; ABCDEFGHe3ennot Ou~ : 6pTFx2 z o ~. ;~a 5 MAMVALI AN CYTCKI NE- LI KE
RPOLYPEPTI DE- 10 BACKGRW NVENTI ON Proliferation and
differentiation of cel m ticellular organisnms are controlled by

hor mones and pol ypepti de growth Tactors. These diffusable noRdcMReSIR | ow
cells to communi cate with each other and act in concert to formcells and

organs, and to repai m“"ﬁmummmmmate damaged ti ssue. Exanpl es of hornones
and 15 growth factor | steroid hornones (e. g. estrogen,

t est ost erone), parat hyr oigdyekpor none, folljcle stinulating hornone, the
interl eukins, platelet derived growh factor (PDGF), epidernmal growh

factor (EGF), granul ocyte-nacrophage colony stinulating factor (GV 20 CSF),
erythropoietin (EPO and cal citonin. Hornones and growh factors influence

cel lul ar gret abol i sm by, bindi 19 t OyPh R} 8k NSk FY I Bisp = Bg i ntegral
menbr ane proteins that T ithin the cell,
such as second nessenger systens. Ot her classes of proteins are soluble

mol ecul es. CBaPREROEND aOF | THET BSVERT €oR Yt OKi nes, nol ecul es 30 that pronote
the proliferation and/or differentiation of cells. Exanples of cytokines

i nclude erythropoietin (EPO, which stinulates the devel opnent of red bl ood
cell's; thronbopoi etin Bd&0) £fewdit Ldn Shhdud bf BsSretey e ojprersf afelds lof of the
megakar %Qcy i ng%gf%} and_granul ocyte 35 col | at i ng factor

te t.i
(G CSF), whi'BH!Lg i 5 A bPRErT T of CHNR T OpHT 1Y NAASS 8K nes are
useful in restbypagtihde nptowtlvotiacedts| evBhisse ndplfusattles molzaquliggy 2aU2 2
suffering fr enl Me & ECEh r f NGR{ -ackh
denonst r at edgml&\gi %ﬁ%%ttlcgli ti e@dﬁ%%ﬁg;%{%t%ig%e%}?ﬁust_r ftc-e[:sqt e enor nous
clinical pot@pRFartofo & el § ;nd opFeaney 14 red  reBaigkiaté agoni st s,
and 5 cyt oki AggénE 2GR Edrtag UM LEF THEMMMENTD O chheoriiesert | nventi on
addresses this need b% 10 pr O‘#{‘SF& ng_.a novel Pﬂ%g)e tide ('ind rel ated
conposi ti"onsd BAYE Pref RO S Wi N asPEHO BEEht 'S1¥venti on provi des
an isol at ed pstyoyeh £oteé steo srmmashalg, gparatimyreid flormalephadidliict ecyt oki ne
termed Zcyto n ol ol ide is. cC rj se f uence of
176 15 ani noé g%’?'ggg%mﬂ?ﬁ%é&ﬁel t ?ta © Nﬁ’?@%}sies‘ﬁ%lv\%sﬁ %;%%1% %64":6233 SEQ I D
NO: 2. It is dedwelhethatinn GHRGR r e tleendl Trenter siaptalr s@@fdnce, and the
mat ure Zcyt ok P, Rl YPER Il ropitadERESESR) et v, e A MR drquence

conprised of _residues 25, a leucine, through amno acid residue 176, a 20
gl ut am @0aci @5Fksi B ZARY &l nEPRY JEH 933 NN -Anot her  embodi nent  of

the present invention is defined by the sequences of SEQ ID NO 3 and SEQ
ID NO 4. The pol ypepg&odre C)ofe SEa%é D NO 4e£ S €9 r.ir§ C{';eorfcelsc%ﬁr&l%% aci d
resi dues wherei n am nd JTYES FH Friprid e tscf’gaﬁ
metabolism by binding to proteins. Proteins may be
integral membrane proteins that are linked to signaling
25 pathways within the cell, such as second messenger
systems. Other classes of proteins are soluble

molecules.

Of particular interest are cytokines, molecules
30 that promote the proliferation and/or differentiation of
cells. Examples of cytokines include erythropoietin
(EPO) , which stimulates the development of red blood
cells; thrombopoietin (TPO), which stimulates development
of cells of the megakaryocyte lineage; and granulocyte-
35 colony stimulating factor (G-CSF), which stimulates
development of neutrophils. These cytokines are useful

in restoring normal blood cell levels in patients



25 sequence and the mature sequence is conprised of am no acid residues 25,
a |l eucine, through am no acid 151 a glutam c acid, also defined by SEQ ID

NO: 13. Another active variant is conprised of am no acid resi#(?lwgﬁp a
cysteine, through am no acid residue 176 of SEQ ID NO:2. 30 a %nt IS

al so defined by SEQ I D NO: 26. Muse Zcytold is also a pol ypeptide conpri sed
of 176 am no acid residues as defined by SEQ ID NOs: 18 and 19. Mouse

Zcytol 0 has a_si . Se c ndi.ng _from.amnp 35 acid residue 1, a
met hi oni ne, eftﬁéf%%?]ﬁé@t gggﬂdg?ﬁaé%%dlg%ggg%eﬁglggi 88?‘38?@%5‘-’1921? " gl yci ne of
SEQ | D NO: 19. CERger -t h&hgadanenabuskecynold vexaeniisit i esn afr tlvesei d

residue  a voor@xWA¥s2092u3e 25 ci apd; j ' ' i d
resi due 176 a % ucin %f SE IDteNg: %gggﬁggmégfl %ghhg‘g‘l“%%%%o%

Anot her acti v8™aPF&At TPE/ heF ey caY E ek EreendCy T oki afi AgeRkT s 3RS
cysteine, % hreygbkanenansgsgénildbs. of SEQ ID 5 NO: 19. This variant is also
defined by SEQ ID NO:25. Wthin an additional enbodi nent, the pol ypeptide
further conprises an affinity tag. A variant of nouse Zcytol O is defined by
SEQ | D NGs: 1SUBBABMJOBATHEhINVEMITIGMNt iSs 154 ami no acid residues in |ength
and has a signal sequence extending fromamno acid residue 1, a

met hi onine, to and including am no acid residue 24, a glycine, of SEQ ID
NO: 34. Thus, the matureThegpesrentexiryeist ionnaddressesithiegiahd 85, a

| euci ne, 11p tgrapdgips! ydi @p,ﬁgﬂ? : EQSI ine,. of SEQ I D
NO: 34. Thle matgﬁre g%gg ﬁgﬂé@?espg% so de tlgln%‘% %’S&gﬁ%ﬁ"?ﬁﬁ%é gg %q:tlhl n a second
aspect of t heaPﬂv@ﬁWBﬁSt h&HENiRs ore ReReded Bhe xR RaRE divastiiom

conpri sing (apravisasssri Pédated ardlwhuc ] Hot faONh &SHRN e eeRA NG ZCcyt ol 0
pol ypepti de, and (ci1 g ty scrééFtion term nator, wherein the pronoter,
segnent, and ?8?51% PR? BF el P oertdii i hREEC 26C XA H n Tha MW aspect  of

the i nventi onZtyhieee0i gopypeptdstkt a < utempeisedkaf yotseqoender alfaryxd i ¢ cel |

i nt o whi ha n, J qeuge ejfgge i vect as di 0 ve,
wherein glgjl d ég?ﬁgei%%ésses aC%%é]plo yplejo}tsi@ée]t eansgo eod"rbylri h%(ei:‘]q)@ds@ggmnt.
Wthin a furthed 88Ret? ¥?:3 hell nverebrevekrithdts amiond deeg ialusts erdc

pol ypeptide copsi s1gRg essadd | Yard hd I fiStuROTEd AL ANGA 4 fl]féaepo”! on
joined by a 35 pe$t| de bond.. The first portjon of the chineri ceéofypeptl de
consi sts” esseh?i BFPYERENYST Y gﬁ@r@%l%’éﬁﬁ%%%tﬂﬁmﬁw ofip NnO 2

(b) allelic vaesadtss 23, va 2eudSAe 20k ough amino acid residue 176, a

20 glutamic acid residue, also defined by SEQ ID NO:12.
Another embodiment of the present invention is defined by
the sequences of SEQ ID NO: 3 and SEQ ID NO: 4. The
polypeptide of SEQ ID NO: 4 is comprised of 151 amino
acid residues wherein amino acids 1-24 comprise a signal

25 sequence and the mature sequence is comprised of amino
acid residues 25, a leucine, through amino acid 151 a
glutamic acid, also defined by SEQ ID NO:13. Another
active variant is comprised of amino acid residues 33, a
cysteine, through amino acid residue 176 of SEQ ID NO:2.

30 This variant is also defined by SEQ ID NO:26.

Mouse Zcytol0 is also a polypeptide comprised of 176
amino acid residues as defined by SEQ ID NOs: 18 and 19.
Mouse Zcytol0 has a signal sequence extending from amino
35 acid residue 1, a methionine, extending to and including
amino acid residue 24, a glycine of SEQ ID NO:19. Thus,

the mature mouse ZcytolO extends from amino acid residue



4 of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO: 12, SEQ ID NO: 13, SEQ I D NO: 19,

SEQ I'D NO: 20, SEQ I'D NO: 25, SEQ ID NO:26 SEQ I D NO:34 or SEQ I D NO:35; and

(c) protein polypeptides that are at | east 90%identical to (?)O ﬂer‘r’ZDéZb)'

The second portion of the chineric pol ypeptide consists essenfia fAy 0

anot her pol ypeptide such as an affinity tag. Wthin one enbodi nent the

affinity tag is an i munogl obulin Fc pol ypeptide. The invention al so

provi des expregssi fors .encodj e..chineric 10 .pol i.d and host

cells transfe%?s’ed‘? ?%)éllgflo%dcet({]ﬁg%chq?lr?telrh‘}c‘iclrgjolr%mplenﬁ |]a elsff.) r&?;? ﬁlhﬁ 226 a

addi tional aspeieeing eheSEMVEhINDGA Yhevlesd slgfrinadidy SFQaADi BOd 2ot hat

speci fical |y Bididtes Gddi e Zatiodl RAl MRODtdvley 3%, diaehRsedopbaYenoand al so
oay

an anti-idiotypic antibody which neutralizes the anti to a Zcytol

pol ypepti de. 3WtHhi I arfotheiteddifectt BouHe HaeRCih gty 6f 882 ABre is
prlovi defl_g phmnﬂﬁﬁpmﬂif@lvmrmﬁsth it ?@Wﬁiﬁéﬁ?lbﬁ}ﬂéﬁd 61? ﬁloytzgl.g_ e such
pol ypepti de in. conbi nat i Wi a pharmaceutical ly acceptahl e _vehjcle. Suc
conposi ti ons Vﬂ’a@”bré meﬁ‘ﬁkqlﬁnaﬂom‘ﬁ%&n&' 5318] pﬁﬁdmeg’érlgﬁi SHICREK|
differenti at i comperigsd G reef farddiyctda@n in the prevention 25 or treatnent of
conditions characterized by inproper cell proliferation, cell
differentiation or cytokine production, as are further discussed herein.
More specifically,A Zanicine ol yeasts deyreol e suskeffiilneidn byh8E@r &DeNOson or
treat meng o0f PUtHIATNE ©];SL358 BY 3Q 1MUY Rinkiia0 2 el Ahe kMIHNE
response. Autoi mmune dj seases which nmay be anenable to Zcytol O treatnment

i ncl ude | DDM1eRAtHE A d@ePosigralhsamissice axtanding 4xamt ABipPke. Al so,
Zcyt ol 0 pol ypeptd dessiefud he pr esemi oniveNt itd) 2Ry ke 1vusehyl aninbnhkkit i ng

cancer cell growth 35 or pralif.eratiagn. 2.0 MAY 20D2 5 Zcytol O
pol ypept i des%EﬁSJt%be 4es@ntgqiyr?\}é‘r?t'i 8?@539 aiPs % titmuItAE  t he®i MbHESsyst em
to better commEtuenay @xtands fwiomalamimicealdiehsediduearti, cal aencZagt ol 0 can
be adm nister t.em A .Lncr. |_.atel e pr.o A by -an
i ndi vi du%?. C?e%d;rl, ligly 151%05813 %pé‘%t%'?iger%%fd%tehtelSgr‘es?e(r%fg%%gght |¥(f)n may be
used in tracHE sifedd:i3d .oTher agitesler Gecviegices jeciafliso dgflinedt bpn8EQsuch as
in the maint efiangs. 1y, wound repair of the tracheobronchial epitheliumor
cells underlying 10 the sanme, in regulating mucous production or nucocilary
cl earance of debris or in treatnment of asthma, bronchitis or other diseases
of the tracheobr onthitdin tar @elconkdt aspyectl 93 emnkaneeenweund brakéngsand
pronot e Lggener q;.i 1y ofn %ff%%tsgq tni ssues whi ch _may _be (eipeci ally useful in
the 15 tfeatment’ o peri odEntar TP s ase ST F T REA TS, 12 y?ol 0 pol ypepti des
can be used ttramsatipgkion eowdictieans (SUcla adNds eeigaens, eecgéimmgand dry skin
in general. Ap, iéip% %@%@i,m@ﬂﬁ foyt he (R o2 Q ohNVERLE AR LGl ates to
a peptide or polypep id?pe i ch has '%ihgcz%n’i not ggll% sggugnce g‘%\ an 2
epi t ope- bear iSO it4Ye BECHOLEFH 0 PYPp Slegieti-d énka FEFg1aAt @Kl ABSaci d
sequence desgddyetblabavekedepti des or pol ypeptides having the amino acid
sequence gf an epitope-bearing portion of a 25 Zcytol O pol ypeptide of the
pr esent frvention i ncl ude portions of such pol ypeptides with at |east nine,
preferably at |east 15witthimome thietenapleytabfl ehet i30en0ibh Bhene asi ds,
al t hough epi tgn Qgg{l n pL. i .any._| : [ di ng the
entire am no ac_slcf‘ s?egfﬁlg%é%egf Egig%ly%ﬁé‘%t ixlyge%%%tk?ﬁ‘ggﬁégsg%?li gﬁ/{éﬁti on
descri bed abothecly diad deepndnggeduced ha srpsessionyercton. afl so cl ai med
are any of these RAlMPeRIcVESS whiak iar %afius‘afélgoeg@%@%@spgl ypeptide or
carrier nolecule. Such epitope variants include t are not 35 limted to
SEQ | D NeRB: PRlypepkicen§dicesep: Biutds DNEmsesBsatepit ope- bearing portions
of ZcytolO can be used in purifying ZcytolO fromcell culture nedium 20
MAY 2002 6 v . .
Within a further aspect of the invention there
is provided a chimeric polypeptide consisting essentially
of a first portion and a second portion joined by a
35 peptide bond. The first portion of the chimeric
polypeptide consists essentially of (a) a ZcytolO

polypeptide as shown in SEQ ID NO: 2 (b) allelic variants



These and ot her aspects of the invention will becone evident upon reference
to the follow ng detail ed description and the attached drawi ng. 5 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The teachings of all the referenfﬁs C|t§ﬂ
herein are 10 incorporated in their entirety by reference MAY 2 tting
forth the invention in detail, it may be Helpful to the understandlng
thereof to define the following terns: 15 The term"affinity tag" is used
herein to dengte PebyRenti d e hat,.gan.be.attac second

pol ypepti de tgkp§28|Qb p% ’ u§F§|gg?ﬁ%nhér%&étggtﬁon&%f Fﬁ@ égcg%dfg

pol ypepti de ofERr Vi §E:3Pt §EQoﬁDaNPaéﬁmeﬁEQoﬁDZUOtaé S8BONED pid yR@ept i de to

a substrate. kmopIbnabRak, o@NYERERDI #6 : 95K ; paﬁaeue)fﬁtow@tﬁh an anti body or
ot her speC|f|%PE|nd|n is availabie’'can be used as_ an affinity tag

Affinity tags XPﬁaégéegoF 2hi 8Ffdirhelepgtt 90pr dterhigel NFPsédh @F  al .
E10 J. 4: 1975 (p1985The25ebbhdsporetioal of thhaﬂsmgﬂz&npblyééﬁtﬁdé1991)

| ut at hi S Joh 67.31 988 du-d
arTinity tag CrSeBLE B38enEThl Y °0E, 380EREEI pSTRRRPLdF SR 4. F050 4
(1985) , subsefficeipPy EaagTNWpebtndeneFbmpoénmeht tBeoaéﬁhmntpgwag is
6:1204-1210 (£ﬁ8§%m3§§g§BBGglﬁvtd'809%@9%P9d§eptkﬂg ﬁ&eﬁﬁiﬁﬁ 2g i genic

epi tope or bindin ee, Fn ord e|n<ﬁxpre33|on
and PurlflcatP6ﬁv2d395e§9¥e€§99&)VeEﬁPESeﬁEGGﬁhggathen¢bym¢ags are

avalIableuirogbtpgagtgaéb SHAPhbEE Sck 8150t raRBRLORES o B 9L &8l Ripcat avay,
NJ). 35 The te vari ant s used herein to denote any of two or

eli
nmore al ternatf émFBFﬁBPBEYBeBEﬁQe%CCupy|ng 2 0 MAY 2~2 the sane
chronosomal locus. Allelic variation arises naturally through nmut ati on, and

may result in phenotypi I phi Wi t hi n_popu at s. Gene nutations
can be silent (no chang@l?ﬁl¥ﬂgnenc§géﬁ°56#yﬁgﬁg?%e ? ey e

pol ypepti des hheragial pepetdeadi an act dbséyuehzae. sﬁémaffnaﬂkylbmnds\&wlant
s also used bepelBoin HSTOLER;RECAs] alsg989§&1 ofd, A& dfeyali ant of a

gene. The terns "am_no- an car term O ‘are used herein
to denote posFPanéd%PFKPhcp%ﬁ?b%%@yd@%lCW%@¢@t¥%bl%%mt%ﬂﬁ atidvedy these

terns are used Mtyhoiefgégyﬁgpﬁgd@.partlcular sequence or portion of a
pol ypeptide to denote proximty or relative position. For exanple, a

certain sequence positioned carboxyl 15 termnal to a reference sequence
within a pol ypeptide iSWi@nﬂmedn@Emdfn@épé@tt@ﬁ @ﬁétpa%@eﬁéﬁiﬁuuﬁtiﬁnthe
referenc eq s LS. e essarll he carbox terninus.of t he
conpletegﬁglyggg ¢g$”éﬁ¢?¥é?§ 3 Charm tﬁ? rﬁ?mQQﬁﬁﬁ MBI ¥ ¥enot es
non-i denti cal plrmlété@de;Y\mlﬂ’ opmwpmm@@vm eohlyizestsiom art:etd; ast abl e pair

under approprbﬁéﬁmgé%mttéédwy ézgrgggﬁf@C@éh£%f%'ft el {8lons

streptavidin) are prototy B|ca menber s | enment ant|-conp enent

pair. Cther eR@¥pParySebih Ereftodintat togre 1 ki fgratign, cell

receptor/|li ga@ﬂfﬁ@dréxsu@tfﬁdnbwhy/@ﬁdﬂgﬂﬁb( och'l?cptiﬂﬁh Ofn &jtid GRvdIdiilch
sense/an5| ense ? nucleo t he er e subsequent

de pai
di ssoci ation Of rﬁ?éﬁh? ?Rﬁwﬁ ?ﬁﬁﬁtiﬁﬂ?e WHeMREARSF, G 30
conplenent/anprolzigﬁaﬂmnn pae k1 pief Hredabtyi dtaisora dat nedrtagk iafd i n|ty of <109

M 1. production, as are further discussed herein. More
specifically, ZcytolO polypeptide may be useful in the
prevention or treatment of autoimmune diseases by

30 inhibiting a cellular immune response. Autoimmune
diseases which may be amenable to Zcytol0 treatment
include IDDM, multiple sclerosis, rheumatoid arthritis
and the like. Also, Zcytol0 polypeptides of the present
invention may be useful in inhibiting cancer cell growth

35 or proliferation.



The term "conpl enments of a pol ynucl eoti de nol ecule” is a pol ynucl eoti de

mol ecul e having a conpl enentary base 35 sequence and reverse orientation as
conpared to a reference sequence. For exanple, the sequence i rTLfAIG}%g:GGG 3
is conplenentary. to 5 CCCGIGCAT 3'. 2 0 MAY 2002 s The t P contig"”
denotes a pol ynucl eotide that has a contiguous stretch of identical or
conpl enentary sequence to anot her pol ynucl eoti de. Conti guous seguences are
said to "overlap" a giyen séretc of gol nuc%eoéide seguence 5 gither in
their entirety or alonécgtﬁ Pt PREYBEPELERSoPLt hBE pBIFRTRT et Yoot * ¥Rr
exanpl e, reprmeyenilab veicodbitgs the thaupel gpatesotodeeseeuenmebat

5' - ATGCCTTAGCET- 3. :arhe o' T 23 _and 3! - (I%g% R | he
tern1"degengﬁggg%ﬁﬁ%ﬁeg?igéggéqggg%gklggﬁétgg Bagégggﬁ%é’o t%% %o??%es

t hat i ncl udebeondninigberedegystentcatodtons {nsreaapapbateleta reference

pol ynucl eot i de JaRleqdherihah ¢RA9Yeana1 PolyPesLHe) zcPegeser ate codons
contain différent triplets of 15 nucl eotides, but encode the_sanme am no

aci d resi duePOLlYRept&AgsaRnd &he PreprBEsiB¥eRt éAROBRY ARp)usaFelRerm

" expression eglchea-speds€dct ordepatBeabbbAcRPaloEpebieic! i near or
circular, that conpri,ses a segnent.encgdln .a,_pol ypeptide of.interest
oper ably' 11 nREBIEG5aRNEr oRF s BgrbAt SAENGR-BFEURRESTOF TR94 (REHY pti on.

Such additiondl thegreatkebbebudaipiloaplieheahdmt erntedl srusdeprlnioes, and may
I [ d : LOh0S: | j ' | ect abl
al so incfy et‘ri]%hes%er,mﬂﬁ Q{eg%ggglﬁét bR h%ﬁ?hgg%ﬁgﬁ%aé@éﬁé ectabl €

mar kers,”an enhancer, a pol'yadenyldtion srgha ression vectors are
gener al | y decileedahcenpfl dehirdsoprvinatreipment ahiyasohmai oxdreihi 5s of

both. 30 The tepihehsaliabades WreRhaPplhefebBraneRlYNUELLOL | dfy depot es
that the pol ynucleotide has been renmoved fromits natural genetic mlieu

and is thus Plée 6RhaPREr expraheslingr 2RAWRAPRAC R oBFPPNSE A RE and s
in a form suiatf@el-eeBioL idsaewi Whi Bhgaagt beakkyeenglDeenedfdb i ofled n
productiq$ Séstens. uc isoLaged nﬁlgcules areFthOﬁe t hat Q%e se @rated
fromthet? natGPAMEBhvPEoRFEAPIGREA! nEitiaRSE DNATRREPGERDHT ¢ 2T01RE

| sol at ed DNApol&pémedgs~ban banhsedle§ bfgahespinsgomditﬂmnﬂisuan&sfree
of ot her genggc&ﬁ%gighlgg Eggyagaed dgggﬁlix géﬁggéfyed, but may include
natural ly occClrring 5" and untransl ated regrons such as pronoters and

term nators. The 5 identification of associated regions will be evident to
one of ordinary skill PR fAE1EiPN3dechbpdiranpl ef BHRaPTeFRPYI j an Nature

3ri774- 78 (1989kntiBA resakatedo RapypeplkderOopopypést Ndé Swididl) wad ypepti de
or protean that is.found.i,n a conditi ot an its. native enV|r€nnent,
iLlFr

. n her th
such as apar £Pfr 8RBPoBG 1 9n§SGHFRER ??s@ﬁe?pfﬁogeb?%?ﬁ??%xp?fﬁ¥ﬁnt%
i sol at ed pol gpepitdeo podybepanticahbyihgeenohmbhbeacpdl gemppnakes,
particul arly r; I id 1 i pal | QLA . i r rred to
provi de the 8%%3%é8§§dé§89%'aﬁﬁPgaﬁggpg?iP?%%g?théé?.g?Jgﬁiéﬁég t han 950
pure, nore pegfispaplydgeegiencehaf 99%spikepevheariBedeert 1o Ckomt ext, the

term"ispdat ody,d9@s pBQS'F@iSEE.ngoE hen8r gs€8ERt Of ntB8c SeHeidal wdpept i de in
al ternative physi.cal 20°torps, such as diners or alternatjvely glycosyl ated
or derivatiz®drtdPrs of such polypeptides with at least nine,
preferably at least 15 and more preferably at least 30 to
50 amino acids, although epitope-bearing polypeptides of
any length up to and including the entire amino acid
30 sequence of a polypeptide of the present invention
described above are also included in the present
invention. Also claimed are any of these polypeptides
that are fused to another polypeptide or carrier
molecule. Such epitope variants include but are not
35 limited to SEQ ID NOs: 25-32. Antibodies produced from
these epitope-bearing portions of Zcytol0 can be used in

purifying ZcytolO from cell culture medium.



The term "operably |inked", when referring to DNA segnents, indicates that
f‘he segnents are arranged so 2S that they function in concert for their

i nt ended purposes, e.g., transcription initiates in the promter and
proceeds through the coding segnent to the terninator. 30 Th QeéMY\ 2002
‘orthal og" denotes a pal ypeptide or protefn obtained fromone species that
is the functional counterpart of a pol ypeptide or protean froma different
speci es. Sequence di fferences anong orthol ags are the result of speciation.
35 "Paral ogs" are distinct but structurally related proteins made by an
organi sm Par al agsTese bd evdwen @spexios MYY t2G02 nuerdrioge wilrdobglzogene

dupl i cati on. Fpragx@nplén Aalaid dS- &&@bgaudwh Aligy are paral ogs
of each other, A "polynucl eoti de” Sl ng oubl e-stranded 5 pol yner

of deoxyri bordRFSEPHeHrang Mﬂuﬂtéo%‘il&%i N%ead fromthe 5 to the 3
end. Pol ysucl eotides include RNA and DNA, and may be isolated from natural
sources, synthesized in vitro, or prepared froma conbi nati on of natural
and synthetic nolecules. Sizes of 10 pol ynucl eotides are expressed as base
pai rs (abbr evbECZRDLEDDHSCROFTION i0feSTHE MINYENTWOXKI | obases ("kb"). Were
the context allows, the latter two terns may describe pol ynucl eoti des that
are single-stranded or doubl estranded. When the termis applied to

doubl e- st randed 15Thltemdleqgst dfs alsedheo meieatenameercdltied dvegtetinamaten | |

be under gjood; ]%}% al enthiq the i Se. |t Wll be
recogni zeg by tﬁ%se ski (?/ élel net eéa]tftt Ieelf'fﬁ @ﬁg%tﬂ\%g Strands of a
doubl e- st randed pol ynucl eotide nmay differ slightly in length and that the

eggs thlere?fdrray 20 sy &t@gﬁglrtqdu tSfohrrﬁsaJAé 1vaef¥ft§%6?¥3t1'nc d%'t%&?lagﬁt thuts ]
all nucl eoti des oubl e-stranded pol ynucl eoti de nol ecul.e may not be
paired. Such Tﬁ%\g?er gbeqé%d’g‘ W9 [£h&, ”dé%é"rsdf %0ty dedipendtR. 25 A
"pol ypepti de"foklawipgl ywermsaf am no aci d resi dues j oi ned by peptide bonds,
whet her oduced naturally or synthetically. Polypeptides of |ess than
about 107amino acid residues are commonly referred to as "peptides". 30 The
term "pronmoter” i sThesdeuveraiffindityl ttaglr tiecwpd tedefpationgenotéenot e a
portion of a SeNG AN Wit HBAUNGL L N IR €8 E0LekBRDI ndi ng of

RNA pol ymarase and initiaticon of transcription. Pronoter sequences are

commonl y, butPHoPRMER tF anfride dier Pudd irgticsdiong deggrsaonorigenes.
2 P MAY 2002 tdhe Asedurd delypeiat&d@;éfxorﬁlicﬁﬁlldee SGRIEy |f%'x“ﬁ(tj:@&@hﬁtén@b@

po ypept ot.ein nay al so conprise non-peptidic,conponents
such as rbotngﬁdrsaetce egsqpbfrﬁa&%er%ﬁloﬁ’rﬂgﬁtlrpar{p any
substituent s pept iue EDIaqhi@ctetlml afoptr (Nl‘BlcTh an talm:lwdly ior withelr t he protein
s produced, ancydd afdhnd Laethe {/Re 0N 86l ol Yeelzadts def | ned

herein in ter elr am™no-acl d bone structures; substituents such
as car bohydr @& igtidupdagre SEAdnAItYy th@s dnediudee@ PodY -Raypthdipeesent
nonet hel ess. thtadthe grertaily ecepharssodelmi esl .3 @@MHo assaciared (possei;n t hat

bi nds to, g bll\pajhéé vel‘{g)la%gul I A ds Eaz alnd)lgagug W‘i@'gﬂbes the effect of

the Iigan e ce thi ane-poun eceptors ‘are "characterized by a 15
mul ti - domai n Stutasthiranes Snpriagisfg ras eox tSmeiddl lamidaJohingand - Gendi 16§ :ddnmai n

and an intracglddy ar Gqu_@atuo f@qmlts, Qﬁ I JRInGRh ey Igtvahved p.p si gnal
ece

transduction. Bin gand to or results’in a confdrmati onal

change in thel"%%-ep’ifiﬁd t t'ﬁftl -c HFfe 237 A9 ¢ I8N béP\b@éﬁnEG Phe FRREECL or

domai n and otdwit v eHIpes)ed Rlt.he Bl decHib odyntanaoi-an1ion (hwes)l eads to
an alteration in the netabalismof the cell. Metabolic events that are

li nked t 80r ectiptantavighmd binddngc pepid denclai@tdere antdgsaicpepstope
phosphor yl at ican, bidehihs plomayinat | See, in general, Ford et al., Protein

Expression and Purification 2: 95-107 (1991). DNAs
encoding affinity tags are available from commercial
suppliers (e.g., Pharmacia Biotech, Piscataway, NJ).
35
The term "allelic variant" is used herein to denote

any of two or more alternative forms of a gene occupying



25 increases in cyclic AMP production, nobilization of cellular calcium

nobi | irzation of nenbrane |ipids, cell adhesion, hydrolysis of inositol

| i pids and hydrol ysis of phospholipids. In general, recept o?sﬂ &g‘g 08

menbr ane bound, cytosolic or nuclear; nononeric (e. g., thyfo 0

stinul ati ng hornmone receptor, beta-adrenefgic receptor) or nultimeric (e.

g., PDGF receptor, growth hornone receptor, |L-3 receptor, GW CSF receptor,

G CSF receptaor, erythrgpoietin receptor a | 1-.6, . r). e term

"secretory si tgr}l%l s %”Eeeq Uence den o]’[ glsooctél r}sgLelqe:]l elgcc e"%[crﬁ%ttﬁg)rrll c6 %gés yaé _

pol ypepti de (rmatweklat driyrough Guvey iz002 @ mayt ingesy)ltt Hat pheyogyedeponent

of a larger RolypAtdicm A6l ddifulA 08l PolodRPt AR BhBUGRaHReCT et ory
DEQ% I o e syntlh T Ze0 he | * I 3

pat hway of a ce ich it s esl zed. The | arger pol ypeptide is

comonl y cl eavekRrtto (Ehmhandse dedhe gnesissmqla@eiirtidsd OFaf&dt t hr ough

the secrekor YeRaddivaibl tiRfd® "HeRbine Madrad ‘aniidi$ed dheeguenice .denot e
alternative forns of transcribed froma gene. |ice variation arises

natural Iy thrREeR Brledierdiang: 16 SHITiURPSiHEEN /i R FaRscri bed
RNA nol ecul e,pwstdias eromdahiby ket wadre lSeparaatiaint tafars geineed RNA

nol ecul es, and may result in several nRNAs transcribed fromthe same gene.
Splice variants may encode pol ypeptides having altered am no acid sequence.
The term splice vdtharterns I'Buines tesed redreiand d aerhory la terotisiad "encoded
by a splige vari f : iptb%q f : . I i ghts
and | engltl%s o%tépo yeréérhs eltrHeer\ér% tr?(ra y inpr etI:llcg{eE g’nlglqi;}?ll g%@'y%%?kg g\g?e. g.,
gel 20 el ect r'dptes ddis)catgxtha ldmie sttdrpa ¢ Baa@sicodisest ¥1ER ues. When

such a val ue JjrepaH@ssefl Aparaieuilar RaudaRiy @d PYrelivh e the stated
value of X will_be understood to be accurate to 1Q% .25 consﬁr,ved am no

aci ds in the BRIVBERY e ZQ @ PR IRy &F & 6K VEo PPEAREPRY new
fam |y nmenbersor Hetdnpll2 has dex-ttdien nmstudiidgghlpoianserede dalrdeoiyd -about 320
identity with the helix D q -10, For_insta . arever : .
transcri 6 i onm-(?olbnluynr?glr ase achrréalér?lrre;ngc isoerg'keﬁig-epgé)ethc%a{ln abg%ﬁgg%ptt&dgrrﬁlsi fy
sequences encoeftated mrauimsdr \ted theheaddmainl, tresgiismsoofmstief from above]

from RNA obt '@{%Jr{@“& Ay e LISHIR SAELESONLal chienes. 1n
parti cul ar, ﬂJiLg y egt;e;edr%e pri mersl desi gned fromtﬁg 35 Zcytol O
sequences ar AR fernifus afr fése compleramplamEPtigew t hin preferred
enbodi nents of the invention the isolated polynucleotides will hybridize to
simlar sized regiqns of SEOID.NO 1, SEQ.D NO:3, SEQ | D NO:18, SEQ ID

NO: 33 or 28 sequencﬁ‘ec(frﬁfl"é %W%%%llﬁﬁf@l%“eﬁ PRdént SEORETEi ons. In
general , strimgentdexonidial ontsiearie ssedhedt etbrno bevcabadval€nitdwer t han t he
thermal nelti d T, for { £ agg)g?qq figped ionic
strength and z’B%cpécl)lha[e]'lP'Ic{n’] ir%t%ki%g %%%p%ﬁ%@u{lle.%( nder gigtfe?tﬁggldﬁgrjﬂ c strength
and pH at whFeh Sosagicehdidrigerrnt) awiflichcomhyimeit2dd dig)aagér fect | y

mat ched pr obey-Judi il oSt idMits GINA tdNGS et dddmphieterithe sal t
concentration is about 0.02 Maqr |ess a H 7/';m the t erggtture i s at
| east abdgt GREY As PRA SFETPRde FO zﬁ%d“&ﬂ"&pﬁﬁ CEGt PFEESof t he

present invenin®ude receptor/ligand pairs, antibody/antigen (or
hapten or epitope) pairs, sense/antisense polynucleotide
pairs, and the like. Where subsequent dissociation of
the complement/anti-complement pair is desirable, the
30 complement/anti-complement pair preferably has a binding
affinity of <102 M-1.

