
The present invention further provides methods for detecting the

presence of Zcytorl4 polypeptide in a biological sample, comprising the steps of: (2)



the anti body or antibody fragnent to the biological sanple, and (b)
‘detecting any of the 5 bound anti body or bound anti body fragnent. Such an

ant i body WO@{%%QEOW fragnent nmay further conprise a def@ﬁﬁ?ntﬁ}lgss};abel
ro

sel ected group consisting of radioisotope, fluofescen abel ,
chem | um nescent | abel, enzyme | abel, biolum nescent |abel, and coll oidal
gold. The present invention also provides kits for perform ng these
detection to nethods. For exanple, a kit for detection of Zcytorl4 gene

expressi on | . GO, [ .t hat | ' i
rmloecul e, er_gﬁﬁgﬁfﬂée%gﬂg?%ﬁﬁc a ?ﬂwrlrttt)ll g’gualng&lg@r bégﬁe%}trgg& ?%‘E]m?ﬁeﬂl% oup
consi sti ng ecifiggllybindscwich 8 palypeptide censisting obthsramingacid pequenrgaf SEQ ﬂ%
Seﬂuenlce of N@@,lvﬁﬁ}d’i?ﬁfc oféiafhctllixig i%ikﬁﬁo?ﬁedSﬁ@el 1 fb_ngmoiasZ tt(ab%n@é mgz&i&?iﬁg a€i d

mol ecul e coppri S €..C ene nycl.eot i Q e

nucl eot i de ag‘é%i)@gr% @“ng%@'flﬁ‘qkﬁﬁ‘ef‘a?%ﬁﬁﬁmﬁﬁé _aéll%ﬁ(b)a%lte %'%f“évc?ﬁtget hat is
a fragmest bdundantibedynesi bound gntidfody frapwenst Sichian antibodyoari antibodyafiagnges) a
i'ght nucl oy Rt Sompie b dcoibIOHIRD sefied o oe b Lolistle oFHat
compri ses ofIOERNIRGy Huorestel fatel syl pingeeh epEla FraY e RerL RS mRESen ¢ he
nucl ei ¢ aci ubdpmutnmllgidalcgold.he other hand, a kit for detection of Zcytorl14
protein 20 may conprifie ﬁes‘éﬁ(‘h%ﬂiigfnlaisﬁg%r%\gﬁém{its%§ pétforflitlg RELVdetedliof

anti body fragnent, that " specific S Wih a pol ypeptide consisting
of the al¥i nB‘%‘a\‘é’aﬂ Eor srameles kit EEQC‘FES%“I%ZE«Y’OW«E@B? @%E?%E’PMWWHS%?SO

cont enpl at esoraiter-thaticomyfises antucleixcacbmolecule,Wherein dheotucfeic aoid Mobedyle is
fragments, {Hak.sSREM Ih'ecél'uéﬁ'c [i'kqingrbf_ % laDAYeiO acRANbROMY bfpHEERR the 25 t hat
specifically binds a polyp ptldse consi f tﬁe am no_acl d seduence of

) ing Q
SEQ 1D NO. Buslpotide erquenes Glonucieatides dciai2 A e SEQIP NG, 99 guiusleic 38 at od
nucl ei ¢ aci sholsohle cookmpsising ahp complement ofumbclentidee 2 54 g 2084 of ket mehetides a -
Zcytorl 4, e ' ' e ; ' S ncodes
A K%“Sﬂ{"i GLS pftie Actd REYe dfa S W GBS W (00000
sequence cofgisisting ofirit deash sight micledtide rid B a ausleigsid) moleculpgthal isseQ | D
NO 2. | : | ustragrhént of (b)@bagstinglof wt laast eight melepridd! iSlen a kitehayddsofcdaipeise ¥ | a,
prolrnsulin, : : . nogen
et vator | s{ebRd bonindr s biniichd bl e thdrt fhaB s Tibble bt BB REpRARE, 00

i nt er f er on, okthy pH¢leis @rigimelecule, {an the othep Band akitfor datgction ef Zeytgrd4 profeignt

i nvenlt | o PHRYicdmPrifdlsicomainenthat mﬁ&esmhﬁﬁdd@goﬂaiamlimy4ragmeme1t1ia®n |
signal sequ . ' . 4 A 4 r etd i gnha
sequence cosfr e ilad il oBlyefiice 4ORB of Be anfife B EquBRe BT 13
NO 2. WO 01N§4304 PCTI US00/ 18383 7 The present invention further

cont enpl at es i sol at edThesrbsehCineention als® tamethplstes hixi-idesigrdatibaliexsr agiel | ul ar

Zeytor 14 doggise WREHLE) Brabend thiApLidif bind an antibody or antibody fragment
25 that specifically binds a polypeptide consisting of the amino acid sequence of SEQ ID
NO:2 or SEQ ID NO:10.

The present invention also provides isolated nucleic acid molecules
comprising a nucleotide sequence that encodes a Zcytorl4 secretion signal sequence
and a nucleotide sequence that encodes a biologically active polypeptide, wherein the

30 Zcytorl4 secretion signal sequence comprises an amino acid sequence of residues 1 to
20 of SEQ ID NO:2. Ilustrative biologically active polypeptides include Factor VIIa,
proinsulin, insulin, follicle stimulating hormone, tissue type plasminogen activator,
tumor necrosis factor, interleukin, colony stimulating factor, interferon, erythropoietin,
and thrombopoietin. Moreover, the present invention provides fusion proteins

35 comprising a Zcytorl4 secretion signal sequence and a polypeptide, wherein the
Zcytorl4 secretion signal sequence comprises an amino acid sequence of residues 1 to
20 of SEQ ID NO:2.



domai n conprises either amno acid residues 21 to 452 of SEQ ID NO 2, or
amno acid residues 21 to 435 of SEQ I D NO 10. The present invention also’
i ncludes isol ated 5 polypeptides consisting of either a e5|dues
21 to 452WRUGEW D NO 2, or anmino acid residues 21 tor%%g"s@&mg

NG 10, anti bodi es that speci fically bind such polypeptides, and
anti-idiotype antibodies that specificayly bind with such antibodi es. The
present invention also provides fusion proteins, conprising a chtorl4
extracel |l ul ar domai n gnd an i muno uI|n noi. e wher.e C rl4 io
extracel | ul ar donai n TSRS “éveP B‘erﬁoc%{‘é‘?'ﬂx?tg |15?J§t§‘?2‘1“ ec A%EP of SEQ
I D NO 2, or midcales altit cencedsi e estr&tlldler Z&Ford4 doEQir, Dvii@ein Ghe lentrapglblar usi on
proteins, t hemmhmgﬁ&kgﬁhuﬂaﬁumcﬁmmm 2% a5 b SRLY A9 N2 dr AmkRAYd Chai n

constant regi on

The ent
further incrasifaes 250 4324f SEQ B BJQagQ dT grﬁfeé@ﬁllgﬁe“f‘ﬁ%?ﬁ%ﬁ% sé??i"’rﬂ usi on
proteins.s 1§olybé;ﬁﬂesa¢tﬂlsﬂﬁ1kgabf cithpe aminoadcid fesidinesv2intoi 452 ofi SEQ BRNO2, evi dent

upon refer 4;@6{%3@ e{% t8‘ﬁ’35‘9f§’l§%§‘b'bﬁ?l@ea§ﬁﬁdd?és L sg%,ﬁaﬁ; binlsha@ns 'So

t he descrlp extens)vely.

The fol | ow mglmnﬁm andansi-idiotyps aptigodics ﬂiabsﬂe'a’@%lbtbd{‘%wtfha‘éih@%‘?ﬂﬁ‘%g of the
invention. As used hertw resemumkramnaﬂsad'pmﬁdé'snﬂsiom protetisgl cmmbﬂmng refers
to pol ynuc E( OX\r UG C f4eic
acid (RNA), EZ% Pﬁlé':% 3?6 gémgﬁfgrﬁé ahqn L@h%}lgltﬁlgle Y reﬁf se chain
react i on!q PEeRyaceliier domain W%mg’éﬁ@ﬂ@f’é@dlﬁﬁm 261“0 f‘?%ﬂft ﬂ‘?gm on,
endonucl eas@r amirdoCabid muemmuelmaff smtn)cmo 18U CIneduch Jadich pmamltm can be

g(r)]gp%i[i;j Of [‘mgH%?r%ﬂ)éﬂlB frnoﬁ%y rﬁe aH nnh unogl&)(i&lﬁrheh‘{}gcﬁ% C#Oﬁa tq’gQOI( %H&rl as DNA

a- enant i omems & himanE dfagmant. rHiej BICSGE'chVWIRQ fyther élf!qdew?lateérnuafel%fﬂm nati on
of bot h. I\/bqhdiécggs HaE4ROdd SIRB filsih phctéieis.al terations in sugar noieties 30

and/or in pyr| m di neeﬁéeﬁ$ur| n eté)aaggec ?te e§v6n ﬁ%ﬂlﬁB&I Inl Cﬁdeﬁpﬁgwd ude,

for exa repl ac r oxXy roups Wi ens,
al kyl groupseferemtﬂéyfomnaéﬂdléﬁdgiemﬁlon -0r sugars can be functlonal i zed as
ethers or esters. Moreover, the entire sugar noiety can be replaced with -
sterically and el ectroni cal I y simlar structures, such as aza-sugars and
car bocycl i c ssugape#initionss. Exanples of 35 nodifications in a base noiety
i ncl ude al kyl ated purj nes .and rimgdjnes | at ed
pyrim di nes, or ot heri“vﬁg? Aes¢HB _%@t%b%‘&%@l'ﬁ“ﬁ%ﬁ@f’ﬁﬁ%é’s %iﬂ‘gﬁ"@ivglyam d WO
01/ 04304 2PCThEIWI3RSinit®nsan prvided tafacilitntd undewstindipg of thegavsiirst er bonds
or anal ogs of such Iinkages Anal ogs of phosphodi ester |inkages include
phosphor ot hi oate, pho I t hi gat NS hpr ele »
phosphor odi sel enoat e, ‘zg “sdgﬂ%"F’cS‘anf“l"iét'ﬁl g@ fh?ﬁl‘g ‘ﬁ?cb%t grefers to
phosphor ani galyaycleiides, fsech iak aleoxfiibotuetein 'aclddmic) a rilomisleésc adié "(RAAS0
I ncl udes so oligonucleotides, fragments generated by the polymerase chain reaction (PCR), and

25 fragments generated by any of ligation, scission, endonuclease action, and exonuclease

action. Nucleic acid molecules can be composed of monomers that are naturally-
occurring nucleotides (such as DNA and RNA), or analogs of naturally-occurring
nucleotides (e.g., Ct-enantiomeric forms of naturally-occurring nucleotides), or a
combination of both. Modified nucleotides can have alterations in sugar moieties
30 and/or in pyrimidine or purine base moieties. Sugar modifications include, for
example, replacement of one or more hydroxyl groups with halogens, alkyl groups,
amines, and azido groups, or sugars can be functionalized as ethers or esters.
Moreover, the entire sugar moiety can be replaced with sterically and electronically
similar structures, such as aza-sugars and carbocyclic sugar analogs. Examples of
35 modifications in a base moiety include alkylated purines and pyrimidines, acylated
purines or pyrimidines, or other well-known heterocyclic substitutes. Nucleic acid



5 called "peptide nucleic acids,” which conprise naturally-occurring or

nodi fied nucleic acid bases attached to a pol yam de backbone. Nucleic
acids can be either single stranded or double stranded. PElilﬁJsI)(ﬁfs 3

"conpl emerWO8H0440hycl ei ¢ aci d nol ecul e” refers to a nucleéerc ~acrd nol ecule
havi ng a conpl enentary nucl eoti de sequence and reverse orientation as | o
conpared to a reference nucl eotide sequgnce. For exanple, the sequence 5
ATGCACGEG 3' is conplenentary to 5 GCAT 3'. The term "contig" denotes
a nucleic acid nolecule that has a c_ontl uous l‘ﬁ"iﬂ gf entlc | or
conpl enent arlyommeﬂ@kMMPM@Ffé? “5& P2 fﬁqﬁ linkgges.; 4opes
sequences arg Sahékphodieswrer llan,gegi dhdléde Stphesphoraltioate, nucphesphomdlthioatej ecul e

15 either | n},@ {;@Pﬁqsg g%%% é%g?pgohodé nﬂn&b@ gﬂhog%loréa&m&h te, {ph(géﬂﬁoﬂah'i@lld%c aci d

nol ecul e. enag sequence of
nucl eot i des phosphoramidate.candothe like. mhectere Jawea agidcpolspie aalse fpldes 8ot o a

references nuQLe *‘lrse]pﬁaé fudidt s&aﬂ 'ewhi&ﬁtcoﬁpﬁmraup@dcumtdr@kﬁadxﬁhﬁgﬁmﬁcat e
codons contaln erent . tri ts of n I eot Lé% tﬂe &;
am no acid r¥&id gesss @taghed ¢ &&U nF‘rllchgflg &t ncogx [fg The

term "Stl‘UCtSlfaaﬂed;m'r(bﬁbleslﬁ'aldsdtO a nucl eic acid nolecule that is

transcribed into ”955923-9,9(5 of\ﬁ'muﬁféld &id Hﬁlbcﬁl'é’aﬁéﬂ:@t@@ ﬂd&le@c a
sequence of ami no aci ar ac

erIStICﬂﬁ a %HF ific e F
"i sol at ed nudidmoleguiehaying 8 compremegtaty pueiqotige s F’&cer?ﬁ'fl Lﬁ{% O?W afptpn aShot 25
i Nt egr at e i conhpagedges oari refefdiiée afuckrotider geqicnce. FBor exampié.e thea s@paneen|Secul e

that encodegr @(g\%?a 3 ﬁ%ﬂk‘eh‘gW?g' @G@GT@&P@I“?" ed fromthe genom c DNA

of a cell is an

X ther %iq of, an isol ated
nucl ei ¢ acid ol ecul e The tgrm (oqptig’ depples §§‘H F\’§§F’£l thptchas A,cqRHRIORE | o
that is not jtrtehgbhtidemtical drhﬁmgﬂﬂmmamfseqmenc@ tganpthen nucleigcicisl malesule.

nol ecul e t ha ' fra lg | er
t han t he con%f)mfa% E{%& %F§g8f th ER r@aﬁgi&ﬂ r%%ggﬁhgagb gglldggdém
"nucl ei ¢ Hci eith%!@éarém@%@{ ﬂe&&apﬁr‘éﬂé“ﬁ'ﬁépgh& nyeleig a ‘iﬂe ei t her
singl e- or doubl e- st r artge tbrmt Hdiigedeete hmeleotided iséquencel’ hdentigh zhmq;:uence of

| nter vent | OnylSeec S0 eRATBAL S: AbreWishithge 2hdhs G2 %ﬁ%% 304 dbfixeposed

in an arrangene

deno
non- ci r cul ar NEHgC peid aralecals thﬁ\PF‘?@% A @elypeptidpq Degeneatiycodops ¢anigin é‘%&’%n be
prepared frofiplét9of dudiedtided, dat ERdSdeTHecxatteesnins acid residuep(i.as GAIS and GAC

enzymati c d| ge Vi al disruption. WO 01/04304 PCT/USOCO 18383 9
" Conpl ene §W%P%W'A%Pg a sin Ie stranded DNA nol ecul e é@% thatilg

f or med from an MRNA t eFis term fs{ruet prey sTere (@ asicleic Add nple
Typical |y, atrafctibay mapmedsargaﬂmw(mmrwmns thén mriRiNAtddsinenpiequetefofr t he

initiation of hmiino acide Sharacteristic of a specific polypeptide.

An “isolated nucleic acid molecule” is a nucleic acid molecule that is not
25 integrated in the genomic DNA of an organism. For example, a DNA molecule that
encodes a growth factor that has been separated from the genomic DNA of a cell is an
isolated DNA molecule. Another example of an isolated nucleic acid molecule is a
chemically-synthesized nucleic acid molecule that is not integrated in the genome of an
organism. A nucleic acid molecule that has been isolated from a particular species is

30 smaller than the complete DNA molecule of a chromosome from that species.

A “nucleic acid molecule construct” is a nucleic acid molecule, either
single- or double-stranded, that has been modified through human intervention to
contain segments of nucleic acid combined and juxtaposed in an arrangement not
existing in nature.

35 “Linear DNA” denotes non-circular DNA molecules having free 5' and
3' ends. Linear DNA can be prepared from closed circular DNA molecules, such as

plasmids, by enzymatic digestion or physical disruption.



transcription. Those skilled in the art also use the term"cDNA" to refer
to a double 5 stranded DNA nol ecul e consisting of such a single stranded
DNA nol ecul e and its conplenmentary DNA strand. The term "cDNA" al so refers
to a cl onWOIOLE DNA ol ecul e synt hesi zed from an RNA PERYPOH18383 A
"pronmoter” is a nucleotide sequence that directs the transcription of a
structural gene. Typically, a pronoterg s located in the 5 non-coding
region of a gene, 1o proximal to the franscriptional start site of a
structural gene. Sequence el enments within promoters that function in the

initiation of transcripmplementary WQ@M&‘%?’@E‘%@'@M@ D%n@!mslaéhat
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(GREs), and binding s Gr fact uc CRE/ ATF
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nucl eoti de (ﬁ@ﬁk‘%&?&e@ ef lp dbcr, oPWS'l?I‘D%))”E)chE'AmP Ie?f‘on@&énpx% and |
start of tr cription. By i'S dce 4o, acore may_ or nmay not
have det%ctgggé) Sepm, fegRe "he H’émét@gﬁﬁ’ rGF“’é-B’e‘Eﬁ”f’f‘%’s%cﬁf’é‘ﬁ%’e@"’lt%ﬂ my
enhance the(l%&ﬂb), vgltigocarticaidnfesporise selememp GREs), ack ibinding sB& for' gl at ory
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excl usi vel elergnt bindihg protdin (CREB; Imekew, GenaExpr. £253 @993)) mg,meofacmrganel | es.
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thyr oi d, w@ags%g@%c@ LUSGRUARSE R, ahOndliy) genel 3 CeonBh@S ! e, AT | i ver

ti SsSues, ancr as, or s en t1 ssues. AI’] 'enhancer"”
s a type CEOCHRIMIONY TERHGhbY R indicii sy e prgymoter 15 a constitutive

25 promoter. Repressible promoters are also known.

A “core promoter” contains essential nucleotide sequences for promoter
function, including the TATA box and start of transcription. By this definition, a core
promoter may or may not have detectable activity in the absence of specific sequences
that may enhance the activity or confer tissue specific activity.

30 A ‘“regulatory element” is a nucleotide sequence that modulates the
activity of a core promoter. For example, a regulatory element may contain a
nucleotide sequence that binds with cellular factors enabling transcription exclusively
or preferentially in particular cells, tissues, or organelles. These types of regulatory
elements are normally associated with genes that are expressed in a “cell-specific,”

35 “tissue-specific,” or “organelle-specific” manner. For example, a Zcytorl4 promoter
should stimulate expression of a operably linked gene to a greater extent in thyroid,

A S deti. or T oy iy Rt



efficiency of transcription, regardless of the distance or ori entation of
the enhancer 5 relative to the start site of transcription. "Heterol ogous
DNA" refers to a DNA nol ecul e, or a popul ati on of.. DNA nol ecul es, that does
not exist WRPHMIM y within a given host cell. DNA nol ecuPSL/USHEIEER| ogous
to a particular host cell may contain DNA derived fromthe host cell
species (i.e., endogenous DNA) so long g that host DNA is conbined with

non- host 10 DNA (i.e., exogenous DNA). For exanple, a DNA nol ecul e
containing a 0S ment encodi ng a pol ypepti de operably |inked
to a host g‘gaé‘if{' P"%%"rﬁ%rqng liysr sistues, A8 QnppIeddR” Kdrsyo Pacreas, erospiseder ed to

be a heteroltmgmsl.s DNA nol ecul e. Conversely, a heterol ogous DNA nol ecul e

can conprise an endog d exo enQus
pronoter. As _anot her ﬁﬂﬁ‘%é}t]%g%}eolgpdeﬁgl\% rﬁ%‘}l%ﬁl wfémc%grr[pﬁns %?%ne
derived frorffEigHEY #f taptcription. Tegardlevssolithe edistanse 1os orientation ofdbe etIhaAcerlf t hat
DNA nol ecsl eelaﬁvamﬂje@due&doﬂt%@;@namt ant cell that lacks the w I d- type
gene. A "pol ypeptide" am no i dues j oi n y pept i de
bonds, whet her produce P%g'g‘%/ﬁ fe£‘§fﬁt‘%& éﬁ F‘%P“F%r P‘?P(S‘ °Bf fl ess

t han about TINA apal mleadh@t doe%M@wt aateralhomtbmlaygxmfrmstw tNAsndleafesi des.
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cell aft cﬂ‘é‘?“%?%?r@?ﬂe egvﬁﬁr?’&i‘u‘& t FW@“SI%‘M torherhstrgplogansdN
nani pul at i onf thyyRRAmalé¢veleds irodyceidinte atmutant célhthegackiselt widdeipe genes| errent S

are nost commonly der yvediyhifiae* ;S lbxﬁSrd?]tpz{nﬁﬁfinagﬁ r&{?@(}es Ig%dg};hg%ced into

the cells b atro e ues
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"cl oning ve@mnd acuisreadwnscatemommlyiremrfedwhsé‘pepﬁdeh”as a plasmd, cosmd, or
bact eri opjage, that hﬂs‘ﬁ&énﬁfi@ﬁ%%d Mo lQéulJ I‘r;]szﬁéogge @%nggyaﬂéﬁﬁrdl n a

host cell. &:l oni n& vectors E}{El ca cont al n a sna
restricti on BB n{direisiome sl E!SBQFTBB‘HG"“»HUCF‘@@G@WPMMC& tes
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nucleotlde
Proteins are defined herein in terms of their amino acid backbone structures;

25  substituents such as carbohydrate groups are generally not specified, but may be present
nonetheless.

A peptide or polypeptide encoded by a non-host DNA molecule is a
“heterologous” peptide or polypeptide.
An “integrated genetic element” is a segment of DNA that has been
30 incorporated into a chromosome of a host cell after that element is introduced into the
cell through human manipulation. Within the present invention, integrated genetic
elements are most commonly derived from linearized plasmids that are introduced into
the cells by electroporation or other techniques. Integrated genetic elements are passed
from the original host cell to its progeny.
35 A “cloning vector” is a nucleic acid molecule, such as a plasmid, cosmid,
or bacteriophage, that has the capability of replicating autonomously in a host cell.
Cloning vectors typically contain one or a small number of restriction endonuclease



sequences encoding a marker gene that is suitable for use in the
i dentification and selection of cells transformed with the cloning vector.

Mar ker genes t‘é ically include 5 genes that provide tet ra%/cl i ne
resi st anc&¥Qp g"dl ciliin resistance. An "expression vectdr"U§088 el eic
acid nol ecul e encoding a gene that is expressed in a host cell. Typically,

an expression vector conprises a transqjiption pronoter, a gene, and a
transcription terninator Gene expression i's usuaIIy pIaced under the
control of a pronoter, sych a ne |s saiid to be ' 8 erably |inked to"

the promot eFecOFHIon; sies ‘ﬁ?’i °Wa“SF€'QBI 2 Bysleie paidrmofeculpdn 2 At are
operably | i witheltilbsst fcar egeitial diojogical dmetion wHahd atotrs, bhevehcdsi nucleptidd t he

core Prom!l Claveddes Qfﬁ%msugﬁ}kep%%e S lsﬁsﬁﬁialle foP' Ble G HeaBRifRatil ﬁgdol ogous

nucl ei ¢ aci vect or or expression vec
the present silesoref cellsirangormed with, ?he §19%Y%$%a Markes ﬁenqsstYBtC?é’é' |ipclpdgat
produces sZcyénes thdt provide taﬁaogmnkmm& drampiillif kesistaficecont r ast, Zcytorl 4 can

be produced by a cel|f Aabrel foryecidP! Ha3oBRUERSroiBhe FERL o 34 N

| acks an expression VattD ransfor nant s eco nant
host cel | s, eXpresoddi itha hegt: eello| dyp) lyomeﬁarssmmrmmgﬁq&tfwammlqme

genom c PNApﬁf‘nolegQ gefi,lafid a ﬁmstm&ioﬁ RerirAtc?] Gend & piesdiotdis nshaly plabddund¥dr essed
y a nucl el acl

sin cl.eot | equences of at | east
Co-genes. . {6 R0k b el o st TReAC Pla B SRtaptly iAW BoRard 7%
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i ncl ude 2§enkioactive molecule termed a “ligand.” This interaction mediates the effect of the ligand
on the cell. Receptors can be membrane bound, cytosolic or nuclear; monomeric (e.g.,
thyroid stimulating hormone receptor, beta-adrenergic receptor) or multimeric (e.g.,
PDGF receptor, growth hormone receptor, IL-3 receptor, GM-CSF receptor, G-CSF
receptor, erythropoietin receptor and IL-6 receptor). Membrane-bound receptors are
30 characterized by a multi-domain structure comprising an extracellular ligand-binding
domain and an intracellular effector domain that is typically involved in signal
transduction. In certain membrane-bound receptors, the extracellular ligand-binding
domain and the intracellular effector domain are located in separate polypeptides that
comprise the complete functional receptor.
35 In general, the binding of ligand to receptor results in a conformational
change in the receptor that causes an interaction between the effector domain and other
molecule(s) in the cell, which in turn leads to an alteration in the metabolism of the cell.
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25 reference sequence within a polypeptide is located proximal to the carboxyl terminus of

the reference sequence, but is not necessarily at the carboxyl! terminus of the complete
polypeptide. _
' The term “expression” refers to the biosynthesis of a gene product. For
example, in the case of a structural gene, expression involves transcription of the
30 structural gene into mRNA and the translation of mRNA into one or more polypeptides.
The term “splice variant” is used herein to denote alternative forms of
RNA transcribed from a gene. Splice variation arises naturally through use of
alternative splicing sites within a transcribed RNA molecule, or less commonly
between separately transcribed RNA molecules, and may result in several mRNAs
35 transcribed from the same gene. Splice variants may encode polypeptides having
altered amino acid sequence. The term splice variant is also used herein to denote a
polypeptide encoded by a splice variant of an mRNA transcribed from a gene.
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25 minimal recognition units consisting of the amino acid residues that mimic the
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hypervariable region.
A “chimeric antibody” is a recombinant protein that contains the variable

domains and complementary determining regions derived from a rodent antibody, while
the remainder of the antibody molecule is derived from a human antibody.

30 “Humanized antibodies” are recombinant proteins in which murine
complementarity determining regions of a monoclonal antibody have been transferred
from heavy and light variable chains of the murine immunoglobulin into 2 human variable
domain.

As used herein, a “therapeutic agent” is a molecule or atom, which is

35 conjugated to an antibody moiety to produce a conjugate, which is useful for therapy.
Examples of therapeutic agents include drugs, toxins, immunomodulators, chelators,
boron compounds, photoactive agents or dyes, and radioisotopes.

