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THERAPY *c2* AND DI AGNGSI S OF LUNG CANCER TECHNI CAL FI ELD PCT/

*166166* The present invention relates generally to conpositions and

nmet hods f or wdneosreeat nent and di agnosis of |ung cancer. The i pgemnisbaps7o§
nore specifically related to nucl eoti de sequences that are preferentially
expressed in lung tunor tissue, together wyth pol ypepti des encoded by such
nucl eoti de sequences. The inventive nucl eoti de sequences and pol ypepti des

may be i nes and pharmaceutical compositions for the treatnent
and d| mﬂmmm\mmm\mng car@@Mp@ﬁmﬁg@ FOYENTERN png cancer is
ry cause of cancer death anong both men and wonen in the U S.,
vvlth an estPHifed 172, 000 newNRIHAGROBES OFRAMNG@CANCERI4. The five- year
survival rate anong aII | ung cancer patients, regardl ess of the stage of
di-sease at diagnosis. is only 13% This contrasts with a five-yearegvi val
rate of 46% anong cases detected while the disease is still |ocalized.
However, only 16% of |ung cancers are di scovered before the dalmwﬂwmmﬂ‘u“u“‘
spread. EaTerHiQIEALIFBLDs difficult since clinical synptons
seen until the disease has reached an advanced stage. Currently, diagnosis
is ai ded by the use ofh ecPF§§ftm xméﬁylyonaﬁlawwegereﬂy !meomwetws methodatfar ke

in sputum and fibe o f ot Ss@ r eat,nent
rogi mens aPEmspE AR biEpSaE O st Barter P INRACH 35 RARESRSTneall T RERA o
surgery. ragtlastidd sédi@h@dQYﬂﬂﬂd{eOﬁre!H?a&Bﬂlbeéx@Msedl i Ridigt ﬁm@i tﬁ@&sndgétab.l vith
research into therapies for the disease, lung cancer remains difficult to

treat. Accpelypepfides enceded bbemhnslc};onéedequnnqeheﬂwrmvcxqunnpleotAéd ssqpeocercad

tr at ment hod and asti c .t echni ques fort cancer UMVA
| NVENTP |'93Ys€%‘c‘% m "ﬁ%“‘B‘FS aFﬂ‘%Fém‘i“L P‘b%'i‘%!&sf Eﬁ&%&fﬁ&&"‘aﬂﬁ‘
rret hods foalagﬂgmg BEr Lﬁ:?ﬁéaﬁéer.' ung cancer. In a first aspect, isolated

pol ynucl eot | es encodi ng | ung 1 ~ SEP 2002 WD 99/ 47674
PCTI US99/ 05798 2 tunor pol ypepti des are provided, such pol ynucl eoti de

nol ecul es ¢Q .S i nce selected fromthe gro
consi gti ngﬁﬁgﬁ@gﬂﬁeﬁggﬁwmgﬁ SEQ ID NO 1-3, 6-8, go lig 15- 27,
29, 30, 32, 34-49, Slunpdanédis e gyrﬁ:?ar?%a use bf @shcer’ deatl{ §mor?éfbot?n7meﬂ§md {ntes

84, 86-96, 107-109, | 11, 113, 12 128, 129, 131-133] 142,
148-151, 15GthelBsS., ¥oth an Bstimawd, 1724900 new casesl being: repbt)tedsaqm@%eéme five-year

conpl enent a a se n rovided. in 15-

29, 30, 323“%&'329“"35‘ nig 311 Twhg caecr pasicnts, fegi'd%mﬁe stage °f7‘§is°af7 at g’ég“%%s -8
84, 86-96, 1?97]'31%9 ‘Thi¢ dontlabed: wﬁ:@% ﬁ\Jc%Jear 1gSival 2% oé@é%?r?b 1édes détéoted while
148- 151, 15 154, 157, 158, 160, 167, 168 and 171; an (&g sequences t hat
hybri di ze the dascsxsq i Sl ltm‘ah(vm) Hlo“(eb;r, onlyel6%ofl bimgt eangers tare digeovered before the
condi tions secong aspect, isolated pol ypeptides are provided that
conpri se a@‘SF"éS S&rfmunogeni ¢ portion of a lung tunor protein or a
variant thereof. |0 o6l dddeiSHROMHNEI SpcSdflkaP nfsasi@aﬂapﬂargeéﬁuﬁm the

PO aci d sequence encoded by a polynucleotide r cul'e conprising

nuc eot i dedmdmsere&mleéaheﬂvanmmstm gﬁmqntly,odxagmmsrlg aided (k) the age @fohest x-
recited in SEQ I D NO -3, 6-8, | Ol . S-27, 29, 30, 32, 34-49, S|,
52, 54, 55raysa7msaéy816|0f the type, of pells ?amawd iry gputiyon. apd mmpne ‘exgminggion 1¢fothe

111, 113,

L LS ipenbEfuschfh TSl B Sechiiied bOYne 35 s by 6 ancer,
provi ded iﬁhcﬁ@dd@dﬂ% ry, radiatién &eraﬁ‘éﬂ/or'ch&n&ﬂeraﬁﬁ In36pite 32 con%‘ideﬂ'&;le PdsearRh,
54, > >, 57-59, 6 69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 107-109, I

|, 113, 12@to m:raplq&m ﬂlwseassﬂuqsgancsmmam@ffmlstqsqat 153, 154, 157, 158,

160, 167, 168 and 17]1Accopcpmé there TeRAins a nee?l in the art for improved vaccines, treatment

methods and diagnostic techniques for lung cancer.

SUMMARY OF THE INVENTION
Briefly stated, the present invention provides compounds and methods for the

therapy of lung cancer. In a first aspect, isolated polynucleotide molecules encoding lung



hybridi ze to a sequence of (a) or (b) under noderately stringent
conditions. In related aspects, expression vectors conprising ]fﬂeSEf‘\/@ﬂﬂZm ve
pol ynucl eoti de nol ecul es, together w th host cells transforned or
transfected Wd éySkeh expression vectors are provided. In pref péiﬁﬁ;99/05798
enbodi nent s, the host cells are selected fromthe group consisting of E,
coli, yeast and mammalian cells. In another aspect, fusion proteins
conprising a first and a second inventive pol ypeptide or, alternatively, an
i nventive pol ypeptide and a known |ung tunor antigen, are provided. The

present i mﬁ%{%}i‘ %ﬁlgrpg%t {doS ar®] ?(W p& 398%“ P@l&ﬁﬁ'&lé&?{ie FOMRARE g ns?xgggoéuc'l [(Jide

one or nore o ove polype lon proterns or polynu

ol ecul es 3eguchcpboledted Gohrek|grodrCempisthg of:C od) seliencéPgroviRid MISEQ\IBCNOHQSB
conpri si ng gqn% or 1 8 SEP 2002 WO 99/ 47674 PCT/ US99/ 05798 3 npbre such

pol ypept i dés§, Fus3.di-3% 30eBhs3%B4p@ $hust.édh DleSiPetltbBs71,1v3c Jrbi hats, &f-82,

A
patient, Cg?ﬁtL Eove pﬂ)’dslt’ﬁr i&ﬁ@e&@&rboﬁ%iegtﬁgﬁfofae b¥fcedpiVided 9 SEQ ID

| east one armat conposi t r vacci nes.

Addi ti onal INO: 1-3£648( E®-¢B} 13-DV,E2%, BOrBZ[,)BQ-\AI();i&B, I 5A088; STB9, 61vemad] 2 as73, 78,
| ung cancer ether with kits for use in such nethods. Pol pepti des are
i S0l osed. Ak KoRpPbe lURI 09,04t 1 VasmiRbot, d 2BoF i b.o1a2s T AT-aor 153,

Cubstituti dad Eratoh 180uFe dsBaB T/ T adTh) Sabss s WY onidie R B3k fhee 8 @ or

conpri ses m@,{aepg,oa@,la&])smgm@oﬁdmgﬁl@d by a pol ynucl eotide nol ecul e
haang a sedquence sel ected fromthe group consisting of nucleotide

seq ences recited inlsaEGetandNGSpedt, molhted$01MPtldes are p®videdithatl orhpriself deast an
5 7..15 8, 7, .168 and

Cher tof . | SHBRMBGRSIS RoTtiRRT alung Simtr pgleid Ob Jrgatt dhtikof nh Hrecifitkodiments,
moni t ori ng@ép M?&ﬁﬁ@@@émpﬁ& D Emseid k&;u@ﬁ&eé}ko@éd H‘ﬁ %ﬁﬁﬁakoﬁ&v%lb&ﬂe

nmet hods are prOV|ded
comprising a nucleotndc sequence selected from the group consisting of (a) sequences recited
in SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73,
74, 77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-
151, 153, 154, 157, 158, 160, 167, 168 and 171; (b) sequences complementary to a sequence
provided in SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-
69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133,
142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168 and 171; and (c) sequences that
) hybridize to a sequence of (a) or (b) under moderately stringent conditions.

In related aspects, expression vectors comprising the inventive polynucleotide
molecules, together with host cells transformed or transfected with such expression vectors
are provided. In preferred embodiments, the host cells are selected from the group consisting
of E. coli, yeast and mammalian cells.

In another aspect, fusion proteins comprising a first and a second inventive
polypeptide or, alternatively, an inventive polypeptide and a known lung tumor antigen, are
provided.

The present invention further provides pharmaceutical compositions

comprising one or more of the above polypeptides, fusion proteins or polynucleotide

molecules and a physiologically acceptable carrier, together with vaccines comprising one or



detecting lung cancer in a patient, conprising: (a) contacting 3 Ei §E?giuﬁ?'
sanpl e obtained froma patient wwth a binding agent that is capabte

bi nding to one of the above pol ypeptides; and (b) detecting in the sanple a
protein or RAhYHERI4 de that binds to the binding agent. In pretensedosros
enbodi nents, the binding agent is an antibody, nost preferably a nonocl onal
antibody. In related aspects, nethods are provided for nonitoring the
progression of lung cancer in a patient, conprising: (a) contacting a

bi ol ogi cal sanple obtained froma patient with a binding agent that is
capabl e of _hi ndi fe & i X in.the
canpl e an SE R fpaeS b pRRAKE of BRI moleaicE i EiThitaiibh, shoh &5
agent; (c) ihmpf@idspensele@fanckn) and (b); and conparing the anounts of

pol ypeptide detected in steps (b) and (c). Wthin related aspects, the
present invention pr&vrelated aspertsolhe dseseptriaventiop providesoietheds farrnhibsitigthe
that bind to the inventive pol.ypeptides, as.wel] as diagnosti.c kit .
conpri si ngdEYFePMEH! ngﬁgézgf‘geéﬁ%gﬁg?ﬁgt&m?ﬂmﬂﬁ @%W%&?i%ﬂé‘sa“t%ﬁ?‘ﬁmebi t
the devel OpBiHt Tfat |HSDEYIHRT above bhimreButiaPompYbRidR b4 aBiidd IS99/ 05798
4 The present 1 nvention further provides nethods for detecting |ung cancer
conprising: (a) obt aiAniditipnailp the poesenl insentpingprovides mqthedsefot imfrbhodiagnosis of

contacting the sanple with a first and a second ol i gonucl eotide priner in a
pol yner aselwBfancere ingethsn With f(weg&vtusaﬁe S9Fh bl gg?FUEFlEE‘FF aee fistlesed; which
bei ng specifil¢.f0 k I .

pol ypepti dgér%'ﬁrégﬁog té%?%?@gﬁﬁbﬁ%ﬁ%ﬁ?rﬁg}n?g% egt tgﬂ%ogﬁgﬁ%c éro ?%gms 8%8@%3’38%%
that anpl i fliaegiffefs bhly r @meavstivl substitutions andlotnpdificions, wieial tho lusle tumor
priyrers. In a preferred enbodinent, at |east one of the oligonucleotide,
priters copt¢incomprisesoars pmingnagid sequence iegersied byua (pedynuglestids melecule having a

pol ynucl eoti de nol ecul.e.includi ng a _seguenege selected fraoamthe.gqr .
consi sti ngS“&Pe%deFﬁSPﬁﬂcﬁm’r‘f‘h §f°u% clon%,sﬂ'lglgf,;mici%qq(%feq}’?g?s ﬁ?ﬁ?d %Bsﬁe% g%zNO'
160, 162-1 64091614, 11681 95 1L 453, 154, aSTULI48)196025622864, 16T 188 GRE MY 1. ANGEPAriaNs
provides a nmethod for detecting lung cancer in a patient conprising: (a)
obt ai ni ng thetriofl Guich giolypeptides may rhet wrefullyt ¢naployed iy the diagoosingnd meondtorjrigeof
with an ol 'bgonucl eoti de probe specific fox a pol ynucl eotide nol ecul e that
encodes ond™8f“®G& above pol ypeptides; and (c) detecting in the sanple a
pol ynucl eot i de sequeng @nk Napecilfit bispBétZ 86 theO ptesént OinveRtiois; | Meihbae altr BRSvided for
Preferably, the oligonucleotide probe conprises at |east about 15 )
cont i guousdetedtingdung sancelr in appatignl cPmYPrisig: nfe) contaeting g ibigjogicizanipde obtained
sequence selected fromihe gro consi sting of SEQ N 1, -109, 11,

173, °1°7 sfipmsagpanegt with » Buplihn 5§55 i (opblof inding iy of 7he phove
rel ated asga tides; 24P gy aﬁ&ﬂn% FOIRY sahle 4 Efmah%e pBlypBHeCBO bt to the
probes or pr rs are provided. '1n yet a further aspect, nethods for the
treat nent bindingragentarlaqreferred ephodiannt tle pnding dgent it las anBbdilygdmostoprneférablygp
obt ai ni ng PBMC fr?m the patient, incubating the PBMC with a pol ypeptide of
t he presenf“of‘ﬂ?}g?ﬁ iBBH r a pol ynucl eoti de that encodes such a pol ypepti de)
to provide incubatedyl g8ted Bindus L bRAddac fdr ok c Sfont BE
patient. The present r|lr]§ver‘13ti 0 ad?ﬁﬁtl onal%ﬁ/bpr(l)vi desf met ﬂ%@% ?‘gr&lto%ges "
treat nent hingl cancerciang patiéntatomprixing:s e(a) conthetingng halogipah sampls cotitaingd dedrh sa
with a pol ypeptide of the present invention.(Qr a polynucl eotide, that

engodgs_ sub#ieat pathypeindingeggentbithat issapablenf bindiag toppe 9€ thesrbove pelypgprtides; ¢b)
{, . {. { . 4.

cortain onBusinlihel ik AR SEaROMMOGEa BroEG 1y BlyBE, b bif; RE e Blnaind’

group cons 'hgédil;r(@) fipestaiiistepd @) aAd (5); aRd cOMPaM R EMORREBO Pblypepiileldotedté®in

treatnent o i si

ung cancer conprising T cells or antigen presenting cells
that have Beph(Waedifdted with a pol ypeptide or polynucleotide of the 1 8
SEP 2002 - WO 991 476{4. .2CT/ 9/ 05798 .5 present invention are.al,so

provi ded. These and “@P Igialec apeyp: ’flﬁe&ﬁ?eélgé’h enhﬂgém)y@ﬁs Wtfwdﬁétgﬁ%ferably

?g]pg; 222 e”ﬂ%oél@ﬁﬁrﬁﬁ%dfe@, tHae bl tP MeNhveRiV pEIYpERsdes] RS Wl asAllibgnostic kits
S

comprising such antibodies, and methods of using such antibodies to inhibit the development

of lung cancer.