The term "complements of a polynucleotide molecule"

is a polynucleotide molecule having a complementary base
35 sequence and reverse orientation as compared to a
reference sequence. For example, the sequence 5'
ATGCACGGG 3' is complementary to 5' CCCGTGCAT 3'.



15 include DNA and RNA. Met hods for isolating DNA and RNA are well known in
the art. Total RNA can be prepared using guanidine HCl extraction followed
by isolation by centrifugation in a CsC gradient (Chirgw n EWAYZNR

9i ochem stry 18:52-94, (1979)]. Poly (A)+ RNA is 20 prepared fromtotal RNA
using the nethod of Aviv and Leder, Proc.8 Natl. Acad. Sci. USA 69: 1408- 1412
(1972). Conplenmentary DNA (cDNA) is prepared from pol y(A) + RNA usi ng known
nmet hods. Pol%nucleotides encgdin% Zcytol 0 Rolypeptides a%e then identified
and i sol at ed B\, tegM 35°Bkafpl 8ePRYEFI @i PRt YBHCOROPERS BBRF tRdRat 1y, the
pol ynucl eot i destdigubhe presesh biivedeneticadnobecsypl &eehzety UsédgemcHNA
synt hesi zer.  QuLrontly Lhs, AeLhed. ofi.chopge.is, the phosphoram dite. 3

met hod. I f chemcally s?n KesFz&q asinl e -StraAd24° prRIATY s reqU|redS?% an
application suchoxsrilbp"sgngheshssbfreachené polungeheot idgneequenden each
conpl ement ar y, :str.and i e el.y. pL O. k t.genes (60
to 80 bp)gisz?ZCe%igglthggrS?SE??S?WE%dagﬁggcéng%gé%§Ba§%€%€?$s gd by

synt hesi zi ng thige PEANPHENBAE ARG - St FANdSXamBlehehieRhRsant AGLYReRPFgS t he

production okd @Raehol9RaE163898ePBEquBAVBY ST . ASBEOTRAGETT 2% €04LS drust be
2 0 MAY 200Z 14 invoked becauge the coupling efficiency of each cycle

during cheni CACCHYAagYRERAS &N s3sé988ﬁ?f66§§G¢656vercone this problem
synt heti c genes (doubl e-stranded) are assenbl ed in nodular form from

si ngl e-siranded f nts H.that are from20 tq 100 nucleptides in |ength.
See a1 ok “Bernar 4B AR T96RChepRe BRAARCT kAP cotTUYEf o SRR DY
Princi pl es &sAgpkencat pbnsuole®ecdabi hbhat DNALQASH Pnessy wdsdi ngt on, D. C.
1994), Itaku a t i e.Qaf s i C. ol igonucl eotides.
10 Annu. Rev@ggfgg g%? %§d§M§22$§5%o?§g§%§,tgn %??%?%#8%. et al. Chemca
synt hesi s of PER¥NUR}APE}AGt BOdGAThGsEhgEnencedes. a NaplyPeRBlde)Sci . USA 87

1633-637 (199@)enkhase skbbh8dcbAchhg aitrwkbheresognégs shat the 15
sequences_di sc represent a two allel es of

%sed_in SEg%ID NCs:. |, 5, 3 and 4,

the humer afYCSEOEIBERIOsPYB, €16°9838RdS3He r 3PFRR AT Wb it 9eF es of the
nmouse. Addi ti(anal. ,. cat’l ehdcGrartahpieot theseesegdentss) can be cl oned by
probi ng cDNA or genomc libraries fromdifferent 20 individuals according
to standard procedures. Allelic variants of this sequence can be cl oned by
probi ng-cDNA or genomic libraries fromdifferent individuals according to

standard procedurese ALLRl hEx¥RELENLE Qbctbe DA ssddenseashovn 4 mwkQ I D
NG 1, |nclud|nﬁﬁthose containing 2 ilent nutations, and those in which

C 5 s
nut at i oriP r eBQEECHACanl ABSAE BT sE4LEHERY chERESCOBPELFF T IR B HRERcope of
the present kenvedingna pslgpeppiatebhsinbéedsarepatiely climcednis of SEQ I D
NO: 2. cDNAs erated.fromalter Lvely spliced MRNAS which retain the
properties 3%%§‘Frtllﬁ‘él§£cys/?%ﬁn§n%)%l g%élf)t Pﬁe‘%&% f%%lh%séd Wrtl#%l leorg'cope of
the present Smebnaddatiasairecpoenppepindiésdenpodedtey aud hteDhrsatter nRNAS.

AlLelic var | 3BLAcARaoPhha ol A0S 1AE1LAESEnS COHCRSES GAIL s chened by

probi ng cDNA enomc libraries from er ent viduals or 35 tissues
accor di MP t 0T&PAREAEHOPr 0PBBUPESTRABWAC L ACERRLYrRarkeps o JMVERRIICYS, The

present inveat pelyhdehPeat PHAVEHEHaTPUAEEL PakkpPE8E EbRSvedtEoPS| yraic! eot i des

from ot her species._("species_ orthologs”), O particular interest 5 are

Zoyt 000 pol y BEPEFarLYs Hert SeRek - Mnmds plihd specy bEa L WEh uPhaP i i ne

porci ne, ovi nenthaxi akemennsnef bethne, equine, and other prinmates. Species
ort hol ogs of the human Zcytol O protein can be cloned using information and

conpositions provided by the present invention in
30 The term "isolated", when applied to a

polynucleotide, denotes that the polynucleotide has been
removed from its natural genetic milieu and is thus free
of other extraneous or unwanted coding sequences, and is
in a form suitable for use within genetically engineered
35 protein production systems. Such isolated molecules are
those that are separated from their natural environment

and include cDNA and genomic clones. Isolated DNA



10 conbination with conventional cloning techniques. For exanple, a cDNA
can be cloned using nRNA obtained froma tissue or cell type that expresses
the protein. Suitable smu;q Es of MRNA can be identifjed by probing Northern
blots with probes desi r’éﬁstdsl,_e shequences di scl dsed 15 herein.

library is then prepare€ ?SomlrggNA |t|vet|ssue or cell I|ne A?UM Y 200
prot ei n-encodi ng cDNA éam gen s:ahatﬁ%)ﬁg alnaé}lgty of rret hods, such as <
by probing with a complgte %trttlr gpuse ith one or

nmore sets of degengrate léant: siellnras-e seq éfcess b ¢

can al so be cl oned usrlﬁgnt oI gnéﬂ char ﬁ ‘Fleastl gra R Eh@r
al. U S Patent No. 468 b ng apf)orl cgelﬁi e’bder'om he %%(j’h engRs
di scl osed herein. Wthi noa:@ql %I onal ambhggg c%gébrafﬁnswtg)ﬁ usg’d}’

to transformor trans gcﬂ"l hos lfedahs Pr on of ¥ e cII%\IA
interest can be detected wt (r)léy thb e pro 5hw1§| nhl ar

techni ques can al so be appl i ed to the oPagig F gésaﬁtg cl ﬁeevl used
and cl ai ned, th Ianguagren |soI ated pol ynuct ebt$ m&

pol ypepti de, sai d I>IRY tatd@,,bel ng defined by SEQ I D NGs: *2F 4D 5
13, 19, 20, 25, 26y 34 a dlgs O Lncl ud@?lgﬁé lIeI [ c vari ants and specr es
ort hol ogs of these p%l y{)!apt 2:%@ n al so provides

i sol ated 35 prot e|arillpglly%ept| dé@ teh : Lﬁbstsa Pyiellde gl cal to the
protein pol ypeptlﬁgf of SEEELD Nq. 2 ﬂdmelt O%c Bédoi,t ol ogs? By
"isolated" is rreant ?i?tnzt@ n or NRY 20026 ol ype tqqmdltthat is
found in a di me@h her thgnsubgtgatl v@ré“nw | EQD nrrenf" aguch,. Bﬁrotﬁépm

bl ood and ani |p£‘é_§ ue. “Fhrao eeferr'é%lléﬁl)I t he ’Fsoﬂ}aet d po 'yrielmddje |s
substantially fr Bdher, pol yperé?tql parqq%loa_rrl 5 ogtorieltegol ype

of animal origi ﬁ thlea ref @FPé’ddt; rogltdéet;hg poI y%@ﬁrlﬂg in a h| ghl y
purified form E’r@fe% Brmy hﬁ% 950 %rle:;l re pr Jerraaqbl% ddan 99%
pure. The termgy gbst % entifealt's |s i dleereé lﬂeno ’
pol ypept i des havr §‘-’C50% re gFﬁbt}ya,(}m# “nbh enl_(;) r &bhy, @ié,leagtl@OO
sequence %dent P¥esdn. the s showf” ¥ i QEQ | B I‘E@‘e 2 , 13, 19, 20,
25, 26, 34%and or eth’é’ | KhgPeCi ess “drt-hghogs Sudhego], eptrPdes will nore
preferably be,at Feagtzcg o|de‘h’t"¢-‘qa$l and ﬁess fera%g‘y Bﬁ‘y or nor e
identical to ‘1 lSEQ IZD r}g@@a thoI o gg séquence
identity is determi ne(? bﬁomgventl 8ﬁala1r_rg hods Séeer or exdfipl e, Al tschul
et al., Bull. Math. Bio. 48: 603-616 (198 a%mdsjstenl ko‘? q) Heni kof f,
Proc. Natl. Acad. Tf&m USA 89:10915- 10919 (1992). Iglye'bb fwo Aado aci d
20 seq ence§eamen?I [ gn &8 t"0p@p§| m ze the alignment scor es ‘asﬁﬂgoa gap
openi n per‘@l, 101n@c%atp jg??epenal ty of 1, and the "bl ossom 62"
scoring mifLJ'tz of f z?ﬁdtﬁg i kK [ as shown in Table 1 (am no
acids are dP@aégd by Fﬁeolstﬁndard ﬂes,g ter cbe8sy,; 25 The percent
identity |aaqd g)en cal Lﬂ’at SAS: “uted tnl%n%';' Nigs drdent i c%‘i tea es x 100

[l ength of Ioénagag quen@écp'h the So mggg)er ofarg‘apgeantroduced into
t he Ionger @ém.g I\fe F@Iveght aI tmlgyg) qilfetr‘é}?qse]d 25® MAY 2002
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arise through gene duplication. For example, a-globin,

B-globin, and myoglobin are paralogs of each other.

A "polynucleotide" is a single- or double-stranded
5 polymer of deoxyribonucleotide or ribonucleotide bases
read from the 5' to the 3' end. Polynucleotides include
RNA and DNA, and may be isoclated from natural sources,
synthesized in vitro, or prepared from a combination of
natural and synthetic molecules. Sizes of
10 polynucleotides are expressed as base pairs (abbreviated
"bp"), nucleotides ("nt"), or kilobases ("kb"). Where
the context allows, the latter two terms may describe
polynucleotides that are single-stranded or double-
stranded. When the term is applied to double-stranded
15 molecules it is used to denote overall length and will be
understood to be equivalent to the term "base pairs". It
will be recognized by those skilled in the art that the
two strands of a double-stranded polynucleotide may
differ slightly in length and that the ends thereof may
20 be staggered as a result of enzymatic cleavage; thus all
nucleotides within a double-stranded polynucleotide
molecule may not be paired. Such unpaired ends will in

general not exceed 20 nt in length.

25 A "polypeptide'" is a polymer of amino acid residues
joined by peptide bonds, whether produced naturally or
synthetically. Polypeptides of less than about 10 amino

acid residues are commonly referred to as "peptides".

30 The term "promoter" is used herein for its art-
recognized meaning to denote a portion of a gene
containing DNA sequences that provide for the binding of
RNA polymerase and initiation of transcription. Promoter
sequences are commonly, but not always, found in the 5!

35 non-coding regions of genes.
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A "protein" is a macromolecule comprising one or
more polypeptide chains. A protein may also comprise
non-peptidic components, such as carbohydrate groups.
Carbohydrates and other non-peptidic substituents may be
added to a protein by the cell in which the protein is
produced, and will vary with the type of cell. Proteins
are defined herein in terms of their amino acid backbone
structures; substituents such as carbohydrate groups are

generally not specified, but may be present nonetheless.

The term "receptor" denotes a cell-associated
protein that binds to a bioactive molecule (i.e., a
ligand) and mediates the effect of the ligand on the
cell. Membrane-bound receptors are characterized by a
multi-domain structure comprising an extracellular
ligand-binding domain and an intracellular effector
domain that is typically involved in signal transduction.
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.
This interaction in turn leads to an alteration in the
metabolism of the cell. Metabolic events that are linked
to receptor-ligand interactions include gene
transcription, phosphorylation, dephosphorylation,
increases in cyclic AMP production, mobilization of
cellular calcium, mobilization of membrane lipids, cell
adhesion, hydrolysis of inositol lipids and hydrolysis of
phospholipids. In general, 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).

The term "secretory signal sequence" denotes a DNA

sequence that encodes a polypeptide (a "secretory

,OD(YL If~ 2rl INIri IN2ri INININMIUIONIdA~ I~ INIM



I-IN ('~ Il 1O
U~ ' ~1 Id~ IMI('~

N1~-1Q"~1Irl 1O-12INIrl 1IN

\J_
= =
Z
-
!

2 0 MAY 2002
12

peptide") that, as a component of a larger polypeptide,
directs the larger polypeptide through a secretory
pathway of a cell in which it is synthesized. The larger
polypeptide is commonly cleaved to remove the secretory

5 peptide during transit through the secretory pathway.

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

10 splicing sites within a transcribed RNA molecule, oxr less
commonly between separately transcribed RNA molecules,
and may result in several mRNAs transcribed from the same
gene. Splice variants may encode polypeptides having
altered amino acid sequence. The term splice variant is

15 also used herein to denote a protein encoded by a splice

variant of an mRNA transcribed from a gene.

Molecular weights and lengths of polymers determined
by imprecise analytical methods (e.g., gel
20 electrophoresis) will be understood to be approximate
values. When such a value is expressed as "about" X or
"approximately" X, the stated value of X will be

understood to be accurate to +10%.

25
conserved amino acids in the helix D of Zcytol0 can be
used as a tool to identify new family members. Helix D
has is the most highly conserved having about 32%
identity with the helix D of IL-10. For instance, reverse

30 transcription-polymerase chain reaction (RT-PCR} can be
used to amplify sequences encoding the conserved [the
domain, region or motif from abovel] from RNA obtained
from a variety of tissue sources or cell lines. 1In
particular, highly degenerate primers designed from the

35 Zcytol0 sequences are useful for this purpose.
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Within preferred embodiments of the invention the
isolated polynucleotides will hybridize to similar sized
regions of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:18, SEQ ID
NO:33 or a sequence complementary thereto, under
stringent conditions. 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 ionic strength and pH) at which 50% of the target
sequence hybridizes to a perfectly matched probe.

Typical stringent conditions are those in which the salt
concentration is about 0.02 M or less at pH 7 and the
temperature is at least about 60°C. As previously noted,
the isolated polynucleotides of the present invention
include DNA and RNA. Methods for isolating DNA and RNA
are well known in the art. Total RNA can be prepared
using guanidine HCl extraction followed by isolation by
centrifugation in a CsCl gradient [Chirgwin et al.,
Biochemistry 18:52-94, (1979)]. Poly (A)* RNA is
prepared from total RNA using the method of Aviv and
Leder, Proc. Natl. Acad. Sci. USA 69:1408-1412 (1972).
Complementary DNA (cDNA) is prepared from poly(A)* RNA
using known methods. Polynucleotides encoding ZcytolO
polypeptides are then identified and isolated by, for

example, hybridization or PCR.

Additionally, the polynucleotides of the present
invention can be synthesized using a DNA synthesizer.
Currently the method of choice is the phosphoramidite
method. 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 bp) is technically straightforward and can be
accomplished by synthesizing the complementary strands
and then annealing them. For the production of longer

genes (>300 bp), however, special strategies must be

(~"2I1ONri It-2 IMIWIrl I("~2 IM1t-1 1Ol 1d~ I (" ~7
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2002 is Sequence-identity of polynucl eotide nolecules is deté&r ﬁg

simlar nmethods using a ratio as disclosed above. 5 Variant Zcytol O

pol ypepti des or substantially identical proteins and pol ypepti des are
characterized as _having one or nore am no acid substitutions, deletions or
addi tions. THEYOkSKangEsayee [her coamling of flicienciaet gachharcie

conservati ve AR weﬁl&uusmutswmae(sa%e 110 sEallos 2boandTet BeErcome
substitutions,that d% not sign flcang§¥iaffec he foldlng or activity of
the protein otiFoRFSEFEMRdeS ygﬁé@llﬁel &hdd CeSEFGREEIdnaTe0 about 30

am no aci ds; a&m@mbﬁeﬁl;anmndulam é@&hoxykmtenmbﬂalsexhadsdoﬂsagmaﬁhsas an
am no- tergln%%a@etgp @#&ﬁlﬁﬁskguﬁnol ¥$ aCIg q%er §Eh'd§e8fcf9 o about

20- 25 residues, extension |tates ari f reat ronc
affinity tagﬁer@@aﬁ &s anéoﬂychlgtlﬁbﬁ@e&ma$b ModereilarA, Nl sson et aI.

ENEO 0. 4 1085 ol iyl 300l hloo bAdedEAKED L MBRLLAS0L)

gl utat hione S transferase Smth nson 31

other anti gem™& d@iSMop&ess . bWﬁ&Pﬁ@9G§Wa|P CSed 9 %4 - géﬁéFHFaFoKd 6? a
Protei n Expregsi @yn2hesher hidCc akie0® 2 sy@hb@ f &9§bnu@|ﬂé§t@8é§dl ng

affinit ags, are all hl e fromco i al Phar maci a

Blotechy g?%?%ha% 1© §e¥abﬁé gngﬁﬁséﬁ@aﬁgg inlﬁggaggﬂméﬁbs§rtutlons

Basic:argln|mﬁipglne&ahusaﬂdsgeéhedue glifuttdws chyoidgdpaet sgnthase

acidPoIar:gI%t%EIngé% ar %QeS FMprgQﬂpbl A!%HC'@§5585€U3h?S8ﬂ[ine 20
P 0

MAY 2002 19 cont nued“AForatic: enyl'al"anine tr phan tyrosine
5 Small: glycine alanine serine threonine nmethionine 10 The present

i nvention further (pra%i des13e¥al hekye0h @t U:?Lrllp@e%gﬁﬁbgetﬁéﬂé' gps [and

related nmultineric protelns conp r|S|n% one or nore ypepti de fusions).

For exanp? e, S§IREPCER0ApEFYPERL d8 SER BO PPepared ad arfudi BAPISSERt a
di meri zi ng peok@bnadsedesch@sedei Rukag, B@He@t@ NOSN0B: 187, 927 @fdand
5,567,584. Preferred digerizinq otei%s in this reg 8 |nclug .
i munogl obul Pt CEREERRPEr EYPoR &giﬁ?ng. FhﬁuﬁBﬁFSbulPﬂ FEIPBRO pol ypepti de
fusi ons.-can bhélelpressedannsgefiethesakl yeengnaeer ednckbkl slphedpbpduce a
probing cDNA or genomic libraries from different
20 individuals according to standard procedures. Allelic
variants of this sequence can be cloned by probing cDNA
or genomic libraries from different individuals according
to standard procedures. Allelic variants of the DNA
sequence shown in SEQ ID NO:1, including those containing
25 silent mutations and those in which mutations result in
amino acid sequence changes, are within the scope of the
present invention, as are proteins which are allelic
variants of SEQ ID NO:2. cDNAs generated from
alternatively spliced mRNAs, which retain the properties
30 of the'chtolo polypeptide are included within the scope
of the present invention, as are polypeptides encoded by
such cDNAs and mRNAs. Allelic variants and splice
variants of these sequences can be cloned by probing cDNA
or genomic libraries from different individuals or
35 tissues according to standard procedures known in the

art.



20 variety of nmultinmeric Zcytol O anal ogs). Auxiliary domains can be fused
to Zcytol O pol ypeptides to target themto specific cells, tissues, or
macronol ecul es (e. g., collagen). For exanple, a ZcytolO polygeptlde or
protein coul'd be-targeted to a predeternined cell type by fus0MAYa2088

pol ypeptide to a ligand that specificallyl®inds to a receptor on the
surface of the target cell. In this way, polypeptides and proteins can be
targeted for therapeutic or diagnostic purposes. A Zcytol Opol ypeptide can
be fused to two or nore noieties, such as an affinity tag for 30
purification and a tardéta ngredened mn\mit;a;m'ptﬁwﬁlrfaxsipnwldaa al so conpri se

one or nore ¢ i Tuan et al.
Connecti ve Tléscg’ﬁﬁe@%?sear E%OS‘Z%QIQ %?chgélé%iﬁ%%; prgeflr}%s §?ﬁt fe pr esent
i nvention carPREGE olfifmeRd afoatdiiags'y oc Qfr iHavyiawilas aokeressi dues.
Non- nat ur gl | y;,9¢ 3\}6619) IRt ided NGl it m&mmah%nosyé&gew 20

limtation, trans-3-nethylproline, 2,4-nethanoprol.ine,
ci s- 4- hydroxy‘ﬂ}‘b]}‘f gt“}%rﬁleét RAF R Fr YHE - rQ?é’tll?FI gepeipg; feline,
al | o-t hr eoni neyquird h)ermm@rﬂmecﬂe@dets}pédmﬁ erﬂt(h,ologs of the

hydr oxyet hyl hono el n 5 _nitr.ogl uta ho ut am, ecolic ,acid,
t hi azol i di ner}g‘ﬂ?atﬂvjiﬂ}ﬁ |pdr°t§éﬁ€ e?%&&g4&éx$ﬁ§ﬁﬁgbppng nd

3, 3-di et hyl pmmhpcrua,t:to&rst drevdides] h}ort\l'm |pmse2mamMybal ani ne,

3- azaphenpyl al QQHQ | - uhe, d fls nin Sever al
10 net hogs are n?ﬁ%tdi?j?rﬁp gt@%/trC?} ornq-‘le'Lr?(:rg‘ir?L c?flé)tnllnér %%%ﬁgxh ? gccur ring

anino aci d resfanmEs i it cOPot@mde Fdo MH g SRNAN O@tﬁnaeéyér@m gan be

enpl oyed whergjd 0Rselca38 er%g@t itIRE A YL IRd pieiednchesh¢ahbYe
am noacyl ated su pressor t R Vet hods f.or, synt hesi zi ng 15 am no acids and
fE§§?é 0

ami noacyl at i P4 MENGWT 3 e & dgmit Y} BECRAPHONGEFRET N t he
pol ypepti des b)]fottshevlp;ﬂemelsn‘de@tajg@md:md@e thée Rleljlieadeacddsdlogeto
procedurgg krhoeV\anell n the.art. such snlte di_rect d nmut ﬁggnegl s or

al ani nestanni ng mu agenéLS| saféfunnl ng FAmPATE AR ro§C| ence®242: 20

Z081- 1085 (198®itivBads setuealor, ceddc.liat.| . AA(pa:@teS@l engdSAiBg§g: 4nNB- 4502
(1991). In thed aldest deealithdieq shndl &A1 MikRLLALS ghen! BLrgyuced at
every residue int | ecul e, he resultant nutant nolecules are
tested for bunﬂc&gnrtsalméélt |a\/|010§np(l@teg or |HaganAd lbibnaang oxnBoYFgnaPNasor
transducti On)WItth RN Yo Retacict ﬁ%yedi&%ttah%tro%@ ebkbdCcah tRet he
activity_of t Iecule Sites of i rot ntecacti.on can al so be
det er ni ne8 b "fﬁds SEAVERTSFal & F%iqﬁn’:g‘ %’ ﬁl88e6yu§b5ﬂ the

t echni ques apaiyaleaarsemadyadni meamamncar @qut(wullaglsapluyaBO Urs.

Das: 906 312 FRISN 1ok ao8p 202 %) Wit iln¥os, B %éaesoﬁ*fﬁ‘g%g
W odaver et #ACQUFERS I§ét5t01°§@§ bere4rn. 1997:_1)thmhén| additipaalonethednt i al

am no aci ds Gaf alp@ tzqwafrt?r 8 ble0 MR IS its a9k rBeRPLegt 8an¥EEBL 35
rel ated proteins. MAY 2002 21 Ml tlfpl e am no acid substituti ons can

0
be made 4&nd t}\%c{ted:q}é-lsng RoFAPHECFIPY OF HieaGONBsPS ARbSEBPEeRRAgPesuUCh
as those di seiecmﬁéwwﬂwhdh&aan&myam $al'ée|p,r05©|1@0068214i153 57 (1988) or
Bowi e and Sayer ,Pr.oc. 5 Natl Ac Sci SA 2152- ﬁ E]:ELS 1(1 §9) Briefly,
these aut hor & SARRHEES ﬁé‘PhS‘&E F SPRIMeE &S’u b5 FERA8N2 two or nore
positions i n@rmmlypethqn@@ d¢l sskeidngnidorc aimed, otkle ﬁaehgpegel ten and then

sequenci ng_t he (age HcagHuRALKRSRI 88 drd el e pbiGespeeheymsalal0.

al | owabl e substltutlo each position. can be used

i ncl ude Pphag@divgpicdpotddg. beisandefdnesd by ﬁE@cﬁ@nNOge 20852130833, (1991);

Ladner et al .9 U2, B@terzts N84 and?35409ndives WiPOaPubhigalhoNaMEs
92/ 06204) and regl on-di rect %RIA”Ut agenesi s, Derbyshire et al., Gene 15

46: 145 (1986RnA\EPe&ies OrthRACES1DF Ehess) PAWYPSESRESPs met hods as
di scl osed above can be conbl ned with high-thr oughput screening nethods to
detect activity of cl onﬁ,gi rrute% en| zed prtot ei n§ ostdcel l s Q Preferred
assays in this regard i neuB&SEEPT FrSITT et iPdF CaBE Ry 5Rd: BP68&R%or - based
| i gand- b3 fidi rpgoecssay@ol\gme@hldlee teser |abrced shéis@wnth/hﬂ&gemdzedlm bol ecul es
t hat encode agt JUqtel r Il ony f €. -0 I n ng
fragnents) cgcrqf'e!bé} receg&e ggygjegEthe host eﬁ%sNg)n 2Jand 168 gpQUﬂgg
orthologs. By '"isolated" is meant a protein or



25 rapidly sequenced using nodern equi pnent. These nethods allow the rapid
determ nation of the inportance of individual amno acid residues in a

pol ypeptide of interest, and can be applied to pol ypeptides %UL’WA‘QQW
structure. 30 Using the nethods di scussed above, one of ordinary ski in
the art can prepare a variety of polypeptjigdes that are substantially
identical to SEQ ID NGs: 2, 4 12, 13, 19, 20, 25, 26, 34 and 35or allelic
35 variants thereof and retain the properties of the wildtype protein. As
expressed ancgalypemdidertdiat tike floamguadge a "conddltypapoitéderashdef ihed by SEQ
| D NO: 2" NAY 2~~~ 0 0 NGl ude | eLiG riants
and speci es é%]%%ogs ¥5 l%tgw%r%tdl 33/5315‘%( iai.a%%ﬂat grr%?‘e?)%%ggl %%gp%lhgig}égof t he
present invertisgie i ndirudi Ry sfgnrecde fgum ptdeciinelagest SoAYPERGAEAt §S(e. .

l'i gand- bi ndi ng,dd@agiEntisly @t folfsi&m@!@&@@%@%e%@npaetaagdaeﬁgi in
n convent,i onal techglques.

genetical Ly engi neered host, cells accordi Lo}
Sui t abl e Rost® ’Tspoﬁryé’ecpr'fdsdt?scéﬂfl an\iged &&Hléan Bé fPaREEERFERT RO

transfect ed wWridviRkogaro s 1epaidesr A a higlliuperididd fekudeibacteri a,
fungal cells, anq: cul turecgsh her eukaryoti Euk Ls,

i cells. ryotic c
particularly Fuit uerrecfhcaé’I I°S “of it i’“@éﬁ%éﬂ%&%ﬁ%&éﬁ gf‘ﬁ?ﬁﬁh“ﬁ?@f e%?ed.
Techni ques f gumeani JHeattiemy C'lsowresd aDNA addlyeddleas ignd "i Asr udadi hgrexngenous
DNA into a vari f [ r i ad k et
Mol ecul ar d g{ﬁ Eﬁéﬁd}eﬁ?&é&ﬁé ?rty}%ﬁ%nﬁlaalq’tﬁgng%éd..%?Sgg%??nggﬁé?ﬁgfe
Labor at ot § Prefe@dly Sir ileg HHadhGr, sReuenggoydeasdtXusgbéheet al ., ibid.