R E:
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An “immunoconjugate” is a conjugate of an antibody component with a
25 therapeutic agent or a detectable label.

As used herein, the term “antibody fusion protein” refers to a
recombinant molecule that comprises an antibody component and a Zcytorl4
polypeptide component. Examples of an antibody fusion protein include a protein that
comprises a Zcytorl4 extracellular domain, and either an Fc domain or an antigen-

30 biding region.

A “target polypeptide” or a “target peptide” is an amino acid sequence

that comprises at least one epitope, and that is expressed on a target cell, such as a

tumor cell, or a cell that carries an infectious agent antigen. T cells recognize peptide

epitopes presented by a major histocompatibility complex molecule to a target

35 polypeptide or target peptide and typically lyse the target cell or recruit other immune
cells to the site of the target cell, thereby killing the target cell.
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condi ti ofs. An “external guide sequence” is a nucleic acid molecule that directs the
endogenous ribozyme, RNase P, to a particular species of intracellular mRNA, resulting
in the cleavage of the mRNA by RNase P. A nucleic acid molecule that encodes an
external guide sequence is termed an “external guide sequence gene.”
The term “variant Zcytorl4 gene” refers to nucleic acid molecules that
30 encode a polypeptide having an amino acid sequence that is a modification of SEQ ID
NO:2. Such variants include naturally-occurring polymorphisms of Zcytorl4 genes, as
well as synthetic genes that contain conservative amino acid substitutions of the amino
acid sequence of SEQ ID NO:2. Additional variant forms of Zcytorl14 genes are nucleic
acid molecules that contain insertions or deletions of the nucleotide sequences
35 * described herein. A variant Zcytorl4 gene can be identified, for example, by
determining whether the gene hybridizes with a nucleic acid molecule having the
nucleotide sequence of SEQ ID NO:1, or its complement, under stringent conditions.
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25 may encode po

ypeptides having altered amino acid sequence. The term allelic variant
is also used herein to denote a protein encoded by an allelic variant of a gene.

The term “ortholog™ denotes a polypeptide or protein obtained from one
species that is the functional counterpart of a polypeptide or protein from a different
species. Sequence differences among orthologs are the result of speciation.

30 “Paralogs” are distinct but structurally related proteins made by an
organism. Paralogs are believed to arise through gene duplication. For example, ¢~
globin, B-globin, and myoglobin are paralogs of each other.

The present invention includes functional fragments of Zcyrorl4 genes.
Within the context of this invention, a “functional fragment” of a Zcytor!4 gene refers

35 to a nucleic acid molecule that encodes a portion of a Zcytorl4 polypeptide, which is a
domain described herein or at least specifically binds with an anti-Zcytor14 antibody.
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anal ytical methods, nolecular weights and |engths of polyners are
understood to be approxi mate val ues. When such a val ue ed as
"about " XYM oxi matel y* X, the stated val ue of X vml%qsmggé&l'ﬁﬁ%er st ood
to be accurate to 10% 5 3. Production of Zcytorl14 Genes Nucleic acid

nol ecul es encodi ng a human Zcytor 14 geng can be obtained by screening a
human cDNA or genom ¢ |ibrary using pol ynucl eotide probes based upon SEQ

ID NOI or SEQID NOA4. These .techni r t

establ i shed. As an i IP4s{? éﬁ? JPreAIS 8 é %%’5& %@?ecuﬁ'{g&‘f)ﬁgt lr?(g:lg es a
human Zcyt eeiglitsgeddengths of polymetsareahderstood 40 bORpRroXimeaterwalues.n When sudhase, t he
first step ul'ué' %:&rprés%dpise%u? KN “aiikilb i1y, thy sthe@ valub B XRMA B Om a

ti ssue, suc as t dren gl and, prostate, or liver tissues, using
met hods wel P“qFﬁ‘é%‘?t? e?q%gaéetg bﬁ’r inthe art. In 15 general, RNA

I sol ati ors techni ques nust provide a nethod for breaking cells, a neans of

i nhi biting RNase-directed degradati on of RNA, and a nmethod of separating
RNA from DgA, an:iducﬁomatE’mbwaeheside contam nants. For exanple, total
RNA can be isol ated f.reezi sue L Ligui [ t he
frozen tissue with a et‘%racéimﬁ[ﬁ% eenf?)(ﬂns fsz' Ig'ﬁlg o FO?F‘P geg{ rcggt%g t he
ground ti ssubtained by scresming 4 bumat Cl@ﬁémlgﬁmlgﬂ@m HSWS)P‘PW@@UQ@PWPQR ei ns,
and separ at pjg §EQ MHiNG: 1" & BEQ I HO-HD Thésk itethnidMesSat eQhdard afd &ellpi t ation
with lithi umﬁ}ﬁl (see, for exanple, Ausubel et al. (eds.), Short

Prot ocol ¥ i fsta

uI ar Biology, 3'd Edition, pages 4-1 to 4-6 (John WIley
& Sons 1995) [" AusubeAs af 10esydtion, wnusleicylacid wiolepala sthath emedes Bj Bimamnol ogy,

pages 33-41 x?csc%,n bk NolatebH o a cONANiKrd9O Tn tﬂs)cas@@w"ﬁrﬁt%ieﬁaﬁduy@ﬁd/ total

col ﬁ?‘&?i&@&e%aﬂwﬁé%w b Bt °“B§eo o e e BT AR ¢ o

cont ami nant gland;,lpn@tmle fof vernissugs, useutmqtﬁoslgmlltmws@éhosh@f sle& imibe art. Whi r gwi n

(et198t7) N E S “S&a%mgg“ ﬁgJe%)é%urs HaEh nlcliD Tor RéadiptRns, & rleahOof! 6( A;M
RNA nust bg 'l%é‘lﬁtl"& %Hasﬁd&ﬁ?tedad‘?%?(% %ﬂ%ﬁg Ogs? a}& 5%%@% %e
i sol at ed fr DNA,ptadin, meaq@and@conmm dFor exampleg tagal A can be isolated
0 l'i go( dT) CS& kridd msméﬁf?gii 2% hﬁl)géw the BozeRRERIWith 2AWbiarandpestieder ,
rocC.

4- 12). 35 Bﬁﬁ@\eé“’@z ?’é&‘ﬁ"&é‘l& “D?&ﬁ“ is ‘&H"@d Sé’fg‘%%ﬁ?}}?{e‘]l? °}1° 'E*%%af%% y?A)1 : }?KIA
usi ng t esthnipoptedss, wmd bephmating) RINA fromstbe irgmaiting impurities by seleeiive axesinifadon W
(1997) at PRGKSlithium chloride (see, for example, Ausubel ef al. (eds.), Short Protocols in

Molecular Biology, 3" Edition, pages 4-1 to 4-6 (John Wiley & Sons 1995) [“Ausubel

(1995)”); Wu et al., Methods in Gene Biotechnology, pages 33-41 (CRC Press, Inc. 1997)

[“Wu (1997)"].

25 Alternatively, total RNA can be isolated by extracting ground tissue with
guanidinium isothiocyanate, éxtracting with organic solvents, and separating RNA from
contaminants using differential centrifugation (see, for example, Chirgwin et al,
Biochemistry 18:52 (1979); Ausubel (1995) at pages 4-1 to 4-6; Wu (1997) at pages 33-
41).

30 In order to construct a cDNA library, poly(A)" RNA must be isolated from
a total RNA preparation. Poly(A)" RNA can be isolated from total RNA using the
standard technique of oligo(dT)-cellulose chromatography (see, for example, Aviv and
Leder, Proc. Nat'l Acad. Sci. USA 69:1408 (1972); Ausubel (1995) at pages 4-11 to 4-
12).

35 Double-stranded cDNA molecules are synthesized from poly(A)" RNA
using techniques well-known to those in the art. (see, for example, Wu (1997) at pages

rur oy T, St e aras




WO 01/ 04304 PCT/ USOQ 18383 18 41-46). Moreover, commercially avail able
kits can be used to synthesize doubl e- stranded cDNA nol ecul es For

exanpl e, ' are available fromLife Technol ogies,
(GainPher s;‘gﬁglll&bﬁﬁs CLONTECH Laboratories, Inc. (Palo A tPET’US@%s”%Dr onega

Cor porati on ( Madi sen, W) and STRATAGENE (La Jolla, CA). 5 Various cloning
vectors are appropriate for the construggion of a cDNA library. For
exanple, a cDNA |ibrary can be prepared in a vector der| ved from

bact eri oph A ctar. for exanmp nh
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t STR%&&ENE‘G% OrpoF3tign 1500, %EM:%\EEM[ Ggﬁﬁcﬂé 26¥™: ) or ot her
\égﬁ’mce){ ci( afly avail abl Uanenstcﬂnmng jﬁatdrahrlemppmlpnaerfq theebnztractii;ln&ﬁ DN Ae
bt ai ned f d Ty asN&UiHLee (%{\/Q7 15 To
ai ned frqmpiie
amplify the o oneg‘;&e SRR eﬁg?’és iy %?’Wﬁ i 49052 B Yo,
prokar yot i c PROSHOPPARS. Sichstst 194 vectom regyfos CXFBPIC wnb| e al.q“Capsisugtingr ary
can be i nt aodSceeningtdDNA Miertest inEAgtt® lahd mgalce]'lnl BNAWIofilk camp)%u@&zt ai ned,

f | e, f uman
genom ¢ || E#5?§%X5Léq%'§%2&§a9%§%%ﬂiﬂ‘ﬁ“ﬁ( TR e, (see,
for exanmpte, Ausubel M‘Q‘QS‘}V"' dpulie-stragded €BNB. grolegyley ¢00BY insertgshines a

307- 327). @mmm OedﬁNAsﬁmr‘asbee PBEUESCR!PIb)#edtM'S(S'IRAI'FmVM Md}@&efaer gent

Sar kosyl , e t t rotei nase i ng ins

debr i syf rom E f\ sa?n g %tér‘\q gﬁ)gtoa’or comﬂ}eecé‘fl{;' ivét‘ﬁ"g ﬁ‘g?fFel “5 ]Fd from
the lysate §YnHg Y@Eﬂsﬁi @ﬁfanw bey wbitaived i fram rthe rAmericpe fBype Culhite Glollectivesi um
chloride derMahassgyvdh.ent. 25 DNA fragments tha’t are suitable for the

roduct i of a geno obt ai.ne random s earl ng of
genom c m or by thglrgar k’fﬂg%%cloneegtcpgﬁ‘ I Eﬁﬂg}ﬁcéb%ﬁ\ﬁbrﬁyﬁ‘ ftet i on
endonuc! eas @sProkasynigi hostomging ﬁ%t@hmqmbel‘qrmmnpleda ¢DIVA librargeanbe such

as a bact er inpidega iflo déﬁ@&bﬂ Beslk qUHs édlis AW Rioh Gﬁﬂseeo%ﬁéaf ER RSP CRGHh g
t echni ques, %lgch%%lotg%g gogé_lsrs@ Mg on enzyne digestion to provide

appropri ate erm nl, | i ne phosphatase treatnent to avoid
undesi rabl e j oi ni ng of oRAn genogelikrary cambeipicpayed byomeans welldpown pr the te

| i gases. 20Teqdes) for egarhplé, Snsabel WPQDSPH! B QB-lafoes-\SBWu KOOt phibst0g- 322} 3(()§ee
3 AT ORI b B om et e
comerci al 1&g g¥ith peteirase KK, aleartng dnsolubleGlobes i fosn @mma&bymnmﬂghﬂmd the
Anerican Ty pecipithingl fucleieCadid frbinQfie {yV#E 38R 3sopddBhnol, and purifying resuspended
DNA on a cesium chloride density gradient.
25 DNA fragments that are suitable for the production of a genomic library
can be obtained by the random shearing of genomic DNA or by the partial digestion of
genomic DNA with restriction endonucleases. Genomic DNA fragments can be inserted
into a vector, such as a bacteriophage or cosmid vector, in accordance with conventional
techniques, such as the use of restriction enzyme digestion to provide appropriate termini,
30 the use of alkaline phosphatase treatment to avoid undesirable joining of DNA molecules,
and ligation with appropriate ligases. Techniques for such manipulation are well-known
in the art (see, for example, Ausubel (1995) at pages 5-1 to 5-6; Wu (1997) at pages 307-
327).

Alternatively, human genomic libraries can be obtained from commercial
35 sources such as Research Genetics (Huntsville, AL) and the American Type Culture
Collection (Manassas, VA).
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can be screened with one or nore pol ynucl eoti de probes based upon SEQ ID

NO 1 or SEQ ID NO 4, using standard nethods (see, for subel
(1995) at WRYE3H. 1 to0 6-11). Nucleic acid nol ecul es thgglg%@%ﬂé’é% hunan

Zcytorl 4 gene can also be 5 obtained using the polynerase chain reaction
(PCR) with oligonucleotide priners havdng nucl eoti de sequences that are
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%gt1 1 expreSsion or v@gtl S!I es Cs&ﬂg ti_? 8{

i munosc e ugnt Mef"é(foi ﬂ'gd Apnf f"PHo'é‘el al?f’éest 13, fHwppns Fresseloc. ¢ of
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2 Express: G DblechieRy o lacheil, OffhaRek Pl e L0 on! 1

2: Ex -14
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obt ai ned by vey nish PERZPiEpcold Clebreny MethodsnamdeAppliestians Whitenjed.lphges 317+ ng
| ong oli %SJI ‘Ed“gﬁ%&gq\’é? ucl eotide 25 sequences described herein
n'gl? usu

(see, fof” exa at pages 8-8 to_8- st abl i shed
t echni ques using the b@q%@?r&éé“ fess R"@%R?F‘i‘ Gﬁ‘peﬁ?@?ﬂg@W’hB’“&’Eﬁqqet‘&?eq 0
synt hesi ze RB\Rohwr BNAsefiendes tiaaatcodaiuniin Zrpmsigenes fran gDNA(Iitwaniay. Eor al .

Pl ant Ml ec, ajﬁgthh %&é?ﬁés Bgr‘g Pg')usetﬁmgﬂeeﬁagﬁll xfr&gioybﬁﬂ}ﬁ‘ije% QPQhe

Applicati on$ PoI rase.Chain
Reacti on foran@bvémambewﬁ&rﬂmqnewrwngdb Pﬁ@?‘f SGEH rgle Ritbds in .

Mol ecul ago BiikOfgy exavigle, AbsubeP(RIFY sitpages| 6512 @U6-1 Grivargdlis dradis“Sonekning A

Appl i cat i ong &kohwl Gy afd ot ACEnink ¥ Expéin, 2
P owachuk. 89 e Bip ritigo T

ot sk it ke AR R
nmachi nes” using proto&olas aematieess 4 Heyrpiidsgrnecamibei dhéainest by gynth&izing

chem cal I'y- gynthes h;r?o(?ecﬁféy pie ﬁﬁx{u%ﬂgﬁﬁlm ﬁgsolf Hdb'léoﬁ%sféﬁﬁ i mARBLacat i on
such as the synthe ehe t) en eacip corgpé enentary

strand i & nﬁg@lences described herem (see for ex Aus 995 at pages 8-8 to 8-9).

Established techniques using the polymerase chain reaction provide the ability to

synthesize DNA molecules at least two kilobases in length (Adang et al., Plant Molec.

Biol. 21:1131 (1993), Bambot et al., PCR Methods and Applications 2:266 (1993),

Dillon et al., “Use of the Polymerase Chain Reaction for the Rapid Construction of

30 Synthetic Genes,” in Methods in Molecular Biology, Vol. 15: PCR Protocols: Current

Methods and Applications, White (ed.), pages 263-268, (Humana Press, Inc. 1993), and

Holowachuk et al., PCR Methods Appl. 4:299 (1995)).

The nucleic acid molecules of the present invention can also be

synthesized with “gene machines” using protocols such as the phosphoramidite method.

35 If chemically-synthesized double stranded DNA is required for an application such as

the synthesis of a gene or a gene fragment, then each complementary strand is made

separately. The production of short genes (60 to 80 base pairs) is technically
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separately. The production of short genes (60 to 80 base pairs) is
technically ini WO 01/04304 PCT/US00/ 18383 20 straightforward and can be
acconpl i shed by synthesi zing the conpl enentary strands and then annealing
t hem For ‘Yﬂ@”ﬁ#‘%‘éuction of | onger genes (>300 base pair LT/USHYEBer |
speci al strategies may be required, because the coupling efficiency of each
cycle during chem cal DNA synthesis is ggl dom 100% To overcone this
problem 5 synthetic genes (doubl e-stranded) are assenbled in nodular form
fromsingle-stranded fragnments that are from 20 to 100 nucl eotides in
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i scl ose r as_prohes o imers to cfone 5
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gene can be symtbepis, seed forexampleeGlielk prdeRBasteorakoMofeetlor Biderhuslogy Remciples f or
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5,641, 670. BFieS Fen 2 %d’%e?@ﬁfle?ésﬂr@??so‘?’ DI 4o GlaRs uS neasseding segiereof 8 a cel |
is altered Beyiont4 gabecPrognatert dernénts Front o Zksbatdigers & beCGsd o WitectCORPT | Si Ng
at | east a lcAp@Rid T IRRAMBESE gofesl iROKK Bhtfiple, RONFRGEe of RS s 2"

ence Is a ZCyto

unpaired_splice .donaor site, The targeting seque Jtor

non- codi iy LERFUREY eried itk ngeng ‘ﬁ%‘gm'ogﬂlfs 1qepificAbioR o9f aenosiic tfragmentsnst r uct

with the endogfainingsa Zcytooldl grohmotenr regudatedyyelément scag U achievied tubing wélp 25

construct b | o < : 0 r odi ng
REEAPRhAPRERRGuEs, shdadeibh aﬁ%%se@& E%fr&%t éﬁéﬁ%@ r‘?ll%geﬁ)

sequence. In this way, an nous Zcytor 147pr 1 f epl aced or
suppl emented with ot hél‘”‘“‘rﬁég gg‘ﬁﬁ"&s seguensercalso fagilitates, praductinm of Zextor14

t-i ssue- specipkateips by “geecactivaton,tgsiidistloged X DILS: SBitend. NG (5,641,67000BEflRN Of
Zeyt or | 4,6 Repr¥@idndttah e}agge%&N%sgé%Efrkﬁﬁﬁng{x Aee rié)Xl'te?%g?)ainYr%M g&g{iﬁg gucl ei ¢

acid nol ecuLz%s, i.ncl Udl-l’lﬁgr ; ecules, t] €nco t28ytor14
pol ypept i deZe¥PEE) 104 OPSfrucRyERIIsing at|leagt 3 Hrgetiag spquenge, p resulary y
recogni ze t lsequenden awiegon,cdndt dveuntmiyed eplive ydonbr sitd)e T n@gétgCRESence is a

i - af i ' ' e . pel ynucl eoti de
ol scul es. S5 B s adhend BAE el ApRAReLAT Mo Binifon Btk
ytorl4 locus, whereby the sequences within the
25  construct become operably linked with the endogenous Zcyforl4 coding sequence. In
this way, an endogenous Zcytorl4 promoter can be replaced or supplemented with other
regulatory sequences to provide enhanced, tissue-specific, or otherwise regulated

expression.

30 4. Production of Zcytor14 Gene Variants

The present invention provides a variety of nucleic acid molecules,
including DNA and RNA molecules, that encode the Zcytorl4 polypeptides disclosed
herein. Those skilled in the art will readily recognize that, in view of the degeneracy of
the genetic code, considerable sequence variation is possible among these

35 polynucleotide molecules. SEQ ID NO:3 is a degenerate nucleotide sequence that
encompasses all nucleic acid molecules that encode the Zcytor14 polypeptide of SEQ



enconpasses all nucleic acid nol ecul es that encode the Zcytorl 4 pol ypeptide
of SEQ WD 01104304 PCT/1JS00/18383 21 ID NGO 2. Those skilled in the art :
wi |l recognize that the degenerate sequence of SEQ 1D NO. 3 also 3provi des
all RNA sgﬂh ¥ encoding SEQ ID NO 2, by substituting X5T7Y8P88 Thus, the
present invention contenplates Zcytorl 4 pol ypepti de-encoding nucleic acid
nmol ecul es conpri sing nucl eotide 154 toqjucl eotide 2229 of SEQID NGO I, and
5 their RNA equivalents. Simlarly, the Zcytorl 4-1 degenerate sequence of
SEQ ID NO 6__al so provides all RNA sequences encoding SEQ I D NO 5, by
subst i t uti n@>W)Q:3r Those skilledan thesast wilk weognizerthat heedgenarate Seavanes AfSEQ wi t hi n
SEQ | E NGs: l&)&@lsﬁls:gr@lﬁmt@ IEHA&G@I&E& etedifOSEQADINGIZ, be 8ebstituBeg @ ut i ﬁns"
are the nucleqgtifdes denoted. . s the
code. for t nedbriaranparg invgHish PRE Pl Zor 4P IR neod MERIC
denot es ei t heid m®lequles comptising quelestisleckdrip mucleglidecd28 of THQ & NOAenndy
conpl enery aipeidENA eq@aledes. [Bohiley; HERHHEIAL Pddgehdtate sedushce JMOEQUIINOIH
PCT/ USOO/rbt183 3 2269r H‘ﬁ | Nucl e%ti d gl?@#ﬁi? Co dI nm% lution A A
TT CC o aserades ff RRAsegiercesensodin oy gy REE g 7
G T MABC S CIG S CMzablen getsforthaheroneHepgreodesmsgd within SEQIENOs and@ G Vv
AlC G B O G de&t&éé%ﬂér&#e AhGotide WoditiGhsS RedboiMibrsSlate the DuelRERERE deddted 0doNs
used in SEQ,ID NGs: 3 and 6, _.encornpassi all . 5 ppssible codons for a given
ami no aci d, Phre GE JBFE h [ CORBISPENT) nGHASY ) s 3eRHe i, (EoGPTRissniasy;

10 nucleotide(s). For example, the code Y denotes either C or T, and its complement R

denotes A or G, A being complementary to T, and G being complementary to C.




Table 2 One Letter Degenerate Am no Acid Code Codons Codon Cys C TGC TGT
TGY Ser S AGC AGT TCA TCC TCG TCT WBN Thr T ACA ACC ACG ACT ACN Pro P
C&%A AIaAGCAGCCGCGGCTGCN GyGCﬁ%ﬁg GG GGN
AanAAC D GAC GAT GAY du E GAA GAG GAR n CAG CAR
Hi s H CAC CAT CAY ArgRAGAAGGCGACGCCGGCGTIVG\ILKAAAAAGAAR Met M
ATG ATG Ile | ATA ATC ATT ATH Leu L @A CTC CTG CIT TTA TTG YIN Val V
GTA GIC GIG GIT GIN Phe F TTC TTT TTY Tyr Y TAC TAT TAY Trp WTGG TGG

Ter TAA TAG TGA TRR Asn Asp B RAY GI b?i' Z SAR Any X NNN H F WO 01/ 04304
PCT/ USOQ 18383 24 One of ordinary ski4f®in the art will appreci ate that

some anbiguity is _introduced in determ ning a degenerate codon, )
representative of B | 4 I an am nofaci d. For exanpl e,
the degenerate cod / 50Me _ci rcfinst ances, encode
arginine (AGR), anfiNusleotide, s Reselntion  {epmplement | Resolution | vGN) can, in some
ci rcunst ances, enc [ =I at ponshfp exi sts between
codons encodi ng ph sofre—pof ynucl eot i des
enconpassed by the e v&ian] amino acid
sequences, but ong of gprdifpary gkillf in tche arf cag easfly identify such
vari ant sequences te—t0

T T A A

R AlG Y ciT

Y cr R AlG

M AlC K GIT

K GIT M AlC

S ClG S ClG

\ 4 AlT \ AlT

H AlC|T D A[G|T

B ClGIT \' AlCIG

v AlclG B ClGiT

D AlGIT H AlC|T

N AlCIGIT N AlC|GIT

The degenerate codons used in SEQ ID NOs:3 and 6, encompassing all
5 possible codons for a given amino acid, are set forth in Table 2.
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the am no acid sequences of SEQ ID NGs:2, 5, and 10 to 12. Vari ant

sequences can be
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6: 315 (1996), Wai n- Hobson et al., Gene 13:355 (1981),
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Bi ol . 158:573 (1982), Sharp 15 and Matassi, Curr. Opin.
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such as by probing with a conplete or partial human cDNA or with one or
nore sets of degenerate probes based on the disclosed sequences. A cDNA
can al so cl d using 10 the pol ynerase chain reacti | L mers
desi gned %%o?ﬁ“?#g representative human Zcytorl 4 sequeng&%%’o@éﬁ%éed
herein. In addition, a cDNA library can be used to transformor transfect
host cells, and expression of the cDNA2af interest can be detected w th an
anti body to Zcytorl 4 pol ypeptide. Those skilled in the art will recognize
that the sequence disclosed.in SEQ |1 D 1 represents a single.allele
of human Zcytorl 4, .af\(g“et .a?rdﬁ‘f‘fyeﬁj'ﬁ%&"}/%iaﬁmappé%%‘t%l aéfﬂ’&f'i%’égyi‘%i ng are
expect ed t ointrodused imdetstrhininga idegeneratsf cadhi.sreprsspntative ofzall pessiblyl endeds by
probi ng cDNéhcgiling @R afflifo 4did" Bér XEmbleQthe GefdnBfafi dodbh #or\delHAWSRY 641, 6 N9 tO
standard procedures. Allelic var |.ant§ &‘é)rt h ucj eot i de s(foﬂu nces .di scl osed
herein, i ndqMEIFIFMsIAgess. £Rcods arginige 4o a"ﬁu_l‘gﬁt gisrals, go E 2[&MYhi ch
mut at i onss r @GN cam irl2®nendircomstanats,cacpdeserined Adiife 9 similer selatibnship éxasts cope of
the presentp] ' ks LShe.ar I | Ligdiigss of the
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librarie¥ f readilytestedfos fancriopality as lescsibed hereids yes accordi ng to standard

pL ocedulr es known in Differeat §pecidd éaltmidxhib&r“i)&fdﬂergﬁ_bﬂﬂlbﬁﬂﬁdg&.”o{n deheral, Bepnt i on,
the 1solate clLel C ,a | In: :
condi ¢ ons o bral” Nt Al 64 sEfB0S Sbedy diael ef ) *f‘éﬁﬁﬁédémé-%fe-“q@%@énces
di scl osed h¥¥ain-Hobsogretalafene 13338 {19811 Srasjear iapd Hisre caenes/&HYP GBI di ze
under stringRnh, NaNdcids ®es AB3079q1986), Remoka) 0| MgsNIBRS. 158:5M31(1982)ISHidhe

nuel ot o SEENAEAS, PSR ool YA, R5b0 BB LA R ° 1,

of the nucl eo‘? . C )
nucl ei ¢ aci 6426 KEI98), and Makidess i MigrabialuReve 6:P He(1986). vt used digssine therfemt y t o

SEQ I D 35 N&préfefuntihlcolte hgs’ sleprefréntiad cadbad” ifa t&of bt NRerding é pdier al ,
' to abqut 5 wer_ fhan_the er nal

el g poi SRy et fa BsCobd taelfy 848 b s o terlal Fochts. BIFCTG
and pH. Thefararingonener a feweprasentatives aides pessiblernedons@ngadiog esh apdie 98D 18383
2 e Toc T ST 3 bt i gplsonsac yAcas <o <«
0 Lot ARy ) By BHE NG TSR TS
have some déyetier gpecies, fosrzp@pleninsestt sells,Hyasti diruses rort brcteriat differeshdthe hed
base pairs E&&B%%Oﬁé)'pﬁetﬁﬁhﬁai: PrdfertiiR)] Toddlis! forYa PhrtichiRr Rp&idsdcdnS be
i nfl uenced E)r}{ro%lrfc%d 1o the pgfymrf(]:leso%%sc Qf th-ghpef\es-grrlrt] g)]:rer;[tirc])rex by a variety of methods
25 known in the art. Introduction of preferential codon sequences into recombinant DNA
can, for example, enhance production of the protein by making protein translation more
efficient within a particular cell type or species. Therefore, the degenerate codon
sequences disclosed herein serve as a template for optimizing expression of
polynucleotides in various cell types and species commonly used in the art and
30 disclosed herein. Sequences containing preferential codons can be tested and optimized
for expression in various species, and tested for functionality as disclosed herein.
The present invention further provides variant polypeptides and nucleic
acid molecules that represent counterparts from other species (orthologs). These
species include, but are not limited to mammalian, avian, amphibian, reptile, fish, insect
35 and other vertebrate and invertebrate species. Of particular interest are Zcytorl4
polypeptides from other mammalian species, including mouse, porcine, ovine, bovine,
canine, feline, equine, and other primate polypeptides. Orthologs of human Zcytorl4



m smat ched hybrid decreases by I 'C for every 1,1.5% base pair m smatch.
Varying the stringency of the hybridization conditions allows control over
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stringency? &M ses as the 1o hybridization tenperatur eﬂ%@@i%’gg and t he
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in the art.