di scl osed herein are hereby incorporated by reference in their entirety as
i f each was incorporated individually. DETAI LED DESCRI PTI ON OH $HSEP ZIIVIIZ

| NVENTI ON As noted above, the present invention is generally directed to
conposi ti ongygls7gRf hods for the therapy and .diagnosis of | upgraasemsyesine
conpositions described herein include polypeptides, fusion proteins and

pol ynucl eoti de nol ecules. Also included wijhin the present invention are
mol ecul es (such as an anti body or fragment thereof) that bind to the

i nventive pol ypeptides. Such nolecules are referred to herein as "binding
agents." I n one aspe j i i Qi I i.d
conprising an i rnnungﬂégr#ljg&ﬁgﬁ?ibgﬁ{ogf ﬂl\zﬁﬁﬁt@gﬁnﬁ%ﬁé{eﬁo@%rﬁgr% %‘l%\j,g ﬁﬁ‘gr &Hirer
the lung tdbﬂig!iri@lﬁg!t &i) obtdising debiohugiairsaapla Gioth aq;@uempg?e;aﬁ@d@ﬁlg e sample with
pal ynucl eoti de nol ecul e i ncluding a sequence selected fromthe group

consi st i ng Brst angd aseeonsnligrnusleqtide pemer b pelymieraseElmin meagtion,jat|le@st one |of|the
, 13 11.5-1 .153,. | 54. 1 57..1.58 .1 60, . 62- | 64, 167, | 68 an
7L (sstmeEY B Deine SRR (R Ay teotid aittesule Gy ecoiies b e
of such s I £hditi i arYy SRAH i
aci d chai ﬁ,g}&g? Ejgmx ﬁg(rl\égkfsﬁﬂd ?ﬁcﬁ%ﬁﬁ%%ﬁ%@%ﬁ?#ﬁ?@?gme &\%ﬂier el n%fﬁ;gﬁﬁh@?
am no aci dnnheprésasceafehd first and bgcond viigemiclgotide primepo nitia préfened eanbodiment, at
pol ypeptide conprising.a portion of one of, the above |ung tunor proteins
may consi deastene ofthe %%gmneleaadﬁ pamerssomprises$leash about J 0 gantiguays nucigotides of,

| | . \ 1 S
L Segencbo S ASBhLE RngRERIC RRHE S BRRL PAREL BT TR Pl G0 o SEQ
such sequgmCK®:NBY 09,001, De3dl 150191, 163, IBAU ST, 4581 1602 1624641620168 8Rd ¢71.AS

detai |l ed bel ow, such_pol ypeptides may be isolated fromhung tunor tissue or
prépared by synt het i B afurther aspectathe praserignventionguevites @mgthodrfor detegting g

el oy Svn ke ; ot . igites
o | mrune PRESOMod el BBk T oRBne 7 PipRiriceL £FEBR e e pnspl
bi nds to aRhikaf: We PABFRWithiah dligohtéléotideProBe kpedihic fir@polpaidiEstide Metdtule

i mmunogeni ¢ portions generally conprise at ‘| east” about 5 anino acid
resi dues, thatrencpdesf @veadd] the above pelypeguies; and, (chdcecting inghe sample| aypalynidestide

b 20 i i d J.d . i i f.th i .
eser i bed SHRPGICR I PBEAIZEE 10 14 UEICERISIaDe b PR Sits/iBomugiearide pxghe
1 8 SEP 2Q@ pxis\épap fadt! S5 ST cURTENoHS 188 eSidR Yo P61y LéiYothRR ﬂ%fé(cﬂrer?ﬂ\gng a

using any of ‘a variety of nmeans known to those of ordinary skill in
art, as dgmctiallseqhentorselectadifiom thergrotay ¢amsistingl of S88Q IDANO: bd@®Peb11,A13, 115-151,

Laboratory nual | d r rbor. Labqrgtory, Cold Spring Harbor, NY,

| 988. For léggﬁ%ﬁé?lj%ﬁoigge‘;&?@?ﬁ'gi lﬁgap ilized on a solid support (as
descri bed bel ow) an gl fdisMiia L ika9 tomBhigink thedtdoWo i Si fak

anti bodies within t eﬁ%gég tﬂ(;eqtshe nmobi |1 z%@spgf)gpeptl%odef)ﬁ%%guné sé)rr%ber?ay
t hen be r eirprimersart grovidedant i bodi es detected using, for exanple,

125-1 abel ed Protein A. Alternatively, a polypeptide may be used to generate
nmonocl onal and pol ycltoygia fapthenrsaeesmethods fo the treptmept ¢f Junggancer:in a patient are

) . in by i _ L et
b epar | ng sted B8 bndhodt Sehencit Shufint ¥RUEIGR 0P BMEE culBhENE PEVIC
sequence avith Vielpolypeptide iof thee prusentaiitventionl (ote at polyuclevtider thae ncoddsashch a

Fundanental | munol ogy, 3 d ed., Raven Press, 1993, pp. 243-247. The term
"pol ynucl ®olyReptids) to provide dncubatednT cells mnd administesingr the dngybatesk Taepllsgto the
pol ynmer of deo i bonucl eoti de aor..r.i bqnucl eati de ..b nd includ and
Cor § espondPHERRAbeIraa Fiientn diaion ekiaes R oRARIHBF etiient OF Bing Gofls
and anti - SRRASONTPrRIASubaBHE aRAEEN PRS& Mg \wiGeh polypepthie ofike pRSOJTIN G Ion
DNA, as wel | agﬁaholly or gartgngy sythesized pgﬁgnucleot?ﬂzg. %ﬁanRNA
mol ecul e dong aolynucleotidethat aukales sedpopalypeptide) ©N\prowide dgnambated antiggepreseaiting
one-to-one nner. . An, TRNA Ie%ﬁég Sorres onds t.o an_Hnl t NA and DNA )
mol ecul e 8 AR 2dminiRtering the, dnqubgled antigens preseating Kelly 19, Ak PaBERtde Ipngyriain
consi st of j DV ' j: = 4
ol ynucl ecTRpdEbht b sRfged brapilell AR dhiePlrom BE G Loilbhing B dendritic
pol ynucl eaklld and atudrdphagelef Compositiond forphe yreataleaDdf g chivef ebm@pasingCT bélbsor
all such operable anti-sense fragments. The conpositions and nethods of the
present i rApHBER presanting esilsohplave\heen intubated Withea Rplypeptids oy pehinuglestide ef the
pol ynucl eoti des. A pol ypeptide "variant," as used herein, is a polypeptide
that differs fromthe recited pol ypeptide only in conservative
substitutions and/or nodifications, such that the therapeutic, antigenic
and/ or i mrunogeni c properties of the polypeptide are retained. In a
preferred enbodi nent, variant polypeptides differ froman identified
sequence by substitution, deletion or addition of five am no acids or

- o o o I Y . o Y M




1 8 SEP 2002 WD 99147674 PCTI US99/ 05798 7 exhibit at |east about 70% nore
preferably at |east about 90% and nost preferably at |east abdud SER62002
identity (determ ned as describe below) to the identified pol ypeptides. As
.used herei ny,Pyorggfyservative substitution” is one in which a”P@%@%/&G/héi i's
substituted for another am no acid that has simlar properties, such that
one skilled in the art of peptide chem stry woul d expect the secondary
Structure and hydropathic nature of the pol ypeptide to be substantially
unchanged. In general, the follow ng groups of am no acids represent

conservative chan : I al a..;pro0 I I as I asn, ser, thr; |
(2 oyer pufsch GERRnlary glsodyBvicld o T and pther EpRets ftdhe Bigtent Hvenfigh wil
his; and (pakomBeapparént bbb réfefenc¥afd ME FollSWing! 8ailed’ dedcriphidal |A1P! %ferences
contain other nodifications. including the deléetion or addition of am no
aci ds t hatdistdasednhereimlaré rheteby nineoxpordtérk bynteferemiecinp thobe ehiiresy asetfoestdy was
structure ,and hydraopat hic nature of the pol ypeptide. For exanple. a

pol ypept i d@c%‘gfaffé“&‘gh idealVed to a signal (or |eader) sequence at the
N-term nal end of the protein which co-translationally or
post-translationally directs transfer of the protein. The pol ypeptide may

al so be cE@EDPAHIED DESGRIPTION OF THEMRVENTIONICe for ease of synthesis,
purification or identification of the polypeptide (e. q , poly-His), or_ to
enhance binding of tAS nated peoste; the prssent JBysniion iy generaily-diregted Ao compgpsitions

pol ypepti de 1 | | c..Leqian. nuGl eqt i de
Ve ant» TGS 8 M BRIEY ah uBBabHTUERAL SRl "Dl R AR Se e i
i N havi ng ipElRde® polipeptidess figsidn protelns ahd ?&yn&lﬂ%ﬁaé hidlécnes. OAlsadethided Svithin
Sugh nodi fications may be readily introduced using standard nutagenesis

te

hni queghe presentanvesntionare s atdsuhrasanamtibodycorfragment therenth ah bisidstodbe

taught, for examl by . Ad n et al. 183, 1983) .. Nucl eofi de

var Pant s Ay RE ReBmeRiod Sl rdiaes rt e oo Eitin & iR R el |y
occurring variants. MaiohespéC iRObitect SiadefidacEisdoRE Solppeptiaed icBipridin

| east about 70% nore pref elr’éaugl y at kﬁ?ast about 80% and rmst‘ pr efgl?abl yg g‘t]
| east aboumnowgenienportion( ofachwrnare dung temecr prddein, dierei) the lahg thmor t potein

sequence. .The, antigens ptovi ded by t resent inventiqn include variants
hat are ARUBHSEMAER SlisREmeotEL B BSbnHE e g Pyeduence
homol 0gougefepred fon? the'Blotip hndiftmgRi (i datilib dueidl Ritsed iy BEO lgjoﬁéi:|1¥1o9, ,

recited herein. "SubsétTg{ItFal homz)gI ogy," as used herein, refers

pol ynucl edfiiigdel 3 etid St 353, Ha8, 1672158 360) 262164167, hi8zandgl 11n (e thewdeipdiménts
stringent conditions,. Suitable derately stringent conditions. include

pr ewashi nQ%isﬁ‘da"“C??@eﬁﬂ“%%, a%Ciaym !‘?2Ir PrehrisasNsesy 9 S ssed higteiny the ttergy

SSC, 0. 5%'§Ir;}:§pcﬂui&" Wcﬁ&}t%ssgg %ﬁn@%éid%ﬁfdsgﬂf%gg?@gy?Iﬂg?&@ggu%?ifﬁéﬁpmte'ns

over ni ght I'n the eve Cross-specl e 0.5X SSC,
fol |l owed Iwhereinhhe gnting acidatsideds dredinkeéd by rovaentpeplideebaridsof THRX, a @olypeptide
0.2X SSC contaj hing 0.1 SDS. Sugh, hypridjzing pol ynycl eoti de sequences are
al §0 Wi t hiCAMPHEINGH Poren PEPL‘" i"ﬁ\%"ﬂf“ YE g tmmer H&?‘%ﬁﬂe‘%&f&gﬁﬁ lolféE“‘
dué to co : ' j I L gle '

by a hybr FOriaes AhP ot i B Prebdtf WHIETY et pSRELAAE ol Bootafhs A
sequences saquenees. d The hdditiowke istquences indayt bee dadvpdefiorm thé natiee podteihesr aay be
amno acid residues in the two sequences is the sape when aligned for,
maxi num cdeteselagonse and such feguencesomay dbatneedppthbe iamunersactivenand/gy antigenic.

Sequences QA Getailed below, such polypeptides may be isolated from lung tumor tissue or prepared by

synthetic or recombinant means.

As used herein, an "immunogenic portion” of a lung tumor protein is a portion
that is capable of eliciting an immune response in a patient inflicted with lung cancer and as
such binds to antibodies present within sera from a lung cancer patient. Such immunogenic
portions generally comprise at least about 5 amino acid residues, more preferably at least
about 10, and most preferably at least about 20 amino acid residues. Immunogenic portions

of the proteins described herein may be identified in antibody binding assays. Such assays



typically performed by conparing the sequences over a conparison V\gnggp/ 2002
identify and conpare | ocal regions of sequence simlarity. A "corlp rrson

wi ndow' as used herein, refers to a segnent of at |east about 20 conti guous
positions, wegabhik7840 to about 75, 40 to about 50) in which apegausRBs7IRY
be conpared to a reference sequence of the sanme nunber of contiguous
positions after the two sequences are optigally aligned. Optinmal aligment
of sequences for conparison may be conducted using the Megalign programin
t he Lasergene suite of bioinformatics software (DNASTAR, Inc., Madison,

W), using a] [ Ta]d | i .
Scherps dodes, Pt RAEREIGHES ulith Snp of IR G DY ARARS KRGWE bR o gifhay il
nmodel of ewothd argmadgsaltedgfer example] i Harlow bid Lage S4ritidodiet £ Tabbeardis Mirual,
relationships. In Da]%t;off, MO (ed.) Atlas of Protein Sequence and )
Structure, Spring HarbardeabertorneGealdr Singddarben, NoY, 1988s Hon gkampleca\nsilypeptide

S . 3, . 345- 358... in J. ..l 990 i {i h Al | d
phy! ogenes Y, M 3unBGRRE bR ol sopityy (8 st g iR cand Snfpct R WEP it sera
Inc., San k) gNOw bifiing b SitibddiePwithif it sehpfolthe Eniobfliztd %gi‘yg%ﬁ& afbound sera

sensitive nultiple sequence alignnments on a m croconputer 5:151-153;
Myers, E. Wnayrthien/be removed gndiasindG@atibodies detegindrsing, for exemple; 'ShlabeledARioRSn

4: | | -17; Robjinson, .E D | 971 Conb. Theor J 1: 105 Santou, N. S,

M_(1087) fhe gbﬁraﬂmlyj- gg ﬁ'wgﬁh&zy Qﬁ’égep r}e;fmrag%rmwé@@mfrm iPA lclonal

phyl ogene . Bi . shd: - - - an

RR (I 973; l{]ur?g%is{:al S'T‘alxonct)er%t/l - tfhttla] Iﬁ’%ﬁ’gﬁp&eé aﬁgﬁP?%g?’:a&@u(l) ﬁfl.me capeer

Taxonony Fpatems) Methods fdvpreparing Gnd ddentiBfing Dhhdunogenié portivng of iaptipéns 6 Known

o)\ ko el S e s il S S ShaFy rder

r oc. . . . - ]

PCTI US99/ 05798 Pr efie ! C f sequence identity" is
TSRl FLE  den PR RRACERA9949

det erm ned 'By conparitng two o i'ghed "sequences over a w ndow of

conparison of at | easThe Qe Spolyainceotide(d)r & Nsdd) Bered,t n€hsOh diMde or double-
pol ynucl eoti de sequence in the conpari son wi ndow may conprise additions or

del eti ons §transled gradwinen of Zigoxyritonneleotidd ex sibonuclentide Bases and Snpludes MNAoand

10 to 12 percent, ..as ared 1o the ref sequ es (which daoes not
compr i e acerePonunE KA Befenles, wifuding FREREA b TRENA poreiucs il 3ehe ana
sequences. aif8eMiesFRAd2afd tompreh&ids DN BenBRIEDN A biBrdcBRLHATPEN 2] as well as
positions at which the identical nucleic acid bases or amno arid residue

occurs in wboly e pasiadlyssyntheyized polyhuacleotiieer Aof HoRINh eablerwde corgains introns amd)
t he nunber of matched itiops py the total nunber of positions.in th

Fof er once. SUBARE [0 3ONABOIREHIER S BsRsralin auFrie o MATag 1 PORAA ogcule
100 10 yi efélrdspondiloCA HARR ACAndSORE RofechRSdrh WhicK\IRGintrbid l’:%,@doe'eﬂ ildfed. A
scope of the present invention are alleles of the genes encoding the

nucl eot i depelygualeatade mayidoasisti of &eentine. gefie, osany pertmnntherof.” ODpeedbdé anti-sense
"allellic sequence” is an alternative form g{l t he gene, which may result
a@gn of the

from at | eBQlnpcieotides nay Fomprish A fagment copgtRading pelyspeleotids, and; the

inaltered “ ' Wies e @%( y not
be alter edc.l nyl ré?f/eﬁg g%‘%gaﬁrrilgge ﬁ’gve ngﬁé?&%%l,bgugir&hﬁ%yﬂaﬁ#ﬁgl C %&?‘rg&g'
Common mnut ational chahgesompositionyi ael methodsoofithe | present dnentionadlsy arofipaes
to natural deletigns, additions, or substitutions of nucleotides. Each of

these type¥anAnty phtcabene plreaptides and polynueleetidesi ndt Pel¥pentids “VABaws hay ysed
one or mf{??x&ié{fgi; o oy dph8l oS fronf? 'thé 408k tdf\gg{yy&&ggep?g@)n?ﬁow ative

i mmunor eac variants my, erna i fied by
nodi fyi ng &ittiaitions andlod redificatiofs, Such MRatGhe ti@apthte Catipeiieoid/steimmanéigenic
eval uating the i nmunoreactivity of the nodified polypeptide. For |ung tunor
pol ypept i dpeopediss wif the polypeptigsrase aetaimad ofln @i prefenestli emtmdindentg varimn tpolypeptides
variant may. be Jjdentifi y eval uati .a nodified pol ypepti for.the,

BB 1Tty 1 odigteR o Bh ideniBicq bedienseby SREBIoR,delpten B e of fus,Blaing svidngr
cancer. Su Wb : : [ .
xanpl e, 1t He Foprch SaaRIuay e eRy oo da By imafyibg Shet | dMdve pRlypepride
pol ypept i desquehcdshangrevakmating theeadtigenic progeniek \ofuhe anddified polygeptiés using, for
encodi ng such pol ypepti des, may be isolated from|ung tunor tissue using
any of a ve¥ampl. é}e FRPrefsaative proqedusss describied hgrein. pEplypeptideovariants aueferabdy
corresponding to a gene ~1 8 SEP 2002




WO 99147674 PCT/ US99/ 05798 10 (or a portion thereof) encoding oanﬂlgsEpemz
inventive lung tunor proteins may be isolated froma |lung tunor c

|l i brary using a subtraction technique as described in detail bel ow.

