; €3e0@®2T2 METHODS TO | DENTI FY SI GNAL SEQUENCES BACKGROUND OF THE

Application 5 Serial No. 10/002,631, which is a continuation-in-part of

co- pendi ng U. tent Application Setial No. 60/300,309, filed June 21,
2001.4\“%&“1“1 “Wﬁ Eext of each of the above-referenced disclosures is
speci

por METHYDSKQIPENTIFY, SIGNMLt SBQUENGESai mer. 1. Fiel d
of the I nvenwi*on 10 The present invention relates to the fields of
identification of eukaryotic proteins conprising signal sequences and/or
transnmenbrane donai ns. Mr 8KGROUNDIQF THE INVIENTIONt he devel opnent  of
screeni ng assays using prokaryotic cells to jidentify eukar%gti C

. pol ypept i des t haiThe@rsentapPUsaionIis & B ampication dasrd QW ms hatept APRlicalithiences
and isolati : [ id2yi R4 j J [ '
sequencesg. gfq'n%er}g%'rl?)gﬁzbénﬂb?gﬁgpié g(gﬁ%yté ﬁagg{;é%ar? gﬁ&g‘?éé‘? Ea'%n%§ g%’ lSkacel | ul ar
- pr ot ei ns andypptiaationeSdsiabNe. /3063095 fifaVane @204 n{The enttei textof sachofdbe
transmtting and receiving i nformati.gn between cells as 20 well fromthe
Tmed at e oA YORTRRCe HSssteS S Bt Dra e RAR APy STSRES T RERoty
secreted polyyRenhides such as, hornones, growh factors, differentiation
factors, cytotoxic factors, neuropeptides, and the |ike. Receipt and

i nterpretation ofl.inf dheldof the Inventiost of t en acconplished by a variety of

transmeprane praqteins such as, variou ul.ar r.eceptor i on.channel s,
and othet 25 si gﬁéﬂe P{?Sﬁﬁtslaﬁ‘iﬂ%ﬁ’a rf)lfnc‘}fgqtﬁg%%Biét%,lé@g@(f%[%@ao%gryﬁgt&i des and

t r ansnenbr angotBihg teinpasin siFBhll séqitaess dnld/o? UBsHBabiaat UémeineeMow ar secretion
pathways to reach their sSite of action in the extracellular or |

t r ansnenbr amerticalfrkyni comgesns the dexelopment obgareeningassaysdismPrekanyicessls ane
proteins to.th echaliz yolg i conpl i shed by
the pr esencd® b‘%ngpys%%ﬁ EY,°%‘§§P5(§%‘BJ e? (Ea}}a%&%gﬁﬁ%e%%%%%%&?ﬁwgg t he signal

peptide or si@fiatmbRALeRmen&s ahé ddiiting and aleadfyify deirldeikspondingdacleifai ser &
Botstein, 1986 The signal peptide or signal sequence conprises elenents

necessalfsy f@Pld)pﬁeﬁ'ﬂféiCPﬁ-tar geting to an appropriate | hough
several proteins conprising signal sequences are kim@mmﬂﬁwam‘s no
consensus DNA sequence that comonly identifies a ce. As
si gnal sequence- Qnt ailéstdptporodfRedsted Aetl ude t he vast nEf®¥?'ty of signaling
proteins and theiy receptors, the cionstitute an i nport ant gr.o of
proteins that ar@CHEed Pret5ims %Wﬁéf}‘ Frprofely and fgasracmprane, BTGNS HAVE hese
protei ns ar §y@ahssh AYRIOUE Shdhhs ¢@hémAGHEA G eei Gik in O R RAweAG1S & |
metastasis in cancer. Furthernore, identification of 5 signal sequences
al | ows 2he gesibasdionotheoinmsetiate cedrgnmensi hnypission ofbiformmatiobiy\ net hods.
bt ai ni ng secreted,proteins is ,of importance in comer ci otein
producti on taSC%ﬂﬁéﬁhEd §y \?%ﬁrftg‘ii VOIWepﬁﬁgff %‘fcﬁsasi & ]SHFSnST oew(rzlt%;%!r‘%é)rg hor nones,
drugs, etc. dYgérentifionehctbi¥PeytbaRic fHétbis] hsuréfeptidentnd thenite P Ret«ipimd
conprising signal sequences, is_ in the diagnosis of diseases. Mst proteins
that circul dpérarefatiopobinfsmagen sanes ofpr pecomplishedbymyariesy ot ein or are
secreted pr i : fare i r i St ood
rosts. - severunongrRils Prebd Pif S BrolF Bunitraitort 3on MAMEHLIE T (e
art. Ongsof sigiabeansduiag praleasrBowdsacretddusalpsopridEadnentanbineinbranEpit€id®42 and
Smith et al. provides a system that lﬂti lizes Bacilli for detecti n%
prokar yot i c orgaky pass dhrenpgibepeenlized csilylag segretipngrathveays dorqanh tisirsde fi ar
pr okaryoti c Qf; i 6hd De yeast - based systens. For
exanpl e, Kl ea?%&%ﬂl %.g%)éttrg(%fl?@t’ ?%agd%%%eﬂ%ﬁ%e&@%ﬁﬁépat . No. 5,536,637, describe
i dentification ofTheDhkstiegobobth geanetod bndteanseteptbranecproeinisria tie-spotialzed
manmal i an proLleli ns by det e]{:ti n? t heir .srga]rbetgré | eade s‘zq_gences usi ng the
yeast i nver tUBlangssEoR Ratipuays s ancomplisherhbY RS Brea g o5 2 SO gl f an cDNA
librarysps |hbgmhgicelfende RNOWANS ﬂ&aﬂiph’}ﬁﬁ&torls[%’xﬁf degBéhce R Ralitakqliagedeen
engi neered to renove the secretory sequences, the ligated DNA is isolated
- and transf or(yedHeijne P83 faises|& Boistain, 1986k Thesigndl pentideor gignal seqepstbi nant s
cont ai ni ng the naonsect -l [ i . nal i an
si gnal sequecrcl)(r:'n rare” Frﬁg'&ltgggé%%ﬁ{ fdég)\{‘gtgﬁslg%%ﬁgﬁog%t%ealq’?goglg}afeﬂto ?/at 0 grow on a
medi um cont aA lihdugh3bvepsll proteis lcom@rising eighyl segiidncaose kaswhthereds hon sour ce.
As invertase catal yzes the breakdown of sucrose and raffinose, the secreted
form of i nvesonsansus BNAcepgrensg tha copman]y, denigies sy sigat seUenGeas f i nose. Thus,
cDNAs conprising mammal i an signal sequences are identified and a second
round of screening the library allows the isolation of full-length clones
encodi ng the correspondi ng secreted proteins. 30 However, the invertase
yeast selection process has a mgjor disadvantage in that there is need for
a certain threshold | evel of invertase activity that is required to allow
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U S. Patent No. 6,060,249, describes anot her yeast-based screeni ng nethod,
where mammal i an si gnal sequences are detected based upon their ability to
effect the secretion of a starch degradi ng enzyne such as anyl ase, | acking
a functional native signal sequence. ZThe secretion of the enzyne is
nonitored by the ability of the S transfaor madhye st cells,. which cannot
degrade starch ndysiignal §eayengs-rataniag prateaBInclde thinyast maiogly Qisignalingeqr ade
and assim | gt &e; irSb@htdts, e omRitAle AakpbHENGESH S prbffisYRASte based
syst ens of ?@@8@%%{@ t%@ r%qu%fcerrent eof t\Ro-st(egﬁ&g)r ocperqlurgs for

screeni ng. Adig firoimambpyor dregsirgate| Insadditong theg protinsdiroalgamiveired imcell

mani pul ate and their_growh rates,are sl.ow. This es the 10.scr.eenjng

- procedur es @ﬂh@‘%ﬁ"s‘b?‘ﬁ‘ﬁ@f‘o'{’éE‘isiﬁ?S]EE'leFa?a & Ay %?E‘GEQ(HEHQPW !caﬁ?rb{)gi ns
that conpri §6mn3) {hAAREEHRA Re ?&%ﬂﬁ%%f%@«%@ﬁ pPot&ing B recORMMBMEDNA - €.
proteins that” are either secrefed fromthe cell or reside on the surface of
“the cell), anahodiefdbtiiningesteretedprastiosts afampertinge in pemuicep pedteinof di seases.

For exanpl e, blood | evel.s of .the praostrat ecifl ntigen (PSA), a

cel | - surfacé’r?)‘i%ﬁ%'i’Lﬁ(\’ﬁﬁ%‘“@uvrapgtﬁ’tolfyrﬁgl@a "‘fguﬁg %"@?g‘%% Wgﬁ?soéliug?’ee, "Gancer .
Therfore, thagansmédaiporantaitBityseidehtiflying pabeide comptising Bighalrigenees icih bl ood
screening tests are devel oped, one nust identify disease specific nolecules

or di sease- rth¢ dingapsisoifelissrees. Mast Prelgindbaercalaici®, the hlogd stipam eorpprissa
technol gy curr ' i v LGkl ] ify

mol ecul @g t Rt aﬁé}&)Ler% ﬁéérgtrslgcé%tg%ﬁ Po?r%}%?m%ergggegéeté% 1%%%g&g?§c%§gg§§ﬁ%f novel
secreted anglgf tegtansnmenbr ane proteins provides potential therapeutic
agents for a wide variety of diseases there is a great need for an inproved

syst em whi ch can Ssiversl jeBiqds torsoreen don Signal aranenaey afqesediadiy thesitidAtes of
such protei w . I | rcones
t hese and ot (Tat}ége ectg(&F%;FE%Hﬁ%ﬁ?ﬁ%\s}@gnsbefng?%gh?\é?@iggggtewéi ng and
i sol ati ng pqryvidatd eenathdt utilizee Bacidt fod detertimgpprokarpotic/ g epel isetpenomsnpri si ng a
si gnal sequence and/or a transnenjrane sequence using prokaryotic systens.
Ther ef o}, dPWYﬂQ ith secrelin IR YHIcs “@EPTQENS’HBC VEAUTHAt e eukaryotic nucleic

30 acid for one ofeiHR{eR nfbdfdds dEscRibl JeAEBHRAGstEME OFbN&athptd, Kédth RS gs1¢eNnce
and/ or a transnenbrane sequence conprising; a) providing a bacterial cell,;

b) contacti ng., (H96haod &5 Rat.0¥s.15,356tG3 7Tadescabgsidentifzcapn oftBNAs epeddingig a

candi dat e eukaryotic nucleic acid segnent and a. parke ne conprising a
nutation in ®@'F Frﬁﬁd%ﬁﬁ?@rﬁﬁe'gom%gﬂ%ﬂ""gﬁﬂh%rﬁ[:eénsak%é%%%&gtﬂ}eér%ﬁrgﬁ%yane
sequence of Jb4Rr SRYukSdes UGN theXtstGhvérfak Bétiend afr@forter kyRighI Q\l@c&ﬁir%_i}ﬁ; amar ker
gene; wherein function of the marker gene indicates that the candj date

nucl ei c2Gici dnaragwban cRYApitrards ligaledleenbdl/A encedisgeored iavasiagheancdaiuence
ﬁnd/ or a trans %gélpé’ngﬂleeﬁ?et%q??&ﬁgve t-twgecggt&g) se@?&@@g, tl?eel?é’ﬁ?&lcﬁll\m' i§ ifdghdidred
erern as a sequenc a argets or sel ects a

pepti de/ pol y4ndpiansfefédingd peasOcells ¢hat tick sheimeeredse gyng eRdvompinants Wi | | be
appreciated by one of skill in the art that  pol ypeptides .conprising a

si gnal sequeifRtINag thefionseregted ¥egst inyeriasggene lééﬁ‘?"éf’é‘d“ﬂf‘ﬁ‘?@?%% t also

i ncl ude th@s"eqﬁ’éﬁcé‘%%éﬂ@i%nﬁﬁ@fba@é@ fH ek Sehiiboroldiew SRE At ceﬁfami@gery of
the cell (i.e., transnenbrane or ceTl surface). us, the polypeptides that
may be 2%entirfly strdme or loelymeffinods asthe cimbon Gourps: efrs inyartaseslatadizepthley pept i des

t hat b it t ed, ted to ¢t t A hi f
br ocese) ng. deiius o Ao ind TarPa i csarrdyay BERURHEE s PRSIy 1O
cont enpl at edydipatiord @ﬁu@ﬁk@?ﬂ'ﬁﬁwe! ThEs, DN AR cdrfpristi@inhmyhatiaMkighalvari ety of

eukaryotic nucleic acid nolecules. Therefore, the candidate nucleic acid
may be deri veeduéncemrandentificdrydi sesosdround.of sgeening the ldvwyydilpwatheof t he

nmet hod, the .nucl.ei ¢ ihd i n_inventebra nuclei c ge's . specific
none i 41 maioSRtd B Pad® et BEBILE R IR ab BTS¢ i o)
or a C 3@l egapwertdGheivefticdieadtReROdrsoc@hadi major dishdidntagesi thadthetde
nucleic acid is vertebrate nucleic acid. 1n other specific enbodi nents of

- the method tis&esdkior aserain thigehodd levelqf anyestaggachiyity thahisgieawrsdue _rBPY aci d.

Non-limting ggﬁwi f i bj: ' L ;i {Mereiif. aci d.
O her exanpl § 0 ﬁ%n\g/’s’gro{re P g{;%h{r]\%ué?glr @ggﬂélg%ﬁlkggggrl%%?(w?gsnwﬁ&(gﬁg@c aci d,
an avi an nuctypé mvartasd,seaetion arahatbinammatiac bighal sagquelcesNoenbdi qapablegf exanpl es

of functioning to yield this amount of invertase secretion (Kaiser, C. A. et al. (1987).



mammal i an nucl eic acid include nouse nucleic acid and human nucl ei c acid.

Additionally, the nucleic acid may be derived fromany cell or tissue

wi thin an 25 eukaryotic organism Thus, in some specific, but non-limting

exanples, the nucleic acid is fat celd nucleic acid, breast cell nucleic

acid, blood cell nucleic_aci hyroid. cell pucleig acjd, pancreatjic cel

nucl ei ¢ aci d, an%g-apraitf‘d}‘l %ﬁﬁ%@éi&e&cr@éﬁ anot ‘i’rdéef‘%{t%é‘s °fe w(g'né%ﬁlo cid,

col on cell Wﬁ%{&h&nﬂﬁh%, sigka enb&ldre B4164t6] GaskE bifon ihungbnﬁj( o ¢TeEet Mec aci d,

liver cell nucleic acid, Stomach cell nucleic acid, testicular cell nucleic

aci d, an 30sesretianmd astdrth degrading emayimt, subh a$ amylabd, laskiiged inetéing] ndtiyaphat i ¢

cell nucleic acid, skin_cell nucleic acid, .bone. cel ucl ei.c i d, kidney

. cell nucl ei é‘_ga_ﬁli GAFEE gﬁe ?:efgfeit'oﬂl?glﬂbﬁ C@Z%{'@Féﬁ WBT"_[“UF? <L;’1¥ E}l Bty Rgﬁﬁeei c acid.

I n_some sspeghhdEmeaPRdiRNE, whitheanAbCd et featdreh haullg dNEVe teeh tendaretiei C

acid and is derived Troma cancer cell. In sonme enbodi nents, the cancer

cell may beunatdbtadmesd td degrade andpsimilptg setubler stargbodi ment's, the cancer cel |
is froman imortal cancer. cel.l |j [ , the cancer

cell nucleic acig%F§“%?é§@ wﬁ%ﬁ%ﬁﬁﬁﬁJ%FQP%%QS?%Q%%8§%¥§?@%ﬁgg cancer

nucl ei ¢ aci gequireiiet ¢f twdnes procedutds forgreninge | Adiitanatiycyeastceicad, T- cel |

cancer nucleic acid, B-cell cancer nuclejc¢c acid, ovarian 5 cancer nucleic

aci d, pancr éamplicateshergpnipme fosmanigulate, and thalk growth mtesaire slgw Sihis makes the o) on
cancer cl el i ggﬁ% g1 ol K=Y i . ducl ei c acid,
liver cgﬁces&%ﬂ@ﬁ%pgmg%? , sfgﬁggﬁﬁggncerkﬁﬁgﬁ%ﬂgugc %Ypﬁggﬁﬁgﬂlar cancer
nucl ei ¢ aci d, an Pudteini that canprse auismiembamicdequmnae andamcagnahsajuene aci d,

| ynphati c cancer nucleic acid, skin cancer clei.q acid, bone nc

nucl ei ¢ aci e ARTaIEY Baieortiteqessted Hamdhe pelborsesidn oF trisrlars o B £elllci o,
sarcoma Cangey idBHGArEES fRB16bd Rbts YorltRE HiaBRSMREST didEas@! FoRtdinplé,itiigya nucl ei ¢
acid, adrenal carcinoma nucleic acid; or nerve cell cancer nucleic acid. In
sone enbodi Meelsofdhe prostritmseecificomtigemPIx)easell-senfaceproteinl sicorrentiyjused br east

cancer gell line nucleic, acid i rtalized bre cancer, cell |ine
and eyl he. e PF sl e heftihe. TR leefihetd RAR o BRGT gt

MDA- MB- 231 4§ befofe sheh BEdod. scivehifig Mesed £E Gerfdpéd, ditbiBudl igdnBifE digddse, or
MDA- MB- 435 nucleic acid. In other enbodinments, it is contenplated that the
breast cancepeaificmelesulgs pridiseaserrelpted solecalrsdhat snayhescragaedi Enfgpmpatel,
“sanple' is _defin her el n,.8S : el l. r - I i e
extract, bi883?*&§%§Ve?géﬂhﬁ%aﬁ%&E%%@“ggg%?b?aB?ég%?Sbﬂﬁ%H?ﬁgﬁ%@ﬁ%iﬁﬂrine,
sal iva, seninak tibnsktwfnajordissayesbiAd thgidizadvery uf sbvebisiavatladfd om a subj ect

that is a patient or suspected to have a di sease, physiolqgical copdition
or any % hetraBgRembrapaProteinsprayides PRRHAthrEsReutie ARFMHIPE AYIBHVARY &hpl at es
that the nu I Web | : I ; t her
enbodi nment , gﬁ%g&rslﬁﬁréellsc géig\e?ffdé?égﬁ?faf]&jg}i ?%%%%x@%ﬁ?? iagc(lj¥§¥5cl y9cor n,
wheat, tobaddentifpthelzodimgsegiensasydfsach proietes, or canol a nucl ei ¢ acid. The
term"nucleic acid" is well known in the art. A "nucleic acid" as used
herein will generally refer to a nolecule (i.e., a strand) of DNA, RNA or a
derivative or anal og thereof gUMARY OFTRE INVEROHGRE. A nucl eobase

i ncludes, for exanple, a naturally occurring purine or pyrimdine base
found 2P DNA (e. Jhe pagseadonéntion'oacrcomegthegg and qtberdefectsantthgart td " T* or a

ine "C g.anc A a G oar ATy . Th
ucter e acrio i nmpay kel o B fefloprges adineifeedtlt) ot e, -

each as a suhgadibs pslipdpiides eormpriditica sighalacqudnte difdort eransineimbgmeuc! eot i de”
refers to a nDIeche of between about 2 and about 100 nucl eobases in
| engt h. The Se@uaRre pUng PIPKPRYSHE gsteef ers to at | east one nol ecul e of

t th b il : :
Prventi on, the ner Rt HEVROREERBA TRk ing SuBRELPRREERHEMAPE o, gene

conpri s3ihg acidfoabhosr moreaucke( aid soupidesnogling 8 signall seqeue axkorsnd/ or a
transnmenbr ane sequence of the narker.gene,. nd creeainﬁ.for function of

- the marker (EREMPUDRYE SERUENCRAAMRIETLE 2h PESKIFIRG 2 PATCRR] G CRRAGIAR el | o
i ts progeny aefelig @M wieatI8lsEoi PhenidRShprisind ao.{aﬁdi_am?e@qkm?&to e 44 Vi val
of the cell or 1ts progeny on selectable nedra indicates that the candi date
nucl ei ¢ aci degmentemde rearkertzene qomptisipg pruidicnonPiregipn gompysiggakigedlquence
and/ or a transmenbrape 10 sequence. ln ang r odi Ir . the net hod of
the inventi SRAYEFE AR Oh rﬂeoﬁeg?einﬁaog{ﬁgln%azg% ggzﬂg‘sa%é:? es’f"geeggézmsegrrent
conprising a nucleic acid sequence encodi ng a pol ypeptide conprising a

si gnal sequence and/or a transnenbrane sequence fromthe candi date nucleic
acid. In one specific aspect of this enbodinent, 15 the nethod is further
defined as conprising isolating a plurality of nucleic acid segnents

conpri sing sequences encodi ng a pol ypeptide conprising a signal sequence

o o o R - -— o



segnent. In one aspect of this nmethod, the identifying conprises sequencing
the 20 nucleic acid sequence. In another aspect of this nethod, the

i dentifying conprises expressing the nucleic acid sequence and identifying
any pol ypepti des expressed. In one specific aspect of the nethod, the

pol ypepti des expressed can be identifjed using antibodies,. Variou

di fferent afengsioniobtheanakergengnpheseindungtionodthegnarkey &@Fd?f%l?at%‘r#‘iﬁﬁﬁﬁi es,

nonocl onal anti. i . Conj A i j oantd L&S, 25
te. I one COIUBAF hEeic SR 4 R o A e R Bh RE B e o
i denti fyi ng anilbok a Bendmaisrasdseyerebage di spl ay technol ogy. Methods for

maki ng and using antibodies are we|| kPO tog the skill e&l artisan. The
_invention al so eriedsBhsianaksequencyyis dgfinedfifsein ag aseAreneoLal BETS yi ng. Such
assays n [ ' LS el | Ofit WilIARES ,

i nduct i E)‘S{rjlI o] %@g%%ﬁ?{%ﬁ%:?ﬁ%ﬂ?ﬁ%ﬂ%;f %gﬁ!é@n%e?gé;érg?h%’%actti on of cellular
‘notility, ingpetiacd byfongefekitdxp thessi that ‘anlypeptides aompnsiog a sigpalrsequence’

Addi tional ly, biochem stry-based assays e .use or the identification
SUch s pho BB LY 2SR SEEHET DL OTH A0 BORtS LR belFRPER hedhe” o
ordinary skighd qafdbtdd8 tRE decteforPRhdchimerSEIthbdIN 2y tandseabiEn@bikaet hods.  1n
sone enbodi nents, the nethod further conprises characterization of at |east
one i sol at edurfacd) eiTbus theopodygptidas. thatmayee idepsiftad byrthe methods af @6npri ses

characteri zati on of | ural it f .1sol.ated nucl ei i e
char act 0} | 5 avvsoBinefnehPenides Fa mRSUE SReHEIRA LB LT SO s
For exanpl e, midithedy flrpceistid araxhbenh@ake Mefbrinsdoandipelypeitidey anal ysis, or
Northern bl ot analysis, or reverse transcriptase- ghil yner ase chain reaction

(RT-PCRTM) . | n otlhiscontempiatedsthat the methadawi e usgful knidepinhy @ wide vangly 85si on of
a pol ypeptide,en o] Feﬁ@gi ] I GoiAGl: nt. The
pol ypepti de < %% égésjg‘%l%gﬁa?ﬁl]éoﬁg%lcsi gtglre]tl I ’etg@%%@/ga?él g‘?ge%%%lﬁo nown to

t he skill ed @Fived adm dnreuleasrsond @urdeuncti on of the 10 pol ypepti de can be
anal yzed or the antigenicity of the polypeptide may. be.determ ned, .In sone
aspect sl the net Ha&msmbwfé*epwféh?m O@oﬁlﬁr"i“y@‘c@?&%’ﬁﬁpﬁ‘i"fﬁ”&eé\ﬂ‘?&et‘?’f’é}e“t he

nucl ei ¢ aci i ' i ledc &0d (P siqe of a

di sease, st gn}cgo‘?gﬁ %Bﬁﬁgﬁ?‘ﬁg*gg‘% %ﬁgﬁﬁﬁsid@ﬁ ,lﬁvgrﬂ@%?%g@ccondi tisg‘r:ly. The vari ous
di seases conicélypt atedlepaol nudiid@ndt ol ogi cal di seases, cardi ovascul ar

di seases, neurol aogi cal 15 di seases,, renal .dj seases, .hepati | seases,

gast er oi nt esti na%@%@ﬁ"s%‘?o ‘HB‘E}. itWS‘gPé’gbe BV@%‘&%‘B,&&?{FE’{%@PB@ 1¢

di seases, PpuliPNRlother sPEMHTRLAQINEAL ofl IRIAGESI thetvertet¥RiR rutRictdchbisaxanpl es
of such diseases include, cancers, Alzheiner's disease, osteoporosis,

cor onar 90 ar tamphibias eadeic acidn dlostlimisingsaamples pf theamphibigkeuclee agifl #Ee%s .

Many states of , physio i cal ndiiio : : ar _axanpl e,
the state 20M5I <O Eh SRR Thihe SHEeoEE B8 oET SR RbR Huglhactd

char act er i zadn ffan fucldi¢ 1di€or dehdrnadliasnudsiesdid nNog-linkidhgexanigles sfucl ei ¢ aci d
sequence or any pol ypeptide it encodes is an indicator thflt a,gubj ect has a
di sease, st anampraliphpugleir agif dagludegnenseimyplercacibanumaniictaioifid| n' ot her
speci fic enbodi ne : [ ' j ! ithi

det erm ni ng whet h‘gé&{lﬂ%ﬁﬁlugﬂggﬁhgﬁfacgcﬁg%ggﬁécrzvefg;ﬁ%"ggﬁ %%{,%e%?‘i‘ %Zl iltn _alelncodes
i's an 235i ndiukatyotic bigahism. SThysgiatsomaspecific, bpensi-timiting examglescths apcleicat e of

physi ol ogi cal ,condition, or other conditjon. 51 E?éqso ne.aspects .Het hods

. Cf he
further conptidi fa'é’teélr“r\‘_f’m"rf’ﬁ' _’Péﬁas%q‘? HGEI A C§B&U§‘ﬁt§e“°@}’h§'ﬁ‘§)_ _
pol ypepti de ldy GREAIES, Ipan@eal el GRERIC 421d, an QvaeASRI1 ntkRicCadh, ppotye ol ogi cal
condition, or other condition. In another aspect the nethods further
conpri se assenfi mgleic aidbjcolon ce muclhis acids blidderasiidusleisasits dungreel myicleic

pol ypeptide it 30 encodes.to.determ ne. whether. . j et I S a
bropensi ty riddvar SabERiL fid A G RO HIREERIE RERHR R EBR S35
condi ti gp. | aeAROtMBRUCERORGA, Briig cBRhhCIEiS atid! hydgphatooall hssteid adiey skimdéellg t hat
the subject has or has a propensity for a di sease, state of phésiological

. condi tion, onuckipagidcmmgicell Brcleic agidekidaex eslh nuclaepqid.irpgtpl sethpugleicasi i s a
gram negative,Q iti.ye bacterial cell. Exanples of such bacteria

i ncl ude Acet 16%{{ )gégﬂi@?e?lée%% )acter, Bacillus, Brevibacterium

Canpyl obact er, Ci I shfcdpetific Embsdiniedisythe nUoleicreihis aeaneamcelEnudeikiacid

Ent erobact er, Heligbacter, Klebsiel]a, Lactobacillus, Leucopostqc, 5

M cr ococcus, 28518 §8BYRsHEYM a@?‘éﬁ?ﬁﬁ?lgc U?,enﬁlqdé'ﬁ?‘%gléec‘i?é‘?ﬂﬂ?ﬂm%q | us or

Vibrio. In specific enbodinents, the bacteria is a E. coli. In other

speci fic enbodi nents, the bacteria is Bacillus and is exenplified by B.

subtilis, B. thuringenesis, B. stearothernophilus, B. licheniforms. The

i nvention contenplates the use of a wide variety of marker genes. In one 10

enbodi nment, the marker gene can be a screenabl e nmarker gene, a scorable

o o o T T e T



mar ker genes nmay be detestably fluorescence nethods, colorinetric nethods
or enzymatic nethods. In one enbodi nent, the marker gene is a scorable
mar ker gene and is exenplified in non-limting exanples by the

chl oranpheni col acetyl transferase gerfe, |uciferase gene, or gr een

fluorescent protein (GFP). In qther enbodi nents, the 20 marke eis a
screenabl e RBteREA fepona tugher- ila other mbediments; the saneer pel tsi frrin @y 5% by a

f| uorescent .t Bl vePotnr AR RIABAThOSIRESEYRRRC Ak Xreddl er

enbodi ments, the narker d, ene I's a select’abl e marker gene and is exenplified
by but not Icmmet mutléio acidnhamdtobgicel ancasiuskerredd, gereid ancarinuéldicugid,

resi st ance an herbic si stance. ge or.a toxin resistance gene.
RSsti ot Retstoppowt it el S REH R Snegmpdciad GAt ot o
resi stance gen@rnbdéic ‘ﬁéﬁr@in%reaﬁc Bfcer hiaddi e BB8 Spro QAR cafber Audbictab R Bdlon

resi stance gene. In sone preferred enbodi nents, the antibiotic resistance
" gene i s a betucer nudleinacid, bladder santef nuclgjoecidolung icacerdudleic agid, liver cancer

anpicillin-re |sta n en|C|II| resj stance

cephal ospor MHOFEARES Sidae aibel BRIGS acbrifP L BREFpETHE £d ap wierine

car bapenem ggsdep hiadl6ie a&an&aupéanaermemamcamyﬁﬁﬁt@tcaﬂm ng€BR acldNsidR specific
enbodi nents wherein the beta-lactanase gene is an anpicillin-resistance
gene the sceamasf mgclgﬁ@@lésbor@cﬂamqr@é@le@rasw kidoey ewncromiddeic geifaettale nedi a.
In SONELOaSpggﬁc%r Ru lél %cnqeéapgoqﬁa c&nﬁlc %Vfcn& n@ltark%%n&@l‘%%]‘eﬁ%c‘[ ﬁor’hgg' on
conpri sing &l se uence an dror & r STl e seguence 0 e marker

gene, is a debleicla@m aﬂrehﬂearsingﬁalnuslemmmer nérve bell aarckeﬂuogc&mcldl n specific
aspects, the nmutation is a_del etion of 9 the entire sigpal seguence of

the marker gene. It porae gabodigaisod the ingentignathe Sreastcanserygiers acihisibieashe

signal sequepce, ofy fad ﬂxc’@%%&& &%ﬂ‘?mnld?ta}i%d &E{k%axfégf’ééihﬁn &B%@Jﬁ@t' on is
a frameshift mitation in the signal sequence of said nmarker gen In still
ot her aspecesemplifeedhyt BRI muckicacid, BKBR-Bonclkeic adid MDAnMB-2&lgnericie of sai d

mar ker gene. 5 | e enbodi ter| | _conmqr.i se cond
o ker 9 acil MURS Wit st T4 mistkie sordsorpDA 125 Bulg 3de Tnoler |
one enbodi ”%%odﬁﬁlﬁnt§ﬁﬂ9b&ﬂé 12468 Rt Shetsrb £kt b%c%c]&@%cﬁ%gbl‘@h%a% can be

conprised in a DNA |Iibrary. Various types of DNA [ibraries can be used as
t he candi datsmlp]mualut dend| ude genonic DNA librari es ol i gonucl eot i de

|i brararies, or Librariies..|ln so ect f .the .netho at | east
Lo aeabere of 1 A sBiS Tt Bttt el T RRE Shtadt e atiicintnal ' 5
menbers of H@s% k&hpleya ﬁée@leﬁdb?@@nﬂﬁ%- bldddyKinph! PREmASRRE! Sulivatsem@ast 100
menbers of the library are screene In further aspects, at | east 1000
menber 20of  fhéd, lor Brwbiplagical Suidcabiained fromypsubisetbat 15,8 patiens or susppetedto 10, 000

menber s of Ly, %ﬁ' t, the entire library
is screened%g%sji?l?égs p}ﬁ;ssg)l%%aﬁg a?de%a?&%rt%g c'l?tﬁ(;ﬁ‘lgr?lg site nmay be operably
positioned inr ellﬁhnmheﬁ@nlidd&néfarﬂhelim@ﬁﬁ@l cénterhiplates thaun theghusleiccacidniay | ses at
|l east one restriction site. Alternatively, the cloning site may conprise a
mul tiple cl &RidsEved ff@“w]tH{ﬂdtqeﬂi e cloning site may conprise from2 to
10,000 restricti s at
Fonst 2. 5, 10, ThyeyBigr dRRaindnliicRlct &igI g shbficRl GRIRIGEES 2
85, 90,295, by@om, AdEat, BBAccos 8bidepSs, sGQlﬁl:an?l@@:,, onLolaQﬁl&Jeldwd 2000, 3000,
4000, 5000, 6000, 7000 .80 00, o at le 00 restriction

S es. Inter nedi BHHE TIPS o pyekiofn T e b dnigleg sRGREbHRR at o

such as 3, 4ereliPWill gélralhOefer tolQQI%lecﬁkgzelﬁls BEDNSS IRGA Jor blderi¢ARA] date
nucleic acid is cloned into the plasm d by TA cloning. 25 The invention

al so provi des apalegthesmplofomprisingr mugleohersi daveclenbesaineludes, dorfespmpleeacr nor e
nucl o1 aci d. SaNeRG S FRSAFRS: PuBRlIRERAL IS SURBI R (9. B ShRRLvoeqUence

- and/or a tr npri si provi cell;

b) contmcti rggamhe"@acdtﬁymaie "qelok a\Byobinat'Cl @ RN AN gplaf Hads, caaraasidus'lmg a
candi date nucl ei c acid segment and a marker gene conprising a nutation in a
- regi on conprr ditng The termsinyglerc %@ﬁ%%sﬁ&)eotﬁnas qhﬁﬁg't‘\%?ﬂi'rdﬁné“‘kequence of

t he marker g 5 I ¢f Hhep gene; wherein
function of F ﬁ@nua&géd% g%?\}é&?ﬂ g{“gs()ftt% theu%réalﬁéagé’tng nﬁeg?]ei c acid
segnent corrr)'ollgcemcb:oséquefecsatotdmolee\dcoﬂbeiwaerpdiqppé[and deowdfpniclesimses si gnal

sequence and/or a transnenbrane sequence.



111 Additionally, provided is a nethod of screening candidate nucleic acid
for one or nore nucleic acid sequences encodi ng a pol ypeptide conprising a
si gnal sequence and/or a transnenbrane sequence conprising: a) providing a
bacterial cell; b) contacting the bacterial cell with at |east one

construct conprising a capdidate nygleic 5 acid segnent and a nutated
sel ectabl e thﬁﬁé‘ih- ée‘EbrPﬁkX"é‘FWQt'ggrfﬁ a@@ﬁfqaﬁt Oélerg'@?%ﬁe ggﬂﬁ?tFrstﬁ‘ﬁ a

signal sequepgs lﬁﬁg{laﬁo@:}s&riﬁq brane sequence of the marker gene; and c)
screening for survival of the cCell on selectable nedia; wherein survival of

the cell or its mogempecialftis iovertivn, bhenmrkalgese idfilitheridefinediases t hat t he
candi date nucl eic acid segnent conpri S?azi a .seguence encodi nglﬁﬁaépol ypepti de

- conpri si ng &°16¢tgie Mmarker SERG CHTRRIISIDG? Balion 10 @ IGEAGH, CORRISNG . a The

inventi gn alsfeRECH AR PanSRBHbIE sequRhcS6f B8 Hafter igthic, AHE k@b sniRL ol
sequences encodi ng a pol ypeptide conprising a signal sequence and/or a

' t r ansnenbr afiencsionué theanarkerrgens isnfyrther defined ps ssaying forsysteghof thecelloris in a

bacterial host cell.. b),at |l t i st . X ) [ date
nucl of ¢ aci dregsaueriet pEScpaRS} s, Hoof BrGn AL e ARyt lfYy
bacterial ceklpragefly eakesctablaimddieindinads that thervdadigite nacleid Riuequareencodes a
pol ypeptide conprising signal sequence and/or a transnenbrane sequence. In
sone enbodi wpendss aphbpeptidecompriving afegnal sFquenge ang(ps A gasmEEbEng cr eenabl e
mar ker gene, a scorabl e marker gene, a neasurable nmarker gene or a

sel ect abt e J6T4flF%er gene. In sonme specific aspects, the first marker gene

is an anti bi oti c Iy eréthérdsRJgnaR, B thellvd dfahainvamjunclutthércongsised ance gene.
In some aspects, the marker gene is nutated. I n ot heI\r_ aspects, the
construct f ufalaing aédaepiransayclgicacid sSeMenteQIRRIGN&? Perlelt ACId SRBCBRDOdI ment s,

t he host of : d sk Ay bPaehfdd gl is a gram
negative bagbgﬁlﬁg@Iélwg‘glrﬁfg%ﬁglgh%@%g#%? ! %@Ih%mggplg/.o ?/ar i {)ﬂ&e;}htl)fﬁ coli strains
are 25 cont appleateffomsthe safdidatamtléinetiddén omaspeaifie aspect o thistestbodimemC1061,

DHSa, Y1090 and 01, Al i ded by the, i. i ot ei
comr i st dhomsitoddxisteede i rs Formpanius Baisliha PLERTERE BFR afidhny
eukaryotic §§%rjn§nts I&ﬁ%xgﬁﬁg?éaheﬁday%ﬁ@ddﬂ& ﬁ»& hPRide cENpAIARE a BZhNINEGUGRE | des

encoding th pr ot el hus, the prese 0 i nvention provides isolated
pol ynucl eot iaid/os e trassioemsbrane $equegmasrfram theerandidatemaiokgiorgid.or ami no aci d

sequences of broGLnc. BRTBLY Rl hAbaks BERSRASE IR i haNATEALARE°
present inveRihedt: In oddaspect of this method, the identifying comprises sequencing the
20  nucleic acid sequence. In another aspect of this method, the identifying comprises
expressing the nucleic acid sequence and identifying any polypeptides expressed. In
one specific aspect of the method, the polypeptides expressed can be identified using
antibodies. Various different antibodies are contemplated including, polyclonal
antibodies, monoclonal antibodies, conjugated antibodies, unconjugated antibodies,
25 etc. In one embodiment, it is contemplated that the antibodies used for identifying
will be prepared by phage display technology. Methods for making and using
antibodies are well known to the skilled artisan.
The invention also envisions the use of cell-based assays for identifying. Such
assays can comprise detecting the changes in cell sizes or shapes, induction of
30 apoptosis, induction of chemotaxis, induction of cellular motility, induction of gene
expression and activation of reporters. Additionally, biochemistry-based assays may
be used for the identification such as phosphorylation, dephosphorylation and
complex formation. One of ordinary skill in the art is well versed with such assays

and methods.