Within certain embodiments of the invention, the isolated nucleic acid

molecules can hybridize under stringent conditions to nucleic acid molecules

30 comprising nucleotide sequences disclosed herein. For example, such nucleic acid
molecules can hybridize under stringent conditions to nucleic acid molecules
comprising the nucleotide sequence of SEQ ID NO:1, to nucleic acid molecules
consisting of the nucleotide sequence of nucleotides 154 to 2229 of SEQ ID NO:1, or to
nucleic acid molecules comprising a nucleotide sequence complementary to SEQ ID

35 NO:1 or to nucleotides 154 to 2229 of SEQ ID NO:1. In general, stringent conditions
are selected to be about 5°C lower than the thermal melting point (Ty,) for the specific
sequence at a defined ionic strength and pH. The Ty, is the temperature (under defined



sui t abl e probe sequences. Typically, hybridization of |onger polynucleotide
sequences, >50 base pairs, is perforned at tenperatures of about 20-25C
bel ow t he *3%@&” ﬁ ed Tm For snaller probes, <50: base pal r }/brl di zation
is typical Pf1ed out at the Tm or 5-10C bel ow. ThisF t he
maxi mum rate of hybridization for DNA-DNA to and DNA- RNA hybrlds. The

| ength of the pol ynucl eotide sequence i281uences the rate and stability of
hybrid formation. Smaller probe sequences <50 base pairs, reach

o |1 st e SUPLRTE B SHES e B Soeal bt FiBin 2

achi eve hybrmaiched prabenat i on. Longer probe sequences cone to equilibrium
more slowy, but formg@mxeof sichid @cx@@dﬁ@ée@l&@ssu%u%@DﬁAJUm&”Rmr@ﬁf@éddr es.
0

| ncubati ons C ove ‘ht or |on ‘Gener

i ncubat i ons l%?‘g'@‘&’r i“BY %‘(()?fBFSrefg erU6§° af’Fq‘leBC“tsh?'%Yé" SPF‘ﬁegengF‘e of

cal cul at el Complementarigo Hybiidsecantthleratd mismatched lbese gairs in ke quablerhedixebiit de
sequences t Ghd %ﬁﬁ@cwﬁl& yEid! 1sbﬁﬂﬁé}1c6&' 'bgttﬁ@' dbdike Bf Hﬁsf:ﬁdt&.u' 'i‘ﬁe %eqUP P by

met hods known o alr _conposit eoti de
sequence wi IS @?*%eét%yi’ﬂgd%?sﬁé'll &[ abFvent ];7151% lf%?ﬁy’@rwt%ﬁtﬂrmg theher eby
i nfl uenci ng stringemdyaif ¢ke bybridjzhtior canditions allbwsrpentdl uver thedegrdtof Mihdatcht r engt h

of e hybrglh2gii 89 Belehln fs TyBAA STRK SuckS S0 LaRkGie tpgx@aﬁggcﬁg s in

aqueous sol t‘ s cont al ni n um ch €25 the

G C cont &ht zafign éengf‘éﬁF in¢reassy BRq the ipnig sirgngth of Hm hmduﬂtl@ hwiflerC
resi dues  widetreases. hStringat hyteidizlisw canditions bhﬁoﬂlpﬁﬂﬂbﬁlpﬁﬁﬂubésto@ aboth 5LZ5°C

SSabrI 1LY oAl 08 wbiGnERR « BRI ARIPSSHL A0t 3B 0T TGP ke O

alter the Tin of a_dgiven sequence. T+0r ex The can
be substit utdé8fessopt AEIBLEASY 13t dpwer @mealm%ﬁwéemhlbtﬁdnthhdhm aldé:txsutrzftutut ed

for thynidi lim'ntanndejwlﬁmseddcheth'EHI’m naaﬁ@aazea’or cadhl 192 ROMERARCGRI Ne can
Tm The

b bstidu nce o

cgnignf r fhft i g%doéfpe%ﬁgmﬁ&g ﬁezra i’ on ?’P% uoéllsflg pee ?W@eragir%?b?flc?q y of
the hybrid. %M@Pﬂbﬁl@aﬂt@ﬂ@ﬁpécw@palw@zrﬁ%ﬁ and PSO% fogmamédet sAsuch as
Denhar d}_‘)NZ highet depree( &l QrimgefitletanCiitd achtved ot temdpetihiires Hfrom 4('@%%&5’ asal mon
sperm a _Na+ source,
such as SSC @*??a“%@ff&%‘ﬁ?@%? RTINS 2 BPRTES0% R oS siingey o
SSPE (| x sspenditions typicalfycgncompassiempargtrres of U2A0°EDNIth apbrdizationThysferal | v,
h]}/b(rj i dlt zﬁq : tavibgfsh @6 Ix STl msb%om:ﬂﬁhllogggemﬁﬂtc%e% }'e%sé %Jk N@fﬁ§en15 D&aRbdi L1 on
of dest abi ng. O n gents suc
as fornmani dggeld &1&5 @%Pgl%#oéﬁﬁ %r%vg%% frig 1o i’ﬁ" 8|“Fﬁ"HH’1"Ba°'PF% S H‘rd‘ngt yanat e
cations to faiget h%‘l‘qnﬂ? -z at yragelly.o thet wesrhew fpllowiing ehybritization afe perforimed cat

Typi cal |y, fmreusing degress dfs@fhgéicydo estevRMondybRdiz&f pdlﬁlu'&féoé&(y rbBesSrdfW
i ncubat i OnSPg (ﬁfedcgﬁé{ek d OUt at nore conveni ent and | ower enper at ures.
ct

For mam de a

The above conditions are meant to serve as a guide and it is well within
the abilities of one skilled in the art to adapt these conditions for use with a particular
polypeptide hybrid. The Tpy, for a specific target sequence is the temperature (under
defined conditions) at which 50% of the target sequence will hybridize to a perfectly
matched probe sequence. Those conditions that influence the Ty, include, the size and

30 base pair content of the polynucleotide probe, the ionic strength of the hybridization
solution, and the presence of destabilizing agents in the hybridization solution.
Numerous equations for calculating Ty, are known in the art, and are specific for DNA,
RNA and DNA-RNA hybrids and polynucleotide probe sequences of varying length
(see, for example, Sambrook et al., Molecular Cloning: A Laboratory Manual, Second

35 Edition (Cold Spring Harbor Press 1989); Ausubel ef al., (eds.), Current Protocols in
Molecular Biology (John Wiley and Sons, Inc. 1987); Berger and Kimmel (eds.),
Guide to Molecular Cloning Techniques, (Academic Press, Inc. 1987); and Wetmur,



5 non-specific background when using RNA probes. As an illustration, a
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0.2x SSC wi s¢quencessodessseniate,an bgcalculatedior 3 pattignlaiseguepge Bamethodfkepwin, sps at
50C, or & 2xheai th 0.1% SDS at 65C. The present invention al so provides

dentity to the pol ypil: Fib s obyiitl kEpByRARURF badndk ShOHIRE O 303
29 their or theonagtabilihef the hyiridennless theasby ynfliensing the shojce pLlyrigiEAton y- i s
;JZ ggt hg (r) Oe/ i nt%erm?agcgggegéﬁ@ﬁgthﬁ Mybﬁgizgionltm’at Agﬂ?/paixara_rdt nmabmoe/q at
s 0% PR et SRR oopfitlg AT MERES THRRbe! he hihnkl
25 the G-C content, the more stable the hybrid. Even distribution of G and C residues
within the sequence also contribute positively to hybrid stability. In addition, the base
pair composition can be manipulated to alter the Tp, of a given sequence. For example,
5-methyldeoxycytidine can be substituted for deoxycytidine and 5-bromodeoxuridine
can be substituted for thymidine to increase the Ty, whereas 7-deazz-2’-
30 deoxyguanosine can be substituted for guanosine to reduce dependence on Tyy, .
The ionic concentration of the hybridization buffer also affects the
stability of the hybrid. Hybridization buffers generally contain blocking agents such as
Denhardt’s solution (Sigma Chemical Co:, St. Louis, Mo.), denatured salmon sperm
DNA, tRNA, milk powders (BLOTTO), heparin or SDS, and a Na* source, such as SSC
35 (I1x SSC: 0.15 M sodium chloride, 15 mM sodium citrate) or SSPE (1x SSPE: 1.8 M
NaCl, 10 mM NaH,PO;, 1 mM EDTA, pH 7.7). Typically, hybridization buffers
contain from between 10 mM - 1 M Na*. The addition of destabilizing or denaturing
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orthologs. 5 The present invention also contenplates Zcytorl 4 vari ant
nucl ei'c acid nolecules that can be identified using two criteria: a
determ nation of the simlarity between the encoded pol ypeptide with the
ami no aci WeeyMstte of SEQ ID NO 2, and a hybridi zati onX’Eér /18383
descri bed above. Such Zcytorl 4 variants include nucleic acid nolecules (1)
that remain hybridized with a nucleic aggd nolecule consisting of the to
nucl eoti de sequence of SEQID NGO 1 (or its conplenent) follow ng stringent
washing conditions, in which the wash stringency is eg i valent. to 0.5x -
2x SSC wi t h agents;, syoly ag¢ f%@a@d%éf"\{‘\@ma'?‘?)’mf’%ats%ﬁc&@ W8t VB ¥ havi ng
at | east 78%io§imhtea&tioﬁd)% taé hybrdizatiofOSalutin wilh stite© 386 dly, pfemthybrid.han 95%
sequence i tity t ' [ :

ﬁ}vpmg}cf& tfgﬁa%ﬁdgmugéﬁ #% cgnccggﬁﬁm%%g % 5§D H%Mcabatwfls to be

Al ternativel 'Yy variants can aracter] zed as 15 nucleic acid
mol ecul es ( arriedaplt atanere sorNenieRtInddawe temperalyirs) &ormamigs alsp pets i rduce

consi st ng. GlonlsPifBRBLAPWARRIRTNARIBED | D NO'L (or its compl ement)
followi ng high [

y stringent. washi ng condj t.} ' b
stringency is equival ﬁ%ﬂ‘huﬁ?ﬁgn’_&ﬁ? XL%%%{Z?\?&CPE%E@%Q%f)BQ%F%{&PT%SC, and
(2()) t hat encmdypeptidsotanpbepthybridizedy ity aanucleieasid molreulgthaviagsthe gogieotde | east
2ci 0 sequenc e S O A et | dent Yt detay m ned
by Convent | GREPTIBERSYE, ogonider, S §§ée§§n5$§%o§d%&9§$ﬂ%é{e et .81 "\
Bi 0. 48: 603 Dabafy’s sohutiorie (i0R® f Penhardt’s [ solutione A% oY) Picell. 400at2% (. Sci .
opt 1 m ze ¢ heZ ST MmO, L Zh e b or. oa th 5 gap
ext ensi on pefhi V’I@F“@reé’nﬂe?‘ﬁ s”@%ﬁ)é?%ﬁgpﬁgcobf’gé’ ﬁ@?‘r’f‘%h%?“ﬁg’h%ﬁ%ﬁ and
Heni kof f (i bvatiajiomssofstheserhybridiZatinineccdditians. n Gomexagwplerthe hyhtidizatien miyturehe
st andard 0neéanlbgttjﬁcl%gat&?gtedsk%ighe-rgalfh?ncréﬁartl‘r‘r@,rﬁlcﬂ sleibbht 65°CSintaBMitie R tHatiicks @6t as:

Tot al b . J h .of | I
(e hanoes"croni oA ey drEises PoRbraccn oo Gpge Fass) P
t he two seqUENPRESSHYBOHybidizdtion Siutitly/ 4BR0CLONMBIFODab&@BEIes,Dc.),1amd r i

-~ N M ﬁﬁ)rildiﬁﬁc]n daft b piH&meli hdcotding olthdiritactdrel’s Insithddiohgt ra ell m N

Following hybridization, the nucleic acid molecules can be washed to

remove non-hybridized nucleic acid molecules under stringent conditions, or under
20 highly stringent conditions. Typical stringent washing conditions include washing in a
solution of 0.5x - 2x SSC with 0.1% sodium dodecyl sulfate (SDS) at 55 - 65°C. As an
illustration, nucleic acid molecules encoding a variant Zcytorl4 polypeptide remain
hybridized with a nucleic acid molecule consisting of the nucleotide sequence of SEQ
ID NO:1 (or its complement) following stringent washing conditions, in which the
25 wash stringency is equivalent to 0.5x - 2x SSC with 0.1% SDS at 55 - 65°C, including
0.5x SSC with 0.1% SDS at 55°C, or 2xSSC with 0.1% SDS at 65°C. One of skill in
the art can readily devise equivalent conditions, for example, by substituting SSPE for
SSC in the wash solution.
Typical highly stringent washing conditions include washing in a
30 solution of 0.1x - 0.2x SSC with 0.1% sodium dodecyl sulfate (SDS) at 50 - 65°C. For
example, nucleic acid molecules encoding a variant Zcytorl4 polypeptide remain
hybridized with a nucleic acid molecule consisting of the nucleotide sequence of SEQ
ID NO:1 (or its complement) following highly stringent washing conditions, in which
the wash stringency is equivalent to 0.1x - 0.2x SSC with 0.1% SDS at 50 - 65°C,
35 including 0.1x SSC with 0.1% SDS at 50°C, or 0.2xSSC with 0.1% SDS at 65°C.
The present invention also provides isolated Zcytorl4 polypeptides that
have a substantially similar sequence identity to the polypeptides of SEQ ID NO:2, or



11 11 1WIlpd NNri Mrl I 11%$InONHrl HHH 1221221 1 .Yi In
ri mrl OH(h NN 1-7dl NNOMNTI Nr! r-11 11111 HWVI NMHO
MNHMHM 11 1 11 1 CL.'" COMMHNTI-I NHNNNM 11 11 111 11
1 U ~oWogo434 Ny i MNONNMMI 11 11 1111 | FTCTRIBWOAE3Y o M M rH
NMrl Ori mNN 21 1 11 1111 1 I1Il NNOMNTrl o MHOrg NHN
111 11111 UOLMMWM trl Mrigg Mri NMr-I r-1 NNr-1 111 11
| 211111111 \OMONHri Mddt HMMHOHep MM | | 11211 | |
I 11112z, tori MOOQOHKHMMONMNHO' NM. I, L L L1 L 111 R$
1o N M e Rrthglagsy ﬁ‘cr terny, NMF?’“W%WN“M seqyenge l‘Mf‘“‘Y jis pseq ferefn fo | A

VI ri N N GehoteipOlybeptides havinghatHeast 70%)\VatNe®t 80%, atllehst D0%, lat least 5% of 1 1 4

94 z m U Olgrd{d) ifinrbshs deqBGclVidbhlify dothe sequintes Mowh i¥!SEO M No:2 jp1/ 04304
PCT/ US00/ 1§§ 3 31 pp o'zﬁ%]osec slkinllfyed i%setqﬁe g?t applr eclzai(éate t a’l\brﬁ}élre are

many est abl plegs-al gorithns available to align two am no acid sequences.
The "FASTA" sim | ariThe pesat dvesticpoalsd bontarhplies Zeyor!dndribntpeleid scid

sui tabl e prohehicahds Qtidéﬁ'ﬁhmq{flgrt o Hifbfiah ragteﬁﬁ'iﬁé&ﬁ)v&‘ th® TsichifhefR) 1 LY |
shared by an am no acid_sequence dl c\”os.e lerelrn an
between the encoded polypeptide with the amino acid sequence of SEQ ID NO:2, and a
hybridization assay, as described above. Such Zcytorl4 variants include nucleic acid
molecules (1) that remain hybridized with a nucleic acid molecule consisting of the
10 nucleotide sequence of SEQ ID NO:1 (or its complement) following stringent washing
conditions, in which the wash stringency is equivalent to 0.5x - 2x SSC with 0.1% SDS
at 55 - 65°C, and (2) that encode a polypeptide having at least 70%, at least 80%, at
least 90%, at least 95% or greater than 95% sequence identity to the amino acid
sequence of SEQ ID NO:2. Alternatively, Zcytorl4 variants can be characterized as
15 nucleic acid molecules (1) that remain hybridized with a nucleic acid molecule
consisting of the nucleotide sequence of SEQ ID NO:1 (or its complement) following
highly stringent washing conditions, in which the wash stringency is equivalent to 0.1x
- 0.2x SSC with 0.1% SDS at 50 - 65°C, and (2) that encode a polypeptide having at
least 70%, at least 80%, at least 90%, at least 95% or greater than 95% sequence
20 identity to the amino acid sequence of SEQ ID NO:2.

Percent sequence identity is determined by conventional methods. See,
for example, Altschul er al., Bull. Math. Bio. 48:603 (1986), and Henikoff and
Henikoff, Proc. Natl. Acad. Sci. USA 89:10915 (1992). Briefly, two amino acid
sequences are aligned to optimize the alignment scores using a gap opening penalty of

25 10, a gap extension penalty of 1, and the “BLOSUM®62” scoring matrix of Henikoff and
Henikoff (ibid.) as shown in Table 3 (amino acids are indicated by the standard one-
letter codes). The percent identity is then calculated as: ([Total number of identical
matches)/ [length of the longer sequence plus the number of gaps introduced into the
longer sequence in order to align the two sequences])(100).

30




5 the am no acid sequence of a putative Zcytorl4 variant. The FASTA
algorithmis described by Pearson and Lipman, Proc. Nat'l Acad. Sci. USA
85: 2444 (19 d by Pearson, Meth. Enzynol. 183:63 ( i.efly,
FASTA fi rs‘?’ggh%’g‘gt eri zes seguence égm larity by identi %?/i%}r%mr@é#sons
shared by the query sequence (e.g., QID NO 2) and a test sequence that
have either the highest density of identities (if the ktup variable is 10
1) or pairs of identities (if ktup=2), w thout considering conservative
amno acid substitutions, insertions, or deletions. The ten regions with

t he highest density of identities are then rescored by conparing the
simlarity of all paired am no acids using an amno acid substitution
matri x, and the ends of the regions are "trinmed" to include only those
residues that contribute to the highest score. If there are several .regions
Wi th 15 scores greater than the "cutoff' value (calculated by a

predeterm ned forrmul a based upon the length of the sequence and the ktup
value), then the trimed initial regions are exam ned to determ ne whet her
the regions can be joined to forman approximte alignment wth gaps.
Finally, the highest scoring regions of the two am no acid sequences are
aligned using a nodification of the Needl eman-\Winsch-Sellers 20 al gorithm
(Needl eman and Winsch, J. Mol . Biol. 48:444 (1970); Sellers, SIAMJ. Appl.
Mat h. 26:787 (1974)), which allows for am no acid insertions and del eti ons.
Illustrative paraneters for FASTA anal ysis are: ktup=l, gap opening

penal ty=10, gap extension penalty=l, and substitution matri x=BLOSUMG2.
These paraneters can be introduced into a FASTA prograf by nodifying the
scoring matrix ¥#ile ("SMATRI X'), 25 as expl ained in »Appendi x 2 of Pearson,
Meth. Enzynol. 2183:63 (1990). FASTA can al so be usegd {o.,determ ne the
sequence identity of nucleic acid nolecules using & ratio as disclosed
above. For nucl®otide sequence conparisons, the kt¥ value can range
between one to wix, preferably fromthree to six,~nmpst apreferably three,
wi th other paragjeters set as described above.. 30 Thg present invention

i ncl udes nucleic acid nol ecul es that encode a pol ypepttde having a
conservative arffno aci d change, conpared wi'th &h A Md Aacid sequence

di scl osed hef;’eim. For exanple, variants oar be obyakned-that contain one or
more am no afg d,substitutions of SEQ IRQNDZ. L1 ,y\/ru,c,b &an al kyl amno acid
is substitutied for an alkyl amino acid ih @ Zcytbrl 4" ani no aci d sequence,
an aromatic 35"anmno acid is substitutell ¥d? Afldf Sefic amino acid in a
Zcytorl 4 amino+acid sequence, a swfaurmcortapning arine acid is
substituted forga sul fur-containifg,amng,re acigd 4n,a,Zcytorl4 amno acid
sequence, a hyd(g oXy-cont ai ni ng “z’an’i no acid i's subst i‘Eur:[1 ed Ili 1Y hl 111
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WO 01/ 04304 PCT/ US00/ 18383 32 for a hydroxy-containing amno acid in a
Zcytorl 4 amno acid sequence, an acidic amno acid is substituted for an
acidic amno acid in a Zcytorl4 amno acid sequence, a basic amino acid is
substi t ut &P P¥9#*Y basic amino acid in a Zcytorl 4 amino RGUSWEHBEnce, or a
di basi ¢ nonocarboxylic amno acid is substituted for a dibasic 5

nonocar boxylic amno acid in a Zcytorl 41am no aci d sequence. Anong the
common ami no acids, for exanple, a "conservative am no acid substitution”

is illustrated by a t am.no [ ithin each,0 he

:‘gl : ovmu?\g groups?/ (1) 08¢ ﬁlgalmaﬁhﬁrﬁrﬂgf,’pr%*f r{g{&l’i Eﬁ\(l:m?rﬁe'lf‘mynﬂsqt&%{“‘é{]ci ne,
(2) phenyl aklgotithms avgil maallghdm amitoopdidusequesges. sBird MRASTAP similadhi ne, (4)
aspartate aggy@l Alé&ﬁﬁfh%f f(e‘é)soﬁlaua U ﬁ@slﬂﬁ%r;ﬁf&bﬁeahgﬁﬂﬂm( ﬁ):%m&%xl ysi ne,

argi nine and hi.st| stitution

e der | ciRing e Eis) 6f SRy ataet by Shemine et iR ARosed oL
sequencse segmaalmao aridprequeant iofi@ pdnatghIchtmhbemaad fI‘dagleSﬁ‘Aofalgmﬂm ishan 500

groups of rglated %bﬂ%&t?%ahoﬁocaﬁﬂ’lﬁ 15 S%S“tg?é 3h Sci .

USA 89: 1091 199 ccor, é%e guenci es
can be used °&e F Bk, \)@9 %‘e %gﬁttcﬁﬁrPGH%zeﬁ ﬁ%l“en‘f?ay be

i ntroduced sinfilaritytty idemtifyinguepidns siqredrbyabe qiery sequiaice ¢eg)f SEQIBMNG:2)andAl t hough
it is possj ms{eseheean Hat na‘%ralmer fe mggége *agﬁgng, W li&f%ﬂﬁné%a(ﬁetﬂq £Rb S

chem cal properties di scusse E?ser va%)l ve am no
aci d substi tLPr #AEs § é‘Feé‘F’E’Eﬂ (if knsR) withpu CEWBWW¥€Br%%t%@ by a
BLOSUMG2 vabubstitafiors| érastreibnd, heandeletiond-0The xermpdghons 20itl then ighest Aehdity of

bstituti t
SBle OEU:\/BS i/g ehtfhe Q%Stﬁivi%gdo\‘@d by &%%nﬁé'gﬁ sirﬁi?gr‘tfﬁf élfgﬁgﬁraﬂ'ﬁﬁoegéufser ing y a
conservat i v@',“ a‘ﬁlﬁP ﬁ%‘%&bﬁ%‘ﬁbﬂﬁ"ﬂ’hﬁ%ﬁ@ °&'|i~°e° dhmvea@pwez‘erm aPOBMBlSNBZ
val ue of at oflgémbe fesigesghat céntribute & the highedd istoze. NI kiftredare kéVefp ebgfimO Wethvat i ve

d . f |
S oo éw%f%% A R B SR AR TENER M By SBleBinbin HanllE elled] E?St
haV| ng at I wegttherigngth ofthe I%@Ce%%thed‘tmﬂ \éaé‘?c) tb@%le rimmedsipitiabgions agr eat er

than 95% seepaaied toddunirinine tvhethérethe aegiomss@mnbe fudnednionformcanageaiimaee (€. g. -
SEQ I D NO Zmlgiégﬁ gﬁetﬂ ag%tagovfggmgt 'tl%ghftgﬂest %Qadhg é%igﬂs W IHERGE alrrﬁn(g laadt o one

Oor nore cons ive aci d
changes in $9%06eso e aljgprd Usigspa medifisatinneof ¢ SONF@CIB%WF‘&C ‘W ‘
subst | bout i nggcsrhhmméémkmanfand Winssclg Uc Meb Bidl o48:444Q(1970); $elleSESIAMDIMPp)..  Such

"conservatiyg é"e cﬁ‘{% 1%4))\/8\51&1@9'[3?10%”{‘(%?' nrﬁf%ahé]& d; O¥tions and deletmns

ol i gonucl eot | ég esi s er-scanni ng, nuta
nut agenesi sRiyetrasiye Pﬁ@mﬁ'ﬁ 15,508 FAST Acanalygis %d‘@%ﬁn%apa?ﬂf"t“ﬁd’cp‘f 1?%@ Ausubel

(1995) at pageasiol-ptfaltyel &nﬂ?gubﬁhﬂndﬂ:ﬁhﬁkﬁthSUM@z THose parhetedliandenesi s: A

Practi cal I tide can
be 1 dent 1 1 B BEd pl SoAPTR proa b ol AR Ml CRNPPINACS
anti bod es . asexp amed in Appendix'2 of Pearson Meth. Enzymol 1 83 63 (1990).