Pol ynucl eot i desyuarneistldwh arciONd seqwence2, 0l hhe present bpyepsion encode
t he above-described po] ypepti des., A DNA sequence_whi ch encodes a

pol ypepti de o®t ﬁr"gsé*r?t' qrn&g‘r?ﬂiroﬁpieé’l@&nﬁrritg‘é?&"@?'a SBFfes of codons,
each am no agdd yestddesofwillne maaky pepifiedabhe bg ancodedtbyoa codon and

each codon bei conpri sed of three nucleotides. The am,nqg_acid,residues
are encoded blywﬁ(}hte]‘lcr r’esaﬁ%ctmlovsté: 5§gﬁ§alg§yf SPIFoRd. MRFSnitHE™ %\Fg} |€cs’ encoded
by GCA, TEC, SBUGIg NGCP; B85 iCpsispiedd eeCpg ) hiod ogc0d@d rbpnTCerane ey,
Aspartic aci Cid(é?ﬁﬁ)é:x 3 LReRdethi AL GRG QonGRht iGhdEaRkbendakd (&be) ESr

G _Ph (Ph by TTC or TTT;

a
enccded by GAA or enyl al ani ne e). 1's encoded

dycine (Q yr¥srdfooddd ssyvdcat ede, Eudlor Math: BiQ-O%WAYWéOQlQS’
(1986) and Henikoff and Henikoff, Proc. Natl. Acad. Sci.
USA 89:10915-10919 (1992). Briefly, two amino acid
20 sequences are aligned to optimize the alignment scores
using a gap opening penalty of 10, a gap extension
penalty of 1, and the "blossom 62" scoring matrix of
Henikoff and Henikoff (ibid.) as shown in Table 1 (amino
acids are indicated by the standard one-letter codes).
25 The percent identity is then calculated as:
Total number of identical matches

100
[length of the longer sequence plus the
30 number of gaps introduced into the longer
sequence in order to align the two

sequences]



Hi stidine (His) is encoded by CAC or CAT; Isoleucine (lle) is encoded by
ATA, ATC or ATT; Lysine (Lys) is encoded by AAA or AAG Leucine (Leu) is
.encoded by TTA, TTG CTA, CIC, 5 CTGor CIT; Methionine (Met) is encoded
by ATG Asparagine (Asn) is encoded by AAC or AAT: Proline (PPoMAY MRncoded
by CCA, CCC, CCG or CCT; 10 utamne (A n) is encoded by CAA or CAG
Arginine (Arg) is encoded by AGA, AGG CGA, CGC, CGG or CGT; Serine (Ser)
is encoded by AGC, AGI, TCA, TCC, TCG or TCT; 15 Threonine (Thr) is encoded
by ACA, ACC, ACG or ACT; Valine (Val) is encoded by GIA GIC, GIG or GIT,; .
Tryptophan (Trp) is encoded by TGS and Tyrosine (Tyr) is encoded by TAC or
TAT. 20 It is tc be recogni zed that according to the present invention,
when a cDNA is clained as described above, it is understood that what is
clainmed are both the sense strand, the anti-sense strand, and the DNA as 25
doubl e- stranded having both the sense and anti-sense strand anneal ed
together by their respective hydrogen bonds. Also clainmed is the nessenger
RNA (mRNA) whi ch encodes the pol ypeptides of the present invention, and

whi ch nRNA i s encoded by the above-described cDNA. A 30 nmessenger RNA
(mMRNA) will encode A pol ypepti de using the same codons as those defifed
above, with the excgption that each thym ne nucleotide (T) is replaced by a
uracil nucleotide (U. 35 In general, a DNA sequence encoding a Zcytol O

pol ypeptide is operably linked to other genetic elenments required ®omits
expression, generally including a 2 0 MAY 2002 24 transcripti oh pronot er
and termnator, w tfin an expression vector. The vector wll 4l § Tofhonly
contain one or nore sel ectable markers and one or nore origjns N o
replication, although those skilled in the art will 5 recognize that wthin
certain systens sel®ctable markers may be provi ded on separate wechors, and
replication of the exogenous DNA may be provided by integrdtion'into 'the
host cell genonme. Selection of pronoters, termn nators,\? s#l §ct@ble Tarkers,
vectors and other elenents is a matter 10 of routine design within the

| evel of ordinary skill in the art. Many such el eneft $ aie escri bed T n the
literature and are @avail abl e through commerci al syppliers. olo4did eqt ~a
Zcytol O pol ypeptide into the 15 secretory pathway of a hést cell!, & '
secretory signal seguence (also known as a | eadery sequenoe s priepy oiseguence
or pre sequence) is provided in the expression vector. The secretory signal
sequenc& may be thdf of the protein, or may He“dé&ti Ved f ol aflofhei 7
secreted protein (e.g., t20 PA) or synthegi zed.de, nQqve, Jhe, sgCLEtAQry,
signal sequence is joined to the Zcytol O DNA sequence in'the correct !

readi ng frame. Secretory signal sequencescare eormmOMl yn pasicd ioned &' ~o the
DNA sequence encodi ng the pol ypeptide of i'nterést' &l tholgh cért'ain signal
sequences may be 25%positioned el sewerg Pn P h® DNATsE uUENEe 9f T nferfEst
(see, e.g., Wlch et, al., U S Paten . .5,037, 743; |l |L.a t al., S
Patent No. 5,143, 830). SR Q- > @36 T30 1l 1A St ofl e o
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Met hods for introduci ng exogenous DNA into manmal i an 30 host cells include
cal ci um phosphat e-nedi ated transfection, Wgler et al., Cell 14:725 (1978);
Corsaro and Pearson, Somatic Cell Cenetics 7:603, 1981: Gah% m der
Eb, Virol ogy S2:456 (1973), el ectroporation, Neumann et al., J.
1:841-845 (1982), DEAE-dextran 35 nedi atetdstransfection, Ausubel et al.,
eds., Current Protocols in Ml ecular Biology, (John Wley and Sons, Inc.,
NY, 1987), and |iposone-nedi ated transfection, 20MAY2~ 25 Hawl ey- Nel son
et al., Focus 15:73 (1%‘{‘3?@%6&%@{ fl Polypugd epsigs (“%99)1;3%635
producti on ofdéwesamhismny palnilent inkshdds ading ed ramiwebsadiselbseiis

di scl osed, for, exanple, by Levinson et al., US. Patent No. 4,713,339; 5
Hagen et al. ,alfj?‘ée.' Pat ent No. 4,784,950; Palmter et al., U S. Patent No.
4,579, 821; and Ringold, U S. Patent No. 4,656,134. Suitable cultured
manmal i an cells includ . 1.650)., = No. CRL
1651), BHK (ATCC No. C&Lé%%&@%ﬁ%%%e@& f%ﬁné%@o [ ATCC
No. CRL 1S73;idgniHsnletpriteiny amsh pojyrsipt ig@ess5are( tharpchnyieadinase
hamst er ovar \wd@irfly detdOdi imAECamiho Geli P BubeRlikultiiBas., Addetisnal or
suitable cell |ines are known in the art and avail able _from public

deposi t ori es 3 10S he TRRSS SHRPEA 38R BredesslycPfon, ™ROKvil le, 15
Maryl and. | n genefel iy dnrg ddrmlm&raiumeognambaﬁs sagetﬁ)tﬂf:ebhéd,(séuCh as
pronoters, fr \/- or_gcytonmegal ovirus. .See, e.q.,, U Pat ent . No.

656, 5530 GRS i AE SO et 8% 1Bl Frother SPROf AFRLN
genes (U. S. Reftfmdt Now H18ing82r aut i t4, 6dl thé8 pantdettheoadenovi rus mmj or
| at e pronoter ect i r y t e f r

manmal i an celqos% in oﬁ%ﬁ'cﬁ"%grle?ie%%gds t%%g%ailﬁgé?j eé?le _Sg%hggé{]Fsggr e
conmonl y r ef #%igW tagigs 230 le@mimos" orceprdomiyat tRaRendeen cul tur ed

in the presensa dfsildie,SehRH AL 20N 38 ndhl fetfiBAsHet PEsOENE, Of
interest to their praogeny are referred to as "stable transfegtants." A

pref er r ed-3el% 4 ﬁ&%err PREREF Gt MR &G AEOMESPEr ARcESELLRE afifi Bi ot ¢
neonyci n. 30 swedldctaxyenss ctathaed faidi it dthe pued€icatabna(aroagtiniype
drug, such ag G418, of, the | i}6, pelecldion systems iy alsg be,ygsd,to

i ncrease the eﬂ}r’esm on TeveP of thé gene o Phter 850, a prbocess referred
to as "anplifétcad.on EMBEGhpl.i f4:d&750( L9850 ar Nidgsont elyyads, cMethedsag

transfectant spi fi1dve DrRAEANGE 93h)a |AW2¥8nal st heangkeehlye agepy and

t hen i ncreasing“the anount of selective agent to select for cells_ that
produce R4h and Jphugemo@enss 6% 3d| s 1988 he Ofr 6&Hers 2Bt 1gaR1F nePsEOERd

gegeS- A prefgy P&@;ﬁ@ idonllne s&lerGt abl Q_;eﬂi%&‘lé@r Fogddieltydl 0f obabeein

reduct ase, ch confers r stance to nefhaqtr te. er resi stance
genes (e. g@. G "‘Wég?ﬁr clé:,a%l%%[‘i gér'gé%r 2%?%2ncesﬁggronyci n
acet yl t r ansf emazadingam fdlisd thye taged ardl meaidable fapkecemndnciaht r oduce an
al tered phen iy C gr 82 a0 $G8RE RF 0b8isR 1 el fgpurface
proteins such ég : gl%%d ass | a%ﬁl& %Eh gtggnt’a% glgﬁa??ﬁg' P ogphat ase may
be used t4P sort 10 transfected cells fromuntransfected cells by such neans
as FACS sortimg, 1@ omagneti c bead separation technol ogy. O her higher

eukaryotic célTs can also be used as hosts, .including insect cells, plant
cells and avian 15 cel M%#M&gégﬁ—ég%n 1 £ OBAd production of
forei gn pol ypeptides tpasdior i s di scl eaednineCuarino et al., U S Patent
No. 5,162,222; Bang et al., U.S. PateqF .
ysine
30 histidine
Acidic: glutamic acid

aspartic acid

Polar: glutamine
asparagine

35 Hydrophobic: leucine
isoleucine

valine



No. 4,775,624; and W PO publication WO 94/ 06463. The use of Agrobacterium
rhi zogenes as a vector for expressing 20 genes in plant cells has been
reviewed by Sinkar et al., J. Biosci. (Bangalore) 11:47-58 (%gan% l&éeCt
cells can be infected with reconbi nant bacul ovirus, comonly MR AW om
Aut ogr apha cal i forni ca nucl ear pol yhedrosis virus (AcNPV). See, King, L.A
and Possee, R D., The 25 Bacul ovirus Expression System A Laboratory Cuide
(Chapman & Hall, London); OReilly, D.R et al., Baculovirus Expression
Vectors: A LaEhlke cry gumbdanedini versity Press., New York, Oxford, 1994):
and, Richardson, C. D. arkthatiBacul ovi gherEXRNGSSHen Protocols. 30 Met hods
in Mol ecular Biology, (Humana Press, Totowa, /(NJ, 1995). A second nethod of
maki ng reconbi nant Zcytol 0 bacul ovi r uF RHIRIEL 4 t ransposon- based system
descri bed by Luckow, V.A, et al. , J ¥Yynwsité& 4566-79 1993) . This system
whi ch uti |§ zes transferSm\é%Et_ors, IS sglg,'.n the 35 Bac-to-BacT"" kit (Life
Technol ogi'es, Rockvill e, ). This 2~2 27 systemutilizes a
transfer vector, pFastBacl T"" (Life Tedlmdlnegi es) containing a Tn7
transposon to nove the DNA encodi ng thg., 4yt ol O pol ypeptide into a

bacul ovirus genone maintained in E. coli as a large plasmd called a 5
"bacnmid." See, Hill-Perkins, MS. andthg€§®dner D', J Gen Virol 71: 971-6,

( 1990 ) ; Bonning, B. C et al. , J @tmMion@he’5:1551-6 (1994); and,
Chazenbal k, G D., and Rapoport, B., J Biol Chem 270:1543-9 (1995). In

addi ti on,lqransfer vectors can include an in-frame fusion with DNA encodi ng
10 an epitope tag at tMaeCpreseltt dhwiemts cof fulke hexppessedeZcyt ohbiety

pol ypepti de, for_.exanpl U- .U epito t.ag, .G ussen r..I. et al.,
Proc. Natl. Aadt"& _po@gp%g%%ﬁg (f'%gc’é’%n.s ainﬁig(:ilé?ltaé:(“é3 nf“hlggxﬁ'ﬁg\ﬁ% in the
art, a transfmrotedgtsocoppmtsingngnzc pro®ries prlypeboited fugtong] . CoFer and
15 screened f 1 ds i conpkal i-n r wpt gene,i pRdLeati ve
of reconbinaﬁ?&gggﬁgggigggkegﬁeggégkggﬁ%ﬁ% %%%tg%n?%ebgﬁédrggoﬁb?ﬂgﬁgh
bacul ovi s Fehcnelinerigdngt Pgotgdnngsc Srhdsa ceechAanglies, . BRGeRs8dNPS-

transfect Spedapiserodf Luai Be6Ea ,68ll S, PcFerPbd eghksizRagORBLAANAS2OnVi I US
t hat express§§{2cytolo 1SS ggequentlyéﬁ%ggﬁced. Reconbi nant viral stocks

are made by Mebod€ iR TmoRLy UGEed L HE FERSHBIhahf9vPPus is used to
i nfect host a&na=sns25 typucaklypbaldeal-Zdyitwa odevilypeptidm tfheibak| canmywor m

Spodopt era frygi per.da...se I ner.al i P n a
Biotechnolog&%g5&&%%%5F§sggnggﬁggﬁggg%pb%éggge%gggnggagﬁpqgﬁwggégﬁﬁéréss,
Washi ngt &9, DNagietyood) muAksmead Ccsdicyaiglld exallogisie | duxkhe lpryhdguakngeOT"!

cell line (Ingd ipoenkedetbyedytbo® Toighepkyscd Rb tHrgSt EAERNEo
No. 5, 300, 435) . Cnnnerg%ﬁlly avai |l abl e sérunfree_nedia are used to grow and
mai nt ai n t he B89 gt dBi e CAEENE Sar £TSPEEFOFPFECUdESt deT8chnol ogi es) or

ESF 921T"" (B4qiIlesgindn Systerkamble,t ke 282 otel polyperdtEde3brcptd40RT" "
(JRH BiOSCieQ%EﬁkiEEp%é%ge§§h 25 EX &%%%t%&%ggzafcelg ngﬁxb§09§s§§g a
25 polypeptide to a ligand that specifically binds to a
receptor on the surface of the target cell. 1In this way,
polypeptides and proteins can be targeted for therapeutic
or diagnostic purposes. A ZcytolOpolypeptide can be fused
to two or more moieties, such as an affinity tag for
30 purification and a targeting domain. Polypeptide fusions

can also comprise one or more cleavage sites, particularly
between domains. See, Tuan et al., Connective Tissue

Research 34:1-9 (1996) .

35 The proteins of the present invention can also
comprise non-naturally occurring amino acid residues.

Non-naturally occurring amino acids include, without



(Life Technologies) for the T. ni cells. The cells are grown up from an

i noculation density of approximately 2-5 x 105 cells to a density of 1-2 x
106 cells at which tine a reconbinant viral stock is added a? 9
multiplicity of 5 infection (MJ) of 0.1 to 10, nore typi cal fNéXru?sz
Procedures used are generally described iggavail abl e | aboratory manual s
(King, L. A and Possee, RD., ibid.; OReilly, DR et al., ibid.;

Ri chardson, C. D., ibid.). Subsequent purification of the ZcytolO

pol ypepti de fIimitfkidre, smnrm'rmaat—atﬁth:;alrpmﬂlard}i ev,dd mesihagopethidde ,descri bed
herein. Fungal,;ce) Iﬁy gieyegtsztarpsel 4 byl any cells of the
genus Saccharonyces can used h|n e presén i nvention, such
as for produdhfifigh}plf@hé?lmq:r @M@mwwpmuwdtmgm@e Met hods f or

transform ng . W 1809 MR RN RGN G el, eCONDI Nant
pol ypepti des t er efrom are di scl ose by, “for exarrpl e, Kawasakl, U S. Patent

No. ~ 4, 599, B1M1GERELHa™Ide pRogeg WG agins,: sipedPlis ¢§19373; Brake, U. S.
Patent No. 4,87{h£9Bid\Mé cthueio lLC la\ch P ﬂ&pro'i,l&& B43anand -Murr ay

et al., US. Pat 845, sfor cel e sel ected by
phenot ype det'%qﬂ?ﬁfe%r’\%y}rtei‘r % 'ccﬁﬁ'Fanq;? dH0G resi stance or
the abili ty 2oxtvoe irmey |2+at2}a@t@b§éwd@mmea aaratza@tlnleawllallunnaat, ée. g.,

| i ts t
syatem ti sl CREAPI A o S B euctRiydtBtRhit o 28elBhal YU O
al | ows trlamsfrnﬁrnrmm;@mes }qr@vwe ige |tdret e thyfagr owtdcvnp@rgltu@gs@oaont ai ni ng

medi a. 30 Suifalle PreBUEHS i3 B8 RRLC SefQliudse 1'r1'&oy%§%Ee'1%| ude those
fromglycolytic enzyre genes (See, e.g., Kawasaki, U. S. Patent No.

4,599,311, KiFRjsrRifARle an Uns Visidmysten £ag1 beg ppplongdprheseiny, s,
Patent No. 4,/ Q%sd}9% maadlwrsolax@efmif L@Qm@smSe&cansg U fs 35
Patents Nos. 4,990 4 063, 154; 936 4,66 454 rans ormatl on
systenms for 1P te% Srlil&plfd:”sﬁ&f &¥ul a%%g‘lhﬁ%r% he8i%?

Schi zosadcﬂﬁarmwmeaqmiﬁo@,nd aiGoeity 120322 & RKIAU prer tkmp@res 1haches art.

Kl uyveronyce S, apdSid | di r o

nmet hanol i ca, SFP% aléglw lljzltrolrrgn (asn?r'ﬁld téa ?o&?)pngﬂ?g;eg :'(a)r%et : Hrg|S(r?n%:he art.
See, for examﬂ\@n@@em e ddentifiedemcanreisgi s psogsgusasgkm@a

(1986) and Crggtnd)-a3t Paheim alyosAeB%ar%&edA%ﬂ%ra?ﬁehb@isceH §1aaynee
utilized according to t'he met hqds of M Kni %ht et, a Pat ent

4,935, 349. MAHOUE 1D MUAFRIES LS gy “Urﬁr‘éhﬂ‘?&a&enﬁﬁ&f‘é’ed?éél osed by
Sum no et2a@l .30dd-S.odat@ws NQg.; ﬁ,abf?sz 2281 Netdreds fvart110 Acgansein oga

Neur ospora ar ow.t 7, Patent 4 48 The use
of Pichia rret anoqlsgcd 21%20% ﬁ%is?{ﬁ?gr tItﬁle t;glreoit?(t::ttle N%l nbl %%ﬁﬁpr oteins is
di scl osed i n allaP@rEs Misdtiions axe WOtIDAUZAS0 atV\QV@TNlT@SiduleQSIZBQS%

and WO 98/ 02565 QYA ,MRRC #hes af 143k ¢ ﬂ\uttra%QSfm%rl@cﬁgeB a'f@t bagekizca will
comonl y be prepared ‘as dqubl e-stranded, circular %aasm ds, which are

preferably |ifaRd®Iicadr acs ivisdstGrSati driigaps Disr}pepende SpEBaGCt i on

in P. 20 get hanglddiast iidn)i &oprlaﬁaeﬂtrﬁﬁjr vdind e idr eestidiueandhker airgat or in
the plasm d be that .of a han I|c %gleﬁgpﬁuch as a_P. nethanolica

al cohol uti | i Gt dte t(hﬁ GEEGI pF&ﬁSFePE i ncl ude
those of the mgwdimtmmnetsmmam (claHAS)l,sof bemdetezbidelydyogenase

(VD). (2nd camldnn d T genes. oRgulRcld LAl Belatsatal 8y glhobhe DNA [ nto

t he host chronos erred to hav e enfire expression segnent
of the pl asmtcﬁcfhrb}rm@f @ts l@@tcrleéﬁrdglalgylelmg Iblmn%q!@enéié%’StAlép@fféPMd

sel ect ablg W%zkeghét@aﬂﬁ%ﬂt@, atab@uqmga n@e‘@”@'o‘ﬁ%x‘aﬁxp@ep deet/Baneld ca ADE2
gene, whi ch encodes phosphori bosyl - 5- i.m dazol e car boxyl ase (AIRC, EC

4.1.1.21), wikth AdAFGRE F?: ﬁ@§t 38—@I I(sl9t9(?)gr§\P¥F‘-|tlli1 rte 2dbzeHceMBE -adeni ne.
For | arge-scagi1 i ngustadoaloogr qaesees wWiedvidr e @asi,r #pps e cw.ni m ze the

use of nethan refe ed .t host cells in i_.ch _both,
net hanol uti Hoéga‘tﬁg rFS er@gg éﬂo/&%é%) zfré’fdglsgteél&laﬁh?mESPSdﬁgtlfiosn of
secreted protcmmsals’moskie aeﬂflesr@df |fcnoamtarnarlys1s of homologies with

35 related proteins.



2 0 MAY 2002 30 vacuol ar protease genes (PEP4 and PRB1l) are preferred.
Et ectroporation is used to facilitate the introduction of a plasmd
cont ai ni ng DNA encodi ng a pol ypeptide of interest into P. nethanolica
cells. It is preferred to 5 transformP. nethanolica cells by20 MAY 2002
el ectroporation using an exponentially degayi ng, pulsed electric field
having a field strength of from2.5 to 4.5 kVfcm preferably about 3.75
kVfcm and a time constant (T) of from1l to 40 mlliseconds, nost
preferably about 20 nil MhdsebhesaminoPaokdr yubstitetionel ¢an heyghadk ng
strains of thanbaekerba BSCREMkABLA fBLhoaBaGE! hitagbfegtbcsmgenera are
al so useful host cells within the present | nvention. Techniques for
transforning ERESENABEY sSHAB BXpFResengissleerdi By PRIARRRLENEN Avthed

therein are wehheknowaieAckhesart3(see(19850) ,o:.Saﬁ@w@kale& Igéuerlﬁr&c) When
rra su cO

i I I bac E.
ol ypent | 48 nFtBe. PEBa naar nDERePEs SonRaehEL Yhraal 1y SRLEHNE dHhese
granul es, or aaythSdaisﬁnegetmethedpefogL;smgfiaﬁzﬁg@f§§§grfgigfiﬂilaI
secretion sequgnog, b LNeoLor Bl £q8r el ysed p anel,
ena u5| YRR

granul es are recovere exahp
I sot hi ocyanat éupctaraal Fhéynenhlﬁeedapdlybeptsdeucamlm®ehh©e ref ol ded and
di merized by ﬁ\h‘c%lgleﬂgzéﬁepgﬂ)ﬁéﬁi@&és Eacae@érm &5t fé abysi Sragab st a

sol ution of urea a conbination of reduced and oxi di Zed gl ut at hi one,
fol l oned BY dralpypBlagarhstigubiereratl sarhneosbt iR on. Othex Heethader

calseblthe gopaatet l:dﬁl Bfanub@drg@@y@a@? ﬁag@habsopw: Péaé[? CLERRGE A ia
sol ubl e and functignal . for y LN e ce xanpl e
soni cati on or #0sno F8c§ﬁ8cﬂ§8 %g$i§e§9§3? zlﬁ%%}en¥%é%ﬁ£ %E %érﬂgf
space and recdaeenngNbhes5peRBet®9 ; thesebywnbalmehgcihsomem@ 91%06204

denat uracion and Celolding: 30T anslorhed, of seaplepted bost ceblg.are

cul tured accor |n 0 conventrona ures i
2002 31 n&8i udbcdhbailhPhg) nuller eat sadnd Eﬂhe? TONpohesd k. reqU|red for the
grow h of the chosen host cells. A variety of suitable nedia, including

defined nedia and conplex nedia, are known in the art and generally include
a carbon 5 source, a m‘l“ﬁ"%@‘é%n%%’cﬁ cBetBedents sl sft PReA e ialiits and

m neral s. Medeambeyeal ﬁDtHOHi@thISb@Lﬁlgﬁpﬁt)O@@ﬁéénﬁﬁg gfheuidad acd s it
serum as FEQUIéed The_growt h.nmedi um w | | enerall% sel ct for qflls

cont ai ni ng t h&® igbéﬁoﬁglﬁ9gﬁﬁ%d Tﬁﬁ?%@nl?% RY@rpt S Lol on or
defici encg0i nPtefenredsansaps imtthestrepach lscbuﬂgle&&&npxbkmfeﬁﬁtlon

sel ectabl e ”aéégéygaé{%& Jr8£‘e££k‘}f %&égaswg?e{&cd%dpﬁg Cé’édéa}%s“ QL& I nto

t he host cell Ica_ ce are cufture conpr|5|ng
adequat e sour 86§ 8eSeHiBeR, Palev ofbutagenized DNt Peerwles Hhatergnracdar e

of 15 about 25&i0e3§£otéiﬂ§|&%f@i@ﬁsafﬁeﬁé@ﬂld@ vmtn d418i reding
aeration by cQ nventlonf o aﬁ? such asﬁigakln of smal | asks_or sparging
r t

of fermentorsirAIPPBFE WYt nlé?%%n%ff ‘?réd YEPD (2%
D- gl ucose252% Bat8bf M Egpenoed (s {9 m@ﬁefﬁt@quﬁmeﬁbtrcﬂhede@etHddQO

CactoTh yeast gttt ache(ELLES ASLOLALALLES). of 004 adenlde gk 0 000

L- 1 euci ne). n One as i iven novel protein
i s produced bynélwdu@ledeWIacza@adrehed@em1msa®<ebwezptsxsi%e9ﬁfor a

receptor or regepleLs, fQﬁdtBQnQBQtéb?lléﬁcé&Qb £¥éé§%iﬁgé”é¥ JRERRIPr . as

wel | as agonists and antagoni sts of the nafura gand. 30 PROTEI N
| SOLATI ON: |t 5FEUBEB¥@rred to purify the pol ypeptides of the present
i nventionzpo _ >80% purity, nore preferably to > 90% purity, even nore

preferably > 95@6pur|tyU ng the methods discussed above, one of
ordinary skill in the art can prepare a variety of
polypeptides that are substantially identical to SEQ ID
NOs: 2, 4 12, 13, 19, 20, 25, 26, 34 and 35or allelic
35 wvariants thereof and retain the properties of the wild-
type protein. As expressed and claimed herein the

language, "a polypeptide as defined by SEQ ID NO: 2"



35 particularly preferred is a pharmaceutically pure state, that is greater
than 99;90 pure with respect to contam nating nacronol ecul es, particularly
ot her proteins ., 2 0 MAY 2002 32 and nucl eic acids, and fre

i nfectious and pyrogenic agents. Preferably, a purlfled polypébfﬁﬂ%'?gz
substantially free of other polypeptides,2particularly other polypeptides
of animal origin. 5 Expressed reconbi nant pol ypeptides (or chineric

pol ypeptides), can be purified using fractionati on and/or conventional
purification aNGES 3dd RedraicavAsRrrS1endurPsEdepr eEFPPLaES obf akldeaci d
or chaotrope pReitiide .my be used for fractionation of sanples. Exenplary
purification steps may include hydroxyapatite, size exclusion, FPLC and
rever se- phase high performance |iquid chronmatography. Suitable anion
exchange nedi a i ncl udeThs geptean pedygeptides, odigahespresent ul ose,

pol yacryl al S d i : E and Q
der|vatlvgglgggeggg%gﬂrg§C§hh&ﬁa EE lgpgﬁk &?g Egrbs §$NHCIa

Pi scat avay, M¥popent§ pargi-chigang- b#éﬂéngedraamenﬁshryae r wat oyr aphi c

medi a includg, oh@%% etiedisacdl ger pyahueed WhtBeﬁ@%ﬁ&hllpuéﬂéln@ér@@ty|
groups, such_as | - Sephargse” FF (Pharmacia), Toyopear!l butyl K 650 (Toso

Haas, antgoﬁ%F?vFPﬂ S PﬂforéépﬁltSeﬁﬁ&V8§§lPPngﬁﬁEPa}q%ﬁﬂ t heuitakleor

pol yacrylic mesinselsuc bras tABBer ealomoedlthies @ahlaaé) t Bdtls £ beméd d Kex
Sui tabl e solid su orta hnc ude si |l i ca-bas d resins
o¥

cel | ul osi®? r§§iﬁ§ R0 eﬁﬁ?geBBBESBNRnEE g58FBs bedts T ol L yr ene
beads, cr oss-incikee babyatnylaﬁudgaﬂesemisandnﬁheultkeeﬁhnigmen i nsol ubl e

der th i h t 3b
o 1 ed w ¢ RGP ase cHTUE0,  BEKREYBLLR BE1EBLCpalbESL LIPS IRYA D,
groups, carbegllsgedupyltigeihydayl oggénpffmShyar@xpreée@n@(g and/ or

car bohydrat e m@%ﬁtha@s Eé@”ﬂlaﬁ§pgfl.a€9kl§| ENBnehefiat hbesch e Ugleg cyanogen
brom de acti Vatl 0 droxysucci nim d activati on epOXI de actjvati on, 35

sul f hydr yi° adtit¥ Gﬁngh%P EPBBSaENﬁvéFFena ¥AFIELY bokymOSh Lot HATe
derivatives fddsctasbdadbynedabeouRl efgathenvsliecasdarToesgingd other solid

medi a are wel |_,known 2 del art. and are
el Labl o 1 GHECERMEBFY: Bredpp) FnecavkERde EPEH1E: Hat her rhtdpitrory

pol ypepti des Pressupgoitd ﬁpdnagaﬂerherb NHowh9BA) t hendrAus@etkcet onl of a
particular mgthod is a matter of routine 5 design and is determned in part
by the properties of the chosen support. See, for exanple, Affinity