Some aspects of the invention also provides an isolated pol ynucl eoti de
conprising a region having a sequence having at |east 15 contiguous

nucl eotides in common with at | east one nucleic acid sequence isolated from
an eukaryotic cell or the conplenent df such a sequence. |In other aspects,

the isol ated pol ynucl eotides are further Q@fi ned as conpri Si nic;l a_.sequence
havi ng | east 50 dpaemnegawbedimeaisebempriaod furhgneampriges phargcterizalen 8Fal nucl ei ¢
aci d sequen i . - LYOt t of such a
equence. o ERLORISMREA ORI EIERIHE b onc Epec) ind HERSPERPARE. D5t he

i sol at ed polchmactegadtioad agpheaalityrof helatetbhualad acid segmpnts.s Thgcharataizenere

havi ng all nucl eotides i n common _g_illtk[wat | east one Eucl ei Clactiged sequence 10
isol ated fr®knaslcisgrisyar peaccomplighe e"aE‘GHfJ_f"ém?HF' Pr Saew edt. equence or
the comny emenlierisstith cin SEABALSLmiAbSPPIAKSACE: REAERbIRERIHES: T Om an
eukaryotic cell having a region having an am no acid sequence” determ ned by
-t he met hods refersehteanpergstasetpdlyruemid dnimsadend RTbRORE) 0 heother exampleynthat

t hereof. In sone enbodi nents, the pol y?egtf’ desB‘are further defined as a

r ecombi nant ShaRGISERAIASOMPTISCSRTESHOR 9 p SAYRFRIMEANGOIEY & 16384 M5d of

produci ng a pEAMRERLEIER RRVIcPReR. "8R NA EkpREssEIE RO AL b i dS RS

det er m ned t%g/gélﬁ&e} ﬂe%ﬁ%das ofegt&ﬁe pres@nﬁytﬂa?nventp?%rsl as descrilbed ab(r)t\s)g or
f ragnment t hemeofis methops kisiwrgto thy sloliedartisang Eorsedmplecfusotiondef thenpri si ng a
regi on encodi at .l east one nucleic acid.sequence isalated.from an

eukar yotd ¢ cPé’P)ﬂ’e fidg ‘F?st_é’cﬁ‘?ﬁllyé?@?fttgﬁf‘mé&%‘f?“ﬁ Oggl?ﬂéoﬁwpgpe E’a%bﬁélﬁrgﬁf""fé'
thereof; and b) &YRERE3kMREts! (he nRAMIRWEHRALVERIchQoRiphisé Betbiinme wingiki de. 1 n
one enbodi nent of the nethod, the pol ynucleotide has a region having a
sequence of th¢ nideiscidsequence e anyawilypeptidrie soeodes il amt indicitovef adiseaskar yot i ¢
cell or the ment of .such.a sequence or a fra nt . eof . The

i nventi on aI%%’%#@WS i 1ea £ H?ngrghﬂgﬁ%dgﬂ%{baf}}%‘%ﬂ u%)%'%gagéspti de from 25
eukaryotic %h{eﬁlfdlﬁé’d ghude hemabgiay ditgasas) cardicvasaicdisasssenaroldgicar m ned
by the nethods of the present invention as described above, or an antigenic
fr agments t helisseses, renal dispapesobigpatia dispases, gapiatnintesinil diseaseio @ydocapelegical

anti bodies cpuld b i I j . utj.cyRur poses. The
Mventi on al G egn bl e BElmallRg 08k foREich B ARG L ONBYT P
function 30 limtingexaapley 6flsuek dissaseg indhelencancerscA bribeittser aniisease, pol ypept i des

identified by the screening nethods of the present.invention.. These aspects
of fat cell GSIAREPIO8HS: ‘F(’H%‘I’EEHé”?d@éﬁea%ﬂoﬁgéﬁt“%eheéﬁgfi‘il‘gﬁa stro %lﬂridF?-LF@é'i st ance,

di abetes r e%iagil‘af&st%s oh%r%ropéé%%@%@dm&y@ﬂg hﬁs%gﬁt@mp&%, lfér%&@m?fé[‘@n'é@?alté ties

including conditions t to increased levels of cholesterol,
triglyce0i desf fatiiktabatsm. In sdifie fecifcauntodiraents,itheckspentérizagen isdnrthera” or "an”

may nmean one, qQr re. As use erein ip.the.clain(s), when used.jn

conj unction %%t"ﬁggﬁgetmlﬂm'gégﬁglﬁf &eﬂwc!}”ct 1 Wa@c.cﬁ.am&popygﬁﬁlc%db nean one
or more thanepfes ifen ARG R aRubjebtHab aldiseARY stiRT phlsiblogichl condRridANSE OF
nore. Ot her objects, features and advantages of the present invention wll

become apparaher donditionhén ethet wpakifig conbodimass, desherastarigation is furthsn defingd
e oot e Riing PREnET RGP gt S8k BE LA pARAE 1 ARESIL i

exanpl es, I Ment s Invention, are

gi ven bys wayin@icatol tHash betje@ha®@piopenditydfor ¥ distaydSstatbaf ghysidlogicaiedhditiont i ons
within the spirit and scope of the invention wll becone 10 apparent to
t hose skil | ear athercppdipn. i someaspecty deemplbgdyither sampyise defRrpmingEsay pT) ON

OF THE DRAWt'Ngﬁu%}-Qx% 2ol Je@;{%@g 8%%639%2585 cn@bdes ¥ ar 1ABicRio? B PR Hiscase

specification and are in er denonstrate certain aspects of
t he present stameefiphwivlodiba dondieoh, cwmtiayoiditidd Inednbtrer aspaetr the o@thody

reference to_one or npre of. these drawings jn COqETbi nati on with the@getai | ed
. descr i pt | on BRACHRASNISE sespbipgisBhies! (5F Bedelste 4R esatenoe agany polypgplige
pl asm d3§onst{cH@ds to determine whether the subject has or has a propensity for a disease, state of
physiological condition, or other condition. In another aspect the methods further
comprise determining that the subject has or has a propensity for a disease, state of

physiological condition, or other condition.



20 DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS | dentification of proteins
conprising signal sequences and/or transmenbrane sequences is inportant for
medi cal diagnosis, as well as in research and industry, given the nunerous
applications that such proteins may b® used in conjunction with. For

exanpl e, novel diagnostic blood tests designed to screen for,Proteins t hat
25 conprise a si ghabactetelast dhatmaydie used s EABRsEaHS YSURREE AN be
devel oped  §,LAANRAC ERGHBledlr HATASE ifdRIRBIRRORR AR GReIRer 1 por tant
group of secrete actors and are of great therapeuti'c value, for exanple,
i nsulin, | eBachiuseBrevibacterititnf Campylobactdr, Gemwbhcteniiestridism; Kosynabastdraim,

i nportant facet of the present inventio n ot her exanples, one may attach
. a strong si d‘hé?ll,sFékﬁ‘EF@h‘éf_éert He_ O@éﬁéﬁgﬁi’%al%hf‘ﬁ_@b%?‘lE)‘fsoﬁE‘fcﬁnB?to"!’nt erest to
render & seqiifRAcAsOPebfloMInGd) Skadh§RES&us, [ FrepRRLEGLS, BNEbRNsiof -Vibiio.

addition, proteins conprising signal sequences/transihenbrane sequences are
“those invol ved i rnepdcificérgpadinaggsshelbadterivais ath: anEdircotherspedifios, they are

potentially of grea her apeut.i ¢ val ue f.or dr i,SCOVery,. | ecul es t hat
sel ecti vel yeﬁ’é’é?aﬁ’i‘eélttsehbe%aﬁ% il%ﬁa%ﬁu%‘ﬂ’gHS %ngﬁg-bé'olgr‘fﬁg%[r‘so ei ns have been
found to be ,hur;,?geg@ﬁ@gt. 'k,\égra,m;n_@pjzim, BOlichenirigs. vari ety of diseases and

di sorders. Menbrane-bound proteins may al so be suitable targets for the
devel opment of t Hdweapeantipn cemrteinplaths ke useiod agvifle vangjy pEmatws genssi deong fy

Et endel? <o rRRRtube BiheE B RRER « HhieRipnt [ABRTEAN, Ao ABEERERS LT 1@

i nvention prgené Gafic3ufiBletmaker ginkodita setectbleanivkeggene! Mads harkeogunes f y
nucl ei ¢ acids that encode eukaryotic proteins conprising signal sequences
and/ or t r angwahite datectahde b Auerssieasagethody colorimetnemeheds. o chpidié. For t he
screening, tnbe?h(%»( ventors have utilized a nucleic acid construct that
expresses a narker 10 gene that is expressed only if an intact signal
sequence regi on ils spmeembbdintents) heanarkem gent canfbea edreermbleanakenr gentsa t hat

conprise a mutatjion jn the signal ;sequence region are used for t
screeni hy a$ErpBleIRATKerLENE AR ?%Fﬁbfﬁ*ﬂ@iﬁbgﬁl’élogﬁéﬁ]@m@glﬁt PrACae Egesﬁ_se
| ncl udes an@ﬁg@#&@ﬁgﬁg&b&ﬁ%& 'luoRcéhc? R ds SEAMGRESiC iftihRRRY OPT | at e

expressi on. er gene product is a gene 15 that 1s typically a
secreted or eneyhatiomaethodsdinpmetegibodimeant,ahemadier gens is iasgorellampirksr gehe

i nvention desgr.i bes icillin resistanc rker gene whi has a
nutation in ainfciés 9@?&%33388% B“_“r“@g‘?x(?mpﬁe_’F%(ﬁﬁgggg,Wﬁ%ﬁvéﬂltaf%?cﬁﬂf@ﬂ%rase
exenpl i fied Qye UhdikdradeInESE Redch TRt Pr({tﬁn (GPP).) InasthdrikmbdamhentSle E.
coli are sinple organisns that are easy to grow and mani pul ate, although
ot her pROkarmpokergae imigemnableanarkergene ankinskemphfiedina@ndyaiting examples

Hi gh-t hr oughput sscreeni d ) i: ] . i.ng,
dent 1 cat D ARGCRER APelFEaR 5 Ol AERGEUERI e, I\ bibel EnbadifERLR,
t r ansmenbr anBe fREKE BERSIs a BBl¢Stablehirark@rtdened andfs ekbinplified/ Bybatamnt timited ¢o,
enployed to identify ssiignal sequences present in any DNA fragpent, for
exanpl e, fr G agERBHE cespstansrRgens, Bralidaig resigance ERAs. |3 hehigidg resistance

ol i gonucl eot | i i j - i S e ] j e

post 1 ve. ol dsag dnadoRlrEeuphic3RHE, BT dthé oAkt B fotsBlmplR

i sol atiof, raeht iis aedntibionipl redistawdel gane, fodexample) albiefr-lactaingsd genegorth ext ensi ve

DNA sequencing, for identification. Ui tﬁi“'{z‘fl ng‘ tH.e met hods .gf the.invention,
numer ous eukBRYIGIIEHFAReS Srac 3 LWRRRTEETg cTbg 'é‘l‘enéseglfeaﬂe WUGACEdmee
transmenbrangng WS&E—%tJﬁ&E}gPﬁ@ﬁﬁtis,‘lﬁl@ ﬁﬁtrl%nﬁ(fd tg?hﬁ adpiclllifResi¥iiRegend i Ssues

have been isol ated. For exanple, several novel breast cancer proteins
conpri si ng tapemscitmesisiene gamal a eaphalespsin-esistentsogane; andxacephernd i denti fi ed

and are represented by the am no aci.d sequences sel‘b forth .itn SE(’e) %D’{fgo 18,
L SEQ m NO  24STE805G 85§ Ca8lbenpt e RsE ARG, SER I GIEbRART SRS BRS Ty 1
48, SEQ30D N@ecifi¢ emblindatdNwheré)thbéda idetdkise Eéne SRR albicilia rediftan®@EQ | D NO

78, SEQ ~ NO 84, SEQ ID NO 86, SEQ ID NO 92, SEQ ID NO 94, SEQ B? NO
.98, SEQ >D Ngone 1pnscresuing moegss carpprisesgrowibsalestioman seigetivg mediqolIn same SgQ | D

compr 1 sed 1 nePeiep] eyt o LB TRE s LD ITHEOY SRRBIEIREIACT ° o

ID NO 43, SiEQuénchiand/ér a iSEhdnibriR sefBencBBOHeINMEET gehe, iISEQ@elcBold thé3, SEQ

ID NO 75, SEQID NGO 77, SEQ)D NO 83, S D NO 85, SEQ mNO. 91, SEQ
ID NO 93, Syeyalseguenesrof thepar f&@e-ég,sp§ﬁfgqf%e .‘h%‘s‘,‘at'gég %39‘5%@“ 49, SEQ
)D NO 111, SEQ ~ NO 125, SEQ 1D NO 129. 10 O her breast cancer proteins
conpri sing transnenbrane/ si gnal sequences identified by the nmethods of the

i nvention represent proteins that have previously been characterized but
are not know to be markers of breast cancer and these are



represented by the am no acid sequences set forth in SEQ)D NO 4 (Testis
enhanced gene transcript), SEQID NO 8 (Initiation factor 4B), SEQ ID NO
10 (GalNAc-T), | S SEQ >D NO 14 {HNF3A), SEQ ID NO 16 (DRPLA), SEQ ID NG
20 (Nucl ear receptor interacting prot®in 1 ), SEQID NGO 26 (Integral
menbrane protein 2B), SEQ ID NO 30 (Am no acid transporter system Al), SEQ
I D NO 32 ( Fesbatiye sigrbsequenes of3he pragfen gpne. Jpothen afggetsz hemytglion 1s aBEQ m NO

40 (MAPKI), .SEQ | » ' ; i f ., SEQ )D
o (B0 ( CamiBensh TN iy sl B AIREARBC IO PATRIALERES @25 D), 2EQ)
(Ganma act i MutatPnQs b BaMAshiRntafidk Bethel sighairsequenat bbseidismeer aered In still

prot ei n/ NADI I Ubi qui none Oxi doreductase subunit B 17.2), SEQ ID NO 60 (SEL
-1 L), SEQ 1Pthqoaspsots(thy payaionds aé%qunowéh@ssgrakﬁwmofwﬁ 'B*Eg“ﬁ“mo 64

NHE3RF}, SEQ >D , 70
(PRa1 ), 3520 1D N O ARAERERC flabecRh Rl iomeied Afafnd macyepRys <eh
~(Cycl ophi | i buBpot 1i%5ki€ed16) ANKanaBfcinfesistance-denesof orrn D precursor), SEQ I D NO
25 o St ekt AN S8l DA e D, o
NO: 120 (Sirgh) %E lc%ﬁ&ﬁoé-ealiﬁ latﬁr%glgﬁfb%r?.SVaﬁbus SDOND lidrdrfes(cai BE a¥ddnsbi ndi ng

protein 1), SE 128 ( | agen |, al pha-1 pol ypeptide), the 30
cor r espondi e candidetedDM Al ahdseejudngmmeoniie DINA liEces, Dligonuckeotite dbragaresiRinced

(ar nactthy - <BtS 1aeg: Teoagenst S e (R peiPeatdioiy 1o
(Nucl ear reGepicPsentdt BY Gifel ubld agpettt &1 18ast 1D menkiferddNRE liBRary Aetsegemdd. Menbr ane

protein 2B), SEQID NO 29 (Amino acid transporter systemAl), SEQ mNO 31
(RabSb), SEQ@ehother aspests, at leastiHPumeombesros thplikary aw screened; ) In futissrjaspadts, 39 (

do (Gatrz (1 RAaos)mensids oG RpiREeredilseied IRSRI OGP AEfludBERD
actin), SEQmem¥rs 5ffthé liBldPpatdi scfeenentinainbmier apeatheteatredliboargiinsdnédned.
Ubi qui none Oxi dor eductase subunit 5 B 17. 2) emsa%%el DNO 59 (SEL.1 L), SEQ

ID NO. b1 (ATPasdtis@lsp cagtemplated, that aplopiag g1 ,0peaby pesianed P ( 1VHE3RF) |

SEQ ~ NO 6 7 : 7 .. SEQ m
NG~ 79 (ATpAEpLIy el ety Ko elon( B goriiser Klepope Retkelt e, 52
NO. 87 (Fi bukltemativieBofieroiongsiecmng compriSEQnLDipMGlo8ieg §ikeCIle fultiBEQ | D NO

| 01 (guani ne nucl e_?tl de excrhanlge fattcltk%rq% 1S(t) SEQSItD .u8113uE11 rlm_u]noﬁlgobul in
gfan’lmal Peavyf“&%?&ﬁ’gﬁﬁgwﬁrg@{.\pol’iijgl? . @F‘j , %‘ESS }(Eji' . ’1"13‘ . Egiqjg)P%SEE)OI 5
sialyltrans - i 8i 65, 1D, 755

NO 127 (Co|5?‘§§§‘_§/ PR %%at-]lspo’lsﬁpe’plti gg) .ﬁé?’lml I I4g’t hse:lgogfse?as’t dancer

pr ot ei n20 corfty; BS99y 95.r 10s 2@0yi300,40s 5 ¢fh 00 sSEYuEH(L; 980, 2040, 380k #00he

met hods of t i nti.on I nt .profei at .have previ ously. 15 been
characteri ze@%gsga@r k@ﬁbs Sé(f(ft?ﬁ@(gsﬁp t@ﬁﬁ%&?ﬂgr@aﬁfé %loé]rsgtesr'e%?egsng%taéed by the
anm no aci d SREMRRCETeiRbtiddiieh atenloRQAntdmpited 3u O3, ant 0 geraR, 16EQIOMR, NO 6
(Prot hynosi n altpha), SEQ mNO 12 (1 GFBPS), . SEQ )D NO 22 {KAP 11), SEQ I D
NO 46 (O auaé ninanotheraspess, e candidaty naplefcacid is Cifoé’ééﬂttﬁlt})e,P]aSElebD Mo 106

(I GFBP7), Sﬁ%rliﬁ) NO 108 (Fibronectin), SEQ ID NGO 118 (SPARC/ Gst eonectin),
20 SEQ I 11 PS4 (Csteopontin), the correspondi ng nucl eic acid sequences
bei ng SEQ | D NO The(iol¥htvatalspengvidSEneRoIOf sGedritgtandidass michdipiad forSEQ | D
NO 11 (I GFBPS), SEQ ID NO . 21 (KAPI), SEQIIE}E NO. 45 (C.audin 7), SEQ ID
NO 89 (Trar¥eer mase pudeisasidisequgnes prsodineg 2R YRaPHEAREYYPridpg? FIBNMO 107

(Fi bronecti HEhe: i i :
(Osteoponti %egu%@%%&%ﬁ@ﬁ?\%&ﬁ@g@@ t\l? I)\gl ggggg\%rhga bﬁ%\%’?' °S'r‘ ot ei ns
conpri si ng thacsnating trecbaztediabeel swiin al least gue plaemid commpristtigroepdslatef at ) cel | s

and these are represented by,the am no aci d. sequen SEQ I D NO 135, SEQ
.)D NO. 140, %EE“F ﬁ‘%&ig"lez{‘éﬁx‘éwaﬂﬁrﬁ&?e ‘F"A%?“Sﬁtf%‘ﬁ“ﬁ%%’ ) §HCRIGEGMRNSE 159,
SEQ I'D R 15dipnapkd dehtdNAd/dr@3ransfeinBldNe’se ce&ﬁ@ehﬁrﬁ@geﬂg,énd FHQ I D NO
176, SEQ ID 30"NO 182, SEQ ID NO 188, SEQ ID NO 190, SEQ ID NO 199, SEQ

~m NO 201, SeGehingNor funetion githe nprigogene avhegmufymptinoof thegnarkE@ene NO. 234,

250, SEQ | b WBieaBE el Begidinudely seid s it & el i eniitds o

NO 268, SEQJdlipdpkic eorfiprishinga BlgnNQeqien8e a6y 4 PaddientBhe Bignc® NO. 286,




|1 SEQ ID NGO 288, SEQ ID NO 297. These and ot her novel proteins
conprising transnenbrane and/ or signal sequences from adi pocyte (fat) cells
are represented by the nucleic acid sequences conprised in SEQ ID NO |34,
SEQ ID NO: 138, SEQ ID NO 139, SEQ IIDb NO 141, SEQ ID NO 143, SEQ ID NO
144, SEQ ID NGO 151, 5 SEQ ID NO 156, SEQ ID NO 158, SEq )D %O 160, SEQ
ID NO 162, SEQ fWdn@nallyprovde isp meshod ghscregaiyg qanjdate ppdleicerd 1opoRgy | g1,

SEQ | D NO : j : : i 117 NO
205, SEQ | DUKA ST e sptiRae ST g APy S ergr A sgidbretite o F
NO 241, SE@ni/Br N@ansddénbrafiedqlend@coBisinSEQ) pWibing 3ddcteSEQEIIDBNO, 249,
SEQ ID 10 NO 251, SEQ )D.NO, 253, SEQ ID NO. 257, SEQ >17 265, .SEQ I D
-NO. 267, SEQOPWW@E?B#“&%QP‘} B! .‘ﬁ?gﬂ“eﬁﬁ?‘&‘f??dfﬂki‘“ 9?"“@@5“5 WA 285,
SEQ I D NO 28 | , oy - a2t 3R % 2 D NO
302, SE(I\%OI D%%éseéoﬁg,'t ag%%ql‘ %g%%selgg% IE@E%E‘)T%% N 3%5,1'5%%%@35%%&1 306, SEQ I D
*NO 307, SEQoipisiNga sBmd] seg§EhcePnilior a 3e9smedatmangraq@enc@d thesagkergauer 311,
15 SEQ ID NO ,312, SEQ ID NO. 3 SEQ | D.NO. ,314, .SEQ | D NO .315 EQ )D
NO 31G SEAMS N&eeg%ﬂ,flgéﬁbvﬁvﬂl%d‘e?%?"%‘ﬁ Regliag ?rCQéb“I‘b’j‘N&h%320,
SEQ I D NO  32it or FR0lgEhNRlIs243he SFREtAUR: MeliaItBeat&FRat the Mdidddnudiiber
proteins conprising transnenbrane and/or signal sequences_isolated by the
net hods of tahid egmsrirromphisesa seguetaesnredingd pglypeRtidgicpmpasing ag#gn@h have
previous{y 20 been_char [ not been found before in
fat/adilgjocytssql&egfff & reﬁ?%n%fmgé@ﬁg%&%%&%%ﬁe am no aci d sequences conprised
in SEQ ID NO 13Zhenifventibn alsSptdvides aNOnsthaT frpereeniaptformicleiemedt gene), SEQ
I D NO 150 (PCAP 5'UTR), SE%D NO 165, (SOX9),  SEQ ID NQ 166 (Adenyl ate
cycl asc 6), SSEENFE auepdingg pelypepiyde qompsishiets Enal sqUsPeeANg{®i2n) , SEQ I D NO
170 (guanin I Wafell . Or ok el : Ol ) B 2176
(functi onal %?gﬁgérlﬁgﬁh%g?@c? u‘fge&%}%gb@ré gd? 33‘{,Hé%‘é@%&%%“f&%%&?ﬁ%?ba]SEQ | D
NO 197 ( Mathodt ce@Pb) b JeastSEQs) Matker g3 afdiny | acdaddideteanutleir) acpd sequerser - | i ke
protein SEQ I D NO 240 (pmcrophage naturatiop-associated transcript dd3f
prot ei n§5 SE’%QYW‘RH“C?SB‘? %B}aFl‘??f CRED 3 cwpﬁng%ﬁﬁ‘&ﬁheﬁ@ idat EQID
NO. 295 ( CD94t NKERP daakhehodids Lblol iRbtide 3R RRR! Dinaf b&fekhahd/oc! ei c

)
aci d sequences corresponding to tﬁgse and ot her proteins conprising
t r ansnmenbr arteanameinbrane sguehcesequences i sol ated by the nmethods of the

t i tion f i p f at | 1's whi.ch h cevi ously b
Phar act er  zed. butld REVE OISR Alsyet ke Sankior Tk aRoned i Pty "
represent ed Pyk&ELRnER Nekablmatik@rbdiel 3 mePRibIOndleker Léfe dmpdeieaiblaner repeat

gene), SEQ ID NO ™ 148 (osteocl ast 17 stimulating tfactor 1 ), SEQ ID NO
149 (PCHP 5'raAtRyr ge8EQN HMGIpetidie asmoie Jhe fBEQnatkRICEene v an autictictredsfaniss t

oot PR o TS Ah iR PR BREDR, THSbAOLL et DDA &' N |

gamma 11 ), g§|§f} m unctiona esion nol'ecul e precu

(NO |191d( Lec‘{hht(@teBg In She} i@e&@i thi.%ls(r%t(fuﬁher@@&lpﬁ)bés, a 1IBuBpR ctlﬁhih@site?ﬁl?l

anyl oi eta (A4) precursor-li protein), SEQ )D NO 23 macr ophage

mat ur at i on- a‘@WH"%W‘%r\%WSﬁPF@H@inz’éiai’ﬂgegﬁcﬁ'ﬁﬁDT%@%aéS%ﬁ(cﬂﬁé% in),
SEQ ) D NO ' . OV o N2 Killer
cell recept (2)% g‘(ll(ngg% B’ﬁ%&?{eg‘é@e?lﬁﬁggd}%;ﬁ%%[lcggy trowlrlrac'r og%giégﬁgg act ose
N- acet 95 gal e@nehgdated s sge@diahd indletet but)are 4@ 1iBikdd topWGA06T ,IDHSH Y iPHBes t hat
have been sgﬂéﬁgﬁ% but not subject to identification as to being novel or
previ ously rized, and are represented by the am no acid sequences
in SEQ 1D NO | 37Als§§¥3v‘idezi e kRRnticiEAde pRu ARk cdrh 'si§%@gﬁ:@ sbifdiend&0, SEQ ID
NO 184, SEQ i D NO 186, SEQ ID NO_ 194, SEQ LD NO 205, SEQ >D NO 207,
SEQ | D NO 2a/or SEGmeidang s@juesESfiom sy eukanyotiseells) SLhepregent inpentigeQ | D NO

224, SEQ I D NO.,226 D NO .228. SE NO |, 230, 232, SE
NO 236,Q SEQTRVR ‘S%‘égﬁ%ﬁEB“IF\%RéS %%,F"?%E%ﬁ B"Y\‘?é%s' E@EQEEEM?WNQ 274,Q g]EQ
ID NO 382, akQitloR pié¥id&8dolatSERolyRud¥edti®3quebke or ftdPmeARInerBERricBliNg 299

and the nucleic acids conprised in SEQ )D NO 133, SEQ B7 NO 136, SEQ ID
-NO 154, SEJoremN acidzsequesiees pEpitginsicpmprising spgnal sequences gnd/osEq | D NO 185,

SEQ I D NO - : i m NO:
211, SEQ | D%S@F@f‘l'gé%&%é%o’ﬁgy E@%tﬁ%%ﬁf’ "?55?}“‘]’@%‘%@%%“ 3, SEQ ID
NO 225, SEQhgbrdsént ideentio®EQ m NO 229, SEQ ID NO 231, SEQ ID NO 235, SEQ
ID NO 259, SEQ m NO 261, SEQ ID NO 263, SEQ ID NO 273, SEQ ID NO 281,
SEQ >Z7 NO 283, SEQ ID NGO 25 289, SEQ >D NGO 291, SEQ ID NGO 292. The
inventors also contenplate identifying differentially expressed proteins
and nucleic acids in biologically meaningful situations. For exanple,
identifying proteins conprising signal sequences and/ or transmenbrane
sequences expressed only in breast cancer cells, and not in normal breast
tissue, allows the use of such 30 proteins in devel oping



conditions. A Breast Cancer Cancer has becone one of the | eading causes of
death in the western world, second only behind heart disease. Current

estimates project that one person in three in the U S. wll devel op cancer,
and that one person in Fve will die fltom cancer. Breast cancer is the nost

common cancer anmpng wonen. The, Anerican Cancer Socj ety istig&t s that in
2001 about 192, 200measpesissfdhemveniionalsapgydss an sglatedPolue'eptidfes 1-1v)

will be dia j ' t al so
bccurs. i n meaiandngd ey R s Sy e Rt £con R RO IR . 11
2001, it i s cemhionavigattlbat otdmarcicinvadid sépieadxoisdlared, O an ewltanwtic colhobr east
cancer in the United States (40,200 anp wornen, - and 400 m)n@ ﬁgn). Br east
- cancer is t e IRRIAACHOAGITS LIHTE o eﬁﬁﬁ%ﬁpeﬁéa{PWSPWﬂ%&@wc UEELLY only
by 1ung scanG@hyer etk Klco ﬁkih@@%iuerneerﬁmng fefagleso%ﬁﬁglm rBkotaded igancer s

and this makes It essential to-uncover the different nolecular processes
‘that | ead t eomammevitlaatdeast ene mwkdeic adig seuened isolatedKioms an fakaryotis celpr essed by

cells during carcinogenesig. ldentificati onlof oxel hbreast capcer pr ot ei ns
2s wel | as SRTRMRIGREN Y S sglipice T copblemen ol Siehia FeRHe e nltYet and
progress of gt aﬁﬁee%gwdldted%&ym@ﬁned e durtieer RefifQY asdochpdGingar | i er

|

detection protocols an mproved treatnment. Cancer markers are proteins
that are gemsequents havinglall noeleotidns itheemmon Nthcad Agast ene mickphaicid saguenfes. B.

Fat Metgpoli.sm The abili to_ stor ner i Jmar.i fat,.1sS required
for the ifé”?if‘c’:‘r EOB‘fa“z%ﬁ‘%’iyaﬁ%?elg?‘g‘B??F%‘Hg'?é"’ﬁﬁ{%ﬂﬁ%%ee‘l%f?f“%&‘éé nlife has
gener at ed negaiplentent 6NSREWRBGRACO! Alsapratidédge poBhesidey frofhar ikhpstibeen a
dramatic worl dwi de increase in the preval ence of obesity to the point where

the maj ori t gebhawngaregiomhaving araminedci seapence detepnimed b themethedsefithtt .
Not abl y, obesjty, .l St ' P bei ' ith the
devel opnent %g‘%seﬁtalﬁ?&g?gggggsgﬁgﬁo?f&ﬁof g\ﬁaéﬂ'{%lg@eﬁe £ dllﬁ asgglf%%gdb%ﬁq‘?nﬁds, 30
coronary ar ttked polgipeptidescare et defisddas a re¢astinan petypeptidesr i ti s, and even
sonme cancers. In the US alone, estimate éinpli cate t hat a%gr o>§1i mat el y

300, 0001 heopl e ditdedRYRREP §lse PEW é*-gmtfw P progucing, PAlyPEiIile haYingdr o ¢ han

100 bi 111 on gabh fkving Gh BRI Atid QiéncE delethirRE YIS bfthe pRYaH! ve heal th

consequences Trom extess wei g h Is replacing mal nutrition and

i nf ecti ous dnemtienas dssctibed abost osfrggméntdbereofc carspriamig:i 4)| okigiging d |

t hr oughout thw | d, Therefore, ident(i?d.%{i ngﬁnsgl ecul s th.%t can alter the
abi lity to S1bMUCleqtidscRmRHSHISHICEIN PEHHE BLIFPGARC MIGIYE BFIASEISHC ¢ he

adi pocyt e hag,|AegfohhQtdikbryslic 88l 8r taSsmpRNfANSdch b s€quent&br £Fhgméhtt he
anount of fat consunmed by an organi sm However, recent evi dence

denonst2&t esherheft afditb) sixpreaging the notdwcledydaie abtan therpplyneptids ever al  prot ei ns
and hornones are {nvolved,in et abal | I e, Si | - re
received on the &Hiogsgﬁgdlmeg{ &E:%F meﬂ}og, {rhg 3?’5’[%816%@%3% 'S lggﬂg\ﬁlﬁ? gt urn the

adi pocyt e seBgsensé ONall6ast nchucksc acill eqjuetice iselart o aacilarmtictcblt obtdy t o
control fat accumul ation (Friedman et al., 1998&. Recently, another
adi pocyt e- scomplaweT of prshe scaussce oF # fragmentdbeeef bed which 10 was i ndi cat ed

to be a link bet Wﬁgngg%%gwéog?&hn&%ﬁﬁ@?ﬁcs G RIS pALAEKIBGoREST STI

function inproved ucose and 1 nsulin resistance ce w
di eti ndeged cakasotiy cdlSthappan regioahaying @d minolived edqoemse deterserdbylthkel y t hat

di scovering additional adipocyte-secreted . signals may. offe otenti al
benefits to MEBOYS ¢ thepresa INYERMLASHFH, egcflbg‘fle’(%é% Ugenif rarﬁg?b‘éﬂ'@?"f'w C.

Vectors of thig dn’ﬁg&w ERbeBonGYG hitibodl S Sudt MibdERs Bhad b dsederet eiftiert hat
have been designed to 1dentify DNA sequenhces conprising signal sequences.

These vect orcﬁagiolsmmstpetapmtiqgmmosg%nom c DNA fragnments or eDNA fragnents
for e, presence ol alanah SRR Su Ba e R AR AL HBARLLY o,
havi ng 8o pl Whay bé ¥ss@fedBiNGingaRehudieid 46ias asd/or polypeptides identified by the
screening methods of the present invention. These aspects of fat cell function include
sugar and fat metabolism, insulin resistance, diabetes resistance, hyperglycemia,
hypoglycemia, and lipid abnormalities including conditions that lead to increased

levels of cholesterol, triglycerides, LDL, ezc.



Oigin of Replication. The vectors of the invention have at feast one
origin of replication. In order to propagate a vector in a host cell, it
may contain one or nore 25 origins of replication sites (often terned
"ori"), which is a specific nucleic aeid sequence at which replication is
initiated. Alternatively an autonomously replicating sequence (ARS) can be

enpl oyed if the Hyswsedbitein thegpegdficatian; 24 8F eans may meangme ok Mare afs Yped
i nclude, fon _exanple,. t - - b GRS OF
replicati on.he%an Eﬁgﬁgia@?@)Qﬂxéﬁpx?sg%ﬂ}sérﬂur}gg%%%{}%% rds)ecgg{ ﬁglggt’ﬁg@[ is a
regi on of a wistal Bi"Cordeh'tmseAisaNcR: Gt mudeithin onel tAsatsed herind“anather’ahay
transcription are controlled. It may contain genetic elenents on which
regul at ory pREANG! iRastheecoRs] @NP%Es may bind, such as RNA pol ynerase and
other transcripti b 4dvah@gtd T (RO nvieh@ES §11 Bcotie Of @
nucl ei ¢ gci d sequ(gﬁglfe&di%%%%%@gség@éoper%ti vel yﬁgosi tioned," 2(1
- "oper at i vel yapparekefion tHefollew irgpdetaited, desaipdioti u fidbouldbenmdenstobd drostevennt r ol "
mean that a propoter. is, in,a correct functional |aqcat.ion and/ or orientation
' el ati on e the Aelale desCiRtiPnaB die BECTS XamPlesI M RARGERITE rglried
Initiation aéf'méo%'im?m%%%'imnﬁim,tat’@giva?ey%g%filmlaﬁatvcﬁm;ﬂy,%i&fe vhABus
invention, optionally has one or nore pronoters. The 5 presence of the
pronot er al | dnasgds@nd dedéfidations withipi the spirisaglesapeeef thi inyvientherywilbkesameepar at ed
fromtheir wld-type, pro .. ., hus, rel.atively.small DNA fragnents nay be
screene anoapPﬁr@“%‘?’ég‘gﬁ?égﬁtﬁg "?H‘gagi%?{aﬁh@gﬁtﬁgﬁ%%eéc%%tfo&t ed. A pronoter
general ly conprises a sequence that functions to position the start site
for RNA synthesis. The best known exanple of this is the TATA box. 10
Addi tional pronoter el eneBRERF BFSCRIBTION GF BAESRAWINGS anscri pti onal
initiation. Typicall hes Q | ' - eam
of the start si tgfheafi\é{lﬂ%hn &gﬁﬁgﬁ%ﬁﬂ%ﬁtgﬁg{}g?déFs‘ﬂéé:\?@caggg%&%ﬁ%ﬁé{?@%
cont ai n f uncifRAidr demef mits caNsspees ot tie prétenisiheentionl The asvewsdrd mafobebri ng
a codi ng seqt;Jence "under the control of a propoter, .one positions t_tlg 5'
end of The thestssundestioastby refereneeite ane pt @ogs ofithgse feawingsia Gombinatiny Witheadi ng

frame "downs | I ' 1 REdi hRARERE,. The "upstreant

pr onot er stit?r){%?a elescpéersg}rllgtgorq%%f’%ﬁﬁéf tﬁe&%&% a%sg prom)tnes expression of the
encoded RNA. The spaci ng between pronoter elenents frequently is flexible,

so that pronoter function is preserved when el enents are inverted or noved
relative to one 2BGrbt her.MBEBgHﬁF‘H GRSEWE- pronmoter, it appears that

i ndi vi dual el enents can function either cooperatively or independently to

activate transcription. A pronoter may or may not be used in conjunction
wi th an20enhancer," WDESCRIEHON OB IRLUSTRAGRIVEEMBQRIMENYSsequence

involved in the transcriptignal .activation.of .a nuc|ei [of e. 25 A
pronoter nmay be o wéciaﬂgapfyroéeég%%qr%rgglwlgrha : gleqr!i'ﬁ%‘fegiagd/gé}rgnsinge%ﬁg%gee, as
may be obt ai gededd¥s isSRIpBHhRTof Medibal diHrSIoMisVEIISRAH eaeash had aldastrypst r eam
of the codi ng segnent and/or exon. Such a pronoter can be referred . to as

" endogenous. £ivai thelrameyousappbicatians thet sugh petciammay he ysed MEORRBERILYVER with a
nucl ei ¢ aci d,sequence. | t [ t hat
cequence. Al FOrAATPengYe? EBieRSrR tORL O WA Rber Y pERARE oy

posi tionkng divprised sighahssyuende aadiod asagsmeanbrane ssqueine cao bt develagedao

reconbi nant or heterol ggous pronmoter, which refers to a pronoter t i's

hat

not nor nal | ydiggrase isﬁ‘f% dijepsesa Herrapresconprige anaiifs fmportant ig{%up,ﬂ{lsaqrgqeg
envi ronnent . fd&&?ﬁﬂmb BRBleaCtheRBERIcNRROKSE RARFRCEREUIIE ItiR, LSO tO an
enhancer not normally

Identification of new hormones is thus another important facet of the present

invention. In other examples, one may attach a strong signal sequence to a gene

30  encoding a protein of interest to render a secreted protein which is easier to isolate
and purify. In addition, proteins comprising signal sequences/transmembrane
sequences are those involved in cell-signaling and signal transduction. Thus, they are

potentially of great therapeutic value for drug discovery. Molecules that selectively

mediate the function of such membrane-bound proteins have been found to be



21 associated with a nucleic acid sequence in its natural environnment. Such
pronoters or enhancers may include pronoters or enhancers of other genes,
and pronoters or enhancers isolated fromany prokaryotic or eukaryotic
cell, and pronoters or enhancers not B3naturally occurring,” i.e.,
containing different elenents, of different transcriptiaqnal rggB$atory

regi ons, andfetivgtharapissdonnideyanely of dicases ppd disprsierse Merpbra ters
that are no AR i ' ' t he
1571 act ammadrp SRR s RER LRI LEEATRARE I RIMEARSE EEAR AdNERES
systens. | n Hidixidtiog ni@hgaisod identify proeimiconpeisthgsemakbsegeances apyenot er s and
enhancers synthetically, sequences may be produced usi ng reconbi nant