FASTA can also be used to determine the sequence identity of nucleic

acid molecules using a ratio as disclosed above. For nucleotide sequence comparisons,
the ktup value can range between one to six, preferably from three to six, most
preferably three, with other parameters set as described above.

30 The present invention includes nucleic acid molecules that encode a
polypeptide having a conservative amino acid change, compared with an amino acid
sequence disclosed herein. For example, variants can be obtained that contain one or
more amino acid substitutions of SEQ ID NO:2, in which an alkyl amino acid is
substituted for an alkyl amino acid in a Zcytorl4 amino acid sequence, an aromatic

35 amino acid is substituted for an aromatic amino acid in a Zcytorl4 amino acid
sequence, a sulfur-containing amino acid is substituted for a sulfur-containing amino
acid in a Zcytorl4 amino acid sequence, a hydroxy-containing amino acid is substituted




WO 01/04304 PCTIUSOQ 18383 33 The proteins of the present invention can

al so corrprl se non-naturally occurring amno acid resi dues Non natural |y
occurring ids include, without I|imtation, trans- hyl prol i ne,
2, 4- et harﬁ?ﬂﬂﬁ“lsﬁé ci s-4-hydroxyproline, trans-4- hydro¥§ EN'? Wé

N- et hyl gl yci ne, allo-threonine, nethylthreonine, 5 hydroxyethyl cysteine,

hydr oxyet hyl honocyst ei ne, nitroglutam n® honogl utam ne, pipecolic acid,
t hi azol i di ne carboxylic acid, dehydroproline 3- and 4- nethylproline

3, 3-di net hylg orva azaph | al ani ne,
3- azaphenyl a amhh/ﬂl%x%tc&gﬁzlafn% aﬁ'ﬁl et bﬁﬁaﬂﬁ WH%I}%%I‘] ABTISEH Atidicseyer al
met hods are W@ B Stlbﬁéltlmd fOF ot aquilq aoinsoacid inragZaytonlhaminoatidseqroce, ai ng

am no acid mesit di!ﬂﬂﬁo laBildOis PuBétRAtBS -fof QT baSk2dRInG » ackirP ] Z o4 a ﬁﬁr?cy $kigm can
be enpl oyed u% i n nonq% gnse nmut at{) ﬁgare su ess emcally

ani noacyl at & ER&R Bs 8 o OPENRIPIOREPHRILE d0POs H%s‘i“g?tﬁ‘&e%nff’ﬁc? dihagie  and
ani noacy! at imgoe viie @mineoacid inna Zépord4 taminkr auids sequexice 0 Amorg the @omhmhi on of
pl asm ds comiriidladids, FEHEXEMPR, H”E&Hséﬂﬁt?ve' a?mhb’ Q&lﬁ%u)éﬁtlﬁ b 1seﬂlu9ﬁ’§ted Pya

cell-free s m risin nd comrer Cl a
avai | abl e eﬁs'gfﬁ%‘ém& %‘ﬁh@?‘%%acha\ﬂ@ﬁf‘ seacfPPét‘E? ﬁ&lq,wlgg [BPuPs; €l aiycme
chr onat ogr aplapine Seadine fleucirex ampisaleudiue) €2)t phenyldhnind, tyroside, aAdntrypio

113:2722 (13843 maltmn@gzaag%m(g%a%ﬂﬁm; SPhpfi %g%s§a}%§adm%@ung et

: Smencg‘§259 806 (1 et al roc USA
90 :10148 (1 S‘)ezarﬂ’r?”§3§ i#in¢et hod, translation is carried out in Xenopus
oocytes by 20 nicroi TheBLOSUMSE tablé Btad dnifiNRidsubsbhesH madnkxaeavém&ﬁyl at ed

suppressor hfa@%ﬁze oé}ol%&ﬁhhh il aﬁawen%s oP ep%te tur%{e%lcgl%gxﬁgr%%bge %g%

natural ami fERRCFOpsemNed regions of mors é‘fﬂ“a@QoBfP@SgOf relajedcyteins Henispff and | n the
presence of HehikoffeBiaceNamioAvadcil (84 §9: mmsr(rgga% amsc&em@w q{eSBLoéM2

2- azap Enyl %?&ﬂtdﬁgn {éq%@lgpgdﬂﬂe%%MO%?ﬁne co?ige?'gaf s amcg%llbglt}lgons That

f1 uorophenyl al ani.n non- nat ur al ocC
i ncor por at edaYpedntiqducedjptorthe aming aﬁqda{sg@ue@fzes| qféhms;nainvwwnt élthangh it See,
Koi dg et aljs missibleaondes3gh ahdino adid e%)uunoﬁmdsécaédlay eﬁ&ﬂa{ehﬁkﬁl Efie s d

resi dues ca t Ne GUILT N g In vitro
cheni cal rm ?&ggpi{b\gﬁ& %g' lén%u% CQ%E | on &g '%S%& H@gﬂaﬁf'/fﬁe‘s
site-direct &bla SeRstfitinn sepsesensed by F%O%Jd\dé%dalmef grgatgethan -5uBet éxamplens
(Wnn and 30 ariicdatidSsubstitationi i3 éﬂhkervaﬁlv335 thel S@Rlidution i$ IcHArh@ekiZad e, Of

non- conser vy insMés O:ﬁucaﬁ s 23“31‘ 30 /@ccgr mrﬁ)ga%fsdsgstexgzﬁ;efﬁi—%atcag%r\? ';anhﬁ o

genetic code, .non-naturally dceu
aci ds may bamingrsid %‘@?‘&E‘%rﬂfeﬁ?{aéﬁﬂmdaw HBLESUMQ20mlu b2t leBgdetatg,dl, ani no

aci ds in the op6),yhilptnicdeprefttred benspivas® imihe Y& bhROESHs RE chadstdBALYf 1 €d
accordi ng t qgRIREAIES ‘(;?uek&%magta(( hez%rg such as site-directed nmutagenesis
Y gy

or al anl ne- scanni ng agenesi s hini-ngham and Wl ls, Science 244:1081
(1989) 2 Pamcular variants of Zcytor14 are characterized by having at least 70%,

at least 80%, at least 90%, at least 95% or greater than 95% sequence identity to the
corresponding amino acid sequence (e.g., SEQ ID NO:2), wherein the variation in
amino acid sequence is due to one or more conservative amino acid substitutions.
Conservative amino acid changes in a Zcytorl4 gene can be introduced,
30 for example, by substituting nucleotides for the nucleotides recited in SEQ ID NO:1.
Such “conservative amino acid” variants can be obtained by oligonucleotide-directed
mutagenesis, linker-scanning mutagenesis, mutagenesis using the polymerase chain
reaction, and the like (see Ausubel (1995) at pages 8-10 to 8-22; and McPherson (ed.),
Directed Mutagenesis: A Practical Approach (IRL Press 1991)). A variant Zcytorl4

35 polypeptide can be identified by the ability to specifically bind anti-Zcytorl4
antibodies.



Bass et alL, Proc. Nat'l Acad. Sci. USA 88:4498 (1991), Coonbs and Cor ey,
"Site N, .:.:..,. . .._ . FI'I'l W 01/04304 PCT/ US00/ 18383 34 Directed

Mut agenesi s and Protein Engineering,"” in Proteins: Analysj & ﬁ ?:Esi gn,
Angel et ti WQHGBMya0es 259-311 (Academic Press, |nc. 199%;1?[.J P’ 83fhe latter
techni que, single alanine nmutations are introduced at every residue in the
nmol ecul e, and the resultant nutant nolgcul es are tested for biol ogical
activity to identify amno acid 5 residues that are critical to the
activity of the nolecule. See %Ltﬁg H | ton et al m, 271: 4699

e .., J. Bigl. Ch
(1996). Al t hough sequBHcRokns EeS RV o, 15, FPRERSe A TR
Zcytorl 4 | bgamingoamicd ngidrreddues, Nom-mwraly cisutring amcageids inclde,iwithidoyt or 14
bi ndi ng act i.yi. 1S -.nglﬁl%n s ' ucture,
as determ nhelﬁl%§m§ %ﬁtﬁ@ﬁﬁ?éﬁggé’%’?l nugg rog@?éﬁﬁgﬁﬁ'c e@g%’ gﬂ;agﬁﬁf
crystal | ogr Apdrgxypeeliset r on d-wethyelyciss, or pﬁﬁ‘(‘é’é‘l‘ Nty  (BERylhEpnine,
conj uncki onhydrbkyeMytogitbias, dydmuyahyliemeystine! mirdghtaminep hameptutatine, f or-

exanpl e, de_Vos.et_al... Scienc '- ( L th 1 | . Biol.
224: 899 (1@5’5??1‘%?%‘{’ \I\P‘S%Pg‘\‘/lg‘? %f@?‘???‘ﬁ%s@?@%’@ﬁ%gﬂ@“(% %JPT‘K%’U ol e
am no aci d Sidsdimethylpraling, tertrieusinenporvaling2-aapheylalpsingo3-rerphirnylalaningefthods  of
nut agenesi Saﬁdﬁﬂe%ﬁlaﬁﬂm Bl 4-SllisBpiRaylahame. Sbverd] Getitbdd yreAmboh amthe@rfon and

Sauer (Science 241:53 (1988 or Bow e. . .Nat ¢ Sci .
USA 86: 215NPR9EENE no -P?tgﬁli f’c‘f"ﬁ%%%\g“ﬁ‘ﬁ‘_ %g‘figgsgﬂ@% ﬁ,{;{gs gﬁ’r‘r"e‘{}%oﬁ‘% eﬁg@&e

si mul t dfeoush yr viraraysiemn cam §e employed wheeinpespanse matatigngyars GRRRsessed wung

Se: ecti ?Qdf QﬁerﬁiH%lBi arRiigdcylaRal shg%e.isbﬁl ﬁ%NAQd N]!dilﬁﬂls FOOatHREIPGg tahﬁndryéiagenit zed
pol ypept i des to _déterm ne spectrumo owabl. ons a
each positi 8ff aalwpylﬁg}ghgﬁ\gﬁtggtknggﬂ ﬁe%:s@dafﬁaﬁs\évﬁg%% %ﬂé;?eahéd?@ﬁl g;f;/ (e.g.,
Lowran et alplasmigiscohteining3tonsgse muytativns jis typisalieparded gyt in a celisfrepgsiem  No.

5, 223, 489 'E![s'nﬁgrisiﬁ LR TR3do08% cﬂg&k E\ﬁdtdoﬁ{meﬁiliiallﬁ@aﬂaﬁlgfﬁaﬁﬁnesaﬁlﬁ8ot)her i e
regi on-directed nmujagenesi s rbyshire et . a , an r
et al ., DNE2geNS 7! m%i@f?éﬁ y‘%"fgﬁ%ﬁé’m“?"f&?{‘%w PeF &3%2?@@6#%?&%?%0 % or F1TC
can be usedJfém. Chén.cSopr HS2732 (1994hiBlgnan\ea al..dMetBodsi Enzyraold 28%:30sd8%Deyt or 14

nucl eoti de @hdnPe} ¥DNRILEL25REDEN199D), akBChatlgSa dis PE6) Na?l Adad. [Schugin DNA

shuffling asg,gi by Stemmer, Nature 370:389 (1994), Stemmer, Proc.
Nat ' | Acad. iggbf%i&gi 10747 (1994), and international publication No. WO

97/ 20078. Briefly, valiasecomhimethsidetransdasiogrie camiad ont & Xgyorun o9eyies bY o
honol oggus KBRS iof indtdted AMRIOAN dndachemivaRy iadiincatyl@ted dupptésstNRNAS | owed

Thi &% cenniClERi 2kabd Richiy 250181 (B Wi R ol e o B | DTS
such as al | ete cultured: imithes alsencoNal aptagusall ainprasid dhat figterhe mplesdbe-gt o
i ntroduce aggidvifMimle) R indhé plebetice bthe désired RoPaGAIly Sedutritig MiinG keid@) eeni ng
for the des '(£.§., a&-ta.lzsf)ll'ngr}/ylalgn?nel, Ovﬁgugﬁﬁer?yqaqgiﬁe?naltl—azaphenylalanine, or 4-
25 fluorophenylalanine). The non-naturally occurring amino acid is incorporated into the
protein in place of its natural counterpart. See, Koide et al., Biochem. 33:7470 (1994).
Naturally occurring amino acid residues can be converted to non-naturally occurring
species by in vitro chemical modification. Chemical modification can be combined
with site-directed mutagenesis to further expand the range of substitutions (Wynn and
30 Richards, Protein Sci. 2:395 (1993)).
A limited number of non-conservative amino acids, amino acids that are
not encoded by the genetic code, non-naturally occurring amino acids, and unnatural
amino acids may be substituted for Zcytor14 amino acid residues.
Essential amino acids in the polypeptides of the present invention can be
35 identified according to procedures known in the art, such as site-directed mutagenesis
or alanine-scanning mutagenesis (Cunningham and Wells, Science 244:1081 (1989),
Bass et al., Proc. Nat’'l Acad. Sci. USA 88:4498 (1991), Coombs and Corey, “Site-




35 iterations of nutagenesis and assay provides for rapid "evolution" of
sequences by selecting for desirable nutations while sinultaneously

sel ecting agai nst detrinental changes. WO 01/04304 PCTIUS 18383 35
Mit agenes MO W #08ds as di scl osed herein can be conbi ned WrVHHIEH:

t hroughput, aut omated screeni ng nethods to detect activity of cloned,
mut ageni zed pol ypeptides in host cellgq Mitageni zed DNA nol ecul es that
encode biologically active polypeptides, or pol ypeptides that bind with
antl-cht orl4 antibodies, can_be recovered 5 fromthe host cells and
rapi dly seql?éfﬁ"éﬁ‘h W?ﬁ@e%a'& Rr‘ﬁﬂﬁe%ﬂ%ﬂ?f’““gfhé‘éé”ﬂ‘éi"ﬁoéga yS§ I“B‘&'\/lfﬁg"r api d
det er m nat i AngeMttit(e),ipaper259r3id (Blcadenric Predsidhc.al908)). doitke haed Wetadquen a
pol ypepti degplie ! e RuatfBe! afed eyl | k' R6RRE ARGR it aHA O

structure. present 1nvention a I‘é. nmen of

Zcytorl 4 ptﬁs‘}lﬁ?ébﬂ% fﬁﬂ%‘ﬂﬂﬁcﬁr@ﬁ%s“‘écfod WP&‘E‘\‘JI %V’é)‘lé%d‘?qﬂﬁstWOf%ﬁ*ﬂzt i onal
fragnenss. Reiduésthat akd cAdabtd MO adivady\oT @fe Mbletule. Stelsds Hiltowk @k U, Biolcan be
per f or med tg. bnt“ﬁ 9y %?J g onal fragments of a nucleic acid nol ecul e t hat
encodes a Z {}f ﬁ 8 9% E)flde As an illustration, DNA nol ecul es having

t he nucl eoti de sequentihough Seqeng® m@jymsgembg@seddrpgfygh@cdefm HegZky®rlhucl ease
tot obtain ay B'bﬂﬁilﬂgregﬁﬁtﬁﬁngﬁéxééﬂh&rﬁa al ke ihfﬁ:g{&ﬁgﬁn@ihgactivh?@aﬂ §1§<sleg ted
into expres n vectors jin.pro a an e resse

pol ypept i deE g? 8"?‘5?ﬂoé¥ Bidy éf’ﬁ[i ‘Faz’@{se‘ﬁas?rﬂagfehés g] Femip E’% %>r<|[ FRytorl 4
ant i bodbes. nudrae mhgnetie aresonandep csystallographys eelelitipas thffmtms Q1o ptmeafﬁnity

?L' ggggﬂ ;Owrbgglggm @&{@rﬁnﬂhﬂvﬁgﬁlgﬁh&) oi; ﬂxthti\fer&ﬂth?t:?&e&xﬁiat | b QBRs. OrSeétin)l ;(r)dons
fragment s o P%c;f*eo??%e’g‘g gﬁ'fféﬁ’ ggf@ {Iﬁ@ﬁ Bt eiahy Jo Mak Lfﬁ@p??r%héée chain
reaction. 201982), amd Widdasenaul OFERS Lah369: 321892l approach, studies on the
truncation at eit herMﬁfu Eoirﬂink%xﬁ‘sﬁbsnﬁfnoh%ﬁ{ bERRAS mﬂﬁ&&e@ﬁﬁﬁiﬁmr' zed

by Hori sher eove
o andand t e BRHOR LmpaRctiA e T Rsiei S Hose fisgpisedy e gt HECR Aibed by,
for exarrpl e Sauvkr gStiencec241253 (1988))ear. BQwit. arideSeter (F240): Ndt3 AAOFyi. Went ent et

al . EXpreﬁiaucegﬁgg@%a 'ﬂHeﬁgr ¥nede! Rhhdd &E@és%sh%t}f&lftfb? éi%%x?t;'i_hcﬁ 2-5A

synt hetase In uman | hter{eron, I 0 ron Systens,
Pr oceedi ngs f§fOPEIng T'KE) R SRGTR gPRSHION ¢ i PeP%l%P@s‘r‘gg’ ecting x| g‘“ﬁ‘é‘éf‘ ., pages
65-72 (N j paliypepli@87ind HenssHqpeneing” 'ﬁhemE@edﬁmdeprblppqpbdésntchabmhe ahe Ani mal
Cel | Ol | gﬁc%umlaflf(\gglﬂe %ubsﬁfm Bﬁ@& ?& tign eét?xgl) mgfflg th&pc%gébggu (ﬁ‘uadem c

Press 85) kunaga
ot al.. 3 R ftlryg Bochermy a5 9% (L9, Ladngs, scaberm
Phar maCOI ) !BIZS %t (NIQ%ZZS’ ,409¢ Hulse, Slﬂlernaﬂbna‘hl pubhﬂmthdJUW&: 92/86204, and

30:1(1996) . rdifon AR Gy Qbheciedit WOLbARRY of LAIBEA 481145 (FRYS, Upl NROhpypopt | de

is a solub ormao ac ransne rang

11 ustrati VQI\@C%I%? |(1988)). Moreover Zcytor14 labeled with biotin or FITC can be used for

25 expression cloning. -

Variants of the disclosed Zcytor14 nucleotide and polypeptide sequences
can also be generated through DNA shuffling as disclosed by Stemmer, Nature 370:389
(1994), Stemmer, Proc. Nat’l Acad. Sci. USA 91:10747 (1994), and international
publication No. WO 97/20078. Briefly, variant DNA molecules are generated by in

30 vitro homologous recombination by random fragmentation of a parent DNA followed
by reassembly using PCR, resulting in randomly introduced point mutations. This
technique can be modified by using a family of parent DNA molecules, such as allelic
variants or DNA molecules from different species, to introduce additional variability
into the process. Selection or screening for the desired activity, followed by additional

35 iterations of mutagenesis and assay provides for rapid “evolution” of sequences by
selecting for desirable mutations while simultaneously selecting against detrimental
changes.



sol ubl e fornms include polypeptides consisting of amno acid residues 1 to
452 of SEQ 35 ID NO 2, amino acid residues 21 to 452 of SEQ ID NGO 2, am no
acid residues 1 to 435 of SEQ ID NG 10, or amino acid residues 21 to 435
of SEQ | DW@PHY304| | | | H WO 01/ 04304 PCTI USOQ 18383 36 THETHTRYLES i nvention
al so contenpl ates functional fragnments of a Zcytorl4 gene that have am no
acid changes, conmpared with an am no agkd sequence disclosed herein. A
variant Zcytorl4 gene can be identified on the basis of structure by

determning the level of identity with disclosed nui)l eot | de an n%no acid
sequences, as 5 di SCLME'Q&"“&BB\%"}‘%?Ia%\FliSé]PFFéltli‘%"éﬁlb B embingd Wit ighky i ng a
vari ant genhr@ighpite altamated Gkreemihg utdthude to sleteot aaivity rafnuonstie ineagerizeducl| ei ¢

R S Lo o N A

a nucleic a ecul e conmp g SEQ I D
NO 1 or SEQPe!EPemtides, rmﬂéymp%‘éﬁhat indayith aod- %HY%%WP'&E% cpPs fsepverede
fragmengs ofromemt hdgtscelld @nd edpitily Séqiegnced usipg tnigaieroefuipricht. pCIlhESeOInetﬁédsa

fgyr;;;[ L4 ggh?(q%hﬁﬁ' a5d gsg@hafog. ge}”qﬁeeﬁpogﬁxgécé? lﬁ({leﬁ{;ﬁ%ﬁ et bl 4
elicits an aﬁwm@oﬁxe@m@m@d «mdvn aPIﬂ@démmlmpbﬂ@tO@PnkﬂOsVW@“@s an

i mmunogen. | mmnogenlmeqﬁegemavaﬁaﬁ ARG iRRics dRBctEehal ﬁ@grhéiﬁ'ltdfch%rMSl ng
standard nethod

S X

A 81 3008BgBRages S gupiic TRt es SR Fich duitighil ent. BefiRios uy

conpri de andelétamt arpdysesc of pircleip excid mbolecules cam be dgtfomnegf thotpmotf@nwmall ecul e

lt?n\g/g 'r Cgr arcl ﬁ%]ﬁén‘?sﬁﬂf’a%?leenosmlxﬁdl&ﬁld ﬂﬁatbédlﬁdes@lzcﬁbﬂ@ﬂl%ﬂp&& cwasanslg of ﬁ
Cl Ol SucC

an epitope ﬁ@ ?%Pﬂaﬁ@%ﬁ‘?@?&‘“ﬁ@ {ll‘ﬁrnf‘%@" Sfguency PF§€6 ngﬁ@hl A tf e art

t hat rel ati digksedswith Baly mublesse do pumumses ofnested delatiorisc Tdpiftagments afe a 20

protein canglg j y&ﬁédtlﬁtoséxﬂ?&kﬁheve&ﬁa% /] ?ﬂiﬁ@f‘ k&ﬁm@ffrﬁﬂé'i}ﬂdtlﬁse kéast the

Accor digl y PREPRGRAT Tl BB it o (e By s B b endhodisy e

present i nvOne¢ altemaive taemhutledse digastivg intotush oﬂgwcleomdlmmd nwitagangskse
pol ypepti deg, ﬂﬁ%ﬁﬁdeb@éﬂetm5 oy %top%udbﬁbem 0y tpRRRclisAbf @ deigdat frdgiﬁetﬁnd

pol ypepti deg, can.c o_ten acid | east teﬁ
to fifteen 3#?%‘ esh §m°8$‘ 5%5?}?“%@??0}65%5{1‘{ 415 ca&?ﬁ’en%"glcfﬂa%dsgﬁm%w am no
aci d sequenpdyuiessd chgindedetioni n. Such epi t ope- bearing peptides and .
pol ypepgpi des can be msosimm%e{mnfdmmsrga{ewgpﬁro&swrsﬂaieéoaqhw&r&u&eat or by

el ect ed by st 25 Poth EFED o A FRO R PTSFAT, B0 HoEse oY gPE Dol o
Lane and St MahenPh@mac. TR0. GpHe7. (108Hu rMbreofﬁrzﬁald@@@@)mqlmdor(fgmt@gel et al.
Curr. Opin. o fse(ﬁ't]ﬁ&hms Zr@ée@cntfca%?@o} exzflhﬁ!@dﬁ'éﬁkcﬂ'@tt&lo%l@&@eth&Eétf ying

e e o 20 oot gl ik R 3

25 kDa 2-5A synthetase induced by human interferon,” in Bzalogzcal Interferon Systems,
Proceedings of ISIR-TNO Meeting on Interferon Systems, Cantell (ed.), pages 65-72
(Nijhoff 1987), Herschman, “The EGF Receptor,” in Control of Animal Cell
Proliferation, Vol. 1, Boynton et al., (eds.) pages 169-199 (Academic Press 1985),
Coumailleau et al., J. Biol. Chem. 270:29270 (1995); Fukunaga et al., J. Biol. Chem.

30 270:25291 (1995); Yamaguchi et al., Biochem. Pharmacol. 50:1295 (1995), and Meisel
et al., Plant Molec. Biol. 30:1 (1996).

An example of a functional fragment of a Zcytorl4 polypeptide is a
soluble form of Zcytorl4 that lacks a transmembrane domain. Illustrative Zcytorl4
soluble forms include polypeptides consisting of amino acid residues 1 to 452 of SEQ

35 ID NO:2, amino acid residues 21 to 452 of SEQ ID NO:2, amino acid residues 1 to 435
of SEQ ID NO:10, or amino acid residues 21 to 435 of SEQ ID NO:10.
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Mappi ng," in Methods in Ml ecul ar Biology, Vol. 10, Manson (ed.), pages
105-116 (The Humana Press, Inc. 1992), Price, "Production and
Characterizati on of Synthetic 35 Peptide-Derived Antibodies,"” in Mnoclonal
Ant i bodi esWOBMOHtti on, Engineering, and dinical Appli F&I/EAYI88: t er and
Ladyman (eds.), pages 60-84 (Canbridge University WO 01104304

PCTI USOQO' 18383 37 Press 1995), and Col 'g@an et al. (eds.), Current
Protocol s in I munol ogy, pages 9.3.1 - 9.3.5 and pages 9.4.1 - 9.4.11 (John
Wley & Sons 1997). For any Zcytorl 4 pol ypeptide, including variants and
fusion proteins, oneTBe RsPsENtanvgniiqy flsoj eontemplates fungtonal ofgmentsenfraat e a
ful ly degeneZcadorlogany ihit/haed aiiho RidSEAHERCEomMREAIWIE ah Radiny &did 36Huen NY t he

i nformation [ | d 2 above. Myreover, thgse o Kill in
the art can dtsijs?eoséfg%%%r & Js%'lrg{'tev\%cy éo'i? Dol ke %89"3\%% 9 G prei pf strughes upon

t he nucl eot idgterminéngthe levelaf identiguidndisciosdd pucl¢edtidd andaming acidsequedéesgdsy, t he
pres ePt E n}[/ﬁﬁs}[chﬁsad hﬂib(;deu(iﬂfalli%nfdﬁwHﬁﬁbac:chqté‘ri’]&g]tiﬁ'lirlf?ﬁﬂi%?Q&ﬁ%%%&s%E@f f'gt a
structure ravi des at. | east one of. W ng,.Sequences: S

NO 1, SEQ | DUl 30 deipaming,wResher 8 wueisic prig galeculerencieing h pstentisl yaRaiNG 6,
SEQ | D NO 8,ZcyEd kfeN@nOhyb@iiel © ANOudisic SiQmdkcle ddmprising SEQuElELRdR 12.