Chr omat o@faphy: Principles & Methods (Pharmaci a LKB Bi ot echnol ogy, Uppsal a,

Sweden, Z988). 10 The pehypeptiedesask, tQénEEQiQWa'Bﬁﬁﬂté‘:@@@:@@e,beof sol ated
by explpltatl n o; theha g Egrthes c gr gé ng%o 2 l|§$d metal ion
adsor ption (I"NECPTERFBmat h§cERCBES LS EE Bﬁr By ﬁf%? di ne-rich
protei ns. Bripefllypepaidek. |A DNAsseqhangedwhnth dhualfienta Ipohpmpepptidms to

forma chel ake (ke SubkauekinyInetds 10 Phgshematol-d (Z000) oc

Hi stidine-rich proteins wll be a sor 'S matrix w
affiniti @, ‘codependeaghupBinehacket aeSiLdneugédthanﬁomePptmed%lmm by

conpetitive %h@hﬁ@ﬁ b?oﬁeﬁbagntBﬁdpéhcﬁrc688n05e§ﬁ§088m Pi shel & | gragent s.
O her nmethods of purification include, purification of ycosyl ated proteins

by | ectin af ﬂuﬁ#%’téﬁﬁﬁrra%ar a‘awoaﬂaliioﬁeékélﬁﬁﬁg%r%h%‘ﬁ%&’%fb Bpryhe Vet hods
in Enzynol ., r¥ebect82e t&dbfle &8 Podlews.Purification”, M

30 Alanine (Ala) is encoded by GCA, GCC, GCG or
GCT;
Cysteine (Cys) is encoded by TGC or TGT;
Aspartic acid (Asp) is encoded by GAC or GAT;
Glutamic acid (Glu) is enccded by GAA or GAG;
35 Phenylalanine (Phe) is encoded by TTC or TTT;
Glycine (Gly) is encoded by GGA, GGC, GGG or
GGT;



Deut scher, (ed.),pp. 529-539 (Acad. Press, San Diego, 25 1990.
Atternatively, a fusion of the polypeptide .of interest and an affinity tag
(e. g., polyhistidine, maltose-binding protein, an i munogl o&ué/i dowgi n)
may be constructed to facilitate purification. 30 Uses The p ﬁ@ﬁtrue of
the present invention has the structural eharacteristics of a four-helix
bundl e cytokine. A protein is generally characterized as a 35 cytoki ne by
virtue of its solubility and ability to act via cell surface receptors to
signal and nodul ate celfigfitiner ivh. iaMeIRS F6IGAG w0 Codver al

tertiary 2 0 MAY 2002 gl sidited Ufele ) ol 8l &l s by Ralaydinnrg eysheime-rich
dinmers (e.g., insulin, PDG), heta-trefoil folds (e..g., FGE,_ IL1), and
all-al pha four helix buﬁrvosflé%ef l?l%"‘asl ats eefn%ﬂ%'gcﬂﬁf $8er iFed™By four helices,
| abel ed A B, C and D, i rmeudinmi (fusalup:s pertvded own TIROITIGY,, CBAer eToyo

over hand IQopéTéi&% belices A and B and helices C and D. See, for exanple,
Manaval an et af~., Journal of Protein Chem stry 11(3): 321-31, (1992). The
four-helix bundl e cytoRietdsirioss ot Insiss faraddsd dubdiT@E;ded i nto short

chain (e. g., 10 IL-4, Ads: s d SR by a8 or ARP, 9rowt h
hor none, |eptin, |L-10) ,épm,ea?ﬁ he Isar_?t er generall yy((ji spl %’r | onger A and D

hel i ces and overhand | dOat i n@Hr tiF vindadad R EGhe €6y PBKi ne"
synonynmously @¢th "four-helix bundle cytokine". Helix A of zcytol0O 15

i ncludes amno acid resjdye 35, aj,.jsol.eucine,. throu am n cid residue
49, an isbfeucine, als&HEFAHIE b Q%ﬁﬂ&f.%%ﬁ&]r?éfi i OFn%P‘%des ani no
acid 91, a |leucine, thragniam nh@n)i di€lEcaiddiaomare, asiGsocadal, i ged, by
SEQ | D NO: 15;Cé}§IA'dIz< CCc‘;,f',ncl udes am no acid residue 112, a 20 | euci ne,

t hrough amino acid resi‘due 126, a cysteine, also defined by SEQ I D NO: 16;
hel i x D includes ami no Siihe eatile i5&nepded ime AGtr 86gh ARPNOTEEH d
residue 172, pedreghigigne, also defined by SEQ ID NO:17. 25 Human Zcytol O
has an intranol ecul ar disul fi de bond between s33 and Cys126. The ot her
four cyst®? nes, Cys80, rerIpinen /i )ans G&f’é’?%darbé( P8di &C8d P65 BFm two
i ntranol ecul aggewi sul fide bonds in the arrangenent Cys80Cys132 and
Cys81-Cys134. Resi dues at_ar redi cted t 3 rucjal t he
structural stability of‘}agclﬁeol @ﬁr}cﬁf’dee'ﬁp , %@S/g;f%ﬁ %@38%?&695195?’Q/s81

and Cys134. Mitation ofTryptapiarof(Tnpdsd g esiahdes] tby %G okhdr residue is

expected to inactivate Jiypct 1of; Ze g %3, & St gﬁﬁgr al stability
of Zcytol O is al so deperident on the mai ntenance of a burie ydr ophobi ¢
face on t4e four al pha helices. Residues |1e42, Phe46, |1e49, Leu9l, 20

MAY 2002 35 Val94, Phe9h, iByrl8.nd niZRl hat! bebbPqihguid3th¥allss,
Leul62, Leul65, Leul68, Leul69 and Met I72 are predicte buried in the

d tq be
core of the RN afy ST Rey YA h S8 5 1t 2dMsst Pﬁug‘sacahloﬁé aci d
resi due nust dbdwe ,a ity drsophadere tadaled dthaResisdudsiexepeatredbbahbehe

i nvol ved in hindin yt.Ql O a cell surface r r si;Aacl yde Asp57, on
t he over hand eggsl’pe bettq\ﬁa/len?r:f thtg\el X %larﬁf%ée as;l&ga%yglgglcazﬁglglghglé%m, char ged
resi dues 3f edlatiae 18- naadedy dwad ngn bdtdr $inef semsef angl iaptD-sensehe surface

of the proteidhy Ay thtd0n ABAMLHX tRAREFeadettd vRY A apAgRKC surface
pat ch conprising. residues |11e62, Leu7l,” 11el67, and Trpl71l. These residues

B
ne v
may i nteract RARIF -a AHER SRdHed dif fthce messenger &P (BBNP) sHhighe
receptor. Therdusmds Z0d P pRipticRld ¢F dhed - dyegtenhvienrebhi 0Anlas about

o . > X .
2 28% | dont ! Lt il S otl o 1 Dhie NRURS SH1 D ROLHREP! o has
30 messenger RNA (mRNA) will encode a polypeptide using the
same codons as those defined above, with the exception
that each thymine nucleotide (T) is replaced by a uracil

nucleotide (U).

35 In general, a DNA sequence encoding a Zcytol0
polypeptide is operably linked to other genetic elements

required for its expression, generally including a



20 identity to human |IL-10, and about 27% identity to nouse |L-10. Human
Zcytol0 pol ypeptide has approximately 76% identity with nouse Zcytol O

pol ypeptide. Helix A of nouse Zcytol O i ncludes am no acid rezigiu%yz’[mzs& an
i sol euci ne, 'through ami no acid residue 50, an arginine, of SEQ I'D NGO 19,

al so defined by SEQ I D NO: 21. Helix B of mguse Zcytol O i ncludes am no acid
residue 91, a leucine, through am no acid residue 105, a threonine, of SEQ
ID NO 19, also defined by SEQ ID NO:22. Helix C of 30 nouse Zcytol O

i ncl udes ami nbragseripsicuerndmoter |andipermimatough vwitino: &1 d resi due 126,
a cysteine, 0f,SEQLRNQedbr al Sphdlefd Hed, t%ilsﬁﬁal'{a '\%n%&nrlg}elaaﬁtgi%f

nmouse Zcytol O i'ncludes amno acid residue 158, a valine, through amno acid

resi due 172, BnPebhiBAFhese BICHEI ¢ adrend and NS 11 4fe PWHB IGEQAD
NO: 24. 2 0 MEY) 208016, |d1dibigh ackydokdnel 1ddtin hidida priaduction of
ot her cytoki nes, induce roljferation and differentiation _of activated B

| ynphocyt e3, FREPERTES HiRAY WD £50P Hh S XS4 130166 SEFESE Y ect s
on gamua i nt eméerioa. prdvilded appegpardte exections, art nesp ffieardEdnf iodm t wo

al pha- hel i cal I i r .o r.el d b 180. r.ot at.i . . for
exgrrpl e, Zdan%lgge%@cg%‘lf&%l r% 3@% k\)ﬁ %fogﬁq%&f(hrgtgeﬁaq%%_ﬁg?ﬁ% t%‘éaen
reported to beoat problucersimect iSakack It df qetdmnt Bgeldexrnikatattisnocyt es

and nonocyt es at,,d | atd Thl
Fesponse. ” Such redul Ay o T %%%ﬁ,’?‘é%%%ﬁ@éﬁ%ﬁ%%%&&“Fﬁét@f

synt hesi s1®y Tkl rquieing dessemn wigrhiay elevglk off qudinany sKigdudal . 4:
563 (1992) anghdl Aadl eaualy Aluah b1dvdhtdbke WA (109 | L-10 has |
and monocy! co Mee B R S TG Aol SN o e PR TR
Fiorentino et al., J. Immunol. 146: 3444 (1991). In addition, |L-10 has
been found to have a protegtiv f i r . 10 . nsulkhn dependent

di abetes 20 nellitus. Ilﬁé aénla eycgtl gof&%%ég({ irbs%lﬁ’gtpe?%ltéﬁ bluq:loortl:h%f t he nRNA
cor r espond? ngseoretony madivaNet & diarfl ecaklanstrigurateryolssanedd at

appr ox! et el Yodgdokde Lbi 00 WA G0 M dd e Rrlisilie MU bl

human transcri was apparent in trachea, placenta, testis, skin, salivary

gl and, prost a®®, P¥hyFeHUEREeh q%@%@sﬁ’bﬁ%s@?%%wrbtvw&?and

pﬁnfr eals. 2cy1|:1@é Osevxial_Se@w asng&&li lﬂs_édl&ﬁ%& Incagjr H:% rmw;s;—.ﬁ df _:tme@roltied!ih]gy, _
skel etal nuscle, salivary . iver and skin. e.ti.ssue specificity
of Zcytol 0 exPt &8y dif s{%rglg'ﬁaés]dfﬁ%[f aib%%bef"b R B D BFGA ;(ﬁdﬂgr' t-

mai Nt enanz@ 3PAY act osyntrhasiedd atthewemd skle \verqreflandsistadneeguepaecr eas
and nuscl e; | JMay, i ﬂ%ﬂ{gﬁi% e , the
Zcytol O gene@%@?%nﬂ on c%?&#oes%hréem é~ $snr2)coyg% %‘?I?Ic%% 2

i ndi cat es t ha¥eading|rame o FoFMaWY fErER] RIBIETWRE GFOCAVEFYant in
regul ating theodmbieed espaisealas oNa Hhquienhe di@sEitg ithee pld19pepltSde
provi des reagePts which will find use in diagnostic applicati on%. A probe
oDt | 911G ¢ Hek ARG R HGNER Gre ot b R S QMBRASE CAY BB used 1o
determ ne2s f pdei Zioyiad elgewhdre plresdd INA duquanse Tl ioterfesa Msteat,i on
has occurred. 10 The present_j nveptd o oVvi en i

si gni fi cant t%é&é’ple}'ﬁef]iéch va uaei.' ’Tﬁg‘ %c%ag%‘%py%'pesgﬁ% e‘%?l%dt ta[r%éma&%ogctur ring
or reconbi nam},, f¥ &yndHatenthdieofs, 4 i83ies and anti-idiotypic 15

anti bodies thereto, along with conpounds identified as having binding
affinity to the Zcytol O pol ypepti de, should be useful in the treatnent of
conditi ons associ MHNEE HAbASRAKHRT FHARFLIAUIRI dfthen Manmadiigd ng
abnor mal 36 ol hd£¥ add XMk i Qude TS PHUHPR e mediatdeDener at i ve

transfection, Wigler et al., Cell 14:725 (1978); Corsaro
and Pearson, Somatic Cell Genetics 7:603, 1981: Graham and
Van der Eb, Virology 52:456 (1973), electroporation,
Neumann et al., EMBO J. 1:841-845 (1982), DEAE-dextran

35 mediated transfection, Ausubel et al., eds., Current
Protocols in Molecular Biology, (John Wiley and Sons,

Inc., NY, 1987), and liposome-mediated transfection,



20 conditions or altered imunity. Antibodies to the Zcytol O pol ypeptide
can be' purified and then adm nistered to a patient. These reagents can be
conbi ned for therapeutic use with 25 additional active or i neﬁh 9
ingredients,” e.g., in pharmaceutically acceptable carriers or Mﬁ%n%m

al ong wi th physiol ogically innocuous stabpkizers and exci pients. These
conbi nations can be sterile filtered and placed into dosage forns as by

| yophilization in dosage vials or 30 storage in stabilized aqueous

pr epar at i ons. HaWley i Nadesnn ot adbo, cortespl atEs (s 0f; dhitddsodings e thi ndi ng
fragnents thegeof pocgs Ngs Ss¢hed oAt | bﬁﬁéﬁ]&éuémxﬁ@f Bl sgludi ng
forms whi ch are hot conpl enent bin |ng e quantities of reagents
necessary forPetYRRRYIALS Higt 4Pyl i Ted deasetnl iagbreaday i FHecdesefactfors,

i ncl udi ng ma@ﬁa@;ﬁlédrﬁwﬁéxfﬁts&ﬂ,ed aeuget U3|E§ e Pate3'1t0 NHAY 42333839,
and_ot her_nedj cati o admi ni st er ed.

hysi ol ogi state ient,
'Fl)'hﬁs t rg % %‘bs%%éasl s'h&E % 4§y H%d 4 7%%%'2(?83&?&&% &kd 3df-fi cacy.
Typi cal | Y, doTSagesPamd: iNo vi4 ;57 9E82 Ipr andleRimefld, guislareeent Noe am)unt s

uselul 5 for 406y P admalaiatd 0,0l PSR EA0en! Se il TSN 190

effective dose‘s r'eatmen | sorders WI provi ?]urt her
predictive i n@ﬁ’%all Ar Qg Nmmmdd@ﬁ}é mms(w At FIRSt r1§t5|1c)n BHE ude

oral, intravefopse WeridgNeddss) ntﬁ}ﬁ@@f(}" @frcd hans LLT‘i'oa%)lozm

admnlstratlonlntothelun or trachea in Bray orm nmeans or a

nebul i zerl®r BAEHR 282 Harlrcbutd@ay sl ctlpt-abl e G8ftr |Vérr§lw }l6 : 8¢l ude
\Qfat er, S?I ijn]g-nz bLg§er fartdl) %%r&s@stan@a‘&womgaf bg@: TANGED -vaul qtq@ttgmarl l'y
e expecte eg ] ram_of "bod er da

However, the ééfgg]eél )bfeglel (I‘)Fl]d%éf rp“iéd\/tg’r C%I’Lh’l ﬁé&‘eﬁy aierredl cal
doctor w th drbwrarin sd&id laxtn drite sardildhdre efmm;itﬂ:tl&djldss@nSstltome% drug
formul ati ons e u >Gihences,
18'" Ed. |, (%E&kd%ab |sh| ng a%er)éast%{r?g&gén%dqaef%q%g’g ;R%%g(r\trg(i(]soddnan
and G | makB s:Mamel Phr rrBIGbISIﬁ;iQ:Iéﬁl,BﬁGSDQSI tResysapdiptiion, PIFOROEEr s( Paeganon

Press 1996) . Nued gidg A Pased rBnl iy Uhidn Hrealgt 25 |f a mammal has
a nutated or l?acks a Zcytol 0 gene, the Zcytol O gene can be introduced into

the cells of FHLTRIMAVIIUS onS&Erb&tidrentl S FaAte¥ndedi Ag 986z&¢€ol 0

pol ypepti de icthet raduced d I’px\dmbitelrl’s AndTiale el £rouch vectors incl ude
an attenuated or ef ctive Vi ru but n ted .to herpes
si npl ex vi rusm‘:(' O, ok r?ae\ﬂer%s I§S C%tr?%aﬁ S rug%(S)Eé%l)l a8&enovi r us,
adeno- assai a& gD Vi 31 andAYhe anitrtdwarluskmajlbe:f dettiev promotiees , whi ch
entirely or alnost entirely lack viral genes, are preferred. A defective

virus is not infective 35 after introduction into a cell. Use of defective
viral vectors allows fdrugifedieatian df wenealdy msedssecispilect| 604l i zed

area, W thoutc eI ntattataltl% \RAY GRd iWHiRH for%l@mMﬁNAZnaSSSe@hher

cells. Exanplges of rticular ctors includ but_ are n limted to, a
def ect i ve. her RNt PHIBIAL Fectdr I G eared R 88 Col |

Neur osci .22 : athraﬂiéc(tmﬁ:b)"] &eldist erhsat échvaddeen cud tueedodn sheh as the

5 vect or desg%é)g %y tf%recie%e,‘:r [JeC %o 1i-xd""lar'e L1 kR PEFE

:626- 630 (19 oY de sctive adenoa C|a ed virus vecto Skl et
al ., J. Vi r olgenes BIR-TEFL (L0 HeirSandgsny etrealreferred §b. as63: 38223828

(1989)1. 10 | s N0 & HIEFREHERIYS . ot Ny gRNE dJ%e'l'étcrt%‘ﬂ)‘l%eﬁ'ta'rRe% is

retroviral vector, e.g.,..as described I n Anderson U.S. Patent No.
5, 399, 346; Ve rEegte &ncoddng re?&ﬁ%"(elé'r%)thq@rﬁtr’rhéptélc negmgcipat ent No.

4, 650, 7640 TegdIe®ion is carried out in the presence of a neomycin-
type drug, such as G-418 or the like. Selection systems
may also be used to increase the expression level of the
gene of interest, a process referred to as
"amplification." Amplification is carried out by

35 culturing transfectants in the presence of a low level of
the selective agent and then increasing the amount of

selective agent to select for cells that produce high



15 al., U S. Patent No. 4,9S0,289; Markowitz et al., J. Virol., 62:1120
(,1988); Temn et al., U S Patent No. 5,124,263, International Patent
Publication No. WO 95/07358, published March 16, 1995 by Dougpe@r Mxy €ooal .
and Bl ood, 82:845 (1993). Alternatively, the vector can be 20 introduced by
| i pofection in vivo using |iposones. Synthetic cationic |ipids can be used
to prepare |iposones for in vivo transfection of a gene encodi ng a marker

[ Fel gner et al., Proc. Natl. Acad. Sci. USA, 84:7413-7417 (1987); see
Mackey et al levedscofNahe. pgoddctScpf UBA, i865r88uB8ed@7géfdd. (1988)]. The use
O | LROTect | 0 olB,iabr QTS e4R98N AU ORNRT ol ALOKSRCPL ] hEnPABGRS A0, Vi VO
has certain practica ant ages ecular targeting posones

specific ceIF@dpéﬁﬁ§§enW§l§heCéﬁéaréfrBéhéFﬁﬂceltolseéh@@¥e¥%%§ dlrectlng

transfectlonotcﬁeeae&h?ukeglgehhgerger@geretes 30h9§§oa9@§nofe§§§z%ée It is
cl ear that dIFSCtIn ransfecti on articular cell types would

particul aPl y ™4 &én@&@@oﬁ?sFﬁténFPssBErﬂPVﬁ1BePFﬁF&}tﬁ§F%?%ﬁ%%%)t?ansuch as
thﬁ panclreaslalbb\?/)e»:e],c ulsednemtaﬂdabﬁaanabkétdStﬁay bﬁtﬁb@m@d @aduhé coupled to
ot her nol ecu 5. fo urpose, of targetipg. Targeted pept]j es, e g.,
hor nones or RZEFEFpaﬁé EXB ﬁﬂﬁhp?ﬁtgFggnsggﬂoﬁgsg lﬁﬁ#ég NgrO

non- pepti de neﬂécshesaceubﬁobelneuphed te CDZ, OCMAY Qk&stIlmmmsones

chem cal ly. o] . can r n. sp, forminto the
| ung or trac%ﬁ%ﬁ%nkhﬁ % ?18@ gﬁb%ﬁhQEagg g %8 Sgea t?téggprSS|ble to
renove tR& cétra§S1f¢éﬁﬁtih@e%ayfﬁﬁm untr@daéectﬁ@ v@bl@rbxasstspmak@nw
plasm d and thepate- kBRPLaAY bbema?ﬁesierﬁegdcsé Srh0isn thechadyogNaked DNA
vector for gene therapy can be introduced into the desired host ceIIs by
net hods known in the art g 10 transfection,_el ectroporat.ion,

m croi nj ection, transdQEP?Bn igBPF eUkRBKOL EEAES NSt T, %%QCPQHH?ﬁQBphate
precipitatioas usetef angenalggnlﬁseusecella Dhfanectorld ransporiai [ see,
e.g., Wiet al i ol e 267:-963-967 (1992): et.al., J. Biol.
Cham | 285" 1783175 1 ESR°FT088Y 108 255 onooRbl ke st REredistedietied to
prepare anti fodeégnt halyppptifiesathgreindisodZsyios€d poy ypeptideset These

anti bodi es cag then be_used to nanufacture anti 20 |d|otﬁ$|c antibodies. As
used herein, he PePfm PahePboliPes® 1 her 4des PRNgcEbndt iDodf e

monocl onal aghi bedies, s§@t' ?ﬁ‘& ﬁtﬁé'?ﬁbiié&@&ﬁswéh ‘fﬁ@ézLéjJCh The Fx(é"é) )2
and Fab fragnents, and t I ke, 1ncludin enetical 'y engi neered

anti bodi es. Aﬁtﬁgéébéstaréumefhhéﬁgﬁseﬁoaﬁeasﬁ@@t@ic@@Iyeﬁﬁﬂﬂﬂﬁxpgf t hey
bind to 3pZcybAbQ PR! ¥PSAL| de1YEtHa2 Kaefhf |40 107/ M
The afflnlty¥o§ a nnn%c?ona ant i %dy cgﬁ ngggggé ﬁpﬁ%&%ﬁ%ﬁﬂ%ﬁ‘%@ ‘one of
ordi nary skiUl. Bhokbe.arnBahgatorépriexanpse, (Beatrhardsedticb])ls Ithvet hods
for preparing pol ycl onal and nonocl onal antibodies are well known in the
art (see forbexahrpretedanbibokeepmainanfpbacul ayitidni FFmon bainziery
Manual , SeCO@g Fdabig igg@gd SPE QN BED S5 Hugg el |
G R, Ed Nb%oc o%a?r cona %ﬁ? od?gglggfcégﬁ %%gﬁgﬂﬁ J%gcailons
(CRC Press thNPVBocaSGatoﬁlngL LL@82§ndmﬁoshearethcorﬂv¥ated her ei n by

ref erenc 0 .eviden dlnary ski |
in the a? , SS%“C onaf g E%Pg é?%%”ggkgﬁgggenérg %E$t8%§éﬂ%3$|ety of
war m bl ooded (@hapmés suBalhs hondes) ; COWReigbaf SD. Bheep adogs, chickens,

bbi t d rat The 5 t t | O tid
be i nor basedlP AR QR RCoDEE=ar 1E RarRosRt LOckBefrretha e oo or

i nconpl ete adphyvastsifyVBréssy, ole@sSsayk, KORROrd p 19\%)6:, sdd) ed in the art
can be utlllzed to detect antibodies which specifically, bind to Zsé%olo 10
pol ypept i desRIER@RFFARY GssBys Bfer dBREHIBBATYA HEPEFFSion ARES

Labor at og W@Hﬁbds"@hlﬂbﬂéeglb?nﬁl&fgé (ﬁ&%ﬁaspféé‘g F@aﬂwa Lapgratory

Press, 1988). Fresentatlve exanpl es 0 suc assays I ncl ude: concut r ent
i munoel ect r BR3B! esi B, SeaeNd mﬁﬁﬁﬁéagﬁawsklﬁ@dr©CQEblmﬂ@ﬁuﬁﬁxkﬁkﬁtat|ons

enzymme- | | nkeg, LITUDRSQLbERL ) A558Y2 {ELH S sofi0habLats o8N Sued a4l on or
corrpetl tion assays and sandw c assay
by Luckow, V.A, et al., J Virol 67:4566-79 1993). This
system, which utilizes transfer vectors, is sold in the

35 Bac-to-Bac™ kit (Life Technologies, Rockville, MD). This



Anti bodies to Zcytol O are may be used for 20 tagging cells that express the
protein, for affinity purification, wthin diagnostic assays for
determning circulating levels of soluble protein polypeptides

ant agoni sts to bl'ock |igand binding and signal transducti on |n VI ro and in
vivo. 25 Wthin another aspect of the pres f invention there is provided a
phar maceuti cal conposition conprising purified Zcytol O pol ypeptide in

conbi nation with a 30 pharmaceutical |y acceptable vehicle. Such

conposi ti ons SYBESe Widdfigest g tpagifew N@C@PrceIHFaﬁrt@Ialcﬂé“? adiidie cel |

L ey ent L At Blo a8 e A AIHIHERD, Lot REMBAIL B ok EALMER ©f
condi tions characterl I nprope prolTteratton

di f f er enti at ieg¢QsHingy ttdie; %§Y391ﬁr@@dwpﬁ@ﬁld@sl@¢@ fubEFBL oY sBES FEHONer ei n.
Moreover, ZcwGl{t Ppolewpapt irkdessali blae apnes tpﬂ%&%ﬁh‘%ﬁlﬁ%ﬁ ge used in
trachea- speC|f|c or tracheobronchi al - speci MAY 2002 42
appllcatlansyhsmmhdas i ISeehe HidllrPerdios , OM swoumd Pegaek, OR.Dhe J Gen

t racheobr onc IIs underlying the sa regul.ating
mucous produg} Qh %ﬁ&o il 3#95§|eaﬁgﬁeén Febri €to Fq?n HngﬁPngnfoéf
ast hma, broncty: tus°.51560r(1<9t9l4¢r dhagasas zehbhhe,t GAGheohnanghpabottachk. It is

expected that Zcytol O pogépeptlde woul d be administered at a dose ranglng
bet ween t he shf Hosdem gdd:18A3z8yt(dPGFe cdnserdétien  dbsassien-f ol d

hi gher, depeQ@kﬂﬂnﬂpQﬁntE%c§hag'EhtXnQ&r%%¥t?hg1%9|%R Bt bAg. eﬁésa§ﬂgutlc
doses of 10 Zcytol O would range from5 to 5000 ~g/ kg The Zcyto

pol ypept ilde & R toPesEng BivERE 6 g @Xﬁﬁé@@@@shpéhtéelﬁxsaﬁﬁﬁaﬂy gl and
and trachea andhag %qngﬁﬁﬂng el N£32! byan EhﬁteEQﬁhé§'§agThe 15

salivary glan synt hesi'ze and Secrete a nber o prot el vi ng”di ver se
bi ol ogi cal f@m@ﬁﬁ@m@eySmethrgteads,fé@pbltabélluﬂpadatﬁcm oB2t hesSaral

cavity (e 9.(159uCl 63300 cOLOLLASLLLCR LA Sh9he LETI nerpligation (o

g., stather|n an i‘'oni ¢ pro i re-ric pro el ns gest
anyl ase, I|paeetandcpmmheaseg)Zaydopﬂousderaanommedobnab Ee.Cgli, and

proline-ri.ch protelns, y tins, and lactoperoxida apd nucosa
i ntegrit y omiSHtEraAT effé EacxnﬁﬁcwhsfgcgﬁgﬁﬁﬂptF@sln ﬁréaag é % alivais
a rich sour cgeofe gm@Wtbthaetofsrsybmbeaazedbb¢u25vhhessaIwmaryaghaﬁds. For

| | t t ai dermpl growth factor (EGF
o owth T act oP\ENGET LR ARGT BFR FGCOPORCRSFaPPEELARAS ERORF O nc of mi ng

growt h faCtOﬁsb&b&e@TGEsﬁﬁb cbmmuhi BechAsdhiesl, i kadguewthtbaetansrécand | |
(IG-1 and IGF and 30 fi brobl ast gromﬂh factor (FGF). See, for exanpl e,
Zelles et al 5 Fﬁ@ﬁﬁaﬁrUQéserﬁﬁ(féi $18269325£P0§ 1l§yntﬁ§§P§ bRagkowt h

factors by th&r@@I ithaky egbaBdsks hekievredikoshesapdeaden- gependeat and to
be necessary for the health of the oral cavity an %astr0|ntest|nal tract.

35 .. 0 RERP™PEH2NE3 VHRE SEE?FélérﬁomﬁﬂépPVdgs hggsnFergopty used
antagonists t-her o .nmay be therapeutlcally useful in the regeneration of
the gastrointestinal tract or oral cavity. To verify this presence of this
capability in Zcytol O pol ypepti des, 5 agonists or antagonists of the

val uat ed with re3Bect SPBPRERReABLERE 1o UPEat SadTA S LaPRC ACEDl Al n T o
procedur @ kngwicailyhe aefll ZipeoHerpekypépbindehe dfgdhi armywormnt agoni sts
thereof may %%odqptera frugiperda. See, in general, Glick and
Pasternak, Molecular Biotechnology: Principles and
Applications of Recombinant DNA, ASM Press, Washington,
D.C. (1994). Another suitable cell line is the High
30 FiveO™ cell line (Invitrogen) derived from Trichoplusia ni
(U.S. Patent No.5,300,435). Commercially available serum-
free media are used to grow and maintain the cells.
Suitable media are Sf900 II™ (Life Technologies) or ESF
921™ (Expression Systems) for the Sf9 cells; and Ex-
35 ¢ellO0405™ (JRH Biosciences, Lenexa, KS) or Express FiveO™



10 useful in the treatnment of asthnma and ot her di seases of the
t.racheobronchial tract, such as bronchitis and the like, by intervention in
the cross-regulation of Thl and Th2 | ynphocytes, regulation ofég&ﬁymﬁwz

di fferentiation and cytoki ne production of other inflamrmatory 15
medi ators, such as eosinophils, mast cellgg basophils, neutrophils and
macrophages. Zcytol O pol ypeptides, agonists or antagonists thereof may also
nodul ate nuscle tone in the tracheobronchial tract. 20 Zcytol O pol ypepti des
can al so be uskdfecoTeckrelegimmbefonfth&i i. cohdielbhs eThehareldhsstear® cal |y

or locally whgpophagsds i 8k Of b BN ¢ Pon ca@@ﬂt} 06f ea@%ﬁnﬁa%qrya,z-
psoriasis or drﬁ skin conditions in general or ds at'ed skin attentl ons.