Exanpl es of wg&G4f94 ynucl eoti de sequences are provided in SEQptPNod/05798
1-109,11 1 ,1 I 3 115151, 153. 154, 157, 158, 160, 162-164, 167, 168 and

| 71. Partial polynucl eotide sequences thus, obtained my be used to design
ol i gonucl eotide prinmers for the anplification of fulllength polynucleotide
sequences froma human genonmic DNA |ibrary or froma lung tunor cDNA

Uib . | ; : ( .
n the art CobE A TEEEIR 10UE iR bR hfeaq B8 A0 Sty APl
Bi ol . 5l 2GBoutld587 idettityi (déteflined RCHRsEABOBEIOWY to the ddktified BoBpeptiddé, 1989) .

For this approach, sequence-specific prinmers may be designed based on the
nucl eot i de sequences Asr i dereimar 'sponsexyativesybsisutinn’ dh ese th whidyan amiiozadd is
An anplified portian may be used. isolate a full.length gene fr a

Ui tapl e | (BpSmyed S0t fmother Brine i Shat BRARIoE PIORSTIcSeTRY Wl facKgH in the art
t echni ques of \%gﬂﬁé" cRétRiBtry QEAUN Gutpeot the |sbdnhy Stdchife %dglgﬂﬂﬂ%ﬁﬁﬂic' fatdie’ 6€ HRd
usi ng one or re pol ynucl eoti de probes or primers suitable Tor

anpl i fi cat ipolypeplidef tortebdupstantidllypunmdhgngesl. sinzgenemal,ahé falldwing rprbupeofl animeracids

nol ecul es. Random primed libraries nay also be preferred for identifying 5
and upst r eAPRTEEG SNSRIV phaBge et d Al% PFO. igha e asprgingases sers g {Bcys, ser, tyr,

obtaining i d NG 5O . el j on techniques,
a parti al é%&%%gﬁg’al?ﬁééé?gtbaéﬂgd (?)219%%@%@& r?fl&;ﬁ)rpg%?&%ﬁ%%%or end- | abel i ng
with 32P) using well Vamaw® thee hisb,OstefterdtiVel§! edritaih ofier BAGAiBEAIIRABR MRS atey
is then screened by hybridizing filters containing denatured bacterial

colbni es ( deletiansos additiom of pminqacidethet haveomjnimal influbece o ghecentjgenisepropenies,

Sanbr ook . | ecul ing: A Lab 1) Col d i ng.Har.b
Cabor aror | SOt a8 fydipfi g 8Re BOMpIRAT Ror Siamatlea BftvPEIEE
pl aques ar ?S@mhﬁ@aﬁ»a do A%RMAFNERA leadBH sbqRnEDNdt theé N-fefhiiaPend 6f tHePrbfefl which

anal ysi s. clones may be anal yzed to determi ne the anount of "additional
sequence bgp-tfapslationaliyloz pofarnskatiogally giré¢ctstrarisfes rof tieeprotaini dhegpolypeptide avay
a prinmer fromthe vector. Resttiction maps and partial sequences e
gener at ed P o REPREAEN 0 Gt TSP of lheTatrgpenpe cfos sase of Rty custicatioh e
may then b?déi'ﬁh%mnm%lﬁdwg@pimwgc gontyemgwoq ¥ Enhati€ll Gilkd YOﬂtﬂé’ﬁJ)lyﬁepﬁde toa
generating a series of deletion clones.” The resulting overl appi hg” Ssequences
are t hen asekdrisipmri. nFor axanplg] e mdypeptido usays bejcemjogated\ tb Ldn ithmugoglobulin Fc
SEP 2002 WD 99/ 47674 PCT/ US99/ 05798 11 cDNA nol ecul e can be generated by
ligating stf#@ble fragments, using well. known techniques. Alternatively,
there are numerous anphidlegtile “Wariaf®8 ia0dtGSerce thdiffeR! £#omAthk Yetitddenstidotide

codi ng sequence froma partial cDNA sequence. Wthin such techni ques,
anpl i fi cat isequenee gerhavingl pneanrf mone duvleatideCidelefions, cfubstitutionetor additions. Such

iall i|lable kjt b t f th lificati t ep.

B or . SRRy B PN SBHATGTsuTRE SRS S EpPs, fochp GuEs, Sgh ds
| e, i al 4 . Spri ¢ . Bi | ;

11 ch ed. Sigpieifot direcd Sycicef bffaghest Py GOt exshile, v5 Addran ot
known i n t (DNt 2:188y12833.0Nueleotiiid varéahts may ive matuedlly gucafriignsilelicAiridfits, or non-

nucl eotides in | ength, have a GQC content of at |east 50% and annpeal to the
target sequehEdlyaeccuamgeYatiantse sVaman nwgleotideseqyences prafigeablysxinbita Igast abput
may be seq | bqv d I i .
o a contPghaat JrERaRY), 8P el M, s0h nil Flosf BRIGRIT HAAEHE Pl 20% BRI
(see Tri gl (d@etemindd as describedAeiodd) tBtise rekifedBseGfiencé988) , whi ch uses
restriction enzymes to generate a fragment in the known region of the gene.
The fragnent is then Therantigens peevided byt thenpresent| inventiopaincdden Nariape dhats aze
tenplate for PCR.wW th diyvergent priners derived fr t he known reqgi on.

W Ehi o an Sneede b RabiisisRHEE Ao Bherombel Sie s Rantall PotmolopvEl St idnere of
may be ret gy | defai § f i | 0 j @

o mer spechf PETpaet fegherkt Shectiay rebfid Rirehl s Rl REAURETY B S
subj ect ed therein,sefepsth palymetlaitidaspduencesathan arevdaplible lof hybridizinghlveder pnodeeately
and a second, primer gpecific to the known region. A variation on this
procedur e, SUHIEEAt SARATAORS. ¢ Whitablemoderately strpaent cenditions, dncipds preasng én 2
directions fromthe known sequence, is described in WD 9G 38591. Additional
techni ques include capture PCR (Lagerstromet al., PCR Methods Applic. 1: |
11-19, 1991 ) and wal king PCR (Parker et al., Nucl. Acids. Res. |9:3055-60,
1991 ). Transcription-Mediated Anplification. or TMA is anot her nethod that
may be utilized for the anplification of DNA rRNA or nRNA as described
in Patent No. PCT/US91 /03184. This autocatal ytic and isotherm c non-PCR

o o o " . - o o - o o




RNA in the resulting conplex is degraded and a second priner biid8 SBPt2(§2
DNA copy. A new strand of DNA is synthesized fromthe end of the prinmer by
reverse transcriptase creating double stranded DNA. RNA pol ynerase

recogni zes twi@IpAAHt er sequence in the DNA tenpl ate and i nitiBEEYS99/05798
transcription. Each of the newWy synthesized RNA anplicons re-enters the
TMA process and serves as a tenplate for asnew round of replication |eading
to the expotential expansion of the RNA anplicon. Qher nethods enpl oying
anplification nmay al so be enployed to obtain a full |ength cDNA sequence.

I n certai nsolutibaof 58X, SSE, 0.8%RRBS, b0 enMEDBALPH &0Y; hiybritiizingtads SORNESSESKIBSC,

by analysis of sequences provided in an expressed seguence t§8 %ES})
dat abase, &uemight or.nux the\syventef eross-spaciesommogsat Sheswith 0.5 SBCafpllenyed by

EST LIy, i I . NCBI. B
Sear chos) - VARRE iR dor BE miBlie¥ vk cacoF O%. B I8 ATD BCSS somarng T
sequence. QmE SudAHybMILiRE pbHAUSIBAHEN SR uERES Ard8lsa Wit BRAcbfCof this invention,
obt ai ned, the pol ypepti de may be produced reconbinantly by inserting the

pol ynucl eoks darespeplestide isaquenaes dhaty edusi do caslct degenerhoyx mneedd rag itmunogenic

pol ypeptide jn an, appropriate host. . Of variety of expression vectors
known to tRBb’@eBtfdec}Bgﬁ 13406° ihﬂ“?)f?fﬁi%mawﬁ’ﬁaée 'éé%?FﬁPWéd to express
reconbi nant pol ypept idgs Riciebfild or L RERRES 1208 sHRY 1P a«% j e |
any appropriate host cell tLat hasr%gg%éﬂtﬁr gns ormed or sl'fmraans fécte ﬁ\g\?t hif;tr}l)e
expr essi onssgeher ofonricitides gr aminol acidhiresitlnes hethevve sethent ek thienamdashdnwligned
reconbi nant pol ypepti de. Suitable host cells include prokaryotes, yeast,

i nsect andfor makipum, Rerrgspopdence as desqrihedhelny.y Comparisors betweens v piqygneesaare

E. coli, yeast ,Qr rquIi cell .lLin such as COS or. CHO.cells. .Jh
pollynucl eoﬁip ea“g'é’cf_gfé’g%gs é’x%?n e%%gg |ﬁs?‘i‘1‘|’e§"ger?a?l‘%éra cwaé"ﬁ%dgnﬁ%"f'a? é‘%’@fy and
occurring pénpielbdallesgioRdbt degiddnce siminhnityal A Ycsifipatisoh VanB&WY RE€RdeddRFoin OFefers
ot her variants thereof. Supernatants from suitable host/vector systens

whi ch secr ti @ segment of shisastaboulnd) contignpuepesatjorss, psuallys3 Octorabevtt 75a 86 do abowigs Gy
co_rmerci al | R\ il_able filter., The con etntrat% maX t hen befaﬁ]glied to £
suitabl e plt NG p; SAURRGS, maY be, compared 109 Fpferencd seapence of 1B same. pimber o
resin. Fi ngbdipuolfosifionPiffer BV RqRBRRS dﬁ%@:ﬁlwsﬁﬁa be enpl oyed to

further purify the reconbi nant pol ypepti de. e lung tunor pol ypeptides
di scl osed herei n may Qptboalialiggment of seinispcesyfior isemiperisamgy bercopdudtéd usiag, the

synt hetic | ypepti des havi fewer thap ahout.100 am no 18 2 WO
05 47674 PHACRHER PIRE 18 e LISSTERNE SJUR GH A PrOJPIPEVeS, Tefipeie (NS ARy rige
aci ds, my@g@gpﬁnw&wa&@gt bﬁam&&y.e%wrbﬁég&mbme; Rapal Al 'h¥mes

skill int . FOr exanp such pol ypepti may be synthesized using
any of t hedessribed i the followmigireferences | Ddykif M. Q.42 978)A amdebofcdvohsionay change

ot SR el e S o S T AT A o
added to a’ Y ! : 0 : ’ ey,
Cnem Soc. Pﬁ)téﬂ%%égér?&%d %,I Fgﬂ%miwm%&ircaﬁﬂ&%%\ﬁmgﬁ&? W is_hgégton DC

poln-ipepti des I's commerci al ble fromsuppliers suc s PerKki
El

r/ Appl Vell BiSofiplsBepp. FAS+A58; Hein F(3920) Whiifigd Approachna Alignment addtlniegenes
according to thg; rranuf?)'cturer' s instructjion In addition, |ung tunor_

anti gens nR)- §26-64eMethods iy Emymglegos ¥el-o 183, ofAcademnip (Prsss, Infie Sag,Piegos CA;

tunor specifig T .S 4l } | I r

pati ent o, bt I8 uBq Shalh M (| AT ekl Ve iR SeyBfcl dBHmemns op »
cel I's. thenfigotsmputet! MIBIOS 511 51C 858 Ay eN EyWRand Mibller AWVoaIB8Y Opfinab eli@iraénts
hours to release tunor_cells and infiltratin Iyn’ghocytes (tunmor

i nfiltrati inliveareippee CABIOS €)1 1-17h Rahinson, B3 (19Ih: Lamd. e Bif1P8r Santgu, N.
passed ovef, a JFi 00% ?25% HBSS) discontinuou dient to sepgrate .
Ponor cel | Bt (82 ThS etehBotidimine ronie & peVieingl 35 ronshictef v odingti
from the i ghes 350 SBiol NEvBRPEU0EADS; Anchlle FR/AHERS SBkal TRRE Q9MRiNIsnerical
predom nantly tumor cells. while the 1ower band at the 100/1 75%JHBSS

i nterface Gaxdrmimys—atheaPoinciplesotind yRratatice/ tof SNumérical Taxanvmye FpeentbadPress, San
culture by_techniques well known in.the art, but pref_(fr_ab,l y.in cu;ture

medi a suppFeansieedCahs (Wilber, WiJnpnd LipmangDiJo 61 983)iRapid simijgrity seasehes qf mycjeic
! d b a b : b - adsor bed
Wt ant - g SEBRAES ddta ST o6 Whdr B, SEUSL728Y80 PPC0 L S ar o

anal yzed by FACS to confirmthat the vast majority are CD8+ T cells (>90'/.
of gated population). In addition, the tunor cells are al so expanded in

cul ture using standard techniques well known in the art to establish a
tumor cell line, which is later confirmed to be lung carcinoma cells by

i mrunohi st ochem cal analysis. The tunor cell line is transduced with a
retroviral vector to express human CD80. The tunor cell line is further

T ™ A NS o o o v o o, o o o Y




The specificity of the TIL lines to lung tunor is confirmed by "\FﬂySEPdQEUZ
TNF- a cyt oki ne rel ease assays. For exanple, T1L cells fromday 21 cultures
are co-cultured 1 8 SEP 2002 WD 99147674 PCT/ US99/ 05798 14 with either
aut ol ogous QugashRgenei ¢ tumor cells, EBV-immortalized LCL, opcpRRbd/s¥res€! |
| i nes Daudi and K562 and the culture supernatant nonitored by ELISA for the
presence of cytokines. The expression of t@ese specific cytokines in the
presence of tunor or negative control cells indicates whether the TIL Iines
are tunor specific and potentially recogni zing tunor antigen presented by

t he aut ol ogous MHC : cteer ] : »spacific TLL |ines.
can be expanded andn?keg%%gﬁgfhﬁ%g%?%@tﬁeﬁ%&%E#%%Eyhégg(réttemllggzr[ bé’xcé)ﬁftﬁaé’,ng
the TIL | iﬁ%_dmmahf ahgped drguémes vt R| WindbWher SorhPérisbn Gl 4t R¥A" BB Ho&ifions,
cloning by using soluble anti-CD3 antibody in culture with irradiated EBV

t ransf or mewhex@ins therportR of thelymigleptidé sequiancepindbe aareparisor Windlaw may-@mprise

Cl ones fromi{.he ex ded TLL |ines n be generated Py _standard lim¢ting

di lution t%ﬂ?%@’g&q‘i’tﬁ"ﬁa fi Sﬁﬂsgto,f3$lﬂf"i98 3 e&?e“%‘é@ﬂéd"gg pereentepn L0 @12
in a 96-we bqgt t it ' 1t - l.agoys
tunor cel Ié%rcgg\/g% rcgn oérarrg% Gfat}aeﬁ]ég S%CEQP <\ééesdg?'}gc%el §§ %ﬁi‘tﬁ ﬁ'gﬁggeegg%@gggfo
SO U m | Lddletidiisgfor optimak aligymbnt dfuthehievo aeplepcesd Mhe pettentags e @hlculitéd/ by
"Cr m crog&;{ otoxicity and I FN y .hi oassays. Additionally, the MHC ) .
restricti ofetemaning: the sumbsr of gosijionsat which gheoidentical pupleic asidebases er amino acid
ant i body bl LN [ | [} qt . _The | or .cl.anes
descri bed 4l ‘(Cgl\l% %ﬁ?/}s;tg ggr%},\% gﬁ&'{égw&%gltﬁ nt%&&rpﬁ ols?p’g%qlz}}-eldcp%ﬁﬁnééﬁg’.’&ﬁgrme
exanpl e, apiib&IsTURatthdd poeiaonsSbyothelibial HtiMbBereofMisitRnk il refrdncad ReqRALEH. O
transduced with polynucleotide fragments derived froma |ung tunor cDNA

li Brary t othgewindawesizadr gut nudtiplyingxibe gesilisgbyt 409 rto putld ghe pertentagdlof sequeyet
cells expressi.ng tunor pol ypeptides in the context of MHC wll be

recogni zed469"®he CTL Iine or clone resulting in T-cell activation, which
can be monitored by AydPlichsaedShabt isespedss héSpresedt ihveiion Qﬁc”ﬁlé?é‘s' 8the genes
expressed by the target cell and recognized by the tunor-specific CIL %s

t hen i sol a¢nedding the ohcleotids setpeneesirecitedhn\herein.n Agoused dierein, agdiatiele’s or Ghll¢llie

nmet hod of prepargtion,, the . polypepfides disclosed herein ar repared..in_an
ol ated, Eabgcens & RYemanle FRYPY the @one phiFh IRy SEWNY I8 2h jcabl D1 JPRREEE iho
determ ne Y, 1:11Q,.:AC OHA ife! | |5

Pref er abl y o U R0 e RCERER I Q8 Jeit D EHrBEENAS GRbirTlcs siose
at | east adtnetur® sofpuotionamey nayshaynetf by alidryd.atArdyegiven glomuima9 v wone, dre. or

certain preferred_ enbodi nents, descrjbed in nore _detail  below,  the
subst ant | anpYY Blleke ggwpe piyaen mujatipnak-changes %bsmmmo mditles 50 eonerally

15 are inc ' | L] . | kN
one-or morarnpeianieil deiPASTRRRHbS Bt o BIRASAS bPRRIEAN FRTE hf RS of
present i nshangesmaprosvurdalont usiinrcopibiriation switlo ther othersgone bi ke meds dn aegivenl

I nventive pol ypeptide or, alternatively, a polypeptide of the present
i nwenti on ¥ABRECCknown | ung tunor antigen, together with variants of such

not) el ude & 11 nkeropants aand Rl VANEEREreaE BOMAIT Yanai o2

alternatively, be identified by modifying the amino acid sequence of one of the above

polypeptides, and evaluating the immunoreactivity of the modified polypeptide. For lung
tumor polypeptides useful for the generation of diagnostic binding agents, a variant may be
identified by evaluating a modified polypeptide for the ability to generate antibodies that
detect the presence or absence of lung cancer. Such modified sequences may be prepared and
tested using, for example, the representative procedures described herein.