Sui tabl e forgggueffe, sicBiR SES TD ROMBY sE N®:4.ncl ude magnetic nedia and
' i nclude a hard or

optical |l y-readabl e maq, a. Exanples o maqln tic, nmedi !

fixed drive, a random h?c@éeé%mdﬁ%PW R ‘@ﬁipﬁ,lypﬁptf eoisaamentssy peghidgst al

| i near ttape colipfijing andépitopehedning pumibra of b FZayiarkd4 pbhypémide cdestribed il e
medi a are exgrpkhbd LS " . tR(M
CD-rewritabl e B%:a mégsgfég? Jri@ééggtgd% g‘% %ﬁ%mé’ P%néﬁeé%&g?%%‘?@}g\% %aé’to‘g di scs

e and. |
(DVD) (e.g.,? TREt

its RAMILRAYY respAnspyWhen therendite Praseingds useq s rang
]I?o: Iyp:apt i dﬁsimﬁﬁmifgem. pindnypeg éﬂidepi_tqfe-ﬁehl?g)p@ﬁ&ést canrbecidéntified usihgl suthidag

ul i -1 engt t i50) s, can
be. pr odyseq TARLRER, fof Empid, M P, A0 WD Read 31 UST 6308 (lOBHID . C2
To exprBss a Zcyt or | 4lysRatrash, polypentide ofragments | Q& c peRsiden dBRY FgmpHse an

pol ypept i de “antigenioeepitpyss; atwhich i 8legpioni of & pgt&:ﬂﬁmeyuls&qgmﬁtﬁm dnfiBbdy g@nt (rj ol
transcripti . F i . | vect or t he i ntroduce
into a host %ggél%@?.bﬁﬁﬁ g%[ddl'l l?F@rﬁbpgggérggsﬁgggih\éga%oo(r%aclogﬁ%u ur 5{}%?@(’%818{?&0%,

such as pr of§idérand shepntigeniciteofsuch anenitopzisent diswpisd by danatining agets. It is
transl at i onanowadniltiet a1t thas exlatbebeshoREnMeiRpdpHBesIBACCan b6 Rpitspes Wt taab! e
for selgeti ¢ t ' ect or.. ressi pn vectors
that are suﬁig%%%e&?lgrk %Bér_%%uséﬁlﬂ%iﬁgéﬁe a°®§§%§§%&8 & rﬁgTIPiSt I%%Wﬁf%fsf% cells
typi cal |y cdffetemples Putslitix 844l Srienqnid 968 ». eprdipgly antigaiccpitopal 30
repl i ﬁat i gn bedarirg) peprided and pelpéptided bfahé pekent meﬂioﬁa&ég@sreﬁﬂ % ﬁ:is‘é\ﬁhdl%dﬁé(?,r ) the
growt h an i ' ctor in a bacterial host; (2
eukaryotic %E#A%ie}@éang‘n@és?{’lﬂgﬁpﬁég%‘%?‘?%]%F‘%ﬁgi“r ation of transcription, such as
a promoter; and (3) DRntiganisepifose-bensing peptisies and polypeprideseas icomjaipfat least
transcrispt s fomruohte® amihot #oddss af lepdtiter td BftbdnNAhinG ACHIS! HroskRAY 191é Fout 30

amino acids of an amino acid sequence disclosed herein. Such epitope-bearing peptides

and polypeptides can be produced by fragmenting a Zcytorl4 polypeptide, or by

chemical peptide synthesis, as described herein. Moreover, epitopes can be selected by

phage display of random peptide libraries (see, for example, Lane and Stephen, Curr.

30 Opin. Immunol. 5:268 (1993), and Cortese et al, Curr. Opin. Biotechnol. 7:616

(1996)). Standard methods for identifying epitopes and producing antibodies from

small peptides that comprise an epitope are described, for example, by Mole, “Epitope

Mapping,” in Methods in Molecular Biology, Vol. 10, Manson (ed.), pages 105-116

(The Humana Press, Inc. 1992), Price, “Production and Characterization of Synthetic

35 Peptide-Derived Antibodies,” in Monoclonal Antibodies: Production, Engineering, and

Clinical Application, Ritter and Ladyman (eds.), pages 60-84 (Cambridge University



sequence. As discussed above, expression vectors can al so include

nucl eoti de 35 sequences encodi ng a secretory sequence that directs the

het er ol ogous pal ypepti de into WO 01/ 04304 PCTI USOQ' 18383 38 the secretory
pat hway oS8R cel|. For exanple, a Zcytorl4 expressifT8RMEE3 ray
conprise a Zcytorl4 gene and a secretory sequence derived from any secreted
gene. Zcytorl4 proteins of the presenB7invention may be expressed in
manmal i an cel |l s. Exanpl es of suitable mamralian host cells include African

5 k i | | '« ATCC GRL 1587), h ) i.c kid
Qe s (205 PrepmasOsfied chfisances o W, Clirery ol ) it R34~ < O
BHK- 570; ATZ®5@Rd pags24;1 -Ar6tl Grhn WiBY AR SonsdAPPe ki dney cells (MDCK; ATCC
CCL 34), Chinese hang} ahy ¢ 6M401581iép°e fide Shdidding VarfanfsCAddl fusieh'Qrétetnd, (Chasm
et at.,® Som qC;_&JI.. Nbé%-ﬁ . net. 12: 355, 1986) I-rat rtwi‘% cells (GHL;
ATCC CCL82) one-ff odiaary fo B afLCARECHEEY gonsrate a lhéﬁgﬂ‘g‘ﬁ’&@ gle?‘ €A || - E:
ATCC CRL 15stgpenSt/dificotling it variand using tedyfoknatioa setdfoith $n THBS- Hand ATAGVERL 1650)
and mur i ne SRROYaMHBs e skill ihithd bt chhbise Adfdard SBhwhRAS MevibOTcyforVAlhisan Nost,

the transcr] ptional and tranpslatiqnal .regul ator . al be derived
fromviral &5 geen the Ruleatide.aad aing geid SHnors %%%Ff? Befginy | & rdingfy, si m an
virus, or tthe present irnventidn irchidee ar egnpundraeadalsle gnedismaeneodesis withag ddtawi t h a
particul ar gepgye H‘fgﬁ @Bviﬁ@{at%é&i &11 Af‘%l‘(ﬁofl%inﬁ%@i&ﬁéés?ﬁﬁ% HNG2! $eQ D
transcriptional and translational  regulato equences al so can be
obt ai nddl f r IR AnSHR N3 SR IDNEH, SEQ,IR NO'S, SERIRNR:S. SEOTh N
met al | ot hi OSEQHDQI{MQ,SSE?'mmw,mEQ)mNO:HgM@mmmmanSﬁ&blerfomwha .
t .en .t . I esl| S.

Bt abl e oo pirthaible | mEdig inchlle tnhdiklie Bud Hols, Bhically ReaclE ¥

net al | ot hi of&amples Qfprgnetig;mediadnclyge a hard offixed driyg, g randomp Ageess memary
( ﬁgsé{/) .t heRAM) phip/® floppy tiskledipieal linesrutapd (DL, ghiis(;;c Exht, aad: 3B di(;lél.982R) ),
t he e ' | . r . e ous
arcomovi el REBARE el AR bmBicdd by cobfBhit fhof B, O bty membel. £OU2
(1982)), 25ROM).GRuenstitableRW)s apd Jrdrecerdabish andrdjgital versatilefyidee disps101
(1980)), andVhbeznDVD-ROM)BVD-RANM) andDVDIRWYNOt er (see, generally,

Et cheverry, "Expression of Engineered Proteins in Mammalian Cell Culture,” |
in Protein Engineering: Principles and Practice, Celand et al. (eds.),

pages 163-1g81 (J FR=\Y; ). Alternatively, a prokaryotic
gl (Jp : uyibﬁ ofZcyiort4 Ib&%eﬁig%

pronoter, such as acterrophage A pol ynmerase pronoter, can be
used t @0 control Zcyt dihe4pelzpeptidssprofs theorpresent rimientidn, amnclidings fuli-lengih

prokaryotic d}yﬂéﬁﬁ%{eﬁ,fmﬁcﬁoﬁﬁgﬂgﬁéﬁﬂ AR ARIRAYFSENS Icak be IR In rdeéMBiaRt al .,
Mol . Cell . 9%#0' s ool AU Rn, €t sl Al AcLds es.
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control transcriptional expression in an expression vector and then, introduced into a host

25 cell. In addition to transcriptional regulatory sequences, such as promoters and enhancers,
expression vectors can include translational regulatory sequences and a marker gene,
which is suitable for selection of cells that carry the expression vector.

Expression vectors that are suitable for production of a foreign protein in

eukaryotic cells typically contain (1) prokaryotic DNA elements coding for a bacterial
30 replication origin and an antibiotic resistance marker to provide for the growth and
selection of the expression vector in a bacterial host; (2) eukaryotic DNA elements that
control initiation of transcription, such as a promoter; and (3) DNA elements that

control the processing of transcripts, such as a transcription termination/polyadenylation |
sequehce. As discussed above, expression vectors can also include nucleotide |
35 sequences encoding a secretory sequence that directs the heterologous polypeptide into '
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35 standard techni ques including cal cium phosphate transfection,
| i posonme- nedi ated transfection, mcroprojectile-nmediated delivery,

el ectropo 1(1)19'% and the like. The transfected cells ca &ﬁk&gt ed and
oy i | BoHn

pr opagat e vi de reconbi nant host cells that WO 01/

PCTI USOQ' 18383 39 conprise the expression vector stably integrated in the
host cell genone. Techniques for intr@gucing vectors into eukaryotic cells
and techni ques for selecting such stable transformants using a dom nant
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untransfected cel | s b¥or & mammpliah hosis the prmserintionploandr transigtienal cegylatery
separation tsgﬁﬁlmia@gx deaﬁbdzﬁdtﬁ rhlboiiRey/ BEGH dstASn s, HoSine @plnﬁlﬁﬁl wirgel by

| | |
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het er ol ogous ieﬂucl ei c_aci ddéﬁtolﬁ%@ review see Becker et al., Meth. 25 Cell

Bi ol . 43: 16O EB4TYOS T OUAYET i el , Science & Medicine 4: 44
(1997)). Advant ages Ermsqm@namnmplamsmlemesnmcu@e ah@repagonmsgieni on of
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del et e BShe dhsseviomedalavirug prosnoterdffoedkingvdtradl Geae #61101 (1980)), and the mouse
mamtnary tumor virus promoter (see, generally, Etcheverry, “Expression of Engineered
Proteins in Mammalian Cell Culture,” in Protein Engineering: Principles and Practice,
Cleland et al. (eds.), pages 163-181 (John Wiley & Sons, Inc. 1996)).
Alternatively, a prokaryotic promoter, such as the bacteriophage T3
30 RNA polymerase promoter, can be used to control Zcytorl4 gene expression in
mammalian cells if the prokaryotic promoter is regulated by a eukaryotic promoter
(Zhou et al,, Mol. Cell. Biol. 10:4529 (1990), and Kaufman et al., Nucl. Acids Res.
19:4485 (1991)).
An expression vector can be introduced into host cells using a variety of

35 standard techniques including calcium phosphate transfection, liposome-mediated
transfection, microprojectile-mediated delivery, electroporation, and the like. The
transfected cells can be selected and propagated to provide recombinant host cells that



which results in the inability to replicate unless the El gene is provided
by the host cell. 35 Adenovirus vector-infected human 293 cells (ATCC Nos.
CRL- 1573, 45504, 45505), for exanple, can be grown as ells or in
suspensi oWAW¥Me at relatively high i1~ w: :.. tnt V\Dq%ril‘%iﬁﬁgs

PCTI USO0/ 18383 40 cell density to produce significant anmounts of protein
(see Gamer et at., Cytotechnol. 15:14f (1994)). Zcytorl4 can al so be
expressed in other higher eukaryotic cells, such as avian, fungal, insect,
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25 Cell Biol. 43:161 (1994), and Douglas and Curiel, Science & Medicine 4:44 (1997)).
Advantages of the adenovirus system include the accommodation of relatively large
DNA inserts, the ability to grow to high-titer, the ability to infect a broad range of
mammalian cell types, and flexibility that allows use with a large number of available
vectors containing different promoters.

30 By deleting portions of the adenovirus genome, larger inserts (up to 7
kb) of heterologous DNA can be accommodated. These inserts can be incorporated
into the viral DNA by direct ligation or by homologous recombination with a co-
transfected plasmid. An option is to delete the essential EI gene from the viral vector,
which results in the inability to replicate unless the EI gene is provided by the host cell.

35 Adenovirus vector-infected human 293 cells (ATCC Nos. CRL-1573, 45504, 45505),
for example, can be grown as adherent cells or in suspension culture at relatively high
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constructs, a short or long version of the basic protein pronoter can be
‘used. Mreover, transfer vectors can be constructed, which replace the
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The illustrative PFASTBAC vector can be modified to a considerable
degree. For example, the polyhedrin promoter can be removed and substituted with the
baculovirus basic protein promoter (also known as Pcor, p6.9 or MP promoter), which
is expressed earlier in the baculovirus infection, and has been shown to be

30 advantageous for expressing secreted proteins (see, for example, Hill-Perkins and
Possee, J. Gen. Virol. 71:971 (1990), Bonning, et al., J. Gen. Virol. 75:1551 (1994),
and Chazenbalk and Rapoport, J. Biol. Chem. 270:1543 (1995). In such transfer vector
constructs, a short or long version of the basic protein promoter can be used. Moreover,
transfer vectors can be constructed, which replace the native Zcytor14 secretory signal

35 sequences with secretory signal sequences derived from insect proteins. For example, a
secretory signal sequence from Ecdysteroid Glucosyltransferase (EGT), honey bee
Melittin (Invitrogen Corporation; Carlsbad, CA), or baculovirus gp67 (PharMingen:
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25 Fungal cells, including yeast cells, can also be used to express the genes

described herein.  Yeast species of particular interest in this regard include
Saccharomyces cerevisiae, Pichia pastoris, and Pichia methanolica. Suitable promoters
for expression in yeast include promoters from GALI (galactose), PGK
(phosphoglycerate kinase), ADH (alcobol dehydrogenase), AOXI (alcohol oxidase),
30 HIS4 (histidinol dehydrogenase), and the like. Many yeast cloning vectors have been
designed and are readily available. These vectors include Ylp-based vectors, such as
YIp5, YRp vectors, such as YRp17, YEp vectors such as YEp13 and YCp vectors, such
as YCp19. Methods for transforming S. cerevisiae cells with exogenous DNA and
producing recombinant polypeptides therefrom are disclosed by, for example,
35 Kawasaki, U.S. Patent No. 4,599,311, Kawasaki et al., U.S. Patent No. 4,931,373,
Brake, U.S. Patent No. 4,870,008, Welch et al., U.S. Patent No. 5,037,743, and Murray
et al, U.S. Patent No. 4,845,075. Transformed cells are selected by phenotype
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Y1088, zsj_oggransi@mspn ERoz pdlypeptide productlon in P. methanolica, it is preferred that the
promoter and terminator in the plasmid be that of a P. methanolica gene, such as a P.
methanolica alcohol utilization gene (AUG1 or AUG2). Other useful promoters include
those of the dihydroxyacetone synthase (DHAS), formate dehydrogenase (FMD), and
catalase (CAT) genes. To facilitate integration of the DNA into the host chromosome,
30 it is preferred to have the entire expression segment of the plasmid flanked at both ends
by host DNA sequences. A suitable selectable marker for use in Pichia methanolica is

a P. methanolica ADE2 gene, which encodes phosphoribosyl-5-aminoimidazole
carboxylase (AIRC; EC 4.1.1.21), and which allows ade2 host cells to grow in the
absence of adenine. For large-scale, industrial processes where it is desirable to
35 minimize the use of methanol, host cells can be used in which both methanol utilization
genes (AUGI and AUG2) are deleted. For production of secreted proteins, host cells
deficient in vacuolar protease genes (PEP4 and PRB1) are preferred. Electroporation is



and ER1647 (see, for exanple, Brown (ed.), Ml ecul ar Biol ogy Labfax
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lustrative prokaryotic hosts 1nclude E. coli and §aczllus subtilus.

Suitable strains of E. coli include BL21(DE3), BL21(DE3)pLysS, BL21(DE3)pLysE,

DH1, DH41, DH5, DHSI, DHSIF', DHSIMCR, DH10B, DH10B/p3, DH11S, C600,

HB101, IM101, JM105, IM109, JM110, K38, RR1, Y1088, Y1089, CSH18, ER1451,

and ER1647 (see, for example, Brown (ed.), Molecular Biology Labfax (Academic

30 Press 1991)). Suitable strains of Bacillus subtilus include BR151, YB886, MI119,

MI120, and B170 (see, for example, Hardy, “Bacillus Cloning Methods,” in DNA
Cloning: A Practical Approach, Glover (ed.) (IRL Press 1985)).

When expressing a Zcytorl4 polypeptide in bacteria such as E. coli, the

polypeptide may be retained in the cytoplasm, typically as insoluble granules, or may be

35 directed to the periplasmic space by a bacterial secretion sequence. In the former case,

the cells are lysed, and the granules are recovered and denatured using, for example,

guanidine isothiocyanate or urea. The denatured polypeptide can then be refolded and
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As an alternative, polypeptides of the present invention can be

‘'synt hési zed by exclusive solid phase synthesis, partial solid phase

met hods, fragnment 30 condensation or classical solution_synthesis. These
syntheS|svﬂ%€Hﬁﬂ§ are wel | -known to those of skill in th%'épfoﬂggé, f or
exanple, Merrifield, J. Am Chem Soc. 85:2149 (1963), Stewart et al.,
"Solid Phase Peptide Synthesis" (2nd Egjtion), (Pierce Chemcal Co. 1984),
Bayer and Rapp, Chem Pept. Prot. 3:3 (1986), Atherton et al., Solid Phase
Peptide Synthesis: A Practical Approach (IRL Press 1989 Fi el ds and
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or amino rJtﬁﬁ' frRert ﬂn‘?zcz%@ &l PR %Q&%SQI\&QI al'{dalh, gbéx‘é@ égf‘k&bgn 50

enbodlnents nventi on e pol ypeptt conprirse
100, orlSnor W'&"drﬁ‘ﬁ@%l}@ }96Ddues 15 of these anino acid sequences. As an
illustration, the preSemniard mehods mﬂmtmdlhamgee(prqssib:ymm fhesbaceemal, iyedsfjg, or

consi sting ?t{sect?’and fanflns Nl Sfofa& e suBdl i followng amno acid
%aa S pLEH TR BT B 108

sequences: am no a res aC| d sequence of SEQ
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peptldes éﬁ Ion prlners
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r econbizant UniNersigPr&ss 1095)P Bstblighed fRiethods for isolating recombinant proteins from a

baculovirus system are described by Richardson {(ed.), Baculovirus Expression
Protocols (The Humana Press, Inc. 1995).

As an alternative, polypeptides of the present invention can be

synthesized by exclusive solid phase synthesis, partial solid phase methods, fragment

30 condensation or classical solution synthesis. These synthesis methods are well-known

to those of skill in the art (see, for example, Merrifield, J. Am. Chem. Soc. 85:2149

(1963), Stewart et al., “Solid Phase Peptide Synthesis” (2nd Edition), (Pierce Chemical

Co. 1984), Bayer and Rapp, Chem. Pept. Prot. 3:3 (1986), Atherton et al., Solid Phase

Peptide Synthesis: A Practical Approach (IRL Press 1989), Fields and Colowick,

35 “Solid-Phase Peptide Synthesis,” Methods in Enzymology Volume 289 (Academic Press

1997), and Lloyd-Williams et al., Chemical Approaches to the Synthesis of Peptides

and Proteins (CRC Press, Inc. 1997)). Variations in total chemical synthesis strategies,




i di otype variabl e donmains can be used as anal ogs (see, for exanple,

Monf a[)fll ni et al., Proc. Assoc. Am Physicians 108:420 (1996)). Since the
vari abl e domains of anti 30 idiotype Zcytorl 4 anti bodie 1,0 torl 4,
these dondAE¥HM provide Zcytorl4 binding activity. N&ﬁ@%ﬁ%r oduci ng
anti-idiotypic catalytic antibodies are known to those of skill in the art
(see, for exanple, Joron et al., Ann. NsY Acad. Sci. 672:216 (1992),

Flrl boul et et al., Appl. Biochem Biotechnol. 47:229 (1994) and Avall e et

a Ann. N YAcad. ,Sci. 864:118 ( . 35 Anot her roach to
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may be :IBOS' EésmwSﬁb%wfeﬁSEQIm NbQ0. nNﬁJ:]Si@Tabdemﬂétﬁ!b@ RECodafg suth peptiges (See,
e.g., Welc U. S. Patent

No. 5, 143, 8§Ef§ P‘ﬁm?ﬂ%i&ﬁ ‘{sﬁ@’?gse%orlg?edﬁ g?m ﬁeélfndnepq mér{%% rglfgyt orl 4 or

another protein produced by mammalian ceI s (e.g., tissue-type plasnm nogen
activator signal sequence, 25 as described, for exanple, in U S Patent
No. 5, 641, 655) |erama¢tm ochﬂpp%Eysm Rrotgingand Gonjugatesonbi nant

| DOSES 0 LoOR! echbil Bhos TR HANAA shlolY L Gkl Helng aREPREARION | 1
yeast ngl 'S seqllzl)ér?crgptlhgt is a m?:yalnon of the S&uasno aclicig sequenceq&fscq'o 23 hérrenen t ot eder | ved
general class of Zcytorl4 analogs is provided by anti-idiotype antibodies, and fragments
thereof, as described below. Moreover, recombinant antibodies comprising anti-
idiotype variable domains can be used as analogs (see, for example, Monfardini ef al.,
Proc. Assoc. Am. Physicians 108:420 (1996)). Since the variable domains of anti-
30 idiotype Zcytorl4 antibodies mimic Zcytorl4, these domains can provide Zcytorl4
binding activity. Methods of producing anti-idiotypic catalytic antibodies are known to
those of skill in the art (see, for example, Joron et al., Ann. N Y Acad. Sci. 672:216
(1992), Friboulet et al., Appl. Biochem. Biotechnol. 47:229 (1994), and Avalle et al.,
Ann. NY Acad. Sci. 864:118 (1998)).
35 Another approach to identifying Zcytorl4 analogs is provided by the use
" of combinatorial libraries. Methods for constructing and screening phage display and
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fromyeast mating phernone a-factor (encoded by the Mral gene), invertase
(encoded by the SUC2 gene), or acid phosphatase (encoded by the PHOb

gene). Se 0 exanpl e, Romanos et al., "Expression Genes in
Yeast , " i?‘bﬁ%iﬂ%oni ng 2. A Practical Approach, 2"d Edi?{:rg%&gﬁ%\?er and

Hai nes (eds.), pages 123-167 (Oxford University Press 1995). In bacterial
cells, it is often desirable to expressiga heterol ogous protein as a fusion
protein to decrease toxicity, increase stability, and to enhance recovery
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Zcytorl4 in recombinant mammalian hosts, a yeast signal sequence is preferred for
expression in yeast cells. Examples of suitable yeast signal sequences are those derived
from yeast mating phermone o.-factor (encoded by the MFal gene), invertase (encoded
by the SUC2 gene), or acid phosphatase (encoded by the PHOS gene). See, for
30 example, Romanos et al., “Expression of Cloned Genes in Yeast,” in DNA Cloning 2: A
Practical Approach, 2™ Edition, Glover and Hames (eds.), pages 123-167 (Oxford
University Press 1995).
In bacterial cells, it is often desirable to express a heterologous protein
as a fusion protein to decrease toxicity, increase stability, and to enhance recovery of
35 the expressed protein. For example, Zcytorl4 can be expressed as a fusion protein
comprising a glutathione S-transferase polypeptide. Glutathione S-transferease fusion
proteins are typically soluble, and easily purifiable from E. coli lysates on immobilized



art and di scl osed herein. The secretory signal sequence contained in the
fusion polypeptides of the present invention is preferably fused

am no-ternmnally to an additional peptide to direct th 1 | peptide
into the ?&Ql@t‘%?f‘y pat hway. Such 30 constructs have nurrgpr%f 0é{ésgp%acations
known in the art. For exanple, these novel secretory signal sequence
fusion constructs can direct the secreggon of an active conponent of a
normal Iy non-secreted protein, such as a receptor. Such fusions nay be

used in a transgenic ani Qr.in a cujtur recombi nant _host t.o. direct
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secretory signal sequence fusion constructs can direct the secretion of an active

component of a normally non-secreted protein, such as a receptor. Such fusions may be

used in a transgenic animal or in a cultured recombinant host to direct peptides through
the secretory pathway. With regard to the latter, exemplary polypeptides include
35 pharmaceutically active molecules such as Factor VIIa, proinsulin, insulin, follicle
stimulating hormone, tissue type plasminogen activator, tumor necrosis factor,
interleukins (e.g., interleukin-1 (IL-1), IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-

) “Fifir



and an Fc fragnent (e.g., a human Fc fragnent). |In another variation, a
"Zcytorl 4 fusion protein conprises an 1gG sequence, a Zcytorl4 noiety

coval ent | oined to the amnotermnal end of the 1gG nd a
e iAo ipesy

si gnal HO4%at is coval entl y joined to the ani noter he 30
Zcytorl 4 noi ety, wherein the IgG sequence consists of the foll ow ng
elenments in the followng order: a hiage region, a CH2 donain, and a CH3
domai n. Accordingly, the 19G sequence |acks a CH donain. The chtorl 4

ety di t , bedyh h
oo iyt o Wl B2 B ol s, g BRSBTS Bon? S Ang 05 i g
f usi on pr ot Bciess {agt gmam'@ecom hstimitlatingd factosd and rgranuldsytey mag®phaget | ons
has been de&%ﬁ Fuibtin EGFRQ&@%&&E:%S &g ,mﬁﬁe%ﬂ?—&:f'q} 'Y\QJ?W ZlémBln), thatsi on

t d, f
ol . acsed h”%wr*b‘f% Sipfied s, it sy roRpittiny il BueBboRO Ty cy o1 | 4
WO 01/ 0&304T§€Z¢j{ﬂ&l@/st&3®3y sigfal| sequende icontaintd ol g ﬁlaionmbpmkamf lthe
detected us ﬂ%&n@m@@ﬁ/ﬁdﬁ ciL ?reh%ﬁl B!j?n ﬂ}' Mnbﬂeﬁﬁﬁa{lﬁ% af b @difodA Pégﬁd@’ﬁi &bect he

P, 1S

Zcytorl 4 no IS use Jracr onp . such as
br ot el n A ofteafiditonal” aeRtids "Ggeé‘b"gtll?ﬂﬁ’(aﬁd FHEOR REPIGHRS (FOBIPESIE B a
solid supp@cytorlSeerietary sigasimequeencdxmn be eonstractediesing ftyndaghtecimiqueand

ant agoni sts that int eﬁﬁﬁﬁé?fforﬁl e[;\t:%agﬁ B’?’&elsﬁlgon %.gsogglzgﬁglﬁﬁtggﬁhéﬁdhmgnt oits

receptor. O her exanl)l es of an I'ypepti des
that d8npr iBungglobylip Qeaw&hﬂalcagst%ﬁww spically 28 §e fragment, whigh feotpins ¢
contains a Keaybothieé constint 3egidd ddradinglanidrpd hingStegionrouk bk e vafisbldtegioned t 0

target par tQUbalthasH Gahgl K SBIEH o O A0l Suath By Ty 10

The present i nven 'des a va
f usi ons. FoforBisiRg & human tmtelfferam |an<é>1El lwmaﬂﬁm{r@;lowm Ee rfﬁaage%t bT'?.Fl 6gi cal
function cagrimal Gﬂ\ﬂhﬁﬁﬂérfélﬁhmmdQNWN%ﬂfmdlhﬂtlﬁb’EcSﬁ'agmem\b@ﬂip@ﬂdw th the

functi qpal | e o f . ne
Focept 7 1 affi Holdy."Rh rSIBLEL pepuld ARG E AL EMind prb BT R TC,
cells to pr wucseqlwn%rwté@ylsamwyloemw ingdi gk wnm%ﬁmgende/h@eyh@rtm

pﬂ _ype|tot l ?eam el fsdq&eﬂie% GGSEG gccmm esc}rm;@ts QSEQFIDdN(FW)ﬂSIn thi‘s‘dlﬁﬁoﬂs an

a I ni a Qr ion an ar usi ons
can al Zo cgm em’ap Sfﬁ ? %’l’eéy Sk \}éaane f"@sw lcgﬁsf gla]ﬂfén ?@&B wgéjﬁ

donmi ns. Sedttlef 9? noe gRMPIFBeNt Tegtiyating actmtymmtdmgéy Tthe spreserb doyantipn 34: 1

( 199% zg rl?us b@{lerﬁpl%ﬁh zﬁyteﬁa fofoprofa et &Xnﬁmkdw%ytmmmm&ty ahd'@88maKi | | ed
in e I e e Sl.on

chem cally gon ?ﬁaﬁt{[ et 'ﬂ%’e zfg{rgrr%rggof?@lglzyﬁﬂoé 4{18}01 }ﬁéﬁ 3%{&%%?%&5 gdng bot h
conponent s émnmﬂe of (thyj Bcnf:pgxg@rmvma ajpaptidedinken |§é¢h a%a@pm@efqoamﬁmanf the

gener at ed USﬂnﬁ@ kdi@\wqﬂes@awaf SEESIRND: exp’mc%zeﬁom mbia@ a@tb@dsz&;mu bed

herei n. Gener Qr,, en tic an hem cal . cl eava f usi on
ot el ns o Slofbsull et 3B RngGREY ¥BE LXaplie TS SlpirGias R Bse Dlreepii ",
16- 25 of chtor14 that contains the extracellular domain (e.g., a soluble Zcytorl4 receptor)

and an Fc fragment (e.g., a human Fc fragment).