. ¢l oni ng and/'BNSHGEPEANE SeERESSICHHS qxf%/néﬁ‘fr"‘ﬁﬁe“c‘%%lﬁrﬁﬁ? 65 and, 2 BRYVSE PCRTM
in connegti QipsWhin the conpositions disclosed herein (see U S. Patent Nos.
4,683, 202 and 5,928, 906, each incorporated herein by reference). Naturally,
it will be inportHretpressnemptrsiongprovidesotimplesand/effectevihmneesingtrhethodsftbect i vel y
directs the .expression of, th segnent in the organelle, cell type, 15
Ul seue.  or gdHOMHY GrIgH Aok Vi St ZOFTERl: kBB o MR GUE S aL el the art
of ol ecul arynajRtRAIMEARHRREdqYekROYsinE 8 bdseri flf schRicAR iidiRod. EFYRaICer s, and
cell type conbinations for protein expression, (see, for exanple Sanbrook
et al . 1989,sciesoimgpthic anventdrehavierutibyed @ nuglein @eld comsfruch thahexpsessescnplgiged nay
be constitutive el lspecific,.dnducible -and/or useful under fhe

appr opriuét e 5?8531}?3?i‘so%gp‘?sﬁedaq’ﬁ%gltanﬂﬁaﬁt ﬁl%ﬂ\?«gfeqﬂﬁnceefﬁglggéﬁ %rﬁsegf m[th% i nt roduced
DNA segnent , conbi@ltt aFhéreforél\CORtAREBANS dompride a naitgRmSia dhesi P sbguiche@n of
reconbi nant proteins and/ or peptides. The pronoter nay be heterol ogous or
endogenous. TAgignarowgH for thagerperombrssaysafibeXentia®nbi nat i on (as per, for

exanpl e, the Euk of | . :
http://ww. epd. i a@%%%&%ﬁé@%%ﬁ%ﬁ'%@oﬁﬂggﬂﬁ@ign}/ 8] & rclr\ggneet)l(l%trrg 1é1|regna . Use
of a T3, T7 signabbueydcool agpmomrissapresionn Thys,! thenmaskeagendyErodynd ssi pine
enbodi ment. C oni ng ?lte. Anqt her qptiagnal .functiqnal el epent that fan
conpri s& t hehyds ticallyr seprsted iy samtsang kouad@r%ﬁmngngm BOn-EMEHIEFF AP Ce s

contain al | &%veRfibn §E2HbdsGhiahicilintesRecthhker W GthiGRRasinbiath i

conjunction wth stan reconti nant te ogy To digest the vector (see,
f or exanpl e, itGagimd sajuenceategiah. Thé pBSentlimventisnms eienplificd bP96liziagd Cocea,

1997, incorpgrated herein by reference). One. exanpl.e of a cloning siteis a
mul tiple cl CZ@N?’M éoz( U?ng’x) %t%ﬁ/&“icgﬁaﬁ‘n 1%’?6%?8%‘86?‘8@3{%. Cagbtt ai ns
22 mul tiple HBMtddGhdPPuIRBZRBud §t88r prakMryStic ¥3hAiBmS ark 40 donRshpldted as
conjunction W th standard reconbi nant tecf){nol ogy to digest the vector (see,
for exadpl e,us€fdbonel i et al., 1999, Levenson et al., 1998, and Cocea,
1997, incorporated. ein, by reference).; An o ractl:er | y havi ng
at | east two, usﬁ%i%mgthéc{ugp %‘ﬁéf’eﬁfﬁ‘r‘gg",eﬁ}é’rﬁla ags&%%%e%atgp@gﬁ%gég% (Fenﬁln i on

sites, at | e@shtifioatio®hndzbRition anprofinf @ngdisihgadignal ssqaendes ghdot 0 t he vector.
Thus, the vector will be capable of being cleaved uniquely in the MCS. The

cl oni ng si t eiansgenheans| sgaueneefd ddhusrthe BigEhody ef RunigyeniioniGag pe smploYRa iy

nucl eoti des.. ricti k m];% r\h r r .

over hangs wﬁdgﬁi@ s@%%%{ﬂg&&é y@%?%]\,{viiy ri gﬁz?%ﬁ%ﬁtﬁrt @g%éetﬁﬂ%ﬁ%—'gﬁggt ai ned

with regfri cDNenliemazAysyfonnéd DA litharies] diggohOcleetsder litrarniantisnzgpeeifihicRNAC| eaves
at the restrijiction site in the NCS, and, hybrjdizin i.th the, ove S

obt ai ned wi t BPreHes é6mOnce #PsiIKg ?lsheseqﬁigﬂ?e?fgﬁ\ghw&g w%?ct&mahwe@%t mor e

than about 1iQPlaHHﬁ,|rﬁuﬂ¥ii-»9aPamM§f%hbﬁ/ax'ﬁPﬁ]id'fPé}ﬁpEﬁ@?si@%&'%xt@x@siwgmmi des, and
general ly at |east about 40 nucleotides, and nore usually at |east about 20

nucl eot i des. sefinendingSonidentifitationbe free of stop codons in the 15

transl ati onal reagdi. frame for t structural genes, ere _.a. conveni ent

. MCS i's conmercial %H%\?&tl?carﬂ?té?ést?"gﬁme%‘i}l’ Bt\mf&'}? Fﬁl%aﬂy‘\)gﬂf P& age at a
restricgpon @drh@isiﬁghgi@@al Megueadtd ah@BPuahsnmbaasl de@éhced frambieddetanérs as

nucl eotides other than 3 or a nultiple of 3. The MCS may provide a chain of

-two of nore WeilasTae) adipasetisiuenhavsdege ifokted. tios grempleassycraheovek pieassi on
roduct. Us I L. i 1 I

Br ef gr ably 1ch %‘J\f\]@%’r qrhgﬁlsﬁt}}&%g t%%%%ﬂg%aﬁ%ﬁ%g%%é&?%e&% %g& I{r;ig%lg%?qg? am no

aci ds i nt r odidestifidalaridruee Mptesented byl dreamino atideaduentgsaset fonth is SEQ Iaf NOhe MCS,

but al so_ the, eide, 8 N G EBTHIRBOTh Sl AIWERLd, SELRFRLE S, g 1 Ro. S



Frequently, a vector is linearized or fragnented using a restriction enzyne
that cuts within the MCS to enabl e exogenous sequences to be ligated to the
vector. 25 "Ligation" refers to the process of form ng phosphodi ester bonds
between two nucleic acid fragnents, V#ich nay or may not be contiguous with

each other. Techni ques invol vi n restriction enzynes and_| | ctions
are wel | kno‘lﬁnsﬁ@&ﬁ%%a‘sﬁ(ﬂﬂ) On’% REQID NEx: 7 ﬂe%%faﬁp%%”tgg?%ﬂ?%’gﬁ
n

Mar ker Cene. qrm GERP [
addition to 7b sﬁgﬁk@rl gémteglhgrdéqw &Yﬁ? CE{’Q&??}I@“% nal segﬁjence
for approprigs, SEEXDY BI@HOO, SHQI[IDN(D :ali0d, SRQAD Nent 1), SEQ HthONéﬁ,tSEQJDceI | s

containing a nucleic acid construct of the sent_ i nvention may be

Cidentified iNOvi26,SES ID NQ;ilg8, wiych ﬁ%‘F??BP%POat?‘FrﬁP?l@F aciq SFﬂ‘ée“é?ﬁspr essi on
vector. Suc fier C e cell

permtti Sﬁg gcaggmggeﬁ} g?@jcg% ﬁ% lngL’é(g mgcgoznjtjg:Epi fnogﬁlt@ 27e§<@?g§slﬁgnjtect or.

“Cenerally, SBRIBPNG@bik SEQ KeNG: 47 08EQURANOCHH ISEGIIANG: dﬂeSEQ IDMEO: 23,1 ows

the marker QR 13 SEQ 80178, Secipnio-s Bl R BscReliPathEdker o ¢

one in whi ChsEGﬁDfi\I@fﬁ%'E@nﬁN@/@m SEQUD 96! &% ISED ND: %3/ 'PEO IDINE:

positive selectable marker is a drug resistance marker. Usually the

i ncl usi on of 109, SEQYID:sN0edi 1 d?rEQrﬁPm 1254SEQADIN@: E2%ni ng and i dentification
of transformants an.antibiotic re as genes
Chat  colfer res: sOIRELEAE Bnisr peifh tombfing a AR AAT iy, 1
hygronycin, @emsidd byl Bt hitehdds bPthelitvlentidf eepiésehi stoteas taﬁtexauspfeuiouslyl ect abl e
markers. In other exanples, nultidrug resistance genes, herbicide

resi stance geasasharsteriesd butraeesn% ko do e maskerngl hgast satcar angethesest ect abl e

marker. In addit t he
di scrimnati r(?ﬁ}eS‘%‘n F(} %ﬁ%}ggr man c.&g@iu%héés’}, QHF’%EQ@’WS’P? rrﬁ%%%@#&?ﬁ ons,
ot her types ginefiBink&ips), SECQ) mﬁngssnﬁmmtfhaoﬂ:ﬁBmE@emNmah(@slNa«a -T),

fl uorescent géot ei n_gene (suc reen_fl uor esc§ el n GFP) a

as
yel | ow 6 uor 23BRARNG; bt €HNF34), l§IEQaﬂ? r@i@&?@“’ﬁr%@ iR, NQ %G?I
fl uorescent L N7 I
contemp at ecei L MlersaiBRFo R SEQID MG AL RIS Pro@hHh, SEQ
bet a- gal act oH) ds 80r(Aynihe acitlitlahspeder @se:m:All) GBEQ HO N S24Rab$SWcBEQIID nar ker

Seanpl os of Sebn (BiaT: SHARINEY BTEG! 33#&%%% EAERDRROIBRG! "y

be a st Orab' @%(@f(&fﬁ@/e%ﬂ@lanﬁné%w@ﬁhﬁfe%é SEQUENRO: 96 (@3BR} ect abl e

mar ker . In the art would al so )Rnow how t o enpl oy i nmunol ogi c
mar ker sZOposé(MAOGm))cSEQLlD:NOoﬁﬂ Beth agtinCSEQAPYWO 36 (Grenmapitlry), $EQdD; s not

o1 mut t ancous D APRh RO PueRoReRarlaled e RAPIADT Qoigh el OV B ERRRPe =

exanpl es of s@uaRtEAN®S, SEgnbm@bécﬁ(ﬁldl 54, @B{pmmr@qmms@mkdn kypewn to
one of skill in the art or detection, the narker gene Sp{woduct%gén rally
I

confers resi QAdKééAﬂélﬁh%ﬁQﬂbNQ 64, (NGFEIRE S EQIDNQ el {$Lile At e for
the host cel th]%ggmc? B%Fﬁ,@] EF@W égQAEpggeq) <BCr eeni ng of

secretion of Xpr ess e vectors of the
present 2isnvepslypéptida)) S@QJIIZINO IBG (C@SlbﬁmancBa $EQdD NOpg#h{FRibulin- hisoésirsDance
gene, a cephal ospori n-resistance ge emresi st

car bapenem r BErYEsan cREQdRINOLF0 (d“ﬁ% b%@? Qﬁ}l\?cgsll%gt(gw OHaﬁg’bcg’aH%eed

2-1 peCAST. linD4ARIMd vy CRENDSEQE NeLy96S
prepared is gﬁtq}asrﬁ%ﬂgase 132@%&“%@&8% eCAS -’Y'yl S gﬁomd]l n FIG 1. This
vect or was cdﬁ@NMBﬂ)eGEQsmgIOt h20 (Siasiar th mﬂﬂtdanﬁlfeﬁ@ D, SEQ Mblyén 12Ban Di ego,
Ca). A sixtynin

de d d h
b 1T ne 1 OyP GBS AR e 1 Y TRV E(EEhARRGh AphfT eolipstitfyghs
am no agjyds @brréspendifil HchEi%raE‘id"kéhuénB@stbéﬁ@gJ'S'E@IDN‘Gﬁiif(tl'@ﬂisldﬂﬁaﬁ&ﬁ ki ne and

conprise the native signal sequence that targets t ene product to

. the extracel lrlans@rlpts)p&E H}Nﬂhé(lbét?ﬁléﬁ factordB)0SEQJP NQI ?(@l AGCBhiSEQR Bt e
| d t\hj | E.
cori (1o of t NG BERERAGS QRIS ISRALARSED R RAAD Mubleld RGREZTP

genes for kalimamemﬁg;ﬁreﬁdnsu)aw@ st nﬂgmwgealmsbm@smomm)mnmumn fying
transforned cells. The peCAST plasm d, or_other m al d .qr phage
must al so corPAARINGaCIdEangAre] alerbADPEQITR NOy31 é&ag%b) éEﬂ)ﬁ%mﬁ é(r)’s whi ch
can be used by the m crobial organismfor expression of its own proteins.

In addition, phage vectors containing replicon and control sequences that.
are




15 conpatible with the host m croorgani smcan be used as transformng
vectors in connection wth these hosts. For exanple, the phage |anbda
GEMI"' -11 may be utilized in nmaking a reconbi nant phage vector which can be
used to transform host cells, such ad§ for exanple, E. coli LE392.

Bt e 2 M hsafh aE (e TN S By ST KIL A BB ST (e

The expresm%u%e/%ngﬂ ere? birRis@drgde) SEQ‘PSN@'@ H IR 668),

i nduced, as by t hose of Skil art, by conhtacting
a host cell S/E(Dﬂi)athﬁge(rBetasmo) fSEQ) HbNQ:éISt(@lammmm)éEQHM\@ S7oy add| ng

1IPTGto th La,l by. i t chi h t Af t
cul tur i ng HLSERE o feretiplin aSPrRaero pRTTA R YBidinbnf PRido RR RS RS and.
24 h, the Cefhhs‘«zgr cyﬁbt\@tsectsmz)ersmﬁym 697 AgPdseNe BQd, typelogove

resi dual nedi a gnal Peptides/ Seclérgnces Si'gnal peptides, also known as
S gnal - sequdaAA06H . HER D SR OB ROMBEQID NO: 65 LA TABmBEGLISNG nal

sequence th LY

secreted pro7e'\ﬁ)s’ggf)s’$?:91 Ejg gkg’lt)otk’%pﬁ?% VQEézgugﬁ’ce ]?goﬁﬁéetp?g?)hese
proteins to SHRINO: Zﬁdﬁ@eldpﬂilﬁtrBﬁSEQeIDDNSD RR{FibaNS- 1 iyofomn D @bdursdriir get i ng
these proteins to cellular co rtments that process such proteins

i ncl udi ng t REQ HANP:aXNAPG-1,iSERQ {TANO: 19] (gypning %bﬂ‘)“%@éqf’é@geoﬂac@r)gnal
sequence Corgﬁ(gfﬁﬁéel\’l%r(#ngﬁhggﬁﬂﬁlﬁt %h%:irﬁ?ﬁ%&{hgné,ltsgﬂg%'ﬁ@ 115he most

i rrporta bei dro onponen recedi ng the
hydr ophobi ¢ (RKeINMeIBtE SEQeTENay: Ql@"(Sl&ﬁlaﬂmlﬂyltﬂmﬁérabaE) SEQIDNCadRd(s), and

at the carboxyl-term nal end of the sian eptlde t here generall are a
ai T of el GYHE AT PRIM b SEQHD NEpasBlEH A & Aihzg) 80 iwabecln ng

am no aci d which ¢ Ll @ets?céttcepg PR nlbHis ﬁgwﬁﬁt Riels etntcbeugh

t he hydrophobi ¢ conponent, basic amno acid a pepti ase o eav ge site can
usual |y be iidemtfiedibydhe methods sf treahvenaph rapecsent pratwtslthmﬂmavesmcvmusid

rotein the high | evel, of degeneracy in an ne of these nt s. nakes
R TETCurs | MRech aBtas Fh e iR rATES DL breasicai b A B 18 G RTSe T s by AR MBI A
proteins SO'a‘éd’chMeﬁBé?Eét%&l@H S)E‘Q‘M)tﬂi‘()%md mang%@m@h@% recogni ze

cDNA' s encodi ng signal peptides. Secreted an rane- bound cel | ul ar
pr ot ei ns havi@rethylwosipglpher SEQ I3/Nh 12 4IGERRS)i SEQID NGt 22 0pAP L SEND

exampl e, o) OpEb(RHOA L B ATry B PP OERAT €L 16 as

t hronmboyl ti C(fI@BBPVfS SEQUIENICE N 08 $Fibidneetin)SSRQ D, NO! V1§ SPRAR G&Ustednectiath),ony
stinmulating factors, and various_other cytokines are secretory proteins.

Their r 8@ept FEQ I NE:dR44Psteppersinkribe pprerspeniing andeic Aeid sepisnesstherte SEQ

t herapeutic { e t 1o cell
surface protlgflr\tjgj q%ﬁ%’?,dnﬁﬁ% §E neegn??mg{e/&?ﬁ na‘{lﬁ%)agl'@(grﬂg?\g?n@ t hat have
si gnal tseque(ﬂ?éBPSﬁGEleﬂNﬁB ZWKWHIDLCSEQ TbeNOu4$ (Claudini7gsSHEG Ha N(thh&Qtdte .

resent invention may be pr r c,acid nmet hods 0
gxpress a DNATs ﬂg@ep@ghﬁgg?s g%ﬂ@if@%ﬁ&?fé’%@mrﬁé ]éﬁd &’éﬁ‘tf@ﬂ?)es t hat
conprise a s q (yﬁ;} nal signals
recogni zed bsgggbaﬁfe]@orgpr ate gjsgtésgérogk?t ece g'gg}) 21%\3\tf(\nbgﬂeg§é/arl gty of

transcr2pti onal aFkk invertstsdaivorlad ideayfitdseyesal seleress payptimngnpl oyed,

dependi ng transmembrane and/or signal sequences from adipocyte (fat) cells and these are

represented by the amino acid sequences SEQ ID NO: 135, SEQ ID NO: 140, SEQ ID
NO: 142, SEQ ID NO: 145, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161,
SEQ ID NO: 163, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID

30 NO: 182, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 199, SEQ ID NO: 201,
SEQ ID NO: 210, SEQ ID NO: 214, SEQ ID NO: 218, SEQ ID NO: 234, SEQ ID
NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250,
SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 258, SEQ ID NO: 266, SEQ ID
NO: 268, SEQ ID NO: 270, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 286,



upon the nature of the host. Transcriptional initiation regulatory signals
may be selected that allow for repression or activation, so that expression
of the genes can be nodul ated. One such controll abl e nodul ati on techni que

is the use of regulatory 30 signals tlhat are tenperature-sensitive, so that

i b Lniti db h i the t at )
Aot hor - conSHRR RaBi(E 3R8aaERuPONOL ebh gttt thsr oudef s cGPETIBRy o gnal s
that are sengif grﬁbf'arﬂe%ﬁ&/ﬁ)ﬁéignﬁﬁ%ﬂeﬁ@éssﬁ%m aagogyip(@gsc'eg@ar\ﬁe&esreﬁtqdw term

"expression vec eéfers t6 any type of genefic construct conprising a
nucl ei ¢ aci dhenekileig adidrsequeRbEs capmisedinc3 EQADMNO! 3 SEQ BeNO: 138,sdik R ases,

In other cadte: |ihsee BRI LD NG ACLSERPBT R NS ISP 1 he

production Cgegﬁbi NS, SEOAEHINES 198, SEQPAF WIBS 60 RO EHNON 628SEQ B can
contain a variety of "control sequences,” which refer to nucleic acid

 sequences né¥@s ¥, BEQID NEk 173 251Q 1D Q@ :olV SaRBQIBSN Db 1 §1,tSEMHD AQ:d87o0f an

cont rol *sequunid 8 athog SEUTRT oL Rof. SEEf I K030 EQ BRI SBE M .
expressi on WOt 2% SWayI[¥ N 2i1 B, SEQ [BINO:ari7dSEQ IPENUeDSESEQ HD NeRrMe, ot her
functions as well and are described supra. Expression vehicles for

product i on o¥EQ He N1 23uPEQ 15¥ NDné43, I 0:i24d) $BQ 1BINQ#4Ps SER B her

t I I i i . =hl
xpr osalbn IOV T SECHS RO 25 ERTANG, Ay QRO P NERENS PR D KO-y, £
expressi on \SEQ D NOCREIABEQD Ne 27ESBGRID NgHi279, SIBQ [DANOr 285, SEQUENCes nay

be constructed using 15 standard reconbi nant DNA t echni ques known in the
art, many. ofNGHEEh SRR 2063EQ I N o BEGHIDNO: g0kt D M- 003! ar

Cabor atory, Sop PR A D REFIORSED It No: 63, SpobNG; 380D |
e T st 1o The
Sectors Lony SRQUSIOT DA PR IR g LEEn Iadidd h,Skeufsbe 315, .0
upstream of )thgld?%@ﬁﬂm%qﬂ% EDNO! PS5 SEQ MWINOR 319, RIS 1 K010

ternination sequerce.: The opti onal pronbtef sequence may al so be induci bl e,
to all ow nodSEQIDAMO0I2 e SPQBE NG 322.SEQ IDWNQ:R3pSEQdRAMO0B24bsence of
nutrients or othe induiers in the grow hbrrediu . On@ exan‘gle ils EE)e | ac
operon obt ai ned fPBT BRLTRS FUTRISYES FalREGmPTafianty of SIgPSCIRTLEIXaE 8y 1PTG
The expr essi @B nyfidde'of tHEpfesthbMvemtfonUfin Qlip6Eyte 6@t callowtichedvepeerubigr

opti mal expression of the desired product. Such sequences include sequences

t hat pr Qi debdencharmetbrized hut bpve pas bestpfosnd beterpindguedipocatheptls ef¢ sequences,
whi ch upregu ressi - ; r el jon enzyme
recognition ljg @%qegee&r%%gg)?ﬁ%@%\ﬁﬁé gﬂdgé‘l&‘%‘%&@gﬁp@s&?@?@ g\%'eﬁggmr@gl)ﬁ ction
endonucl easeSEQADINOf 14h@es peraamer rapcit géree) SEQADINO1 156 @ICAPSTITR)SEQ
commercially available. I n expressiaon, one will typica include a
pol yadenyl at%h’osiilé?uéﬁ;o?(g)’esﬁ(gg? NQ:dééKAaﬁ}Mﬁéwggtqg#éfmtﬁé: Y¥9¥8anscript.
The nature ofidh eoligh b, SRE ID RONPY0 BRlahB¥adcleaidibifdingi al to
t he successf{ﬁﬁ%?gg{tﬁlpég&o? tlﬁ%b%\}e)'hgpgln, and angﬁlls?uch clelic¥bifidig
25  protein, gamma 11), SEQ ID NO: 176 (functional adhesion molecule precursor), SEQ

ID NO: 192 (lectin B), SEQ ID NO: 197 (Mac-1, CD 11b), SEQ ID NO: 238

(amyloid beta (A4) precursor-like protein), SEQ ID NO: 240 (macrophage

maturation-associated transcript dd3f protein), SEQ ID NO: 256 (decorin), SEQ ID

NO: 276 (CD39 antigen), SEQ ID NO: 295 (CD94: NKG2D natural killer cell

30 receptor (lectin)). Nucleic acid sequences corresponding to these and other proteins

comprising transmembrane and/or signal sequences isolated by the methods of the
present invention from adipocyte (fat) cells which have previously been characterized
but have not been reported in fat/adipocyte cells are represented by SEQ ID NO: 131
(mFizzl), SEQ ID NO: 146 (per-pentamer repeat gene), SEQ ID NO: 148 (osteoclast




27 sequence may be enpl oyed. Pol yadenyl ation may increase the stability of
the transcript or may facilitate cytoplasmc transport. A suitable
expression vector may al so include marker sequences, which allow phenotypic
sel ection of transformed host cells. 1Such a marker may provide prot ot r ophy

to an auxotrophlc host, antibiotic resistance a d the | i ectabl e
mar ker gene %‘é’ﬁ' lgtingrfastopd), SERRER N Ilgif&@i{) b éé%m to be
expressed, u t &8 c r@nﬁ e@gg gxanpl es of
sel ect abl e mar er sﬁlgnwgq@kgggﬁggﬁﬁwﬁeo rgﬁn) QEQI cil %ﬁa?lorryci n

resi stance amgtldokide bnidmg rﬁ@teiﬂ\lgarﬁmgr’rmr&EQ H@a‘i‘ﬂlld?ét(ﬁmbhlénzsleqhmmes t hat
conprise a SI

Vet ety of SBEFCYE PHEPOGRRG 1o L OrRLE AL CEL: AT EVafih COMB and

libraries th@E %N@emmaﬁtymtaibamnmmﬁmmmt}g gbbabned: 23v a nunber

of ways as are knovvn to thé skilled artisan. I's codi ng for the desired
" sequence nny(ntaerolmegamet!kratmheasmzla;ehtsmscﬂﬂ‘dﬂ31f pwgm)n’s@@ ID OO:@%4npl e, by

treatment with on t i on end e ulting
fragnents cl@ﬁ%"d‘ %%‘?QEB&E%@%@ fan&mﬁ §ﬁéﬁ[¢fﬁ§ ? %@ %r&ﬁh{‘iﬁﬁever se
transcri pti ogathrdl KifieccdliGesepiiriReiing, SE@ IDEOMLoshbmbibgy Ve hitefbphigy reverse
transcription and synthesis of cDNA are well known to the skilled artisan
and are descgalasseeilNr agivlgalpsRrtsamingtspesific fectigo) | Mol ecul ar C oning: A
Labor at y I\/anua i b y, Cold
Spring bor tlge&lgpgt %ﬁcgrg 5ha§r:ﬂelh%sb%%rré Sgcg"eh%@l’ g%tndggp%é%g ai ni ng

either a genﬁammdaubﬁ as 10, beily midvel or ;&emhdlyehar@aemedmﬂa atre &gﬂm&h&d blytthe ned
by di gesting chronpsomal or gen ne_or_pnor a egtgfl ction

endonuc| easedmigp aﬁ‘t‘i‘ ssAvRISERine i ID ??9 olr37n§§QeIPeIﬂobe559I§EQt H%Bpeﬂg E@m

sheared chrofp Eg#t? n Q{’ﬁ)t g § nts which
are enpl oyed usu @t%@a{mf gg Iggutlg%l(ﬁm Mt 14, %rlﬁggegut 15,
about 20, ab2if, SEQ [DaNOQuUR20AGEQ@HD NO:302, SBQUD NOO2 16 1584} IIZMD 22008KEQ500,

15, 000, 1800wl 36 086 SEALRRC3260t0 Ihafit Hs, 856 IDROZ8% SH B Bigy bou

250, 000, abagt3pNG0Ss2, Shentp XER299%E 0ol HRALOR0: Dyrlseey s i n

| ength, as we as constru reater size, up to and includihg
chr onosonal NOz 264,(SEQ mmmgmmemmmm&q BhCh 284rSEQ B &YGre2fi0at e

LroT ik b CPPQRRACYET SERITNG 356 aBElreGmeRRSicidt s tieFd nSE G  30t
will be readiiy spudgs 802096, IS8 ID NaG: 154nSBQEANSE @71 ,SH) I3 NRNg9, SEQ

"internediate ranges", as used herein, means a!%/Q nﬁ th or ra(rige i ncl udi ng

or betwd@n tHeN@JdﬁéeSEJQI[Dé%O(I%eSEQa@lNQnﬂ%& d1|9ﬁgSEQ B¥Oween such

I No t 11,
hbout 12, " anatk B AINEEI0R S0 5 NG! 1TRELAAYLERE, KRG fgNER 080 T )
agout 22, abmuNC5§2$ Smé(IDN(Eblbmxt sgnzgImtgmnzags@ﬂnNomduszDM@out 52,

t 53, et out 101, about 1 a t 1 tc.. abo 51, out
?SEU aboutel g%? %tQ:u N&b@ét &E(gé@ N%{%ﬂ?t é 9 %ﬁ?&%ﬁ%@@)’lsg&bgut
50, 002, et c; ;aR@Yibed S9rQ9h.NGPHL SE@Q@) 281 CSE AIRG: 78308B0QBINOabout

1, 000, 002, etc. n-l1imting exa i nt ernme |ate ranges i ncl ude about
3to abaﬁt 3289, SiEOUID N&D 20, mm NO®R9201, about 3, 032 to about 7,145, 10

about 5,000 to abgut. 15, 000, about 20,0 00, 003, .._Various
t echni ques can beﬁlE‘HﬂVBV@b“ gy %98FFP?P§W‘$F@“§¥%B@ “trttu'é Y ERfSRE prqi—?ﬂ]

exanpl e, oneaARcISeaddd ﬁ%élbgtchwneat@lﬁ@mblmendormwesthxﬂglcam@mir@rre ntary
overhang and a second restriction endonucl ease to recognize a relatively
conmon si t e, piotaingeaonpriséng %gnaésmunn@smd/ehtra@mmbrmnmm expyessed t he

term nus of ¢ stricti.on sit ter ini h gmentsto
the ol eaved DRFiPEadrateob B bod B0 18 Aafhdlbreailifhe o s 1% dsHBeH!

addi tiongl r gitdinEin dRel6piny MespnostaBeidifc Weetin fraks!sfecigdst tireer. Sl!nt es
for such restriction enzynes. In this way, a variety of sizes can be

. obt ai ned. 20amthgresample; KshElyinemreleEs cRRPERINgSHvR) sgueness aidifences wit h

si gnal seque e e insert
can be exci sg §rbegﬂ%r}tmpet eéhlﬁc ﬁ%%&leéﬁﬁrégfghvgﬁi@fp%&teﬁg flt-cl');ge enpl oyed
for inserti oamﬁralst\tm:eopeseszﬂnﬁals ret¢. hatloMSSorthe iddné ficatson dfi kmgpfcrtagsrent can be
isolated. This fr nt can. .al sq be S& uenced, either directly fromthe
Constr uct | pl HSRMEIdR ThyneRliRES B s PGS ConiBypbeR i T7ing iEss ihods
construct/plasmd so that the initiation codon and signal sequence is
determ ned. Additionally, the protein product nay be sequenced to determ ne
the site at which processing occurred. The nucleic acid sequence can al so

be used as a probe to determine the wild-type gene which enploys the
parti cuI ar 5| gnal sequence. Thus the 30 DNA ‘sequence correspondl ng to the

o T o 1 o o, NN~




H. Nucleic Acid Detection A variety of nucleic acid detection and/or
anplification techniques are suitable for use with the probes and priners
that conprise the nucleic acid sequences provided by the present invention
in nethods for detecting the presencd8of cancer markers or 15 ot her

pr ot ei ns cosntpr.i sing a signal - and/or a transnmenbrane- sequence in a

bi ol ogi cal Jemdeetifyingdesy psoising imdisease pathvaxs. PRYEAICRIEnA M net hods for
the identifi %iiﬂons of cancer cells in biological sanples by detecting

nucl ei ¢ aci d$ \8‘3 ‘correspond to cancer cell nmarkers and are not present in
normal cells. The biol ogi cal sanple can be 20 any tissue or fluid in which
the cancer cells m ght have secreted or transnmenbrane cancer marker protein
. conprising a sigryl - sEGRTHEBNCHA| t er nati vel y, the biol ogical sanple can be
any tissye or fl "&dachérq%a%'eg&né Bk Sﬁﬂﬁferadﬁi lch SseTbolarh AV Re WRERAT @SH4Ed tO
and thus one can detéct a cancer narker protein that conprises a

~t ransmenbr anecand sl betind heegdissise. CaFerfiestiugespojdcoting ospmrsananghree

aspirates and biopsies .al so may be ed. Further .suitahle. exanples are bone
mar r ow aspi PBIREY 5o ¥tk dFr\?i‘PR)W Froﬁg‘r é’ét OHEER 'Y iﬁé’gﬁ”égf‘)j‘efﬁ% AEEH e
aspirates ange %&mcﬁkisnhbhﬁeﬁémoﬁaf%er_ oAb R X PRP A gReridie Chhdet dS,

i ncl udi ng sanpl es ere the body fluid is peripheral blood, serum |ynph
fluid, sem rBuciety edtianases thatiin@00 Babwit 4 92200 neme asse ofiywdsivabreTsi€angee| ei c

i ds, d | or_d ti > f | t ai ned
"o the B or dSfaeks HEORwGe 8ifknist REObEVorEh il YRl SRR el ok o
al ., 1989). ffoddtifslifinfendfmid GnBYmRRd IS500Fhses Wik be didghasddi sbaigatern 'nwhol e

cell RNA. 30 Northern Blotting, In certain enbodinents, RNA detection is
by Nort her n 26100t it iswgtimiated thatihere iwill baabei 4Ai60R dgaths Femeregst eser nHbe

t echni invol ved i t h i f skill
i the art Ak Cool o ARG oo o8 480 St Inel PBagedab BRG] ¢
(e.g., SanbrRendeadihg caukd88anchr datiein womdi\ex¢cedakody dydangangel

el ectrophoresis. The gel is then, contacted with F menbr ane,. such as
nitroceldul ose, pdrier challgggesgmainsto bgroversamg fer Al cangets and Hils MBkestbval ent
bi ndi ng. Sub I It Sl 1 l,ahel ed

or obe that i Soeang dreafctibEBTEER fochulap PRSI el | dboer AR Gt
Det ecti on i sidewytif@ppsisinrmarkérstthe areexprassa Byocells dasing cdroinoganesierm tti ng
detection devices ar lg colorinetric assays. e exang‘lia Olf t he fﬂqr:a goi ng
i s descri beddenfifigatton phpeyal brgast agnecy groteins ag well as,ather walegylap players

herein, whicfy.di BnagY AT EihBAd It hBR 1P PIFRSREr and

el ectr ophor e%??@ﬁcfg??z}hs esr 0 p;ill{]écl-lései c acids. Tlhe %ppal‘}glt us per'rrf 2tms

el ect r opdor esirSeraletbcthdw ptatorglsrindhimptoved treatment. n@ariceumatkesnare prateias et and

is ideally 15 suit 1o, carrying out t hods according to the present

i nventi on. %95?%%5% %Q%F?l[)%'ﬁggrqgéﬂ?g%‘?mpﬂseoﬁl See%%%ﬁshent s, RNA
detection can be perforned using a reverse transcriptase PCR anplification
procedure. Methods of reverse transcribing RNA into cDNA using the enzyne
reverse transcri pBase B#téMolebelissthown and described in Sambrook et al.,

1989. Alternative for rse. 20 g i nost abl e
DNA pol yror age. T p S BRHERGFRERLL bHAR g REP R By 08F

enmbodi mept , fReri crgatigls. dihfoetuhateBs madémnitt hisszehoratddGiRgatine dohsamenaes of | n
PCR, pairs of prinmers that selectively hybridi to.nucleic 25 acjds

cor r espondi ngt teraggrRhssity pEgre has bagp I@é’(’%m%ﬂcewﬁé‘g"d‘dﬁ ARFEFaSE Jhihe PrOREnthat

perm t sel echt g {%ﬁh@b&ﬁﬁ %ﬂ@rﬁ: HOFaf R POPIdUTE in ARferies 86 BRfopt Bre
enconpasses any nucleic acid that 1s” capable of primng the Synthesis of a
nascent nucl edmsiderddcbvierweighte Mdtattlg-abegignidedstto georeassd suifyyil esiitlis/asspaiatadr s
are ol igonuc

| eotides fromten to twenty-five has i s, i.n length, but
.1 onger sequeW&‘géh‘b‘ger’(e é’"’é’ﬁbﬁ"g‘%‘a’f é'ﬁ‘i‘ﬁsﬁ%@s%&e}y type 1 diabetes mefithis,
30  coronary artery disease, hypertension, sleep apnea, arthritis, and even some cancers.
In the US alone, estimates indicate that approximately 300,000 people die annually
from obesity at a financial cost of more than 100 billion dollars. Globally, over a

billion people suffer negative health consequences from excess weight, which is

replacing malnutrition and infectious discases as the most significant cause of illness



30 be provided in doubl e-stranded or single-stranded form although the
single-stranded formis preferred. The priners are used in any one of a
nunber of tenpl ate-dependent processes to anplify the marker sequences
present in a given tenplate sanple. ®e of the best known anplification

met hods is the polynerase chain reaction (referred to as PCR) . 31 which is
descri bed i rtheaghout thewosid, Therefore, idestifvingswlerglss that ggsalten sheaabifity w00, 159,
each incorpor at herein b ar , and in Innis et al. (1990,

i ncor por at ecft?{gﬁ"gi}ﬁsw il écriéaﬁ%glfﬁnﬁg PCR, two primer sequences are

prepar ed whi ch argiseeapllgtenidipocytechaS beagihonght@f app pasiveeoadniplenent ar y
strands of the cancer narker sequence. The priners wll hybri dlirdée to forma
- nucl ei ¢ aci defeqtingrthcynpuef fat copmed hyan qrganign. HoWGuHcECrY CKI%6e%nt in a
sanple. An e [ raRRos aLRrAaARdnd @ reaction
m xture ﬁl on%%%%?tﬁﬂgs W%gp&#ﬁﬁ%@ﬁr (tila}.'dg. , T(gg&%gﬁg/rrergsg, tlrllat facilitates
"t enpl at e- depients drelivelvedaa fad nsyattohiemi For &xuniifle tshgmatsard eeceisvedjothee: pri ner
conpl ex has been forned, the polynmerase will cause.the prinpers to b

ext ended al AHEPAHE (%Fﬁ@rtoéé%}ﬁaéﬁgéaﬁf"édm f?é“ragh%%ﬂiﬁ’%’dﬁp%%@ﬁ St tlst’é?‘gl ng and
| ower i ng t he, L.AuRG! # Yiher Hrisldend lﬁi‘&ttb Ottt cBumbiBforbifrRAMRH ePa, MEr s Wil |
di ssociate fromthe marker to formreaction products, excess prinmers wll

bi nd to the ra98keReantlytapothiteadipogyté-sacrgiedbiormane agsistih evag dessaibed which

repeated, These nultiple 1 nds o | i, f.i cati o referr 0 _as

"cscl esf(,) ar‘@asclaal‘éﬁtgggcﬂgﬁﬁ?'f‘*8§tw§ﬁlf‘f’{’%‘°’?tg%f‘dgf?§§tﬁf' g‘?r e&ﬁ‘ﬁ’?ﬁ?@ﬁ%‘l‘o‘%n pr oduct
i's produced. reljgiit funtfiéh AbVdd 0185d SRicHeQdd Gsulif rébpitart atmidewigiedieal n
applications, the detection may be performed by visual neans.

Al t er nat i vel pducedebdsitydStappan ef/., 2AVD} ddereferer ibseemsdikely thplcdisqoyering t he
product via chen | um.nescenc ele 1 i 036:]
scintigr aphya(@fnqnﬁg% ?)%C et-%efel';%dgﬁq%rrazli%@%ﬂ; §}r‘fgﬁdl}%rﬁlgd§§enp t{tggfé{ﬁg‘pbeés\?%fn via a
syst em usi ngpeRbRCAffecedlby@besitednirliaberasul se signal s (Affymax technol ogy). A
reverse transcri ptase P(%R anplification procedure may be performed in order
to quant®fy the anount of nRNA anplified. Methods of reverse transcribing
25 RNA into cDNA are scribed in Sanbrook et al., 1989.