The lung tumor polypeptides of the present invention, and polynucleotide
molecules encoding such polypeptides, may be isolated from lung tumor tissue using any of a

variety of methods well known in the art. Polynucleotide sequences corresponding to a gene



A pol ynucl eoti de sequence encoding a fusion protein of the prese tg SEP 2002
i nvention is constructed using known reconbi nant DNA techni ques ‘to assenbl e
separate pol ynucl eoti de sequences encoding the first and second

pol ypepti desypRba7é¥9 appropriate expression vector. The 3' engcajusholdifos
sequence encoding the first polypeptide is ligated, with or without a
peptide linker, to the 5° end of a DNA seqguence encoding the second

pol ypeptide so that the reading franes of the sequences are in phase to
permt mZNA translation of the two DNA sequences into a single fusion
protein th i | | kN :

second pol 3%%{)?% xglgg%h%&%%%?%@gél ?I?]elkoet?ﬁés 2’*&’5&'%‘6%“#33%%* é‘r@%ﬁ%{/@ y,?) gqss(g%%rd atem
the first anfnghemseceDNAPLibiape Risinges sibtractidnSicoligues ué fdesdriied in0deasiubRlow.
t hat each pol ypeptide folds into its secondary and tertiary structures.
Such a peptBxampldsi{spck pefyandeotids sequenegsoare pravidad:io &mmmﬁ»nmpm &ild3 115-
usi ng stan d te [ [ art ...Sui t abl e peptide |inker
sequences ﬂgir bge’gﬁgsg# aéﬁg&ﬁ"oﬁgﬁﬁg“’r i;"{ﬂlt g&ﬁg r‘i‘@éf]gf‘t kp&all (p(ﬁ}’]fuchdﬁ)glldF SEBPFNESP
to adopt a | THaleh : I ord hii -
Secondary SRPLOY e P OE e R IGHT i ituclepliss Phlr) 12 the hIiRadDRRSS o
first and dengtingolyahylpetidd sbgaences drofBa huhmnl genblsmid DINAJ librany lor dront adbag geehor
resi dues that mght react with the, polypeprtide functional epitopes.

Preferred GODA 4ibrary in@rpoluncrasrceainisaction (RER), using techmques wellknovas in the art

near neutr ' i d a n a . US & . .
' nker - sequescir Rl Y o CollSorint i fr Sthu” Qutot B Shiab 1S Frticn
l'i nkers i negudeck Mndlo?ﬂ StoRRtonP¢s, INT2 BISOR! For 86 Qphidadk- ééageﬁ&‘iﬁpeciﬁc
Mur.phy et al., Proc. Natl. Acad. Sci. USA 83:8258-8262, 1986; U.S. Patent
No.) 4, 935, pitemnthay. I%: desigeesk based an, the muckotida isequenetscprovisigd dreseinrangd beay be
fromlto aboHt 0 _am ho .%‘gd' ds in length. Peptide sequences are not

requi red wRBTTP¥EE FiSYRPHAY second 1 8 SEP 2002, WD 99/ 47674

PCT/ US99/ 05798 16 pol ApaRblifies phitioh ni b astanb isdlatda N Mgt gt #6maE SGitable
regions that can be used to separate the functional domains gnd prevent
steric int tibfagy age. a Theg | tuger edDNA plibrary)chsing iwkdl keows iedmiques. o¥ithirl \such

linked to sujtable transcrjptjonal or translational. reqgulatory elenents. .
The T egul alEHaBES f BTy cleDD (5] BopmNCI R Toaceoet JSHIE. BBY Ph DS PORBUGIEatide

pocated onbiobes of Bribfis EYGLRCAN ARGEAEARE' PRIGDEY! 4 iffarP N HPERILAES 10 include
Simlarly, “stop cbolons require toend translatioh and transcription

t er m nat i otargérgmalesulese Rabdonp ipeisedt libkaries midyecal iNbde gerefeened doe idantiifyinpgt 5 and
second pol ypeptide. [Fusign proteins are, also provided that conprise a

pol ypept i d¥PHFeaph &egipRs Ot B9ne¥enDERpMIColRIaRES 47 tRcigre rfpéwi’r@ernsmmwsﬁeﬁpé
protein. PEﬁEﬁ&iﬂQ' ySér# dgdmunogeni c protein is capable of eliciting a
recall response. EXa es of such proteins include tetanus, tubercul osis
and hepatitis protei Forhybadization eelmitples, a pamial seqeénce! may\beiabelgt .(e. ., byerick-
336: 86 91 1997)). Pol pt.i des,  of .t he present .invention that conprise an
i rrgl_lnogeni i“i‘?’brP"an‘i'%ﬁl‘}hﬁgtMrn dstng, well, kpawe, &%qw-usﬁr?%Fma] or
t he

v+ rune PPUSTARRRE Mol 16 BT el BRI e T | e ol Bociia

nventi-on

provi des ngsloais (bPlawiss EhtainihgPhaf® plaqoés)t With tiiyTRabeled Sprolss (sek [Saschbreokiet al.,

(whi ch may be pol ypeptides, polynucl eotide nol ecul es or fusion proteins)

for i munoMalecwsr Gloningiq Acbalratorn Manpal, | Gold Spring Hashonbabaratories, "Geldi Spring
refers to war il d gni mal. preferably, a human. . A patient be ., ..
afflicted %’q@aw-orﬁ%?:@‘ﬁ@gfﬁ”g%“%ﬁ St baueBe elfersand Cxpatitey Ang he
the conmpoumiea 6 36latEfér g Andlats. LEDNACH oA thaEBe andlyitd 46 B6Rmide the amount
i nhibit the devel opment of |ung cancer. The conpounds are preferably

adni ni st er efladdititmal sequencetby, for exaipleyPAR wsing)a pamer dronv e partigdrsequence and a

tunors and/qr treatment by adm pistration_ of di ot herapy and convent| onal
ehenot her aﬁgmer &rom ggsyectox. q{cstnr::hon maps and parnra?l sequences n?a%' be generatetf to %(?en%fy

one or more overlapping clones. The complete sequence may then be determined using
standard techniques, which may involve generating a series of deletion clones. The resulting

overlapping sequences are then assembled into a single contiguous sequence. A full length



In these aspects, the inventive polypeptide is generally present within a
phar maceuti cal conposition or a vaccine. Pharmaceutical conpositidqng $ER 2002
conpri se one or nore pol ypeptides, each of which nay contain one or nore of
the above sqgag&&%§4(or variants thereof), and a physiologicagkﬁwﬁggﬁg%ﬁple
carrier. The 'vaccines may conprise one or nore such pol ypeptides and a
non-speci fic i mune-response enhancer, wherein the nonspecific immune
response enhancer is capable of eliciting br enhanci ng an i nmune response
to an exogenous antigen. Exanples of non-specific-imune response enhancers

i ncl ude 1.8 SEP 2002 WO 99| 47674, RCT/ US99/ 05798 .17 adj uvants,.

bi odegr adafPRA BPlEIferan (o ESROTal) Y ABERINE, SHANS JEEmEHP. | Rins N krows
whi ch the Q&%M&@ggide i's incorporated). Pharmaceutical conpositions and
vacci nes may al'so contain other epitopes of |lung tunor antigens, either

i ncorporated into a fAhematiyeiytthén assnuiaeous bmplifimioa téchniques forsonaiinéng a full
pol ypeptide that contains nmultiple epiLoFiiﬁqor present within a separate

pol ypept i ddength t eqding i sespgnce, fram r drapatia RBofgyence. on Withip o sush deghijiques,

contai n polynuel eotide en I na-on I. f the above pal vpept.ides .
and or 't be PORIGFRR FEeSREIR PREPREAJBRIE by ol % BE oF SprBRRALY Breitqnie
such phar NkggUhh¢ e 9P IS geroRh MedamphifitdiRn, stehle PAmMERUMa§Obé dRsiFA¥d Desing
present within any of a variety of delivery systens known to those of

ordi nary shechhiques wedl known inrtbe adi(seg, forcexample dvivllie epalesColdiSpeipgtiémbor Symp.

ayst oms cotuart At HERRELA): BARORER; SR Plnlos, Siorion Pissey nOL B

the patien h Swh LA bhe g&g;gﬁ%.hgqﬁhﬁé'aj q§++ 8 9.
[ n§ol ve thtgog #ni‘@?r%ﬁ on ng a ﬁﬂct rium (suc a),s? Baci e\tﬁéﬁﬁ ?Ye%% e"r“rl3
t hat expr enaélsotidesdpilengik, lnivea GOrgnieat bf atritasy 5§0%andi dnhealab thestardet sequence ait

preferred enbodi ment, the pol ynucl eotides may be introduced using a viral
expr essi on teyparanrescofzabout § cc:{ i 42%:- Jhsamplifiedsegion mayebe spAaueneed asrdescribed
adenovi rus whi i avol fy: on- i defective),
replicati o%b%‘gl’r%’g‘?gn A |p?nLFss.e&§%r|}c g%#gﬁggegt'g“r?% %n@%ﬁ%%?@%e&aé. for exanpl e,
in Fisher-Hoch et al.OnPBuchSamplifidation?fechhiqBio is MverseePCRL (saé Trigha.etNl., YWucl.
Acad. Sci. 569:86-103, 1989;: Flexner et al,, Yaccirre 8:17-21, 1990; U.S.
Pat ent  Nos AgidsRes1 ¥5:8 1867 3988); vhigh dses estriction. engymen tq gomesate (2 Gagmgptojn the

B ot echni oB8wn ki &3 Ine Bene, “The et el rchlatpbd by (BB Ear igation, gnd
Kol l's et ahsed d?.l\iitgggi_létg for BCR witldivérgeitpririérs defived! fiom the llown ¥epidf. Within an

90: 11498-11502, Gunman et al., Circulatio 88:2838-2848, 1993; and
Gunnan et alternatiye  apRseachy Iequampes| agjacenioda. a Teastiali semuenge; mayndsr FRIFigYed gby

| | eoti de.int h i | t
br i nary s TPROTG G ARG S 3 ReCARbER 208 iffler stEMia DeloliF fefin. The
descri bed, afnplified s6qlences re RypitalBhabidetel wpiecemt tonfid VOaPlifidAAfda, with thd kuine

et al., Science 259:1745-1749, 1993, reviewed by Cohen, Sciece i
2S9: 1691- 18ioker poo@r arkk ausscomd: poimes axpeificota, thec keawn degionmy Ab ¥ariatione g8ethis

b -)coatin t he .pol ynucl eoti des ont.o bi I. I eads, whi.ch. are

oT 11 ot ont | pretpaiey W ERpleSE Fid Poerd BAE HiGE BuBaiSR S onsis iy from the
PCT/ US99/ 03£4,86n k8qiti¢k 5 deRékiBedsaWr ¥6/38 591 M diitidnaPidchfliquésinéRide capture PCR
dosage, will vary fromindividual to individual and nay parallel those

currently Ifeagegstromecit iah, iPERIMetAvels aqppliof 181Ad9, A9 andswalkinggRGRrRarker et al.,
phar maceutical conposition nd _v in may. he 1 ni ster by injectian.
oo Tt Pl deidbudes. Josamee RIS b senon Seghared oppihation) o TMA is
i ntranasal | i L Qf:)s I d d RIRY
admi ni ster géoé)’\g/%?leg‘@ﬁ \%{ége‘ﬁb%(eq@lggdﬁ fg g*éeéf{!g ﬁ‘%ﬂvﬁﬁg}gs%gﬂérr %ﬂéd(r)n&ﬁ?’st er’e§,§
at an i nt erdégdribedl i3 Patent ho, PETAISDDO3 184, ik autetataliiio and isdthehmicgionsPCR based

periodically thereafter. Al ternate protocols _nay be approprjiate for .
i ndi vi dual mefhedHtizesatvq, primsrseanth o ngme%rm%tmbmweywmée dganscriptase.

| | eot 1 de that effecti i -
Do T or sy Brraggdrtis b REorboiEr {-Subtle38; RNA pYRERE  BORE R4 SRIrli8cRlipn. she
i mTune r esppHB6tet-privter IBAlizeO0MNIGAPARNA Gt DdcTitked bite. ReversiWdrReriRbse creates

| evel . In general, the anount of pol ypeptide present in a dose (or produced
in situ by a BNApcoynof itteotargit rRdIAeby lestepsion from dlse)’ endiof dle promoterkppunerl Phe
to about 100 ng per kg of host, typically fromabout 10 pg to about 1 ny,
and preferably fromabout 100 pg to about 1 pg. Suitable dose sizes wll

vary with the size of the patient, but will typically range from about 0.01
m. to about 5 nmL. Wiile any suitable carrier known to those of ordinary
skill in the art may be enployed in the pharmaceutical conpositions of this

invention, the type of carrier will vary depending on the node of

o o M. o - o - o o e



and/or a buffer. For oral adm nistration, any of the above carriers %rP ?002
solid carrier, such as mannitol, |actose, starch, nmnagnesium stea}&(-.s,

sodi um saccharine, talcum cellul ose, glucose, sucrose, and/or nagnesium
carbonate, RBy o hgs@YP! oyed. Biodegradable mcrospheres (e.g., mobibdfishes

gl ycolide) may "al so be enployed as carriers for the pharnaceuti cal
conpositions of this invention. Suitable ?Eodegradabl e mcrospheres are

di scl osed, for exanple, in U S. Patent Nos. 4,897,268 and 5, 07S, 109. Any of

a variety of inmune-response enhancers may be enployed in the vacci nes of

this i Lhop.. F I dj be i ncl.uded. ' t
ARIREAE 7 B g e R S e
such as al HelwEh b DA thosyRthedTdtPfrai thé bnd SNle Prififeh Y 96VekictraiscRpladt efeafihg
i mmune response, such as lipid A Bordella pertussis or Mycobacterium

t uber cul osdeubl8usttandet DNt SREAe polymeease ire¢dgnizes 1theé aRoR0 GRqihcedindihe7 DN A

PCTI US99/ 05798 19 avaj) able as, for emaggl e, Freund' s | nconpl ete Adjuvant
and Conpl efeplaieAndipitialss ARESApHER o Eaeh ekthememly synthegized iy A\ipplicons; g weatgrs