In another variation, a Zcytorl4 fusion protein comprises an IgG
sequence, a Zcytorl4 moiety covalently joined to the aminoterminal end of the IgG
sequence, and a signal peptide that is covalently joined to the aminoterminal of the

30 Zcytor14 moiety, wherein the IgG sequence consists of the following elements in the
following order: a hinge region, a CH, domain, and a CH; domain. Accordingly, the
IgG sequence lacks a CH, domain. The Zcytorl4 moiety displays a Zcytor14 activity,
as described herein, such as the ability to bind with a Zcytorl4 ligand. This general
approach to producing fusion proteins that comprise both antibody and nonantibody
35 portions has been described by LaRochelle et al., EP 742830 (WO 95/21258).

Fusion proteins comprising a Zcytorl4 moiety and an Fc moiety can be

used, for example, as an in vitro assay tool. For example, the presence of a Zcytorl4
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25 25.
Zcytor14 polypeptides can be used to identify and to isolate Zcytorl4
ligands. Zcytor14 extracellular domain (e.g., amino acid residues 1 to 452, or 21 to 452
of SEQ ID NO:2) and other forms of a soluble Zcytor14 receptor, are particularly useful
for these methods. For example, proteins and peptides of the present invention can be
30 immobilized on a column and used to bind ligands from a biological sample that is run
over the column (Hermanson et al. (eds.), Immobilized Affinity Ligand Techniques,
pages 195-202 (Academic Press 1992)).
The activity of a Zcytorl4 polypeptide can be observed by a silicon-
based biosensor microphysiometer, which measures the extracellular acidification rate
35 or proton excretion associated with receptor binding and subsequent physiologic
cellular responses. An exemplary device is the CYTOSENSOR Microphysiometer
manufactured by Molecular Devices, Sunnyvale, CA, A variety of cellular responses,
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25 receptor ch1p of a commercially available biosensor instrument (BIACORE, Biacore
AB; Uppsala, Sweden). The use of this instrument is disclosed, for example, by
Karlsson, Immunol. Methods 145:229 (1991), and Cunningham and Wells, J. Mol. Biol.
234:554 (1993).

In brief, a Zcytor14 polypeptide or fusion protein is covalently attached,

30 using amine or sulfhydryl chemistry, to dextran fibers that are attached to gold film

ace ofa

within a flow cell. A test sample is then passed through the cell. If a ligand is present
in the sample, it will bind to the immobilized polypeptide or fusion protein, causing a
change in the refractive index of the medium, which is detected as a change in surface
plasmon resonance of the gold film. This system allows the determination of on- and
35  off-rates, from which binding affinity can be calculated, and assessment of
stoichiometry of binding. This system can also be used to examine antibody-antigen
interactions, and the interactions of other complement/anti-complement pairs.
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col ety a BB e B Bl RO TRICICRO At st G2 2
PEGy| at ed vPEGan pety(N-vingki myrrogﬂqmle n é’ﬁsa/hpl mopgmethoxynn&EQ, ng Eﬁnkage i s
an am de. Tyrlabféﬂélhéhydé Ws-ﬁe&mnhuylgcarb%ﬁat& PHEG} prépylend @lyabl hondspolydils, BONO-
di-, or tri (Hy&Xpyellene oxf’ae}eﬁ'xofégh SRdE coppocfyrge%' Vgoi)t&xyethylated polyols (e.g.,
25 glycerol), polyvinyl alcohol, dextran, cellulose, or other carbohydrate-based polymers.
Suitable PEG may have a molecular weight from about 600 to about 60,000, including,
for example, 5,000, 12,000, 20,000 and 25,000. A Zcytorl4 conjugate can also
comprise a mixture of such water-soluble polymers.
One example of a Zcytorl4 conjugate comprises a Zcytorl4 moiety and
30 a polyalkyl oxide moiety attached to the N-terminus of the Zcytorl4 moiety. PEG is
one suitable polyalkyl oxide. As an illustration, Zcytorl4 can be modified with PEG, a
process known as “PEGylation.” PEGylation of Zcytor14 can be carried out by any of
the PEGylation reactions known in the art (see, for example, EP 0 154 316, Delgado ez
al., Critical Reviews in Therapeutic Drug Carrier Systems 9:249 (1992), Duncan and
35 Spreafico, Clin. Pharmacokinet. 27:290 (1994), and Francis et al.,, Int J Hematol 68:1
(1998)). For example, PEGylation can be performed by an acylation reaction or by an
alkylation reaction with a reactive polyethylene glycol molecule. In an alternative
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20 hi gher degrees of PEGyl ation may be forned dependi ng upon the reaction
“conditions. PEGyl ated species can be separated from unconjugated Zcytorl 4
pol ypeptides using standard purification nethods, such as di | s,
ul trafil tWa419#% i on exchange chromatography, affinity Pﬁ#‘b?‘?@/t‘%’é? aphy, and
the Iike. PEGylation by al kylation generally involves reacting a term nal
al dehyde 25 derivative of PEGwth Zcgporl4 in the presence of a reducing
agent. PEG groups are preferably attached to the pol ypeptide via a - CH2- NH
group. Derivatization yja reductive alkylatiqgn o pr.odu ponoPEGY! at ed
pr oduct tak@é’“?i‘ﬁ@a#ﬁy‘a‘ljy ServgRtes #¢ ?%T"éﬁtyqy °“$%§B‘?i£f‘¥%’e‘£§ Eg"r i &?‘&Et types
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’ h i N s of 'th

pKa differences between the c-amgo_(g{joup e Igsj ne resi.dues and the
a-amino group of the REGY&teR DY apyation, bypigally Heayrest wpclingpgn AGHYE S8l ecti ve
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i nitial pr oeré’é‘éc of reductive alkylation. Preferred reducing agents include
sodi um bor ohydri de, sBuiprdusy of FBivbtipd tiydasylation e tyipicalyriarpel FEGylaed
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attachment 3éytefié wilibert kadt 957empnd-ydieroritoipegylated altheugh-somerspenies with
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pol yner: Zcytorl 4 need%l]at’n?é bﬁ&"&ﬂ‘iﬁﬁgﬁfg’éﬁ §%V°§?fﬁgéeatcg%? '%W“alrﬂ d&r e

avai | aBfe. derivative of PEG with Zcytorl4 in the presence of a reducing agent. PEG groups are

S P

preferably attached to the polypeptide via a -CH>-NH group.

Derivatization via reductive alkylation to produce a monoPEGylated
product takes advantage of the differential reactivity of different types of primary amino
groups available for derivatization. Typically, the reaction is performed at a pH that

30 allows one to take advantage of the pKa differences between the e-amino groups of the
lysine residues and the a-amino group of the N-terminal residue of the protein. By such
selective derivatization, attachment of a water-soluble polymer that contains a reactive
group such as an aldehyde, to a protein is controlled. The conjugation with the polymer
occurs predominantly at the N-terminus of the protein without significant modification

35 of other reactive groups such as the lysine side chain amino groups. The present
invention provides a substantially homogenous preparation of Zcytorl4 monopolymer
conjugates.



Typically, the pHw Il fall wthin the range of 3 - 9, or 3 - 6. 20 Another
factor to consider is the nolecul ar weight of the water-soluble polyner.
General ly, the higher the nol ecul ar weight of the polyner, the fewer nunber
of pol yneMWHPVMEY| es which may be attached to the pr oteig{:.T"II—%megﬁﬁyl ation
reactions, the typical nolecular weight is about 2 kDa to about 100 kDa,
about 5 kDa to about 50 kDa, or about 532 kDa to about 25 kDa. The nol ar
rati o of water-soluble polyner to 25 Zcytor14 will generally be in the

range of 1:1 to 100: | . ' < ol ymer
to Zcytorl1l4 wll be i‘:“"fg%{@"%@%‘?gﬁgg&"@%‘f’%@gﬂm&n &ﬁfs?gbﬁig&@ 1I‘oory
monoPEGy| at pomonapelyares Zeytaxlf sanjugate molesila Sam eOTBRIHE (hftteps of Jahieadtingd a

pol ypept i dezanisk14 polypéptide withlaGedetive/ PEG ufitéreéduesvealieylitionwondidodstae apil . See,

for exanple, . Siew.cz, e 30..al .. . t . 61, nwal d
et al., U S?“’ég{eg?@erl\’ﬂit. Se??%‘é"g‘?{°‘§§%ﬁ“°ﬁ#‘é@8§%“‘§? ggi“.g,at éefaﬁgnﬁgﬂnﬁ%o . Ther.
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propyl ene gh?‘ﬂeg{d»lanﬁﬁgﬁ&% trirﬁ&ﬁﬁifﬁin@hbran&%d‘?&idine bozdd. t he |ike. WO
01/ 04304 PCT/ USO0/ 18383 g{% 8@3 | ation of %tﬁor 4 Po(liﬁég,%pt ées e
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i nfecti ous gfh‘]"’rﬁgt §§%‘h¥eé‘°té9§'éi‘?f‘éi.t‘°. _“‘“B@Y %’gﬁg’%ﬂ’@éz%%ﬁ‘éwgceﬁg’&%eﬁf’ “venti on
may al so belysine iamiredgrbupsang Hiser craminet groupl atyhephitemimsaflbe phtalotatfests theeat er
than 9959% Riodr pbifmiePid biintb e AL 1R i8nerd), i el JH RdoWeY ¥ REgYr eiss o

P ially fr ge 0 er

subst an f other, pol, tides, particularly other pol ypeptides
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met hods canmniege pelythet ds nedikeditn gohiepeoptimalneonditiosisy t i rthe} ppluisi highet, tireom
natural soupges ( U6 B LhdbRibe bR baid avalianeor | 4

pol ypepti deé?lﬁﬁ@&ﬁﬁﬁﬁgcﬁor 4 ‘#§I ; eg{,i ges Ng%é&fpf usi o‘Fl Zcytorl 4
pol ypept i dedYRiEAYs the @Frwill fall withimiheange st 86 18 In general, 15 ammonium
sul f at eopr eci pi t at i onAmotberdaditat torconsidentis the anadsaulas sreight ofrthg watercpolbler or

fractionati . SOURERS; thERSAB BE noRihlef WEiBAY SThe By févidtlnugBer
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dextrans, agrrtggieal neoddcular e®izht is about 2 kDa to about 100 kDa, about 5 kDa to about 50
kDa, or about 12 kDa to about 25 kDa. The molar ratio of water-soluble polymer to
25 Zcytor14 will generally be in the range of 1:1 to 100:1. Typically, the molar ratio of
water-soluble polymer to Zcytorl4 will be 1:1 to 20:1 for polyPEGylation, and 1:1 to
5:1 for monoPEGylation.
General methods for producing conjugates comprising a polypeptide and
water-soluble polymer moieties are known in the art. See, for example, Karasiewicz et
30 al., U.S. Patent No. 5,382,657, Greenwald et al., U.S. Patent No. 5,738, 846, Nieforth
et al., Clin. Pharmacol. Ther. 59:636 (1996), Monkarsh et al., Anal. Biochem. 247.434
(1997)).
The present invention contemplates compositions comprising a peptide
or polypeptide described herein. Such compositions can further comprise a carrier.
35 The carrier can be a conventional organic or inorganic carrier. Examples of carriers
include water, buffer solution, alcohol, propylene glycol, macrogol, sesame oil, corn oil,
and the like.
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pol yacryl am de, specialty silicas, and the |like. PEI, DEAE, QAE and Q
derivatives are 20 preferred. Exenplary chromatographic nedia include those

medi a derivatized with phenyl, butyl, or octyl groups,
Pheny! - SepRY8EF (Pharmaci a), Toyopear! butyl 650 (Toistoi! qgga/%s,sss

Mont gonmeryvill e, PA), Cctyl-Sepharose (Pharmacia) and the |I|ike; or

pol yacrylic resins, such as Anmberchrom 6 71 (Toso Haas) and the |iKke.
Sui tabl e solid supports include glass beads, silica-based resins,
cellulosic resins, 25 agarose beads, cross-|inked agarose beads,

pol ystyrene beads, cross-linked polyacrylamde resins and the |ike that

are insol ubl g under Lk ' | they are to be used. These
supports may be ﬁ%ﬂ@’%’m&}r@%’*’e@‘gﬁ%ps that allow attachnment of
proteins by amino grodhs,polypeftizey lof gheo present Sorventignicgs bgrpudfied tytideast |
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Princi pl'ts &Mthods” (Pharmaci a LKB Bi ot echnol ogy 1988), and Doonan,
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25 agarose beads, cross-linked agarose beads, polystyrene beads, cross-linked
polyacrylamide resins and the like that are insoluble under the conditions in which they

are to be used. These supports may be modified with reactive groups that allow
attachment of proteins by amino groups, carboxyl groups, sulfhydryl groups, hydroxyl

groups and/or carbohydrate moieties.

30 Examples of coupling chemistries include cyanogen bromide activation,

N-hydroxysuccinimide activation, epoxide activation, sulfhydryl activation, hydrazide
activation, and carboxyl and amino derivatives for carbodiimide coupling chemistries.
These and other solid media are well known and widely used in the art, and are
available from commercial suppliers. Selection of a particular method for polypeptide
35 isolation and purification is a matter of routine design and is determined in part by the
properties of the chosen support. See, for example, Affinity Chromatography:



Zcytorl 4 polypeptides or fragnments thereof may al so be prepared 20 through
chem cal synthesis, as described above. Zcytorl 4 pol ypepti des nmay be -
nononer s WO%”' nmers; glycosylated or non-glycosylated; PEGylated or non-
PEGYI at ed 4y or may not include an initial nethi oRICRAISAMISA® aci d
residue. 9. Production of Antibodies to Zcytorl4 Proteins 25 Antibodies to
Zcytorl 4 can be obtained, for exanple, sgsing the product of a Zcytorl4
expression vector or Zcytorl4 isolated froma natural source as an

antigen S rl4at|b nd sp cifjcally"
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9. Production of Antibodies to Zcytor14 Proteins

25 Antibodies to Zcytor14 can be obtained, for example, using the product
of a Zcytorl4 expression vector or Zcytorl4 isolated from a natural source as an
antigen. Particularly useful anti-Zcytor14 antibodies “bind specifically” with Zcytorl4.
Antibodies are considered to be specifically binding if the antibodies exhibit at least
one of the following two properties: (1) antibodies bind to Zcytor14 with a threshold

30 level of binding activity, and (2) antibodies do not significantly cross-react with
polypeptides related to Zcytorl4. :

With regard to the first characteristic, antibodies specifically bind if they
bind to a Zcytor14 polypeptide, peptide or epitope with a binding affinity (Kg) of 10°M"
! or greater, preferably 10’ M! or greater, more preferably 10 M or greater, and most

35 preferably 10° M! or greater. The binding affinity of an antibody can be readily

determined by one of ordinary skill in the art, for example, by Scatchard analysis




am no aci d sequences containing proline residues may be al so be desirable
for antibody production. As an illustration, potential antigenic sites in
Zcytorl 4 were fdentified 20 using the Jameson-W|f nethod, Janeson and
Vol f, cABIYRIYOEY  (1988), as inplenented by the PROTEAGTHIBYMEI (version
3. 14) of LASERGENE (DNASTAR; Madison, W). Default paraneters were used in
this analysis. The Janeson-Wlf nethod pgedicts potential antigenic

determ nants by conbining six major subroutines for protein structural

redi ction. the roc t'l
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d d k d t
s appl eq Hobile sutRidhif S Fhneontudlbnrd 16 8 R RGO MRt lanytliE ' 0
addi ng 20, 4udr OQBIIICJPS@E% while hydrophebis residues mee prefesahly aveidedd.c ddereovess

addi tional faneifo acid e¢qyigndde tontdifing bfolint RQidieOiay by aRb bé HésirabIe foramtiBody
relative to ﬂg&u%L&? regions. This calculation was not applied, however,
hat

to any mmj or pea resjides in a helical region, since hellcal regi ons
tend to be | ess flexifiSean illpeiratipn, patentigf antigenic-siteh il Feyterl4 merecentifiedhat t he

fol | owimy anishg e Ihmel&l-mﬁlﬁﬁﬂﬁ)ﬂ Fim&oR ddd WRIE ewBich BIIY] ¢pssyi 4abl e

t to,33
ae aooa1 b pleERiea Y APPRETERN Fogrhid Giefsibp §q§igfe‘€~\§'ﬁl?¢§§*ﬁ?@“%\e%%@“
ani no aci ds Madison, Wik Pefawtp?g@mtersp@msaélmﬂqs anglybino acids 109 to 119
("antigenic peptide 5'he Jaﬁasaﬁxwafdﬁth% ptréalclsl &nmtahﬁg%ﬂic%e&%ﬂid ).

om0, 30 S Sl SBLRRD b R Wb, B b
am no a%i ds Vg'qustrgetm I-(opg.qt ¢lg &rva Nat’l Acad Sci. USA 78: 3824 (1981) was first used
to identify amino acid sequences representing areas of greatest local hydrophilicity
(parameter: seven residues averaged). In the second step, Emini's method, Emini ef al.,
J. Virology 55:836 (1985), was used to calculate surface probabilities (parameter:
surface decision threshold (0.6) = 1). Third, the Karplus-Schultz method, Karplus and
30 Schultz, Naturwissenschaften 72:212 (1985), was used to predict backbone chain
flexibility (parameter: flexibility threshold (0.2) = 1). In the fourth and fifth steps of the
analysis, secondary structure predictions were applied to the data using the methods of
Chou-Fasman, Chou, “Prediction of Protein Structural Classes from Amino Acid
- Composition,” in Prediction of Protein Structure and the Principles of Protein
35 Conformation, Fasman (ed.), pages 549-586 (Plenum Press 1990), and Garnier-Robson,
Garnier et al., J. Mol. Biol. 120:97 (1978) (Chou-Fasman parameters: conformation
table = 64 proteins; o region threshold = 103; B region threshold = 105; Garnier-




peptide 10"), amno acids 264 to 270 ("antigenic peptide 11-"), am no acids
274 to 281 ("antigenic peptide 12"), amno acids 317 to 324 ("antigenic
peptide 13 anmno acids 357 to 363 ("antigenic peptide 14 am no acids
384 to 39?'(% 04#% geni c peptide 15"), amino acids 398 td’qﬁo%/i'sé?i’tlgem c
peptide 16"), amno acids 405 to 411 ("antigenic 20 peptide 17"), am no
acids 423 to 429 ("antigenic peptide 184), and am no acids 434 to 439
("antigenic peptide 19"). The present invention contenpl ates the use of any
one of antjgeni c tldes 19 to ner nt i bodi es o rl4. The
present inv SP’E)H ‘§’(§ G&H%Eﬂ%f*&‘f’%gmﬁ @t?‘ﬂg‘f ﬁﬁ‘r“?g‘f 'i‘i’th‘E'éfst one
of anti geni parpegens ded; hidropatHy@sol veot gwbssrbdity Savtarh wree@mmadao asterminet
Zcytorl 4 pr y S an be
%&&c&%ourr Qale, 9 héted Zs5thh %ltgg T;EJ Sklﬁlﬁélw q tpﬁaﬁp%e bl %?a%ﬁ §

prepared usl ng. net hods_wel novyn for
exanpl e, G iWBFtios way app mcbf%amnpswwn Ph| Y F*bh%ﬂa cAstmajey sprface peaks by
| Munochem iingP200 40,60, dr ¥bNsEthe resfeclive pedkesalit-to actbume for dadmmlJf%Z) and

1L ams ol e BRSO Indtln OF ShlbeRE AL Rl Fin iRl rell ) 25T

vectors and® ant
Clonj ng 2: ¢akGylatien mnw%howezmarwmpbwak@%%mw aghelicglgegion, page
15 (Q(ford gﬂme\]ﬁnémfeg,dﬂgwaatdwﬁgsﬂeﬂwe I mmunogenicity of a Zcytorl4

pol ypept! de can be | 450 S8R dNGRUMICHERP Ind e SHlINRRLapiRYaaRS ol um

(al um num hydr oxi de ["ét'e or 1 nconple
Pol ypepR i dessqueness Smmm%%mldqmwﬁ‘r siitablg @ntigraic pepfides: p'@m,ﬁp?é'fﬂﬁlzées such

asI fusi ?ng l@f332(eéﬂt@5ﬂié p@[Snd% wpra&m@d\a&mlemuwm Aici wmi)ogultb 81
polypepti enor wy P | de,.| nogen
ay be’a. 1 Faiaghil Brpig ol i gt 9510168 Childdnic Papdt Y BREg e 85 0O
portion is tonhdBt(Eamtigenie peptida ). panine wdm%moém/ﬁammwmnwhwompl%%
§8 ﬁd?/anlt ag&mssr/ﬁ tbqssqv.hnagedld etw) melm (eaf tigbié pé;tma?h as
eyho i enn bovi ne or.tetanus
Foxor i tor & Juamiy Ja08 271 0 2341 lg A poP et st i A 2N (B0
rai sed in apeptidg $0”3.cAmineacido?6dcte 2 eé‘mngwptxdmlweawm acids 274 '@@81r abbits,
gui ne? pi 98(“a:qiglaﬁ1§ pf)ﬂfdg&hﬁﬁﬂfmr@fhcmltill? tcﬁ?}ﬁcﬁ‘iﬂfg&ﬁc @BptidéQQIY), Qﬁlarfohﬁuﬁr eselnt :
i nvention e.decive a_su ant i ho nera
t echni quesnﬁr @?él%ﬁg‘?ﬂ’ gg I%Q; ?mmgr?ﬁ' ?Egd'é éu%?%&f%emc p%gm*é SGF
ant i bodi es 4minpapidoA%8 maﬂrllb(aalﬂttaﬁm pep@ﬁe k@(é\rﬁﬁn@ agigs 491 Hbﬁﬂe@‘gﬁ@mal
: n% er ngg I ONgdp n&@ﬁﬂygafghkbhdxaﬂzm 4&9(“a\9@g&1d ﬁel:ﬁ@@lS'@MdldﬁnhtlﬁWSﬂttoa![ 4
n : « 0 yt or
ant i bod| es ‘g%n( %‘é‘ga'%gefp;‘gl%zg)) Eé%géfé I{rﬁl‘{(’g)l'lict* onaﬁkmrﬁrfa?c%q%e o %%%ngc%l?f i C
ant i gens neantigenio peptidaed |9 te gpresaic Rpfihedies to Zeyiodd. STe| presemi Wventien gr t
Esge )fo E:u eaiﬁma;ht %m %&@A@Ip@ryp@;tndaé eomﬂlﬁidgraﬂc\azﬁQnélaﬁanﬁé&ﬁébepnd@i (03N eE Jalh
eds rrent Pro noj o ohn
Wley & Sons 1991) '%%Fjlsﬁ m}% %ﬁm%ﬁ iéytop%ggrgw % gfﬁ?%ﬁocl onal
ant i boeh es lieatagénonsnatwbwms caix pe esm@d jusing meglsids WellrlfPODNAO@QSmeg 2:
Expressi on sgybinti® art. 286k, for example, Green et al., “Production of Polyclonal Antisera,” in
Immunochemical Protocols (Manson, ed.), pages 1-5 (Humana Press 1992), and

Williams ez al., “Expression of foreign proteins in E. coli using plasmid vectors and

purification of specific polyclonal antibodies,” in DNA Cloning 2: Expression Systems,
30 2nd Edition, Glover et al. (eds.), page 15 (Oxford University Press 1995). The
immunogenicity of a Zcytorl4 polypeptide can be increased through the use of an
adjuvant, such as alum (aluminum hydroxide) or Freund's complete or incomplete
adjuvant. Polypeptides useful for immunization also include fusion polypeptides, such
as fusions of Zcytor14 or a portion thereof with an immunoglobulin polypeptide or with
35 maltose binding protein. The polypeptide immunogen may be a full-length molecule or
a portion thereof. If the polypeptide portion is “hapten-like,” such portion may be
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Edition, Gover et al. (eds.), page 93 (Oxford University Press 1995)).
‘Briefly, nonoclonal antibodies can be obtained by injecting mce with a
conp05|t|on [of0) i sing a Zcytorl 4 gene product, verifying_ the presence of
anti body W# n@?lon by renoving a serum sanpl e, rennvin%cyﬂﬂmgﬁﬁéen to
obtain B-Iynmphocytes, 20 fusing the B-lynphocytes with myeloma cells to
produce hybridomas, cloning the hybrid&gnas, selecting positive clones that
produce antibodies to the antigen, culturing the clones that produce
antibodies t t he anti.gen. and isolatin Nt i bri doma
Ul tures. 1 pvaaiAgecRay R of B0, SmediombleFuBn oAt (i 5 BIbNE Timnt | on
may be 25 uenoqyemin (KGH, é»omgmmmlhuw:nfﬁSA)antttfptmyoxow)rfmnmmnom;al

anti bodi es are obt ai Ngghoulh PBlykloRMSAEBodesTarE Qypifaly ARYS iPEfthaRN@LREEr €d to
produce spec¢ific humn an nse to, anti enlﬁﬁchal | enge. In

in o
Dhi's techni GOEeS: GPEIRES © E‘E‘héatﬁrdﬂ’éﬁ’ Rebily BuAER Piegy0A LSRR GRUB, o
i ntrodused Zogtorldtantibody off thei presede invemtibnf maynabsobbey derived sfram acaibhuinames t hat
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| oci. The 30 transgeni"c mce can s n ant]b S ecific for
human ant | g8tdul aipodige in habpons,map bey tunds Frpexsgnie By e“be"g et al.

ant i body- seditehativgalpabent publizgation\kd. (WO 1¥11465,alatl én Dosnganhds e na Ut Cbmﬁres from
transgenic %§e0 9godescrlbed for exanple, by Green et al., Nature Genet.
7:13 (1994) on er et al,,- Nature 368:856 (1994), and Taylor et al.