Al ternative nethods f\(l)\?j:ért%#\ée%?\é% @P%ﬁfs&grl ption utilize thernostabl e DNA

pol ynmer ases. ThesEhdiavaaiis Asoprdeides plbadidi vectdB thay w6 bien ddasigndd Decenber 21,

1 990. O her Anplification Techni ques. .Anot her rretﬂgd for a%Iifi cation is

the 30 |i gasWentfyiDNASSaYanGes COMRINING SIgNas sqqyeRass. A nesq VeHam ! P KrEnng
Appl i cation ' P RS signdl] de eY\0
conpl enment aré);p%rngﬁ% %g%r fsrh%?g{t%ge%g}?gd, and&i fﬁy?‘ﬁ?&?esengleénof _t@E%em?t ar get
sequenc@) eathe PNA fragrhéntdaredisvall yoppdsitified frogpertse ngam;ctcms 1oéthggnitiphe

target such that the ut. Ln the presgnce.of a |igase, the two probe
pairs will I‘i‘rﬁlgh‘fré“"t%?%bn&' léqutﬁaepﬂfﬁ?W OEG‘“ té%%?eﬁflﬂ%’ “cycling, as in PCR,
32 bound ligated units dissociate fromthe .target and then serve as "target

sequences” for ligation of excess probe pairs. U S Patent 4,883, 750,
i ncor por at ed her eOwigity of Replication, Theyeetpise the ingeniion haveny Igst pae oDt or

pcT Patent _Agprlearen el LR RBAH 0GR RGN Bl R ER R ptee 1"

anot her 28nml bfigifabf eplicationaties (fteh ecrped Serit), whichns a specificmucldicadiet hod, a

replicative sequence of RNA which has a region conplenentary to . that of a

target is aderadencs ahwhighdeeliagjon hse‘nﬁpéféien%lg“%“v&w NP Y deplicatig

pol yner ase w )5}%5513 ' ' Wb gh gf det ect ed.

10 An isot h&é&bfﬁ‘%ﬁp | ?gxé??%:hﬁ%gtbc?;géﬁ@%?@ Flcswa?%sts g?%:btl% lgﬁggﬁdonucl eases

and |igases splicatiomdntlode di exampldy thea®@El f pSGltGiland M 13 enigjes ofmepligatibes t hat

contain nucleotide 5-[-thio]-triphosphates in one strand of a restriction

site also may be useful in the anplification of nucleic acids in the

present spnvent i onpraneeraNAAPRINJtEas h eontfR sEQentSthaeis arédedobynitidiker et

al. (1992, incorporated herein by reference). 15 Strand D spl acenent

- Anpl i fi cati oacid SBpjenéesatarivethinitiationsod rai¢ of @anspripiiprode comralieds Hanay
anplification of. nuclei¢c acids which | Lv ul Lipl rand

di spl acenent c%ﬂﬂnﬁﬂ?tﬁeeg?rg?mls (.”é}",h'c?ﬁ rgﬁqutgg'nérﬁée?% ind Q‘Q\agglu?néélr}g% %9’%&)’5@

cal | ed Repai hs RN poliiaaebé and dtR&RYanstriptiohegosnmodaitiatghsspeeifl  pr obes

t hroughout a region targeted for anplification, foll OWEF by. a réepai r

reaction in (@NSEHPHeN 9f 3 pirleye agid sequspgee. The phrases “operatively positioned,



20 bases are present. The other two bases can be added as biotinyl ated
derivatives for easy detection. A simlar approach is used in SDA Target
speci fic sequences can al so be detected using a cyclic probe reaction
(CPR). In CPR, a probe having 3 and $0sequences of non-specific DNA and a
m ddl e sequence of specific RNA is hybridized to DNA which is present in a
sanpl e. Uporioperatiyaly likeds? funder eandroh.e ad | ‘wiler Ganscaptiens! ¢pntrel Ragakthat 2 ong
the products of the .probe jdentifli S di Sk i I : j are

rel eased af tpé?mafeééss' iaocﬁrrecl%gnc()dﬂnéﬁg%@%tng{r?g}logtB feigllﬁtét?%rﬁlﬁ]ggﬁg%é%o\g@g%l er
cycling prohgiddduédie 16 eaftiol @andceiptieme aiitationGndérr enpiebsiér efthatoequastbods, as
described in British Patent Application No. GB 2,202,328, and i PCT Patent
- Application No. Pt eswey efithe s1ventrih opionatly bas oReeranowsdy ptery erence,
may be used | ' 13h of SERAeMTnct WhilR hA R BRh

appli catj? On,ﬂr&ﬁggfﬁtggﬂ&g?c?%ni@?wgﬁgpﬁegﬁ ?’r? aggCF%'e I g, telrrpl ate and enzyne
“dependent  syepidresd Srond theirpwildyeips prayotbe Tiod] felaticelyysniadldeNArfcagments mayx apt ur e
noiety (e.g., biotin) and/ or a detector noiet e.g., enzyne). In the

| atter appl i‘IPaSPTeGH?Aq%‘Hi @%B@é%"%f"?l‘ms?ﬂ”%%§ Stregteg'_dded to a sanple. In
the presence 33, giorB{»\Qr QAEATly ORMHEACLseqhdiR e AER BehBbRIS fRBfiohIh&ithaved
catalytically. After cleavage, "the target sequence is rel eased intact to be
bound by excstsdopRNBesyntlesiavAhebest kndven exdrapledf prolsshesTHRA boxt he presence

of the rget ,sequence. O her nucl ei cid anplif.dcatio rocedures include
transcrﬁ ti d%d‘fﬂ'dg PEOTLOLRY f?q?'?‘ ff?ﬁ‘l‘@?@‘?éﬁ’@u%ﬂ@f }rap%&pﬁaﬁﬂgxlﬁﬁt&%i c acid
sequence ba?g%i@dml iHebCat 1RadNBRALgiBAS 0338 bpipeici ofdhe statd$Q; PCT Pat ent
Application 8810315, each incorporated herein by reference). In NASBA,

t he nucl ei ¢ althodgh a anmber gfipepraptets Haye bagmshiofinda compinfyneiogakriements
phenol / chl or of or m ext r.act i on,. heat turation o Liw[ ,
Freatment w S PEee) o Costt i S Ll (o iealee ThEPINARROE: 1,

and RNA or gymRipslbhbieMoabbesiiiehes 51 aftdfeRe @insBfhionTihRReoabId bf theat i on
techni ques involve annealing a primer which has target specific sequences.
Fol | owi b potransediptraial wadinPianrRNdownsirdads' of (iee. 4}’ @ésthe ghesien prampetse Frewhi | e

doubl e strangded DNA nol ecul es are heat. denat.yr aibn. In either.case the
singl e st rang@ﬂtrm i?rgmﬁﬁ'ﬂét'mﬁﬁif? t%%lpéwﬁ@% ﬂvﬁ%ﬁggﬂdworggtaf, PHRSEY €econd
target specifendefRNAfOl I owed by pol ynerization. The doubl e-stranded DNA

nmol ecul es are then nultiply transcribed by a polynerase such as T7 or SP6.
In an isothermal Thespacingdaordenpromoter elninents frequenslyds Bexibleaspsthal bed i nto

doubl e stranded and.transcrjbed gnce agai.nst wth a er such as
7 or e, - Themog adtig i pERT LR SRR SRR ARl B BRI BRe S O o
target 20 spafotfidrC DeBEMRRCESthe Pavifdtetlit @pears Biik aRdduA2icdiEntsARAlfintgiohon No.
329, 822 (incorporated herein by reference) disclose a nucleic acid

anpl i fi cat i osithsr eeepsEativalysirindrgerdeatly sapqtiyanmneaitionn @ RIOAYIE R Unded RNA
("SSRNA"), Sﬁq?ﬁlﬁ‘?%@enﬁjsegwpén?ﬁrﬁiﬁf’?WfﬁdanD%lﬁh#ﬂng@h Whie o TRYs-R8ingsed in

accordance w e present- I nvention. Rﬁg Is afirst ténplate for
a first primegubtdrgesjicheonieleed inthe ransoriptiomsd actedtiby of eweclsie acidanscri pt ase
( RNA- dependent DNA pol ynerase). The RNA is then renoved fromthe resulting
DNA: RNA dupl &4dueRcet he action of ribonuclease H (RNase H, an RNase specific

for RNAogn dupl ex -rgll?lo?e-i‘m rbe&ﬁﬁénﬁl’ure{ﬂ?@ssocﬂ?@d Wi YnheRlc e PGuéedassecond
tenplate for a second priner, Ich also 1 ncludes the 30 sequences of an
RNA pol yner asay peobuiired biyasaagilg the §thdnycoldingRdqupmky lneatad @pstécam of the

coding segment and/or exon. Such a promoter can be referred to as “endogenous.”

Similarly, an enhancer may be one naturally associated with a nucleic acid sequence,

located either downstream or upstream of that sequence. Alternatively, certain

30  advantages will be gained by positioning the coding nucleic acid segment under the
control of a recombinant or heterologous promoter, which refers to a promoter that is

not normally associated with a nucleic acid sequence in its natural environment. A

recombinant or heterologous enhancer refers also to an enhancer not normally



to its honology to the tenplate. This priner is then extended by DNA

pol ynerase (exenplified by the large "Klenow' fragnent of E. coli DNA
polynmerase 1), resulting in a doubl e-stranded DNA ("dsDNA") nol ecul e,

havi ng a sequence identical to that @ the original RNA between the priners
and having additionally, at one end, a pronoter sequence. This

3.1

pronot er  secpseaseased with paugleiccreifl saayencs iib e PAvEN enRIQANSHE- PRNILAMPETS K o
many RNA copi f . cOni < cle
Teading t o WGl Y inghide ploHREs R ERBTLINGR gies Mool €, i
anpl i fi cat i ogmhamserdieolded drans miyyeokadybiyc oW dukerybtiadeli,tandprahotersoynes at each
cycle. Because of the cyclical nature of this process, the startin
- sequence carfIBaNGERTRU NN OCRUITIRG, {6y ﬁ?'&?‘"@]gt‘{ingreﬁ\ﬁ{e@Fmﬁiﬂ;&f#@fqnlger et
al ., PCT; Pat [ | 0 it BGEH: i 2ds6iof. byr r ef erence)
di scl ose5 a ntﬁiém}scgﬁ@@g%ﬁ%h\é@%ﬂ%gcggﬂf g’rr‘gllaiﬂ?i cati orﬁnﬁé)%%et?rlgdga;eld on rt he
“hybri di zat i ogxanipleg ppmootertseéhat prd mest commpoahc ased on secombgyent BNAgtanswugtronded DNA

10 ("ssDNA") followed by transcription,of many RNA copjes of the sequence.
Thi's scheme ingludeihedytaetagmass (Rentcilfingseh Mfinss ad rypiophest UR) BERRYE TGN he.
resul t ant ' - Sk ibs ' AQgs include
“race" andR'I'\izg]\nalt((ajgl gi:aggéb%g%m?ﬁpglﬁ%%ﬁ?&S%Bg&(sl;ce%qﬁaﬁrrghgf& %alémi 6@389, each herein
i ncor por at edsynghetieflby; esymeices MutyHwdsodiscd asieg rasonibingat ¢loningfandiapngaeicnor e)

ol i gonucl eotides in.the presence .of nucleig.acid haying the sequence of the
resgl ti hg " g ?’PB@W&?&'PEE%%B%"O%Y’t‘H‘éP@B§l"g‘?gl i F\ACHE® ‘ﬁagﬂh‘-‘ﬁF F%}ﬁﬂ?@ﬂ%&i de,
al so may be di§ﬁ€lsei(lmef’éﬁ?(sﬁm.$.flia?éﬁt B, 68372021 anld 60 2R e Bichi indbepdrared (Wi et

al ., 1989, incorporated herein by reference). 20 Separation Mt hods.
Fol | owi ng aniureihibyatfeoomece).t may be desirable to separate the anplification

product fromthe tenplate apd the excess imer f h Uh

det er i ni ng whet hg?t%@cﬁfvf‘g%ﬁﬁrﬁpfﬁ?“ggq f%ﬁfoﬁélg%@g{ﬂ: %%(g?lpﬁnr}?ggcﬁgthg%bodi nent ,
anpl i fi cati ogFfdei0lyGhiRct8 it S@PALdh U tHDNAESREnt iAgR Gganelie] adllagpgje or

pol yacryl am de gel "el ectrophoresis using standard net hods (Sanbrook et al.,
1989). 25 Al tissneargans byorsahiswreiosyy fapennressioan dihgereefl sl inghe arsf oyed t o

ef fect separatiaon. Jhere are i t f'if%li]% I y be used
in the preseWPlelcﬂvérq'to?O(%:geg%@g?p ?\grtl&q%g(rah’f%og%’i %%glexc aangg&gwggnol ecul ar
si eve, and nediybig@essdbi progin epiessipueGed, dor exampir $dmbrodked ald198§, col um,
paper, thin-layer and gas chromatography (Freifelder, 1982). I.n_.zet ﬂnot her
al t er nat i ve, incamerasef kaain bygelsragelk (e peomptesenylgysdmay be sl Ve £5lne
capt ured wit d | o} ' i Rfdns Y& Hi¥ect high level

| dentificati r?t?%t g gﬂ%%%?%#%&?i“@%ﬁﬁ%ﬁ@sha%ﬁe vi sual ?Czel i?\veor der
to confi20m asypressionafiteninabduded DNAlsegmeepaneh eeis. adOwsagopps oathe largeratalez at i on

met hod 3~ involves staini.ng of a gel wth .ethidi umbrom de,and

vi sual i zat i oPFOdGHeHAN QAFFS ".‘gﬁlpf(ﬁ?‘ﬁgf"?%%rl RFP“ﬁ?S' tﬁ'@ PP PEYPFon product s
are integral hyelopRledr MdoBeddi 0- or fluorometrically-label ed nucleotides,
the anplification products can then be exposed to x-ray filmor visualized
under the appr opr Adtisiosallyranyapromgtesisalancer, comftinasigndeas raplor sxarenle. the one

enbodi ment, vyisualization i-S aghi indi. 1 :EOL4 ow nat i of
L 11 cat | ofv Rt doi Pl S Rak TR, MR/ Giighg (R ub D IOuBORY R s

cont act pwi t hid fveveadiptdstibed URBBbRET3 SETIBESREcytdplasniic eRprepsiat sysedal is ansther
conjugated to a chronophore but nmay be radiol abel ed. I n another enbodi nent,

t he probe i spesitjlegabedimedt.a bi nding 10 partner, such as an antibody or
biotin, where the other menber of the binding pair carries a detectable
noiety. J. Antibodies Antibody Generation. The present invention

cont enpl ates the @4eniaf Site. Another optional functional element that can comprise the

vectors of the invention is a cloning site. Cloning sites contain at least one restriction
30  enzyme site, which can be used in conjunction with standard recombinant technology

to digest the vector (see, for example, Carbonelli ez al., 1999, Levenson et al.,, 1998,

and Cocea, 1997, incorporated herein by reference). One example of a cloning site is

a multiple cloning site (MCS). An MCS is a nucleic acid region that contains



15 anti bodi es generated agai nst sone of the peptides/pol ypepti des/proteins
conprising a signal sequence andlor a transnmenbrane domain identified by
the nethods of the invention. It is contenplated that the methods of the
invention will identify several novel22pepti des/ pol ypepti des/ proteins
conprising a signal sequence and/or a transnmenbrane donmai n and.that some of
t hese pept i dREHpPI§IrgHEHANEHZYIE Sites AR of Winchganbe Yﬁegé‘ég@lﬁ%ﬁt‘k‘ﬂl’@h‘ For

exanpl e, se { DR Bld SRS Rk YR BRAHSE/ CIrBbRIINS:
identified %}%?%gqlgcnov@ﬁ?%{rtgégb%lgggtfﬁéthﬁgsg%r%astrreca’n%gr nrgl?kersf that are
found expr esgetdosniLelshson epe/ed098, nadidoged, 1983 nuersorated haregn byjpederenas). f ound

only at greatly reduces |eve]s in. norqal breast tissues, Generation of
-anti bodi es tAM g’{%lS&HW@F%&Ap&M RAYEBHIGASE B%‘?}ly%feéftﬁéf% TGS M F api d
| denti figat ign r%ftﬁﬁ{b% shies, RERaitdR6 BP WHRGD ha ISy, Wrﬂilgbﬂ, drB uRiqde ROMESEéter.assay.

(]
Al ternatively, such antibodies could be used as therapeutic agents, either
“in nodifi ed Tusutheweitdn widl Haogapabldhfibeing hisaygsnmiguel vim the M(r$.i Beri¢leringo t he

various peptides/ polypeptides/proteins ideptifi.ed by the inyention is
anot her contsgﬁ%mﬁi?ga%gwgg&&ﬁé)ﬁBa‘befo‘felr’i]léanigmgﬁ?'inolntp T%B’Hglcl‘eé’ﬂg%srepari ng and
charact eri zigGrRioh RAAMSS WilioVe@hdngl AR Wrefefted NPh@blerBthgs SAR be @athble of

Anti bodi es: A Laboratory Manual, Cold Spring Harbor, Laboratorg/, 1988;
i ncor por at edotiehybridizingrvethethe erethangsmbiairesewith respicsion snaymesithesthan e ussi on

B of 1y[0 o ovgEroraE e iany e Btk B bR HEMCS BRI, |

i Munogeni ¢ wighhe Dvkinafigd dbtafeDwHR fiesadetrBstiibttondres@et i nvention and
collecting antisera fromthat inmmunized animl. A w de range o[ ani mal
speci es can be uskEi Y68 willaispalbarecrqt srere thag sbputdi09 nuelzgiides pspainaohni nal
used for prqdiet Ml §thic Meé%ﬁﬁ‘ gler?erﬁgrzﬂl?%is{ abo%tﬁ@Hﬁ?eot ek, 3ind nffore
hanster, a guinea pig or a goat. 'Because of the relatively [arge bl ood
vol ume of r afshallysat l@ast st 20 nacleotifeef he MCS Wil gleo be frepphHsiop todoms af the

ol yclonal antibqdies. As |s Il known in the t, a given osition na
\F;arz i nl3ts transiaherd Aradin #mﬁqréh%?twwrﬂ&%%%a\gg?er_teﬁe‘i”gf'g}‘%“@gagé%st t he g
host immune c.%Yl'ﬁﬁéarH?all2%v§i&b[@%e%€§9ﬂéﬁ@lﬂo@me§GgEléa{?élgeaatQ?&Itl'iéifao_n%'ite in

to a enp

pol ypepti de 1 nmunoge ear ner. ary and preferred carriers are
keyhol e | i nutht MESrend/sniaval étladflitmndlaommber sfmuschactiduother th88Apra Ot her

proteins such as. oval hym mouse serum al bum n, .rabbit. ser al bum n

bovi ne thyrd@P@‘Blﬁ ?@,-bﬂ}ﬂ@@%@wrpr §irgha’in. it‘BPPBP’OE%WHH‘PSaS%B °E)‘f§88 e
carriers. MeaRSmiOfragRétt dad S presich pRAAEL dfubRy,3he TS ®ill Prodideifowar e wel |
| S known in the art and incl ude %;ut ar al dehyde,

m mal ei 29 dobtbar 3y kminaracitisorseéanaldy fewirdleancabost 20 amineddids mi{ owrise the

bi s- bi azoti zed ,benzi di ne. . CX. I 1 | .ar i L.Z) y al so
be used for anmgirrqé?m n@racéﬂge{rﬁhtg{deu%% gﬁ}r%l\ggge%@éif g}l{sdu (?tgbf},c'{kfgﬁﬁﬁl@g%e gf:t er
(conj ugat i onhe MOSIHut a6 tied dir at edichuRs enobhib frdpmxiytss dsemediindeth¢ MESLgh

| ysi ne residues), gl utaral dehyde,. succi ni(c{ 20 anhydride, SQOCl 2, or

RANEC=NR, wher e FETRAvRNRY. avectelif fippasized a1 frggmepted ping aresyictign ieazymes thai nown

in the art, {Lﬁswitmmﬂgmw%xb@fexagmng Sdelb s 1BRRGAATOGREDARSL | On can be

enhanced by e use of non-specific”stinulators I mune response,

known ags adj ‘thigaticsy’ réfessitp ltieer proeessl o p forméry b spldjdirstan bondsist wekn tvonpickEie

Freund' s adjuvant (a nonﬁ.s}?eci fic sti ngl at or of thﬁa i ne response
acid fragments, which may or may not be contiguous with each other. Techiniques
involving restriction enzymes and ligation reactions are well known to those of skill

in the art of recombinant technology.

30 Marker Gene. The marker gene, which is employed, can be any gene that in
addition to being readily detected requires a functional signal sequence for
appropriate expression. In certain embodiments of the invention, cells containing a
nucleic acid construct of the present invention may be identified in vitro or in vivo by

including a marker in the expression vector. Such markers would confer an



25 containing killed Mycobacterium tubercul osis), inconplete Freund' s

adj uvants and al um num hydr oxi de adj uvant. The anount of i munogen
conposition used in the production of polyclonal antibodies varies upon the
nature of the inmmunogen as well as tRé animal used for imunization. A
variety of routes can be used to adm.nister thfplnnuno ﬁn 30 subcutaneous

i nt r amuscul afdentifisbleshiangedp the ¢ellperarEng casy idsntifiratinay oficg iz gontai *Fﬁéhe
product | on ahopoliye Lo, HbtRdh Sedtibic RAHIPI diiiRE B rcRANRobBgy ihapod of
t he i muni zed" ani mal vari ou poi nt's ? fovvl ng i nmuni zation second,
boost er i nj etiowetior salesmoxma& positige wdentaﬁlrhmamemm& mfwmdotshblpmgemed)ftﬂilft eri ng
i s repeated un

itable titer .js achj.eve deS|red
- 37 i munogeff&t i(erya ﬁ°§’5 o LS Sr?gfﬂ“orl' H’eh‘ elﬁﬁﬁ%??‘é‘ijseg?‘ffm‘? MAET FeLs IRy H%d S he

serum i sl a e&&ﬁﬁ@s se@éa%mz\mﬁa.agrmla p%aﬂvpeenyae&le LR RES
nmonocl onal nt| Ies (mAbs). For production rabbit polycl onal
santi bodi es, resmammmkercan be bl ed through an ear vei n or alternatively by

cardi ac puncture. t 0. ,coa te and t hen

ed
centrifuged to sepip §¥ @‘reggaHW%St@gW&f‘FLeC??'b &?ﬁ&?‘gs& OMWI ood clots.

The ser um mMgyerifick$sifofapanksforthatits VioF b%’ﬁpl@&ﬂ'ahﬁ&bh@ﬁ*éxs@inc@'g%& ki desired
antibody fraction may be purifi ed by wel | - known net hods, such as affi ni ty

chr omat ogr amyeaﬁbmrﬁ@néﬁﬁ@ﬁtﬁé?ﬂcam ﬁmgwhmkaaarpwm WHWGWQU{W)&“BOI id matrix

R e S

to hormgenouﬁhdmmhgks Qnmnaifuglreﬁmml gehed, harbicide ehisane: gmae,bir €oxi

specifically bhinding to a peptides/pol ypeptides/proteins. i s under st ood
that a gi verreestelcmsﬂm@gy E%Piﬁﬁ‘éﬁ‘ﬁ iageleriablsraarkergdy aﬁ@%ﬂ mn@aeﬁer%mr e
antigenic de rected
agai gst one %ﬁfe%ﬁgpéﬁeﬁoé@% tﬁzgta lg‘?%‘l!&ﬁ?ﬁ?ém&%@ﬁfg{g rgﬁg ogﬁ)ggéd(&rrﬁbs) may

be readi |y phepaplesietthtionigfcondiions, ox\lﬁrltyﬂesoﬁmatl&achmbmdmg,scmndrblas t hose
exenplified in U S Pafﬂ;ﬁt 4,196, 265, |ncorﬁorat ed herein bty reference.

Typi cal b5, tTAIKers SBHHSA MUQIRRFEILRSRICITHBRTR (HHCR 35 TECLINEIReRI BIRICHAI with a
sel ect ed 'W%&mmr%gg rStefh, o gﬂxefm{]'rés'c Péteinabi 4 Ald! oRisEdii ed

anti gen protein,” polypepti peptl n|2|ng conposition is
adni ni st er ecprotein, wtmndaaswisffhmrnm@nc enadydisyateale enmenmddtydpmtdmtm@ycel I S.

The nethods for ner atin ene al | i.n al on S

t hose for prséf?ﬁfl N WW&I%B s lﬁgf Pb ‘3?@ laCtﬂg‘(%sr‘Ft §1a¥§8ﬁ‘pl§§e(ﬁ:@ee rats
are preferreflsAneanteRBlable MAYEVEhe tH GlIOW SR kcle@lIN dn medig@Bficie@ah, nonkey
cells also is possible. The use of rats may provide certain advantages

( Godi ng20 198Brtamutimts IEyamples ofsuefemarkers include a DHFR gene and HAT gene.

The marker may be a scorable marker gene, a measurable marker gene, or a
selectable marker. One of skill in the art would also know how to employ
immunologic markers, possibly in conjunction with FACS analysis. The marker used
is not believed to be important, so long as it is capable of being expressed

25 simultaneously with the nucleic acid encoding a gene product. Further examples of
selectable, screenable and scorable markers are well known to one of skill in the art.

For detection, the marker gene product generally confers resistance to an
antibiotic, or requires a specific metabolite for the host cell to grow, or other means
which allows for rapid screening of secretion of the expression product. In context of

30 the vectors of the present invention, an ampicillin resistance gene, a penicillin-
resistance gene, a cephalosporin-resistance gene, an oxacephem-resistance gene, a

carbapenem-resistance gene, or a monobactam-resistance gene may be used.



preferred, with the BALB/c nouse being nost preferred as this is nost
routinely used and generally gives a higher percentage of stable fusions.
The animals are injected with antigen, generally as descri bed above. The 30
antigen may be coupled to earner nol 8¢ul es such as keyhol e |i npet

henocyanin if necessary._ The antigen ul d typijcall mxed with ..

adj uvant, such aPeEAYhJICAEYHS %&Q‘eoﬁ\agleﬁ‘c‘& t@f‘e"%ﬁ%‘j"?fgﬁﬁ?".tor&%?f"éqd 15
injections w . t T"Dﬁé@k q : oK1 Ry week

i ntervals. VXI%%“&Q?’F%%%&R’? e@%\lnszéltl on,sq;:?rrlsg]?% l@?ﬁéﬁwﬁﬁ%%%g% enti al

f or produci ngnsnictddagigsthe plasmid pCRIFFORO (Invptogey;t $em Didgo,dld)s A sixiye

sel ected for .use in the mAb geperating_pratqcol. These cells

- obt ai ned f r SWRRUGROLIEE d§‘ﬁP%‘é%§H%FXtFW%5h 'eﬁ@d’gi}.le W'@gﬁnfﬁsﬁt@cg%aﬁ)ph node

cells arg prﬁs?’eﬁéqtedt ?ﬁicﬁQb%{poh%@%QrﬁiHGHﬂghﬁ &t the FrindlerHifidl ;i8t Bgin
uci

ant i body-pro ng cell's that are in the dividing plasmabl ast stage. Often,

“a panel of anihesitating etthanine brsbepmprisa thezesdive signakssqugrice dhnt targethitheani mal

wi th the highest antibo iter wl e remved.and.th n.| hocyt es
obt & ned by aR, EMeAac: b8 Gt yaF B By BF n3Rekd 8 DRRE IR OCY
froman i MMyKERLsifOWSE 1606 ifliphie 3P HiOB9-BRMealeletionx 10' to 2 x 10R

| ynphocytes. 10 The anti body-producing B | ynphocytes fromthe immunized
ani mal are then flngewndimitingekpmplss Exeliiinatien Gansigraledginegienyatjwsefal |y one

of the me s i£s e ani ml t [: j : eel i nes
sui ted f@r LPsegﬁcgrf rﬁlﬂ?ﬁ%gﬁ%n EBPSO un&ﬁ ?‘S’ ﬁ%ﬁ#ﬁ%&éﬁg? géMgllrs g@#‘g%lel;es are
non- ant i bodymgmedetcidedifymairnkiogied ctslsoThebeC ABEPtasmidut othier ynerobial

deficiencies that render then incapabl e of i%réowi ng 1 S.in certain selective
medi a whi ch Regspdor phage ryrsaish contapin Py be Mmadifisd ite eentpinsfoy example, promoters
(hybri domas),,.: Of : ; inds are
known to tho\glgég%fargﬁélaﬁ%hib% tﬁﬁ@ﬁél%ﬁl((ggydﬁ %rg?@rp%.%ég%f) gg’?“?ggﬁél?ﬁ%gr?gbel I, pp.
7S-83, 1984; eacHhniaddivioppplaige dedtersebntabyng epbcmrans)confFol sequentps that sveer e t he
i mmuni zed animal s a Zgaerﬁouse, one nmay use P33X63/’§6q8, .X63-A§r8..653, NS 1/
1.Ag 4 10 spmpaiblemith fhe hopigpicrporgapgsm gan Resesed 35 Wramstosppng Vectlarsgn 59 94/ sxxo
Bul ; for rat 0. X3:-tA0phagd 13mbA RO BRFMaNG,4PRA0; and
o266, G 1 BReRaTt 3 HERRY Fdk S ’uc7‘z’9-.g§ e cer i er s

connect i on witilizethimmmakiog lalre¢anghinarg phageeveptoe ivbioharanhgruisedtontyanstoms host | i s

the NS-1 nmyel oma cell line I 2 d P3-NS-1-Ag4-1), which is readily
avai | abl e f rghstHe Rﬁ’&rsewﬁ%%oc%@@ﬁt ant-cel |l Repository by requesting
cell line repositgidertl KB&IceBYBST kamPROENES /i, ¥BHBHsiAY ehedekprassibh veetds atdat
may be used is the 8-azaguani ne-resistant nouse nurine nyel oma, SP2/0

non- pr o2@cergrewnlin piyief a Membercd spigablegapdipator axprler i Bs The expression of the
ant i body- pr Oduc?r'n@ﬂax?tpplrgt%n\ i%rcthiMCte%qﬁ%f’Qe ng %e%l, Woﬁlﬁ%%ﬁeﬁéhh Sbyusual ly
t C th myel’'oma cells’In

conprise m xrieﬁg somat’i c cell's W
those of skill in the art, by contacting a host cell with an agent specific for certain

promoters, e.g., by adding IPTG to the media or by switching incubation to a higher
temperature. After culturing the bacteria for a further period, generally of between 2
25 and 24 h, the cells are collected by centrifugation and washed to remove residual

media.

D. Signal Peptides/Sequences
Signal peptides, also known as signal sequences or leader sequences, comprise
30 a short amino-terminal sequence that is present in the initial version of newly
translated secreted proteins or transmembrane proteins. This sequence targets these
proteins to specialized cellular secretory pathways by initially targeting these proteins
to cellular compartments tﬁat process such proteins including the endoplasmic

reticulum.



a 2:1 proportion, though the proportion may vary from about 20:1 to about
1:1, respectively, in the presence of an agent or agents (chem cal or

el ectrical) that pronote the fusion of cell nenbranes. Fusion nethods using
Sendai virus have been 3~) describdd by Kohler and M| stei n ( 1975;

1976), and those using et hyl en I (PEG suc % v/v) PEG by
Gefter et al. (19Pe )Slg“?ﬁ%cpﬁ‘%obﬂ ég‘i‘énﬁ%ﬁqr?msﬁﬂﬁ%"é@ t¥ds al so
i s appropri I §fhnted y produce
vi abl e hybr |% afeﬁ% Hﬂ%r}ﬂ? ?@atdﬁgﬁégtbjc hydéb’%io?ﬁbl%ﬂngfo? ghlthx OuigéwHowever

this does ngtededing tie pydvbplobic sgudrive thﬂramieaftehwmedr mpby bases amigo acid(s),

differentiated f h t d cell ticularly the infused
yel oma. cel 1594 hite capR - RBR AR 1 QCQhe 5 RoR pendn DR aeRaLT haarhar by

cul turing '@nﬁllseﬁ&ﬁigtea%mmﬁdémseﬁﬁﬁtea@yea%ﬁ @uﬂ'&%ﬁig%hﬁmgﬁsﬂzﬂf@h oM 19ne t hat

cont ai ns an agent bl ocks the de novo synthesis nucl eotides in the
"tissue cul t uhesiteedfickeavageepd sigyal pepadnade. pA&h@ugtedI%tg'émpéthlC@Ommph@m erin,
nmet hot r exat azas terin and nethatr C novo
Synt hes: s omaBBamF e By Ry e B AR BT B TRl o O S8R "oty
purine synt Sféﬁh&: o MASHYEK RN KR BcBddi proRinsik ML 1ewellof dégenefueyl in Adyeorigadi a i s

suppl enent e th hypoxant hine and thym dine as a source of nucleotides

(hypoxant hi ﬁbesamqmtsemﬂlfﬁstdﬁﬁﬁﬂﬂthﬁédﬁmmﬁn%@ﬁ igpdptionyplesesreisder i ne 15 is

R S s SN et

are abl e torgwgmzéQ[)mAklea'cdaﬁ@gggﬁalﬁqﬁlmel oma cells are defective in key

enzynmes of the sal vage pat hvva% poxant hi ne phosphori bosyl .
transferase (HPRBecreisiandmagm ranerbw@ﬁfilmﬁépmmés baveayids applicability iy e 20

e w chin st phlalatlbcdiont ThiiGint phimiRANicall, fihotties MACRCLE 1Y
t he sel ecti womedbn. Foeetdngse dwiyrprdtenf drugsacbrfumemaﬁyexlvomwlaatd)r&eotﬂsudl Thi s
culturing pr OVI de pul at.i on_ of hl\g/ lgéi]?rras i ch

ci.fig.
hybri dohtis &tdh %@wl@&gewﬁp%fﬁws IP%; 675 YOHQ‘EGP%S {émlti@ﬁ“f‘%r med by
25 cul turi ngfa&tﬁ?s o %ﬁlom’ ogfe %@klﬁl&@;ﬂ@ sE’drEﬂdF}’ A3tdins. MHeirQbédpRirs, RUIAEIESre

followed by testing t clonal supernatants (after about two to
t hr ee weeks)mémbrahbprodieiss, atsd hagapotential s thflﬁpeassaydlsmu@amtwdsmmﬂtve

Cy1 ot oxi o t by BrEcldn 6L RE LT PRIBRS, Aol OBTSON, RUGRI) TR ( he 1 ke.

30 The sel ecigldiRyRAtindoeBgn MR ntdien be serially diluted and cloned into

i ndi vidual antibody-producing cell lines, which clones can then be
propagat@d indefinitely to provide mAbs. The cell lines may be exploited
for mAb producti R in éene (l;oonskmct\éxays -4f 1

The nucleic acids used in the present invention may be prepared by

recombinant nucleic acid methods. To express a DNA sequence, such as candidate
DNA fragments and sequences that comprise a signal sequence, transcriptional and

25  translational signals recognized by an appropriate host are necessary. A wide variety
of transcriptional and translational regulatory sequences may be employed, depending
upon the nature of the host. Transcriptional initiation regulatory signals may be
selected that allow for repression or activation, so that expression of the genes can be
modulated. One such controllable modulation technique is the use of regulatory

30  signals that are temperature-sensitive, so that expression can be repressed or initiated
by changing the temperature. Another controllable modulation technique is the use of

regulatory signals that are sensitive to certain chemicals.



A sanpl e of the hybridoma can be injected (often into the peritoneal
cavity) into a histoconpatible aninmal of the type that was used to provide
the somatic and nmyelona cells for the original fusion (e.g., a syngeneic
nouse). Optionally, the animals are poimed with a hydrocarbon, especially
oils such as pristane 5 (tetranethyl pentadecane) prior to injection. The

i nj ected ani mal shien Versrs E@d?@@iﬁ@’r%@nysét@rfneéﬂwfﬁr‘ ed by the
fused cell A £ Ui ¥l r ascites
i d, oan thBepeonpaiesgprtingaincic dRPeibd e n IER oI 2

i ndi vi dual aednkcriede$n son¢ dasas, FONA enadedujaesrageithien translated imb@peoteine mAbs are
10 naturally ecreﬁt#eed I nto t@e &lﬁl ture medi um from which t]heg’héan be
.readily obt RONREPICE. 9F BEPLdSn LR AtIELEASEH dNesFRgAuences FY PS8 HSF means may
be further I%h{g!eeﬂx ht plodd8ion Cantiysise shdlédulds @ rBBzyrR&N tih4ssiah vegtornd
various chromat gl’apthlg met hods such as HPLC or affinity chromatography.
Fragnment s ofcahkentaixsvarfety b ‘convelrsequamcesshwhiehabfieaiomtleis adid sequeneespur i f i ed

mAbs by met hods which incl ude .digestio ith.enzymes' . s . as,pepsin or
e o Tgessdo s Mansugh 367 oS aE cpedbfukie B

Al ternativel gqudidPid 4 paBMLSHAREANPRSAEHIORY0 EHRrdlsefiRAtes thtgalémn can be
synt hesi zed using an automated peptide synthesizer. It also is contenplated

that a nol ecnaeripsioprand dranppi@a oRctasyaNg 6XPISESION YFois PENEPRIE HSHIR pOhal s.
o T SRR Bl STHOSPhARES BN a8E Pkl ieatiy or e pr epared Trom

RNA i so I nmuni ze I e phagem ds
expr essi ng appr opgipitioanichfebsdifespradectidalof ceatloleyulpasithe gnvweatiiginckide s
expressing the antigen and control cells e. nor mal - ver sus-tunor cel | s.

The advant agilasmels phetberysstasnch gsperl. seay _dréﬁﬁltalﬁfBPﬁT@oﬁ?ﬂ“q"éﬁm?hues are
that 25 apprgfg“pgza%sgiohqtéggﬁg[ﬁgyﬁggﬁeﬁs HULARE bRcafRResD S REAE U

screened in a singlé roun new specificiti‘es are generated by H
and L chai n v o@itainingwhe ddsirtd coding andoontias esjubhes aleyrieaconstnicieddisng

e er end, tHENCARDEE PRI DTS Ko TR RES TGP VI S pHEdont
or oduct i on of e o Lt Pha Y Slectly Siowi: 2o Eabotor MRS, S a8t Pifen
Pat ent No. 4C8liGSpsiag Hanbart ahemtoriypEsldiSpciogitiabaniN.Yrmmunogl obi n prepar ati ons
222 j llJJ g gt e SP ét ent '\Eiprgs’s?otr)]\?e%t%?r’s mlﬁﬁ rfn %%Sp%sicgte ven Hn*%?&)éaﬁyh&{n? U Iorcl gl%gent
of replication. Suitable origins of replication include the colE1 origin of replication.
20 The vectors may also optionally include a promoter located 5' to (i.e., upstream of) the
DNA sequence to be expressed, and a transcription termination sequence. The
optional promoter sequence may also be inducible, to allow modulation of expression
(e.g., by the presence or absence of nutrients or other inducers in the growth medium).
One example is the lac operon obtained from bacteriophage lambda, which can be
25 induced by IPTG.
The expression vectors may also include other regulatory sequences for
optimal expression of the desired product. Such sequences include sequences that
provide for stability of the expression product; enhancer sequences, which upregulate
the expression of the DNA sequence; and restriction enzyme recognition sequences,
30  which provide sites for cleavage by restriction endonucleases. All of these materials
are known in the art and are commercially available.
In expression, one will typically include a polyadenylation signal to effect

proper polyadenylation of the transcript. The nature of the polyadenylation signal is

not believed to be crucial to the successful practice of the invention, and any such



~I Humani zed A~itibodies. U S. Patent 5,565,332 describes nethods for the
production of antibodies, or antibody fragnents, which have the sane

bi ndi ng specificity as a parent antibody but which have increased human
characteristics. Human mAbs can be nmade by the hybridoma nmethod. Hunman

nyel oma and nouse s hunman heter or%;/al oma cell lines faor the. pr cLucti on of
human mAbs hsgauenssanayesemplpyed. Radyadspyawpnemayincresse e 5{“’1@8@% €and Br odeur

et al. ( 198 H i nt. ] i be obt ai ned by chain
shuffling, pé%%%ﬂ%g?égﬂﬁ gggt%pﬁ?@gf“é@/aé‘g‘%ﬁgl ogy, in as nuch as such
met hods wi || be uaeduithble expriessigr esamtmdymlennclode triaekee séquencdsewhicballowsS.