65 (Merck d 1LaG. Ral vp i i
di scl osed her gﬁ%@"&? sagﬁ b%@%?ﬁayyteﬁ%e a@%ét&\%rﬁf‘r’uﬁg? ?@@é%{i"‘l]ﬁ %ére&?{jélgg%he
treat ment efpdianedexpAsidi ofdie RNANGAFIROAPYOMBY methdds aePlyyiag aarplifi@ionvhay
ei ther active or passive imrmnotherapy. In active imunotherapy, treatnent
relies on alse beremployeddpiobtaima fulhlengthichNA segseus host i mmune systemto

B R R S A U o R S
cyt oki Nes) andiPsip 3% SefifencEPAV A A b ?gggésgwﬁafuehw RloV@STH\atslst Vaich & that

bi ol ogi ¢ reagents with established tu -immune reactivity (such as
ef flect or cavdilabler framt Gerd3kinks )Seafvhes foxroveilapping ESTs maydgenecillyybenpelfarimed using

antitunor effects and does no cessarily depend on an_intact host inmune
system Ex¥RPIkaowsrpraprasi(ge. i\&fﬁ%ﬁfﬁémewﬂesgmﬁég sy bepsadfogenerate.
cytotoxic J- lﬂﬁn + T-hel per, gamma/delia T | ynphocytes,
tunnrinfilgfggl gq¥¥%%h%@§€%§§%ggiller cells (such as Natural Killer cells,
| ynphoki ne- act i vat ed Geidel £ polyrtuclebtidd seqildnse chtodingi ggpodlypeptidatisnobtaitles the
(such as dendritic cells and nmacrophages). expressing the disclosed

anti gens. FolPeRiidedepy beprpdycedecarabinantiyoby, insexiing| the polynudesfidesseguersento an

anti bodi es_oar._ant i -i di.of vni ' ' [ :

for passi v%&“ﬁ%ﬁéﬁo cgéra%’;é%ﬁﬁgg# g%géﬁqﬁﬁe%? aﬁ%‘?ﬁ‘f&%‘f’ E %%tggltgrs'{\lgang&géﬁva#%@ of
number s of exlpregsidis vécérs dohomini 1o &hoser slusrdinasy skill inSthé Qrigin@yy beréihiploydd e ekpress
vitro. Cultwe conditions for expanding single antigen-specific T-cells to

several bi recpmbinant polypeptides of this insenhem  Expression mpyy kecasdigved dn any appiepriate
Ik int h Vit diti _ypi i1
't er ot chpt SelRL has RSP fabdforbled G st SRR BRI VePtor ollldinihé

such as 1lpglynaéldotide ntblacutt Bgit fecodes el letombiaiioipolypepides, Silitable host cells
i munor eacti ve pol {pepti des described herein may be used to rapidly expand
ant\i gen- spinshfdecprpkamyotesc yeasheinseah anddhigheroeukaryotist eellsuf Preferahly, therthost eells
celds for i not her apy. ..In rticular, .antigen-presenti cel sugh
endr i ¢/, STRPERIG EhlinSel ot = Mamsiian, Afad SEf ' Cfs 5t HO lS Wns,
I munor e?‘%bl‘jrﬁuﬂ%ﬂ&? Rlehtidees UxpRIted Yn ! 8¢ | Hsnres OhifalyC @8dodeBYialtRally't 6ReHGRE
into antigen presenting cells, using a variety of standard techni ques wel ™
known i n t palypeptideEp rpotiansp of , nadwrally eoccprringe rpolypeptidés, sommhdre variamtsf therend.
or transdugced with a pol ynucl eotide sequence, ., .1 $ SEP 2002 99147674,
PCTI USG0) 08VRSmaBts B SEble oS LERFIAT CUSieBin, ihifh Seorico o Eombgagh polypeptide

appr opri at ?‘a& Hyst w&&%ﬁ%@zﬂcfﬁﬁﬁéﬁ §L%a&ﬁ¥fa%§bf3%l?%? The %ﬁﬂcéﬁa@ﬁ%&eﬁe

reconbi nan i'rus or er expression system Several viral vectors

used to trappslibdc® asuviaatle parifipaRmcmatrdy sael bs ah raffinity Reato or \ibsi exchange Qiesina
virus, and_adenovirus; also, antigen presenting cells may be transfected

wi t h pol ynBinallyt one eremors seversei phase SHEL G evtensncasy bg emploxed, toffurther, purify the
i ncl udi ng gene-gun . technol ogy, |ipidnediated delivery, electroporation,
osnoti ¢ sh%&?mbg?ﬂ?tﬁ?g@tpf@f e delivery mechanisns, resulting in efficient
and accept abl e expr esgeOfungeM@ct g«ﬁyﬁé‘ﬁtﬁééﬂdi&%sm KR2&nOaP’ A58 ey peifdrhted | by
the art. For cultured T-cells to be effective in therapy, the cultured .
T- cel | s nusgntheti@ireans. o Imyiparticalar, syinthetic polypeptides! avangl fewersthaw iabeut bddy atmémon
in vivo. Studies have denonstrated that ) cultured T-cells can be induced
to growin vivo and to survive long termin substantial nunbers by repeated
stinulation with antigen supplenented with IL-2 (see. for exanple, Cheever,
M, et al, "Therapy Wth Cultured T Cells: Principles Revisited,

| munol ogi cal Reviews, |57:177, 1997). The pol ypeptides discl osed herein
may al so be enployed to generate andlor isolate tunor-reactive T-cells,

-, b o, o o .



stinmul ati on and expansi on of autologous T cells 1o provide anti ggnﬂ sPER i 702
T cells which nmay be subsequently transferred to the patient as descri bed,
for exanple, by Chang et al, (Crit Rev. Oncol. Hematol., 22(3), 213, 1996).
Cells of t igg}él,kq system such as T cells, may be isol ated

peri pher al hﬁpoo o? a patient, using a commercially avail abl e}fc?‘gﬁ%}&%%
separation system such as CellPro | ncorqgr ated's (Bothell, WA) CEPRATE"''"
system (see U.S. Patent No. 5,240,856; U’'S. Patent No. 5, 2l5,926; WO

891 06280; WO 91116116 and WO 92/07243). The separated cells are stinul ated

wi th one or. nore, of t Lmunor eact i v, ol ypeptides contained wi.thin a,

del i very \?8?#3?‘3—9, ggt{%ﬂﬁ'atev%{:r Hﬁ@r ) é?’e‘?m't% ?ﬂ%ﬁm"b%’ gﬁtgeﬁgﬁ SH§ing techniques
cells. Th i b AN - i Ty Sqik

dsing  IERLIOMRS oF e AR BERR. EE PRI aleh A IRERIET R by
t he cel | s sgnthesizhd usisg eang cofbthekcanmmereinllyasvailable dolidephase technigliesemich, as the

T-cell and/or, ant iﬁgpdy receptors specific for the pol ypeptides disclosed
herei n caMesgifield,sRlif-phase syathasis dnethed.aWwbere, arpino; 2ids G sequeatiplly @dded to a

ef fector | for. -4 i i 0 . jcubar o PSS
off ector  kbielalipbRfid Pl RAEL X7 JAPHCIBLARI 1D 501 5551581
domai ns frog3y, UBQEi?ﬁBﬁleoﬂr!aﬁ_tdm sfiRdsisof p&?ﬁéﬂﬁle.@% EORNRFERRE Ui/ from
recognition el enents and joined to the T cell receptor signaling chains,

r esul ti ng sippliercsich aa Peikin Elwer/Applécrd BioSystemisDivisimh FastriCity, IGA e asd majhbe
enables the T cell to redirect its specificity in an MHC i ndependent
manner . SOBCRYH &Y éP%Es'Hﬁ%H‘J?°t2f.e,'Em&?°nsmmno| | munot her,
45(3-4}:131-6, 1997 | ot c - i f 3 -

Anqt her enbodi nment r]rg%dnm(ﬁhﬂc!gn% ﬁﬁ‘t“?f‘a“ﬁé‘ ect?%%%m?ﬁﬁng%@agfﬁg%ﬁﬁsﬁxgg%?%n
al pha and chmirg. TOnesdurceatymor spdeafia T delis & HbmesargtalyTexvidedtumars from@nimgan
DJ, et al, Cancer Res, 55(4):748-52, %9‘315. In a fe~rtt~er, _enbodi mrent,
syngenei c patients;—{mpeg misthadclen psolatmecand chapacterizing tomar spreific b eplls. dass excised
correspongl 0 t ggni L ] I t] di sel d
her ei n. Tﬁgﬂg'egsuPﬁ°ﬁg%§’§t? g ne g%%@??,&?hg%ﬁﬁ{, ‘lgga]?{e ssmr?re{éi%g%t ug'r?orbéeéﬁ i
t r ansf er r esfiltrafing Bnfphiocytes (tumor diffltransgi Tteells,torTILSY. eTHe ¢ells sretwhashédin HBSS
antigen-specific T cells i ma in tu be adm nistered to a patient.

whi ch may.

The use obuffenmdpassd aven achisl} (100%/283HBES) disspntinpeus, gradieah 1o separate tumor
g ° 3°00) gt | .

Camors 1 cRiE ARt RAGRIEN:S #3% fon PHER ARG, SR BARK' G Balvetsled o e IHAALS

| mmunol ogitseihpiRe \bafd ras thel T3%IHABSS lidkface kcontaiisr predeminadfly Gomor xell sshily thére
di scl osed pol ynucl eoti des rrg%; be introduced into stemcells taken fromthe

pati ent alewer bandat theptQOK(da%eAaBSH interface ¢antaing 2 plainyiy ofilympbesyies: TheckiLs
into the sane patient - Addt] ]y, . r i | SC d .

pol ynucl e85 8?5’3“‘?%‘3‘?%%‘ “Pﬂﬁd‘r’%ﬁ@'@awsn‘fv%ﬁ&‘gﬁqﬁ é'g sﬁf’gi?gﬁ"&ra%r?& %eéugtg' i lenr?td 1a
and cl onakhppiemhenedHithd o g/t IL-9 ah@r100W/a1dD@) or hRERSVAN] cudidedd dndtexphhided

same patient. Pol ypeptides and fusion proteins of the present invention may
al s f or i tissueaculivpeae platpe that dwve degn rue-adiorbed withgantilA?% mangelonak antibody
bo

ant die ragment s. t eof.. that ane a f det.ectd S i
nuran | ungORTdy 3 Ethfimeo il Bees gPé pRUSRLRACS b <onpn thal o TR FBbI6
prepar ed Yad OPSYELRAYT>HN O ghted popRag). or dinary skill in the art,

i ncluding the representative procedures described herein. 1 8 SEP 2002 '

WO 991 47674 PCT/ US9%n Casiditon? 2h& tashion (pelly care salstr expamded| im ofltute f dsing istandardhg
bet ween patients w and without |u cancer, .ng the representatiyve
assays de%‘h"!‘ﬁ@&s Wéﬁ gﬂﬁ?"“l‘ﬂ“&ﬁ%@ l,‘“éﬁ'?‘PbB"Hﬁégngh‘ﬁ}P tegCARTMELIRG
rai sed agai rs ; : J I 0 1) h f A
Gener at o 1k EarBpbli el By inblchiclhbinichl Sbly Y, iChinhd) el G R wpulidted
cancer i nwith a fendiviralovector 16 ¥xpressp htunan ICDEY. f Thectnamdr well Hinelie fitlee abaractarided
wi || generate a negative signal indicating the absence of the disease_in at
| east abo®y BOGSAmalysis o erpiirm the: Srang gxpressiop leyelsof P8P, elamhgniéhé\éﬂc
Sui t abl e porgiugpss of such lung tunor proteins are portions that are able to
generate én(gl hdi'hg agent that indicates the presence of primary or
netastatic |lung cancgfe dpecifielt§ lofthd I, Yined o hing @mor idlcohfinféd BP INF-SRE/or
and preferably at |east "about 90% of the patients for which |ung cancer
woul d be TiNF-catytekinsialepse hssaysi| Forl exaytphe, ribtoglls froanday Rhrulturds swtoo-auired
absence of lung cancer in substantially all of those sanples that woul d be
negative when tested with full length protein. The representati ve assays
descri bed bel ow, such as the two-anti body sandw ch assay, nay generally be
enpl oyed for evaluating the ability of a binding agent to detect netastatic
human | ung tunors. The ability of a pol ypeptide prepared as descri bed
herein to generate anti bodi es capable of detecting primary or netastatic

)




bi ol ogi cal sanple obtained fromthe patient for the | evel of one Oéﬂ;ﬂ}hﬁ\z of
t he above 1 8 SEP 2002 - WD 99147674 PCT/ US99/ 05798 23 pol ypép&i S,
relative to a predeterm ned cut-off value. As used herein, suitable

"Dbi ol ogi cal \ﬁ?@b@‘ﬁ i ncl ude bl ood, sera, urine and/or |ung 5%3%§99}3§798The
| evel of one or nore of the above pol ypepti des rnay be eval uated using any
bi ndi ng agent specific for the pol ypepti d%s). A "binding agent," in the
context of this invention. is any agent (such as a compound or a cell) that
binds to a pol ypeptide as descri bed above. As used herein, "binding" refers

to a noncoval er [atlo I .ol ecul e ach of iC
may be fre‘gﬁ% ie%%légﬁtglﬂng% E’%Pgtéﬁ%’f%éﬁ%? t{ﬁ'\rp@rs z%l?s?ol‘gé?ﬂgg%‘{ﬁaﬁéﬁi Lo 20 8?’?%& I
sol i d suppgel)Daudiaiid 582 and' Geniulfie shperfalinisbnifréd by FIISR! X th@yrdiendd 6
or immobilized (either covalently or noncovalently) on a support naterial.

The abi | i toytakindsi nbherayprgssiay af thesbspenifid optpkiiehyn det presénce rod tambr odinegative
constant for the formation of the ¢ .ex. The binding constant js the _ .

val ue obt ﬁﬁgap eﬁl@nmgaffétféo‘mfémrrﬁlﬁﬁmwsm% t%%ﬁl&eﬂ?qcsmzﬂ potgntplly, recpgnizing
product of ,Qiqg;:‘ﬁ ' ; , two conpounds are said
to "hind" t?'&\’%ﬁ@%ﬁ?g%tof t gggfﬂé@rﬁwﬁgéﬁ‘??g‘ﬂ%ﬁen t he bi ndi ng const ant

for conpl ex fornati oMhexhaackerisdd timdOspetifievllL fifes barh @ T&Eﬁrﬁﬂﬂteﬂﬂt clonEd by
determ ned using net hods well known to those of ordinary skill in the art.

Any agent méthedsswelldnoven imtheaprby & aregyamplendhe JTkdinebanay be gupangled gorsuitabler
exanpl e, a bi.ndi ent may be ri bqsome wi th or w jhqut eptid .
conponent ,n"gfpeﬁ\llﬁ’qn:gl%gﬁtﬁx@r%ﬂoﬁ 8’&‘1“533 u§me §°]BPE=f W’éb’e‘?‘?ﬁ%&&%’hf}’ﬁf’%wuh
bi ndi ng pahiigled BB rARNOGMRAYLCYs dhd PBO e er (cRAS §0khe phSEhcRf ijﬁﬁ 178y,
be pol yclonal, or nonoclonal. In addition, the antibodies may be single
chai n, chiGlenesc froBDRhgr expanded rTHutmes zead. bé\rgeneratied bymatandard plimiding dihtion
t he net hods descri hed herei n_and ot her et hods |l _kno to_those of
skil | in tednigues. 38 pagl gﬁv&?ﬁ%?’f %Féeés@w celsrield in atrwelb U Ee'é@nowlate
ordi nary s . R _1 US| L %ﬁ% pt.. de
mar kers i %hg Sgléﬂrlr{pﬁ%&%gg{e,tﬂe?%? l% &?:Icgv?/la moﬂgr@?‘rﬁgﬁsﬁ)%‘gs: fg ori'g;;1 drdf}q

Manual , CEBL fgedemneelldanhhe pieatimeadfS0/U/MPRR2. These ¢londsanay be Qirthed analykzed fdie
assay invol ves the_use_ of_binding partner ipmphilized on a solid support to

bi nd t 0 aeMPEARRFOERE Byc] GHEPEPAKteusn mel BN hisarsary. Aitionpy e therMHC
bound. poi YpGRLEHICeiEfent B ehiBed By ECHLGHAR Map BEUMkrlild B AR biok it

contains a reporter group. ng partners

ant i bodi esnidiestwéll kinown in the ai. ndi ng part ner/ pol ypepti de conpl ex.