Int. [rmfun. 6:579 (198Ugmatiyslyympancrienal| antirdayissit ea wwsu@nulaeomeaﬂedand

pur ihf ied fr m&u b:;dndaam aftilddiss €S speyifiec amgdnehmy&fwﬂedegtm&uhods R@6wn ] ]
t echni ques. I ni n Yy Wit
brotei a9 o B F R B0l SRabie, Kifier 81 b "Nakr 5OAER OG5

PCTI USOOY 18§§9gar15«3 ai. dedsox EuerensProiecelsin lvgmqu ¥ ¥@le1 ages 24 B (Jolw| i gan
a]E pages 2I W\t/)ﬂely?& Bods’1 BNY[“CRRGMS], Z’a&aléy e dl, SPrloEadtiléﬁ%fgionlaélonal a:RVwol ui‘esgat i on
(0] ogoum eCUulLal; | 0l.0 (0]

pages 18 Joae droibd, Axbressed o 1y (B S i Niaipk 8 mble i SpptB 208"y e
desirabl e t@dpmepﬁloeerrqt alg(ﬁé‘ﬁt)@aé‘t 9%1(QXf°fd5Jthﬁﬁlbfrﬂ’rﬂssalﬁ95JBodl es. Such

a][ltlt ﬁody Irggmentz ;:algnd fﬂhﬁ)@d:laﬂllantiﬁbﬁle@&ﬁﬁ &talhydbpi@écqﬁgﬁﬁwwmwol ysis
(0] e antl no Nntl1 DO ra al.ne apaln

ol et on o Aot e L I s prBud, VARG 4B piREEREE Of RO 0
anti body fr avuetion hyanmbeng» pSeumaMple, remoyingtthe spitendo ahteindd-lypphiopidel.es wi t h
pepsi n 4o iR B-1 Hoeﬁgmm A9e16ing Cbefté 3 pradducd mysnadxﬂ@rramhm &ﬂe be

s
monoval ent AV SR SUeEny ey at BbaBGC b Beflo B Shugbns 8B o oo

nonoval ent
usi ng a bl odhd ¢igﬂeg rtlmyprordmze atiidodies forthel mtigeg.rwpsolatmgathe petihedies froonthe | eavage
of disul fi deybdidisdafuredds an alternative, an enzymat Ic cleavage using

pepsin brodueet T oA b, ARG SN BT B R, BE R N,
25 derived from a human monoclonal antibody. Human monoclonal antibodies are obtained
from transgenic mice that have been engineered to produce specific human antibodies in
response to antigenic challenge. In this technique, elements of the human heavy and light
chain locus are introduced into strains of mice derived from embryonic stem cell lines that
contain targeted disruptions of the endogenous heavy chain and light chain loci. The

30 transgenic mice can synthesize human antibodies specific for human antigens, and the
mice can be used to produce human antibody-secreting hybridomas. Methods for
obtaining human antibodies from transgenic mice are described, for example, by Green et
al., Nature Genet. 7:13 (1994), Lonberg et al., Nature 368:856 (1994), and Taylor et al.,
Int. Immun. 6:579 (1994).

35 Monoclonal antibodies can be isolated and purified from hybridoma
cultures by a variety of well-established techniques. Such isolation techniques include
affinity chromatography with Protein-A Sepharose, size-exclusion chromatography, and



15 4,331,647, N sonoff et al., Arch Biochem Biophys. 89:230 (1960),

Porter, Biochem J. 73:119 (1959), Edelman et al., in Methods in

Enzym)l ogy Vol. 1, page 422 (Acadenmic Press 1967), and b i gan at pages
2.8.1-2. W42 10.-2.10. 4. Cther methods of cleavind mﬁo?{bﬁ?es such
as separation of heavy chains to form nonoval ent |ight-heavy chain
fragnments, further cleavage of fragnengg, or other” 20 enzymatic, chem cal
or genetic techniques nay al so be used, so long as the fragnents bind to

the antigen that is r ni ze t ti bod

fragnent s c't?ﬂﬁ?‘?t?@g%\ﬁ f?éfaBEY 2‘7\% Cotr \?ﬁa'ga% @ﬂ nRages $ﬂ| ﬁfz’rs@oﬂdat i on
can be noncpages 2811;2.9.3; B@sasret bbdPosifi¢ation of bnmanogloblnim@ (IsG)" in MerhetsSci .

USA 69: 2659;,(s} @Z&a é}bfo?j? VRl 'meﬁagss 79bﬁ)4\/(?f1é ﬁhhﬁn&ﬁ%&snﬁlccmz e linked by an

25 internol ecu i sul

bond or craqss ed b che
gl ut ar al dehyde (see, W@F“‘ﬁ%‘é‘i‘rﬁ?eé' it %%ud ']?li??o Ré*? ?LQ“%’B?
(1992))s ThchForM raagbezitdss Sash emtihody Seaghidntanchn\Vbe @bamed fcwmmmpm; by
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(scFv) are construct structOr ene co
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coli. hesi ze"a sin poy sghaln with

a |inkd® pinliraducing agenhde Prasues,d-Sy Erbnamanevalgait nFsor H$ scFvs
are descri bgeavaedreactéonodanl e, pebfprnWil disirpna btocbxlng groupt fop de: sulﬂlﬁrymgmmpsn to

Met hods in 5 I e
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Bi ol Technol deavagel using pepsiyp produces dwemeneyal e'%‘ UKAbafragmenis andram¥e dregmgnt

PCT/ USO0/ 18883tly.6Ghése mbthdds! 416 desetibed) forcexamplé, bGdMenbérgAlISe gatbyt Naposi ng

ety ?Eﬂéﬁg@ﬁ‘”h@e"" YRR Bl %W%%P"@&hef%‘é? %2%33%
of i mobi | i zfeul%ﬂ%%)bgd@@arzew@ i Me&pét & Enzymologe Kok depage &2hGAcademaisdi ng
pol ypept i deprekwngony aidbyeObligah aZgages2.8.4- 201 aei. 16i2. 10i40di ng 5 dor’ral ns can be

obtained by screeni n%?té@rﬂﬂ&ﬁ%}d@%%lhﬂﬁné%BB%Eseﬁuéﬁ'égégﬂ}’a% n 8FhdAPRBRiins( PhaGE

di spl ay) or on bacte guences encodi ng t he
pol ypept i dets fermmepovalans lighstheavy cﬁa‘ﬁﬁﬁ?ﬁ@f?“t&fmm§ eavage QI Hagmagfs, $Tandom
mut agengsi Senz?ﬂdud @H@iﬁi&hlm@ﬁﬂéﬁclt&mhiqd& myy hlse be nsed] be bong ras rieafitagnentsi de

di splay |ibs.a i des, which interact with
a known tar \/\5?1‘ a%rkg Mﬂ%&‘é& ;“9% Stﬁ\%gngd)gn ol y%)eptl such_ as a Ilgand
or receptor, a bi ol odioE gxample, ﬁ{aﬂ@F‘FtECWFSSﬁBP%s@EI‘P@“ rVu g4, fhaing,

i norgani ¢ sTHis hstbeigtion cka®e Moficovaleitpds deserited by Isbad esdly, Perd Ngr'isAwal. Scandom

oo 5. 223, B9 ST 4R 1D o) Rubigallin, ok \arble Sffiotin ot il e‘fﬁe*r’* I
U. S. P&fent mmgmogculg;;ilmgﬂde bond or cross-linked by chemicals such'as glutaraldehyde (see,
for example, Sandhu, Crit. Rev. Biotech. 12:437 (1992)).
The Fv fragments may comprise Vy and V chains, which are connected
by a peptide linker. These single-chain antigen binding proteins (scFv) are prepared by
constructing a structural gene comprising DNA sequences encoding the Vy and V.
30 domains which are connected by an oligonucleotide. The structural gene is inserted
into an expression vector, which is subsequently introduced into a host cell, such as E.
coli. The recombinant host cells synthesize a single polypeptide chain with a linker
peptide bridging the two V domains. Methods for producing scFvs are described, for
example, by Whitlow et al., Methods: A Companion to Methods in Enzymology 2:97
35 (1991) (also see, Bird et al., Science 242:423 (1988), Ladner et al., U.S. Patent No.
4,946,778, Pack et al., Bio/Technology 11:1271 (1993), and Sandhu, supra).
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Ladner et al., U S Patent No. 5,571,698, and Kay et al., Phage D splay of
"Peptides and 15 Proteins (Academ c Press, Inc. 1996)) and random pepti de
display libraries and kits for screening such libraries are avail able
commer ci aMGOVR¥M | nst ance from CLONTECH Laboratories, FTht/USQOBES3 Al t o,
CA), Invitrogen Inc. (San D ego, CA), New Engl and Blolabs, Inc. (Beverly,
MA), and Pharnmaci a LKB Bi ot echnol ogy I gg. (Piscataway, NJ). Random peptide
display libraries can be screened using the Zcytorl4 sequences 20
di scl osed herein to |dent|fy yotei whi ch bi nd forld. Another form
B b eyt

of an antibody fragmeht 1 iUt Gt Pryobtained, g lymphocytes to

conpl enent aZeytyrid globypaptideny vieg) emd §dEdting WhBodye displdp dibfaries rin nghlage or

recogni tiong btthﬁi G t he CDR
of an anti bo ?&t @Hn&gn&Suc l&ﬁgurslée)as{har e 1;%8%# ggeg(??;ﬁ %ﬁgﬁpﬁfulﬁgﬁy usi ng
the pol ymer E%Ré‘ Eha@?f‘eﬁ é&‘i?@f"@r?"ﬂ?e?‘éﬂeé %HY’H&QWEQ‘%[ I?éWQﬁlP&BfPéPtF‘EgtFB‘ﬁ% rom RNA
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lli)/gge 1|66 (Caﬁ’df)fdnd@ﬁ ﬂd[yn‘dﬁé&idbysyﬂh@ﬁﬁ 1@&5)randaﬁﬁ gel dﬁbla llibrariesRaebe ¢ 30
ni pu ation

bodi
Principl es u%\ﬁ 0,38'5% %’gt% %@ﬁgs, vﬁf‘ egfclt g"llth alf“%(%' ?rggt ‘gﬁg f@'?tt’el( %\%olé%(ﬁu SSs,
Inc. 1995)) or polypeptide, su@layalunnchmrpcep&,r,ta)bxpkpgm&qr@m tieerpadpemefecule: o froma
"humani zed" ofga. ﬂi@%@ﬁb@ anwguba%és Hogeahiga@ ol B el g0dnal scRBhing 6dteRnddne

d d byt det

heavy and | PEHide §§P§§P¥’§§F kBowe %egﬁeé‘ﬁ@%'fg B ate N Bk NG 905409 0™ v
vari abl e dohadner emghi Udl. Pateats N@ué§46,ﬂ7$\dpminelamalbdﬂ8e8atamteNo h$A03%48%t i t ut ed
Comorent & mer“."!ié’r A9 08 afint N6, STLEIRI AL BL PN DIy fSRphdesil OO0
P oodPes Brdrpins tacanSiia e Tﬂ&ﬁgﬂgﬁﬁg&%@e}em@% B TS A0 KB BR ci Ly
of nurine ce:rrsttrma suchdlibparies aBemeailablet eomtmérgjally oo instanoe ifrog ﬂhﬂNﬁEECH

' mmng?l)gbuthﬁora%ﬁ& 3R, PQQ%E&%&%Q&@%@&" n! iﬂ@d Saﬁ%le 3('3?2} q\levan ahgﬂg: net

P rant vod” matso g mffvbm)egn%aﬁma%%@ Blechroey s (Eea iy Bhas of

al ., Nat ur e Ragadons A®p(d08Bplay Qibrarins edn hé .screPuesic usibinithe Zojoallh s@piencet/SA
89: 42854 ( 199} 0scaafelito ik szFclhs wHiG 5160 Acgiofi! (1992), Singer et al.,

J. Immun. 150: 2844 (1393%! c&éﬁ nt| body Engi. ne Prqt ocol s
(Humana  Press. Inc ToRgs O )y 2y AR S BTG oxsh R e,
in Protein cangliementamtugteteﬁmnmgl pigem €CIRORPr a(ZiDR qeptiddse(“anuimai redognifienls. )
pages 399- 43& 17 @B b¥obhed 13 é%m§ﬂil§in loBies éhg&ﬁﬂ t&néDﬁyo@ipgﬁh}ﬁh Q:k

Pat ent No. 199 onal I -1 antib es can
prepared byt ?ﬁ?ﬂn%k‘g‘héme%ﬂ% ‘{"ﬁe’éﬁ’i'fﬂ ¢ %’é’)}'?‘é‘gl ¥'P‘H6§f1 “dFacé.'ﬁ?l body

fragmerss, tosisymthasizantiercrishie heglmlefmm RNA of antibody-producing cells (see, for

example, Larrick et al, Methods: A Companion to Methods in Enzymology 2:106

(1991), Courtenay-Luck, “Genetic Manipulation of Monoclonal Antibodies,” in

Monoclonal Antibodies: Production, Engineering and Clinical Application, Ritter et al.

(eds.), page 166 (Cambridge University Press 1995), and Ward et al., “Genetic

30 Manipulation and Expression of Antibodies,” in Monoclonal Antibodies: Principles

and Applications, Birch et al., (eds.), page 137 (Wiley-Liss, Inc. 1995)).

Alternatively, an anti-Zcytorl4 antibody may be derived from a

“humanized” monoclonal antibody. Humanized monoclonal antibodies are produced

by transferring mouse complementary determining regions from heavy and light

35 variable chains of the mouse immunoglobulin into a human variable domain. Typical

residues of human antibodies are then substituted in the framework regions of the

murine counterparts. The use of antibody components derived from humanized



See, for example, Geen et al., "Production of Polyclonal Antisera," in
Met hods In Mol ecul ar Bi ol ogy: | munochem cal Protocols, Manson (ed.);
pages 1-12 (Humana 15 Press 1992). Al so, see Coligan at pages 2.4.1-2.4.7.
Al t er nat | Y 91/0438nocl onal anti- idiotype antibodi es can l%é%&” ®d usi ng
anti-Zcytorl 4 antibodies or antibody fragnments as immunogens with the

t echni ques, descri bed above. As anotheg; alternative, humani zed
anti-idiotype antibodi es or subhuman primate anti-idi otype antibodies can

be prepared using the above-describe hn| es. t hods. for oduci ng
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unoboun rope
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|on I ncl ude
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Gene Ex t '
Con 57 CoaleButt, WA i, MBBE bRl BiEhel SROBRLAR), paoes
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substrates. Illustrative nonradioactive noieties include biotin,
fluorescein, and di goxigenin.
10. Use of Zcytor14 Nucleotide Sequences to Detect Gene Expression
25 and Gene Structure

Nucleic acid molecules can be used to detect the expression of a

Zcytorl4 gene in a biological sample. Certain probe molecules include double-stranded

nucleic acid molecules comprising the nucleotide sequence of SEQ ID NO:1, SEQ ID

NO:4, or a portion thereof, as well as single-stranded nucleic acid molecules having the

30 complement of the nucleotide sequence of SEQ ID NO:1, SEQ ID NO:4, or a portion

thereof. Probe molecules may be DNA, RNA, oligonucleotides, and the like. As used

herein, the term “portion” refers to at least eight nucleotides to at least 20 or more

nucleotides. Certain probes bind with regions of the Zcytorl4 gene that have a low
sequence similarity to comparable regions in other cytokine receptor genes.

35 In a basic assay, a single-stranded probe molecule is incubated with

RNA, isolated from a biological sample, under conditions of temperature and ionic
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Zcytorl 4 oligonucl eotide probes are also useful for in vivo diagnosis. As

15 an illustration, 18F-1abel ed oligonucleotides can be adm nistered to a
subj ect %i 3ﬁ)zal i zed by positron emnission tonography { ) et at .
Nat ure MediCcVi& 3. 467 (1998)). Nunerous diagnostic proce
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that can prmogy. control target sequences. Zcytorl4 sequences are anplified

by the ol ynerase ¢ I Mﬁ:
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i ncl ude t he Diggho¥k of Cancer (Humana Press, Inc. 1996), Hanausek and Walaszek (eds.), Tumor
Marker Protocols (Humana Press, Inc. 1998), Lo (ed.), Clinical Applications of PCR
25 (Humana Press, Inc. 1998), and Meltzer (ed.), PCR in Bioanalysis (Humana Press, Inc.

1998)).

PCR primers can be designed to amplify a portion of the Zcytori4 gene
that has a low sequence similarity to a comparable region in other proteins, such as
other cytokine receptor proteins.

30 One variation of PCR for diagnostic assays is reverse transcriptase-PCR
(RT-PCR). In the RT-PCR technique, RNA is isolated from a biological sample,
reverse transcribed to cDNA, and the cDNA is incubated with Zcytor!4 primers (see,
for example, Wu et al. (eds.), *“Rapid Isolation of Specific cDNAs or Genes by PCR,”
in Methods in Gene Biotechnology, pages 15-28 (CRC Press, Inc. 1997)). PCR is then

35 performed and the products are analyzed using standard techniques.

As an illustration, RNA is isolated from biological sample using, for
example, the guanidinium-thiocyanate cell lysis procedure described above.
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25 et al., J. Virol. Methods 70:59 (1998)). Other standard methods are known to those of

skill in the art.
Zcytorl4 probes and primers can also be used to detect and to localize
Zcytor14 gene expression in tissue samples. Methods for such ir situ hybridization are
well-known to those of skill in the art (see, for example, Choo (ed.), In Situ
30 Hybridization Protocols (Humana Press, Inc. 1994), Wu et al. (eds.), “Analysis of
Cellular DNA or Abundance of mRNA by Radioactive In Situ Hybridization (RISH),”
in Methods in Gene Biotechnology, pages 259-278 (CRC Press, Inc. 1997), and Wu et al.
(eds.), “Localization of DNA or Abundance of mRNA by Fluorescence In Situ
Hybridization (RISH),” in Methods in Gene Biotechnology, pages 279-289 (CRC Press,
35 Inc. 1997)). Various additional diagnostic approaches are well-known to those of skill
in the art (see, for example, Mathew (ed.), Protocols in Human Molecular Genetics
(Humana Press, Inc. 1991), Coleman and Tsongalis, Molecular Diagnostics (Humana




di seases, and to determ ne whether a subject's chronpbsones contain a
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Zcytorl 4 gene |l ocus include, but are not limted to, ‘g‘w& gene copy
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can be detected using nucl eic acid nol ecul es of the present invention by
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25 108:255 (1995), Coleman and Tsongalis, Molecular Diagnostics (Human Press, Inc.
1996), Elles (ed.) Molecular Diagnosis of Genetic Diseases (Humana Press, Inc. 1996),
Landegren (ed.), Laboratory Protocols for Mutation Detection (Oxford University
Press 1996), Birren et al. (eds.), Genome Analysis, Vol. 2: Detecting Genes (Cold
Spring Harbor Laboratory Press 1998), Dracopoli et al. (eds.), Current Protocols in

30 Human Genetics (John Wiley & Sons 1998), and Richards and Ward, “Molecular
Diagnostic Testing,” in Principles of Molecular Medicine, pages 83-88 (Humana Press,
Inc. 1998)).

The protein truncation test is also useful for detecting the inactivation of

a gene in which translation-terminating mutations produce only portions of the encoded

35 protein (see, for example, Stoppa-Lyonnet ef al., Blood 91:3920 (1998)). According to
this approach, RNA is isolated from a biological sample, and used to synthesize cDNA.

PCR is then used to amplify the Zcytorl4 target sequence and to introduce an RNA



conprising the nucleotide sequence of SEQID NO1 or SEQID NGO 4, or a
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25 molecule that encodes Zcytorl4, or a nucleic acid molecule having a nucleotide

sequence that is complementary to a Zcytorl4-encoding nucleotide sequence. The
written material can be applied directly to a container, or the written material can be
provided in the form of a packaging insert.

30 11.  Use of Anti-Zcytori14 Antibodies to Detect Zcytor14
The present invention contemplates the use of anti-Zcytor14 antibodies to
screen biological samples in vitro for the presence of Zcytorl4. In one type of in vitro
assay, anti-Zcytorl4 antibodies are used in liquid phase. For example, the presence of
Zcytorl4 in a biological sample can be tested by mixing the biological sample with a
35 trace amount of labeled Zcytorl4 and an anti-Zcytorl4 antibody under conditions that
promote binding between Zcytorl4 and its antibody. Complexes of Zcytor14 and anti-
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biotin) and the detectably labeled molecule can comprise biotin (or avidin/streptavidin).
Numerous variations of this basic technique are well-known to those of skill in the art.
Alternatively, an anti-Zcytorl4 antibody can be conjugated with a
detectable label to form an anti-Zcytor14 immunoconjugate. Suitable detectable labels
30 include, for example, a radioisotope, a fluorescent label, a chemiluminescent label, an
enzyme label, a bioluminescent label or colloidal gold. Methods of making and detecting
such detectably-labeled immunoconjugates are well-known to those of ordinary skill in
the art, and are described in more detail below.
The detectable label can be a radioisotope that is detected by
35 autoradiography. Isotopes that are particularly useful for the purpose of the present
invention are *H, 'Z1, '1, *S and '“C.
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(Academ c Press i nvention al so contenplates kits

for perfor nfAEPS %ﬂ"g?ﬁ’ﬁe i}ﬁtgilc assay for Zcytor14 gene
expresgs on. Such ki t g‘}@wrskg@nabe art w1ll ow of other suitable labels, which can be

employed in accordance with the present invention. The binding of marker moieties to

anti-Zcytor14 antibodies can be accomplished using standard techniques known to the art.

Typical methodology in this regard is described by Kennedy et al., Clin. Chim. Acta 70:1

(1976), Schurs et al., Clin. Chim. Acta 81:1 (1977), Shih et al,, Int'l J. Cancer 46:1101
30 (1990), Stein et al., Cancer Res. 50:1330 (1990), and Coligan, supra.