Al so the zZcyt®¥l BOpdIsideptié e 2o igilreetd }Oi nF@HédaT— nt 'l FRisteiee ta
thrga_tdrruscl e pécopbIname ther#l detdyk ibeacscu@dxh £V éhﬂll%lﬁlcéi offRadi ation
ybri d mapping js a.so netic.techni que devel ope r
constructigg ﬂ?gﬁcFJe%%nm¢]g) %Oogjgntf‘?g S Hepst ¥ ?ﬁﬁrﬁalr\ At %nrom)somes
[Cox et al., Broeederes0Ouded-2S80 arvdfy]ly Riedcmibed fruldvadianledge of a

gene s sequenf%?g%égg\j@%trﬁ;n%efn%g&ﬂgg of L PR p%b S Sd taRbIDe fgr lILése. W th

chr onosonal I On I'ng panel S’ mrercl al’l y ‘avdi I'a
radi ati on hyb® | Reikbypi n@ R5 ¢larrel s/ whb . c Rieghatdsant iGe D’rurmlrblgiadorre

such as the Sanéogckis ﬁl‘ff@f@ét%}ﬁi ch‘etr%“ﬁ&}ﬂdjﬂﬁ ﬁolﬁ%{ 26102 (efRegear ch

CGenetics, | nc Huntsw |'1e, AL), are avail abl €. 44 These
panel s enk®l e ?%p?%PeW%%e%Pn A ISR | Wi g %tifﬁ—ﬁjss SREFSride ng of
genes, sequengeréngged sites (STSs), and ot her nonpol ynor phi c- and

pol ynmor phic markers within a region of interest. This includes establishing
5 directly proportional physical distances between newy discovered genes
of interest and previ ousingadappell svarkersudikie ywaeti seldrowlaedge of a gene

it f f
sehuence | s Tt ELHly R U RREIGdiNS Sl diioed) PR RT B 1T 2
surroundi by dgesed ﬂtl%ﬂ%&it%@i%%ummem@rm, st @& AT preRAGcisig cDNA

clones, 2) proybeiing #r @G‘oz@é’g@lﬁ%;ﬁ:ﬂfé‘eﬂﬂo&” Imwoh%blf%xdl sease
whi ch shows Ilnkaae to, t sanme chronosomal region,

cross-ref ereng?@smn%r&ﬁﬁtsrﬁ?]s]lﬁzﬁ’%l rﬁiﬁ&e%ﬂ%ip%fnﬁpﬁédb‘éﬁé‘g i ci al
in hel ping toreedmsimae Welypgapteides tthagfirdinlafe g 10sgkd bhaveEorThe

results shomeéjxatmrll ”}&fwzéziage eéﬁe Wentﬁﬁ Z%%%ag_frx%r‘patsh to of

t he human chrono gr oup  on ‘ation ﬁlybrl map.
Proxi mal 2hd all st &V- 3 r afasvortk Near Iée,r9531/ve3r@ DEsSEe ant SN -Fageht( BbS2427)

respectively. 4 Tgveg pf‘,q%]lhtq1 SA r@nd it RSl td R, t7ag ;Zeykol 0 gene

in the 1g32.2 regl on on i Inte ate LDB chronmosone 1 na The netic

Location 25 MBSt Ut ver®ity Rt SHutitharfot&hd C\/W}"a(Nsé[‘rr\s'*‘é‘ls ormed
http://cedar. ge1med | £ S8 GHERM wmﬂ&ﬁéﬂdéteﬂ}mﬁdnw gaees have been

mapped to the 3 i on of chronmosone articul ar a

U T eghon HAF SRS STy ST TH VAP d ARG S o Se 249058 at ed
with 30 m8 f croregraon iof tthee dbmmearcd iqf tmqiartacadrmi |nmm0d|eatged W th
cleft pal ate. the allvar

gl and, IOmaly bell;'gwei}l n ge% %ee%ax%ed‘%e s&c?%qoers%%% i %ES% is'3 7
mutated or | ahe @%w@@%mtqnheiﬁq/k@ dehd&anasakd ieft laddud@d S35 into
the cells of el 4, 93 BIY 200K % RIS ALl cha spresent

i nvention invol ves. anti sense Ip nucI eoti de conpositions that are
conpl enent ar Y& F& pidt FRRIQER 1R N ing: MedilR -SEQ | D NOs:

1,3 18 argb SSSuﬂamémdmue;rsar&n&ajmﬁmaﬁdww enld des yeagtdesi gned to
bi nd to nRNA enc]gi q_t}TZc rﬁ}pﬂg }p tides and i nhibit t(ranslatlon of such
MRNA. Such amtsette ‘?%eo & YRS RHe 505 55 eSpPegsi on of
Zcyt ol O pol ypeprashde enddB nPgengs Now oel99 Tl 1lur Kiorgsmana esulajlect U. S.

Patent No. 4,615,974; and Bitter, U.S. Patent No.

4,977,092 and alcohol dehydrogenase genes. See also U.S.

35 Patents Nos. 4,990,446; S5,063,154; 5,139,936 and
4,661,454. Transformation systems for other yeasts,

including Hansenula polymorpha, Schizosaccharomyces pombe,



10 The present invention also provides reagents which wll find use in

di agnostic applications. For exanple, the Zcytol O gene, a probe conprising
Zcytol O DNA or RNA or a subsequence thereof can be used to (rjfh:}éﬂ 2@]315 i f
the Zcytol 0 'gene is present on chronosone 1 or if a nutatio 0 rred.
Det ect abl e chronmpbsomal aberrations at the,gdcytol 0 gene |ocus include but
are not limted to aneuploidy, gene copy nunber changes, insertions,

del etions, restriction site changes and rearrangenents. 20 Such aberrations
can be det ectmmmmsymwta@ti dezsl}afeﬁdmgzqrysemtglilmsenw&@m1by,«oerrpl oyi ng

nol ecul ar gen ue uch as i ctl n fragmen
pol yror phi sm ‘ﬁﬁc_ anal h;lm ?a&ﬁ)rrlts’t algrfcfz}ﬁar é‘ﬁet (’é’l‘%}a %éF@égs enpl oyi ng
PCR t echni queﬁ;llalrﬂ:rnmml gz@@etqamc@ﬁd mﬂdatgzsaarameymwneahntt}aearknovm in

the art [ Sa K &, l%l t. . an,
Chest, 108: 258—265 199%"1]. 50 “Fhoae sbk‘ﬂej] ‘dd mG's'l & gjrltcrx%g reco n| ze
that the sequbttddsdi- é|6<§se(a9|8ﬁ)seed| Sneag, ¥.S4 Pateng Nog, 42682237926 34

and 35 repregifeyiding @ecilllsehay ®e e 1RWEN a@@@r@i@ﬁ@etzcyhgl feB88Bgs and
pol ypepti des, and thaH_l allelic variation and_al ternati ve splici plg are

expected to K (€4 ad -vali-dnt LatsRtodc| 4nddShy48r obMREREBRA or
genom ¢ |ibr afrdxes:zfarrmﬁodm‘lfngr mml\umw@.ﬁ@@@m@l aget distdodaddby

pr ocedur es. | el | c vari.ant f th eque n 0 I\/AY 2002 46
SEQ I D NOs: ? umgnoy £, 3d - 33%| %cltﬁ %r‘?élt‘t ﬁf?se%cg'%?a %I ng FFBR% SnfiPhti ons and
t hose i n WMhi dransfatrindmg Neswros poraaringo ddsicd csedubyc &achargeg, Hr8.wi thin
the scope of ¢ f“Q' fReNt |4@\ée@t3| on. 5 The sequence of Zcytol 0 has 7 nessage
instability m)tl s in‘thé 3 untranslated region at positions 706, 813, 855
and 906 of SEQ ID NO 1. Treatnent of cells expressing ZcytolO with

cycl ohexi mi de can Talel evisat e dfhi Pildhivessagehamsl b | iatsy o Shiawxy Ghet .
al., Cell 46: 659667 198 Furthernore, the AT rich unt ransl at ed

regi on can b&@XpEW&Sie aIrFQP 1BANte BTREE RS f it h%%'s‘b]r%?ﬁﬂ 1he JEERfe
stabilitys 15?dbSE<ﬁE136¥T®DO ST 1PREOT ENONGUND. HEAL I NG Tdes/ bt 3 ofar’a(aﬂrml e 4

shows t hat Z@ét/%'zg.sl%' ays BNFx.C" fRoll Bcyeuad @8@" Be ThYS. ZeNd

applied to a wound or a burn to pronpte wound healing. thyoOna be 20

adni ni st er ed “S%@%aé}ﬂléa‘lal Wild CRpRaEEY obef RIAPRTeS FI0D Aol - s@wgci%dn
wei ght of the.i,ndingi,d réﬁa/é ol OniRy al,So P%@QPLF? tlgn%a‘ﬂ%eg Io r {EANS

of a salve or_oi nt nmen contaips fro gram of
sal ve or oi nthfent-¥288 Oﬁg‘f‘h nglon' s gﬁar @&MP%B&W%@E%%%C
(Mack Pulda srmiertgua{aml,lc‘éastom Penn. pre886yedZcyhak0 sheul daf@e\qﬂeacedam a

cl eaned woun y: ba u I e u as_he 0
TO | NCREASE %L%{#\‘—}L%é% ?6% ngﬁ %g s%\%nrlg‘al OWOP nBJEXEL % t/;g éBEJ,Ql
di scovered t lggnezcy$WiD a&n SePusdip Hanpkiensalpphed| etttlééaﬁtslommg;en%

especi al |y i npajdandr t Bugancer deddrentSe PP B¥BRLLEDRSE ihBN agROoGHRReN A due
to chenot herapy or 35 radiation therapy. The Zcytol O can be adm ni stered

t her apeut i calthg i n vl drprasaticair i cal Bynsbaept abl dDERS)i.er. formate
25 dehydrogenase (FMD), and catalase (CAT) genes. To

facilitate integration of the DNA into the host
chromosome, it is preferred to have the entire expression
segment of the plasmid flanked at both ends by host DNA
sequences. A preferred selectable marker for use in
30 Pichia methanolica is a P. methanolica ADE2 gene, which

encodes phosphoribosyl-5-aminoimidazole carboxylase (AIRC;
EC 4.1.1.21), which allows ade2 host cells to grow in the
absence of adenine. For large-scale, industrial processes
where it is desirable to minimize the use of methanol, it
35 1is preferred to use host cells in which both methanol

utilization genes (AUG1 and AUG2) are deleted. For

production of secreted proteins, host cells deficient in



' ~ 2 0 MAY 2002 47 The invention is further illustrated by the followi ng 5
non-limting exanples. Exanple 1. donincr of Zcvtol0O 10 The full length

sequence of zcytol I (the longer form and zcytol Ox2 (the sl’%@m @éﬁ)
was el ucidat'ed by using 3' RACE and submtting two fragnents 1%

sequencing (SEQ I D NO 10 and SEQ I D NG 11§ then artificially splicing
toget her by conputer the est 15 sequence s%own in SEQID NO:5 wth the
over | appi ng sequence fromthe two 3' race fragnments. An oligo, zcl1l5907 (SEQ
ID NO 6), wasaceslgnegrobtetbe agenesUus(PERSt aedm (JEBJ) ofarteheppefaira®.

met hi oni ne for zc%/r:ol 0. Further downstre .anot her |go, ZC 5906 (SE 20
ID NO 7), PP PR hEs alEgY] &St *hel%'f
cl eavage si tea Thesemddi gesnwetringed D 3' eria%{airrgeacztl qml}egséjsuﬂw tdsgchea

mar at hon cDNA; 2615907 1¥1Véé ‘Pse%éf‘héﬁglpéé W@exlé raf@ i @aG] L ant 2£15906
HON cDNA "'was 25 nmade

was used in the nested 3' race reaction. . (
usi ng t he Mar BTt QIMNA Krrpl’f'??%’?‘?%hc% Fe%@:ﬁorhyec%le@a#@%%tdorcwsmg

according {0 dhCeHBOHLACIAT Y dabapihyc! ?ﬁﬂ%eds%qretdt%cwﬁlr?el@g?ér}/tr{ gichea

MRNA purchased from C ont ech ctions were run accor to the

manuf act ur er * 51EA | FEYPREER oPE FAORNE -Bhrtat HorP JORAERNpPY S § @%b b ?@@UW th
some nodi ficadi?hn kv/che tArdmal e)Meld ngopatafet e(v. olie £yshing paraggters

used in the prl reaction Clm n 305 X 94C 15 sec 68C
n ok 2 o WA e S s HASEaabiNe T8EEPESeed in the
nest ed PCR)reactl on were: 94C 1 mn 30 sec |x, 94C 15 sec 68C 1 mn 20 sec,

5 30X 72C 7 mn | x The roskulrt o'EchE L{__ctcse S[e run, oyt on a 1 Z%Qa)@ ar gse
gel (G bco agarose) an el T bands were seen. appr

apart. The bavaisteawia Eachénwm\@i g@lllpurBdmehlwtsmngbAEXTMgeesam (Q‘@gen)
according to A&, 1Q,J@nif agljurer ‘-2 1hR3st Ui‘f:tkﬂlﬁnstﬁzheﬁgegéﬁgmﬂﬁ§eﬂ\@f&t hen

subj ected to sequencing, allowng the f | engt clrﬁ(jnce of zcytolO to be
di scerned. Ex¢gprE@ess fert heransfermiRg] y’é]il%SfHu | 8PPl eS¥PERERIMF ot S

L, 11, 115 afskai JiNVDNBRSEafuddtie Bl @loddd OtHh&Edn VWeF € & Dbeaehdwh det ef e ne
}\IBEQt | \?\dedggl gnedé%ésf)z % hécéé&geqﬁe%gerg?lgE%r}%%S{]gieSq?;&?b%%%&&g
used for the pra@bgtolo polypeptide in bacteria such as E. coli, the
' polypeptide may be retained in the cytoplasm, typically as
insoluble granules, or may be directed to the periplasmic
20 space by a bacterial secretion sequence. In the former
case, the celis are lysed, and the granules are recovered
and denatured using, for example, guanidine isothiocyanate
or urea. The denatured polypeptide can then be refolded
and dimerized by diluting the denaturant, such as by
25 dialysis against a solution of urea and a combination of
reduced and oxidized glutathione, followed by dialysis
against a buffered saline solution. In the latter case,
the polypeptide can be recovered from the periplasmic
space in a soluble and functional form by disrupting the
30 cells (by, for example, sonication or osmotic shock) to
release the contents of the periplasmic space and
recovering the protein, thereby obviating the need for

denaturation and refolding.

35
Transformed or transfected host cells are

cultured according to conventional procedures in a culture



| 5pm of SEQ ID NO 9 were end | abeled with '2P using T4 pol ynucl eoti de

ki nase’ (G bco-BRL). The | abeling 25 reaction contained 2 ~1 5X forward

ki nase reaction buffer (G bco-BRL), 1ul T4 kinase, 15 pm SE? E 1u1
6000Ci / nmol ' ZP ganma- ATP (Amersham) and water to 10ul. The O MAY i

i ncubated 30 m nutes at 37C. Uni ncor por at ?g_l radi oactivity was renoved W|th
a NucTrap Probe 30 Purification Colum (Stratagene). Multiple tissue
northerns and a human RNA Master Blot (Cl ontech) were prehybridized at 50C
three hours :j e d O E&ﬁtgﬁﬁﬂ@ h&e&b@%@) éMHC@tlzﬁ@flt abg gnéﬂgs OEeaghEﬁa f
sper m DNA an MAY 4 uman cot cQ- BRL oth_o
whi ch were bofPhd tRendhs 3‘ SRodns TERITRY BREt, Aot Mdoa o Ly

Expr essHyb. I—@ﬂnxtaibkatm@hl&ﬁmncalmdenlgodéfmned nedhé and5606plém tedliawash
conditions we SSC... 0. 5 ut es

several wash éﬁla' ut |rg%hange§§et hgﬁtlxgxﬁc é%?ggt\% a]fh (T%w 1%E?or 30
m nutes. FF|tePereRr ea t RERregposeduree] i Eﬁsgwélaéygmlmpaesésonva;f-amptsol 0
on the northegng bln_o;hgrg@geal b diQy apayt ast Lchhchand dde reshssnedc & ahat

| . 5kb band in stomach and fainter bands of both sizes In pancreas. The dot
bl ot s showed FFRWR eERAERTBf OFc\AHUR i 2% r HEARAYSdal | VERS GrAe PPEiuft a,

testis, skin,wplDsgehergl ppdse Beéenpbrgbandsanent BYhehd. tﬂaé ERoghgolBUGE it
| and ¥eL. and skin.

vvasfoundlnt | etal nuscle, saliv
o3 20 ARty Aot SEATB LR B agcRE AL bIoBCTE oftBY 51 8RGY ot s
mapped tm@hrmosesreeﬂtual ngntheientmemdiiahl y iavai ¢aippemvartsidn lof tbhe

Hint vt e, iﬁé ‘?’f[*gr BB R e A e EOT 551 ach
of 83 radiati ‘?‘Ftoe Ib‘ﬂ%% &0t esthofel humdn Jeidiaoiass ?ev&)l%oﬁ??ol

DNAs (thequéEKEﬁréﬁmii$e 3 ﬁ@@i@henébmpﬁlgygb'CEMeéMétéab£§u¥WM¥seBYer
(http://shgc- stanford. edu) allows chronosomal 3071 ocalization of

markers. For ¢ %ppphbr‘6$e120§‘f‘gl VA% PREVISRER 8Fd GG EWPEaEtre 26 ul
reactionsisergbeet 2pecn to P@Rabl e 96,1»@[1&1 r&@ItﬁIﬁéﬁr alaleat;efc(vSIdeai agesn, La
Jolla, CA and\E%J@ed i a 35 Rob %c er Grgd e# herr’ralil1 C%CI%1 .
(Stratagene) ac? POt ton3 s‘P%ﬁn%f UGt 30x° }éfﬁ%q
PCR 2 0 MAYR06epas0d rféa(sﬁqsomlbufsperg@ﬁg@élﬂiﬁletmbntarsri esh bneferpatio

Alto, CA), 1. &Muﬂé\ﬁﬁédﬂmm 6‘33r5 M gaeRanBERKA Ny EL MERD Fm* ED t¥os&R), 1
ul sense priner, SEQ 5" ATT CCT AGC TCC TGI GGI CT G 3 1 uI

anti sense pri#fer Backe IbeREPn% éP@COTCEam@FAG’Tl@G ?etreﬁ cAg)7 3%

ul " Redi Load"B4dfRes®arehsCersdtrest | (Wi fecdlundsytateridd), 6.d04ad S8&nine
Advant age Kl e qr%?q? PoI _@Te M x .(Cl ontech Laboratories, Inc.), 25 ng of
DNA from an i mﬁfy SY i %9e or control and x ul ddHzO for a total
vol ume of 20 ~zl. The 10 reactions were overlaid wth an equal anount of
m neral oil and seal ed. The PCR cycler conditions were as follows: an
initial 1 cycle 5 mnute denaturation at 95C, 35 cycles of a 1 mnute
denaturation at 95C, 1 "ititife ClihaEinars Af 68E AMESETS HiNYENs 16k edsi on at

72C, follpyped,dyer ﬁfd@almlisl PR X BN QuIdfuredriddities aad £3e cEhe
reactions werge s %éat ed ele trophore5| S Oon a 2s agarose %el g—'fe
lﬁﬁf fo h

Technol ogi es, lsGdf ee,\tb) a receptor or receptors
protein, including the natural receptor, as well as

agonists and antagonists of the natural ligand.
30 PROTEIN ISOLATION:

It is preferred to purify the polypeptides of
the present invention to 280% purity, more preferably to
290% purity, even more preferably 295% purity, and

35 particularly preferred is a pharmaceutically pure state,
that 1is greater than 99.9% pure with respect to

contaminating macromolecules, particularly other proteins



The results showed |inkage of ZcytolO to the 20 framework maker SHGC- 36215
with a LOD score of >10 and at a di stance of 14.67cR 10000 fromthe marker.
The use of surroundi ng markers positions ZcytolO in the 1q32.§ r@g}(}ﬂmon
the integrat'ed LDB chronosone 1 nmap (The Genetic Location Dat Ba
University of Southhanpton, WAWVserver: 25 http://cedar.genetics.

soton. ac. uk/public_htm /) . Exanple 4 Use of Zcvotl O to Pronote Wund
Healin 30 Nornmal adult fermale Balb/C mce were used in the present study.
They were housednueledicnakidar eahdcifireti € whtbcaididshand pyghgentbek cycle,
gi ven water and Iabor ent _chow. i tyum 0;: t he study. They
were i ndivi duglelny cage%grf(r!‘g%gg 8a§urfl%gﬁggg yp«\;ﬁk’&i}@ ée day of surgery,
the ani nmal s webstanssalayi iadevxptfhokhea:nppéypvatadas, Peeticularly Ft .

Dodge, 1A 1 5 azi ne (Rornpun, Mobey Corp.,
Shawnee, KS) Q)%her Eglyﬁggt%grglgf éfrrgélﬁ%??l B§1§Xh) phosphat e buffered saline
(PBS) by |ntraper| toneal injection. The hair on their backs was clipped and
the skin depilated with NAIR 5 (Carter-Wallace, New York NY) then rinsed
with water. 100$ al oe vera was a ied to ounte t kallne burn
't om the NAl R t1 eat menfXPERBRCRhECaARRAP e P PRREIOER (9% CERLRSHE wat o1
heati ng pads pwmypleptl:ieleskl raandespuradfinddngsing f\eaetﬂmyatikﬁh Tdoed Aot el s
wer e then anest ( r nd ) and the
depi | at ed dor%um Hgga\i\n %’E %5785?2%110 eEbgﬁrg %/ggl @?%%% ell"ﬁjﬁ .5-cm
squar e wape mdéatthr pughipheaskon and panadi oul qlaaeamm@xuﬁt@vmntw

par avert ebr abeargaadlokn-heyebngl 1bRCCENGLAR] CLU DAL ST, Aprac. The wounds

and surroundi ng ated skin were covere an ad esi ve, sem permneabl e
occl usi ve dr B8SiAdCaBLonL BEERE (13¥haBERUGe JBHASBHRY2RFF1 Rt oFEAX) . The cut

edge of the exeilskeBnyagpi.tagsd Zevbbéeughabéeh%%éﬂéﬁn&{ﬁ@ BIg@Let at e
transparency or later a sessnent ﬁELEC osure gaﬁarreters Cont%ﬁuqfk' n and

wounded skin€ OH‘FFP@F@R Yti meYpbh EPLRBUPECPABIR T LA P Durs) were
processeds25desiingttiibedQiagenaikbleasyabbde, kckllBloeé | ypokkaaryamide) and
wounded area nd ni in r at l ysis
bu fer ( RLT) Sbrhgetrdpalelal (a8 PRSI RE,  NpRED OB T Gt AT T 1Y

vol ume of 70@%ﬁéﬂﬁaﬁovewa§rad§é§f@Erﬁﬁe wysht BEAEnFRed-hedvw Serhaxesed on 30

colum. -The g @ﬁa&ﬁqac\r@rep:%eeatéwg rrmg?‘tsala dp&@éhé@l&’ﬁ&ﬁ&éfk@r&im of
RW buffer, then twice with é each The total s were el uted

Wi th RNase- f EE6MR&REY. CRREMBRPIE BhoR Medap opcinde skhiese A ER were
neasur ed2gsi Agrioakike@ewPER pRenkin BLERL, ABE BetgIn gﬂ&ﬁpﬁﬁ éieauem@e

Det ect . 0 02 52 d

Detector) . PhedytiXe2R02.52 fhe experinent vas desioned winea, nop.o
total RNA wadlaase Montghwezyuhdied Earveoctrmesephasom (;Mnairmmzaa) RNA' s
(25 ng) wereaﬂae@henlanbs éregefgh ?& % ?QHEﬁ g&ﬁoés

CG
| Shours (control and wounhded contro wounded) . Each sarrpl e
was done in i pFreat é{aB?)OﬁédSFEB h’FkPCR §H1Fﬁél?7691§%q$}éﬁ’ﬁ%r%%t ect or .

The i n- hogse jhenwaedgPbbBebe2ER), | PiNDc86bakBUerE8ins| NBE1REQR4 L NO: 37, and
t he Perkin El ner's
resins, 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
30 reactive groups that allow attachment of proteins by amino
groups, carboxyl groups, sulfhydryl groups, hydroxyl
groups and/or carbohydrate moieties. Examples of coupling
chemistries include cyanogen bromide activation, N-
hydroxysuccinimide activation, epoxide activation,
35 sulfhydryl activation, hydrazide activation, and carboxyl

and amino derivatives for carbodiimide coupling

chemistries. These and other solid media are well known



10 TagMan probe (ZG 7-FAM were used in the experinment. The condition of
the One Step RT-PCR was as follow (RT step) 48 C for 30 mnutes, (90
cycles PCR step) 95 C for 10 mnutes, 95 C for 15 second, 60 ho#\} @anute.
15 The expression |l evel of cytolO in the control skin sarrpl es ‘9 r’r

and 15 hours were conparable at 2.46 ng/mM3and 2.61 ng/m respectively.
Fromthe control skin sanple at 24 hours, the expression |evel of ZcytolO
was zero. The expression |level of cytolO fromwounded skin at 20 7 hours
was at 5.17 rgdniwidehy eseldandnt whef alrdt ,i modease evapdablet frohat of the
control sanpld X i;Qn. gl ev f 0 in at 15
hours was at %‘mfgéqa? Eru?ié %E}Fo d%ﬂleﬁglfgg’gtggt%obflgragla&ngg? %é’gf t he

contr ol sanplp@)lypﬁmléiﬁﬁré@sﬁ@ﬁppé\fieme@rlacﬁfél@ Loln@ebngedtBki arps at 24

hours was at $2182tA@hTof A E%Q%@Euﬁéﬁewe%@ti @JsSQ mnaetudedr arpegatd ve
control (yeast tRNA) gave the simlar trend and the result of yeast tRNA

was near zer GeSERE it S§5689L88% HEt PRKE &afpnthﬁ. ea?%ﬁ%@ ‘P%aT—h%nd
nouse speci fichoséd Fupperdat aSseggéstr ekampleyt df@ipiays a role in the
repair of woypgded at&%ég% he r i | L oRfs unded

ti ssue was up conpar oyt haﬁgpcﬁ%e%;r‘?t ?c%%hggnp%gxégﬁgcg%%ased and
decreased af Beoteicimoldgys, UpbsZdpt, olS@edan, ba98ppl.i ed to wounds to pronote
wound heal i ng. 2 0 MAY 2002 53 Exanple 5 Transgenic M ce Transgenic nice
wer e produced which expressed ZcytolO 5 either under the albumn or the
met al | ot Ri%ni ne pronot 8he Belypepkidesyefalthef praeent cénvemt ;osheay be
appear ance an@oladeld iyt estpipiesedbn blfe thkik piropbeseeni ceFors tight and
wri nkl ed, several aI SQ hag g whi_sker-Li ke hair on the Iovver lip. The
nostril and RFGIRL1&rea8Mophd iz, BREAledOR02858TPRECRal FM et e swol I en. One
transgenic nmm&emam@gwhphb tha abbu@ba pbo@n&&fymassusednéufy¢wed until day
three and was _severely retard nt and

t he devel opr’rgﬁ %f%n 5f " t hé thg ‘was rﬁlﬁl ?ﬁé&t ﬁf"rgﬁﬁmﬂ véjr‘ Qj;% Fificed
when t heySwefetaar itBigd ten eaylsalchzlaﬁee,<ETaﬁpékaHakhv€¥e%<é$rp+fés wer e
col l ected angithermieneithxedosn)sit Hikhib@Henedthaprbosimsiwi erbgdded in
paraffin, and sectioned at 3 micrometers and stained with H&E. Al mce
with this 203greadegps&onsnést paRsdEnvétindifiering abfhngkieXpressi on of
Zcytol 0.- No siegenbiiegnupehapgesmeene ebseuyed,i Antihei ) Bé i dYudathe

ti ssues except for %he SktL oy . The k| n_of thﬁ 25_zcyt ol 0 exgresm ng pups,
particul ar | y PARSERGIEnELE HAPeh ﬁ’%(&rénﬁl& SeRPr eBEi BR®1 BV eF 0Pyt ol 0,

t ended t @obe cheilakdngt hgentke nohhexpmeshiodg ptlippurIfkcst iabh ubhngladel osum

in these pupimggggg ‘E\‘%ﬁ Oo?egiﬁg%ggak LEEBEQEE& %ﬁé’?ﬁfﬁe&f%& P)?

non- expr essi
i ncreased cel rpgx?gpgrgﬁ VoF‘nFln&PBa§§8 gepr Hpﬁﬂ?ﬁ?gr?ﬂr’}édfﬂ”‘ﬁ%ﬂ f ol{‘he
changes in t mmzgpioder, Mvel.t he2derguddef toneronese kayifgcaedonm eXxpressi on

of Zcytol 0 35 was focally m))der atel exgarzded by muci nous material . 20
MAY 2002 Deutscher, 539 (Acad.’ Press, San Diego,

25 1990. Alternatively, a fusion of the polypeptide of
interest and an affinity tag (e.g., polyhistidine,
maltose-binding protein, an immunoglobulin domain) may be

constructed to facilitate purification.