Al ternatively, a co(r%?titive assaé may be utilized, in which a 1 8 SEP
2002, WO 99/ 47674 PCihe€dd) ingsan clangsgleseribed;abave mayheceraployed 1o identifyofumar

4ol ' . : Ty A8 !
Phoubar 0Pt ptpfnt; For Sl HHSRechE HorMRs "\ BOL Bbhn 2 hilom may be
conponent Srankfetfed orardtsduéddvith tpdlisuchiotide Trgientshdertvel et apm!nF RaRior HONA

the binding partner is indicative of the reactivity of the sanple with the
i rrgobi | | zdibraryridi gegeraie target. cells coxpoessingsiumon polypeptides. afbe iagetraells axprrspingo

those of ?\rnglop %«r)%p%iﬁtlullels %nnﬂmtehgomext of MHC will be recognized by the CTL line or clone

resulting in T-cell activation, which can be monitored by cytokine detection assays. The

tumor gene being expressed by the target cell and recognized by the tumor-specific CTL is
then isolated by techniques described above. In general, regardless of the method of
preparation, the polypeptides disclosed herein are prepared in an isolated, substantially pure
form (i.e., the polypeptides are homogenous as determined by amino acid composition and
primary sequence analysis). Preferably, the polypeptides are at least about 90% pure, more
preferably at least about 95% pure and most preferably at least about 99% pure. In certain

preferred embodiments, described in more detail below, the substantially pure polypeptides



art to which the antigen nmay be attached. For exanple, the solid sugﬁ;
may be a test well in a mcrotiter plate or a nitrocell ul ose or bt 2002
sui tabl e menbrane. Alternatively, the support may be a bead or disc, such
as glass, fiheogdams, |atex or a plastic material such as pol pgiXiseores798
pol yvi nyl chl ori de. The support may al so be a magnetic particle or a fiber

opti c sensor, such as those discl osed [s example, in U S Patent No.
5, 359, 681. The bi ndi ng agent nay be |mmb|5I i zed on the solid support using
a variety of techniques known to those of skill in the art, which are anply

descri bed jjn; ,}Egﬁ,ﬁpﬁécﬁmto Ha ﬁéc‘?lﬂ 4l fco gtbkﬁxgﬁfﬁy{/a%cmepform% ﬁ]ﬁ) The ek i atFrg;qr}ethe

present i nven " 15°% NOnc
associ at i exethédscliscbdssed heedifl | on and coval ent attachnment (which nmay be a

di rect Linkage between the antigen and functi onal oups on the support or
may be a |i nkage by Wctﬁteféameetslenrmnhlgvagmtgrowdemgmphipzatlemsrcobwnsing a
adsorptio a mcrot|

2 5 g{? I menbr]ane ] 8*; erred.
In such ca%¥ a“%\&sﬁﬁcﬁf‘ owvﬁﬁ‘}veb@o el %e&?ﬁ‘t"ﬁ t PnBOYREPHSIE ﬁéﬁ Ryesent
in a suit ahleqribhfh@a kNGWA IHRE niRbd ﬁn@@ﬁpﬁg&mépwﬁ \%Hhﬁt?mfesueﬂ%ﬁbn g{go{emée
The contact tinme varies wth Tenperat Is typlca bet ween

hour and dheufusibndayteinsn ofjahe présentcinmentivni mgy a(bmhéeinot)inwh&E:t hdirKet fpeptider
pl at e (such as pol ystyrene or. polyvinylchloride) with an anmount of binding
agent r an§etvgen tindinshand sacondpolypeptidsst 10 pg, and preferably about 100 ng

D e Y

gener al | yidecasithae@d uslhgf | kdw eae%mmmahhemmp%hnwsh 1) bésfsékﬂBIcl Odephrate
re 3gent that will react with both the support and a functional group, such

a hydr plynueleotide mw@p enepdingh thepfirstiiang segent polwmpt@zanploean tappropriate

b' di t tl t t s, hav t
pol yrer o BarEsaertier” o e 3G e o TATA Spleed sh@Bine e S b kel ot BBt
on the SURDMN br W:ﬂhbutaﬂ pEptiR R, 30 Mets \endords aneA éé&nénﬁé’ eQb@&*hEQhP%EE&ﬁf
(see. e.g., Pierce |mmunotechnol ogy Catal og and Handbdok, |99

Al12- A13) . polypeBideEsd 23@2the\\@adingd framds PCThe3oquenbes0 8re2in j)hasce!m mrmnt mRNA

enbodi nent s, .the ay wo- ant i hody s ch assa Thi s

be. per f or HBUSIEP o1 GF RutsrPYA Feipeiies 3o %, 50 o RERierd it FPRBLRF LIUBBE o
sol i d suppQivity GFOBSMRIh firindthe seebndpdlypeptiges.€r plate, with the sanple,
such that pol ypept| des within the sanple are allowed to bind to the

i mobi | i zed anti bodyd pepbideriinksaspiuence mayebe reorployed tor spatatee thevfindi anidz the

pol ypepti de-anti Iex and a_.second anti body (conjai reporter

o) cafsioPe RAVRSPHATHGY: & aseaier sEFEHOT dp o taterath PoBERPYSroaIeS TG

The anmountecghd %@die?ti'ﬁrybﬁﬂiénh@ét sz&f@'ﬁéﬁh@@%ﬂﬂeﬂ&qﬁ%e §0lih&brpotararihtd ﬁue

then determ ned using a frethod appropriate for the specific reporter group.

Mor e spec fiisiamlproteinossing tstendand itévboiues welinkrgvwr neclmoartt h&uitalbe peptides linker

descrl bed above, the repainin r ot elg)H bi ndi sit q&,ﬂe sup ort re
F)I cal I yS‘fﬂ“SE‘FFéd“ayAh?c ey 9 OkSH gy do °?}r‘H FPQP!F

A e i 91,5 6 %or@%%ﬂfﬁza S B

with the sdgifuacticnaliepicopeasa thel first andkécond polypefrides; dnd (3) e Ak dfdgdrophobic
sanple may be diluted with a suitable diluent, such as phosphate-buffered

sal i ne ( PESFhiieed residugsntha mighh reach VQ@hﬂ?eaPO W%Mm&& epitonss.achreforred

(1. e., incybat, r d hat uf fi

del ect thge L{%s]g’?\(ce ?’I_\%), +ype'n$}'(§ﬁ§ A?'h ”ﬁgﬁees 0 | cgan%»&traﬁ]%mﬁg acids,

i ndi vi duakudu AJTHUA ARDARYY ajﬁméeycatihm hﬁ&r%@ﬁﬁeﬂ@é AhiiRo héidSeiquidncés Shick O
achi eve a | evel of binding that is at | east about 95% of that achi eved at

equi libri mawmmylﬁmplayadnds linkeos andlude Khose disclvscd infMaratea fet alr,cﬁmrw 3%A6)

ey odabt NIRRT A5 87355009 4 T S0 "kt R P

over a pengod ¢35, 2T3 %d ts TR NITRESR180E Tlﬁ%dk@?% %9 BE o @tte%oﬁp

mnutes is geherally sufficient. Unbouhd sanple ma renoved

washi ng t 156 aminbdackdsppoidngtht Pephidapenepcdsasre m:mfrécpn;edsmﬂm te MRBand second
containing 0.1 % Twcen 20'r"'. The second anti body, which contains a
reporter group, may then be added to the solid support. Preferred reporter
groups include enzynes (such as horseradi sh peroxi dase), substrates,
cofactors, inhibitors, dyes, radionuclides, |um nescent groups, fluorescent
groups and biotin. The conjugation of antibody to reporter group may be
achi eved usi ng standard met hods known to those of ordinary skill in the
art. .1 8 SEP 2002, WD 99147674 26



PCT/ US99/ 05798 The second anti body is then incubated with the i mobilized
anti body pol ypeptide conplex for an anount of tinme sufficient ta eSgptﬂm?e
bound pol ypeptide. An appropriate amobunt of time may generally Be

det er m ned 4ng the level of binding that occurs over ?, gg,§58
time. Unboun second anti body is then renoved and bound second antibody 1s
detected using the reporter group. The nmethod enployed for detecting the
reporter group depends upon the nature of the reporter group. For

radi oactive groups, scintillation counting or autoradiographic nethods are

general |y BORPORIdCR v SESHLARAPHERTEA AR, TBY MBS ha G5! 6 Y Eharare

| um nescen uorescent groups |

avi din, couielfaﬂcﬁdhaad&hﬁifneaﬁmﬁrewﬁ@fe}@ﬁn@ﬂa@ﬂce(commnl y a radi oactl ve or
fluorescent group or an enzyne). Enzyne reporter groups may generally be
det ect ed by the addi flihen lxghtt:dubellynmlwt(@ersethtqs fare aperpblyi flinkegheto osuindble

tinme), followed b pectrosco ot her anal ysis of the reaction
product s. WS&EPE¥9ﬂ7 P& 1§ aﬂ?&é"r@i“ saenit e The regiifopn plements; 1espansiblg) for

det ect ed ff{}ﬂ@ssﬁ&eof FBRuEleoflie bt 1oPALd LRIPSNRD HRUDA %e%ﬂ:ﬂaé RheSuinYARe" first
i s general conpared to a signal at co espo s to a etermn

cui - of f  vapelgpeptidesin Simileflgrstapdcodohortiquire o ehdranslitionf dndvebnseriptioni férmination
average nean signal obtained when the imobilized antibody is incubated

wi th sanpl signals ave qndy peqmt ke the DINA serpenearnepding theysecond polypeptidep| e
generating a signal i.s three s v ations abo

predet er mi ned cut - of “@’zgf‘l})éoﬁeg‘sc%%g s&é’f%‘agﬁpg\ FORRPRE: 2 X’g"’egﬁ%é’f the pregent
al ternate prehidl ﬁgjﬁr@?mmt umaaedqﬂimm&geerelmte;ﬁ Cker%fesmpetﬁe Y fEnSgenic
Recei ver Operator rve, according to the method of Sackett et al.

d i/ni cal E;nionhimls)tamyle of Bidting Hracel gespovse. (Examples of Madhi pmo:md_utcﬂtluk tetanws,
and Co. Brief hi s enpogdi nent t-o0 I y
be. det et mi WEGHeRIstHAS HepaRt sl 5ok for FABPo SIS B labpe Hael U ed, $H6. 88
sensitivi ty]) ]eyge;l fal se positive rates ( 100/.-specificity) that correspond
to each possr bl e cut of f value for the diagnostic test result. The cut-off
val ue on the plot th&blypeptides oflthrspmsentonVMOnrlbﬂrcdrqirisermqmmomgrmn( ipotign

t he val ue that,  encl oses the | argest he nost ccurate cut - of f
val ue, anoofg slsr%remaérm?tam H@yaseyrlaﬁ&%et H%F?‘ 05 thrr@méro heng eameere whesein the

val ue det e§m;]§fiﬂ] SW r
t he cut - of ugg)r%y e gﬁfef ted to ﬁgﬁ, e?t %SH?EEL%Y&PO&%gm% %S\ém
the fal se jpoentidnvthus Prevides mietholi$) orrisisiy ond or miord of e édiApduaids elesatirid herein

rate. In general, a sanple generating a si nal that .is higher than the
cut-of f vaiwhickiemayn bred PBYY psmdssmztﬁ 'ésnmlew!ers pBél rﬁrwlfarotpmz; for

. SR949 7.l
e assﬁi%r!“f%é‘%%ﬁa@%%?"%*?%a*éh e 1AbEde any, warm
wher ei n t hisloadéd dxinhil, ipseferabbba himasl Arpatientiby wam:euedrw:asdisedséomeﬂnhylbesmee

I'n the row—throu h test, polypeptides within the sanple bind to the
i mpbi | i zeRf Jisgase; [fcceringly thecompounds disglesechberpiny iy beused todresh dung

Solut ?Snaé‘%r'rr?%rd F 0 SEBC i, e iR RGBT " RPN, s prferably

det ection Qimmed SR 02 16 bPRUSWIRR surBiesl reRoPAll JfriTRaly FmeRdl diareatment

above. In the strip test format, one end of the nenbrane to which anti body
i s bound |lsyadmmmﬁonmfaadwhmpbmd:mnhnmgmdmmbmpt\mc drhgs.sanpl e
m grates al ong the nbr ane throu%hP a re i on ni.ng secgnd anti bod .ﬁand

ont a

to the area of imobi®PE¥ &PHHo ‘é'htpl" Bhé%f‘ss?é’ CERSY HEFHY P

the area WQQHC Rerele) a

Typi cal | y?ﬁt e concentra ?)th of )és‘}ggghg' g t od;ﬂgt t hat tgclgr;[se gener tgcgo%eor
pattern, smotre polypeptides, eadf}abf mlbmayemintam onal drymord of ahe aboee séquumets gor
pattern indicates a negative result. In gener al, the amount of anti hody

i mobi | i zeYarits therepBnandaghysiolegirally asgepiablgsamiest dheg Vorcinesimay eRTEREFPIE F
pattern "GBrd B pohBshSdl AP 1EnSRRAL Thufink S¥Glon8l cRRINBPREAAEL A non-

woul d be sUFTS &én enerate a positive signa Wo-"an

sandw ch aggesific infintiteresponse lenfirzer/BSagalle oy elicifih be ealdnting! iiﬁrﬁﬁﬁﬂélfres%bnse
anti body inmobilized on the menbrane ranges from about 25 ng to about

fig, and nter an mxegenoas| antigenm Exampless of mgnispecificimmpoe ngsponSe enhancers inglnde
typically be perforned with a very small anount of biological sanple. O
course, nunerous ocher assay protocols exist that are suitable for use with
the antigens or antibodies of the present invention. The above descri ptions
are intended to be exenplary only. In another enbodi nent, the above

pol ypepti des may be used as markers for the progression of lung cancer. In
thrs enbodrnent ~assays as descrrbed above for the dragnosrs of lung cancer
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28 Antibodies for use in the above nethods may be prepared by any OéSegE
variety of techniques known to those of ordinary skill in the art 1 ,P 2002
e.g., Harlow and Lane, Antibodies: A Laboratory Mnual, Cold Spring Harbor
Laboratory, ‘%8%’47478 one such techni que. an immunogen conpri sippgidd6/os70s
antigenic polypéptide is initially injected into any of a wide variety of
mammal s (e.g., mce, rats, rabbits, sheep_and goats). In this step, the

pol ypeptides of this invention nay serve Us the i nmunogen wi t hout

nodi fication. Alternatively, particularly far relatively short

pol ypeptid a. superi or L mune response e elicited jf the polypeptide
is joined ﬁ“"aa“ésa:f’ﬁ)‘fdéF'aS?b? 81‘?{"5@1?&‘% @-g-,wa”%?iﬁ@cs@ﬁ%ﬁﬁsa ﬂlﬂwf‘ﬂ%&’r‘““&e‘lyﬁgﬂgﬁmﬂ
| i npet henge yaRipRptidd I8 incorPoRASHN p'haméae@z%awocfhp&s%éda%a%@ahe@%& also contain
preferably according to a predéeterm ned schedul e | ncorporating ohe or nore
boost er i nother eptopessf luag durhtreardigens | esther inctrperhteakint@difasioh protein y<tesesibed
anti bodi es specific for the pogly ePti de may then be purified from such

anti sera I#Pove éke ex siglepolypeptidg Ev EPMARa MBYiRlp Kpitepesher presengovithias separate
coupl ed top@(pcé ititd?bl e splid support. Monocl onal antibodies specific for the
ant i geni c polypepti de of interest nmay be prepared, for exanple, using the
techni que of Kohier ARemMivey,eian, phlatthacevticdl MebMPbsitién Sér - Pddtine IRy 2Bftain
i nprovenents thereto. Briefly, these nethods involve the preparation of

i mort al  qelynucleetide cagadirigconsf orgmongafi the) abomei fndyfieptidéssandiar fusiondereieing such
specificity (i.e., react.ivit Lt.h the pol ypeptide of interest). Such gell
Phes. may et Foivpefile s peetafilymsing bhch PBRmacEnSe! SHPRPRDEN PRl varsnes
ani mal i M| uélSotiehay inls : :g{&%#m ized
by,, for exanglélg,gl ?Egi on v&?ﬁﬂgﬁnsglﬁ%wah@e?ﬁﬁ@}gﬁ}%%h er, prefera ?03811111'(())%1%
that is sywfgedsiacy wkihint the drynincluding mutlcielacidAexpressionysysientis) Shagteriacainh iviyab's
may be enpl oyed. For ex e, the sgleen cells and nyel oma cells may be