Patent No.. 5,56S, 332 is inc¢corpaqrat herei n_by reference. Qther 10 net hods
Fiartormed host Gsflpse

-for maki ng hphsIRtYRH SShsHrRE ymeg hoet BYIKeF IRE P g B-cel | s
wi th EBVcand g : I al .,
(1993 P BRASUPRY B hn R s B S A RS o R le
*are capabl e, mayken gemaaani exthen wendireofly finkatitoitheyDN A geerseqianeesotd bigienpressed,

anti bodies in the abgence of endogenous i noglLobul.in prod i on, For
exarpl e, 1t PETBREAIGEOIS TR SdD reneBeHh oL yeles oEie el Bikete.
anti body heay e dhRarh iR fe8rfySidl fpiciin, hygftiRin fesGinbBAAEtheMtteger m | i ne
mutant mce results in conplefe I nhibition of 'endogenous anti body
production. Transfer of the human germline i mmunogl obulin gene array in

such germline mnmu mce wll r |tk 0 L he pr ction of .h n

ant i bodilgg upon ah‘m)Eﬁa%'ns‘f%-eha‘é“qﬁa;ls?,ﬂ’g5&%&88@%93@&?@??‘? %@lggz;qa\lakobovi ts
et al., 1993}quéfkeRttdnafRmbtailsajiendd Y Babbaled fromhg viig ef Shusgdsay

t echnol ogy (I\/quafferty et al., 1990) can be used to produce anti bodi es and

anti body f r aineiuding fremgenemic PNAgsubeenenig NG FRNadiddiireriqsyhergefrai n gene
R 2 BRI BRI e ASRBEAIAA kP ARSI WP Doy

V domai n gen € C rame’into e or m nor coat
prot ei n genetiafskillediaktaamnCells chting foritlpdeszed sjuelceanayMisisolateigtheand
di spl ayed as functignal antibody fragnents on the surface of the ﬁhage

partici d5 Beeshpsaic ONA fiagaeaied olE SHARRIEQYSIREREY WD Qpeqrigre retictioted DNA
copy of the | the functional properties of
the anti bodyggﬁgc@g%g’@ditﬁgtegﬁggg?‘%ﬁmgl?@gl?ge%ene encodi ng the anti body
exhi biting those poopepiraten oSMONAUMRNAE ipdlagd and nivekss tmosmziptibn idwsed
properties of the B-cell. Phage display can be perforned in a yar.i ety of
formats; for'q ﬁ@ﬂ}esgg\;l?ee%cg@ggragg.hMdégoraqeye,rs @@‘?."“E%%?‘& SYEﬁlﬁf“EQ of
V-gene segnmephi 4R wif HSHh hMhe KMRGEarfianPingYre §dsBEHRION SAmbAdok er GL991 )
isolated a diverse array of anti-oxazolone antibodies froma small random
conbi nat26r i a1989hMNolgcwar Clogaped Iohboratery NMamal, (SecorshEdition, (ild Springii zed
mce. A ~2 ertoire of nes on‘hu,pi mruni zed human donors can be
constructed g{?(ﬁ?o&ﬁ.tag%rggqr&&}{g%inagyfgf)gre array of antigens (including self
anti gens) can be iGeabmicON@SHethdndd hm?fb@héxﬁmeHQytdbﬁaiﬁiﬁglailhétla@ndmsd:ri bed by
Mar ks et al. _5)1991),_ or Giffith et al., ( 1993 ). 5 In a patural i ne
response, anfibrspyviyjethiss codlectinn oftleN M fragmegtscobidingd by digestipgchrompsgma
hypernmutatio 0 i : i i inity,
ad B cel 1 s dt BBTRE R AV GiERP R bEh FREER chlcrucRa FF albilgRiciBise

pref er erpsi al loy nfagRbérceé PN A fdgdedts foandheaed dhdutdsogabDNgequent anti gen

chal l enge. This natural prqcess can be_m nm.cked by _enpl O%IiFn% t‘?e.Lechni gue
known as "chain 180 3RERFAIMIHBE cxamRlfdhe PNA f’f‘g@%?yhlth?r? BIO¥E K&, the
af finity of "yeldifehi |AMRUATY loRBELER:, BPREIAES, YuPRRaBolIsaPN 6an De

i nproved by sequéntially replacing the heavy and 1 ght chain V region genes
wi th repert oiabest 50f abvat 10 |abyut@OO atroun 500 abowtrit @0 alape 21000 aboyt HP0Q/ domai n

genes obt ai ned fr.om uni i.zed,do Thi ni,qu Q

- production o@g%WtS’(ga&dF%@‘ﬂﬁr?_ég’rﬁb%tgﬁiﬁqor 3‘6‘?@&@@%\71 afb%ug?%%nq ?(’)Zusttspg)op he nM
15 rangeyn A shbat198)00004boiBEs01eD0Y 86kt 580,060 RibBEET 5A00bRAPBOIERENN,000 €S has
been descri bed by Waterhouse et al. ( 1993), and the i1solation_of a high

.affinity hunamclgptiddsdeiiength; asweY as eansiryess pl Bigplgesipe Ao _d ghiding report ed

ant bodi es 1 EOTRBABAL Ak (BB plcrRRe e hE R RE o FalbREL KR ™

affinities ange ghesi dfimicleicscidstohiteucss ach iafng yeasdamific2) chotosady areAccor di ng
to this nethod, which is also referred to_as, "epitope ipprinting", the
heavy or | i giknowRae thoge Gf)%fﬂl‘}?%%!%'é‘rbﬂ‘eraﬁdéh‘f"llb‘?ﬁ‘i%%ﬁf %‘%dgg%‘f%qith%td by phage
di splay technique is replaced with a repertoire of human V domai n genes,
creating rodent-human chi neras. Sel ection on antigen results in isolation
of human vari abl e capabl e of restoring a functional antigen-binding site,
i.e. the epitope governs 25 (inprints) the choice of partner. \Wen the
process is repeated in order to replace the remai ning rodent V domain, a

I . g o - VAN N AN/ A SN o



Certain antibody conjugates include those intended primarily for use in
vitro, where the antibody is |inked to a secondary binding ligand or to an
enzyme (an enzynme tag) that will generate a col ored product upon contact
wi th a chronogenic substrate. Exanpl 88 of suitable enzynes include ur ease,

al kal i ne phosphat ase, (horseradish) hydrogen peroxidase and 0S
oxi dase. Pr ef‘@@ﬂé?ﬂ‘%@é@ﬂ&ﬁ 9“‘5|1ﬁ5ﬁ"ﬁ ‘Pﬁedé’g&ﬁ &P 445 herip, mpaps UY gqnﬁﬁb?

strept avi di S of
Sk T ¢ herp T o BN e BuaLE A ERPY Sof Sty inRAAR rd eBBRE et s
3, 817, 837; 3su8bOalis®); bﬁqr@t&ﬁ;tﬁ*@@:xa&p&@@f Bw&medlawl’ﬁngtﬁmncmdﬂibomg ahroit

| ﬁbﬁfﬁ’gﬁf'e; 74 Botach Rt BraobRbRARogt 1By 38pue [ s, rothpEabumidteahons
anti bodysi s £pRic UgRLES, taQOLQBZGQEXBﬁodt'Sll" 430‘1952 %Bﬁlh BSeRN aBSRN0S] AMBut
deami nase inhi’bitor, or a dipeptidyl peptidase nhibitor. 15 Radi oI abel ed

* Ant i body Con]QZgabess. IOBmtusahogt apl, ahcutdéayahwsw w@l,eibnutel ael, ahoutdo()?,vo

or ogst . gastfipe 2o 0! Rur 00T B, Brou a3 pFLABBYT 0 B0R, B AR cha i ¢

and | ung cant,e00,001,286RECHONVID2TBICANoASGhitingRYAAHIES of RERMIAIGER: ran@@i Ng, X-ray
i magi ng, conputerl zed 20 em ssi on t onogr and such technol ogi es nay be

enpl oyed. | ninghide aheytBdaypboutadi @@%b%t"r@@t‘gﬁ&OthébqurWé)t?@lt‘bthLtt Ad4ant i body
por tionyysed, n%k 0BG St Ys Bbé‘%b@ﬁt JoR 7582668 105 He other secreted
and/ or transrre r'ane protei e Tmaging agént "W !l be an agent

det ect abl e upon |Va@omecrmumiesaalbemplayagmeiomol madizeaﬁthe\,f&gﬁfenfllimr escent
agent. 25 Many appropriate Inmaging agents are known in the art, as are

met hods for EAREINE,HNE SamBEEH restHCHon Plbi@av%ase@é%wdleg@comeleylenﬁayemr ang
5,021,236 angh ' $E6nd fricRBh PrddiGORRRIGTEDLAGE Srbaery ELARERGRY buber L2l N
attachnment net S |nvo ve the use Ehefate co ex énpl oyi ng,
for exanpl e, pmmdas gaerimimsveliel ismmt a@ﬁﬂlbmumkymtﬂa't%ﬁnmmrlmdretmrt he
antlbod){ (U.S. Patent 4,472, 509) s al so rra%e be reacted 30 th an

enzyne i t hESPiCHER A% %ﬁerdomﬁothf gmgasfo digtPaxed YriRTaPat HanEeh,

peri odate. % ét9 ﬁ{e%sdﬂlﬁéﬁlﬁéal'@'i\% GG KRESicBb R ellyRRA Whkrk thel ViBtoPr €sence
of these coupl | ng agents or by reaction with an isothiocyanate. In the case
of par amagnelacks icopgnitiemsitesifarsucheastrictinn byzymegs. di thiway| aevaristysofsirsh cars
chrom um (| Ié%b Janganese (rr), tron (111), iron (11), cobalt (I11), nickel
(rry, copp t(fl ,'neodymum(lll), samarium (111), ytterbium(l11l),
gadolinium (I'11), vanadium (I1), terbium (111), dysprosium (I11), holmum
(111) and erbium (I111), wth gadoliniumbeing particularly preferred. Ilons
useful A other cbnt exids’;mlﬁ%ll@ﬂas X-ray |mag| ng, include but are not 5
I|mtedtolantha i.smut h
(rrr). In the casg (f%oac v%blllds‘atl)% es g q%@a??%ugﬁ&gg%d#é %n%els

di agnostic agpllydtin @manayefﬁragéltTmnﬁemnaﬁtﬁusace&smg tHe Baking restrictiowm um
36chl orine, s~cobalt, sgcobalt,  copper6~, 's2Eu, galliunb~ 3hydrogen,
i odi ne' 23, fitsdi ither thpse emplgygdfor ansertjon gr thgse presewiip dhe M %‘hor us,

rheni um ~ g~%1nlaﬁg'fﬁg1n an PRSIt .umlsgég,%mm,als%%e s b&ﬂ:‘ m and

yttriund. elng preterre use 1 n certain odi nent s,
and techfi ci dimctly ' fronakttk donstrusiplasmidorcdyssyndfesieingftaghemntscoy mlemtfmm kes r | ow
energy and suitability for |ong range det ecti on. . .
construct/plasmid so that the initiafion codon and signal sequence 1s determined.
Additionally, the protein product may be sequenced to determine the site at which
processing occurred. The nucleic acid sequence can also be used as a probe to
determine the wild-type gene which employs the particular signal sequence. Thus, the
30 DNA sequence corresponding to the gene that comprises the signal sequence can be

i1solated.



Radi oactively | abel ed mAbs of the present invention nmay be produced
according to well-known nethods in the art. For instance, mAbs can be

i odi nated by 15 contact with sodium or potassiumiodi de and a chem cal

oxi di zi ng agent such as sodi um hypocRPorite, or an enzymatic oxidizing
agent, such as | actoperoxi dase,. MAbs acicordi ng to the invention may be

| abel ed with techHeti uMigoamayhipleshnplegiesange process, for exanpie, by
reduci ng pertech - A agr=Tefalel bt ieRbht i LR tRarhedrced
technetiumonto a gb gggfgcg@ rm%abﬁﬁ aBplf/}l1 rlllgft%tﬁhoqelg an??lb{)bgy go to this

col um or bychip-bewt DdAatdhngloges snchyasabosealegeribel pyiHecubatal. (9@ roéchnat e, a
reduci ng agent such as , buffer solution such.as sodi up potassi um

- phthal ate so&%ﬁe er %ﬂ6§%aﬁﬁﬁ?&8§m‘quﬁf E’rvﬁlev(‘]’iaéﬂta’i}mf‘ﬁ%?‘?@’ﬁgﬁ%roups whi ch
are of teg usggy,mhid dufich TYeRRAaPINY A11 RVirklel SB Biod|ngl genésOiith t 0

anti body are di%t hgsll l(raggleturi am nepent a%g‘(yti c acid Z\g (%%Bﬁg) gag’rrei:d et hyl ene

" di am net et r acléigonaclaetides OEDAIAG fix€d probe sgays onegssl employ thidéeahholdayine,

o eeeel LRl a0 AR ool SRR ST R L0 20,

in various dhRgNTHybAdi2ATLrIPessRQRS L. C19APFbdbR ! ANS 99ONTRE pRAeinvenione
detection and anal ysis of cancer, obesity and a host of other diseases such
as but not | ¢nvisiemthabthe @aCASdipssisiye clogaeseBbcoused to gengrie BER fgagaents to

neur odeggner ati ve di seases. still further enbodi nents, the present

i nventi %ﬁ t herd'et g?’n @E‘B’SQP &M munodet ecti on net hods for bi ndi ng,
purifying, identiHfyi ngNuélertddidDetegtiamt i fyi ng or otherw se generally
detecting bi ol ogi cal conponents. The steps of varjous useful i

i munodet ect i on rdtBEEY diaveleisasi driection Badior amplitication dephniques e switaier o
such as, e.g 4 L L; . e.
 mminoass ay ot S WRT b Bhertnd plifhts inaMGMBREUINGE S0 spuctods FrEUEIEC
Certai n prefbythegrésentinoasivays neetleds fier desacting thetpreseacadf caneer mearkérsked

i mmunosQrbent assays (ELI SAs), radioi noassays, (Rl A) and i mTFnﬁlggeaql

capt ur e lassagtheq IoBBS g A sighal é’é?itﬁﬁsrﬂéph’%‘nﬁ JUDCE UL POIREI A s0 i s
particul arl ysdﬁﬁﬁ@“' . However, it will be readily appreciated that detection
is not 10 limted to such techniques, and Western blotting, dot blotting,
FACS anal yses, anfh¢sheniboldianenitsef theiinvbetiansemirise owthels tforathe wentifiedtionpr esent
invention. In.general,.i nobj ndi ng ,met hods i ngl ude. obt ai ni nq a, sanpl e
suspect ed of OE%HP%ECH h lﬁgﬁgwlﬁaﬁ?pl%@gﬁe&e‘g 8¢ n&ﬁf"i"t%%?hagﬁan%sgﬂ?%@i ng the
sanpl e with ghcamndeliRskeR and bRt Pre3ént RE RbIGE cklfs. aNRMislepical saifple ddnebe
present invention, as the case may be, 15 under conditions effective to

al | ow t B f ormetissueonfluidrimwhidbche Fancescellymeighthaye sesreted Aptrasmesdsanst thi s

i nvention inglude . . .:NQ..10 tipfoyl . of a
reactive con%%lﬁgrnvg%%pgr%g%{’r%?%&?%ﬁgéh&gﬁ%‘f{?g‘%&geqAEtlgtr@gklﬂg’e[ggp@% cozﬁ or
quant i t at i ons#fipleban beanyesseoomihed ¢ whizhihe cahoer defls nlightthandimetispsiacd ss .
Here, one woul d obtain a sanple suspected of containing a disease 20 marker
antigen or camtibps pag sardetich ancer Bapker BEOtRp that cPPRSSS dARHYcaRt NG 8ty, and
contact the i an anti body or encoded protein or peptide, as the
case may be,§%ﬁéf%e%&%gt ect or quantify the anount of imune conpl exes
fornmed @sder the Fjewd dectionsysybicimenssaspirates emdisiopsiesaalsd mey bdesedc thucther t he

bi ol ogi cal sanple anal yzed may be any 25 s | e that is .suspected of

cont ai ni ng aSHERleR*a g @%mqwgs%@ﬁ?@\egmq}%mowgﬁég N IR¥Shom,

gl i obl ast omafnaatddRCApRIRs afd ERAGRIN Kbpdidte Bth&asitablgdRdhpies are TR,
pancreas, renal, ovarian, lung, prostate, hepatic, lung, |ynph node or bone

mar row ti ssugcheling ampdes wiere thedody dlulbiswgupheradloeds serame bmmpiciluidan
isolated cell, a l.I, menbrane preparation eparated or purified fornms of

-any of the aﬁwgagﬁu'ﬂ%flgpﬁ?%%ﬂltsﬂ ieﬁﬁn%g%eod; tions, or even any biol ogical

fluid thgt cones TRt Quéleidtaaids, weed Bs & RRGRAte forsdetetion, ane 1sultgddfrdih o6tk

| ynmphatic fluid, semnal fluid and urine, Contacting the chosen bi ol ogical

-sanpl e with ceraipedineha biglegieal gample, ansordingity standaid regihedalegips(Semberaki ve and
for a period,pf p Sl"ﬁefriu%ief‘crgci& fagbt gm&@ ThOA BRaGiordfed ST GRITP! €xes
onpl a y .

(primary imne’c exes) 1S gener matter of sinp
RNA.



addi ng the conposition to the sanple and incubating the m xture for a

period of time | ong enough for the antibodies to forminmune conpl exes
with, i.e., to bind to any antigens present. After this tinme, the

sanpl e-anti body conposition, such as38 tissue section, ELISA plate, dot
bl ot or Western blot, will generally be washed to renove 5

n
non- speci fi cal | y NexthernaBlotting)\incgrain smbodimenys, W%ﬁFVc%%gquhﬁﬁhi es
speci fical | d wit hig: Lk ' j ® BRIBURIERS § eNeehed: N
general , thgblgtglﬁg’c'ter’owggplz%ﬁrr@uﬁgf(‘:(% leéf(1 or mat | onél S mélﬁoaﬁg\(}lm In the art
and may be asbitiay ark Wil Rhgin totbospiiskidlat itienaro incheamerecfosndimpmagctaslardThes e
nmet hods are generalrripﬁ based upon the, dete tior) 8{) 3 | abel or marker, such
as any 10 r &okaer madecuar ppt t8: T 89 nzymatic tags or |abels
of standard use ig; i fe8BGSR] SOARRBEAS, HIRE gdFi8 iRt coHfbteliabel s
Chetude U1 S, pat CoEME RAA is BoeaRiasl B0 D O P R 1077 437,
' 4, 275, 149 anditid a 8 itdie, sedcls nitrecelplose pennittargdiansfey of theemelsiseacidiindcour se,

one may find additjonal ,advant ages through .t he use of secondar i ndi ng
ligand such %%"%?Vélsegﬁad%t SB%%Y@“%V‘Ya{h’f?%&‘bdﬁ’i’Wé{}‘i@P‘r?a|‘Y‘§’aﬁ-&-%i‘%ba"?"rfpg
arrangement , 5r88e fhat 1$RaYIbIE HF HybRdRide with 8 (R paeeei RaGSIEPRdudE PetddtoR (s
correspondi ng anti body enployed in the detection may itself be linked to a
det ect abl e |tbexposwihef tiermeneranpigl XdrayHam, mgniftiegdeeqtionklevices®fel , t her eby
al I owi ng,the_anount. of the primary inmune conplexes in the conposition to
be dete%%ine i“?ﬁaﬂffg?ﬁﬁtively, the first added conponent that becones
bound within the Qhé BRinplé BTHhe foregoing exdscritry ih @ SleRasat &lb. BR79@aNs of a
second binding ligand that has b[ndlnqtafflnlty for the enc&geg pEoteln,
pepti de or cioeorpertasdgieaaence hermin, wiich dacdescs 38 apparatye ardsHad ket ths ng

ligand may b [.nk e gﬂﬁ* : Ladi igand is
itself oftenﬁléélﬁgaiﬁ??lggﬁcfno\?\ﬁl Scﬁhqn%bgftetus cée@%ﬁ%%ﬁﬁ%g@p@%ﬁé%gg% y"

anti body. Theeqifopharegisiandbloetinponithait esteatabmanipuiation o f dietdel tikeisliddaly ed,
secondary bi ndi n? | i gand, or anti body, unoh?ﬁriI condjtions effective and for a
period &% tifHeted Ig sarpyiRgoutipetheds SEFATHRSHe MFRIPISA! BV ¥ ondary i mune

conpl exes. The s gpg,gg 1 18X 1 to
renove any non-sggm |c§r+'§mﬁ§ﬁ‘ﬁgi}| abel gﬂ oﬁggﬁgggﬁ%?{gﬁﬁ%ﬁ@g@%ﬁ?gands,
and t he rensbeparfprd@d usingla reverselimnsaqoasd IGR ammlifieatioo ppocsders. Methddsol

detected. Further nethods jncl.ude detection of prippry i.mmune conpl exes
by 5 tvio' st clVagpIraREAIR FOUAJHA Shiv/amGe it s iR IR Bo S0 ¢ ha
has bi ndi ng gfdvidd/dds&ibddng SameRBR &t BI,a18H N AlteRRtive fefHodS irirewd@ndi ng

anti body is used to form secondary i nmune conpl exes, as descri bed above.
Af t er wa8hi ngansthptaseutdize dhgrmiostabla dNA polymasgicexes are contacted with a
third binding |igand or antibody that has binding affinity for the second
anti body, again under conditions effective and for a period of tine
sufficient to allpw t hanfpificeddnamd@etéoridrine conpl exes (tertiary inmmune
conplexes). The third ligand or antibody is_linked, to a detectapl e |abel,

al l owi ng 5 det ect PER dn onpdetetion embodimantnRNAvisised digeqthy ps afesppiats. forrn s

system may p i .S L L i f bSa &gz;"r e

i mmunodet ecthﬁ aﬁ&lﬁf@é@éﬂd?ﬂ ?J r%lé’pﬁ? tééﬁl@%%@gﬁtisgﬁ%‘?\%ﬁ%w eer}tgqlaglﬂai ty in

t he di aghosi acidd corresparding-eroancea-spéoifiomiadats are usdd unideatorsiamnk ¢hat pamiti ght
or .correspondi n tibody is

ConLal el L het e SRt ProL oL S BebL L8 ot ot cepondlng Bk body |
Sgrgl:teisbnsgggﬂggﬁt gboéa go,lte 'ao?:]gﬁftnﬂ'% tﬁié i%{.?lt\ésg;%'f aQlaséent hiQ&l¥ asidphes, in the
template-dependent process. Typically, primers are oligonucleotides from ten to
twenty-five base pairs in length, but longer sequences can be employed. Primers may
30 be provided in double-stranded or single-stranded form, although the single-stranded
form is preferred.
The primers are used in any one of a number of template-dependent processes
to amplify the marker sequences present in a given template sample. One of the best

known amplification methods is the polymerase chain reaction (referred to as PCR)



As noted, it is contenplated that an inmmunodetection technique such as an
ELI SA, i1 munohi stochem stry, FACS scanning, in vivo inmaging, my be useful
in conjunction with detecting presence of a disease antigen, identified by
t he met hods of 15 the invention, on &lclinical sanple. The skilled artisan
is well versed in these techniques, ts Cancer th ectio The

L. Ki | ts.
material s anwhichagdesedbeddndetatdn Lby. Ratnt Noi 4834254504324 @%&}%@xﬁ%ssi on
of a pol ypept. i | S i . ;
Cr ansnemby ar el IRl ERIPN SHREE, M hniE PAC1O00 3NN PERa fercn
bi ol ogi cal sEyraferende).ch is isolated froma subject with a disease or a
particul ar physiological state or a condition. etc., nmay be assenbl ed
Logether 1n a ki tIn EASABORIINE CHIBFSGS RicPared St CHPPIEHEEEY 0 desi gned
to deteck thgo|f¥ehppdsi@tBmPRaiedtarPbirande O RSP RKSChRneQ PR Si NG a
si gnal sequenge and/ gr a transnmenbrane sequence expressed differentially in
'a cancer cel primersstil habridizertd form|d nuciEiniacid:ptimek araplax & tHe sangaeatarksr det ect
cancer markers identi fi%ﬁ.b%/ t he i g‘\éenti on Preferabl.%e,t.tﬁe Iﬁi ts rWl |1
conpri se, i nSCQUPFCERT RFERTH{LE FapPle o AR EXpessoF doqrypyerosidetighosphglehaies or
primers and gRRA%o h PacHEr RELRGIGHIONRA & DIGA @5lymbh@keed. B Eaq bblyfetRe, that
di agnosing cancer will conprise, a) oligonucleotide probes conprising a
sequence confscilisases wmphaterdensadet ngelgicipidomtheyis. SEQ m NO 23, SEQ 117 NO

71 SEOPD No 73l e RRNEF ool rigi Rl Ry blen BifRed e PhlyarasE R 1\
85, SEQ LD caus8tH¥@rints toWeRxéndbiDalong theSadkeibejience bSRQINY dN@ucR6tidSEQ | D

NO 99, SEQ ID NGO 103, SEQ m NO 109, SE(% 1D NO 111, SEQ)D 1 125, SEQ
ID NO 129, By raigiae ppsl leyering theomperatyne of theggastipp migfurg thesewiendsd gmeiss  sgQ

ID NO 15, i R , SEQ
1D NO 33, g@; 8&@39?%%@%?5@&%@{ W&_’%&gﬁ%g@%@“g@@?‘% TPTEED |'i[}|)(f’??\’|’c(§.3t 3’49,
SEQ I D NO. 5the nSfrker)an@ tdiDie rbactioBpeddubisiid therproQEQishBpedid. SPhesSEQItpIOO. 61,
SEQ ID NO 63, SEQ 117 NO. 65, _.SEQ ID NO, 7, SEQ ID NO .69, .SEQ |ID NO 79,
SEQ ID N& gun wlrﬁggnem,re@ﬁs?mas ReFlegpareppsiygt .nt&@f}'f@gtm NO!

113, SEQ)D dukfis ppbdack® NO 121, SEQ ID NO 127, or a
conpl ement t e?lér(il)t?o?mfgﬁgﬁﬂwg@r?eaglesnés, cenzymas and buffers, enclosed in a
sui t abl e cont ai neNexte thesamplificagont pioduanhdeteatehtls cegaivapplicationkithes f or use
in Northern hlotting, the ans.for detecti th uclei.c acids may be a

| abel, such deSeiopischets ?,““Fﬁé?if visga) ?’ﬁ%@q%‘ﬁ Byl W deteEhoR BPdbe itsel f.
Preferred Ki frsofleSndifes Riefitifidatioh ®f tefprod@et bia dRERilumineBédnck] ts, two primers
will 15 preferably be provided that have sequences from and that hybridize
to, spatZ0al | glectralnininescanegiradisaciivetspiatigianky ociseerperbaddidiglabg! of

pol ypepti de/ grotein rising. i . SE g - i?m;]?brane
sequence expﬁggrgg‘if"hﬁsggorrgﬁwg’fll%y@lktgazdsén}negée&ﬁq%z F&géﬁéd@pgfsgg_ mal cell to
be identifiedaffiinex excheslogpi rs of prinmers for anplifying nucleic acids are
selected to anplify the sequences_specified herein. Al so included.in 20 PCR
kits may be enzymésrexepe Gansenpigse BaRammlifisafionprpesdurcmpy ke perfrmsdiing
various poly e ‘RN ! ' Qut ih
provide the gg%ggofscg’ra&' etftllgc_tgﬁ1 ghlﬁttrfff xtur g%wm;?rp%%tpgda%ﬁfgﬁ%rﬁe;ﬂ%@éc 1l ar
bi ol ogi @3l danNectitoaDNIA seofeltknewnrand dascribed enambrooks: afi, dJOBB s Atieimatied n,

al so may contai.n one or nore of a varjety of ath ancer mark ene 25
sequences as “H’&%‘F ;P‘Pfé_aveéﬁeo\‘i@“'ﬂ}?f'wﬂ@fe “@'&ﬂf}g‘aeﬁh’@}’°@ﬁ§r?ﬁé§r ﬁ@‘ﬁgl on
prostate spegididds an dedGibedTPAY ORWTBHE SRed Deci@ser2ndigyol ners. I n each
case, the kits will preferably conprise distinct containers for each

i ndi vi dual reagent and enzynme, as well as for each cancer probe or priner

pai r. Each bi ol ogi gal e i.] | erally sSuj t i Lp.their
.respective cont ai ﬁ)gtﬁgr_ ggwq%\éw'%thgﬁ'ﬁgpésﬁe%'ﬁogh%%?ﬁ&eﬂ %?Jg' p\ﬁmﬂig%t%gé%g]rcal ly
include ¢ | ggsde RBR r¥Action QYLERS! disclosed in European Patent Application No. 320,308,

incorporated herein by reference. In LCR, two complementary probe pairs are

prepared, and in the presence of the target sequence, each pair will bind to opposite
complementary strands of the target such that they abut. In the presence of a ligase,

the two probe pairs will link to form a single unit. By temperature cycling, as in PCR,



tube. Flasks, bottles and other container neans into which the reagents are
pl aced and aliquoted are al so possi ble. The individual containers of the
kit will preferably be maintained in close confinenent for commercial sale.
Sui tabl e | arger containers nmay ~| i34cl ude injection or blow nol ded

pl astic containers into whjch, t%ﬁﬂdesi red vi&l s are retained. Instructions
may be provitesadigated ppigs distociatqfomJhetaEst ape thenserve|as "t FRAPCRT R ot nent s,

the inven“g@agpﬂgakg,gq%% eggleggeigpqg.b.cpéte&imafﬁo, HRBricfatdPh&EhIYY the | evels

of expressi rotein conprising a signal sequence and/or
a transnmenbrefiecrregdsasissexpetbed sichikdi fof BCRor Bihdipgipnote ppandea tacgdt! ver sus a
normal cell in biological sanples. Such kits will generally conprise one or
nmor e anti bodi®@4€NCRat have i munospecificity for the pol ypeptide/ protein

conprisigg a si gﬂg{,?(t??ggﬁ&ee (ﬁm{t@a i@P€TW)§5&£ﬁ@ﬁio%QJ&WUS§7/OMO,' s a

cancer marker. enerally conprises, a pharmaceutically

‘accept abl e edsovany bbpsadrasatitliabothiyr anpldficatidn aptiodsn tlaprasent guantemedded by
SEQ ID NO 18, SE D . 24, SEOQ I D . 28, I D NO 38, SEOQO | 44,
SEQ ) D NO._ 48is agipd.3 TRpheabie QR eR IR A Ficilg 3 SR compleriasry B 6.
SEQ I D NO  7&a 13lddbéd toSfs ok éﬂeZed‘d@of%ﬁR}ﬁEgb%NQseﬁmhe SEQ ) D NO
EQ 1D NO 110, SEQ ID

94, SEQ ID NO. 98, SEQ ID NO 100, SEQ )D NO. 104,
NO 112, SEQalpnp@se wilbcopsely replisgivesequenge whih qap thgn bealetestad. | D NO 8, SEQ

1D N0 38, Seo 1 oAReP S IRl mifiodihibh g BB Baiend oEd
NG 42, Sg@sa&nNQsecﬁ@,acRi@v%@ai@liﬂ‘ianicﬁQof tofgQ hbleddes ffas &gt | D NO. 58,

SEQ ID NO 60, SEQ ID NO. 62, SEQ 1D NO. 64, SEQ D NO. 66, SEQ ID NQ 68,
SEQ | D NO mclssegcm—thm]-temoss\mﬁa in onestrand ofgpestrigtingsitegaiso mpyPe prafy o6,

SEQ I'D NO %e %@ig@ﬁgﬁz f hedeic At ?rgh'é’?res%&lqnvéﬁngn) @lu%pan }r%glziﬁélﬁin D NO

122, SEQ 1D ragnent thereof, 1n a sultable contal ner neans;
and c¢) an i niethodeéd dsstiilesd byeWgtket er @5 18P Snaorpomteddictein py egfenerct)and wi |l |

often be _preferred. Where proteins o ept i .are provjded, it .i
gener al !1§ppr ef er rg@W%FPPE%G%gﬁlngEO’Eiﬁggflﬁd‘mﬁhﬁr E‘\éh‘f’ai% céﬁﬂégl Phent s,
the antigen fasthEHﬁalgﬁpg?e&yomu%icb&mﬁuﬁieh ﬂquERJeg chulPB Buinds SE@&fnAs @

colum matri x or we a mecroti t.re 9] at e. e |_mmnodet ectlon r_eagent S
of the kit ndigplhedoeentiagd synthesis, ce.yeick tragslationt ok similar methedi eajled Repair

ant | body or GREiRERCIABIGR. Bephzr apea Tapuew phbes IPeaobfickRBe’ th or
2 achec, 7 BRSSPy ITAILLG0N s casuocnienml st rasibary |
fS g(rzotn h2r2¥)i r sgasamaxielm@pnb rTheratheydwo bas),/es can be added as biotinylated derivatives%or y
easy detection. A similar approach is used in SDA,
Target specific sequences can also be detected using a cyclic probe reaction
(CPR). In CPR, a probe having 3 and 5 sequences of non-specific DNA and a middle
sequence of specific RNA is hybridized to DNA which is present in a sample. Upon
25  hybridization, the reaction is treated with RNase H, and the products of the probe
identified as distinctive products which are released after digestion. The original
template is annealed to another cycling probe and the reaction is repeated.
Other amplification methods, as described in British Patent Application No.
GB 2,202,328, and in PCT Patent Application No. PCT/US89/01025, each
30  incorporated herein by reference, may be used in accordance with the present
invention. In the former application, "modified” primers are used in a PCR like,
template and enzyme dependent synthesis. The primers may be modified by labeling
with a capture moiety (e.g., biotin) and/or a detector moiety (e.g., enzyme). In the

latter application, an excess of labeled probes are added to a sample. In the presence



50 Further suitable i munodetection reagents for use in the present kits
I ncl ude the two-conponent reagent that conprises a secondary antibody that
has binding affinity for the first antibody or antigen, along with a third
anti body that has binding affinity f@8 the second anti body, wherein the

third antibody is linked to a detectable 5 | abe As not ed above in the
di scussi on oqtytbmarmagqu@mq theanrele bigdsandjscl cé‘f’e‘;e?éﬁ%‘é’? éF'§a‘éﬁg§ known
inthe art and bl SiENcl Aeleselialio BEBLAKFLY biteGANBEE! CRBvaklR e

present inven , nuclear magnet’i c spi'n-resonance i sotopes,
f1uorescent labdled probeeiganls yireprtseyse oftheldrgetsbqupaner ati ng a col ored product
10 upon contact wi.th an app u I t abl.e.ex The

t bst
+kits may contain QHer Berlsic |aé§pr Ipi‘gﬁfﬁ’aﬁsr@éad@%sﬁé‘fu GUIrERSETipQl ﬁﬂngé)at ed form
in the for m%ﬁpﬁfi@aﬁBH%%’t%? 9 indfud cféti@adi@k&fubﬁée ﬁaQed)ﬁnﬁl‘?ﬁUaHGﬁt ed by

t he user y further conprise a suitably aliquoted
*conposition (dN‘AS!BIA;imd M(Hﬁoh\/aealhd%? BEET BdemtrApMicabeﬂx BH) 884 Orky ebeh used
to prepare a stand ar@ cur r a .detection assay. The kits of the
invention, r@garar “’6‘?‘“ e’e\RIF‘T') general |y conprise one or nore

containers into whigRsBRAe uﬁl RIcREK &3ds AdPRptepafdl ol ampHficdtidn by sndarbd! v,
suitabl e aliquoted. The corrponents of the kits may be packaged either in

aqueous nedi phenpl/§hlofrmexttaction: dgatfdsnaturatinn of Arlitiselesanple, Ratrienswih t he

cancor 0 kaboanel Botae b LR AR et oy TR R anf RGA P bRl S

provi de a pagfbri®s ex3AEET of RINKE Thesésmplificalion behhiguedineolve anicating ag a
variety of patients. By way of exanple, such addltlonal mar kers coul d
i ncl ude, ot hermeBwhighdas wesek spesifinseRuenseIilloggng Rolymerizatipn, RNA/RNA ps3.

cyclin D 1, bjn%’s a%]ey gig%n%}g\gﬁ Rg@\%glv\ﬁ@%d% C%ran%ﬁm fibfeculRé dre hed CG or

ot her narker as i e present invention.
cont ai ner nedénat@éd hdun. Kinteithet ¢dse grersingld btyanﬂmnmoelsahadeemy dombiew aI test
t ube, flask bottle or even syrln%f or fIher copt ai n |nto mhlch

the ant ilBodystsmded byaddigemolsesonbiapges sRagiiicptymgy [llows b?’ po qrgﬁ 190
o 0t o, OB S SRS ShuA ML i 9P b gl
addi ti onal camhaisTgroriSP60 Iman shthehal dyclyaredctoon, teniSAsrare raygrse transcribed
into double stranded DNA, and transcribed once against with a polymerase such as T7
or SP6. The resulting products, whether truncated or complete, indicate target
20 specific sequences.

Davey et al., European Patent Application No. 329,822 (incorporated herein
by reference) disclose a nucleic acid amplification process involving cyclically
synthesizing single-stranded RNA ("ssRNA"), ssDNA, and double-stranded DNA
(dsDNA), which may be used in accordance with the present invention.