30 Uses

The polypeptide of the present invention has the
structural characteristics of a four-helix bundle
cytokine. A protein is generally characterized as a

35 c¢ytokine by virtue of its solubility and ability to act
via cell surface receptors to signal and modulate cell

proliferation. Cytokines fall into several tertiary



54 Exanple 6 Purification of ZcvtolO froma Cell Culture Medium5 Zcytol O
produced by CHO cells was isolated fromthe cell culture nmediumusing a two
step nethod involving a cation exchange chromat ography and size excéddzison
chromat ography. 10 A. Cation Exchange Chromat ography Step. V2 B rMAY ed
2.2 cmdianeter (D) x 6 cm height (H colggyn (AM CON) 15 packed with a

SP- 650M cati on exchange resin, which is a TOYOPEARL i on exchange resin

havi ng coval ently bonded sul fopropyl (SP) groups. Fifteen (15)liters of

cul ture nedi umfuambabyf 2@ karmstsars KiidneyudiBid)cyerid imeniich ddcebeen

transfected wth a ZcytolQ c {\ni | asmid . o] ect ed. pH_of the
cul ture nedi mr%'v%’s' alt jsuus lgld ?y(%ll—)ls vr%én)a_%ﬁﬁ%\.,y‘a‘slﬁnogdasbo&?égéﬁc}?gédli‘g)‘écked
col um was edquiil idndtald valiphabFavy dudi ivmlasetlstss, ac lapierOarehe cul ture
medi um was | ogaded =3 e LRI it e 2@ ¢olupnpvol:ungs
(cv)/hr at appr_omér)réng%lgl y 8Hn§4e/m' n. rﬂ\%hlglnC%{'e ]lag;aegie% v(/asf%ggne tﬁelgo um was
washed with IkanefusseinndagadowHs qpoIngy nathatealt vion ovisehesdudRorgs t hen

el ut eg \é\n'ot][l 20 i mloil\@a M8 g_ll_'fa_ﬂdl hmirﬂ\éé\l@%ndtolﬂﬁ- @GeelhgohaC gradi ent
range ro : . i.s, con € ter N e

cul ture nedi uér%?q?%l(r)ﬁ ’1@%%@?% oegl]fgl'rﬁ .‘foef#gfaraltesot% t%%ttr%o Clrlﬁ% lésg\fy;t was
further concehi Bt ed2loHdboutl2P2M. wilhe £@pi+hed ichduweaile cytosfihes
centrifugal 35 concent.rator. (Ml ipone.. l.ng.. Bedford, ) ize

el Usi on (S0 R bt s R et kel 168 Sused.

Col um 1.180 crak-di aneter,) GM-ISFmatiteilghtg <ation (golg .(PAROragrayvthi scat anay,
NJ) 5 The 5 st heny l,@ade the rl col um

cont ai ni ng Sﬁ%%‘?%rgﬁe'. lTﬁe (?E)'I 3%11 %gd g’elfegr?egth il%ggégg%\/%ﬁfﬁggg(yphosphate
buf f ered sal iHSRIBEDriggathé fRoP ted igsummnd evasdands 19or2cyt ol 0 was

isolated 10 fyabdhe-tapRiaamHaNt 1y thd e rkX RS okling f lsgwohghmeueflyl. 5
i Focluale b seleeked Al 2 eterass et |
el ution hmi_ baeriluded isatiec m:mﬂetrersmdleﬂm ardiimlda_@d:émyzl,_ suk-batya (S_DS)
poLyocrylam ey, s gt oieol s, W e SUen pRaCHO R
14 kDa. Exanptle NO:14; helix B includes amino acid 91, a leucine,
: through amino acid 105, a threonine, also defined by SEQ
ID NO:15; helix C includes amino acid residue 112, a
20 leucine, through amino acid residue 126, a cysteine, also
defined by SEQ ID NO:16; helix D includes amino acid
residue 158, a valine, through amino acid residue 172, a

methionine, also defined by SEQ ID NO:17.

25 Human ZcytolO has an intramolecular disulfide bond
between Cys33 and Cysl26. The other four cysteines, Cys80,
Cysl32, Cys8l and Cysl34 are predicted to form two
intramolecular disulfide bonds in the arrangement Cys80-
Cysl32 and Cys81-Cysl34. Residues that are predicted to be

30 crucial for the structural stability of Zcytol0 include
Cys33, Cysl26, Cys80, Cysl32, Cys81 and Cysl34. Mutation
of any one of these residues to any other residue is

expected to inactivate the function of Zcytolo.

35 The structural stability of ZcytolO is also dependent
on the maintenance of a buried hydrophobic face on the
four alpha helices. Residues Ile42, Phe46, Ile49, Leudl,



20 Cdoning of Murine Zcytol O PCR priners 5 MARATHON RACET' ~ (C ontech,
Palo Alto, CA) priner set SEQ ID NO: 38 attached to MARATHONTM AP1 adapter,
nested with SEQ ID NO: 39 attached to AP2 25 MARATHONTM adapt gr,, ..\, t.h..3'
MARATHON RACETM prinmer set SEQ ID NO: 40 attached to MARAT O AP
adapter, nested with SEQ ID NO: 41 attached to MARATHON RACETM AP2 adapt er
and 5' and 3' race was perfornmed on nous®®skin MARATHON RACETM cDNA.
Several fragnments were fromthese reactions 30 were gel purified and

sequenced, allow ng..t el.ucidation .af, t full len codi sequence of
t he nouse 22\9‘?% g%}fetr}% ’sc;f'jr?’er ’ a{Jnedng‘z’U%%%ec?der@gg‘%‘r%m%ﬁﬁ?g%e Zcytol 0

variants wer‘éalzﬁ%&,ovlmte]cﬁﬂ,na{m{lyiSSECQGIUDQ‘GCB:Le11§l6@ndtqtl9Mamd78E@réD NGs: 33
and 34. Th&ﬁ@@p&é@r@o g fied By RER 354SIH0 il TREePRQLE NPs: 42 and
43. 2 0 MAY 2002 56 Exanpl e 8 Adenovirus Adm nistration of ZcytolO to

Nor mal M ce B3 Fhangestmithics selsd iy tade sovincu @ cdshr8FARHE PREEZCYt ol O
gene. Thes e perg iydRHHPIWSandhdnaeadas described bel ow. The adenovirus
was injected intravenously into C57B1/6 male and fermale mce. All m ce
recei ved bronodeoxyuridine (BrdU) in their drinking water 3 days |0 before
sacrifice. This ddsowhked @xpeettect iton bef iowoll vedolinf eiatdiocg bF hi st ol ogi c
nmet hods. Par S i d i C C te bl counts,

S B Wad INGludel r‘é!%.e%ﬁtogy ng%gg_de 1%%? of 959

serum chem stries, histology, proliferati périnental Design
or gan wei ghteverfirnklloam digs wESZcedliaxP ESEQBI, Dang: LgpARACREINV/ AdV 1 X
1011 partd clesidnse HidRd Q@Ii@%e&f%h@%t%acrtbf b%e@xggsgéyOglihéz

= m, ce

femal es, 2 males sacrjficed on da total nunber = :
surface o héTix D. Onyt%e)surface o?btge protein, on the

loop AB and helix D areas, is a hydrophobic surface patch

comprising residues Ile62, Leu7l, Ilelé67, and Trpl7l.
These residues may interact with a hydrophobic surface

15 patch on a cell surface receptor.

The human ZcytolO polypeptide of the present
invention has about a 28% identity to interleukin-10 (IL-
10) . Mouse ZcytolO polypeptide has approximately 24%

20 identity to human IL-10, and about 27% identity to mouse
IL-10. Human Zcytol0 polypeptide has approximately 76%
identity with mouse Zcytol0 polypeptide.

Helix A of mouse Zcytol0 includes amino acid residue

25 35, an isoleucine, through amino acid residue 50, an
arginine, of SEQ ID NO: 19, also defined by SEQ ID NO:21.
Helix B of mouse Zcytol0 includes amino acid residue 91, a
leucine, through amino acid residue 105, a threonine, of
SEQ ID NO: 19, also defined by SEQ ID NO:22. Helix C of

30 mouse Zcytol0 includes amino acid residue 112, a leucine,
through amino acid residue 126, a cysteine, of SEQ ID NO:
19, also defined by SEQ ID NO:23. Helix D of mouse ZcytolO
includes amino acid residue 158, a valine, through amino
acid residue 172, a methionine, of SEQ ID NO: 19, also

35 defined by SEQ ID NO:24.



Goup 2 null CwW/ AdV control 25 1 x 1011 particl es/dose (10 fenmales, 10

mal es sacrificed on day 21) (2 females, 2 nales sacrificed on day 11) total
nunber = 24 mice. 30 Goup 3 no treatnment (5 females, 5 mal ei) &%&aﬂwfurﬂ)er
= 10. . . 2 0 MAY 2002 s~ Results The nost striking effect 4%
significant increase in platelet count wwigh was observed in nmal e and
ferale 5 mce treated wth Zcytol 0-adenovi rus conpared to enpty adenovirus
control. This was acconpanied in rmale mce by a decrease hematocrit and

i ncreased spl een diid-10 vier aneiygdekinEhe halty mmdhikeitghpradectdeéoneaedtharnal es
al so. In cont : o, adenoy r.eat. f ' ; 1
significantl yéyia%%:]?%?s%d l\%m te b?ﬁ(%ogﬁgtglr%%é%&ma?%?g %ngggﬁgf‘sggd
prinmarily of agidredsst B iimbepYsesnd imdidigshiflVedunepléspparedang t he

enpty Vvirus coMidlts HifsRydrastils «Ffedes dnhabmienahepeiresbs.i setigcted
15 by Zcytol O treatnent, hut except,.for the increased pl aﬁehet cgunt whi ch
ef fect ed bbt PRRSAFS & 155 ASc s HMETs E0TEFECEFPR. tBPhatPBRFBELECRhel uded

the foll ow ngpolifpeannlee rgigicnse redatlesl Wor @ 180Cr rovatiemt edSes oufsr whi l e
(BUN) was hi gHBETEL Sttt Sndizs Fami T eraaPdd or SOB5E Okeltt 8201 kal i ne
phosphat ase Vids 10 diser Heen hrepordsdedoglbeup wiokdecthefmakesvahededhno
significant changs.s 3@-Fh8 1R, akehsl i5he"8he RbaBeytkl/RetbopRhgeaNd
femal e treated groups.

10 that is capable of modulating a Thl T-cell response. Such
modulation may be accomplished by inhibiting cytokine
synthesis by Thl T-cells. See, for example, Hus et al.,

Int. Immunol. 4: 563 (1992) and D'Andrea et al., J. Exp.
Med. 178: 1042 (1992). 1IL-10 has also been reported to

15 inhibit cytokine synthesis by natural killer cells and
monocytes/macrophages. See, for example, Hus et al. cited
above and Fiorentino et al., J. Immunol. 146: 3444 (1991).

In addition, IL-10 has been found to have a protective
effect with respect to insulin dependent diabetes

20 mellitus.

In analysis of the tissue distribution of the mRNA
corresponding to this novel DNA, a single transcript was
observed at approximately 1.2 kb. Using Clontech Multiple

25 Tissue Northerns, the human transcript was apparent in
trachea, placenta, testis, skin, salivary gland, prostate,
thyroid with less expression observed in stomach and
pancreas. Zcytol0 was expressed in the following mouse
tissues: kidney, skeletal muscle, salivary gland, liver

30 and skin.

The tissue specificity of ZcytolO expression
suggests that Zcytol0 may be a growth and/or maintenance
35 factor in the trachea and salivary glands, stomach,
pancreas and muscle; and may be important in local immune

responses. Also, the Zcytol0 gene's location on chromosome



Femal e total white bl ood counts (WBC) were higher in the treated groups
whil e the mal es showed no significant 35 change. 2 0 MAY 2002 58 CLAI Ms:
W-IAT IS CLAIMED IS: 1. An isolated pol ynucl eoti de which encgges a

pol ypeptide,* sai d pol ypepti de being at | east 90% identical to nMA% 2005 ¢
of the polypeptides selected fromthe grogp consisting of SEQ I D NO:2) SEQ
D NO:4) SEQ ID NO:12) SEQ ID NO:13) SEQ 117 NO: 19, SEQ ID NO: 20, SEQ ID
NO: 25) SEQ I'D NO:26) SEQ ID NO:34 and SEQ ID NO:35. 2 . An isolated

pol ynucl eot i dbad% - 2| afnficafas dilpt Kot ihid eotdrprtdidédéeranséryiopt i de

containing ancamide &€l 6 rs & F&Lﬂ‘Nrrogoreﬁéqua{u%pr@@ ingkl Ag of SEQ
ID NO: 2, SEQID NO:4, SEQ I'D NO: 12, SEQ ID NO: 13, SEQ ID NO: 19, SEQ ID

NO: 20, SEQ I D'N0t©®5) SEQ 1D NO:26) SEQ ID NO: 34 and SEQ ID NO:35. 3 . An

i sol ated pol ynucl eotide of claim1l wherein said polynucleotide is selected

fromthe oup consi sti,@ga of SEStI D _NO J,d SE(ge]]I D NQ: ? SEQ_ID NO: 18 and SEQ
1D NO: 33. . An isol at ﬁoﬁeysr? Y ST AL RSP $HC 1;51 Syﬁﬁ@lgggttisde
encodes a polwipigt iwiel sdligst etsd riomdisgpsiur eppsliistatignst. S8EQriobeNO: 14,
SEQ | D NO 15) : 17 | : - 22: ) SEQ
I D NO: 23, SEQC(ﬁBQI'\#: gil}rg %@Qil%eléol?z%b %Ea(f ?@%\D"Qz%? %%’56?5%@2?? e%égfl D
NO: 29) SEQ | Bral: 39)ussrh 4P dake3migifd IGEGhD Aqrtaad0 genead s paesgeag on

pol ynucl eot i den ¥hes o SRIGE BE Wusledtidie e esird-di0l ypeptide which is
at | east 80% identical to one or nore pol ypeptides selected fromthe group

consistinmPof SEQ ID NO:2) SEQ ID N0:4) SEQ ID NO:12) SEQ I D NO: 13, SEQ 1D
NO: 19, SEQ I D NO: 20) SHEHDd REetfsy) iSRRAT N 260 FrQviikeN0rddgand sSEQ | D
NO: 35. 6 . An jsol at ed. .oc_l%lr&er% iedrea vvhitc.h i.s qat Ieﬁ\]st Z%O%)Oil entical to one
or more pol yp&htl o @ e i TSR THE Grai CondtSs ARG SEQ 1 D No: 2,
SEQ I D NO: 4, BEQpdptNde 2(na8E@ally occurring or recombinant),

fragments thereof, antibodies and anti-idiotypic

15 antibodies thereto, along with compounds identified as
having binding affinity to the Zcytol0 polypeptide, should
be useful in the treatment of conditions associated with
abnormal physiology or development, including abnormal
proliferation, e.g., cancerous conditions, or degenerative

20 conditions or altered immunity.

Antibodies to the Zcytol0 polypeptide can be
purified and then administered to a patient. These
reagents can be combined for therapeutic use with

25 additional active or inert ingredients, e.g., in
pharmaceutically acceptable carriers or diluents along
with physiologically innocuous stabilizers and excipients.
These combinations can be sterile filtered and placed into
dosage forms as by lyophilization in dosage vials or

30 storage in stabilized aqueous preparations. This invention
also contemplates use of antibodies, binding fragments
thereof or single-chain antibodies of the antibodies

including forms which are not complement binding.

35 The quantities of reagents necessary for
effective therapy will depend upon many different factors,

including means of administration, target site,



2 0 MAY 2002 59 ID NO:13) SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:25) SEQ 1D
NO: 26) ' SEQ 1D NO: 34 and SEQ I D NO:35. 7 . An isol ated pol ypepti de wherein
said polypeptide is selected fromthe group consisting of

SEQ DNO 2, SEQ DNC 4, SEQ DNO. 12, SEQ DNO: 13, SEQ DNO: 19, SEQ D No:2% MAYES0? p
NO: 25) SEQID NO: 26, SEQ I D NO: 34 and SEQ3BD NO: 35. 8. An isolated

pol ypepti de wherein said polypeptide is selected fromthe group consisting
of SEQID NO:14) SEQIDNO1 S, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO: 21,
SEQ | D NO: 22: pheE® gy iNm 233ta8rQ 4D tNie 2Zat BEQ | BrMD.atherSPEdipaNdop8) SEQ
D NO: 28) SEQl M 2o FEQHE NE: AR | RN M1 FReLPi8032q 9. An

i sol ated pol ypept| de V\/nerel n sai eptide 1's at |east  80%identical to
a pol ypept i detQ PRI BIE S rBHhathe E’d?‘gtﬁ)g&ﬁ%’ﬂét iTpista 1950 FosRges, USES | D

ND: 25) SEQ I DL N0 26 S 1D N0 34 SE | B2 i0e A anti oty A ch

: NO: n n_antibho ic
sel ecti veI b?%s‘”f Javopcﬂ%iﬁtﬁ%d:@%eq%c&eotqferscﬁnﬁwe@;&upA&}ﬁ‘éﬁst|yng of
SEQ I D NO: 'Gﬁqznlr{g NE 46 f fREQ VR Nk SO R aM0nek8, cSE@arbikgla®, SEQ | D
5 B et e SR S

NO: 22:, SEQ I'humen 2B)sagRQ |M9md@1)fcsE@dmndostzmt@EleDlNdezgraSEQ | 5

NO: 28) SEQ | Q.Ma?v%n I&mo%@alSEQ.r{@Ms’gulad}d %@ns@e%a&zor . An

anti-idiot pIC ant i body whi ch binds to an antibody of claim1 20I\/AY
2002 so No92g? @Eeqtm\trel% ingen s No orssgquem 130 SPSRY Ffermobxl and
ISEQ I DSBIg 3<21 mddns e apcriey:pﬂmzjetiedlf aﬂc?mm&d \M‘E&’ff a&ln’(éiﬁfé@tdcﬂQﬂ)ﬁpept' de is ?t
east identical ,to a ept i sel ect romthe.group,cqnsisting o
SEO 1 D ND: 2. s NG: £ RS SR SR G badlatr oo RsS 50 1D
NO: 20, SEQ | Dha: 2B stSEQ flelr N(Do%,geﬁﬁ@dgtéd\l@vcﬁxnchrcdrﬂﬁ@rllmyl\lbe% 12. An
anti body whi c g t t group
consi sting ofgg%%i% I%%fy 5 Q1 D%&é@%%%%ﬁ %EEEQF% %g]l%g€ SEQ ID
19, SED | PO SyeVBINO tIe SEE Y DNk diigdrg oy Nowss, asECQaRD

35, SEQ | %Mé&brnﬁ@f@d B %@dﬁ%@ 4O NG &y i tPEQAIPnO 1 k1 PEQi hD
121, SEQ ID NO SEQ | .23, SEQ 1D NO: 24, SEQ D NO: 27, 'SEQ I D

. 28. SEQ | B-1®: azat - &9 |aDQQ§‘L13§tesr§Q%CDIWC§D Ofsé@WGDfﬂémEiaéﬁa’nSEQ ID
132, 13. Ammhtdodadiedinapige sarid ) atbm My dh 18 s dntr cdu tdtaizbody of claim

20 NAYSczlezncl'es EJ.%JEI\I&%E LI%CN(G Publishing Co., Easton, Penn.,

20 1996), and Goodman and Gilman’s: The Pharmacological Bases

5%%5%%

of Therapeutics,9™ Ed. (Pergamon Press 1996).

Nucleic Acid-based Therapeutic Treatment

25 If a mammal has a mutated or lacks a ZcytolO gene,
the Zcytol0 gene can be introduced into the cells of the
mammal. In one embodiment, a gene encoding a ZcytolO
polypeptide is introduced in vivo in a viral vector. Such
vectors include an attenuated or defective DNA virus, such

30 as but not limited to herpes simplex virus (HSV),
papillomavirus, Epstein Barr virus (EBV), adenovirus,
adeno-associated virus (AAV), and the like. Defective
viruses , which entirely or almost entirely lack viral
genes, are preferred. A defective virus is not infective

35 after introduction into a cell. Use of defective viral
vectors allows for administration to cells in a specific,

localized area, without concern that the vector can infect



<110> ZynoGenetics, Inc. <120> MAMVALI AN CYTOKI NE- LI KE POLYPEPTI DE- 10 <130>
97- 72PC <160> 43 <170> Fast SEQ for Wndows Version 3.0 <210> 1 <211> 926
<212> DNA <2| 3> Honp sapi ens <220> <221> CDS <222> (45). (572)’: i@gp&%
ctttgaattc ctagctcctg tggtctccag atttcaggcc taag atg aaa gcc t q Lys

Al a
104

Ser 1 agt ctt gcc ttc agc ctt ctc tctaget gcg ttt tat ctc cta tgg act
Ser Leu Ala Phe Ser Leu Leu Ser Ala Ala Phe Tyr Leu Leu Trp Thr 5 10 15

20 cct tcc act gga ctg aag aca ctc aat ttg gga agc.tgt gtg atc gcc 152 Pro

Ser

aac
Adn
aaa
Ay
aca
Pro

Thr Ay Letheyscahks | dixamynl dse 9fGparSarcudyay Welctidrs Angl28e30b86 aca

ctt cag 0af alsk ChfmAdla 492 tf tdéfetct%‘e PRl Ygaaal | %%%Thr Asn Leu
GIuIIeArgAsnGIyPheSer Asp Ile A Ser 40 45 50 gcaa

gat gga awRcER¥ Heapkitd ffa o tl‘foal%g aé‘feuZ@&?CVaI'2G A 2Ar é39ys Asp
Asn Ile Asp9dl ) Argh |dte drftia I ehokimizd velktlr, JatichChst EdeCaa gac

aag c aat a tgc c cfc ct c 296 A u Ser €] n As Thr Lys
Na Ash AT %%C{l&?{%y S ore s TRy iRy 250683 -2 .
Invest., 90 :626-630 (1992) and a defective adeno-
associated virus vector {[Samulski et al., J. Virol.,
61:3096-3101 (1987); Samulski et al. J. Virol., 63:3822-
3828 (1989)1.
10
In another embodiment, the gene can be introduced in
a retroviral vector, e.g., as described in Anderson et
al., U.S. Patent No. 5,399,346; Mann et al., Cell, 33:153
(1983) ; Temin et al., U.S. Patent No. 4,650,764; Temin et

15 al., U.S. Patent No. 4,980,289; Markowitz et al., J.
Virol., 62:1120 (1988); Temin et al., U.S. Patent No.
5,124,263; International Patent Publication No. WO
95/07358, published March 16, 1995 by Dougherty et al.;
and Blood, 82:845 (1993). Alternatively, the vector can be

20 introduced by lipofection in vivo using liposomes.
Synthetic cationic lipids can be used to prepare liposomes
for in vivo transfection of a gene encoding a marker
(Felgner et al., Proc. Natl. Acad. Sci. USA, 84:7413-7417
(1987); see Mackey et al., Proc. Natl. Acad. Sci. USA,

25 85:8027-8031 (1988)]. The use of lipofection to introduce
exogenous genes into specific organs in vivo has certain
practical advantages. Molecular targeting of liposomes to
specific cells represents one area of benefit. It is clear
that directing transfection to particular cells represents

30 one area of benefit. It is clear that directing
transfection to particular cell types would be
particularly advantageous in a tissue with cellular
heterogeneity, such as the pancreas, liver, kidney, and
brain. Lipids may be chemically coupled to other molecules

35 for the purpose of targeting. Targeted peptides, e.g.,
hormones or neurotransmitters, and proteins such as

antibodies, or non-peptide molecules could be coupled to



cat ttg cta aga ctc tat ctg gac agg gta ttt aaa aac tac cag acc 344 H s Leu
Leu Arg Leu Tyr Leu Asp Arg Val Phe Lys Asn Tyr @ n Thr 85 90 95 100 cct

gac cat tat act ctc cgg aag atc agc agc ctc gcc aat tcc ttt ?%ZMqumgsp Hi s
Tyr Thr Leu Arg Lys Ile Ser Ser Leu Ala Asn Ser Phe 105 110 115 ctt acc atc
aag aag gac ctc cgg ctc tgt cat gcc cac aj@ aca tgc 440 Leu Thr Ile Lys Lys
Asp Leu Arg Leu Cys Hi' s AI a Hs Met Thr Cys 120 125 130 cat tgt ggg gag gaa
gca atg aag aaa tac agc cag att ctg agt cac 488 Hs Cys Ay Gu Gu Ala Mt
Lys Lys Tyr Sk¥pa@#omes eCTLQfEIULC@elrlld-ﬂ §Fhf@3: poppmerst cagaglg@gbet g gaa cct cag

gca gca gtt gécgnﬁagstgae}eé tigh %g&a%ﬂ%'i%ﬁ P @Hé bl e ErdcReq n Ala Ala
Val Val Lys Ala Leu Ay Qu 1 55 cta gac att "ctt ctg caa tgg atg gag

gag aca gaa t'&%&@g%%aﬁ%@fq_we%r?ll nehudidzees G n Trp Mt GQu Gu Thr Gu
165 170 175

Aaaccaccaltrat it act ot ackagie FEeH H Gy oo AR e Pao CELdEL Eahe BLraPeEget t oc
ttgcatgattgt csmd aixgrmmxmaﬂthMdﬂ&%gagmmmmgmmagdt ahtit ghaatatcttt

ctgctattggat 1,80t Zt%%astf%% af tl tctet ghtd S.E'xttg)Ctt?{ Lt %%td t ag%kgg B{q}_\t tactt

gggcat gaaact aaaaaaa cacaagatta a at aacct gacCta
<211> 176 <21\2e=ctmr Eox] Bernqo i erapYe e n< A@0 5 nk rividuclegds 1Alt9? sbe depired Al a

Phe Ser Leu L%bt_seéeﬂ@b%l%&%dyﬁcn%ﬁ J,_(.}ll @leL%LftLelé .o Thr Pro Ser Thr
Gy Leu Li/Qe Leu Asn Ser 0 Cys e’'Ala Thr Asn Leu

Andul magarx%ﬁvﬁqﬁgprph@ls&rtrﬁ@@%w 4511|qr@l}ser3§celff>n5er val Gn Ala

Lys Asp Gy Asthrdd@udsSiod,| &eAng fusd on,2 dEAVAYex@@2An3 3@1&5uﬁophe§pﬁégeArg
Thr Qu Ser Leu G n, Thr I_Sys Erso Al'a Asn Ar Cys 6% Dég Qys Leu Leu
Arg Hi s Leu [RRPAR G Y55 9 ﬁ-&ﬁfaw%“WP s 8 X&H"TYr an
Thr Pro Asp Himsarngpoxrftter L[easeeqr@ Agi.s Mwe SeralSer JuewibdQ Them.10 Al a Asn Ser

Phe Leu Th 20,-25 Met Th
ng Leu Qlfsr %izgéilé;/i peiLoil @ryg {tf,;é Q;;f A B2 20 k32,3, r

Zcytol0 polypeptides can also be used to prepare
antibodies that specifically bind to Zcytol0 polypeptides.
These antibodies can then be used to manufacture anti-

20 idiotypic antibodies. As used herein, the term
"antibodies" includes polyclonal antibodies, monoclonal
antibodies, antigen-binding fragments thereof such as
F(ab')s and Fab fragments, and the like, including
genetically engineered antibodies. Antibodies are defined

25 to be specifically binding if they bind to a Zcytol0
polypeptide with a K of greater than or equal to 107 /M.
The affinity of a monoclonal antibody can be readily
determined by one of ordinary skill in the art (see, for
example, Scatchard, ibid.).

30

Methods for preparing polyclonal and monoclonal
antibodies are well known in the art (see for example,
Sambrook et al., Molecular Cloning: A Laboratory Manual,
Second Edition (Cold Spring Harbor, NY, 1989); and

35 Hurrell, J. G. R., Ed., Monoclonal Hybridoma Antibodies:
Techniques and Applications (CRC Press, Inc., Boca Raton,

FL, 1982), which are incorporated herein by reference) .



130 135 140 Ile Leu Ser H's Phe Qu Lys Leu Gu Pro Gn Ala Ala Val Val Lys
145 150 155 160 Ala Leu Ay GQu Leu Asp Ile Leu Leu @n Trp Met Qu A u Thr
G u 165 170 175 <210> 3 <211> 793 <212> DNA <213> Honp Sapi en <§f(%> <221>
CDS <222> (45)...(497) <400> 3 ctttgaattc ctagctcctg tggt ctcc?go gcc
taag atg aaa gcc tct 56 Met Lys Ala Ser %jagt ctt gcc ttc agc ctt ctc tct

get gcg ttt tat ctc cta tgg act 104 Ser Leu Ala Phe Ser Leu Leu Ser Ala Al a
Phe Tyr Leu Leu Trp Thr 5 10 15 20 cct tcc act gga ctg aag aca ctc aat ttg
gga agc tgt Jegwarnéedgee avident Qeromdrofd tyr@éuat)ysslﬂ'hll Lgu then dmy, Gy Ser

Cys Vval Ile C C tg gac
ata cgg ggc é%?yég%g’%?énﬁ@ogﬁ&s@ éér&;ﬁg A%&A(ggér y Phe é'et Asp Ile Arg

Ay Ser 40 4%35p-Bigeded JpEmabsy FPshgaa la%sgw RIS atgoalgn #heart.a agg
agg act 248 &/@ésG @hfépexhys fé&loﬁél Asiicd| ea§prat e, Arthd l e Leu Arg Arg Thr

55 60 65 MAY 2002, 4 gag tc caa ac aca aag cgt gcg aat cga tgc
tgc ctc cPg %@%uﬁg%e@%l%r ge% %f YRSREHQ '%%%fs%‘r%r"(f COys Leu
Leu Arg 70 76h86ug:htt}hé ousd aofigen c&d;ﬁ*@in@tg;@t&@ﬁ@rgh&i'td fconpd ed®C tac

cag acc 344 S r Tyr al _ Phe Tyr Adn Thr
85 90 95 100!;%0 ngfé‘%é %?}Lg‘%:j?n%tcl_zg 5‘%13% ?%é/aassaa%s L’éﬁoémgc%c aat tcc
ttt 392 Pro Pepsei %kﬂ'ljled'hlrn Lehe At Lcysnllb@ 8eiliSeed Ltea dHtecAsn Ser Phe

antibodies which specifically bind to Zcytolo

10 polypeptides. Exemplary assays are described in detail in
Antibodies: A Laboratory Manual, Harlow and Lane (Eds.),
(Cold Spring Harbor Laboratory Press, 1988).
Representative examples of such assays include: concurrent
immunoelectrophoresis, radio-immunoassays, radio-

15 immunoprecipitations, enzyme-linked immunosorbent assays
(ELISA), dot blot assays, inhibition or competition

assays, and sandwich assays.