d ampl e,
conbi ned *PHFS OHOWFGH\SC”BQP@PSQW“ deic Acd RXPEESRION: SYSIFIS (90MMAIR | thE RECEFSANHW
density o LV, i t Sl DA: LEh.C ut
not nyel o@é’?’c@ﬁe@fﬁhi\ %?ggt;‘g#rjg%d} Eg#’rgi#%gﬁt%gh |lc?8{eqt¥ﬁségs Q%—m#y%ﬁbggxgﬁlt ?tﬁg;
am nopt er iBactdriay rdetivery) systehacinvolve et sdminisaufién of entaiteriom (Sich| dsy Babidlids- |
to 2 weeks, .col oni e?rﬁ'éf hybri ds are aqbserved, Si nﬂl e .coloni.es are sel ected

and t est e dlEeie thak expressesamepitape i lpe well gnfigen opyits selloshrfacea iy

hi gh react] v pect fl Cl . | ' e
'sol at od_ Froeh¥a EbeaAREL WehdYmdbEEing) pETBIBRLII v SDRELR SRt
various t gelgnivaocinianor\other peRvirny adtrovings) oo adehoviras)y which, may invdivEtheA@2of A\O
99/ 47674 29 PCINS99/ 05798 such as injection of the .h%bri dorma cell_line into
the perit ®ezathogepicy(defective), repligation competept Xires. hduitable; systems age diselesed, for
Monocl onal i i t hen [ f . ife | Api r ot

bl oo, _ CoFARPIE B ERBelTYoH ASE, PRACIEEL 0. 1R Hghd W ol Ame Mt R S8

t echni que$6986c103151989; FiRNRE R PAlY, Vaind I8 17-24,1 PID0; PUSS: | Patead INUS. 4,808,112,
extraction. The olgg(f)egtl des of this invention may be used in the

pury f i cat i4ef0%th cond | HO114E7; o WRSB9H01923; A5 nPatentc AN Ak7dgh2dp h (3 B:2.2p0,651;

ther apeut P Dekgates WOgVRRRed BReg- dPpiePnigtes BHAS 62 Aor o8t REseid ks
ey be Usgfie 2521431098, (999F KoNSieRRE.CPNUS 91081503 19, TOVASKASEEIsle? et GPUPNCES
to one or nore therapeutic agents. .) Suitable agents in this regard

i ncl ude r 4610498111862, 19931 Cumom ehal..0Firculaimes&2838-2848, 109X and Gummodan et al,,

derivatives. thereqt. r radiopuclides include.'Y, ~z3l, ' =zsl, "']
e ™ ssir ey P53a S5 Rl T SeRbiues 5 iompiRing. bobyTptleatids ibggg such
pyrimdin QTR I J f,fahp i13h i at N i

phor bol e?’g‘ g&gsxgﬁéy ﬁﬁrp??{éﬁ%ﬁﬂﬁﬁ%ﬁtﬁ%%gﬂb{dom ngl&}lﬁic;‘:l ude r I‘i‘é&?ﬁbﬁ%\:&!ﬁgﬁ@é‘s
di pt heri a rhayalso be Mndked as described)fonexampl&sr published POk aiplication 3O $6/11992,
toxin, and pokeweed antiviral protein. A therapeutic agent may be cqu

b | ed

(g coPANImar gt BlorSeiare 239: 0740 T 1401 8 hurviEvehby CORER.LisinckiZRd691:1692,
di t cer i y - . ) ]

Irectly qr99apq’lfe§&§iké ﬁ&?ﬁl%dbpg&r?cheoghm%}' g@%gaseﬁbﬂ 'c%%fsﬁée{%)g}(sbtl)gl%leondes

bet ween an “agent 0SSI en eac

subst i t uerinte bipdbgradsble bexds, which wetdffiéibltriportédintethe®plle, a nucl eophilic
group, such as an am no or sul fhydryl



group, on one may be capable of reacting with a carbonyl -contai ni %a%ﬁpj 0
such as an anhydride or an acid halide, or wwth an al kyl group cofttai 'ng gnz
good | eaving group (e.g., a halide) on the other. Alternatively, it may be
desirabl e towgauwpta a therapeutic agent and an anti body via a parilsdbosogup.
A linker group can function as a spacer to distance an anti body from an
agent in order to avoid interference wth;pinding capabilities. A linker
group can also serve to increase the chemcal reactivity of a substituent
on an agent or an antibody, and thus increase the coupling efficiency. An

I ncrease in chem cal by -] e

functi onal groups or%{(ggﬁ%‘gc? ﬁ\t/‘\'ﬁ}l%ﬂ%ot g‘?‘\’/‘\ﬁi@%*a\%\]g& ggr\%'p %ag%a St g‘ﬁ@%ﬁ i?m&rxl
be evi denindividtdlaseindivithial chndnmaypaslle! thust carremly deingObsedi ihUiRthintiaérapy of
pol yfunctignal reagents, both homo- and hetero-functional (such as those
descri bedother tdjseases.i  dn sgenepgp Aheyphaymageitical opEsitions/ and oeiccines| mgy obe
the Pierce,Chen cal Co.. .Rockford, | may be e oyed as the |inker

o oup.  CoRSTIIGOSR B esHPBAF &g Iraspieniih P EB 6y i S oo gpecinancous),
car boxyl ghtnpslly Sé!lkef, by Hspiratidr) 6 Drally. OBétNeéPdl a1 DARKEY AR bE %ﬁﬁmﬂﬂ;;‘lﬁred-r%?e
are nunerous referencesS describing such nmethodol ogy, e.g.,” U S, Patent .
4,671, 9582 324 Weckwpetiod: Rreferabhyr4 dasdshare adeimisteredg attn iintenwal of Bomenthsyvaad

free fromthe anti.body .portion of the i ngconj ugat es of the present

i nvent i omwer r?&?“ﬂ@"é@gﬁ e 8“’G§d"~’éw%ﬁ2értﬂgﬁ‘m- wiiternate; pratecalsamay be
during or - j. 0t ' 11041010 axcel. r. of different, cleavable
i nker gr?}ﬁggﬁﬁ%?/eﬁggghhég‘g%r%igg& Th% %ebc bgfr?fig#sn??(?rn eupP tolfaB%]P'PfH?@F or

rel ease opolgpud@tide thatdseffective toiraise an Gindrine respohsiReNhiarader RyméaDHphin
of g di sul firde bond (e.g., U.S. Patent No.4,489,710, to Spitler), by
d

i rradi at | bwgdrmar eplls B abepted patient( oA guitable Snnmne apsponse istatdesst 00450% ebove

Senter et _al,. I ' fyderivatjzed am ng _acid side chai.ns (e.qg.

08, “Pat oE kel G WEAEN |eSef trEdicHd) B BF RS pERide Rrest iy debgor

hydr ol ysi groffced. in situ By the Sleotide Mblecliels) in & dbs) Waldes FHond bbut 1 bo

aci d-cata r zed hl;grol ysi Sb(@lznu u. S Pe;t gﬁ)lNo. 8?569%‘2%890, to uél g@?loear g%
(V)

al.). It mgeper kgiafdost tmicgbi:ﬁ m ahoue 10 pgrio sheutagmg; and preferablyi fiendyabouh
one enbodj yent, | tiple I | es of . an _agent ar. oupl ed.to one antibo

ol ecul o 1P toAHest Bl qeninkle oof sisBh ARy e S of % Botfert bis L
to one an@?ﬁgﬂym@egﬁf,ﬂlasgﬁ ®61 hStolRdolit SWifar enbodi nent, i mMmunoconj ugat es
with nore than” one agent may be prepared in a variety of ways. For exanple,

nmore t han one agent Wiile iy switableechrder knewy td thoae ofi otdibanyyskilb ke thel &t may be
| i nkers whi ch pvide nultiple sites for att

chnment, can be used. . .
Al ter nat | 8Py 0 in the pharmaciutice) croppsitions 4 s yealioBothe Wp of guries wilh vary
variety OfepbRding bR CiHediREdE B2 a8MiniBRRENY Fof hﬁdrfnﬁbfa?%&ﬁii(.gs'ugﬁbﬁu%géﬁ nger

goup. Suitable carriers include proteins such as al burnins :
Pat ent Nosubdutafebus 3rjection, he careier pref¢rablycquinaptises watbrpsiline salcotand; al ipids aovaxas

am nodextr (e , S. Patent No. 4,699,784, to Shih et al.). A carrier
mayy al so T aah‘ﬁ?de H%ortﬁ"ﬁ fp, Wnﬂ{‘gﬁ aBpve,CAarBErs Ayt solid earriers sugh as
within a Li i ( . . 9 ? ).
Car i or o "SRRI RS oty iafhesivth Stealefl, SHlpRGoonrite, el Wflnfosd Sluctile
nol ecul essuerutecdndldtmagnesiiih carbdnate [ Miay beiipléyed). BiodEradatile Msicroéphesés (632,

di scl oses representative radi ohal ogenated smal |l nol ecul es and their

synt hesi spolylaetigiglyRolide)may plsphecemplpyed as samers for dhe pharmacewisat somppesitiens
that incl M’jﬁnst fﬁ%ﬁioq)?nkmt%l@%iodegradable microspheres are disclosed, for example, in U.S.

Patent Nos. 4,897,268 and 5,075,109.

Any of a variety of immune-response enhancers may be employed in the
vaccines of this invention. For example, an adjuvant may be included. Most adjuvants
contain a substance designed to protect the antigen from rapid catabolism, such as aluminum
hydroxide or mineral oil, and a nonspecific stimulator of immune response, such as lipid A,

Bordella pertussis or Mycobacterium tuberculosis. Such adjuvants are commercially



1 8 SEp 2002; WO 99147674 PCTI US991 45798 31 nitrogen and sul fur atons as
the donor atons for binding the netal, or netal oxide, radi onucqigjeSEH:dﬂﬂz
exanple, U S. Patent No. 4,673,562, to Davison et al. discloses
representative chel ating conpounds and their synthesis. A vari i f routes
of adm ni st MPPYHbr the antibodi es and i munoconj ugat es rraypg X.@gg/as_ws
Typically, admnistration will be intravenous, intranmuscul ar, subcutaneous
or in the bed of a resected tunor. It will®be evident that the precise dose
of the antibody/i mmunoconjugate will vary dependi ng upon the anti body used,
the antigen density on the tunor, and the rate of clearance of the

ant i body. 3%¥aHaWesas; dor exasaples Fasundise Inspmplats Adiveant japd Gemplstes Adpwiast i(Bifco

bre or mor G pRE GRS, MPOAD MERE SVR o Dbk, BRF (BB il RDwas'
primers naypheippeptidveand PoBndelesiiBERaRclold RerbMamby Alsd BERnpaRa dindadupYivk O

anplify lung tunor-specific cDNA derived froma biological sanple, wherein
at | east anmenwiothérepy [forytheu treatment eofpeancen s Adoptipe dirfrnundtlerapy may be broadly

pol ynucl eoti d | ecul.e encoding a.lung tunor projein, of the present

i nvent i on.ct'ﬂqﬁg"eglr)’&oeﬂgﬁ” FUYShEr BATSHYCt ’l"gﬂ“'lf%? Ys i’h%ﬁ“’&é{%‘&“ﬁ"@ TARY R dreatment
t echni que J: ibn U hegt ' I 17

ol i gonucl :rgy}ﬁjdgn E?g\g’gsw@p&et?ﬁ? I?E;B?Or a%"@?ﬁ%"@f‘gé‘? ?‘d{er&%gﬁéegﬁt%n etﬁc%é’%tﬁ& agnst
| ung t unoriumoes eiith the adimnistratien of immmne iresponseymbdifying Cagents g fdryexaimpil €, atimon
assay to detect the presence of an inventive polypeptide in a biological
sanpl e. ASvageiags. basienal adjyyantseand/oneyteline®i eoti de pri mer | prbe specific for

a pol ynucl eotide nol gcyl e | go i ce,lhat hag. at .
enot about 60% prekobanryy SmuiinéabdoReBRRRL BloNEI IR RubeR. of Bighbeic
| eaSt  aboutadité witH @Bfablished Quine-imadune Hedcaioity ¢euchisadttctr icBllFbeAitivodies) that

aigonucleotide priners andfor probes which may be usefully enployed in the
i nvent i ve cahadirestly ios indirdet)y smediatecantitimpon effectsand doss ngbnesessagdlysdepend on an

| eotides, In a.pref d di nent, the ol | i d '
oo s Tl EhE 556 R R R HEBRIRET MR LERR syt
mol ecul e QoMPFi @}taﬁx&equw&g{e@CCMH THBIsEEQ %aﬂm'}pdeﬁa “A Q9mphdchresl Litimor-
115-15 | , 153, 154, 15 7, 15 8, 160, 162-164, 1 67, 168 and 171.

Pr ef er abl yinfilstating hyroplasytess killertnedls (sxch asNatmalikidler enllsplymphokinegaideatedkiller
met hods conpry at. | east about 15 contiguous, ol igonycl.eotj.des of a

ol ynuicl oGPl Tofilsy o8 $TsiRER; LreSgnipes st \DEho, JRRUAE PeUEad Drbrophages)
1-109, 111,ex?:?e§siﬁé5hé—§;scldsa§ antigéhs. 1PKe p&éﬁeptﬂcﬁ? diskfdst herel fay disb BEUsédd fo
Techni ques Tor both PCR based assays and hybridi zati on assays are .~ a
SEP 200Z \ien&atelatfibédie€or aindddiotyiid adibodies [(akimdiS. PatenhNoad,?1§,$@D, fdrquassive
exanple, Miullis et al. Ibid; Ehrlich, Ibid). Prinmers or probes may thus be
used to d dpapynot % unor - speci fic sequences in biological sanples, _

i ncl udi ng bl ood, SempRe drtlifnihhS WethRtf /of prlobilthg WieGudi Siimfbers B Q61O WP Y
Exanpl es are offered by way of 1llustration and nhot by way of limtation.
E7-AVPLES adeptiyd émiminSGiesapyOid AODZIOWARAGTBER TAERONR CRneDNAC bkt ehififions for
) N L 5 S L B0 5 Sl iR LA €

antigen recognition in vivo are well known in the art. These in vitro culture conditions

typically utilize intermittent stimulation with antigen, often in the presence of cytokines, such
as IL-2, and non-dividing feeder cells. As noted above, the immunoreactive polypeptides
described herein may be used to rapidly expand antigen-specific T cell cultures in order to
generate sufficient number of cells for immunotherapy. In particular, antigen-presenting
cells, such as dendritic, macrophage, monocyte, fibroblast, or B-cells, may be pulsed with
immunoreactive polypeptides, or polynucleotide sequence(s) may be introduced into antigen
presenting cells, using a variety of standard techniques well known in the art. For example,

antigen presenting cells may be transfected or transduced with a polynucleotide sequence,



tunor-specific pol ypeptides fromlung tunor cDNA |ibraries. A |Sﬂ| atd ﬁﬁ
cDNA Sequences from a Lung Squanous Cell Carcinoma Library A huma 8I wz 2
squanous cell carcinoma cDNA expression |library was constructed from poly
A+ RNA fromwmmgf two patient tissues using a Superscript pgagsdofsyos
Systemfor c Syntt~sis and Plasmd Coning kit (HRL Life Technol ogi es,
Gai t hersburg, MD) follow ng the manufact uier' s protocol. Specifically, lung
carcinoma tissues were honogeni zed with pol ytron (Kinematics, Switzerl and)
and total RNA was extracted using Trizol reagent (BRL Life Technol ogi es) as

directed RN r . + i he rif.ed using an

o: i go dT %ﬁrgﬁose cgﬁg%}ﬁé (g)é mﬁggpfﬁ%eﬁﬁg%\ﬁgo}{m& f&aﬁrﬁr&%qge%fﬁr' Srsgon’ and
G oni ng: Aahahoépiesyd WBpdalof £ pcHmBRiahdirbPBthek eRsresiol 5tem Cosélerilr {121
Har bor, NY, 1989. First-strand cDNA was synthesi zed using the

Not | / O i govedtrir mayi beensedDioutipdnsduce am datigenPiésenting el mehidaripox iviyas cdacdinia
Bst XI / EcoR]l adapjofrs (Jnvitrogen, San Di.ego,, CA) and digested with Notl..
Fol | owi ng Wi eand %[ﬂf‘f’%m:i . APHHETLPIROSRIPS GeH mioy (b6 aans ted gvithnpelymarleatidee
Technol ogi : i Lt Not _ounS VATIRY &
561 Avars sEpsusty Siscidhiy tRtin 197 %&A‘? &‘Q?‘Pﬁi‘?‘ﬁ’é%@ ré"’“ﬁr%‘“t tefiolgly lipt
i nto El ectniedbied Eelivehyl, édettfdpoestions osibtic Lshoek,Tand jaktdgateSdeliéry mechanisms,
el ectroporation. Using the samamgrocedure, a nornmal human | un

cDNA
expr essi oxesulingineffigieny andagceptablesxprespion llevsls aspdgtermined oy gpg of erdinaryTskill