25 The ssRNA is a first template for a first primer oligonucleotide, which is
elongated by reverse transcriptase (RNA-dependent DNA polymerase). The RNA is
then removed from the resulting DNA:RNA duplex by the action of ribonuclease H
(RNase H, an RNase specific for RNA in duplex with either DNA or RNA). The
resultant ssDNA is a second template for a second primer, which also includes the

30  sequences of an RNA polymerase promoter (exemplified by T7 RNA polymerase) 5
to its homology to the template. This primer is then extended by DNA polymerase
(exemplified by the large "Klenow" fragment of E. coli DNA polymerase I), resulting
in a double-stranded DNA ("dsDNA") molecule, having a sequence identical to that

of the original RNA between the primers and having additionally, at one end, a



be pl aced. 51 The kits of the present invention will also typically

i nclude a neans for containing the antibody, antigen, and any ot her reagent
containers in close confinenent for conmercial sale. Such containers nay

i nclude injection or blow nolded plas#ic containers into which the desired
vials are retained. 5 Kits_for Di agnosi ng Fat, Met 31%olﬁ'lsm Rel a%eﬂg%sor ders.
The mat er i al OBQEET SequsBeR: sTHEBIMQler Seatende caLbs wsdoNdhg RPLPRIAL ressi on
of a pol ypept] | RRIANGhpfes D GRADNIE AHRIE SorAidalihéh re-enter

t ransmenbr anﬁedlg'gélﬁéér)l%ogh?(cfgﬁ%%?@dq%y rsret hods_of the 1 ventai onin a

bi ol ogi cal sthapyee Mading tb veiysswifitagplificationa Withjpearter vhdite of aizymes ¢his0 or a
particul ar physi ol ogical, state of a condjtion etc.,.such as a.netabolic

+ di sorder as s‘%iﬁﬁ"éﬁi‘@&o(}\ﬁ%b‘? ﬁi@eﬁ&tﬁﬂm% PH'&‘P"? %&d_,“'%?f aBéy’BES_s@ﬁﬁ‘frb%Vc %get her
in a kit Nbifa&%uéééftﬁé el ﬁtﬁr@of@?@g@@ésspﬁle KiakttngeBuaiRE caBslHoBerirt ect
the | evel s of expression of a pol ypeptide/protein conprising a signal
"sequence andbein the bt ofaitbeeNA0TRNAquence expressed differentially in a

Il . 1] . Thus, . i des; .
Cancer mar kers. | bk gl ;T Paent Adkikeribh & SsoRa7if et HaR bt}
conprise, i NrefdtbAcaPliRclondi ALdISE acldrieq@hcd@nplificitiofischentd bhspd ot or priners

and neans for detecti ng nucl eic acids. Therefore, kits for diagnosing
cancer wil| kybmglizagien o ?P&W@vaﬁmfpé‘oﬂeﬂ%%F%%&S%éWMﬁimde%D§@quence 20

"D N0 o ERONR REoyTHY Tl rigitet Y REA SRt This N 14
SEQ m NO  14&hefE@ mothglicl49., nSE@mplatsOarelint prodaced foi¥Ghe feS@itanBERFA D NO

158, SEQ ID NO 160, SEQ ID NGO 162, SEQ 117 NO 164, SEQ ID NGO 167, SEQ
I D NO 169, SEONPSNO 171, SEQ ID NO 173, SEQ ID NO 175, SEQ 25 ID NO

117 NO 198, SEQ é@ﬁ%&%ﬁ@g&ﬁ% ﬁ%ﬁggg@&{gﬁqlr%‘ Rl’?)ngdggg,‘ “‘é’é’?‘? D NO
213, SEQ | D (¥@ohihr,,19SEDhDa b/, 1989, eSECh¢rBInNGrorp@Ated SFQefeBnNe), MaBodSEQ

Il ~ NO 241, SEQ ID NO 243, SEQ I  245...SEQ | D NO_ 24 EQ |.D NO
249, SE®ID REP? Qsi)l,ga‘gétj’ﬁtt‘f%@I ‘gfsegﬁwg‘é@cﬂeﬁhﬂﬁ ‘Qég%‘,’re%“é‘@e PE)“Y@‘%&‘Q%?, SEQ
I D NO  26S, m%me uefle of @g%shmﬂg@di-%@%nu%gid@, ﬂ@ebﬁéﬁmpliﬁ&@ fReNO. 277,
SEQ 1D NO 279, SEQI'D NO 285, SEQID NO 287, SEQ ID NO 294, SEQ ID NO
296, SEQ | D tionligmd¢le@itd, Riso NGy IB0Bed BRtE ppphilratRostepIE ¢ pesqnt iyERLIOISEQ | D
NO 304, SEQ.ILD NO .. SEQ 117, NO. 306,.SEQ. D NO 307, SEQ ID NO 308,
SEQ ID NO. 369U e5¢0 fbggwogfﬁ‘%edéﬁlpgy&ﬂer?%; SEQ ,2 IDNO 312, SEQID
NO 313, SEQ )D NO 314, SEQ )D NO 315, SEQ 1D NO 316, SEQ ID NO 317,
SEQ 1D NO 318, SEQ 1D NO 319, SEQ m NO: 320, SEQ 1D NO 321, SEQ >D NO
322, SEQO~ NO  328epmmtionethods bollaying amplificationntt maydeeissirably@ b)
reagents, enzyne ff er i I ther ans. In
certain enbo |pr?{aa?1? %%%gﬁngﬁlcgti@ %rgaﬁ‘%tgl%ﬁgtrﬂeges@plﬁ% %?bf@%ﬁ%ﬁﬁ f(r)llgt,hg'?he
means for depepbbdigf deheminiag eihether sptsifiteynpidicatiérahasl accewerh laona radi ol abel ,

that is linked tg a nucleic acid probe itself, Preferred kits )are. hose
suitabl e for cbedimenbepaplifiqatienrpredyds are fepasated Ry agaipse agaossasFErmife\  be
provi ded that, h - kifbidg ES dnfbroSIPat 42 b9).

di stinct regP%Wg(yrg}aﬁﬁﬁyegég}%ﬁ%g%%%@g%ﬁ%Ftﬁgda?%mg pglgg%eptriode/ r ot ei r?

conpri siasg a si gnaltesejuelycehramdiographicttechmsquesirayrve eswippedde edsgir essed
differentially in a fat cell with nor mal physi.ol.o r net.abolism
versus a nor AERAHONY GTIAC FHER fﬁ@ﬁ&“ﬁPﬁ?@%@é“ﬁHﬂ‘%&geBﬁ% Sfor
anpl i fying nuedsediGnagkigs: ad@rRRIneparitlon,QoeRHahye ddtemdecidensionsasd masgi f i ed
herein. Also included in PCRkits may be enzynes suitable for anplifying
nucl ei ¢ aci dspecialized tichaiques foousing Siepriaeding colemn, paper, din-layer and gas

deoxynucl eoti gdes and huf fer. i Vo h i i xture for
anpl 1 cat offrory e GRIRE P2 My RAGRESERNYe IR N 112,
cont ai neys T @rodeetNsiA ab Bibitivi ctualigenaag daicapinctdenitly bends earimg| dvidis of or each
probe or priner pair. Each biological agent will generally be suitable

-al i quot ed i naptkady, FasREsEi¥eve contai ners. The container neans of the kits
will generally include at |east one vial or test tube. Flasks, bottles and
ot her contai ner neans into which the reagents are placed and aliquoted are
al so possi bl e. ThddemtificatidnaViethods.aAngplificatiornt predikits may bé visnalized abbydebe 25
mai nt ai ned in chﬁse coqf'nenen for Eonnerciald§ale..ﬁgLH%ﬁl%.larggr

cont ai ners Q) SOHETLAIBPH GigatieR phihedparkeTSRavneeh Onf YRicELVIdGFaligndpethod, o
which the desired vials are retained. Instructions may be provided with the
kit. Inmunodetection Kits. In further enbodi nents, the invention provides
30 i mmunol ogi cal kits for use in detecting the |evels of expression of a
pol ypepti de/ protein conprising a signal sequence and/or a transnmenbrane
sequence expressed differentially in a fat cell that has a fat netabolic

I Y o o o o - 2



“sui tabl e cont ai ndn oneembodimeat, ¥isualizati

The kit generally conprises, a) a pharnmaceutically acceptable Garner; b) an
anti body directed against an antigen encoded by SEQ ID NO 132, SEQ ID NOG

135, 5 SEQID NO 140, SEQID NO 142, SEQ ID NGO 145, SEQ ID NGO 147, SEQ
ID NO 150, SEQ ID NO 157, SEQ ID N& 159, SEQ ID NO 161, SEQ >D NGO 163,

SEQ ID NO 165, SEQ m NO. 166, SEQ |.D NO._ 168,  SEQ D7 .NO. 17 ID NO
172, SEQ | DIN@lvessipiningey ﬁ'ég‘r\‘l@h ‘i‘%}“’%ggq‘ée&@V‘fS%‘}Zaéﬁb“i“%ﬁrﬁH ﬁ? 8, SEQ)D
NO 190, SEQ{dhdNQeiy! Fhe ahsdifidatidPprotidéts aRbRekiallyNGbeldPWith 88D Jck7 10 NO

67 5E NGO 214, SEO I D

201, SEQ ID'NG 21 Q> 14, D NG 218, SEQ ID NO 234, SEQID
NO 238, SE@uondriciydlabdginydeatides, 2apampliatipn Rodupts£an grobepxpesed 246,

SEQ LD NO 248, SEQ I D NO.. 250, SEQ LD NQ..2 Ll ~ 954  SEQ I D NO
256, SEQ | D‘N&.‘fraﬁgg? OSEQ}‘?‘BC%C‘P“ZE@ APPEORT| ALy ﬁé“‘l%‘% S%&?fwl(?ﬂ‘%%ﬁgzm, SEQ 1D
NO. ' 276,5 SEQe)Auid@. 278, SEQ)D NO. 280, SEQ ID NO. 286, 15 SEQ)D NO. 288,

SEQ ID NO 295, SEQ )D NO. 297, or an anti ggpgir{dgfgg&:g%ém%eof ,graiggéa

di | d..and. | t f i tid
o or b et aptfioh proaftts & RunafeaPhEASE el vroliat BieRt BldVoblo AR AP0
certain enbqré smplified hitkepstqu@Re. The brubeqiéfbiablyis casjupsedaLnchromophazel i d 20

support, such as a colum matrix or well of a mcrotjtre plate. The,
i munodet ectiubmay ba Frddielabeled.  Inangther gbodiment, haprabeisserniyegisd {%t Yingmes or ns,

includipg t nat%?tﬁ%rg%cﬁcag aR laﬁtgi}l&&:&%r%icftiﬁ?gvh@feethéﬁﬁxgﬁn%mgr o tﬁﬂbinﬁfnlggiaﬁked to,

the given a y or antigen-itse Det ect abl e |'abel s that are associ ated
W th or att aahtd atdeteatabkanodty.y bi nding |igand are al so contenpl at ed.

Exenpl ary secondary |igands are those secondary antibodi es 25 that have
binding affinity for the first antibody or antigen. Further suitable

i mmunodet ecti on rﬁageq&rﬁigog{esuse in the present kits include the

t wo- conponent reagent that conprises a secondary anti body that has binding
affinity for the AntilidysGendratign.oThapresee imventioncpnigmplates theiusd ofint i body

t hat has_ bi ndi.png,.af fini for the second t1,bod erein the third
b bodls ©s R sl dadinet i SRP Hnlides RETn T Rik ot ftimrbife’
di scussi on afigranidghOsky 6@ 4 GAh&fiemBraiél 8ORRin dertifiedbl Ay mbabed 6f tas e known
in the art and all such | abels nmay be enployed in connection with the

present i nvenvensien. Rdisrontemplated thaldhemethedyplethe inveption Wik slsatifyseveral

i sotopes, fluorescent | abel Y. C ting a
col ored pr odl?gfﬁqfﬁgaesépooﬁﬁggﬁd%ﬂ%% C%ﬁ&%%%i?@?h@%%%&%ﬁg sui tabl e
exanpl es. Theankinkmbraay dematnednd thatsobe dy theabpiptiiespolypémilespidens will beul | y

conjugated form in the formof intermediates, or as separate noieties to
be conj ¥Yat edisasge mARKerss &or gxaraple, several afifhe Ryeast causerf urt her conprise a

Sy RS ORGa  , AREke pa A cthe! o0

markers that are found expressed solely or predominantly in cancers and are absent or
found only at greatly reduces levels in normal breast tissues. Generation of antibodies
to such marker peptides/polypeptides/proteins allows the rapid identification of the

25 peptide/polypeptide/protein in a diagnostic assay. Alternatively, such antibodies
could be used as therapeutic agents, either in modified or unmodified form. Thus, the
generation of antibodies to the various peptides/polypeptides/proteins identified by
the invention is another contemplated embodiment of the invention.

Means for preparing and characterizing antibodies are well known in the art
30 (See, e.g., Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988,

incorporated herein by reference). This section presents a brief discussion on the

methods for generating antibodies.




detection assay. The kits of the invention, regardl ess of type, wll
generally conprise one or 10 nore containers into which the biol ogi cal
agents are placed and, preferably, suitable aliquoted. The conponents of
the kits may be packaged either in adgGeous msdi a or in lyophilized form
The container of the kits wll generally in ge at | east oﬁg vial, test
tube, flask, bot tHodclasal dpghodics i Bagl 2 PoLys Yo s PrERAEEYY i nt o which

t he antlbodwun}z?ngmrq@@ wxahgaa'gﬁg .c@daaﬂpogﬁ hGh 20do¥dark Wi

Rhe/
al i quot ed ere ‘a second or thi |gan or additiona lﬁ conponent
i s provi dedprésbet ikvéntionland abBartige antisetd ﬁomdkmammmuzsd(anmb,l t h| rd or other

addi tional container,into ich this |i nt. ma I aced. The
‘kits of the presehtiq&FoBes ¢ ‘Wllslpe%l?ssﬁgtati?disﬁ ﬁ\!ﬁi@" fﬁﬁtéﬁ? ‘for 20

cont ai niNng HE; ANy iROMmaRRed Q(?r'brocﬁﬂﬂo@BYalﬂf-mrsefaE@Q%Hbltcchﬁ’ibé‘%rrﬁt hn close
confinenent ¥or conmercial sale. Such containers may incfude Injection or

" bl ow nol ded hphwam,mgmmmg aea godtnBecause ohtheneladesly lazge bload yolame afet ai ned.

M Exanpl es The are.include 0_de rate preferred
erbod nent o IEHErLR it PERerte e TBicE T Pl i BLBRE BaARBRUES' o Peki 11 T
the art that the A&ghaliog@wndhsitd 6@ ¢iveR dohﬁ,o@maﬂm;:?s/amnqtb fol | ow
represent techniques discovered by the inventor to function well in the

practice of lmnempa%ﬁty oihis offen nepessary dhereforeioropeidhebost @nwngﬁx%meﬂs

preferr nmode 0 the art
shoul d, "1n Ir?ad' ac?’ letvhé bg 5;} (té%an CEG ‘ﬁ;dly&e 8%?%“8%‘5?@ %’ ?r%’%/ changes
can be made Hxemiphey ap@piefértedasabioets mrerkteyhdl/a llmipealﬁeemd:ysmhcémmi)aﬁd betint |

obtain a like or SI mlar result without departing fromthe spirit and scope
of the i nverseiushalbEMRSA)Y Otherprosinsspett s WIWIV&PWWBLP“% vectors

of the i nve%ﬁbqpie'rﬁn AR 'Boq'11QElﬁgl§gi‘£)§ﬁfr1]r§rotrﬁe plaa ﬁ%h ?%grﬁorflal}%EB peted in

FIG 1. This vector was construct
(I'nvit rogen,us&aﬁs darégre., Mzaps foh conjupating ayolypeptidotd zdenrdexi mbteamaratwellhe

extreme 5" -end of the anpjcillin-re nce (Anmp-R) was generated, which
correspb%ds kt“BWES‘“é]?ﬁ%r%lc‘Pﬁllé' %gluﬁ‘i% %}ﬁ%ﬁo term nal that begin at the

starting nmetRiondiRfdHacHR TR &P x {MBciRRAidY Bstér, 8ABbdiRR id- Ba&oﬁz@aget S

the Anmp-R gene product to the extracellular space In the bacteri a.
20- base nul thephdlm:l @thﬂg)lﬁmt:@omdaer ddriyatdng pget auy adso hehised 69-lipking, ﬂnl etion.

10 EXAMPLE 2 Ca | ds A rand
gener at ed freéﬁ‘i"iq dng F’é’%‘ C EI@éAﬁloﬁlﬂs%‘émB Qeﬁ%n &8§Jﬂ‘ggé%‘5h§'ﬂgb8ﬁ Slﬁgl ly

cl oned upst readuey, mhwokwucelhaﬁldeqm&fga l?ﬁﬁe\/ﬂehﬁahesqrglﬂ@rmw@é isuecinedi a
only in the presence of mral i an si gnal seguence. A vector was generated

as desc2® becanhm@mﬁﬁlcéz,pr Bva@-HRdWﬂlé@tl%Gﬂd/\Rt grerdiideremnak yl rgé&;}\?énts t hat
encoded both known, ﬁ?&fse\frﬁfjkrporv&tﬁ't{x‘esar?weﬂﬂ i @g%ﬁﬁﬁtﬁ%f?%r%ng - vvas

selection for the icilTin resistance nar
observed onhmnwhrbgeﬁ bkﬁnpﬂdkrﬂ‘daamnhmced\bpdmdxsa oﬁnm-epamfumumulstnrsg)fa si gnal

20 sequence tgg 31/11%Lng retslggnrég nl?n%?v%aaggdj%c\)rgrﬁls Exemplary and preferred adjuvants
include complete Freund's adjuvant (a non-specific stimulator of the immune response
25  containing killed Mycobacterium tuberculosis), incomplete Freund's adjuvants and
aluminum hydroxide adjuvant.

The amount of immunogen composition used in the production of polyclonal
antibodies varies upon the nature of the immunogen as well as the animal used for
immunization. A variety of routes can be used to administer the immunogen

30  (subcutaneous, intramuscular, intradermal, intravenous and intraperitoneal). The
production of polyclonal antibodies may be monitored by sampling blood of the
immunized animal at various points following immunization.

A second, booster injection, also may be given. The process of boosting and

titering is repeated until a suitable titer is achieved. When a desired level of
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EXAMPLE 3 Secreted/ Transnenbrane Proteins from Breast Cancer nRNA derived
fromnouse mammary ti ssue was prepared as the candi date 25 nucleic acid and
tested. One mcrogram of nMRNA was sufficient to yield >40,000 putative

si gnal - sequence contai ning cDNA cl onég8. Ten cl ones were sequenced and all
conprised signal sequences.. N.ne of these was.identified as secreted
proteins an 80%&§‘qyd%ﬂ$t?ﬂegdﬁf Hn‘ifi‘@mgre‘f?%{ﬂ'?h‘é% e&ﬂ%‘# E)'?do'?‘éigﬂ—gnhor mal | y
present in FRIIB] ¥dlhied Snd/bP ehe AnAASINRADEAB&I 1org2h&att hegstidnal &flibodey CAM |
is a marker o reast 30 differentiation (Dowbenko et al., 1993). This

met hod was @hdbsperfornmed with PCR anplified cDNA fromsmall tissue

sanpl es, conparahle i i ze £0o.bi opsy speci.nens, .and. again Iy Ll | ones
were identified. Bf%rﬁgflaboﬁnocfégbb(}{eqqqy‘%{?rhaggntébﬁ_l%f %‘55?%”&%63%P9§%b}tlj§r\6ggfe al so
anal yzed f ogpeglondd b1 Aeii#ivel§Tbyaedied ptncarePThepdguet Gledd is sldsiesivies and/ or

t ransmenbr ane , G sequences and several such proteins have been identified

'(see SEQ m Keagulate pighthen centhifiged i soppwifiicAgn soepenatsiron vholgellsaad. o

-breast cancer wil be use

t hese, SEQ 7. S .S i .SEQ | D
NG 43, SEQPRSIR AThe Eh s vegd a ey Bl o o o desitE S )
NO 75, SEQahfibdy¥e fraéifon Ha@bkPuNfed by 8211-K9b@n)hktheds, Bich sSEQI® NO 91, SEQ
ID NO 93, SEQ ID NO. 97, SEQ.ID NQ 99, SEQ |D NO, 103,.. E%d)éDNQ 109,
SEQ m NO 1 thromategraphygsingiapgtherantibody e PE&Q‘*&}%“%&%F"‘H’?@ Xy

unchar eri - d 1 i d sequences SEQ
Do e BERAae RLE05G by dRIERR PRI ARRTE R e BNeARA S he e s
ID NO 48, SEQID NO 54, SEQID NO 72, SEQ )D 10 NO 74, SEQ )D NO 76,

SE 17 NO 78, I ., 84, SEQ I,.D NO, 86, EQ |, . 9 EQ | D NO 94,
SE8 ? D NO 98, s@%’%&'ﬁg? Apgipodies B’T'ORE‘i‘miag&?“ l?@% re%ﬁ‘é?o gEQ )D NO
112, SEQ B/ hBQolg&%_@s Baﬁlﬂatﬁﬁg’ JfnMeanod18Bulirdaetitn %%hﬂf)éble b'\@etifiefIf Or S

contenpl ate analyzin ousands of positive clones fromboth breast cancer
cell Iines &sndimed fo agepfidespadypaptided/protemsl dsisahdérsioad thatageven 15 cells. This

requires. a rapi hod.f o extraction. Therefore, the.inve rs have
devel oped apﬁgﬁ%§}tgﬁiyaﬁ%‘{eﬁ{§’{£g‘§.w havgione Op g ?rglrgﬁ@ff dF%QP’“&PﬁSb\j%‘QDNA to be
i sol ated fromiBsdaldihd Metntld0Rarpe Sinécts aInstae orThéte b@EhesX P&eimiiRaits ar e
contenpl ated for other cancers as well. Differential expression of the

secreted and/ or ddonockomet antibogigs kmAbs) maybe reagidepisnared dhrpughiseOfs nor mal
tissue is an i,portan i | I; igfal i

cancer - mar ké’%eslmﬁévr{] ﬁg%mﬁﬁgjis%gh glg' thg)g?q%)gér’]még?%g ﬁ?gﬁllfﬁg&g%gggsz 8§’r om nouse
ti ssue wer e indbapotdted hérin Byrsfi@bhdel tTypically) thiseevhhiye amall yesiisumundzing &i s
anal ysis, DNA was obtained fromthe 96-well mnjprep %ot_?c(gl and fhe

pl asmi 24 nsebttabipanimappithiasglecied AMAUGASTHIORRPSINGD: D& ABITIELITRATD e

Fol  owi ng thj 'P{N@h p jC FIPAl A Podibsttiop igr ray was
hybri di zed \Iklu?lﬁl m&@?#@?@hP&]W%ﬁgg%?&epf@eer gﬁ?i"g Ielxprggcssi OI’SI of lgenes has
been denonstadafisisteredrin ameanaxpefidctye o pinnbate anondygrodicing edist ti ssue
(sanple 1 ) produyces a green col or, ile a probe. from breast,.cancer tissue
(sanple 2) enits egih ‘{ﬂng gfﬁ%"ﬁ'&‘&“\{g{’%eﬁ@%’ ?ngmia OWB? é%rgeeldne&ﬂsy in
normal ti sSygoRMbl p?c]?’arﬁfg%'l‘yc%&'l‘ﬁﬁtiﬁ@ﬂidse RAJEAO ARhENX PiBS BrRPratshré Prfeiftd
cancerous tissue emts ared signal. A yellowsignal is generated if a

cl one i35 appnimilsdosleyeretheaist pf eabbitesheen goat, monkey ¢rdls alsoraposaibde. bFheast
les. It is al tenpl at.ed that. th N i di zed
Wt h Gonb nabF SREEY Ao s B Al FEes OBk O F BEXD-Aly fus iR | L 2c

human br eastpréfefte® vith eBALBRMIGIse Beiagtost preforeedtad tidle isamnost neutisel yused
nol ecul es are consistently present at el evated or depressed levels in the

breast canceand gemgiply gives a bighgspsreantags of stabledpsiags-t he di agnosti c
enbodi nents of t i i . [ 1LY, i t ages of
eI af¥hnic LR OleL echilly L Aol B e TR ot 1
mol ecul 88 S anhigeremay pe eswledtd cavidranaeculesl satle avkdyholedimpat hempcwinagiés of
breast cancer progression. This wll useful .in devel opin he .,
prognost i ¢/ dIe§Eit i eé‘ﬁﬂ%edi‘ﬁ‘é‘ﬁfiémﬂ?ang'ﬁ’ém'ﬁggﬁ'ﬁ!hd’muvﬂlitls Cilu‘é’géfr%wg§ may be
sequenced. |donigiete BPBIMbRIEEjhVIAL. BHdsterlifettitnd WRIHTRY siife SeAYRAI O
i sol ate signal 'sequence-containing proteins fromany tissue or cell type or
cancer - t ype acunithpproxinaitlydwoevaekprierviille present inventors have used this
techni que to anal yze breast cancer cells for the follow ng reasons. First,
breast cancers affect a significant percentage (~10% of the female
popul ati on. Second, breast cancer frequently strikes at a young age;
therefore, early detection is of paranmount inportance in increasing
survival. Third, there are no generally useful blood screening tests for
breast cancer. The 1 S present invention, identifies cancer surface marker
proteins and/or cancer markers that are secreted into the bl ood stream and

Y N N " o T . . .
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;8 Cell lines and human speci nens each have experinental advantages. There

are a variety of breast cancer cell lines available and fromwhich | arge
guantities of starting naterial can be obtained. In addition,
identification of proteins that are e#8pressed in breast cancer cell lines

provi des a wel |l -established nodel system in 5 ich f.uLéher experinmentation
can be conduct ed Folleximgammunizahen,spmatic cellsakith themotmuialbios PIEPHBEN cul t ur ed
cells and t - ] j I € i [y : it hpnal
cell-cell agﬁl‘?%gﬁsnﬁ%gifggﬁyngﬁ?ﬂpﬁé reasgtgs%ﬁgfg#dhsg'rég%grﬁe{% lﬁyigtlﬁllﬂg I{iglArrI[gortant to
i ncl ude br egsierstizipgeotoboloRiesscels neydeinbtanal fremdrieiséd spiedncal lymphr f ace

nol ecul es. 10 cDNA librarie eperated from pot oyrces will be |igated
into the veBPdss SBkER Ch @@V%H@ogﬁﬁﬁ@f%ﬂe_qﬁfe@r@‘@ ormpr bepauss MEYAred gnal
S equenCgeanwcﬁeo&rE@@ﬁmmBaﬁaﬁ&Fmg %ensemspalné Y %Qﬂviﬂﬁk%kﬁﬁlast@ﬁéggéen

i ndependent breast cancer cell line cDNA |ibraries have alread
"devel oped, each 6€iftenha pinet ofarainals vap v beratisinyunizedcmd theispheenved theecr et ed

d cell-surf, lecul es. libraries 15 will i i de f
human br eas e a (1 Db Al sy S FE afiet bl e '
net hods of L,BRiried's8 HolRgeMizing th)§ilednnisies iR %wany,tu' dentfnohher

identification and isolation methods. EXAMPLE 5 g gnal / Transmenbr ane
Prot ei ns fr onmAdized oyouescansains eppsoximetedy hx 10otp? ixsliondymphacyisdl sequence

d/ t h | b dentifi f di tes.
SEE N T e e e
in fat met alpglel sinels BeaRikeds ﬁeléﬁ@célﬂ?ﬁﬁrhﬂﬁon&ﬂﬁe bafnipeticeds theese

y

proteins are isolated and identified. Brie this 25 invol ves, isolating
DNA i s fromaninia thps was irbewuniged.pdyelomaeced]l linge suifedXope®)in spotting t he DNA

b1 of ogi cai | JoRRITHBRCHE T bRt b FEERbl Pire BERRP BRI Rave

adi pocyt es, highafsidh efficdi@icyUsmdanesiae defdencidsthatdendée thendacaphblbofigtondng
obtained fromw | d-type nouse fat, Cb/ Qb nouse fat_ (j.e., Iggti n

defi ci ekdt ), imeertain spigctiyg madiacwhich suppegt the grovh of eplyaheidssirad &isad €8s or m
adi pocyt es. . f1hroblastic 3T3-LI cell line can be converted into fat
cel | s under (%g}dS‘B%)at e conditions. A high-throughput 96-well fornat

m ni prep was per fAyad dfa nextbeact mpiémb rcolls mpp bexsaiabeirg kBown 4D00scdDnes

fromeach of the three |jbraries. he cl ones hen sequenced for
qual ity contkidlindhgart o %é’pdgi'éﬁvvlé’gg; éﬁﬂpki’%]eﬁ?i ﬁv'\giﬁiggﬁeaﬁ}br anal ysi s of

di fferential, reed hofid BPretdoNes M6 &aRpR, aRtd the fmaRRes Rakdabd ONt o a
m croarray. The spotted clones were then probed with nRNA from5 3T3-LlI

cel I's vl ch naouse,tdne nyi usd P3e¥63/AlgB.0%6 3428 .68R AN LA D4 dbBp2 10rA2d4, HE). i nduced

adi pocyt es, 1 r th j t. e fat ls. All
it Forent: aNSPEEpRE LMACITRRRETG ELahER SNy [REAE ElpdRBE cy
screeni ng sYy8iOMEVRLY 3Lagl 1.Z8STRIZSF an®uBR1d;iaRd 12366 IGVICSO0VGRKEY, gene
several fat netabolismrel ated genes. Briefly, a plasm d vector 10 (peCAST)
was gener at ddCRALONENRmad 31204 arem!luseful ingonaegionevith bymayestidygions. gnal
sequence was nut gt e [ Gl Sl ( ggh!! wer e
replaced in thi Sﬁngjaronge%\éﬁ&(g%% glleo(s;Mng h%ﬁf?%? 15%8%??%?“ gr owtl%0 on
anpi ci 123 n péatedP3-RSdi-Ag4-li),ometh isrraatilyravpilable frohi the NGMS Homan Geaefiat was
generated and cloned into peCAST and pl ated onto anpici gﬁl‘]?@ The resul ting
(

library contMpiaadcalRepositars bygequestingscalie reppsyiorertingher 13 1/hppther

M ni preps wef &, eﬂfn'iriﬁgelpl‘ﬁfer th&tQfa 0 (Hde iéme%%g&nﬂﬁtﬁs@ahm@@s@ e about
85% cont ai ni ng transnmenbrane and/ or secreted proteins represented by the
nucl ei ¢ aci dngdouaSE2® rioneiradiicageellIE®. | D NO 134, SEQ ~ NO 138, SEQ I D NO

139, SEQ ID NO 141 ID NO. 143,..SEQ |.D NO. 144, SEQ | D NO_.151 SEQ I D
-NO 156, SEQID .thﬁg%Ef,(gr §E’§l¥$t9g#@5.%“f’%g&'§g@>§6“) C‘Nésg%%?‘ Qg@hl'ﬁ%’ﬁa 171,
SEQ I D Mo Icefs aﬁyél%@elléﬂﬁall%@nb&dﬁxi domarle CeflHOwNm a &Rih| ~ NO
189, SEQ ID NO 198, SEQ ID NO 200, SEQ ID NO 208, SEQ ID NO 209, SEQ ID
“NO 213, SE® 2:bprortiny thogginthepr@rtiosgiay Sgy frempbput241 togibony blno 243,
SEQ ID NO 245, SEOQ I.D,NO.__247. SEQ | . =0, | . SEQ I D NO
253, SEQ | D’Rﬁ‘&e"%‘é%’ IS RIESeRES °’§é‘%§@,°¥8§8‘2‘%}1ﬁ%§%8%@&&5%’3m 269, SEQ
~ NO 277, bl fikidh ofSERndmbidies 2 8DsioSH@HJAs Mg 88rdai Sid hd¥eleen 296,
SEQ LD NO: 300, SEQ 1D NO



301, SEQ ID NO 302, SEQ m NO 303, SEQ ID NO 304, SEQ ID NO 305, SEQ >D
NO 306, SEQ ID NO 307, SEQ ID NO 308, SEQ ID NO 309, SEQ m NO 310, SEQ
ID NO 311, SEQID NO 312, SEQID NO 313, SEQ m NO 314, SEQ 30 TD NO
315, SEQ 117 NO 316, SEQ ID NO 317,39SEQ ID NO 318, SEQ ID NO 319, SEQ

O 0SB bt G B PR P RS ALS,
NO 142, SE 0 , NO 161,
12, 147, S My 3 G BRI 151
1D NO. 182, iffEtedRs@maBas aBe(s hfpr@iatd (GodisEQp. 1D -ME1986R, SEQ 1D NO 201,
91N S R Bl R S LR o5R ' 21
NGO 252, SE -ANO 8 I NO 268,
15 757 S9RAR, 7341 SEOLLR BBy ARG, Fic B0 NS 20

1288, SEQ | Dhikrids28¢ diffanentiatedrfeom shesparantdleinfustd cells (pesicslarly theaimifusgd EXAVPLE
6 10 Devel opment of | mmunol ogi cal . Di agnosti g. Test no r enbodi nent of
the inventi wei%nqwsa@m%gﬁ%m&f/ Cﬂﬁ%éfb‘ﬁé‘%Ecllvé‘?etlga?é"[?ﬁ;}ﬁqyﬁ"ﬁgr’%@ brotei ns

conpri si ng L8R3 FHGHY GRE Sele@tVeGhedturh TABSRRITR GHE #ha QEHGMS n lad&fthdt i ed by
t he net hodsg%l?étt he ?nventi oné Thl.?S,e radi10| mmunoassay {RI A) or gnzyme-l i nked

i munosor beblocks hayde(reid Syythesisafaualedtidesdn thedissvg ¢ultupemgdize Exgaglary 15

anal yze _serum fram patients to. determ whet her .any_of the.isol at cl ones
could b¥ potag‘}luf"feg?”%af’rﬁﬁptﬂﬁfee%m‘InSPteQn’dBﬁqg?té?xaEq’ 38%?%%?'%%enikn]§"i°§%{' % aﬁﬁt hough
this exanmpl ¢ qsiRkak/tlod &GIH98 Q?nthék% SPLREP ik afld ponBSdihé WhogROst i c tests
with respect to breast cancer, the nethods of the exanple are al so

appl i cabl e tagasdeneblopksomly phriet sgihssisi Whsregninopiesingas spathgtegxastinusedeancer s,

ot her di seasges hysi ol nai cal. candi { i . . Lcestates of a
patient as 3\%‘7?‘?8%\#{?“88%@%%‘%& n@y&%@ﬁﬁlgegd%g{ng?g %%Q?%g%gse, prognose
breast canceqciesided qRyporanimgemsnapteth-tiomiibime (HWAl) neaihary. Whoralzasdgeence

and/ or transnmenbrane proteins identifjed by the screening nethods of the
pr esent 13 nvénesedntha mediais suppismentedy it hyppfaathing. hese i ncl ude anti bodi es

di rected agai nst i hy s E . NO 24, SEQ
ID NO 28, SEQ I %%@w%@gg%%%ﬁégq iy &%&2@?"'%35%9&%9 54, SEQ
1D NO 72, SEQeptieNalvagé patBE@ys Mehible t36urvBEQn A N@ediigy. SEOmyBlon@cells, SEQ

>D NO 86, SEQ )D NO. 92, SEQ ID.NC 94, SEQ )D NO., 98 ID NO 100, SEQ
>D NO 104, a%és)fmvwamef}zygl?éfﬁm%a‘vﬂeﬁgé ’|eL8-Nt¥P°&Q'§}!‘E‘9%EQ 1D NO 130

SEQ I D ' : D NO
26, 580 ) b M b RallFerale GRSCOL IR BhonbBsurdlve e Nebellkan SED 1

34, SEQAD Niis paBwagHmtitizyN@ve 40imisgd fe Epandn culture sedgsmrally disavith§EQ | D NO

52, SEQ m NO, 56, SEO, LD.NO .58,. SEQ | 60, SEQ . D NO, 62 LD NO
64, SEQ )D Mbpulgho ~1I$|g&f3’e’é%‘? Q@E&q}%gﬂda“? , 1@@&%%%63%5@@@5 D NO
82, SEQ I D Ngbse@§bri®Efrined Nom Aeloma@dB-cdis. NO 102, SEQ >D NO 114, SEQ
117 NO 116, SEQ ID NO 120, SEQ 1D NO . 122, SEQ ID NO 128 or ,a fragnent

thereof . Anti bodiéss ewtwring@yovides apapuiagonef h)ﬁtt“doﬂiaéé'f?@% whighspeiibs e
et abol | COUBLAL AP Sk O A, RIRKGR ST ARRU BB e
pr ot ei ng5 i desultufingetheleyll§ besiagleadorendilution fronhicrotitet platepy feewtd byteshing the and
' onon-tim tiincri]i%id?l)zilacqoprllael Ssuserl]'r?astgntis ?a(i’tlelrjgl?osut two to three weeks) for the desired

reactivity. The assay should be sensitive, simple and rapid, such as

radioimmunoassays, enzyme immunoassays, cytotoxicity assays, plaque assays, dot

immunobinding assays, and the like.

30 The selected hybridomas would then be serially diluted and cloned into
individual antibody-producing cell lines, which clones can then be propagated
indefinitely to provide mAbs. The cell lines may be exploited for mAb production in

two basic ways.
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‘marker or asemietierthe spesifjc Mbarodiicsd by ghesfuagdceblrhybrids

-sol uti on of

anti bodi es directed agai nst an antigen encoded by SEQ ID NO 132, SEQ 117
NO 135, SEQID NO 140, SEQID NO 142, SEQID NO 145, SEQ ID NO 147,
SEQ ID NO 150, SEQ ID NO 157, SEQ )D NO 159, SEQ ID NO 161, SEQ ID NG
10 163, SEQ ID NGO 165, SEQ ID NO 168, SEQ )D NO 176, SEQ ID NO 182, SEQ

ID NO 188, SEQ ID NO, 190, ,SEQ | D NO. 192, | D NO. 197, SEQ I.D.NO 199,
SEQ I D NO 201,Q dergmne R%?‘eﬁlg"%@w*}@mwfﬁ&%tq fﬂielﬂﬁlfoﬁi‘g,(gag I D NO:
234, SEQ | DjNO, h@@bonﬁﬁ@bie[anml AL tg-é@@a{ WadNiled44 HrovitehPéombdic 44, SEQ ) D
NO 246, SEQ ID NQ 248, SEQ ID NQ 250, SEQ ID NO 252, SEQ 15 ID NO 254,
SEQ ) D NO 25&}onSE@!IsfoNde ong@al BEOn (OghasyRBeeicSEqQsED Qion288, th6EQ | D NO.