Antibodies to Zcytol0 are may be used for
20 tagging cells that express the protein, for affinity
purification, within diagnostic assays for determining
circulating levels of soluble protein polypeptides, and as
antagonists to block ligand binding and signal
transduction in vitro and in vivo.
25

Within another aspect of the present invention
there is provided a pharmaceutical composition comprising
purified Zcytol0 polypeptide in combination with a

30 pharmaceutically acceptable vehicle. Such compositions
may be useful for modulating of cell proliferation, cell
differentiation or cytokine production in the prevention
or treatment of conditions characterized by improper cell
proliferation, cell differentiation or cytokine

35 production, as are further discussed herein. Moreover,
ZcytolO polypeptides of the present invention may be used

in trachea-specific or tracheobronchial-specific



| 05 110 115 ctt acc atc aag aag gac ctc cgg ctc tgt ctg gaa cct cag gca gca
440 Leu Thr Ile Lys Lys Asp Leu Arg Leu Cys Leu GQu Pro @n Ala Ala | 20 125
| 30 gtt gtg aag get ttg ggg gaa cta gac att ctt ctg caa tgg at ag 488 Val
Val Lys Ala Leu Gy GQu Leu Asp Ile Leu Leu A n Trp Met Gu 12% 3A32M5 gag
aca gaa taggaggaaa gtgatgctgc tgctaagaat gttcgaggtc 537 Qu Thr Gu 150
aagagct ccagt ctt caat acct gcagaggaggcat gaccccaaaccacc

atctctttacb97tgtactagtcttgtgctggt cacaqtgtatcttatttatgcattacttgce )
Lot t goat 657080 HIET 197 o SHTUE Gt L Ie VORI RIS g HaRdgepair
tttttgtaat 717af ctlid¢ ctxpdladdiggaicttiatl tehitagd Tinatl airatddldtst badetlying the

<005 4 vt |1 §aRy SELLAREY ol SR L R R TR e T 1 s

10 15 Leu Leuclegrdige Ry ddrrikhromd in texedtysethrofl esthen , LbyoGchigés 20 25
30 2 0 MAY 200 : Tﬁ%}k&tﬁ}b I A n Ay Phe
Ser Asp 3%49\40&9158% e%c?lgs\%S(JéSg)rﬂ\gre glﬁ a LysrgAHga@G%gakgﬁ,Flge%sp II>/e
Arg |le 50 55e%@eqtRd mrfgaw%:ml%npls@emekﬂ%w%gbﬁhuadmyglpfa@rAriaaAsn
Arg Cys 65 703 T80 gt WA dills date lRibA Gide@U Y zbQHoABpPFAr g Val
Phe Lys 85 90 95 Asn Tyr n Thr Pro(é[sfP Hs Tyr Thr Leu Arg Lys Il e Ser
Ser Leu 100 19399k & S&5 ¥ 1 tHohe I?;Fé’el_“t‘iismﬂsﬁ PBUEARG Leu Oys
Leu Au |15 120aHPH R oG acyAlcd AAlpp Madeplaldd y s THexrapeut@ey dGsasled Asp |l e
< > < >

tgljlj_zteltj)l\lif<zi§€yl4o Gn ;I-I%pﬁéal\r%%og;uomgsu t@rso(gou plgﬁg%gy?lo 5 <211> 253
5ctttgaattcctagctcctgtggtctccagatttcaggcect aagat gaaagect ct agt c60ttgccttcagcec
ttctctctgectgegttttatctcctatggactccttccactggactgal20agacact caatttgggaagctgtg

t gat cgccacaaacct t caggaaiieaggaailggaidiSfiddtcidyngat at@gpreaghgt dasagediaaagat g
gaaacat t gacat cagagl ¢l 1.aa24309390a¢! 40 GAR3, AN Andtachda<ahd™ nEWA

been found in saliva by Western blot analysis. The

15 salivary glands synthesize and secrete a number of
proteins having diverse biological functions. Such
proteins facilitate lubrication of the oral cavity (e.g.,
mucins and proline-rich proteins), remineralization (e.g.,
statherin and ionic proline-rich proteins) and digestion

20 (e.g., amylase, lipase and proteases) and provide anti-
microbial (e.g., proline-rich proteins, lysozyme,
histatins and lactoperoxidase) and mucosal integrity
maintenance (e.g., mucins) capabilities. In addition,
saliva is a rich source of growth factors synthesized by

25 the salivary glands. For example, saliva is known to
contain epidermal growth factor (EGF), nerve growth factor
(NGF), transforming growth factor-alpha (TGF-a),
traﬁsforming growth factor-beta (TGF-B), insulin, insulin-
like growth factors I and II (IGF-I and IGF-II) and

30 fibroblast growth factor (FGF). See, for example, Zelles
et al., J. Dental. Res. 74(12): 1826-32, 1995. Synthesis
of growth factors by the salivary gland is believed to be
androgen-dependent and to be necessary for the health of
the oral cavity and gastrointestinal tract.

35



<213> Honp sapi ens <400> 6 attcctagct cctgtggtct ccag 24
<210>7<211>25<212>DNA<213>Honp Sapi ens <400> 7 ctctgctgcg ttttatctcc tatgg
25 2 0 MAY 2002 6 <210>8<211>22<212>DNA<213>Hono Sapi ens <42QF 37
tcccaaattg agtgtcttca gt 22 <210>9<211>45<212>DNA<213>Honp Sa ieM 4%80> 9
cacagcttcc caaattgagt gtcttcagtc cagtggaagg agtcc 45
<210>10<211>747<212>DNA<213>Hono Sapi ens

<400>10ttttct gacat acggggcagt gt gcaagccaaagat ggaaacatt gacat cagaat ctt ab0aggagg
act gagt ct t t gcaagaddtiaageytgdfarodypegtigdest ceggogstat ozoangagangatsct at ct g

gacagggtattt%ﬁﬁﬁ%ﬁkﬁ%@@g%%c%ﬁ%&%@%@%&@%QQ&lﬁggkﬁﬁgQﬁagﬁECﬁggéHEESEQSEaattCC
tttcttaccatcgggaaggacctccggctc24 tgtcatgcccacatgacatgqcattg ggggaggaagcaat g

aagaaat acagc CigdheB3FEEFIIEsStLNG2asaGeEg§XaCERE aGFFAG¥agt TYt §RAEGE¥L t t gggg
gaact a360gacaHic! prlegenagodt gbagyagpandadttyydaggagashgapaligepociiaags20aat

tt t t. tctt t t t 480 tctctttact

tact agt ot gt GELGYECAC 83t GPAPEPPAEt Eab Gobt Fabe8ABnGCLPLERE GERt SHFGt ot tt at go
at ccccaat ct t Zatyttgagapodypeptdtiasab@agastist bgt aatagontiscsgatat t ggat at attt at
{agt aat at ot L ANkLALORIL L RGELEATLOLALLLAZKS UL Akl ggagataagact |t aanaa

aattcacaa720gattatatttataacctgactagagca ; <213>Hono
Sapi ens<400>stEmahc egeeatadgg§gc Ryegeguxage kagugaigghhacart gadaveagfat ct t a6

Oaggaggact ga%q%gma%ga@@%ﬁ%ﬁggegaaheg bagkescLaetaggchal, 120t t gct aagact
ct at ct ggacagggt at't aaaaactaccagacccctgacca tatact 180 2.0 Y 2002

ct ccggaaddt c¥§Cdydce tEgEhgattEAEMEREt REc aEERAGadRgacthBEgHEER2EBE gPEL ggaacct
caggcagcagt t gheazgeehebbgegghaal agaaatt, ckiehgaaaBBhepat §gaggagesagaat aggag

aaagt gat gct gct gct aagaat attc t caa360gagct ccagt ctt caat acc a cat ga
gcccgagccgccgﬂ ct%?g&PgﬁfaFggggﬁt&Ptgggcgﬁﬁﬁéégsan?gf8Pt8%?%§?g%§$?gcttgc
ttcctt gcat gadd tlytnphbrgtgeat cegodatibhaatft gagatcbat ditfgrantagaiont agfaat at
540ct ttctgct t t aat t C te600atttaattt
tttac6l4 2218@&%%3@%1%E5P§%E§g%2é?P%#ﬁé%lgékéghgﬁggkge%giigg%g'12 Leu Lys
Thr Leu ASn redigtprser sogd wal eppanpphithr MaAtLegldsn basopbils,. Qu lle
Arg Asn Gy BRet$ephAiR khe AaerEbhages.VabcB1d Bokypeptides,

agonists or antagonists thereof may also modulate muscle

tone in the tracheobronchial tract.

20 Zcytol0 polypeptides can also be used to treat a
number of skin conditions either systemically or locally
when placed in an ointment or cream, for example eczema,
psoriasis or dry skin conditions in general or as related
skin attentions. Also the Zcytol0 polypeptide can be

25 directly injected into muscle to treat muscle atrophy in
the elderly, the sick or the bed-ridden.

Radiation hybrid mapping is a somatic cell genetic

technique developed for constructing high-resolution,

30 contiguous maps of mammalian chromosomes [Cox et al.,
Science 250:245-250 (1990)]. Partial or full knowledge of
a gene's sequence allows the designing of PCR primers
suitable for use with chromosomal radiation hybrid mapping
panels. Commercially available radiation hybrid mapping

35 panels which cover the entire human genome, such as the
Stanford G3 RH Panel and the GeneBridge 4 RH Panel

(Research Genetics, Inc., Huntsville, AL), are available.



20 25 30 Asp Ay Asn Ile Asp Ile Arg Ile Leu Arg Arg Thr Qu Ser Leu dn 35
40 45 Asp Thr Lys Pro Ala Asn Arg Cys Cys Leu Leu Arg H's Leu Leu Arg 50 55
60 Leu Tyr Leu Asp Arg Val Phe Lys Asn Tyr A n Thr Pro Asp Hi 0 g@z?O 75
80 Thr Leu Arg Lys Ile Ser Ser Leu Ala Asn Ser Phe Leu Thr Z L'yé\( 90 95
Lys Asp Leu Arg Leu Cys His Ala H's Met Jhr Cys H's Cys Gly A u 100 105 110
GQu Ala Met Lys Lys Tyr Ser An Ile Leu Ser Hs Phe Qu Lys Leu 115 |20 125
GQu Pro dn Ala Ala Val Vval Lys Ala Leu Ay Qu Leu Asp Ile Leu 130 135 140
Leu A n Trp Wekse pafklisTehakle iéﬁlaSOPGRlBa§8§2I&hﬁ&%ﬂ&i&ﬁPRT<2l3>Honn

sapi ens <400 L L Thr Le Ser V Thr
Leu Adn 1 %%1%35 éﬁ Eogﬁdééﬁqg %f‘eg nesAsn %‘ S‘%% aéé?%chs hi‘?% Arg
Ay Ser VaI (GlSﬁ‘SAI)a Bpd Q0hes BONPSpy®YPASH- IdnedAQﬁplﬂ’m@rm:g: Im@rl-t_@ms Arg

Arg Thr GQu §§Eh&ﬁua6@@g§5n49f4§n€§9eg@r LyﬁlgrPnéi@déérbé¥ébfy§h g% Leu
Leu Arg H' s Leu Leu Arg r Asp Arg Val Phe Lys Tyr

A n Thr Pfo Aeﬁeﬂpéymroesrt?eovglsahyrﬁ%%bud;e@'gam@s|lp%t@@n szeﬁrwlneu Al a Asn

Ser Phe Leu Iﬂirscbberbasgéﬁesoo%lhuéré@e L] QvL@Ms Smagpedd u Pro Gn
Ala Ala Vval Val %sAlamOlOSIlOLeﬂ%%% uLeu Il'e, Leu Leu G n Trp
Met G u G u TRFKEFE-115PF2BrE955224B1 >35<21%S 2&%%’!-%%“ St ens

<40Q> 14 || ebAl asélbiulAsn benuther Bbfi vaps Algchsdityy PhedSesrmfispind eiff. 5
10 15 <210>13<2 %% %5<21§>P§J£?1§$I-QHD saplens <4§9 15 &e&@gﬂlﬁ{gg Val Phe
RFpFo s L B LS

Lys Asn Tyr & A
<210>16<201>2842t 2oPRT <21 8sbndiSapgenst ka09equences in various forms

such as YAC-, BAC- or cDNA clones, 2) providing a

possible candidate gene for an inheritable disease which

shows linkage to the same chromosomal region, and 3) for

cross-referencing model organisms such as mouse which may
15 be beneficial in helping to determine what function a

particular gene might have.

The results showed that the Zcytol0 gene maps 889.26

cR_3000 from the top of the human chromosome 1 linkage

20 group on the WICGR radiation hybrid map. Proximal and
distal framework markers were D1S504 and WI-9641
(D1S2427), respectively. The use of the surrounding
markers positions the Zcytol0 gene in the 1¢32.2 region on
the integrated LDB chromosome 1 map (The Genetic Location

25 Database, University of Southhampton, WWW server:
http://cedar.genetics.soton.ac.uk/public_html/). Numerous
genes have been mapped to the 1g32.2 region of chromosome
1. In particular, mutations in this region have been
found to result in van der Woude syndrome, associated with

30 malformation of the lower lip that is sometimes associated
with cleft palate. Thus, the Zcytol0 gene, which is
expressed in the salivary gland, may be used in gene
therapy of this syndrome. If a mammal has a mutated or
lacks a ZcytolO gene, the Zcytol0 gene can be introduced

35 into the cells of the mammal.



Leu Ala Asn Ser Phe Leu Thr Ile Lys Lys Asp Leu Arg Leu Cys 1 5 10 15 <210>
17 <211> 15 <2l 2> PRT 2 0 MAY 2002 9 <213> Honp Sapi ens <400> 17 Val Val
Lys Ala Leu Ay GQu Leu Asp Ile Leu Leu G n Trp Met 1 5 10 15

<210>18<21| >824<212>DNA<213>Mis nuscul us <220> <221> DS <2222 § WAy 202 59g)
<400> 18 tgggagacat cgatagccct gattgatctcgdttgaatttt cgcttctggt ctccaggatc
60 taggtgtaag atg aaa ggc ttt ggt ctt gcc ttt gga ctg ttc tcc get 109 Met
Lys Gy Phe Ay Leu Ala Phe Gy Leu Phe Ser Ala 1 5 10 gtg ggt ttt ctt ctc
tgg act cct tta adnoghgrcaspeat adic tdiec praiseht’ iXabnGipnPhavbeeuedeu Trp Thr

Pro Leu Thr gr%1‘5%‘1&s'eygogggul:ei‘éo'i"ﬁelkﬁ%gé?é%ﬂggr@ﬂaﬂ}gg gt gtg att act

gca aac cta cag gca at aa 2 al Ile Thr Ala Asn
Leu G n A a [danpdemengary §o3@ 35a@nss oft thecpoduguatl eotyde gaet afiprighg caa

get gaa gat 3§eA saRy I@t Nogac 1233 1Bh@nae 33 Uglkd é&rﬂtﬁé?u@e&nt\.@ée%é‘ Ala Gu
Asp Thr Asn Ile Asp 60 atc aga .att tta ag gag tct ttg aaa

gac ata aay loé*tlgﬂﬁlc G?tllfiSSAragel Idé’sI}SEFeﬂr §°Tﬁlln‘I*hF°G“EN§e?nE‘é@“E@s Asp Ile
Lys Ser Leu %yE@lﬁSp@anégglﬁgg b@d ihkibit €ghnedhteba 6fOsw@@ mRNAT at

A G 80 85 80 K RE RERSH: £ 1Y BonUEd SRhi%es: “GRc BAETAE S aRM LR Y dga ang
atc 397 Val khpregsival ofyfZc@onlThpoRypepspdki-entbdiirgéees Aty dgBl 11 e
culture or in a subject.

10

The present invention also provides reagents
which will find use in diagnostic applications. For
example, the ZcytolO0 gene, a probe comprising ZcytolO DNA
or RNA or a subsequence thereof can be used to determine

15 if the Zcytol0 gene is present on chromosome 1 or if a
mutation has occurred. Detectable chromosomal aberrations
at the Zcytol0 gene locus include but are not limited to
aneuploidy, gene copy number changes, insertions,
deletions, restriction site changes and rearrangements.

20 Such aberrations can be detected using polynucleotides of
the present invention by employing molecular genetic
techniques, such as restriction fragment length
polymorphism (RFLP) analysis, short tandem repeat (STR)

analysis employing PCR techniques, and other genetic
25 1linkage analysis techniques known in the art [Sambrook et

al., ibid.; Ausubel, et. al., ibid.; Marian, A.J., Chest,
108: 255-265, (1995)].

30 Those skilled in the art will recognize that the
sequences disclosed in SEQ ID NOs: 2, 4 12, 13, 19, 20,
25, 26, 34 and 35 represent a single alleles of the human
and mouse Zcytol0 genes and polypeptides, and that allelic
variation and alternative splicing are expected to occur.

35 Allelic variants can be cloned by probing cDNA or genomic
libraries from different individuals according to standard

procedures. Allelic variants of the DNA sequence shown in



95 100 105 to 2 0 MAY 2002 agc agc ctc gcc aac tcc ttt ctt atc atc aag

aag gac ctc tca gtc 445 Ser Ser Leu Ala Asn Ser Phe Leu Ile Ile Lys Lys Asp
Leu Ser Val 110 115 120 125 tgt cat tct cac atg gca tgt cat tgt a gaa
gca atg gag aaa 493 Cys His Ser H's Met Ala Cys His Cys Ay %%ﬁ Met
Gu Lys 130 135 140 tac aac caa att ctg agf cac ttc ata gag ttg gaa ctt cag
gca gcg 541 Tyr Asn An lle Leu Ser H's Phe Ile u Leu Qu Leu @n Ala Ala
145 150 155 gtg gta aag get ttg gga gaa cta ggc att ctt ctg aga tgg atg gag

igg Val Val LygsgAiR New: Ay G wdeihddys Iiz&:lhmdgettwsga Bd@ltgﬁhlggu | 60 165
gag atg at ct agaa ctcct tcca u Met Leu
175 agaat ctca@ala%% ‘5‘8%%@9%‘&‘?85&%83%5 ?%g’c’gc‘&’i’g‘a‘ Y agtg‘céist e tt ddag 698
agttccagtc ctazagraczald geapegyr ciaapas sr & aciodaint ttthd gatopleaadt tHe8
tagtgctagc t : tctac attattggct cccttatgtg aatgccttca 818
tgtgtc 824 <%‘gé>%§z‘t2%lﬁ>\§.%é<%'>PRT<213>l\MS muscul us <400> 19 Met Lys Gy
Phe Ay Led Ala Phe Ay Leu Phe Ser Ala Val Ay Phe 1 5 10 15 Leu Leu Trp

Thr Pro Leu Thr Gﬁfhéf‘é}ec%ye%c@roﬂ%ﬂ&&%ﬁw n§.f‘srs 25s3Qi3 eyl Ile
Thr Ala Asn an Ala G u Phe Ser 40 45 I le rgAsp

Ser Val Gn AP% B9 Wbt adhbianslared & esiPn |aet RPSHE-160S| dQ6Ar g Thr
Thr G u Ser Lews|yssAsghd |s0d st mQ LHI\J N‘@:pl A Qtsneifc 6 ¢218@¢ Cys Phe Leu

Arg H's Leu Val Ar Phe Tvr_ Le V Phe, 1 ys 85 5 al
The Pro Asp RIS 1M B 1 e@éf}lﬂf%fafb@ 2% By
2002 11 10 message 1nstab111ty See Shaw, . et. al., cell 46 659-

667 (1986). Furthermore, the AT rich 3' untranslated

region can be genetically altered or removed to further

promote message stability.

15 USE OF ZCYTO10 TO PROMOTE WOUND HEALING

The data of Example 4 shows that Zcytol0 plays a role
in wound healing. Thus, ZcytolO0 can be applied to a wound
or a burn to promote wound healing. Zctyol0 may be

20 administered systemically in a dosage of from 1 to 100 pg
per kilogram weight of the individual. Zcytol0 may also be
applied to a wound by means of a salve or ointment which
contains from 1lng to 1lmg of Zcytol0 to gram of salve or
ointment. See Remington‘s Pharmaceutical Sciences,18 Ed.,

25 (Mack Publishing Co., Easton, Penn., 1996). ZcytolO should
be placed on a cleaned wound on a daily basis until the
wound has healed.

USE OF ZCYTOl0 TQ INCREASE PLATELET COUNT
30
As can be seen below in Example 7, we have

discovered that Zcytol0 can be used to increase platelet
count. This is especially important to cancer patients who
experience thrombocytopenia due to chemotherapy or

35 radiation therapy. The Zcytol0 can be administered
therapeutically in with a pharmaceutically acceptable

carrier.



Al a
Hi's
Ile
160
| 75
Leu
Phe
Ile
Asp
Val
Ser
Cys
Tyr
Val
du
Thr

Val

Asn

Ser

Phe Leu Ile lle

Lys Lys

Met Ala Cys His Cys Ay Au Gu

Leu

Ser

Hs Phe Ile Qu

Leu Qu

Ala Leu Gy Gu Leu Gy Ile Leu
<2l 0>20<211>152<212>PRT<2| 3>Mus

Ay
Ser
Arg
Arg
Phe
Ser
Hi s

Ser
Au
Ile
Cys
Lys
Leu
Ser

Asn dn

Val
Met

Lys

Leu

Al a Asn

Cys val Ile Thr
Ile Arg Asp Ser
Leu Arg Thr Thr
Cys Phe Leu Arg
Val Tyr dn Thr
Al a Asn Ser Phe

Al a Asn
Val dn
du Ser
H s Leu
Pro Asp
Leu Ile

Asp Leu Ser Val Cys His Ser 175 120 125
Ala Met Qu Lys Tyr Asn G n 130 135 140
Leu Gn Ala Ala Val Val Lys 145 |50 |55
Leu Arg Trp Met Gu Gu M20 MY 285 | 70
rruscgys <400> 20 Leu Lys Thr Leu His
Leu n 1510 15 Alalle @n Lys Qu
Ala Gu 20 25 30 Asp Thr Asn Ile Asp
Leu Lys 35 40 45 Asp lie Lys Ser Leu
Val Arg 50 55 60 Phe Tyr Leu Asp Arg
Hs Hs 65 70 75 BO Thr Leu Arg Lys lie
Ile Lys B5 90 95 Lys Asp Leu Ser Val

13 IR e g b e B L

Ile Leu Ser Hi s

Phe

Acpldpigipgcerareded-y lie Leu 130 135 140 Leu Arg Trp Met Gu
145 150 <210>21<21l >16<212>PRT<213>Mus nuscui us <400> 21 Il e

Leu dn Ala Ile:
12 <21 &22<211>15<2| 2>PRT<213>Mus nu

A n Lys

gu Pg Ser Qulle Arg 1 5 ~ 10 15
> 22 Leu Asp Arg Val Phe Lys

Tyr A n Thr Pro Asp H's H s Thronlirfy ¥ Zrytol0
<210>23<211>15<212>PRT<213>Mus nuscul us <400> 23 Leu Ala Asn Ser Phe Leu

Ile Ile Lys Lys Asp Leu Ser Val Cys
<210>24<2DP1>| 5<2| Z¥RRTu213irhgthuesahuenc400f 24ytol0xl (the longer

15

20

25

30

form) and zcytolOx2

1510 15

(the shorter form) was elucidated by

using 3' RACE® and submitting two fragments generated to
sequencing (SEQ ID NO:10 and SEQ ID NO:11), then

artificially splicing together by computer the est

sequence shown in SEQ ID NO:5 with the overlapping

sequence from the two 3!

An oligo,

zcl1l5907

race fragments.

(SEQ ID NO: 6), was designed to the

area just upstream (5') of the putative methionine for

zcytol0. Further downstream, another oligo, zcl5906 (SEQ

ID NO: 7), was designed to the area just upstream of the

signal sequence cleavage site. These oligos were used in
3' RACE reactions on human trachea marathon cDNA. ZC15907

was used in the primary 3' race reaction and zcl5906 was

used in the nested 3!

race reaction. The MARATHON cDNA was

made using the Marathon cDNA Amplification Kit (Clontech,

Palo Alto, CA) according to the manufacturer's

instructions, starting with human trachea mRNA purchased

from Clontech.

The PCR reactions were run according to the manufacturer's

instructions in the Marathon cDNA Amplification Kit with

some modification in the thermal cycling parameters. The

cycling parameters used in the primary PCR reaction were:

94°C 1 min 30sec 1x

94°C 15 sec 68°C 1lmin 30x



Val Val Lys Ala Leu Ay GQu Leu Gy Ile Leu Leu Arg Trp Met 1 5 10 15
<210>25<211>144<212>PRT<213>Mus nucul us <400> 25 Cys Val Ile Thr Al a Asn
Leu Gn Ala lle An Lys Qu Phe Ser Au 15 10 15 Ile Arg Asp Ser Val Gn
Ala Gu Asp Thr Asn Ile Asp Ile Arg Ile 20 25 30 Leu Arg Thr Zmr ME} Lodder
Leu Lys Asp Ile Lys Ser Leu Asp Arg Cys 3%840 45 Cys Phe Leu Arg His Leu
Val Arg Phe Tyr Leu Asp Arg Val Phe Lys 50 55 60 Val Tyr A n Thr Pro Asp
His Hs Thr Leu Arg Lys Ile Ser Ser Leu 65 70 75 80 Ala Asn Ser Phe Leu lle
Ile Lys Lys AgpcLewiger VahxCys His Ser 85 90 95 2 0 MAY 2002 2 0 MVA's 2~
13 Hs Mt Ala Cys Hs Cys Gly Gu Gu Ala Met Qu Lys Tyr Asn G n 1Q0 105
110 I 1e Leu Ser H's Phe Ile Qu Leu Qu Leu @ n Ala Ala Val Vval Lys 115 120
125 Ala Leu Ay Qu Leu Ay Ile Leu Leu Arg Trp Met Gu GQu Met Leu 130 135
140 <21D>26<211>| 44<212>PRT<213>Honp sapi ens <400> 26 Cys Val Ile Ala Thr
Asn Leu G n @he |dyslAng fsrad@ey ePise uSed Agsp the5nkGted PC8 AepgcGipnSer Val

Gn Alalys %fe&eG >94Aén 'Jnf?nA§9 Jsée !&9 bhec gs?&c?%ds%ul%gn%a dop Gu
40 45 s Leu Leu Arg'His

Ser Leu A n s Pro A

Leu Leu Ay L3eq8('f’3?rCL uMaBp Axg VaI Phe Lys 50 55 60 Asn Tyr @ n Thr Pro
Asp H's Tyr Thr Leu Arg Lys |le Ser Ser Leu 65 70 75 80 Ala Asn Ser Phe Leu
Thr Ile Lys LyS Asmld-@ésﬁﬂglhgup@b‘duﬂt% Alere83u0 o%% Bns aMet 2Thaglysshi s

Cys Ay Gu l\/EtL L Tyr eanIOIOSlIOIIeLeuSer H s Phe
o Lyt Len Gt AGHRE, SRPFoRE] GH0 o Pl Pand30wEss Refnreu Gy o u Leu
Asp Ile Leu Iaglpr(amm'ﬁltpzllybtson@ Gparthr THeu bh&@lsl%rm&ut out and gel
<210>27<21I> SRR p. < t Lys Lys
Tyr Ser %%AL %#{?’ Bg%%i@a g%%é ff@ % %%1%2{% a Val Val
Lys Al a Lléh @asm@asrtLuwzogS 13@A§p\|¢|teom@uLé1hGS|¢ frrpaslents were then

subjected to sequencing, allowing the full length sequence

of zcytolO to be discerned.

Example 2

15 Northern Blot Analysis

Human multiple tissue blots I, II, III, and a RNA Master
Dot Blot (Clontech) were probed to determine the tissue
distribution of zcytol0. A 45-mer antisense oligo, SEQ ID

20 NO:9, was designed using the est sequence (SEQ ID NO: 5 bp
100-145) and used for the probe.

15pm of SEQ ID NO: 9 were end labeled with **P using

T4 polynucleotide kinase (Gibco-BRL). The labeling

25 reaction contained 2 pl 5X forward kinase reaction buffer
(Gibco-BRL), 1lul T4 kinase, 15 pm SEQ ID NO:9, 1lul
6000Ci/mmol **P gamma-ATP (Amersham) and water to 10ul. The
reaction was incubated 30 minutes at 37°C. Unincorporated
radiocactivity was removed with a NucTrap Probe

30 Purification Column (Stratagene). Multiple tissue
northerns and a human RNA Master Blot (Clontech) were
prehybridized at 50°C three hours in 10ml ExpressHyb

(Clontech) which contained 1mg of salmon sperm DNA and



<210>2B<2l| 1>71<212>PRT<2| 3>Hono Sapi ens <400> 28 Ile Ala Thr Asn Leu G n
Qu lle Arg Asn Ay Phe Ser Asp Ile Arg 1 5 10 15 Ay Ser Val dn Ala Lys

Asp Ay Asn Ile Asp Ile Arg Ile Leu Arg 20 25 30 Arg Thr Qu ?E%ngt?@rn
Asp Thr Lys Pro Ala Asn Arg Cys Cys Leu 35 40 45 Leu Arg Hi s

Leu Tyr Leu Asp Arg Val Phe Lys Asn Tyr 3Q 55 60 G n Thr Pro Asp His Tyr
Thr 65 70 <210>29<21l >92<212>PRT<213>HonD “sapi ens <400> 29 |le Ala Thr Asn
Leu Gn Qu lle Arg Asn Ay Phe Ser Asp Ile Arg 1 5 10 15 dy Ser Val Gln
Ala Lys Asp @. Bméshuinhﬁ Asp1l beaABibke-BRrU) ArgogR 3B mléﬁgﬂérfg Gu Ser

Leu A n As Leu.3 Hs L

Lou ArS Lot %?rllEés bnﬁkaswﬁc&ﬂe L én%%Sng%gh%% %‘gd%?ut ther o AE‘.S

H s Tyr Thr EeprAsgHips HiybrSdizSediohewadl aaAshe850u0 6'5e180153_ﬁnt Rixe 4@u Thr
lle L L -A 30<2 <212

sapi ons 2.0 Wy 2003 L400Eh o6 o Ran EAd RS e ST IORE L AR Y b

Asp His Tyr EBS B@ufggrSmomisute%WAtg Eggeraé mshﬁel@mw@m\e&r Phe

Leu Thr 1le leyl%ntﬁ ase, 28 25 8BsLay fue Lot Q6 NS Aloa rhingieMat, Thr Cys
Hs Cys Gy d Al a 40 45 Met L Ser An lle Leu Ser Hi's
aa & invivo

Phe G u Lys Eé&t@ra P‘?BGSGhSB ezsp@sﬁd VERYEys Ala Leu Ay G u
Leu Asp Ile Leu Leu @ n 65 70 75 80 Trp Met <210>31<211>36<212>PRT<2| 3>Hono
sapi ens <400> 31 Leu Asp Arg Val Phe Lys Asn Tyr @ n Thr Pro Asp His Tyr
Thr Leu 1 5 10 15EApgekysohl efSecryBSenolLen Aha AsntbernPbkoteuweihgaldd Lys

Lys Asp 10 about a 1.2kb band in trachea, a faint 1.5kb band in
stomach and fainter bands of both sizes in pancreas. The
dot blots showed the presence of zcytolO in trachea,
salivary gland, placenta, testis, skin, prostate gland,
adrenal gland and thyroid.

15
In the mouse it was found in the kidney, skeletal

muscle, salivary gland, liver and skin.
Example 3

20 Chromosomal Assignment and Placement of ZcytolO.

Zcytol0 was mapped to chromosome 1 using the
commercially available version of the "Stanford G3
Radiation Hybrid Mapping Panel" (Research Genetics, Inc.,

25 Huntsville, AL). The "Stanford G3 RH Panel" contains
PCRable DNAs from each of 83 radiation hybrid clones of
the whole human genome, plus two control DNAs (the RM
donor and the A3 recipient). A publicly available WWW
server (http://shgc- www.stanford.edu) allows chromosomal

30 localization of markers.