Moreover, the convenience and versatility of immunochemical detection
can be enhanced by using anti-Zcytor14 antibodies that have been conjugated with avidin,
streptavidin, and biotin (see, for example, Wilchek et al. (eds.), “Avidin-Biotin
Technology,” Methods In Enzymology, Vol. 184 (Academic Press 1990), and Bayer ez al.,

35 “Immunochemical Applications of Avidin-Biotin Technology,” in Methods In Molecular
Biology, Vol. 10, Manson (ed.), pages 149-162 (The Humana Press, Inc. 1992).
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25 Zcytorl4), Zcytorl4 analogs (e.g., anti-Zcytor14 ant1-1d10type antibodies), and Zcytorl4
fusion proteins) to a subject who lacks an adequate amount of this polypeptide. In
contrast, Zcytorl4 antagonists (e.g., anti-Zcytorl4 antibodies) can be used to treat a
subject who produces an cxcess of Zcytor14,
As an illustration, Zcytorl4 has an amino acid sequence that shares

30 similarity with the human interleukin-17 receptor. Studies indicate that interleukin-17
plays a pivotal role in initiating or sustaining an inflammatory response (see, for
example, Jovanovic et al., J. Immunol. 160:3513 (1998)). Moreover, there is evidence
that interleukin-17 activates the production of inflammatory mediators by synoviocytes,
and that interleukin-17 contributes to the proinflammatory pattern that is characteristic

35 of rheumatoid arthritis (Chabaud et al., J. Immunol. 161:409 (1998); Chabaud et al.,
Arthritis Rheum. 42:963 (1999)). Accordingly, polypeptides having Zcytor14 activity
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25 liquid aerosol generators, or nebulizers (e.g., Pettit and Gombotz, TIBTECH 16:343
(1998); Patton et al., Adv. Drug Deliv. Rev. 35:235 (1999)). This approach is illustrated
by the AERX diabetes management system, which is a hand-held electronic inhaler that
delivers aerosolized insulin into the lungs. Studies have shown that proteins as large as
48,000 kDa have been delivered across skin at therapeutic concentrations with the aid
30 of low-frequency ultrasound, which illustrates the feasibility of trascutaneous
administration (Mitragotri et al., Science 269:850 (1995)). Transdermal delivery using
electroporation provides another means to administer a molecule having Zcytorl4
binding activity (Potts et al., Pharm. Biotechnol. 10:213 (1997)).
A pharmaceutical composition comprising a protein, polypeptide, or
35 peptide having Zcytorl4 binding activity can be formulated according to known
methods to prepare pharmaceutically useful compositions, whereby the therapeutic

proteins are combined in a mixture with a pharmaceutically acceptable carrier. A

oy er. b EeERS E lpnle SRR AL s aCUIME € ‘Il



bi ndi ng activity and a pharnaceutically acceptable carrier is said to be
"adm nistered in a 10 "therapeutically effective anount” if the anpunt

adm ni stered is physiologically significant. An agent i ' gically
signi fi caWquf”“%O?s presence results in a detectable chapn%&wﬁh%%

physi ol ogy of a recipient patient. For exanple, an agent used to treat

I nflammation is physiologically signifigant if its presence alleviates the

i nflammatory response. 15 A pharnaceutical conposition conprising Zcytorl4

or Zcytorl4 anal.og. or,fusion_,protei can b urni.shed..in,liquid form in
o aor wsol  ContooRiS is P foie,f P al Rlechiaple FaPiGo F ) Bamipfitalion O D
sol uti ons agad bertelerated by @medipiens patsndnPletiteyphosphiaiechuffsredssalineds onexamplail es,
i st | (O 8 PRl REaAGEARL Ay,  Tifer MIUIRE caield e will kithinl 81 C0 1230

i 0S i unps | S , , .. :

(1009 " Rartehe T (e  SedrHof, QxBinl, (GRayro- (i), RPTMSisBr, Larygiticatrs
Ranade :nd Sddérices)dth Bdatibm.(MackhBofdishiag Coapagy"FOSRr ess 1995); Brener et al .,
"Protein Delivery w ' o | %7 _r i cal
Systent, sander s and FoLElouE bPhcRfRRolecd 15URE Fuflol MUERY M BIEST

1 , g J :
Yewey et at2 Phasppeapicallyfecepiablsy el arg 54?1"518@6% toct patignis) atherapeutically api e
| mpl ant, " i ¢ffdetiod arnounbe Al coatbinatibhya prtein, Polypyptideer, pepadectesvmgdugtdrishdr en

ds.), 93- 1.1 : S ‘
ol Tvbr | ﬁgﬁﬁ‘é‘?gﬁ?‘ivzgo 4§ BHBoRES RS A plaple ot TR B8 Wi fudliea BRANS 1O
t

| . (aF pe w0 | ntravenously, .
i nt rapé® i t oriegrrpeptical Pé?"ﬁ‘é% aAmapnt”; i thenamownta pdmpinisiaret it phasoloeisally or i a
oral adm ni sigdifitdn®NAniagdhl isyihiysitlogieally significems HlitsPpekbite 3ésults indddetddtghds ones
are nmcros | C. VRSI As] St o] re_liDbi Il.ayer
sur roundi ng?hglg egbnqglgggl&%%gﬁ;j{ ﬁe?%@#%spég,gﬁtgeqﬁoé%% o _ﬁa&%@?}l %gutget%‘ggr g et
al ., Eur. Jinflammationiscphypiotogically pigaificantpif is presencegipyiates thedaflammetpry | Ki m
Drugs 46: 61%soh883), and Ranade, "Site- Specific Drug Delivery Using

g f ) P g
Li posones as Carriers, ", | LVEek %}4@ R?] | l.i nger
(eds.) ??pages 3-24 (@@%@ggugﬁﬁgk&ﬁ%pos tir’rlgfgga’zrc osgﬁﬁgﬁegc_s@%}l#ba%%%osi tion
to cel | ul ar omBionapretsiniiean s fymishedjin ligpidptesmninsat aerosnl, awiin solisk farwd 35
Isf'if ely and queidbf'oaﬂ@,gaieaﬂﬁlbtlk@ed Baengmkl b!h?sdhﬁ}&b@n&ﬁiab@fhp@ﬁsidﬂ'sﬁIE&E:ﬂlbla@ﬁ, .

i posones nay.. be unil anme r tila ro..an | 0 can vary in
i bewith apligBapt MelRl Bipsttes. Yo' doly GRRONeto Bl tou TR Bl 180, 1
of agents cHlusted:hy apigiosmpiéel Phmps\@nd implege A BRI US0U) @88 Bivtedhhglosones:
hydr ophebi C1@28n{(BIIRT RidadeN“Inipldnbe i iDray Deéliverytt by BrapMédlive: aSﬁan&h t
partition thin i nne UEOU$SPAC se ) exanpl,e, chy e
L posoflade fnd o {%F%Syasf_ﬁ?iﬁ%@&%ﬁ’%@ﬁ@f&%ﬂﬂf&%@’ R ng
Cstro et at DelivenewithalnfusionHiisgps,” mhBrorain 4B1ivay6Phwstgd PystemspSendess and t i s
poss It blbe t OHeRH A des!)h@aée@eﬂ@pﬁu: Pf}erﬁﬁﬂlPke%bllbD?)yl\'!_’evﬁch &thsz_.,eﬂgaﬁéby of edt_
agent by vagyin | pOS | nunper, o |l ayers, lipid _conoposition,
2e el | as PIRS iBa CoroBtf Relcise IRt aRE drplopt . 1 Efordih Dottt RGIFET
Li posoiks c8rstemssdandens and Hendrer (eds. b pyges P3d 13 (Plemyinh Peessi1 9%Bn sl owl y

Liposomes provide one means to deliver therapeutic polypeptides to a
subject intravenously, intraperitoneally, intrathecally, intramuscularly, subcutaneously,
or via oral administration, inhalation, or intranasal administration. Liposomes are
microscopic vesicles that consist of one or more lipid bilayers surrounding aqueous

30 compartments (see, generally, Bakker-Woudenberg et al, Eur. J. Clin. Microbiol.
Infect. Dis. 12 (Suppl. 1):561 (1993), Kim, Drugs 46:618 (1993), and Ranade, “Site-
Specific Drug Delivery Using Liposomes as Carriers,” in Drug Delivery Systems,
Ranade and Hollinger (eds.), pages 3-24 (CRC Press 1995)). Liposomes are similar in
composition to cellular membranes and as a result, liposomes can be administered
35 safely and are biodegradable. Depending on the method of preparation, liposomes may
be unilamellar or multilamellar, and liposomes can vary in size with diameters ranging
from 0.02 um to greater than 10 pm. A variety of agents can be encapsulated in
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liposomes. For example, liposomes, prepared with a high content of a nonionic
surfactant, have been used to target the liver (Hayakawa et al., Japanese Patent 04-
244,018; Kato et al., Biol. Pharm. Bull. 16:960 (1993)). These formulations were
prepared by mixing soybean phospatidylcholine, o-tocopherol, and ethoxylated

30 hydrogenated castor oil (HCO-60) in methanol, concentrating the mixture under
vacuum, and then reconstituting the mixture with water. A liposomal formulation of
dipalmitoylphosphatidylcholine (DPPC) with a soybean-derived sterylglucoside
mixture (SG) and cholesterol (Ch) has also been shown to target the liver (Shimizu et
al., Biol. Pharm. Buil. 20:881 (1997)).

35 Alternatively, various targeting ligands can be bound to the surface of
the liposome, such as antibodies, antibody fragments, carbohydrates, vitamins, and
transport proteins. For example, liposomes can be modified with branched type




accunul ati on of |iposones conprising branched type gal actosyllipid
“derivatives can be inhibited by preinjection of asialofetuin (Mrahashi et

al., Biol, ‘E@f‘(@é Bull. 20: 259 (1997)). Pol yaconityl at edpélﬂﬂﬁﬂ/ﬁs%um

al burmin 1% provi de anot her approach 10 for targeti osones to
liver cells (Kanps et al., Proc. Nat'l Acad. Sci. USA 94: 11681 (1997)).
Moreover, CGeho, et al. U S. Patent No. 72, 603, 044, describe a

hepat ocyte-directed |i posone vesicle delivery system which has specificity

f h t b | t | t abo

o ot OBk SRR AT MM G ARRE it TR, .

cel l's are pexshusbelyeaxpres@dwnithe swrfaed <Pf)llvat ealls 4Katorsod Séﬂym@'ﬁ Rex & 2efa | i gand

(e>£ ggg;s;sedAPmrﬁgﬁeaﬁr&m% LE3d7 (Elbﬂ)%ﬁhaﬁﬁ eBhl., BibPharky, BaILDOREY (198gY). 32: 99
na |

st rept avi di [ﬂ?ﬁ?’ug %‘0“11’ :pff §t8 22‘r7g£ égﬁsinlga[vglsg%wn gt %ﬂl?Slf%ppqéﬁﬁ'F%ach

targetifg wnhldsxauxfmmalpé tal |arshon¢r§pddtn0m01asmalhaﬁd§®m@ gtdatly a:sbanced al .

Adv. Dr e Gidr
i x ” ngugct . \}?1%/; ofgsgal fee?%nggelééﬁg hﬁﬁb&?@?t I S1E fhe NANdr AN O rgaﬁ

0S0 st a
t echni ques BRcuppisHen A Q?P’B ﬁ*“&tbfwh?%%e gﬁ'ﬁ‘ﬁmsn@?&#‘fﬂ"éfg"‘ﬁﬁ&é‘i ®n et
al ., | nf ect inhibiostl by PpéinjtO@ch Ofl idldfetuin MMombashetet al,. Bioldthaen. Rei20:259: 1853

1990 d t
100) 20 AT BB 388 et 5
Li posor® 25 Wééﬁﬁ%l‘&)é‘ws%?a tEdli“t"'f' Sflls (Kampy fef al GPéﬁfbrIY‘Hdléc edch UShge 317
(CRC Press %9%81 (19823.ef Meteoodr, GeMzt ér. alEFlZSn‘BhtenthS 4 803,044 &dekgribeAs not ed

above, t her %%xje%(te&' Slﬁo%me | RO q@ﬁve%yslygtgﬁt a\;l}ﬁd? %@rgp%i}ﬁc@% for .

t
‘58?5?2? Eylse agqbgl@ar 1eCEDAQIF éﬁgégtgi;’“h ths; specinlined BleéﬂS’H cellAef tediven: o

E} 19ﬁ3)) fO Degl’adablma]E}ﬁobrkﬁ@Eﬁerﬂappz@ﬁcﬂhﬁl’tﬁﬁleh&t‘genﬁge&iﬂgeﬂealsgll’@ﬂelabelﬁm nt Si n
f'rgm dgéfagwgtﬁ o%g{a edoanuﬁ&%sasB@éi'ﬁé ?qr%f%ﬁég Q%prew‘@f&goﬁgeg it (cgﬁ‘%ﬁ&’ar €

pol yanhydr i e Aﬂbllyru@d?qhﬁo@s@%?% 199)& Mﬁebl@gpaelamnéh@t regianfipodis et at e
pol ymers, i Buepividinés]iigitetslipssomes afeagitidistefed. hdn apethernap) rdaa@m@geﬁngnd

Pettit, Bl ORSGHIELE SR diacki { B3Skbhies TARALTN ot B! £ il Bl VRS S 11

Dr ug Del i vef and )
pages 51-933 @2@%93)955 1995) ; Roskos and Maski ewi cz, Degradabl e Controll ed
Rel easepSyst ens Usef ubolypeptid¥s Ohfing Beitbmear bmamgnadawy edafl BeekhoapEvlate®hysi cal

Syst WO, /. S
2692 (Pl enum% {g5met o5 *?39 T Z&@*ﬁ g tor Bl
and Bur ke, RAMple Amderser H’rﬂhs efoctlarmum3 3 [: 109954198 Dy Andeyson etgt.r es Chem

Bi ol . 2:5485(: 199.801))90)%@/@6!@ 41 BilchHR BidgAsS)AEORIS3DS T89S, merng%t akan al so

prOvI 0 a1 bl ol U LRSS el SGEZRELY 24bhths1

25 Technology, 2nd Edltlon Vol. 1I, Gregoriadis (ed.), page 317 (CRC Press 1993),
Wassef et al., Meth. Enzymol. 149:124 (1987)). As noted above, therapeutically useful
liposomes may contain a variety of components. For example, liposomes may comprise
lipid derivatives of poly(ethylene glycol) (Allen et al., Biochim. Biophys. Acta 1150:9
(1993)).

30 Degradable polymer microspheres have been designed to maintain high
systemic levels of therapeutic proteins. Microspheres are prepared from degradable
polymers such as poly(lactide-co-glycolide) (PLG), polyanhydrides, poly (ortho esters),
nonbiodegradable ethylvinyl acetate polymers, in which proteins are entrapped in the
polymer (Gombotz and Pettit, Bioconjugate Chem. 6:332 (1995); Ranade, “Role of

35 Polymers in Drug Delivery,” in Drug Delivery Systems, Ranade and Hollinger (eds.),
pages 51-93 (CRC Press 1995); Roskos and Maskiewicz, “Degradable Controlled
Release Systems Useful for Protein Delivery,” in Protein Delivery: Physical Systems,
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In order to effect expression of a Zcytorl4 gene, an expression vector is
constructed in which a nucl eotide sequence encoding a Zcytorl4 gene is
operably linked. 20 to a core pronoter, and optionally a requl atory

el ement, tSOQEMBPLI gene transcription. The general reqtCraRaHissss f an
expression vector are described above. Alternatively, a Zcytorl4 gene can
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adenoviral vectors (e.g., Kass-Eisler et at, Proc. Nat'l Acad. Sci. USA
90: 11498 (1993), Kolls et at, Proc. Nat'l Acad. Sci. USA 91:215 25 (1994),
Li et al., Hun1 GEne Ther. 4:403 (1993), Vincent et at, Nat. Cenet. 5:130
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30 viral vectors (e.g., U.S. Patent Nos. 4,769,331, 4,859,587, 5,288,641 and 5,328,688),

parvovirus vectors (Koering et al., Hum. Gene Therap. 5:457 (1994)), pox virus vectors
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35 Flexner et al., Ann. N.Y. Acad. Sci. 569:86 (1989)), and retroviruses (e.g., Baba et al., J.

Neurosurg 79:729 (1993), Ram et al., Cancer Res. 53:83 (1993), Takamiya et al., J.



gene is deleted fromthe viral vector, and the virus will not replicate

unl ess the EIl gene is provided by the host cell. Wen intravenously -

adm nistered to intact animals, 20 adenovirus primarily targets the liver.
Al t hough P %¥¥Y¥viral delivery systemwith an E gene W08 annot
replicate in the host cells, the host's tissue will express and. process an
encoded heterol ogous protein. Host cellzs will also secrete the heterol ogous
protein if the correspondi ng gene includes a secretory signal sequence.
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| i posodes cﬂhehigbhﬂ‘da%“laf@%‘teﬂoporat ion is another alternative node of

adm ni stration. For Moreover, adenoviral vectors containing various deletions of viral genes

can be used to reduce or eliminate immune responses to the vector. Such adenoviruses

are El-deleted, and in addition, contain deletions of E2A or E4 (Lusky et al., J. Virol.

72:2022 (1998); Raper et al., Human Gene Therapy 9:671 (1998)). The deletion of E2b

30 has also been reported to reduce immune responses (Amalfitano et al, J. Virol. 72:926

(1998)). By deleting the entire adenovirus genome, very large inserts of heterologous

DNA can be accommodated. Generation of so called “gutless™ adenoviruses, where all

viral genes are deleted, are particularly advantageous for insertion of large inserts of
heterologous DNA (for a review, see Yeh. and Perricaudet, FASEB J. 11:615 (1997)).

35 High titer stocks of recombinant viruses capable of expressing a

therapeutic gene can be obtained from infected mammalian cells using standard

methods. For example, recombinant herpes simplex virus can be prepared in Vero




exanpl e, A hara and M yazaki, Nature Biotechnol ogy 16: 867 (1998), have
"denonstrated the use of in vivo electroporation for gene transfer into
muscle. In an alternative approach to gene therapy, a thera eutlc gene may
20 encode™P BMIMr 14 anti-sense RNA that inhibits the exPFrEYSIOGRS,

Zcytorl 4. Suitable sequences for anti-sense nol ecul es can be derlved from
t he nucl eoti de sequences of Zcytorl 4 digscl osed herein. Alternatively, an
expression vector can be constructed in which a regulatory el enent is
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caV|ty t hat copt ai sfration, Hortop et _al., Proc.

Nat ' AC ad. regu atorbgfg‘mggt. i 8%6\;5@)1 yg@;i toa nulclleou e sequence that encodes a ribozyme.

Ribozymes can be designed to express endonuclease activity that is directed to a certain

target sequence in a mRNA molecule (see, for example, Draper and Macejak, U.S.

Patent No. 5,496,698, McSwiggen, U.S. Patent No. 5,525,468, Chowrira and

McSwiggen, U.S. Patent No. 5,631,359, and Robertson and Goldberg, U.S. Patent No.

5,225,337). In the context of the present invention, ribozymes include nucleotide
30 sequences that bind with Zcytorl14 mRNA.

In another approach, expression vectors can be constructed in which a
regulatory element directs the production of RNA transcripts capable of promoting RNase
P-mediated cleavage of mMRNA molecules that encode a Zcytori4 gene. According to this
approach, an external guide sequence can be constructed for directing the endogenous

35 ribozyme, RNase P, to a particular species of intracellular mRNA, which is subsequently
cleaved by the cellular ribozyme (see, for example, Altman et al, U.S. Patent No.
5,168,053, Yuan et al., Science 263:1269 (1994), Pace et al., international publication
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I nvention can be fornulated 20 according to known nethods to prepare
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25 example, Remington’s Pharmaceutical Sciences, 19th Ed. (Mack Publishing Co. 1995),
and Gilman’s the Pharmacological Basis of Therapeutics, 7th Ed. (MacMillan
Publishing Co. 1985)).
For purposes of therapy, a therapeutic gene expression vector, or a
recombinant virus comprising such a vector, and a pharmaceutically acceptable carrier
30 are administered to a subject in a therapeutically effective amount. A combination of
an expression vector (or virus) and a pharmaceutically acceptable carrier is said to be
administered in a “therapeutically effective amount” if the amount administered is
physiologically significant. An agent is physiologically significant if its presence
results in a detectable change in the physiology of a recipient subject. For example, an
35 agent used to treat inflammation is physiologically significant if its presence alleviates

the inflammatory response.



of Interferons in Transgenic Mce," in Overexpression and Knockout of
Cytokines in Transgenic Mce, Jacob (ed.), pages 111-124 (Academ c Press,
Ltd. 1994 astersky and Rob! (eds.), Strategies in Ani mal
Sci ence ( llfor“gés 20 1995), and Abbud and N | son, Recoar;%ﬂﬁ%ﬁﬁ%gotel n
Expression in Transgenic Mce," in CGene Expression Systens: Using Nature
for the Art of Expression, Fernandez ary@ Hoeffler (eds.), pages 367-397
(Academ c Press, Inc. 1999)). For exanple, a nethod for producing a
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O o e B A Al 8 kb 1 By B S siach
haplom d prog'fP@m-?F edﬁ’S(?Gg‘Tsjlg’ 3'59‘8?A efgeﬁsreﬁ“@c@égh nto the pronuclei, and
the injection For example, a method for producing a transgenic mouse that expresses
a Zcytorl4 gene can begin with adult, fertile males (studs) (B6C3f1, 2-8 months of age
25 (Taconic Farms, Germantown, NY)), vasectomized males (duds) (B6D2f1, 2-8 months,
(Taconic Farms)), prepubescent fertile females (donors) (B6C3f1, 4-5 weeks, (Taconic
Farms)) and adult fertile females (recipients) (B6D2f1, 2-4 months, (Taconic Farms)).
The donors are acclimated for one week and then injected with approximately 8
IU/mouse of Pregnant Mare’s Serum gonadotrophin (Sigma Chemical Company; St.
30 Louis, MO) LP., and 46-47 hours later, 8 IU/mouse of human Chorionic Gonadotropin
(hCG (Sigma)) L.P. to induce superovulation. Donors are mated with studs subsequent
to hormone injections. Ovulation generally occurs within 13 hours of hCG injection.
Copulation is confirmed by the presence of a vaginal plug the morning following
mating,
35 Fertilized eggs are collected under a surgical scope. The oviducts are
collected and eggs are released into urinanalysis slides containing hyaluronidase
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25 the skin and through the muscle wall in the middle of the abdominal area outlined by
the ribcage, the saddle, and the hind leg, midway between knee and spleen. The
reproductive organs are exteriorized onto a small surgical drape. The fat pad is
stretched out over the surgical drape, and a baby serrefine (Roboz, Rockville, MD) is
attached to the fat pad and left hanging over the back of the mouse, preventing the
30 organs from sliding back in.

_ With a fine transfer pipette containing mineral oil followed by
alternating W640 and air bubbles, 12-17 healthy two-cell embryos from the previous
day's injection are transferred into the recipient. The swollen ampulla is located and
holding the oviduct between the ampulla and the bursa, a nick in the oviduct is made

35 with a 28 g needle close to the bursa, making sure not to tear the ampulla or the bursa.
The pipette is transferred into the nick in the oviduct, and the embryos
are blown in, allowing the first air bubble to escape the pipette. The fat pad is gently
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15 genotyping. To check for expression of a transgene in a live animal, a
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25 snap frozen in liquid nitrogen and then stored on dry ice. The surgical site is closed
with suture and wound clips,-and the animal’s cage placed on a 37°C heating pad for
24 hours post operatively. The animal is checked daily post operatively and the wound
clips removed 7-10 days after surgery. The expression level of Zcytorl4 mRNA is
examined for each transgenic mouse using an RNA solution hybridization assay or
30 polymerase chain reaction.

In addition to producing transgenic mice that over-express Zcytorl4, it is
useful to engineer transgenic mice with either abnormally low or no expression of the
gene. Such transgenic mice provide useful models for diseases associated with a lack
of Zcytorl4. As discussed above, Zcytorl4 gene expression can be inhibited using anti-

35 sense genes, ribozyme genes, or external guide sequence genes. To produce transgenic
mice that under-express the Zcytori4 gene, such inhibitory sequences are targeted to
Zcytorl4 mRNA. Methods for producing transgenic mice that have abnormally low
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2. The isolated polypeptide of claim1, wherein the isolated polypeptide
"has an amino acid sequence that is at Ieast 80% identical or at |east 90%
identical _to the reference am no acid sequence. 3. The 'éﬁﬁ%}oggﬁ
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i sol at @d nufdde] amdawne marrbecul e of cl aim8. 10. An expressi on vector,
conprising the isolated nucleic acid nolecule of claim8, wherein t he
nucl ei ¢ aci d nol ecul e encodes an am no acid sequence conprising either

am no acid residues 21 to 452 of SEQID NGO 2 or amno acid residues 21 to
435 of SEQ ID




NG 10, a transcription pronoter, and a transcription term nator, wherein
the pronoter is operably linked with the nucleic acid nolecule, and
wherein the nucleic acid nolecule is operably |inked wi tcg' £

transcri pWOWMEMni nator. 11. A reconbinant virus, conpri /‘ﬁ#&’f%?
expression vector of claim10. 12. A reconbi nant host cel | conprising the
expression vector of claim 10, whergsn the host ceI | is selected fromthe

group consisting of bacterium yeast cell, fungal
mammal i an cell, and plant cell. 13. A nethod of us ﬁmmﬂlmﬁgﬂ gn vect or
of claim 10 to produce Zcytorl4d pceiagvs, the nethod conpri s n

cul turi ec nbi pant host cells that conprise the expression vect or and

t hat pr HGBytor1 4 protein. 14. An antibody or antibody fragment
t hat speC|f|caIIy b| nds with the polypeptide of claiml. 15. An
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I sol at e?gpé? bept |%‘g o%‘g (S:eaalem 17. ?9. An anti-idi otype anti body that

specifically binds with the anti body of claim 18. 20. A fusion protein,
conpri si ng t he i s2l at €Thefisdlated polypeptidé of tlainm],l Whemia theisolatad prdypeptidd i n

moi ety. h lbbnfnd ddid séqluer{ckelthat]l} 3t febist! 80% lidehtical 'or Gt keast 90% identical to the

reference amino acid sequence.

3. The isolated polypeptide of claim 1, wherein the polypeptide comprises
an amino acid sequence selected from the group consisting of SEQ ID NO:2, SEQ ID NO:10,
SEQ ID NO:11, and SEQ ID NO:12.

4. The isolated polypeptide of claim 1, comprising an extracellular
domain, wherein the extracellular domain comprises either amino acid residues 21 to 452 of
the amino acid sequence of SEQ ID NO:2 or amino acid residues 21 to 435 of the amino acid
sequence of SEQ ID NO:10.

5. The isolated polypeptide of claim 4, wherein the polypeptide further
comprises a transmembrane domain that resides in a carboxyl-terminal position relative to the
extracellular domain, wherein the transmembrane domain comprises amino acid residues 453

to 473 of SEQ ID NO:2.

6. The isolated polypeptide of claim 5, wherein the polypeptide further
comprises an intracellular domain that resides in a carboxyl-terminal position relative to the
transmembrane domain, wherein the intracellular domain comprises either amino acid
residues 474 to 677 of SEQ ID NO:2, or amino acid residues 457 to 673 of SEQ ID NO:10.

7. The isolated polypeptide of claim 6, wherein the polypeptide further
comprises a signal secretory sequence that resides in an amino-terminal position relative to

s ‘EI
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the extracellular domain, wherein the signal secretory sequence comprises amino acid
residues 1 to 20 of the amino acid sequence of SEQ ID NO:2.

8. An isolated nucleic acid molecule that encodes a Zcytor14 polypeptide,
wherein the nucleic acid molecule is selected from the group consisting of: (a) a nucleic acid
molecule comprising the nucleotide sequence of SEQ ID NO:3, (b) a nucleic acid molecule
encoding an amino acid sequence that comprises either amino acid residues 21 to0.677 of SEQ
ID NO:2 or amino acid residues 21 to 673 of SEQ ID NO:10, and (c¢) a nucleic acid molecule
that remains hybridized following stringent wash conditions to a nucleic acid molecule
comprising the nucleotide sequence of nucleotides 214 to 2184 of SEQ ID NO:1, or the
complement of nucleotides 214 to 2184 of SEQ ID NO:1.

9. A vector, comprising the isolated nucleic acid molecule of claim 8.

10.  An expression vector, comprising the isolated nucleic acid molecule of
claim 8, wherein the nucleic acid molecule encodes an amino acid sequence comprising either
amino acid residues 21 to 452 of SEQ ID NO:2 or amino acid residues 21 to 435 of SEQ ID
NO:10, a transcription promoter, and a transcription terminator, wherein the promoter is
operably linked with the nucleic acid molecule, and wherein the nucleic acid molecule is
operably linked with the transcription terminator.

11. A recombinant virus, comprising the expression vector of claim 10.

12. A recombinant host cell comprising the expression vector of claim 10,
wherein the host cell is selected from the group consisting of bacterium, yeast cell, fungal
cell, insect cell, mammalian cell, and plant cell.

13. A method of using the expression vector of claim 10 to produce
Zcytorl4 protein, the method comprising the step of culturing recombinant host cells that
comprise the expression vector and that produce the Zcytor14 protein.

14.  An antibody or antibody fragment that specifically binds with the
polypeptide of claim 1.

15. An anti-idiotype antibody, or anti-idiotype antibody fragment, that
specifically binds with the antibody or antibody fragment of claim 14.
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16. A composition, comprising a carrier and either the isolated polypeptide
of claim 3, or at least one of an expression vector that comprises a nucleic acid molecule
encoding the isolated polypeptide of claim 3 or a recombinant virus that comprises such an
expression vector.

17.  An isolated polypeptide consisting of either amino acid residues 21 to
452 of SEQ ID NO:2, or amino acid residues 21 to 435 of SEQ ID NO:10.

18.  An antibody that specifically binds with the isolated polypeptide of
claim 17.

19.  An anti-idiotype antibody that specifically binds with the antibody of
claim 18.

20. A fusion protein, comprising the isolated polypeptide of claim 17 and
an immunoglobulin moiety.
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