270, SEQ B7 NO ,276, .SEQ |. ) . 278, SEQ I D ., 28 SEQ 1D NO. 286, SEQ ID
NO 288, s_E@“_l"ES“WP%?@B@NEW .b‘ﬂ}ﬁS&F'a'ygr‘léé_ FRREEof . 20 ELI Shs.
As not ed, Iktetrﬁmemptp;@mh@daﬁé) privdto BffedtiGHL TRE fjedtéd MimaPadveiopy eurieteh as an
ELI SA may be useful in conjunction with detecting the’l}d)jresence of a cancer

I

o | Ie(bgdtﬂuidé@ﬁﬁietioln in
Bl oo aAiaeeTe i o st RAIABAP AR o FARLEIPLBLAEm AL RHGUENETD &Y

are i mobi | icdeenehtien.a sel ected surface exhibiting protein affinity, such

as a well in a pol ys,t(}/,r_ene mcrotiter plate. Then, a test conposition (a
clinical sanple) ThRardigidgpicel dinensonld plso A sWired fayiver WhereithfonAbsaen as a
bl ood I ' t-0. | ndi [ ve
non- spedt 11 2 ESERTifte RECR B Fhmfich B R URSAND SRk I

det ect ed. Daiglcdonoentratiogeneral |y achi eved by the addition of a second

anti body specific for the targe rotein, that is |jnked to g detectable
Mabel - Thi ot ype skorpdsees B ERbetioRns oy R dbheinged, ! dEted FRE ol 2o may
be achi eved gyyaifdpe caftGhulgh®dh &id riouSEhroRaRIFehpAR hEMdds sd;cH lak e d fy the

addition of a third anti'body that has binding affinity for the second
anti body, wiaffimityrehrematography.i Bragmentgiofithel mAkedf the iventiow cardldy ebthiaedk! . | n

th | ELI.SA, t.h | t ed..of .contai ning the.di
mar ker ot | g g RR R AT ey SR e R P R e e Seeact ed
with the 5 %@fyéi@@fjbzﬁﬁilﬁfand/h?bj' EN¢Bgk @R dist¥fide bolRdd sl bnfd rédietibmg to renove
ca

non- speci fi |y bound i mune-conpl exes, the bound anti body is detected.
Wher e the i diltaredtivaly meduiregmentsenconpassed by sheqresant Hiyretiqnggsalbe t he

i mmune- conpl exes .may be det ec | rect| £ in, the inmmne-conpl exes may
be detected® tﬁﬁsézr% A °r¥§?%g%g{’f’“? éYXtH%s‘ ?'I nding affinity for the first
anti body, with thealseizoadteaplitedht HDeiotegular bloaihgtapproadnmig e akebloe | abel .
Anot her_  ELI SA in which the proteins or peptides are i ilized, 1nvolves

i nmobi | (
the usebf #EReBISAYonasiavalsi FopHus, sompmatpsrabipmppeglobplinphagemiddiprariespe| eg
ant i bodi es : , i : i.5ease marker
anti gen, an%kg%l? %?ggto&yﬁﬁe%éﬁgkigﬁ fgoﬁgghgvgﬁgggﬁfm‘%ﬁgln;alﬁ%%ﬁ?ng?aﬁ’n@ker anti gen
i n an unknowwhagamids expressirpeappidpridet antibbdiesiare\seletted by paimeng asipg eclls t h t he
| abel ed anti bodi es hefor.e or durjng incubation with coate | s. The
presence of XBIRERE g&’?tainag‘?{‘?“rﬁict‘)ﬂgo %%F@"d@f@&fﬁrflgffﬂﬁlgr ‘E‘ﬂlﬂf\'ﬂgjr]?ﬁunt of

anti body avaigl afhds bethiPiiHbRe dver e eNidral RfidoRtiseditiiesarettha Ul timate
signal. This is appropriate for detecting antibodies in an unknown sanpl e,
where t2fe urppisaimatelynitl’ biows es many antitwdidseam he prashcerhandegrasaed i amglal so
reduces the 20 amoupt . of antigen avail abl e, to.bi t.he | abel ed ant.ipodies.
| Frospect i vaoBHE B Mt v SPech s Y€ berrubu Y E AN by R EnR T D00 R
conmmon, sucffuﬁﬁerqméésegtheicﬂswaaifiﬁmair%rappwwhwmimbé.ng to renove
non-speci fically bound species, and detecting the bound inmune-conpl exes.
These are descri dtherld-S paterfgceach meppposaied hergindbygetarencs; that teachiibe ant i gen
or anti body, W I i : f wWith a
rpRiSh b afRR0IaR oyl B Bber I chon Fcflae U8 A Rl e
period 3 hayses,332hehvedl descridfes tHeeprpdiation wf thintehie antieodiessisagg ¢ o r enove
i.nin ai |l abl e surfaces of the

i nconpl etely adsorbed material, An mai a
‘viel |'s are t ifembiRaterial gpprgaghy th-r%‘ﬁ%‘éi{;ﬁ' f‘ﬁ&@ﬁ%&” i6h (qugﬁlbqsgecgm 1988hi cal |y

asein and solutions of m
bl ocki ng of amthehethefdpeutatagenpedngugatdst es on the i rmobi | i zi ng surface and

t hus reduces the background caused by nonspecific binding of antisera onto
t he surface.

neutral wit hy{nﬂgﬁgf&birpp&%aéﬁxstaﬂéfU.§.ﬁidt§ﬁF\fkb. 4889993 WA HER AR ne serum

al bum n (BSA), I 1 powder. The coating allows for
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(r3 1n ELISAs, it is probably nore customary to use a secondary or tertiary
detection neans rather than a direct procedure. Thus, after binding of a
protein or antibody to the well, coating with a non-reactive material to
reduce background, and washing to renwve unbound material, the inmmobilizing
surface is contacjed with the control_ hu ancer and/or clinical or

bi ol ogi cal sanpl W’Hée“?"yé’p@d’edn&ﬂe@ P@B?ﬁ‘gggisgﬁézéﬁf“é’@ﬁ psthogs arthsy

| mmune- COWF@&uéﬁdﬁd%ﬂBé&Eé,Q?Qﬁ(t)b&d?rf eAR; P{r‘cm%yé ae s2fhe bilin

i mmune- conpl ex then requires a |abele secon‘a,ary i nding |'igand or

anti body, ospeaifeeityandaarenbantchody but which heve metdaballyunman charjctenistiécson with a

| abel ed tert{iary aptibo or third binding ligand, 10 "Under conditions

effective pyug}aﬁéﬂ&t’%ﬁﬁ? -r%‘#pkfye eba#n(fog&mwawgﬁb _ a“f‘BY‘ﬂ%FPi‘é‘i*ﬂ‘_“ﬁ’é%?_r‘ls t hat

the condi ti gigaPh&b@ndRlomd &4l s ol thé‘bfd&ggt‘i&?oﬁ'ﬂgnﬁagﬁﬂﬁbﬁﬂﬂe%% bodi es wi th
bul ) and p

sol utions such as BSA,” bovi ne gamma gl obulin (B osphate buffered

"sal i ne ( PBS)i¢stribah forrixenwle by &bzhor(1P84)atmbBrdeur ¢/@/. 439873t Humanivedr educt i on

of nonspecifi ackaround. The, "sui.t ablg' conditions gl so nean that the

i ncubat i on fi%t?ba??'eg "?aéfrﬁgse"?%% %Pﬁ%‘"s‘ﬁhy Fhgin ah‘gﬁﬂgoﬁer tPSYSHE Fgﬁ'g? fi'éPG?ﬁt to allow
ef fective bieaHihdlggy, imesimath asusheRshcdssvill bRiugetul i the prosalirtendioh he2 t0 4 h,
at tenperatures preferag)lﬂ}/ on the order of 25 to 27C, or may be overni ght

at about 4cewire &xt of bl Ratang Naz £.563633B A3 insprperasgskherpindy referepae. Other
contact,gd s i r ve non- | exed materi.al . A
o of or 10 vAetREE e Bl ool by AP DA BIMsRH i TR R4
PBS/ Tween, ofithiBBVAted Subisé@ient Elohing Wi Bréthe ak destribe® By Bfoosi REEH, f(1993).

i mmune- conpl exes_hetween the test sanple and the originally bound naterial,
and subsequent wHIhPOW Possille ie pipdpesmiEansgenieyrimals (g anigpidhnlase egpable,

I mune- co ShillBY d ] : ' - ' t he
second or ”?hﬁiﬁ ant| %%g)f/] ﬁﬁ%ﬁ@%a gﬁggég%gf%%ﬁ@ggﬁﬁg g{%??%%%g?%cti on.
Thi s can beemivgemmy mantunaglobulih pgpdneticai &Foc ekampldeiv Bhopeer desaibed tHanthigbat i ng
W th an_appyopriate r ono ic substrate. Thus, for exanple, one wl]l
desir eqlso c&?ﬁ%ﬁgoﬁﬁg’km‘g{e&g@ ?’Etﬁ@%V%F?fy Spinsiopingires B EHRH ERMETIE h a
urease, gl U%Qﬁﬁerﬁ%l‘i%ﬁt’anﬁlnli‘&lkﬂﬁts@ﬁ‘@&ﬁ@?ﬁgﬁﬁ@?ﬁfmmf@ﬁn lF}(r)lkgﬁe)amtibod

per oxi dase-conjugated antibody for a pe time a r cor?,di tions
that favor pieducionelTopmsdertofdhe humarhgarmi-lmeimengrerghdbakinfgenavartrayain s(eh g. |

bbe Tanory. Saindetant e kARSI hs piofluSion i agraa i batss PRGN SER oquent
to washing tiglleRFBNgEe, YRR BRLE1993) Jaka&‘vif&@HD,tl@%?].' abel is quantified,

e.g., by incubation with a chronogenic substrate such as urea and
bronoc”B8sol purple or 2,2'-azido-di-(3-ethyl-benzthiazoline-6-sul fonic acid

[ ABTS] and H202, pj S . r 9Xi e, t he, enz I | .
Quantitation is fﬁ%‘régsﬁf"g\/eﬁ@a gt sﬁ‘)réipﬁggset?{g‘ﬁa%geflé’é°q8gyn§‘8?§$ﬁ§‘éﬁér ation,
e.g., Uusingak 1906) dincheaped td prodmecintibpdied sMeirgibody fraghb@s iehodirdmnt s,

sol ution -phase ca?&‘gﬁ_ti tion ELISA is al so contenpl ated. Sol uti on phase

ELI SA i nvol f&8usg werRriable (X) dpwanesneEspREPIIes oy aRimmypized donogs. by

nmet hods of 8 el i : . f3me tic
bead. The b%‘gﬁ)r?lg%’? s }eﬁgﬁg{é%’gﬁt‘sé‘&h@sdg‘?‘gg’ﬁ%% %‘ﬁ%ﬁrﬁggﬁ% A ?}n‘?p%gﬁi&gi n.
After &5sui & ahjor or nundradoadpropsn gae dfa fibhenohobactqrinphige; suchtae ML profds t o

occur, the beads are washed. The specific t of antibody is detected with
an anti bpdya‘?‘ﬁ‘g?@@fe&as tl?é‘é‘taé‘.“b‘_?‘ﬁégﬁ%'&ﬂgs é‘? g’ev%l ﬁ%"doéﬁﬂpgﬁﬁetpéﬂ‘.derhi s
conpl ex is the rpachusRTiIARBEOR paMiQe b&ﬁsigy%ﬂ\ 1&&#&1&9&@%@%&0 y of the

el ectrol um nescent, spectrophotoneter, 15 depending on the corﬂ ugat 1 ng
moi et y) . Thphdgegenorné, saleciidnschasdsi ordiha funséinnalipuepdstjesqpfding artibpdylalaod i s

directly related t .he unt of si | _present. .. | ohi stochem stry. The
anti bodi es %eé‘éﬁf}{'sﬁe?"f?%“ gF theeene fage E%E%i"ﬂ&’é’ﬁ% SxhiBHhERoss AQPeRSShods of t he
pr esenBoi NVEhis, e p'nage hemitke dom® of MRiprsiiettidrb\ihe B-cent Phagg} disprgcahiezen and
formalin-fixed, paraffin-enbedded tissue bl ocks Jprepare for study by

i mrunohi st op#ENMS iy a vangty of formasp fardleiprevismessar Jahgsan & <ol #9130 eseral om
t hese parti ecl u L0 prevj | HC
studi es of 5‘?#%&98?@5%@‘? Fltg@fs“ %@?%?Sgaqgﬁgﬁagﬁlﬁb% eas ,ks%"n'gé)f al?Sh\%gﬁ known
t o those of ispkiddla dimersterray of {niiraxamolene aitibodled ¥dm Abmelheadem et al ., 1990;
Allred et al., .199Q),. .25 P nent - sectjons nmay be prepared by a simlar
met hod i nvo?WWBatPE?ﬁv&hrﬁrtyi‘g{l\pg‘?“eﬁ Aertyd ijRj“ We@nﬁ HP‘émBWH%?q Bk é of uge
tube; pelleting; resuspending in 10%formalin for 4 h fixation;

washi ng/ pell eting; resuspending in warm 2. 5% agar; pelleting; cooling in
ice water to harden the agar; renoving the tissue/agar block fromthe tube;
infiltrating and enbedding the block in paraffin; and cutting up to SO
serial 30 permanent sections. F' ACS Analyses. Fluorescent activated cell

. e e o o T N " o o



, that perm

fi5 an di sease marker antigen. The nethod enploys instrunentation that is
capabl e of activating, and detecting the excitation em ssions of | abeled
cells inaliquid medium FACS is unique in its ability to provide a rapid,
reliable, quantitative, and multipard?leter analysis on either |living or
fixed cells. Cells would (%enera.l |y be obt ai ned by bi opsy, eal% ﬁ cel |
suspensi on REHER] b genes|iom nnmmzed humandongesicap be GRRYYCIRBBA desiri ng
to analyze ti'BHH‘ig?fo PhiveRBaRLy amrh&%ﬁ@(lﬁau&ngbé{ﬁwgeﬂ% cafi bdisoldted f ol | ow an

antigen profile during di sease progression n vivo gi ng. The invention

al so cont engskattially ifollowing thegtdtoupues flescnibed by Miadksoetimd e 929 orgomaffith bioely

conj ugat es. ;'Sﬁ term"in vivo imging" refers to any non-invasive nethod
td e detection of a |abeled antibody, or fragment thereof, that

speci figally bingls, ﬁé?uxﬁﬁi'ﬁﬁﬁﬁn&(esﬁn@@ranﬁb e§ﬁ§ch§1ulé@§ﬁaﬁ%oh§attahﬁgﬁ)0dy of
an ani mal or human subject . The inmaging hods general ly invol ve

. admi ni ster ma@ (somatrc lmypermiitation)s (oo f tllﬁclmmgesrmgo dfwid confechigheunt of a

-

det ect abl y | ed S ance nti bod r, fragment thereof (in
a phar mceﬁt?ﬂg dg# ?é%t‘ﬁ?ia)g%gﬁgﬁ %’g[}'csr‘i'r% € %maﬁ%%‘ﬁ#@a?g? cancer narker
antibody r %@ﬁ%@ﬁﬂg/ wlcate@aﬁ@aiffeeamﬁ% d‘iﬁﬁhg@ﬁbs@@ﬁdn@&ﬁhgeﬂ%ﬂﬁlﬂéﬂg@d’l‘mé t he
met hods of the present invention, and then detecting the binding of the

| abel ed antridﬁ@fd proeess [gan bamimicked by emplpyingrthe t@étﬂ@ét—' kpown pyirdpin s
refer Niv 2 hat
Retoot 161 & Dutfibhr (MB&E £ar 100B) 36 Wil pftino, BRACRAR A BribBRY A 12

anmount Of aardtbb&féﬁ abilaitet dh phegt displapostybe m’fprNeﬂgjmtwédﬂﬁnjb edplacinpthe when
adm nistered is sufficient to enable |l ater detection of binding of the

anti body orhevygndlightchainaneegion gapshaithrereriormes et napurallrgerimng Vanaats
ti bod t t
anti body- %&%\E;gﬁgg}lﬁtfgg %ﬁ 5@11 aﬂnéderéﬁl%ﬁﬂﬁmﬁ iy @@gﬁi‘@s&&h&g@@ ac

wth 25 rea e present vmt sues
patient, arwldmwﬁtddamon of mhbﬁdnee(mmsmﬁbbdy fragia¢rs wilthraffitdtiecia thonMdent ify

the detectabl e marker. Anti n es or,. constructs for imaging thus

have t h® abfiergs: yAtSB'aﬁS)S\g‘?rdES‘é?gY éggggghng@nph rep?"&?‘“’é%&ﬁ%‘? t hr ough

magnetic re t i t onogr aphy
M%ﬂ@%}éﬁsf >(é:{] {l@g‘llwﬁfji%&‘ﬂre i 5’&% &'l }Egﬁi affimit fﬁhﬁ‘ﬁn

and the like 30 useful 1 n Magnétic Resonance | maging
("MRI") i ncantibedy Hhscatl;cﬂr@atsucta@rgtplmgsbbnarymsmdéylfmﬁﬁdpetszl | ($9%4), SSMn,

162Dy~ 52Cr Fe, with adol [ | um ften [ referred i oactive
subst ances, GE‘EFC‘%‘ g@‘ngéf‘,’hﬁlﬁ% F“Y‘h B3k al'?ﬁ) aﬁé OFLPIEE %Eﬁa‘gfsed usi ng
a ganmma sci \%éxjehl?él'uﬁﬁaﬁmbéy Qs Qﬁ.ﬁ]ﬁpmhmegbﬁ&sﬁeeawtm to tHel startif@fbdemur t her
exanples of netallic ions suitable for use in this invention are 123h 131 h

131 90Ru~aralbo:dy Arcarding2g thig8@thed, whish is gsyreferrgddo2s Yepitope mmprapting’, t o

d t t the half
consder oL R VPG| o MBSl 11 L
of maxi mum gigplay echifiqub & replaget with dtepeRolrt ofhatighVdonididgerds, cpétingous

radi ati on upon the host, as well as background, is mnimzed. Ideally, a
r adi onucl i de@dgateumasy chimesap vﬁelﬁﬁﬁﬁi QipankiEEn rqsg]éq(mdscﬂquq fhumas varrtlsi on, but

produce a '9589813%‘??&%1 f {B.Kl faﬁt b:l'nﬁtﬁngg%o gec g%gbg]olwc]"n h may be

readily dete by conven camne e may be bound
to an aati banprieis) ﬂxerchd:cee@phxynemr Whmhtheprtobgssbyreih@atcrtnmgdaﬂo irepilacertbeli ary

functional grou dla functlon gr oups ' are o en_used to
bi nd radi oi ¥t B%r%i? aé’é‘“}?ﬁta&f‘ ‘FBH@‘WM%&I&%@BW igation

di et hyl enet (y@gspeREN! %ﬁﬁi%'n%d%hﬂ t(u@xﬂﬁ&)auaﬁgﬁ%@ﬂ‘t'a%HSo&lb@w opiet racetic
acid (EDTA). Adm nistration of the |abeled antibody may be 'l ocal or

syst enm ¢ angrafingatietephnigheprovides avraplotely hymamantihodices, evhleh hgveng a t he

spi nal f|UI or tg(e d‘tlﬁ (gm ni st({? n also may be intradernmal or
intracavita MY RN, grﬁf‘b SPRE BW%Pte under exani nation. After a
suffichgnt ti rre has | apsed for the |abeled antibody or fragment to bind to
the diseased tissue, in this case cancer tissue, for exanple 30 mn to 48

. h, the area of tﬁetlbgéy&pmgad@sr Aniibedy repivgaies Gosmprisng anantbadioidhe t he

| magi ng 20 n%gn ql‘i’rﬁﬁ:d'\@hﬂotl?g Eaglnt gj gqg"i)utsrzdt 1%{“@8 'a?l?erwmz Qger?r!a? ot her

enmer gi ng i nagi ng stribution he bound
radi oact i vedatsahlﬂa@band dytosomaagm&ecmmldﬁ,cartemeamnzlymennmbnta aoni t ored and
recorded. By conparjing the results with datgféﬁbt ai ned from studi es of

clinical |y Reamareytsalagentgicsformfurtheraspertsotifie mysRugn [dipeigstic an ed 25
tissue can be determ ned.
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The exact imaging protocol will necessarily vary dependi ng upon factors
specific to the patient, and dependi ng upon the body site under

exam nation, nmethod of administration, type of |abel used and the like. The
determ nation of specific procedures #s, however, routine to the skilled
artisan. Al though dosages for imaging 30 enbodi nents are dependent upon the
age and wei gbnjugdtesmaay bauseddodinia i ivitko degrosties, apbLa vagiely OHIMHBYIPRSAYS: ny,

nore preferably,. abhout 1.0.t 0 about . j body- conj ugat e per
patient is g%%%‘e’(’rﬁfvgt&é%ogh Ses“&ge"'?f‘ﬂ &&lgte@%&%%% 7 Screening Met hods for
| denti fyi ng Nucl €eraiiGhflBodsnangligags Skl thesedhenddd privasriyiforuse iSepoences
Thi s exanpl e descri bes nethods of screening candi date eukaryotjc nucleic S

acids to i dahererthe piiodyds heked e qerondey Ripdingliandordp gRENZ¥ERdBnce and/ or
a trans @e”bfaﬁig}&est%@%%ﬁgirlll %e‘hefa?e f@é’ibr%h%gﬁgxci 5t dolRt ﬁﬁfl RQfrthddenee usef ul

in identifyi nov af sequence a r a transnenbrane sequence

-cont ai ni ng ewlsanateo Bxamplestod sugmbldenzimien oiclicdle usense, allentinaphosphhtasesur f ace

proteins. Cenerically, the nethod conprises the ste of a) contacting a
Dact or | 2l c ORI Sy cTodes PebR s AGECORB O ISTRTod SRR SImE © *
eukaryotic puglfixce Bi6lif a5 HBMordREpEvitR dRipRRAE BRIREioPsiG 1abdRifsat i on in
a region conprising a signal sequence and/or a transnenbrane sequence of
t he mar ker getiknowndo thoss of gkehhimthefadrin fightandos describedy ferseiapplain Ure nmar ker

gene; ere funct] L. i of . & rke Angdi es.that the
candi dat’e nllj’eiea$5é§3r8§7sSéﬁ@ﬁ?iﬁb&@e3%@&5@%@@@5‘%&@%&8@ a 15
si gnal sequgnes 2anddeh iftotpRnedRERmEref@a@Nce. Any narker gene that
requires a signal sequence for its function or expression may be used. In

one such enbodi méhker antibodyeomiugates, intentled e durfctipnal weilisys ircdwderthosegvhgte E.

i [ d th I id i . i.bi ot i
Chat requi r ot apipdy SeOaleR@os o Byl h o b Wb ERE Aediinie Bone
speci fi c exaibitor, edigEptaii bqjtmhgecwﬁmitﬁfoance mar ker gene is the

anpicillin-resistance gene wth a nutation in its endogenous signal
sequencl®, for exanple, two restriction sites, such as EcoRl and BanH , may

repl ace 69 base i : i ; rirsi ﬁmﬂg’ L
sequence. This ppgiggﬁa ,Jlee‘}n%gtéglogﬁ %@]%S‘F‘,ﬁh\givﬂgéﬂ%}]s a g%gﬁ*é?g%}:%ggk
el sewher e i AntiMibsoe dagaodticcgtntan providectar imdgh ef faceanipdd, beath) thiraid)brdasty i t

devoid of anpicillin 25 resistance. Any nmarker gene that requires a signal
sequence f oB5iIS, GOIfH PRRAREAST reBdln P BN N EeRFOFRte AGPAtic, |3Rd Jung capess or

embodi ment, | e iMSping PESLY iRfheind, Bmpute¥ai el |
and the pl asr%#gag%qrr%gééstggs’gﬁiégﬁ?? |%ta?lcereg%ls%’anc lmargkn?r’ geﬁ‘eethat

requi r eX) a shdssidn temgpmaphy ahdsuchttechihologids mmydre empdowsisilothe | n one specific

exanple, the 30 antibiotic resistance marker e, ls the .

St 61 11 i - peabe g T AT SERh HoARPedL R B Al aspally
sequence, f ginExanPtficed WRkELS dthéise&Rteliah8r trankiibnftrafChiSleidakd ddanHl , may
repl ace 69 base pairs of the region conprising the endogenous signal
sequence. Thinggipkagentavilldeido@ie detectableArpn impagiog sush as 2 pardmasidtised

el sewhere in_,. 6§.thehs sgechic tion renders tha bacterial cell harboring
it devoid of*HRAFIYE P THOTCREME#560ke. As per the method of the invention, an

eukar yogg ¢ nucl eiMardCdppropHecivta@irgSagehts ArckNedinithé &rt, S @Fe @ethbasford.  For

exanple, in the specific enbodinent that 5 utilizes s the plasmd,

CAST
a_eukaryot i dheiuatfashmenidpantiprdienses. e&n h8: RAlIHEH0Zhe _eﬁll*fb“’éi%ﬁ@g’lbﬁ | site.
[T the eukanyohhgall ibid s ftheAR).Cettin GREHMAL uefhodl BN CIRANGNRS and/ of

a transmenbrane domain, | store a tunction si gnal sequence in the
pl asmi d mar ke¢talghekate chmysex ehplofingcfor examplecatporgaisc oielating dgentmcker gene

ill b - h T, th | oni f K i
hic eic. aci dOHEA et feteratbalybES daens 73 0BT v aisd ichégradded °
transmeggpr arl@i_ﬂg&}fﬂzgmgﬁﬂ M PreseRBPH A Eduipling 8Sdnd SRICR pAitgrafich pacteri al

grow h on anpi ci ates. Therefore, according to the nethod of the

.invention, gqendddet€ogukateywithluntestan magksrslanapreparddes thar prespppepbthest and

| oned i nt AST ther si.nmil l.asmi d | ated ont icilli
ol ates or orfogoE e s TR AR PBCURRE "15 ol a Speotfi cal |y

desi gned to det eqh thd\@s&Bf fhmagReic idfiComOmight ¥Rati6] Beay bhatansplé ionge on
anpicillin or express any other marker gene are then sel ected. Mnipreps

are then persugh apchremiyms OilB¢ mangaaeson().fiFsnbltlh droa| (Bhesebalhtlk pskeh().s o
isolated is then sequenced to identify the nucleic acid sequences
conprising a transnenbrane and/or signal sequence domain. This is followed
by steps to isolate or identify the 20 corresponding protein. It is
contenpl ated that one may use as a starting material for a candi date
eukaryotic nucleic acid, any eukaryotic cell, tissue, organ, cell Iline,

o oy o RN I A N g



30 The positive clones identified by the nmethods of the invention will then
be sequenced and subject to other identification and isolation nmethods by
nmet hods well known in the art. In one enbodi nent, the nmethod can be used to
identify differential gene expressiondin normal versus diseased cells or
normal cells versus cells in different netabolic conditions and invol ves,

i sol ating DrgRper O acodyngum I ssmaium (140, yiesbium/@lls isadeliniym £boo) |

spotting th r

a1 er ont i ar PO 6 1y MhEIRS d Biros BRtring Sl 0 AEBRARAM. puth ;g
t he correspgmiblingunp boingipasicalaelyipsefeaedd and identi f| ed. EXAMPLE 8

Devel opnment of Di agnostl C t hods The i nventjon al so QrOVi des

.di agnosti c et ho&sugsful ieflerfgnieyts: sue aﬁﬁé?@ﬁ@ég@& RC Eéatsa_é, Nt abol i ¢
condi tign OfinfldAR8 MAthaRBASIP), RO, FABRIS 180 cldbcfhul) YiSal

gm' ect using the
si gnal sequence an norarié conpf’i sing proteins 1 3r nucl ei ¢
.acids of the invﬁnthie(mase d!fsraqiiomcttmenmtmmafomhempemxe aadfor diagnestior ane sequence

and/or a S|gn sequence are typica 1pg i ns;that. are t hers;secr et ed
froma cel | 2% ‘CPE%‘? d’é‘eé‘ﬂgﬁ {‘/?Bfaé@ﬂn fo acﬁrg hreRyium, e 5t7%1‘?gj‘ ts for

bl 0od t est ss&gg,f b &'r@,glmlﬁi galﬁflm61 SRS n 1-5tiﬁlem SEAUEPY icind'Byel secreted

and transrrenbrane  Rpote y the nmet h% e |nvent|§n as 15 descri bed
above, provmdlwnnunnrmuspbeﬂpgew/nlmmkmr s,lth@mdrragnos@cramw sulplauri ety of

i agnodlh ¢ IrsbRety | PRuRaRar Ty LisRAFs baned e PR i nc boay

direct ed ag 8BS dinfenB0 hyPRBkAiEiam MBindGRdRM' S @fe dsd bRASHRIHedAge KEMYRNCE
and/or a signal sequence that is identified to be a target protein or a

mar ker pr ot &wenergyaed sistabdity fordengrgnge deteriionb) obtai ning a sanple froma

huan subj ect  SuRRRELENAPBKE AR S REAREPIn SRR bhOBe pfdbu BT XT 19 the

anti body with th ssayi ntigen-anti body

bi ndi ng, whaéiding I&ewanilmg@nmmadmlmemmcﬁmnstmbquasczhh@e iddsaeddyor
condition in the subject. One of ordinary skill in the art will recognize

that arkd anepmacyvifhspdiem g8 pefasssim indi @qmi chemig e31diEn rEsab NP @S and
| ud As
ot hods. ar ¢ "y yBBRRIBHEOS ALY ol IR s | A RBNase! ST OY, 08

may be an i Abogcendipg toahé tventt@rmaypbe labeledd\nm taﬂumoamgé‘ybyagarﬁ_l SA a
i s al so envisioned that

Stch anti bodi SEMERPIESa LB EHETEE OONIEE belo-aiash VM MBEE DU Kt f or
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20  to this column or by direct labeling techniques, e.g., by incubating pertechnate, a
reducing agent such as SNCl,, a buffer solution such as sodium-potassium phthalate
solution, and the antibody.
Intermediary functional groups which are often used to bind radioisotopes
which exist as metallic ions to antibody are diethylenetriaminepentaacetic acid
25 (DTPA) and ethylene diaminetetracetic acid (EDTA).
Fluorescent labels include rhodamine, fluorescein isothiocyanate and

renographin.

K. Immunological Detection
30 Immunoassays. The antibodies of the invention are contemplated to be useful
in various diagnostic and prognostic applications connected with the detection and
analysis of cancer, obesity and a host of other diseases such as but not limited to heart
disease, osteoporosis, diabetes, and neurodegenerative diseases. In still further

embodiments, the present invention thus contemplates immunodetection methods for



protein conprising a signal sequence and/or a transnenbrane domain in a
pharmaceutical ly acceptable nediumin a suitable container neans.
Addi ti onal ~0 reagents, buffers, enzynmes and other agents that are
required for the assaying or detectidf may be supplied in the kits as well.
Yet other diagnostic nethods are contenpl ated which use nol ecul ar bi ol ogy
det ecti on mbBiTldss purifyings identi e reraewing, quastifying asiotherwisg gepsally or DNA) 5
expressi on . ic acid th encodes a secreted and transnmenbrane
pr ot ei ns thg{zteﬁé@bﬁég’ 'Cflfc;i‘ceoﬁ‘?‘?q‘nfg%' to be expressed in an disease, and/or
abnor mal net abol The arRgs 6f vapioys usdfeldimmainodetsctidn methody/hdve deaeddsodbedoih t he
i nvention as descr.ibed above. Such a_net hod cmri ses a) obtaining an

c
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of the diseases or conditions contenplated to be detected include endocrine
di seases, renal d& gemsasimmgenobinsiegmathads ickida obining e saraplolsuspectedic§ eases,

pul monar y. aceuduBE R PYpRaE oo, AL e BRI S Wl R aRI Ry

abnor mal nmebapmitdig oPpepdidy i Adcogiabed with sieasresent Dvestidn, as gxeaasy sy bécl ude
cancer, Al zheiner's disease, 25 osteoporosis, coronary artery disease,
congestli‘ve Hedgrcondifipus @fective toalowiths ermation g imegeogonkexest " wi | | be
appreci ated by O%B%m%l&%ig&irngnféfﬁdds of “’l(lg nﬁ’/e idi inEltﬁ?E mtenfaodggér%ﬂ:%tiﬁ’é the
i nvention are capable of 1dentifyling eukaryotic protelns and/or nucfeic
aci ds encodionguantifpagyite amount bf arcasivdvoaiponamtdi asamplel @hsih mabhadsns i n any
cell type. Theref or‘gf\,é protei ns and m%cl eic acids that are differentially
expressed i FEauFy the detection op quantitaliogof gy ynmupe cpleres foaasd dyringdhey  he

present met e i i i i agnost | hods
et for 1he auniBestsCloR2 ok AGRRT TRKER Sullolor o'y dedil 1000

i nvent i2®n i snankdr ahiigenterdancer anyke peatein) peppideoen nerrespohding anithadly, amd/ or

di seases/conditi.ons. 71.All of., the co itions and/or t hods di scl osed
Cnd ot o moq hesthe samp dichan aRlinde oy SOTRER i B PRl a e bas maks ot o

in light of pth@dRh@s®Mct 8 éﬁnﬂ?ﬁ&@-an%hi@f’ihﬂﬂxrﬁ%@ﬁ%ﬁiéx% imeaiddémhéods of

this invention have been described in terns of preferred enbodinents, it
wi || be appapestiic ¢anditipnge of skill in the art that variations 5 may be

Seauence of st epdt Bt R AR B eBal HRARRACR Y VRSB 1T om (e

concept2s spissimpleaid issgpetadf oftdaftaining htarer-spdife ipigen,suctohd ¥T-cell wi Il be
apparent that certain agents, which are both chem cally and physiologically
rel ated, nmagamssn.dugianama,ghieblagemaastragpdema, aieaseer aidie braasdi gastilsi fdohe sane
or simlar r S u i | ¢ I m i es and
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30 protein-containing compositions, or even any biological fluid that comes into contact
with cancer tissues, including blood, lymphatic fluid, seminal fluid and urine.
Contacting the chosen biological sample with the protein, peptide or antibody
under conditions effective and for a period of time sufficient to allow the formation of

immune complexes (primary immune complexes) is generally a matter of simply
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that has binding affinity for the encoded protein, peptlde or corresponding antibody.

et

In these cases, the second binding ligand may be linked to a detectable label. The
second binding ligand is itself often an antibody, which may thus be termed a

25 "secondary" antibody. The primary immune complexes are contacted with the
labeled, secondary binding ligand, or antibody, under conditions effective and for a
period of time sufficient to allow the formation of secondary immune complexes. The
secondary immune complexes are then generally washed to remove any
non-specifically bound labeled secondary antibodies or ligands, and the remaining

30 label in the secondary immune complexes is then detected.

Further methods inciude the detection of primary immune complexes by a two

step approach. A second binding ligand, such as an antibody, that has binding affinity
for the encoded protein, peptide or corresponding antibody is used to form secondary

immune complexes, as described above. After washing, the secondary immune
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Wat er hdise e inyentionupn a clini¢al samppls. The skiflod extisomis welbegsedyip thase o |

Genomi cs, c%ﬁ 989 7'r WE CLAIM 1. A nethod for identifying a

candi date ey argo Ic nucleic acid that encodes a pol ypeptide which
conprises a signal sequence and/or transnmenbrane sequence conprising: 5 (a)
contacting a bacterial .cell with a plasm d conprising a marker gene and the
candi dat e eukary&tic '€l ei c acid; and (b) screening for function of the

mar ker gene, whegghBerl et Kit®N TRE nfallSials and reagents required for detecting the
20 levels of expression of a polypeptide/protein comprising a signal sequence and/or a
transmembrane sequence identified by methods of the invention in a biological
sample which is isolated from a subject with a disease or a particular physiological

state or a condition efc., may be assembled together in a kit.

25 Molecular Biology Kits. One set of Kits are designed to detect the levels of
expression of a polypeptide/protein comprising a signal sequence and/or a
transmembrane sequence expressed differentially in a cancer cell versus a normal cell.
Thus, the kits are designed to detect cancer markers identified by the invention.
Preferably, the kits will comprise, in suitable container, one or more nucleic acid

30  probes or primers and means for detecting nucleic acids. Therefore, kits for
diagnosing cancer will comprise, a) oligonucleotide probes comprising a sequence
comprised within one of SEQ ID NO: 17, SEQ ID NO: 23, SEQ ID NO: 27, SEQ ID
NO: 37, SEQ ID NO: 43, SEQ ID NO: 47, SEQ ID NO: 53, SEQ ID NO: 71, SEQ ID
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID



mar ker gene requires the presence of a polypeptide conprising a signal
sequence and/or a transnenbrane sequence. 10 2. A nethod for obtaining a
candi dat e eukaryotic nucleic acid that encodes a pol ypeptide which
conprises a signal sequence or a trarnmenbrane sequence conprising: (a)

contacting a bacterial cell with a plasm d conprising a narker and the
CoM ot ot NGuh Spe i Ny o ebe0 B BO7 TG LB NBr sy b Nk 5B $883B ohe

mar ker gene, kAL i r e j r&sence
0F & polypeniPHESESROENG69, ) fp NI ITESESNDARDE 1 A5G 85 N 201 i
sequgnce; harsEclﬁﬂ)NG:FﬂaSB%mmN!ﬁbgcsEQi[ﬂpNe: 8.8EQ )IDtIF(O: YBJ(SIEQH)NG:;:ISI hat
encodes the po epti de ich co i ses_a signal sequen r

.t ransnenbr ar&‘% &c‘@: SEQ %@%?*@5@ I‘!:Qaﬁ%nS%QﬂD §P¢Me§§ﬁﬁﬁﬁﬂ‘§i 35
eukaryotd c i i<d i £ i49t & faO):

[ nver%/ebgr at %@g@%&%@a@%ﬁ%??gﬁ ?Igllﬁld’t}c %lrs?@g?g@fz‘% §1.Eg'll'-ﬁeN(r)ris\%1Hod of
~claim3, wheSEQ NG 55 SECHIANG: HTCSEQ EDNO:5Y, SEQ Mhdithl6il aBEQUDINOcoéXci d.

Prom the:or AR NG, dpQ T, Brc TR 4 S i Bl ACHERRPLFE oci o
30 6. The me§ %No:‘%i?@isEQlH?No?.QSM?DN(D:hﬂ)I?FE@NPNU?1'1131,CSB@H)m:d is

sel ected fromthe group consisting of a fat cell nucleic acid, a cancer
cel | nucl ei cl1ac8BQ IBMOah19, 5 ANG:da 1 cSEQ AP ¥, at k domplementythereaft hod

of claim6 wherein the cancer cel.l -auclei.c acid.i el ect. t he group
consi stﬁg i ag)t fﬁ?ﬁ?rﬁtqfeelnf‘y’ﬂfﬁc? ibé’f%cn,sl’ §cgsgd In %@Pg%b?%‘f?ngs'ggrl ’fléagrgl'g?cl ei ¢ acid.
8. The method of glcgitiim@mMiaiRénts, shich £aAKAE feralst iMNEHRErE batiisk, itle Mediiseast
cancer 5 cell nucleic acid. 9. The nmethod of claim8 wherein the breast

cancer cel | foudétestingdh¢ nudleic apids mayibe 4l labedsuph ana radielakedy thatds linkgdderadi ¢ aci d
selected fromthe. grQ isting of a MCF7 cell nucleic acid, an SKBR-3
nucl ei ¢ aci On’uc(iiel QR}%-%fgt%a%ucl eic acid, a 10 MCF6 nucleic acid, a T47D

nucl ei ¢ acid, andpraferyDAithBredRbsersuithisie forase th PCR. ITRERkits oeb pimetsavith 1 or
2, wherein the marker gene contains a nut the coding region for a

si gnal Sequetie@rabhypeproyided dhas %%%H@%%g’tﬂ'lé‘gg@ g‘ﬁ“ ?%‘%‘80@6“ ker
pol ypepti de-diétf’nc&gergioﬂa%fﬁ?ef%ﬂg%wn&h&itd@eg%%ogméﬁ;gegfgtd%?ih Qsmpgéihga gene is

a sel ectabl e mar gene a erel scre unction of the
mar ker gene sigmpséquesceaariyiangnmembrany seqiencd exphnessérbdifferdngibllye sl d cannel/ or

Survi val of Gl erueaPTrl SN ba el  Breprgeny oPUOPRCPLETU e & |
i ndi cat es t hoidibgiaafte scieliea RHRPNGUHEseEcRl SrRffed IRAGRIASoanEIRbePAPt i de
conprising a signal sequence and/or “a transmenbrane
20 PCR kits may be enzymes suitable for amplifying nucleic acids, including various
polymerases (RT, Taq, etc.), deoxynucleotides and buffers to provide the necessary
reaction mixture for amplification.
The molecular biological detection kits of the present invention, as disclosed
herein, also may contain one or more of a variety of other cancer marker gene
25 sequences as described above. By way of example only, one may mention prostate
specific antigen (PSA) sequences, probes and primers.
In each case, the kits will preferably comprise distinct containers for each
individual reagent and enzyme, as well as for each cancer probe or primer pair. Each
biological agent will generally be suitable aliquoted in their respective containers.
30 The container means of the kits will generally include at least one vial or test
tube. Flasks, bottles and other container means into which the reagents are placed and
aliquoted are also possible. The individual containers of the kit will preferably be

maintained in close confinement for commercial sale. Suitable larger containers may



sequence. 25 13. The nethod of claim2 wherein a plurality of candidate
eukaryotic nucleic acids are isolated. 14. The nethod of claim 2, further
conpri sing sequencing the isol ated candi date eukaryotic nucleic acid. 30
15. The method of claim2, further ca#prising expressing the candidate
eukaryotic nucleic acid and identifying and isolating the expressed

pol ypept i desndwdsoiaiegtipy ot blewcanplded & aétleﬁﬁmlwﬁmom%@e dggred vialsare 15 The

thod of cl 5 the funct f th
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correlating the eukaryotic nucleic 5 acid andl or the pol ypepti de encoded

thereby to a disease, state of FVFSI ol ogi cal . condition, or ot hﬁl,re condi ti on.
.18. The net hod ofl”tt’lﬂé!f‘fﬂeﬂ"%gﬂél furibergrabodiments, the Iveptiep PIO¥IEES he gr oup

consi stiqg T8 rdi ovascul ar
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di sease, a dermatol Qgj cal |sease an astroin al dIS ase. 19. The
ot hodof CcicapioiEs UREFRiHIiRG Bres Selk SpEoeshTam Cakindgolopieal SEASY of

cl aim15 fur T d/
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t he pol ypeptide encod to a physiol ogical condition. .

met hod of clfar e POl yplaptide/protefrecquyrssing asjguallsequencé andior a tsangmetmdraneof fat 20
met abol m 22. Th rret hod of c}(ai m 1l or 2 wherein the bacterial cell is
sel ecte fr&ﬁﬂ‘f"ﬂ&e bR CORYIRY Hy of a gram negative bacterial cell and a

gram posi tive bacfiRikifdenefilly-corprides, aj NEpHaBhb@dtiodllycdcatptatda caier,eb)nark he

bacterial cell is an Escherichia coli cell. 24. Thé method of claim1 or 2

wher ei n t he antibédyr diggstes dgainsareantigen tnesded hi SFROEDNEAS| SEQIR NO: 24,

and o o6l cotuit B RKFRE; SBORIPNGD 8 SEGIBNATRE se8; TEREH U8 SEQTENS, sn0
screenabl e rEEGED NPT, SEC?E)HCI ah) ee@ma«de’t@ea@mm I‘T@dSE@IIB(N@erom
the grou conS|st| n of a fluorescence nethod, a colorinetric nethod

r adi oactd ve SE;QIHB(N e SER EhDiaRi SEQAPHYe: 94, SEQ BENOr98, SEQHBNGt ¢l a| m
24, wherei n {gaesERIKPUOITEL S AFNRSIITH SEQTHING; HONRPRIRIR1DERIRD a

fl uorescent protern gené = gal act osi gene, antibiotic
resi stance genNO: a30ydrSEGy ]IgNICesu, SEQMDNQe 8SEQIDMNODI(; SEE HediGstldnce gene,

ant bi ot 1 1950 D Moe! G SRR TENG: 20nsreIPING: 26 5EL A danSERIBNGRD et nod
of claiml %gm%w@ {gﬁkg bdgﬁggﬁl&q\,\?%@ g)N@ q@t 8r0ap NO. kg.om a

DNA [ibrary. clalm erel [ibrary is
sel ect ef0 f r SEQ D ND 0L S(E@H])ND 13§, SEQADJ¥Q 058, (SEQ\IILD NCeré)r SEQAP NO: 62,

ol i gonucl eotd de DN LPHY S RD: 26508 10 2626 'SEXXID NO: 70, SEQ ID NO: 80,
SEQ ID NO: 82, SEQ ID NO: 88, SEQ ID NO: 96, SEQ ID NO: 102, SEQ ID NO:
114, SEQ ID NO: 116, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 128 or a
fragment thereof, in a suitable container means; and ¢) an immunodetection reagent.
25 MADs are readily prepared and will often be preferred. Where proteins or peptides
are provided, it is generally preferred that they be highly purified.