For the mapping of ZcytolO with the "Stanford G3 RH
Panel", 20 pl reactions were set up in a PCRable 96-well
microtiter plate (Stratagene, La Jolla, CA) and used in a
35 "RoboCycler Gradient 96" thermal cycler (Stratagene). Each
of the 85 PCR reactions consisted of 2 pl 10X KlenTag PCR



20 25 30 Leu Arg Leu Cys 35 <210>32<2| 1>61<2| 2>PRT<213>Hono sapi ens <40Q>
32 Leu Ala Asn Ser Phe Leu Thr Ile Lys Lys Asp Leu Arg Leu Cys His 1 5 10

15 Ala Hs Met Thr Cys His Cys Ay Gu Gu Ala Met Lys Lys Tyr %3& %ﬂég 30
Anlle Leu Ser Hs Phe Qu Lys Leu Qu Pro @n Ala Al a Val vaP G3YAY

Lys Ala Leu Ay Gu Leu Asp |Ile Leu Leu G Trp Met 50 55 60
<2| 0>33<21l >756<212>DNA<2| 3>Mus nuscul us 2 0 MAY 2002 <220> 2 0 MAY 2002
16 <221> CDS <222> (71)...(532) <400> 33 tgggagacat cgatagccct gattgatctc

tttgaatttt cgtﬂata:tiiggt ot ffeeam g ALONIE QHa g gthgt rasatgp ratey ,adacggc Paild Bdtogtt gcc
WL 992 10 tm LOC, O%h A BL T (L0 nf T i phiEnd KolbEU e Ser

Ala 1510 gtg, dgt ttt ctt ctc fc ahg acc c¢tc cat
| 57 Val Ay BHEMrekAeou 1T Wsrer FiEerThiSEQ >IDLé1@ L)ﬁs ﬁHrAEEuCG{rsAGG 20

25 ttg gga aggd g[tsugtcg;matctTca@AGg@a aqc pqt %nctagse%% %tr%m%%a QQQQQ@@ K85 Leu
Gy Ser Q/s Val Ile T 35 40 45 ttt

tct gag att g 5gatTc%fgtcpgﬁt @TTCIGAFt &GJaFTévgéfAngg t39(z ttyzc “&t?RQQQL@ﬂé Ser Au
lle Arg Asp S(ezes\é'zlr@ercelr@u%w Ang .Cy sivatsvitha e, emIdQ 9946Q1cyoxcat cta
519 202 11 Yol @it 2iheig il i PR 0 i s ey, Vel Ao
Inc ), 25 ng of DNA from an individual hybrid clone or
control and x pl ddH,0 for a total volume of 20 pl. The
10 reactions were overlaid with an equal amount of mineral
0il and sealed. The PCR cycler conditions were as follows:
an initial 1 cycle 5 minute denaturation at 95°C, 35 cycles
of a 1 minute denaturation at 95°C, 1 minute annealing at
66°C and 1.5 minute extension at 72°C, followed by a final
15 1 cycle extension of 7 minutes at 72°C. The reactions were
separated by electrophoresis on a 2% agarose gel (Life
Technologies, Gaithersburg, MD).

The results showed linkage of ZcytolO to the
20 framework maker SHGC-36215 with a LOD score of >10 and at
a distance of 14.67cR_10000 from the marker. The use of
surrounding markers positions ZcytolO in the 1g932.2 region
on the integrated LDB chromosome 1 map (The Genetic
Location Database, University of Southhampton, WWW server:

25 http://cedar.genetics. soton.ac.uk/public_html/)

Example 4
Use of Zcyotl0 to Promote Wound Healing

30 Normal adult female Balb/C mice were used in the
present study. They were housed in animal care facilities
with a 12-hour light-dark cycle, given water and
laboratory rodent chow ad libitum during the study. They
were individually caged from the day of surgery.

35

On the day of surgery, the animals were anesthetized
with ketamine (Vetalar, Aveco Inc., Ft. Dodge, IA) 104
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and panniculus carnosus

over the paravertebral area at the level of the thoracic-

lumbar vertebrae.

The wounds and surrounding depilated

skin were covered with an adhesive, semipermeable

occlusive dressing,

Arlington,TX).
through the BIOCLUSIVE® onto an acetate transparency for

BIOCLUSIVE® (Johnson & Johnson,

The cut edge of the excision was traced

later assessment of closure parameters.

points

Control skin and wounded skin at different time

(7 hours,

15 hours and 24 hours) were processed

using the Qiagen RNeasy Midi kit. Briefly, skin (control

and wounded areas) were weighed and homogenized in

appropriate volume of lysis buffer (RLT). The lysates

were spun to remove tissue debris and equal volume of 70%

ethanol was added to the lysates; mixed well and loaded on

column.

The samples were spun five minutes and washed

once with 3.8 ml of RW1l buffer, then twice with RPE (2.5
each). The total RNA's were eluted with RNase-free

ml

water.

The expression level of the skin samples were

measured using real time PCR (Perkin Elmer ABI Prism 7700

Sequence Detector).



20 25 30 Arg Cys Cys Phe Leu Arg H's Leu Val Arg Phe Tyr Leu Asp Arg Val 35
40 45 ' Phe Lys Val Tyr G n Thr Pro Asp His Nis Thr Leu Arg Lys Ile Ser 50
55 60 Ser Leu Ala Asn Ser Phe Leu Ile Ile Lys Lys Asp Leu Ser g% ngqmgﬁ 70
75 80 His Seif Hs Mt Ala Cys Hs Cys Ay Gu Qu Ala Met Au Lys Tyr 85 90
95 Asn G@n lle Leu Ser Hs Phe Ile Gu ledg,du Leu @n Ala Ala Val oo |05
110 Val Lys Ala Leu Ay Qu Leu Gy Ile Leu Leu Arg Trp Met Qu Gu 1.15
120 125 Met Leu 130 <21 0> 36 <211> 27 <2l 2> DNA <2| 3> Honp sapi ens <400> 36
agattctatc tggacag@pe expenimexl9z874@41igidd 2k PHONA<IRIrB StHowml s8api ens <400>

e odognanct onchetiLe! seldecBrailagnsti s il diele s i 20
39 ctttatgtctkidoasagacal cRYR cwas QuRAYEQE 10e 29t arded ogirve. Three
sets of skin total RNA's (25 ng) were used in this
5 experiment 7 hours (control and wounded); 1l5hours (control
and wounded), 24hours (control and wounded). Each sample
was done in triplicate by One Step RT-PCR on the 7700
sequence detector. The in-house forward primer SEQ ID
NO:36, reverse primer SEQ ID NO:37, and the Perkin Elmer's
10 TagMan probe (2G-7-FAM) were used in the experiment. The
condition of the One Step RT-PCR was as follow: (RT step)
48° C for 30 minutes, (40 cycles PCR step) 95° C for 10

minutes, 95° C for 15 second, 60°C for 1 minute.

15 The expression level of cytol0 in the control skin
samples at 7 hours and 15 hours were comparable at 2.46
ng/ml and 2.61 ng/ml respectively. From the control skin
sample at 24 hours, the expression level of Zcytol0O was
zero. The expression level of cytol0 from wounded skin at

20 7 hours was at 5.17 ng/ml ( more than two fold increase
compared to that of the control sample). The expression
level of cytol0 from wounded skin at 15 hours was at 14.45
ng/ml ( 5.5 fold increase compared to that of the control
sample). The expression level of cytol0 from wounded skin

25 at 24 hours was at 5.89 ng/ml. A repeat experiment also
included a negative control (yeast tRNA) gave the similar
trend and the result of yeast tRNA was near zero. The
result suggested that the amplification was real and mouse
specific.

30

These data suggest that ZcytolO plays a role in the
repair of wounded because the expression level of ZcytolO
from wounded tissue was up compared to that of the control
sample and it increased and decreased after time. Thus,

35 ZcytolO can be applied to wounds to promote wound healing.



r~ . ,. . <210>40<211>26<212>DNA<213>Mus nuscul is <400> 40 catcagaatt

tt aaggacga ctgagt <210>41<211>25<212>DNA<2| 3>Mus nuscul i s <400> 41
ggt ggt cagg ggtctggtag acttt <210>42<21l >23<212>DNA<213>Muis nﬁﬁiﬁliﬁéiﬂﬁo>
42 ggtgcatatt cct'ggtggct aga <210>43<211>25<212>DNA<213>Muis M 00>
43 attgcagtgt aagggaatac agaga 19 2 0 MAY;2002 26 25 23 25
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. | 6RDEdepq} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
a] ca] ca] ca] ca] ca] egheakenakcnake” abeeabedaleahc whliehmaygkbzELESE@N yohd_ZU]
cal] ca] ca] caV] caV] caV] ca] ca] ca calnan] cal ca] ca]cca]lca ca caéca] caljcalca]ca]c
a]ca]Ca]c§]C§P€QF6a¥£9F%aF£§!& bumin or the metallothionine promoter.

At birth, several of the mice had a shiny appearance and
had limited movement. The skin of these mice was tight and
wrinkled, several also had a whisker-like hair on the
lower lip. The nostril and mouth areas, the extremities

10 and the tail were swollen.

One transgenic mouse, in which the albumin promoter
was used survived until day three and was severely growth
retarded. There was no ear development and the development

15 of the toes was diminished. All animals were sacrificed
when they were moribund on days 1, 2 or 3. Tails and liver
samples were collected and they were fixed in situ in 10%
neutral formalin embedded in paraffin, and sectioned at 3
micrometers and stained with H&E. All mice with this

20 phenotype were transgenic and had low to high expression
of ZcytolO.

No significant changes were observed in the majority

of the tissues except for the skin. The skin of the

25 zcytol0 expressing pups, particularly the those mice which
had a high expression level of Zcytol0, tended to be
thicker than the non-expressing pups. The stratum
granulosum in these pups appeared to be reduced in
thickness as compared to the non-expressing pups, while

30 the stratum spinosum was thicker due to increased cell

layers and/or increased cell diameter.

In addition to the changes in the epidermis, the
dermis of one mouse having medium expression of ZcytolO

35 was focally moderately expanded by mucinous material.
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CA) primer set SEQ ID NO: 38 attached to MARATHON™ AP1

adapter, nested with SEQ ID NO:39 attached to AP2

25 MARATHON™ adapter, with 3’ MARATHON RACE™ primer set SEQ
ID NO: 40 attached to MARATHON RACE™ APl adapter, nested
with SEQ ID NO:41 attached to MARATHON RACE™ AP2 adapter
and 5’ and 3’ race was performed on mouse skin MARATHON
RACE™ cDNA. Several fragments were from these reactions

30 were gel purified and sequenced, allowing the elucidation
of the full length coding sequence of the mouse zcytolO,
plus some 5’ and 3’ UTR sequence. Two murine ZcytolO
variants were discovered, namely SEQ ID NOs: 18 and 19 and
SEQ ID NOs: 33 and 34. The clones were amplified by PCR

35 using primers SEQ ID NOs:42 and 43.
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A )1 8 Sy TGt sl b A sta 10

below. The adenovirus was injected intravenously into
C57B1/6 male and female mice. All mice received
bromodeoxyuridine (BrdU) in their drinking water 3 days

10 before sacrifice. This allowed for detection of cell
proliferation by histologic methods. Parameters measured
included weight change, complete blood counts, serum
chemistries, histology, organ weights and cell
proliferation by BrdU.

15

Experimental Design

Group 1 ZcytolOX1 (SEQ ID NO:18)/pAC-CMV/AdV
1 x 10" particles/dose
20 (9 females, 9 males sacrificed on day 21)
(2 females, 2 males sacrificed on day 11)

total number = 22 mice.

Group 2 null CMV/AdV control
25 1 x 10' particles/dose
(10 females, 10 males sacrificed on day 21)
(2 females, 2 males sacrificed on day 11)

total number = 24 mice.
30
Group 3 no treatment

(5 females, 5 males)

total number = 10.
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10% & ()5 l0rice treated with ZcytolO-adenovirus compared to empty
adenovirus control. This was accompanied in male mice by a
decrease hematocrit and increased spleen and liver weight.
The thymus weight was decreased in males also. In contrast
ZcytolO-adenovirus treated female mice showed

10 significantly increased white blood cell counts which were

consisted primarily of increased lymphocyte and neutrophil

counts compared to the empty virus control.

These results suggest that hematopoiesis is effected
15 by Zcytol0 treatment, but except for the increased
platelet count which effected both sexes, other effects

are sex specific.

Other effects included the following.

20
Female glucose levels were lower in treated groups

while those of the males showed no significant change.

Blood Urea Nitrogen (BUN)was higher in both male and

25 female treated groups.

Female alkaline phosphatase was higher in the treated

group while the males showed no significant change.

30 The platelet counts were higher in both male and

female treated groups.

Female total white blood counts (WBC) were higher in the
treated groups while the males showed no significant

35 change.
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" () - m 10%1806) identicabtacene 63 widre df&the polypeptides selected from the group consisting of

SEQID NO:2, SEQ ID NO:4, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:19, SEQ ID

NO:20, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:34 and SEQ ID NO:35.

2. Anisolated polynucleotide of claim | wherein the polynucleotide encodes a polypeptide
containing an amino acid sequence selected from the group consisting of SEQ ID NO:2,
SEQ ID NO:4, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:19, SEQ ID NO:20, SEQ ID
NO:25, SEQ ID NO:26, SEQ ID NO:34 and SEQ ID NO:35.

3. Anisolated polynucleotide of claim 1 wherein said polynucleotide is selected from the

group consisting of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:18 and SEQ ID NO:33.

4. An isolated polynucleotide wherein said polynucleotide encodes a polypeptide selected
from the group consisting of SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID
NO:17, SEQ ID NO:21, SEQ ID NO:22:, SEQ ID NO:23, SEQ ID NO:24, SEQ ID
NO:27, SEQ ID NO:28, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31
and SEQ ID NO:32.

5. An isolated polynucleotide wherein said polynucleotide encodes a polypeptide which is
at least 80% identical to one or more polypeptides selected from the group consisting of
SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:19, SEQ ID
NO:20, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:34 and SEQ ID NO:35.

6. Anisolated polypeptide which is at least 90% identical 1o one or more polypeptides
selected from the group consisting of SEQ 1D NO:2, SEQ ID NO:4, SEQ ID NO:12, SEQ
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SEQ ID NO:35.

10. An antibody which selectively binds to a polypeptide selected from the grc;up consisting
of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:19, SEQ ID
NO:20, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO: 14,
SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:21, SEQ ID NO:22;, SEQ ID
NO:23, SEQ ID NO:24, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:28, SEQ ID NO:29,
SEQ ID NO:30, SEQ ID NO:31 and SEQ ID NO:32.

11. An anti-idiotypic antibody which binds to an antibody of claim 10.
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cct tcc act gga ctg aag aca ctc aat ttg gga agc tgt gtg atc gcc 152
Pro Ser Thr Gly Leu Lys Thr Leu Asn Leu Gly Ser Cys Val Ile Ala
25 30 35
aca aac ctt cag gaa ata cga aat gga ttt tct gac ata cgg ggc agt 200
Thr Asn Leu GIn Glu Ile Arg Asn Gly Phe Ser Asp Ile Arg Gly Ser
40 45 50
gtg caa gcc aaa gat gga aac att gac atc aga atc tta agg agg act 248

Val GIn Ala Lys Asp Gly Asn Ile Asp Ile Arg Ile Leu Arg Arg Thr
55 60 65
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<210> 4

<211> 151

<212> PRT

<213> Homo sapiens

<400> 4
Met Lys Ala Ser Ser Leu Ala Phe Ser Leu Leu Ser Ala Ala Phe Tyr
1 5 10 15
Leu Leu Trp Thr Pro Ser Thr Gly Leu Lys Thr Leu Asn Leu Gly Ser
20 25 30
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<210> 5

<211> 253

<212> DNA

<213> Homo sapiens

<400> 5
ctttgaattc ctagctcctg tggtctccag atttcaggcc taagatgaaa gectctagtce 60
ttgccttcag ccttetetet getgegtttt atctectatg gactccttec actggactga 120
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<210> 6

<211> 24

<212> DNA

<213> Homo sapiens

<400> 6
attcctagct cctgtggtct ccag 24

<210> 7

<211> 25

<212> DNA

<213> Homo sapiens

<400> 7
ctctgcetgeg ttttatctec tatgg 25
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ttgctaagac tctatc aa actdcc agacce ccatta aC 180
ctccggaaga tcagcagcct cgccaattcc tttcttacca tcaagaagga ccteeggcete 240
tgtcatgcce acatgacatg ccattgtggg gaggaagcaa tgaagaaata cagccagatt 300
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aatattcgag gtcaagagct ccagtcttca atacctgcag aggaggcatg accccaaacc 480
accatctctt tactgtacta gtcttgtgct ggtcacagtg tatcttattt atgcattact 540
tgcttecttg catgattgtc tttatgcatc cccaatctta attgagacca tacttgtata 600
agatttttgt aatatctttc tgctattgga tatatttatt agttaatata tttatttatt 660
ttttgctatt aatgtattta attttttact tgggcatgaa actttaaaaa aaattcacaa 720
gattatattt ataacctgac tagagca 747

<210> 11

<?211> 614

<212> DNA

<213> Homo sapiens

<400> 11
ttttctgaca tacggggcag tgtgcaagcc aaagatggaa acattgacat cagaatctta 60
aggaggactg agtctttgca agacacaaag cctgcgaatc gatgctgect cctgegecat 120
ttgctaagac tctatctgga cagggtattt aaaaactacc agacccctga ccattatact 180
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<211> 152
<212> PRT
<213> Homo sapiens

<400> 12
Leu Lys Thr Leu Asn Leu Gly Ser Cys Val Ile Ala Thr Asn Leu GIn
1 5 10 15
Glu Ile Arg Asn Gly Phe Ser Asp Ile Arg Gly Ser Val GIn Ala Lys
20 25 30
Asp Gly Asn Ile Asp Ile Arg Ile Leu Arg Arg Thr Glu Ser Leu Gin
35 40 45
- Asp Thr Lys Pro Ala Asn Arg Cys Cys Leu Leu Arg His Leu Leu Arg
50 55 60
Leu Tyr Leu Asp Arg Val Phe Lys Asn Tyr GIn Thr Pro Asp His Tyr
65 70 75 80
Thr Leu Arg Lys Ile Ser Ser Leu Ala Asn Ser Phe Leu Thr Ile Lys
85 90 95
Lys Asp Leu Arg Leu Cys His Ala His Met Thr Cys His Cys Gly Glu
100 105 110
Glu Ala Met Lys Lys Tyr Ser GIn Ile Leu Ser His Phe Glu Lys Leu
115 120 125
Glu Pro GIn Ala Ala Val Val Lys Ala Leu Gly Glu Leu Asp Ile Leu
130 135 140
Leu GIn Trp Met Glu Glu Thr Glu
145 150

<210> 13

<211> 127

<212> PRT

<213> Homo sapiens

<400> 13
Leu Lys Thr Leu Asn Leu Gly Ser Cys Val Ile Ala Thr Asn Leu Gln
1 5 10 15
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<212> PRT
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<210> 17
<211> 15
<212> PRT



"10% k& & ()-  s0 "10%k&a& ()- ' @ 10%&k&&& ()- @10%& ()-\\]"*_|[:bU410

"3"10% k&F & ()- 3"10% $t& ()- 10%RK&&& ()- DV 3! 109%K&& ()-: D3! 10%W& ()-:

10%&k&&& ()- \avbccccc| obU310! " L! 109&&8&' () - 10&%10&%10&%20 y 2002
"10%RY&& ()- "' "10% % & ()- s' "10%" & ()- MA

3 10% 3% & () - ccdefgh|[ bU310! " "~ S#H10%&&' ()- SH10% &&' ()- " 10%*&&' () -

C " 109%R& ()- "1098& ()- f10%&& ()-hiijjjjjj{naT310 $-1090~&9& ()-10&10&10&

, 2" 109%&& ()- 2" 10%&&()-|Y S#109%-F-& ()- "~ S#10%&& ()-jjjokQ ol nf[:aT310

s"10% % & () - < go@ug% x0 ©S9"10% ~& & ()-: 7vs9"10%-&& ()-:

210%9 &9¢& ()-S f &9& nVnnnoYpp|[ aT310 ‘5 10%U%&f()-

&10/«&$&()) w)é % &}&() & 1098 () - s 10%)U%)&()-

"s"10%~&e& gqqKqv. - ( 109X&&' () -

o5, 1000 {31 Yoo b Btm i (5ol L Aopooimkey J-ekaeler %@gu VA0
109%P" #81 () - "y 10968668 ()- @ 10988l ) - 109X&& ()- 1696w& ()-

10%(&& () - $sJtduu; vj vvy| [: - 410X& : 10%(&&' ()- *,5"10%& ()- ,5"10% X& & ()-

10%B$S& ()- <2§b %D%D& (0)- 10@6X&I&'()-vvvvvvm1mbA410X&
le%&k&&& - sl () - 510%&&& ()- yl0v@k&&&' () -
$- 10%&k&&& () 1 vwvyyyyy| [ AA10X& F‘V&O‘V&k&&& ()- s!10%kk&&&' ()-S
s! 1090 O& ( Z & 10%/ Y%a& ()-Z
&' 10% k& & () z? ‘"FT US410X& $6" 10%yk&y& ()- sf2 "10%k&o& () -
+10%8K &&& () (" 10%&k&&& ()-y ("10%' !'a& ()-y &MLOYRK&&&' ()-|||]]]]}vus1o

109RK&&&' () -y mrddIHR () -y f 10%&k&&& ()- $9- 10%Rk&E&' () - 10&h&10&N&10&N&
s6" 109&h&& () }ERPA>~€ED] : vU410 L 109BK&&& ()-m's 10%BK&&&' () - 10%&k&&&' ()-g
ss! 10%k&o&' () - 92225 A0Y&YERR() -9 : C !10%k&&'()-8&kn|[:vu410
sL*m' 109%&&&' () -m L' 109&Kk&&&' () - @Bl 109BK&&&' ()-T s°$ 10%RK&&& () -
L[ fL!' 10%&& () - g400> ﬁ%O%&k&&& ()-uT310 1090~&9& ()- 9 1099~&9&' ()-10 10

10 tgggagacat cgatagccct gattgatctc tttgaatttt cgettctggt ctccaggatc 60

taggtgtaag atg aaa ggc ttt ggt ctt gcec ttt gga ctg ttc tecc gct 109
Met Lys Gly Phe Gly Leu Ala Phe Gly Leu Phe Ser Ala
1 5 10
gtg ggt ttt ctt ctc tgg act cct tta act ggg ctc aag acc ctc cat 157
Val Gly Phe Leu Leu Trp Thr Pro Leu Thr Gly Leu Lys Thr Leu His
15 20 25
ttg gga agc tgt gtg att act gca aac cta cag gca ata caa aag gaa 205
Leu Gly Ser Cys Val Ile Thr Ala Asn Leu Gln Ala Ile Gln Lys Glu
30 35 40 45
ttt tct gag att cgg gat agt gtg caa gct gaa gat aca aat att gac 253
Phe Ser Glu Ile Arg Asp Ser Val GIn Ala Glu Asp Thr Asn Ile Asp
50 55 60
atc aga att tta agg acg act gag tct ttg aaa gac ata aag tct ttg 301
[le Arg Ile Leu Arg Thr Thr Glu Ser Leu Lys Asp Ile Lys Ser Leu
65 70 75
gat agg tgc tgc ttc ctt cgt cat cta gtg aga ttc tat ctg gac agg 349
Asp Arg Cys Cys Phe Leu Arg His Leu Val Arg Phe Tyr Leu Asp Arg
80 85 90
gta ttc aaa gtc tac cag acc cct gac cac cat acc ctg aga aag atc 397

Val Phe Lys Val Tyr GIn Thr Pro Asp His His Thr Leu Arg Lys lle
95 100 105



DsL*m 10% & ()-!sL*nt 10%466& ()- :sL*nt 10% k& & ()-Kc| [ : uT310

S1099~89& ()- 55"10%-&& ()-f I" 110%&& ()- *1009~89& ()- Z10%9~&9& ()-

" 1099~89& ()-SP|[:uT310 $109%9~89& ()-f s# 1099~89& ()- y!gl00 03@% ?@2
91099~&9& ()- s "10%8W& ()- s "10%~&9& ()-P=T|[:uT310 210 !
01090~89& ()- .31090~&9& ()- ,z1090~&9& ()- s* @OYD~&I& ()-

y(10909~&9& ()-TvU410 " 109%8s& ()- @ 10%&s& ()-

'$ 10%&s& () - 109~89109~89109~89 °, 81099~89&' ()- 531099~89& () - gY>| [: U410

!—yif'(')ol/ggigs c(dgc C%Q‘V@c@sa?ac( ec %@‘Vg/@esﬁﬁ &% g %a(:)ct )%calsﬁ/ g;gg((%s
| 10%&s& (Ji7 i 18)%!54 ’%% Se'@fé&@% I)]eg% [505/ %%@%ﬁg‘ W g§%:&s& ()- &bz

10%s8s& ()10 3100858 () - !L 109%68s& () - Of “T0%s8s& (

9.1 10%&s &' () @%a bA410s&s @10%9 ~8&9& ()-3 10%)& ()-3 S1099~89& () -
1099~89&' (Y9t c¥ritbymcsaig gga 105 geatosek qop[Jaa49am968 ILY09AB-8BX: () - 493

T L$3" 1090~888H19 Ser 3His04eE~4DE (s - His1 09063986 1U) 61U AIBHEI8ETY Lys

1099~89& () - Ce$bA4109~8830 s! 10% & ()-f 351094 1& ()- S! MDA & ()-T
f10% & ()- $9@L0% & () - 109~89109~ &9$ak| mz| vU410 " S| 10%& ()- s10% & () -

i) el ;ﬁiﬁ%ﬁw‘ﬁ G |

@n0@6& () YDO i |[: vid4to 1 110w 0)- 10% & ()- *!'1 & ()- *110% & () -

% 10% & () - 961096&.() |z|obU410 9$L10%&& ()-10& &10&I &10& & 7! 10%&l &&' () -

7110% & ()gtg @alasq &ct)tta3ydens ¢te- §9¢ [athlAtOct s ahd 0%B&aQ 9ag s! 1BEB7& () -

s! 109&& ()val wd11098 &16)Leu 61 ALCYEL ) 61y T0WBE&U( Leu BZE [ TrpbletlQiu s! 109R& () -

ss'lO%@& ()- ss! 1py&& ()- g s'lO@ﬁ% ()- s'lO%&& (h704s llowma& ()- _?bu41o0
THI10%R () - S 109%& () - P 10%R () - $ 109 () - P! 109 (

s! 109%& >| ! 0 -5W
el O A b e
%Ca'! "$!'1 10%& ()-"$'10%&' ()- $!'10% ()-z_?bU4" $!10% $! 10%&' () - $!
109%&' ()-"$'10 ()-"$!'109%& ()-"$!'10%&' ()- $!'10%&' ()-nN. bUs" $! 10%&' () - $! 10%
& ()- " $'10% ()- $'10% ()- $'10% ()-5W

agaatctcag acctcagcac catgaagaca tggccccagg tgctggcatt tctactcaag 698

- agttccagtc ctcagcacca cgaagatggc ctcaaaccac cacccctttg tgatataact 758
tagtgctage tatgtgtata ttatttctac attattggct cccttatgtg aatgecttca 818
tgtgtc 824

<210> 19

<?211> 176

<212> PRT

<213> Mus musculus

<400> 19
Met Lys Gly Phe Gly Leu Ala Phe Gly Leu Phe Ser Ala Val Gly Phe
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Leu Leu Trp Thr Pro Leu Thr Gly Leu Lys Thr Leu His Leu Gly Ser
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65 70 75 80
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100 105
tgt cat tgt ggg gaa gaa gca atg gag aaa tac aac caa att ctg agt 445
Cys His Cys Gly Glu Glu Ala Met Glu Lys Tyr Asn GIn Ile Leu Ser
110 115 120 125
cac ttc ata gag ttg gaa ctt cag gca gcg gtg gta aag gct ttg gga 493
His Phe ITe Glu Leu Glu Leu GIn Ala Ala Val Val Lys Ala Leu Gly
130 135 140
gaa cta ggc att ctt ctg aga tgg atg gag gag atg cta tagatgaaag 542

Glu Leu Gly Ile Leu Leu Arg Trp Met Glu Glu Met Leu
145 150
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tggataggct gctgagaaca ctcctgteca agaatctcag acctcagcac catgaagaca 602
tggceccagy tgctggcatt tctactcaad agttccagtc ctcagcacca cgaagatggc 662
ctcaaaccac caccecttig tgatataact tagtgctagc tatgtgtata ttatttctac 722

attattggct cccttatgtg aatgccttca tgtg 756
<210> 34
<211> 154
<212> PRT
<213> Mus muscuius
<400> 34

Met Lys Gly Phe Gly Leu Ala Phe Gly Leu Phe ser Ala Val Gly Phe

1 10 15
Leu Leu Trp Thr Pro Leu Thr Gly Leu Lys Thr Leu His Leu Gly Ser
0 25 30

Cys Val Ile Thr Ala Asn Leu GIn Ala Ile GIn Lys Glu Phe Ser Giu
40 45

Ile Arg Asp Ser val Ser Leu Asp Arg Cys Cys Phe Leu Arg His Leu
50 55 60
val Arg Phe Tyr Leu Asp Arg Val Phe Lys Val Tyr GIn Thr Pro Asp
65 70 75 80
. His His Thr Leu Arg Lys I1e Ser Ser Leu Ala Asn Ser Phe Leu 1le
95

5 0
Tle Lys Lys Asp Leu Ser Val Cys His Ser His Met Ala Cys His Cys

100 105 110
Gly Glu Glu Ala Met Glu Lys Tyr Asn GIn Ile Leu Ser His Phe 1le
115 120 125
Glu Leu Glu Leu Gln Ala Ala Val val Lys Ala Leu Gly Glu Leu Gly
130 135 140
Ile Leu Leu Arg Trp Met Glu Glu Met Leu
145 150
<210> 35
<211> 130
<212> PRT

<213> Mus musculus

<400> 35
Leu Lys Thr Leu His Leu Gly Ser Cys Val Ile Thr Ala Asn Leu GIn
5 1 15

1
Ala 1le Gln Lys Glu Phe Ser Glu Ile Arg Asp Ser yal Ser Leu Asp
20 2 30

Arg Cys Cys Phe Leu Arg His Leu Val Arg Phe Tyr Leu Asp Arg Val
35 40 45



<212> DNA
<213> Homo Sapiens

<400> 36
agattctate tggacagggt attcaaa

<210> 37

<211> 17

<212> DNA

<213> Homo sapiens

<400> 37
9cgaggctga tctttct

<210> 38

<211> 25

<212> DNA

<213> Mus musculys

<400> 38
tggcgagget gctgatcttt Ctcag

<210> 39

<211> 25

<212> DNA

<213> Mus musculis

<400> 39
Ctttatgtct ttcaaagact cagtc
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<210> 40

<211> 26

<212> DNA

<213> Mus musculis

<400> 40
catcagaatt ttaaggacga ctgagt

<210> 41

<211> 25

<212> DNA

<213> Mus musculis

<400> 41
ggtggtcagg ggtctggtag acttt

<210> 42

<211> 23

<212> DNA

<213> Mus musculis

<400> 42
ggtgcatatt cctggtggct aga

<210> 43

<?211> 25

<212> DNA

<213> Mus musculis

<400> 43
attgcagtgt aagggaatac agaga
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