In certain embodiments, the antigen or the antibody may be bound to a solid
support, such as a column matrix or well of a microtitre plate. The immunodetection
reagents of the kit may take any one of a variety of forms, including those detectable

30 labels that are associated with, or linked to, the given antibody or antigen itself.
Detectable labels that are associated with or attached to a secondary binding ligand
are also contemplated. Exemplary secondary ligands are those secondary antibodies

that have binding affinity for the first antibody or antigen.



30. The nethod of claim1 or 2, wherein a cloning site is operably Iinked
to the marker gene and wherein the candi date nucleic acid can be cloned
into the cloning site. 20 31. The nethod of claim 30, wherein the cloning
site conprises at |east one endonucl eése restriction enzyrre cl eavage site.
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signal sequence and/or a transmembrane sequence expressed differentially in a fat cell
with a abnormal physiology or metabolism versus a normal cell to be identified.
Preferred pairs of primers for amplifying nucleic acids are selected to amplify the

15  sequences specified herein. Also included in PCR kits may be enzymes suitable for

amplifying nucleic acids, including various polymerases (RT, Taq, etc.),
deoxynucleotides and buffers to provide the necessary reaction mixture for
amplification.

In each case, the kits will preferably comprise distinct containers for each

20 individual reagent and enzyme, as well as for each probe or primer pair. Each
biological agent will generally be suitable aliquoted in their respective containers.

The container means of the kits will generally include at least one vial or test
tube. Flasks, bottles and other container means into which the reagents are placed and
aliquoted are also possible. The individual containers of the kit will preferably be

25  maintained in close confinement for commercial sale. Suitable larger containers may
include injection or blow-molded plastic containers into which the desired vials are

retained. Instructions may be provided with the kit.

Immunodetection Kits. In further embodiments, the invention provides
30  immunological kits for use in detecting the levels of expression of a
polypeptide/protein comprising a signal sequence and/or a transmembrane sequence
expressed differentially in a fat cell that has a fat metabolic defect or other abnormal
condition versus a normal fat cell in biological samples. Such kits will generally

comprise one or more antibodies that have immunospecificity for the
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NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 182, SEQ ID NO: 188,
SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID

10  NO: 201, SEQ ID NO: 210, SEQ ID NO: 214, SEQ ID NO: 218, SEQ ID NO: 234,
SEQ ID NO: 238, SEQ ID NO: 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254,
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID
NO: 270, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 286,

15 SEQID NO: 288, SEQ ID NO: 295, SEQ ID NO: 297, or an antigenic fragment
thereof, in a suitable container means; and c¢) an immunodetection reagent. MAbs
are readily prepared and will often be preferred. Where proteins or peptides are
prbvided, it is generally preferred that they be highly purified.

In certain embodiments, the antigen or the antibody may be bound to a solid

20  support, such as a column matrix or well of a microtitre plate. The immunodetection
reagents of the kit may take any one of a variety of forms, including those detectable
labels that are associated with, or linked to, the given antibody or antigen itself.
Detectable labels that are associated with or attached to a secondary binding ligand
are also contemplated. Exemplary secondary ligands are those secondary antibodies

25  that have binding affinity for the first antibody or antigen.

Further suitable immunodetection reagents for use in the present kits include
the two-component reagent that comprises a secondary antibody that has binding
affinity for the first antibody or antigen, along with a third antibody that has binding
affinity for the second antibody, wherein the third antibody is linked to a detectable

30  label.

As noted above in the discussion of antibody conjugates, a number of

exemplary labels are known in the art and all such labels may be employed in

connection with the present invention. Radiolabels, nuclear magnetic spin-resonance
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- The kits may further comprise a suitably aliquoted composition of an antigen

whether labeled or unlabeled, as may be used to prepare a standard curve for a
detection assay.
The kits of the invention, regardless of type, will generally comprise one or
10  more containers into which the biological agents are placed and, preferably, suitable
aliquoted. The components of the kits may be packaged either in aqueous media or in
lyophilized form.
The container of the kits will generally include at least one vial, test tube,
flask, bottle, or even syringe or other container means, into which the antibody or
15 antigen may be placed, and preferably, suitably aliquoted. Where a second or third
binding ligand or additional component is provided, the kit will also generally contain
a second, third or other additional container into which this ligand or component may
be placed.
The kits of the present invention will also typically include a means for
20  containing the antibody, antigen, and any other reagent containers in close
confinement for commercial sale. Such containers may include injection or

blow-molded plastic containers into which the desired vials are retained.

M. Examples
25 The following examples are included to demonstrate preferred embodiments
of the invention. It should be appreciated by those of skill in the art that the
techniques disclosed in the examples which follow represent techniques discovered by
the inventor to function well in the practice of the invention, and thus can be
considered to constitute preferred modes for its practice. However, those of skill in
30 the art should, in light of the present disclosure, appreciate that many changes can be
made in the specific embodiments which are disclosed and still obtain a like or similar

result without departing from the spirit and scope of the invention.

EXAMPLE 1
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1100\ &) - Ly njr&(gﬁ‘ln(-)rems?a% 4 OX8np-R vhd generated, which corresponds to 23 amino

acids at the amino-terminal that begin at the starting methionine and comprise the
native signal sequence that targets the Amp-R gene product to the extracellular space
in the bacteria. A 20-base multiple cloning site was cloned in place of this 69-base
deletion.
10
EXAMPLE 2
Candidate Nucleic Acids

A random primed cDNA library is generated from the tissue or cell type of

interest, and directionally cloned upstream of a marker that confers survival on
15 selective media only in the presence of a mammalian signal sequence.

A vector was generated as described in Example 1 above and tested with the
c¢DNA fragments that encoded both known secreted proteins and non-secreted
proteins. On selection for the ampicillin resistance marker colony formation was
observed only when the cDNA fragments encoded a protein comprising a signal

20 sequence and/or a transmembrane domain.

EXAMPLE 3
Secreted/Transmembrane Proteins from Breast Cancer
mRNA derived from mouse mammary tissue was prepared as the candidate
25 nucleic acid and tested. One microgram of mRNA was sufficient to yield >40,000
putative signal-sequence containing cDNA clones. Ten clones were sequenced and
all comprised signal sequences. Nine of these was identified as secreted proteins and
one was identified to be a transmembrane proteins normally present in mammary
tissue. The transmembrane protein identified, GlyCAM1, is a marker of breast
30  differentiation (Dowbenko et al., 1993). This method was also performed with PCR
amplified cDNA from small tissue samples, comparable in size to biopsy specimens,
and again positive clones were identified.
Breast cancer cell lines and breast cabcer cells were also analyzed for

identification of proteins comprising signal sequences and/or transmembrane
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99, SEQ ID NO: 103, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 125, SEQ ID
NO: 129 are novel previously uncharacterized sequences. These correspond to the
amino acid sequences SEQ ID NO: 18, SEQ ID NO: 24, SEQ ID NO: 28, SEQ ID
NO: 38, SEQ ID NO: 44, SEQ ID NO: 48, SEQ ID NO: 54, SEQ ID NO: 72, SEQ ID
NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID
NO: 92, SEQ ID NO: 94, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 104, SEQ
ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 126, and SEQ ID NO: 130.

Additionally, the inventors contemplate analyzing thousands of positive clones
from both breast cancer cell lines as well as from clinical samples of breast cancer
cells. This requires a rapid method for DNA extraction. Therefore, the inventors
have developed a high-throughtput 96-well mini-prep format that allows DNA to be
isolated from greater than 1000 colonies per day. Similar experiments are
contemplated for other cancers as well.

Differential expression of the secreted and/or cell-surface markers 1s
cancerous cells versus normal tissue is an important consideration for the
identification of cancer-markers. Hence, the signal sequence-containing clones from
mouse tissue were analyzed for amenability to microarray analysis. For this analysis,
DNA was obtained from the 96-well miniprep protocol and the plasmid insert was
amplified in a high-throughput 96-well format PCR™. Following this DNA was
spotted onto a microarray chip and the array was hybridized with two different
probes. Differential expression of genes has been demonstrated. In one example, a
probe from normal breast tissue (sample 1) produces a green color, while a probe
from breast cancer tissue (sample 2) emits a red color. Hence, a clone that is
expressed only in normal tissue emits a green signal while a clone expressed in the
cancerous tissue emits a red signal. A yellow signal is generated if a clone is
approximately equally expressed in both the normal and breast cancer samples.

It is also contemplated that the arrays will be hybridized with combinations of

cDNA generated from various breast cancer cell lines, human breast cancers, and

L& 10%\ & ()-11"10%\ & ()
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5  whose expression levels correlate with particular stages of breast cancer progression.
This will be useful in developing the prognostic/diagnostic embodiments of the
invention. All the clones may be sequenced.

It is contemplated that this technique may be employed to isolate signal
sequence-containing proteins from any tissue or cell type or cancer-type or other
10  disease type. The present inventors have used this technique to analyze breast cancer
cells for the following reasons. First, breast cancers affect a significant percentage
(~10%) of the female population. Second, breast cancer frequently strikes at a young
age; therefore, early detection is of paramount importance in increasing survival.
Third, there are no generally useful blood screening tests for breast cancer. The
15  present invention, identifies cancer surface marker proteins and/or cancer markers that
are secreted into the blood stream and therefore provides these marker proteins to
develop diagnostic/prognostic assays to diagnose breast cancers.
To verify that the candidate differentially expressed clones are expressed in
human breast cancers, RT-PCR, Northern Blotting and in situ hybridization analysis
20 will be performed on sections of human breast cancers. Other tissues will also be
analyzed for expression in order to determine specificity. It is also contemplated that
antibodies will be generated against the proteins to provide a second level of
screening to ensure that the proteins encoded by the differentially expressed clones
are present within human breast cancers. Immunohistochemistry is another technique
25  used by pathologists to evaluate human specimens and immunohistochemical

methods are well known in the art.

EXAMPLE 4
Identification of Other Signal/Transmembrane Proteins
30 This example concerns the development of methods for identifying secreted
and cell-surface proteins expressed in breast cancers and other cancers. It is
contemplated that random primed cDNA will be generated from breast cancer cell
lines (such as MCF-7, SK-BR3, ezc.) and from human breast cancer specimens as

well.
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reast cancer cell lines provides a ellestablished model system in
which further experimentation can be conducted. However, there are inherent
differences between cultured cells and three-dimensional cancers, presumably

involving additional cell-cell and cell-environment interactions. Therefore, it is

important to include breast cancer biopsies as a source of secreted and cell-surface

molecules.

10 c¢DNA libraries generated from both sources will be ligated into the vector

15

constructs of the invention in order to select for signal sequence and/or

transmembrane sequence containing molecules. Two independent breast cancer cell

line cDNA libraries have already been developed, each of which contains

approximately 10,000 putative secreted and cell-surface molecules. cDNA libraries

will be similarly made for human breast cancer specimens. The positive clones

identified by the methods of the invention will then be sequenced and subject to other

identification and isolation methods.

EXAMPLE 5

20  Signal/Transmembrane Proteins from Adipocytes

Numerous proteins comprising a signal sequence and/or a transmembrane

sequence have also been identified from adipocytes. Adipocytes were chosen with

the intention of identifying proteins involved in fat metabolism by the methods of the

invention. Once identified these proteins are isolated and identified. Briefly this

25  involves, isolating DNA is from a large number of positive clones (~12,000), spotting
the DNA onto a microarray, and identifying differential gene expression in
biologically meaningful situations such as in fibroblasts versus adipocytes, lean mice
versus obese mice, efc.

30 Methods. Libraries obtained from wild-type mouse fat, Ob/Ob mouse fat

(i.e., leptin deficient), and from 3T3-LI cell lines were plated and induced to form

adipocytes. The fibroblastic 3T3-LI cell line can be converted into fat cells under

appropriate conditions. A high-throughput 96-well format miniprep was performed

to extract DNA from approximately 2 - 4000 clones from each of the three libraries.
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5  3T3-LI cells which are the uninduced fibroblasts and with probes from the induced
adipocytes, as well as with probes from the different mouse fat models. All
differentially expressed clones were sequenced.
Using the E. coli based screening system that utilizes the ampicillin resistance

marker gene several fat metabolism-related genes. Briefly, a plasmid vector

10 (peCAST) was generated in which the ampicillin-resistance gene's endogenous signal
sequence was mutated and two restriction sites (EcoRI and BamHI) were replaced in
this region. peCAST does not confer bacterial growth on ampicillin plates. A
directional, random primed library from mouse fat was generated and cloned into
peCAST and plated onto ampicillin. The resulting library contained ~40,000

15 positives that survived on ampicillin. Minipreps were performed over 200 unique
sequences were obtained with about 85% containing transmembrane and/or secreted
proteins represented by the nucleic acid sequences including, SEQ ID NO: 134, SEQ
ID NO: 138, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO:
144, SEQ ID NO: 151, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ

20 IDNO: 162, SEQID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO:
181, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 198, SEQ ID NO: 200, SEQ
ID NO: 208, SEQ ID NO: 209, SEQ ID NO: 213, SEQ ID NO: 217, SEQ ID NO:
233, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ
ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 257, SEQ ID NO:

25  265,SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 277, SEQ ID NO: 279, SEQ
ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 296, SEQ ID NO: 300, SEQ ID NO:
301, SEQ ID NO: 302, SEQ ID NO: 303, SEQ ID NO: 304, SEQ ID NO: 305, SEQ
ID NO: 306, SEQ ID NO: 307, SEQ ID NO: 308, SEQ ID NO: 309, SEQ ID NO:
310, SEQ ID NO: 311, SEQ ID NO: 312, SEQ ID NO: 313, SEQ ID NO: 314, SEQ

30 IDNO: 315, SEQ ID NO: 316, SEQ ID NO: 317, SEQ ID NO: 318, SEQ ID NO:
319, SEQ ID NO: 320, SEQ ID NO: 321, SEQ ID NO: 322, SEQ ID NO: 323, SEQ
ID NO: 324, and the amino acid sequences, SEQ ID NO: 135, SEQ ID NO: 140, SEQ
ID NO: 142, SEQ ID NO: 145, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO:

161, SEQ ID NO: 163, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ
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ID NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO:

250, SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 258, SEQ ID NO: 266, SEQ

5  ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO:
286, SEQ ID NO: 288, SEQ ID NO: 297. One clone is a member of the resistin
family.

EXAMPLE 6
10  Development of Immunological Diagnostic Tests

Another embodiment of the invention is the development of diagnostic tests
utilizing the proteins comprising a signal sequence and/or a transmembrane sequence
identified by the methods of the invention. Thus, radioimmunoassay (RIA) or
enzyme-linked immunosorbent assay (ELISA) tests and the like will be developed to

15 analyze serum from patients to determine whether any of the isolated clones could be
potential candidates for a general blood-screening test. Although this example
generally discusses the example of diagnostic/prognostic tests with respect to breast
cancer, the methods of the example are also applicable to development of
diagnostic/prognostic tests for other cancers, other diseases, physiological conditions,

20  and/or metabolic states of a patient as well.

Antibodies that may be used to detect, diagnose, prognose breast cancer
include those generated to the novel cancer signal sequence and/or transmembrane
proteins identified by the screening methods of the present invention and in non-
limiting examples, these include antibodies directed against an antigen encoded by

25  SEQID NO: 18, SEQ ID NO: 24, SEQ ID NO: 28, SEQ ID NO: 38, SEQ ID NO: 44,
SEQ ID NO: 48, SEQ ID NO: 54, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76,
SEQ ID NO: 78, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 92, SEQ ID NO: 94,
SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 104, SEQ ID NO: 110, SEQ ID NO:
112, SEQ ID NO: 126, SEQ ID NO: 130 or SEQ ID NO: 4, SEQ ID NO: 8, SEQ ID

30 NO: 10, SEQID NO: 14, SEQ ID NO: 16, SEQ ID NO: 20, SEQ ID NO: 26, SEQ ID
NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 40, SEQ ID
NO: 42, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID
NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID
NO: 70, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 88, SEQ ID NO: 96, SEQ ID
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ID NO: 150, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO:

10 163, SEQ ID NO: 165, SEQ ID NO: 166, SEQ ID NO: 176, SEQ ID NO: 182, SEQ
ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 197, SEQ ID NO:
199, SEQ ID NO: 201, SEQ ID NO: 210, SEQ ID NO: 214, SEQ ID NO: 218, SEQ
ID NO: 234, SEQ ID NO: 238, SEQ ID NO: 240, SEQ ID NO: 242, SEQ ID NO:
244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ

15 ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 266, SEQ ID NO:
268, SEQ ID NO: 270, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ
ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 295, SEQ ID NO: 297 or a fragment
thereof.

20 ELISAs. As noted, it is contemplated that an immunodetection technique
such as an ELISA may be useful in conjunction with detecting the presence of a
cancer marker or a marker of any other disease state or physiological condition in a
clinical sample.

Several ELISA formats are contemplated. In one exemplary ELISA,

25  antibodies binding to the proteins identified by the invention are immobilized onto a
selected surface exhibiting protein affinity, such as a well in a polystyrene microtiter
plate. Then, a test composition (a clinical sample) that might contain the disease
marker antigen, such as a blood sample, is added to the wells. After binding and
washing to remove non-specifically bound immunocomplexes, the bound antigen may

30 be detected.

Detection is generally achieved by the addition of a second antibody specific
for the target protein, that is linked to a detectable label. This type of ELISA is a

simple "sandwich ELISA". Detection also may be achieved by the addition of a
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antibodies are linked to a detectable label, the immune-complexes may be detected

directly. Again, the inmune-complexes may be detected using a second antibody that
has binding affinity for the first antibody, with the second antibody being linked to a
10  detectable label.

Another ELISA in which the proteins or peptides are immobilized, involves
the use of antibody competition in the detection. In this ELISA, labeled antibodies
are added to the wells, allowed to bind to the disease marker antigen, and detected by
means of their label. The amount of marker antigen in an unknown sample is then

15 determined by mixing the sample with the labeled antibodies before or during
incubation with coated wells. The presence of marker antigen in the sample acts to
reduce the amount of antibody available for binding to the well and thus reduces the
ultimate signal. This is appropriate for detecting antibodies in an unknown sample,
where the unlabeled antibodies bind to the antigen-coated wells and also reduces the

20 amount of antigen available to bind the labeled antibodies.

Irrespective of the format employed, ELISAs have certain features in
common, such as coating, incubating or binding, washing to remove non-specifically
bound species, and detecting the bound immune-complexes. These are described as
follows:

25 In coating a plate with either antigen or antibody, one will generally incubate
the wells of the plate with a solution of the antigen or antibody, either overnight or for
a specified period of hours. The wells of the plate will then be washed to remove
incompletely adsorbed material. Any remaining available surfaces of the wells are
then "coated" with a nonspecific protein that is antigenically neutral with regard to the

30 test antisera. These include bovine serum albumin (BSA), casein and solutions of
milk powder. The coating allows for blocking of nonspecific adsorption sites on the
immobilizing surface and thus reduces the background caused by nonspecific binding

of antisera onto the surface.
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antibody, or a secondary binding ligand or antibody in conjunction with a labeled
tertiary antibody or third binding ligand.

10 "Under conditions effective to allow immune-complex (antigen/antibody)
formation" means that the conditions preferably include diluting the antigens and
antibodies with solutions such as BSA, bovine gamma globulin (BGG) and phosphate
buffered saline (PBS)/Tween. These added agents also tend to assist in the reduction
of nonspecific background. '

15 The "suitable" conditions also mean that the incubation is at a temperature and
for a period of time sufficient to allow effective binding. Incubation steps are
typically from about 1 to 2 to 4 h, at temperatures preferably on the order of 25° to
27°C, or may be overnight at about 4°C or so.

Following all incubation steps in an ELISA, the contacted surface is washed

20 so as to remove non-complexed material. A preferred washing procedure includes
washing with a solution such as PBS/Tween, or borate buffer. Following the
formation of specific immune-complexes between the test sample and the originally
bound material, and subsequent washing, the occurrence of even minute amounts of
immune-complexes may be determined.

25 To provide a detecting means, the second or third antibody will have an
associated label to allow detection. This can be an enzyme that will generate color
development upon incubating with an appropriate chromogenic substrate. Thus, for
example, one will desire to contact and incubate the first or second immune-complex
with a urease, glucose oxidase, alkaline phosphatase or hydrogen

30 peroxidase-conjugated antibody for a period of time and under conditions that favor
the development of further immune-complex formation (e.g., incubation for 2 h at

room temperature in a PBS-containing solution such as PBS-Tween).
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quqSSStSd Eb f peroxidase as the enzyme label. Quantitation is then achieved by measuring the
degree of color generation, e.g., using a visible spectra spectrophotometer.
In other embodiments, solution -phase competition ELISA is also
contemplated. Solution phase ELISA involves attachment of a disease marker
antigen, identified by methods of the present invention, to a bead, for example, a
10 magnetic bead. The bead is then incubated with sera from human and animal origin.
Afier a suitable incubation period to allow for specific interactions to occur, the beads
are washed. The specific type of antibody is detected with an antibody indicator
conjugate. The beads are washed and sorted. This complex is the read on an
appropriate instrument (fluorescent, electroluminescent, spectrophotometer,
15  depending on the conjugating moiety). The level of antibody binding can thus by

quantitated and is directly related to the amount of signal present.

Immunohistochemistry. The antibodies against the disease marker antigens
identified by methods of the present invention may be used in conjunction with both

20 fresh-frozen and formalin-fixed, paraffin-embedded tissue blocks prepared for study
by immunohistochemistry (IHC). The method of preparing tissue blocks from these
particulate specimens has been successfully used in previous IHC studies of various
prognostic factors, e.g., in breast, and is well known to those of skill in the art (Brown
et al., 1990; Abbondanzo et al., 1990; Allred et al., 1990).

25 Permanent-sections may be prepared by a similar method involving
rehydration of the 50 mg sample in a plastic microfuge tube; pelleting; resuspending
in 10% formalin for 4 h fixation; washing/pelleting; resuspending in warm 2.5% agar;
pelleting; cooling in ice water to harden the agar; removing the tissue/agar block from
the tube; infiltrating and embedding the block in paraffin; and cutting up to 50 serial

30 permanent sections.

FACS Analyses. Fluorescent activated cell sorting, flow cytometry or flow

microfluorometry provides the means of scanning individual cells for the presence of
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useful when desiring to analyze a number of cancer antigens at a given time, e.g., to

follow an antigen profile during disease progression.

In vivo Imaging. The invention also contemplates in vivo methods of imaging
10 cancer using antibody conjugates. The term "in vivo imaging" refers to any
non-invasive method that permits the detection of a labeled antibody, or fragment
thereof, that specifically binds to cancer or other disease cells located in the body of
an animal or human subject .
The imaging methods generally involve administering to an animal or subject
15 an imaging-effective amount of a detectably-labeled disease/cancer-specific antibody
or fragment thereof (in a pharmaceutically effective carrier), such as an anti-breast
cancer marker antibody raised against a breast cancer marker antigen identified by the
methods of the present invention, and then detecting the binding of the labeled
antibody to the cancerous tissue. The detectable label is preferably a spin-labeled
20  molecule or a radioactive isotope that is detectable by non-invasive methods.

An "imaging effective amount" is an amount of a detectably-labeled antibody,
or fragment thereof, that when administered is sufficient to enable later detection of
binding of the antibody or fragment to cancer tissue. The effective amount of the
antibody-marker conjugate is allowed sufficient time to come into contact with

25  reactive antigens that may be present within the tissues of the patient, and the patient
is then exposed to a detection device to identify the detectable marker.

Antibody conjugates or constructs for imaging thus have the ability to provide
an image of the tumor, for example, through magnetic resonance imaging, x-ray
imaging, computerized emission tomography and the like. Elements particularly

30 useful in Magnetic Resonance Imaging ("MRI") include the nuclear magnetic
spin-resonance isotopes 157Gd, 55Mn, 162Dy, 52Cr, and 0Fe, with gadolinium

often being preferred. Radioactive substances, such as technicium99M or indium111,

that may be detected using a gamma scintillation camera or detector, also may be
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10 using an intermediary functional group. Intermediary functional groups which are
often used to bind radioisotopes which exist as metallic ions to antibody are
diethylenetriaminepentaacetic acid (DTPA) and ethylene diaminetetracetic acid
(EDTA).

Administration of the labeled antibody may be local or systemic and

15 accomplished intravenously, intra-arterially, via the spinal fluid or the like.
Administration also may be intradermal or intracavitary, depending upon the body site
under examination. After a sufficient time has lapsed for the labeled antibody or
fragment to bind to the diseased tissue, in this case cancer tissue, for example 30 min
to 48 h, the area of the subject under investigation is then examined by the imaging

20  technique. MRI, SPECT, planar scintillation imaging and other emerging imaging
techniques may all be used.

The distribution of the bound radioactive isotope and its increase or decrease
with time is monitored and recorded. By comparing the results with data obtained
from studies of clinically normal individuals, the presence and extent of the diseased

25 tissue can be determined.

The exact imaging protocol will necessarily vary depending upon factors
specific to the patient, and depending upon the body site under examination, method
of administration, type of label used and the like. The determination of specific
procedures is, however, routine to the skilled artisan. Although dosages for imaging

30 embodiments are dependent upon the age and weight of patient, a one time dose of
about 0.1 to about 20 mg, more preferably, about 1.0 to about 2.0 mg of

antibody-conjugate per patient is contemplated to be useful.
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comprising a mutation in a region comprising a signal sequence and/or a
transmembrane sequence of the marker gene; and b) screening for function or
expression of the marker gene; where function or expression of the marker gene
indicates that the candidate nucleic acid segment comprises a sequence that encodes a
15 signal sequence and/or a transmembrane sequence.
Any marker gene that requires a signal sequence for its function or expression
may be used. In one such embodiment, the bacterial cell used for the screening is an
E. coli cell and the plasmid comprises an antibiotic resistance marker gene that .
requires a signal sequence for its function or expression. In one specific example, the
20  antibiotic resistance marker gene is the ampicillin-resistance gene with a mutation in
its endogenous signal sequence, for example, two restriction sites, such as EcoRI and
BamHI, may replace 69 base pairs of the region comprising the endogenous signal
sequence. This plasmid, embodied by peCAST, which is also described elsewhere in
this specification, renders the bacterial cell harboring it devoid of ampicillin
25 resistance.
Any marker gene that requires a signal sequence for its function or expression
may be used. In one such embodiment, the bacterial cell used for the screening is an
E. coli cell and the plasmid comprises an antibiotic resistance marker gene that
requires a signal sequence for its function or expression, In one specific example, the
30 antibiotic resistance marker gene is the ampicillin-resistance gene with a mutation in
its endogenous signal sequence, for example, two restriction sites, such as EcoRI and

BamHI, may replace 69 base pairs of the region comprising the endogenous signal

sequence. This plasmid, embodied by peCAST, which is also described elsewhere in
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ampicillin resistance and allows bacterial growth on ampicillin plates.
Therefore, according to the method of the invention, candidate eukaryotic
nucleic acid molecules are generated and cloned into peCAST or other similar
plasmid and plated onto ampicillin plates or on other antibiotic plates or on other
15 media specifically designed to detect the marker gene. The positives clones that
survive on ampicillin or express any other marker gene are then selected. Minipreps
are then performed to isolate the DNA from the clones and the DNA so isolated is
then sequenced to identify the nucleic acid sequences comprising a transmembrane
and/or signal sequence domain. This is followed by steps to isolate or identify the
20 corresponding protein.
It is contemplated that one may use as a starting material for a candidate
eukaryotic nucleic acid, any eukaryotic cell, tissue, organ, cell line, specimen, or
biological sample, to generate a DNA library that has the candidate nucleic acid
sequences that one wishes to screen. The cells, tissues, or samples can additionally be
25 obtained from animals or cells in different physiological or metabolic or genetic
conditions. For example, one library can be from a normal healthy human cell while
another can be from a human afflicted with a disease such as a cancer, or a genetic
disorder, or a metabolic, endocrinological, or other disecase. The DNA libraries may
be cDNA libraries, genomic DNA libraries, oligonucleotide libraries, etc.
30 The positive clones identified by the methods of the invention will then be
sequenced and subject to other identification and isolation methods by methods well
known in the art. In one embodiment, the method can be used to identify differential

gene expression in normal versus diseased cells or normal cells versus cells in

different metabolic conditions and involves, isolating DNA from a large number of
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The present invention also provides diagnostic methods for assaying for the
presence of a disease, metabolic condition or abnormal physiological condition in a
human subject using the signal sequence and/or transmembrane comprising proteins
10 ornucleic acids of the invention.
As proteins that comprise a transmembrane sequence and/or a signal sequence
are typically proteins that are either secreted from a cell or reside on the surface of a
cell, they are ideal targets for blood tests for the diagnosis of diseases. The discovery
of novel secreted and transmembrane proteins, by the methods of the invention as
15 described above, provides numerous targets/markers to diagnose a wide variety of
diseases and abnormal metabolic or physiological conditions.
Such a diagnostic method will generally comprise, a) obtaining an antibody
directed against a polypeptide that comprises a transmembrane sequence and/or a
signal sequence that is identified to be a target protein or a marker protein in a disease
20 or condition, b) obtaining a sample from a human subject suspected to have the
disease or condition; ¢) admixing the antibody with the sample; and d) assaying the
sample for antigen-antibody binding, wherein the antigen-antibody binding indicates
the disease or condition in the subject.
One of ordinary skill in the art will recognize that any antibody may be used
25 for such a diagnostic procedure and includes either a polyclonal antibody or a
monoclonal antibody. Assaying methods are also well known in the art. For
example, the assaying method may be an immunoprecipitation reaction, a
radioimmunoassay, an ELISA, a Western blot, an immunofluorescence assay, etc.
It is also envisioned that such antibodies may be assembled together as a
30  diagnostic kit. Kits for diagnosis are described elsewhere in the specification.
Briefly, they comprise at least one antibody directed against an antigen encoding a
protein comprising a signal sequence and/or a transmembrane domain in a

pharmaceutically acceptable medium in a suitable container means. Additional
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5  expression of a nucleic acid that encodes a secreted and transmembrane proteins that
has been identified to be expressed in an disease, and/or abnormal metabolic and/or
physiological condition, by the methods of the invention as described above. Such a
method comprises a) obtaining an oligonucleotide probe comprising a sequence
encoding a secreted and/or transmembrane protein that has been identified to be

10  expressed in an disease and/or abnormal metabolic and/or physiological condition;
and b) employing the probe in a PCR or other detection protocol, wherein
hybridization of said probe to a sequence indicates the presence of the disease or
condition.

The components for the diagnosis of a disease using the method set forth

15 above may also be assembled together in a diagnostic kit and such a kit will comprise
at least one oligonucleotide probe comprising a sequence encoding a secreted and
transmembrane proteins that has been identified to be expressed in an disease, and/or
abnormal metabolic and/or physiological condition and reagents, enzymes and buffers
required for the detection enclosed in a suitable container means.

20 Some of the diseases or conditions contemplated to be detected include
endocrine diseases, renal diseases, cardiovascular diseases, rheumatologic diseases,
hematological diseases, neurological diseases, oncological diseases, pulmonary
diseases, gasterointestinal diseases and a vast variety of abnormal metabolic or
physiological diseases. Specific examples include cancer, Alzheimer’s disease,

25 osteoporosis, coronary artery disease, congestive heart failure, stroke, diabetes, and
the like. It will be appreciated by one of ordinary skill in the art, that the methods of
the invention are capable of identifying eukaryotic proteins and/or nucleic acids
encoding or comprising transmembrane and/or secreted domains in any cell type.
Therefore, proteins and nucleic acids that are differentially expressed in any disease

30 state or condition can be identified by the present methods and used as diagnostic
markers in the diagnostic methods set for the above to identify any disease or
condition. Thus, the present invention is not limited to any specific proteins/nucleic

acids and/or diseases/conditions.
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5 may be applied to the compositions and/or methods and in the steps or in the sequence
of steps of the method described herein without departing from the concept, spirit and
scope of the invention. More specifically, it will be apparent that certain agents,
which are both chemically and physiologically related, may be substituted for the
agents described herein while the same or similar results would be achieved. All such

10  similar substitutes and modifications apparent to those skilled in the art are deemed to
be within the spirit, scope and concept of the invention as defined by the appended

claims.
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2. A method for obtaining a candidate eukaryotic nucleic acid that encodes a
polypeptide which comprises a signal sequence or a transmembrane sequence
comprising:
(a) contacting a bacterial cell with a plasmid comprising a marker gene and the
15 candidate eukaryotic nucleic acid;
(b) screening for function of the marker gene, wherein the function of the
marker gene requires the presence of a polypeptide comprising a signal sequence
and/or a transmembrane sequence; and

(c) isolating the candidate eukaryotic nucleic acid that encodes the polypeptide

20  which comprises a signal sequence and/or a transmembrane sequence.

3. The method of claim 1 or 2, wherein the eukaryotic nucleic acid is selected

from the group consisting of invertebrate nucleic acid and vertebrate nucleic acid.

25 4, The method of claim 3, wherein the vertebrate nucleic acid is a mammalian

nucleic acid.

5. The method of claim 4, wherein the mammalian nucleic acid is selected from
the group consisting of a mouse nucleic acid and a human nucleic acid.

30
6. The method of claim 1 or 2, wherein the eukaryotic nucleic acid is selected
from the group consisting of a fat cell nucleic acid, a cancer cell nucleic acid, and an

immortalized cell nucleic acid.
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the coding region for a signal sequence and/or a transmembrane sequence of the
encoded marker polypeptide.

15
11.  The method of claim 1 or 2, wherein the marker gene is a selectable marker
gene and wherein the screening for function of the marker gene comprises assaying

for survival of the bacterial cell and/or its progeny on selectable media.

20 12. The method of claim 11, wherein the survival of the bacterial cell and/or its
progeny on selectable media indicates that the candidate eukaryotic nucleic acid
encodes a polypeptide comprising a signal sequence and/or a transmembrane

sequence.

25 13.  The method of claim 2 wherein a plurality of candidate eukaryotic nucleic

acids are isolated.

14.  The method of claim 2, further comprising sequencing the isolated candidate
eukaryotic nucleic acid.

30
15. The method of claim 2, further comprising expressing the candidate
eukaryotic nucleic acid and identifying and isolating the expressed polypeptides

encoded by the candidate eukaryotic nucleic acid.
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16.  The method of claim 15, further comprising analyzing the function of the
isolated polypeptide.

17.  The method of claim 15, further comprising correlating the eukaryotic nucleic
acid and/or the polypeptide encoded thereby to a disease, state of physiological

condition, or other condition.

18.  The method of claim 17 wherein the disease is selected from the group
consisting of an endocrine disease, a renal disease, a cardiovascular disease, a
rheumatologic disease, a hematologic disease, a neurological disease, an oncological
disease, a pulmonary disease, an autoimmune disease, a dermatological disease and a

gastrointestinal disease.

19. The method of claim 18 wherein the disease is cancer.

20.  The method of claim 15 further comprising correlating the eukaryotic nucleic

acid and/or the polypeptide encoded thereby to a physiological condition.

21.  The method of claim 20 wherein the physiological condition is a state of fat

metabolism.

22. The method of claim 1 or 2 wherein the bacterial cell is selected from the

group consisting of a gram negative bacterial cell and a gram positive bacterial cell.

23. The method of claim 23 wherein the bacterial cell is an Escherichia coli cell.

24,  The method of claim 1 or 2 wherein the marker gene is selected from the
group consisting of a screenable marker gene, a scorable marker gene, a measurable

marker gene and a selectable marker gene.

25.  The method of claim 24 wherein the screenable marker gene is detectable by a
detection method selected from the group consisting of a fluorescence method, a

colorimetric method, a radioactive method, and an enzymatic method.
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26.  The method of claim 24, wherein the marker gene is selected from the group
consisting of a fluorescent protein gene and a P-galactosidase gene, an antibiotic

resistance gene, a multidrug resistance gene, an herbicide resistance gene, or a toxin

resistance gene.

27.  The method of claim 26 wherein the antibiotic resistance gene is an ampicillin

resistance gene.

28. The method of claim 1 or 2, wherein the candidate nucleic acid is obtained

from a DNA library.

29.  The method of claim 28, wherein the DNA library is selected from the group
consisting of a genomic DNA library, an oligonucleotide DNA library and a cDNA
library.

30.  The method of claim 1 or 2, wherein a cloning site is operably linked to the
marker gene and wherein the candidate nucleic acid can be cloned into the cloning

site.

31.  The method of claim 30, wherein the cloning site comprises at least one

endonuclease restriction enzyme cleavage site.