CDNA | i brari.es ' b ermnin he_nu | ndependent
col oni es, 1? h}ge %)({a\'?{:ozr? ag{e&g#'?%lr%t%}se %ﬁfgﬁ%% "t?mr:xgxg% '??Sé’}’ﬂ“'%? éceglferpg%:tpq %@8&9
si ze and hyowesd ditebate Midely nd 16 fuiviVedofg DSt | StudRs Ha ke BBmbhFA¢d that
Qogt ained 2.7 x 106 independent colonies, with 100/o0 of clones having an
in

ert andultheedaleelis)can rhecinduetdz to proivndn 2ho0aikh de sprviives lonEhtermoinraiibstantipl
cDNA |ibrary.contained 4,.x 106 i ndependent col onies, .w 90% cl one
havi ng. | nOUREERIRE Terretcs, Simyanen oBft SSiire Siepienisdovill 3 drces Tor-Erample
li brari es craeite M CeARR ! SIhbmps WiHE Crlifdrda T;@]E?Mhéib%ﬁqN%vﬁi%?gf{lrpﬁgnﬁio%%lél

| engt h cDNA sequence and were” synt hesized from

subt ract i Reviens, pot 6 1887lsi ng t he above | ung squanobus cell carcinoma and
normal lung cDNA |ihraries, as, describ by Hara et al. (Bl god, 84:189-199,
1994) with some nodi eca?lwa%!deﬁe&e{owfgmm mammgbfsa@afﬂya 1@ geperate and/or

car ci nonmas I £ : [ . ) I
{1 ssue cDIRHTE pehPr SR8 eI hlich Gbfitn B2 SIRERLEIA P The SplfHE. THOBRE,
filling-i techbifue] amigehispetiiié TocdllyBiusandy td geinevitéd by Evivo ihiudization with short
phenol - chl or of orm extracti on and ethanol_ precipitation, the DNA was .

di ssol vedPeptidessopespondingco impmnogenie postiens ahthedisclosed pplypeptisies. The resudting

£ £ Phot o . )
r ecormenddfigel A6 ChED CrYabls PR RbficdTom i g Beoarde ity stondard
a 270 W sissueguliore tecknifods, 26 rehiiiéd o thégalidnt.onal  Phot oprobe biotin (G7 pl)

was added and the biotinylation reaction was repeated. After extraction
Wi th butanol five ti/hernat semespondipg et pimmaveqgenicd portiens \afd the

231U HzO f L yver f the trac 0.~ u N

squanmys BEPPRREde il KERIC e Efbrrele Mebrsbli s oot st yths! iy im virro
phenol  chikgfflation @t ¢ n DThubsIogaE T ReMs 1) pfavidt Entigeh3pééific CPlce® which
(G ontech, Palo Alto, ). Typically, 5 pg of cDNA was recovered after the

si zi ng comaynbe Fubsequently tansferrad tor theipalientt asodescribes, tforn cxampirlAby(chang et al,
di ssol ved j.n., 5 ~1 HZQ . Tracer S haxed w t 5.~1 driver and. 2Q, ~I
of 2 x hybBFTibiBe OO, e rifor 2% m@%oc% &6#%7’%’6‘% o3 s
sodi um dogaRybe solatéd fbm MéPeriphékal'blodd Wf%eﬁﬂicnﬂ'dsingaﬁgoﬁﬁﬁ}ciﬂgn%ﬁfaﬁﬁ cell
conpl etely. "The sanple was imedi ately transferred 1 8 SEP 2002
separation system, such as CellPro Incorporated’s (Bothell, WA) CEPRATE™ system (see
U.S. Patent No. 5,240,856; U.S. Patent No. 5,215,926; WO 89/06280; WO 91/16116 and WO

92/07243). The separated cells are stimulated with one or more of the immunoreactive

polypeptides contained within a delivery vehicle, such as a microsphere, to provide antigen-

specific T cells. The population of tumor antigen-specific T cells is then expanded using



WO 99/ 47674 PCT/ US99/ 05798 34 into a 68 C water bath and incubat e% Igﬁ’ Zﬁp
hours (long hybridization [LH ). The reaction mixture was then sh e

a streptavidin treatnment followed by phenol/chl orof orm extraction. This
process was repeated three nore tinmes. Subtracted DNA was precipitat

di ssol ved i nWPP?"%"8 O nixed with 8 pl driver DNA and 20 pl %Fq55§9%§798
hybri di zation buffer, and subjected to a hybridization at 68 C for 2 hours
(short hybridization [SH ). After renoval 2%]: bi oti nyl at ed doubl e- stranded
DNA, subtracted cDNA was ligated into Notl/Spel site of chloranpheni col

resi stant pBCSK+ (Stratagene, La Jolla, CA) and transfornmed into El ectroMax
E. colt Dstandapd %MI§UM|%§%;9&%M@W%G B@#épa]@@%lephng squam)us ceII

carC|nona specific s t i 2el af,t er ferre

"l'ung subtraction I" vp‘@“ﬁ& E;ﬂb&ﬂy% W@%Ké‘&‘ﬁous antibofly rgfeéa?{gm%oeg é ? cthe
subt r act edpgIipiptidedaREMséd Rdreinlcaf beldfed, bxpiadsd! kha afankRed intd MR& vectors or
generated inasimlar way to the lung subtracti on library |I. except that

ei ght fr eqeféavtdrycelle for/usec agloptive immwrméthexgppy.ulin pagicutan, T cells maynisd trdpsfected
the driver . and 24,000 i nde endsren{l{f cl og&a Wer, e § covered. T analglﬁe
the subt r MBS ARBEOPTIF EPpesdo expiesthe YAURD . dompins fomtumos spegfic mondclonal
i ndependen Glatala)

car o o ouodiEs 3s (HeAAUARIIR péchptitio Merhelfs AORIRA1E the 106l REUBITP URrliing
characteri a}ﬁdqspsesﬁmﬁgaequamcacngamﬁ, specifre bysis) afd eytekindp¢eleased Thioenstilesrthe T

Di vi sion Aut omat ed Sequencer, Mbdel_ 373A and/or Mdel 377 (Foster City, CA).
The cDNA seduerredizect s speciigity m%iﬁ-emmadear mappegy | e dos exagmdr Eshir, Z

3-60. Thes u a q th e bank
usi.ng the %ﬁgaﬁ'&g@ﬂgﬂﬁud"g{}%bﬁg}&? eas 932 ?&iﬁg gr?’ﬁl ﬂecg‘ Lanter Res,
horbl 0Qi eS55(85)e3369L73] 19951 RenoliRe ¢RibodEndit adylRdide 1%%&% of, tuﬁmrla%n 35
and 46. The sequences of SEQ ID NO 1, 6-8, 10-13, 15, 17, 18, 20-2 5
30, 32, 3d4spedificadphreand; betadl cell receptor ShainsSnteneltesmated ogllse as auvle. oDé,hgwal
sone horml QS| tified expressed sequence tags (SSTs). The
sequences @W%ﬁ&fégﬁ%q@'%é 1 and 33 were found to show sone honol ogy
to previously identify gdfupger ammmmsﬁ@m%samégéd}%éﬂﬁuen@a& flaySB&
ID NO 4, 5, 14, 50, 53, 56 and 60 were found to show sonme honol ogy to gene

sequences mﬂmll wublncphdmt:omsedndmg () m&risast mammqgaoml portion of sl umlypeptnde
descri bed s.repeated u5|n the a uanous, c car-cin
CoNA 11 by e HRtein. S IR et Restiti GenchDE ol PR other e fEr R o

library a f
ool of - SPRIeEEYR slofito Siamg T RN 6 KRN 057%@@%*2‘@%293‘*?;?2‘3’“@

ti ssue as tdasdrei &dmingtered )to appatient. Wweiheyuset 6 pepidelpuldedndendtifiatcellente generate
frequently recovered in Lung subtractions | and Il, as th | ung
subt ract i ARtIEFR- fwﬁ‘d%]rrf&h‘ﬁé_g“ the, Bibschmenh Bt of nga-m%ﬁ e T
106 i ndepgianl inGPinding Snodi hik %&Q%eﬁfonsﬁawsy f@g&hw é A8 S mtdi Reviews,

average insert size being 1600 base pairs. Ten di ti onal wer e

i so| ated (BEQNDI9). 61- 70). Conpari son of these cDNA sequences with those

i he gene bank asdgescrl bed above reveal ed no Si gnl ficant Iogl es F{b
CB? aH

the sequences provi dERFthermares Yesiom®, expressing dh digelosed; po

61, 63-66, (o} 0 ol s}

i sol ated I‘:'gés an gﬁe%’ﬁu%ﬁ%%&‘og? W%‘é& M%&@ﬂné’y tvgr%hfo\l;v
some honol agylofsusaranspianvbitk into dsaniei ptientat ' | gene. B. Isolation of cDNA

Sequences from a LungﬂAdenocar cinoma Library A human | ung_adenocar ci noma

cDNA expressi on | i br&dgitiaally; oMestersc expressingicthe r d@@es%wynwhenﬂ%rraax/ be
t d .3, 2 0 |
“hsert "andnrmasesd ol GRS UkOhR B plliteh, el Ao d Hoigaldd) b 98 for

subt ract i ofiteIegoueir ?I&dbﬁék RS Thd k&ﬂe Usdlptides Al fidlon y.rwﬂagld)f the
normal |iver and heart cDNA expression Libr ari es descrl bed above as the

driver DNApresent nnwmpn may @dlsed of allerpatividyyt be hisgdeto genezate é:wlmg @gentspisuéhalas
b ot &1 ' geRolthaY SeRmen bRt I BF FiPRPLE S EHRGHRE MECHAE A BHE SO
subtracti Oﬁmﬁfﬂjgngegié'n%ﬁﬂe 'ppeséﬁanatlusz)ﬂ'gé@ralmﬁl"ebﬁﬁa u%gt:H&ﬁSdsS kASSHGES

w th those
those of ordinary skill in the art, including the representative procedures described herein.




bank as descri bed above reveal ed no significant honol ogies to the ﬁe%#nmz
provided in SEQ ID NO 84. The sequences of SEQ ID NO ? 1, ?3, 714, ,

and 80-82 were found to show sonme honol ogy to previously isolated ESTs, and
t he sequenc ID NO 72, 75, 76, 79, 83 and 85 were fo

sonme honol 03’30%/4%5 viously identified human genes. Exanple Z%E%Wﬂ%%}% ON
OF TI SSUE SPECI FICITY OF LUNG TUMOR POLYPEPTIDES 1 8 SEP 2002 - WO

991 47674 PCT/ US99/ 05798 36 Usi ng gene spe@ fic primers, mRNA expression

| evel s for seven representative lung tunor pol ypeptides described in
Exanmple 1 re exam ned in var.i.ety .of normal and tunmpr tissues ysin
RT-PCR  BEIBAIRAE 2600 4T papablref GiiErehtioing bengien Patents wihAnd waitheirt ik Coneepr
tissues ug B iréfibsehBRYE AbsaP$ dEQFHEH RERiR DAY Sthef | sSHYhESHiRaFS
carried outsn%’st?;néé@ SS g o? tsg?al RNA vvl!Bt@l%l Super sgriw%tﬁsi ﬁﬁtﬁ%@gﬁ se tﬂés&ﬁdm
transcri ptagestsaifid dgafrst haipiahngipestpinaor 4 2uiabloporion therest, willgendi® a/\¢ignal
then anplified by PCR with gene-specific prinmers. To ensure the .
seni - Quantndiggtingsthp prasercestt pRmapTompRastatio lngrraneer ingbleastiabant 2GYecofpatients

control faQryeach t he. t1ssues exanmined. 1 pl.of .1:30 dilutigon of c S
ol oyed CEERAYED Bttt ufil %Al ¢ hefaigsiepel sndieariig B Aserig of 2
and was seishéd ¥if a0 RbER 96%! 6€ InditiBuals FWWRAARCH A 6N fhetadtdticlunpOBincer.
nunbers. Using these conditions, the ~i-actin |evels were determ ned for
each r eveiSsitableqostionisifisoch hganinon protems axc portions that aPNble tngentrate i inding s
mnimzed b se.treatnent and .assuring a negative PCR result when .
using fi r%gﬁqpadﬂd‘ﬁmﬁielﬂfs%%og%?%yeﬂ tapiatic lungfaneeT iR substantially all (ie,

transcri pLagge W8@%Pm§i6éf&ab§'?’tﬁll§as‘(‘ﬁﬁ&t ' aﬁi.gi,;aﬁéﬁty ?o%hfcgggﬂg ch¥&§S

of funor tissue (lung squahous c carcinoma from 3 patients,

adehocar ciwvuldbe éalicited using tHer fulh IEngth ipreteins and tleaShdicatetie sb36ncer 6BIuAE €ancer
tunor), and thirteen differcnt normal tissues (lung from4 donors

prost at e, imsubantiaily Al of thassrsamples: that syomld: bs| negative avhenitesied yigh full length

I ntestine, ma . di reti.n nd t es) . lbng.a 10-fol d_anpun

of oona, - PRECNT e AN B PRRE BhSon, 55 o poRRibRly oBERAh,
hi gh | evelbsgsalyn niallyn&n&ﬁl@”w emipilyledCfor GvaREEng he !aBiligj A bindiy agehit do adetéc@W
to undetectable levels Iin the other tissues exam ned. The antigen LST S2-68

( SEQ | D Neetastjticdppmanrlung gmpersspecific to lung and breast tunor, however,
expressi on was al so -det d in _norymal kidney. Antigens LST-S 1169 (SEQ ID
NG 6) “and LoT- o 4% S pa PePReptie Pt 2 ARRnpe] i o | efnprete
tissues (@Riibodiey apabRs detdtiing . rﬂiﬁr? drifetBRii€ hiunan 104 mﬁ&sxﬁzg) &by be
bei ng decreased iﬁ@?rp_st of thekr?orma_l tTi s?sues t est ed. g(_)th LST- -g169 gynd
LST- S1- 138valuated dyswisingrons or thore aptibedies agrinstdhe polypeptide (using, Jonexample, a
LST-SI-6 (SEQ ID NO. 7 d LST-,S2-1.2- SF LD 47). di d not show..t unor
or 't ssueraBERepIAYe abed SPuiribed Hereinh and. Wslegwunng, by sblist of Sheh JBRRGIE
and only defeeCtaddl fintd?s an ipiitiehtsS SYRS - deldmiRdtidndfiay LT made byl 2EaYinD hisloghdl
showed | ung and breast tunor specific expression, wth its nmessage only

bei Fg det smanples from patiedtsOFith 200 VithOub prirha6/7dr B¢tam@lic UBRapSTNHdr ther presence of

testes when the P . perfarmed for, 30..cycl e ower |evel expressio S
ot ect ed FROLKRIL AL Pinks to fecpapmeated Hbibotese Swoh i smes iy e JeEiprmetast
Anti gen LSTS3s13 WeSEQ bRt PRcHBHWhsk Ao bW,  FitgpdpBads Wit nefat
| ung tum?%-ﬁgl%é“%rgastrpgun& and%ﬁu co gn tunor sanples. “lts exprgésnse?do%
i n nor el ahtilsadies capablel afidatectimgpatrieakt 26% ofrprimaryod meastaid longcthanre by isach
out of 4 normal lung tissues and in normal tissues from kidney, ovary, and

retina. ERpAcsduresgresonsileresoiosbe usetubinjassaysfor getqoting primary or metasiatic)hympn

I D NGO 67 e |6l n -1 r S lf A,
Consi st onfunly yORET , REBReR Sheckid dnBdaibs S34” skl Hibne BF T Liibbitation 1o
LAT- Sl - A- ifiprdvelsehdiivity  78) suggested that its expression is high in |ung,
colon, stomach and small intestine tissues, including |lung and col on

tunors, whereas its Rolypeptidesoeapsble obhdetoctinghprmart b metastatist lagnan lung tumors

may be used as markers for diagnosing lung cancer or for monitoring disease progression in

patients. In one embodiment, lung cancer in a patient may be diagnosed by evaluating a

biological sample obtained from the patient for the level of one or more of the above



tissues. Atotal of 2002 cDNA fragnments isolated in |ung subtracti gn ,
and 111, described above, were colony PCR anplified and their an%AB) SEP Zdﬂk
expression levels in lung tunor, normal |lung, and various other nornal and
tunor tissuggo¥ehferset erm ned using mcroarray technol ogy (Sy '999,5%%8
Alto, CA). Briefly, the PCR anplification products were dotted onto slides
in an array format, with each product occij‘pyi ng a unique |ocation in the
array. nRNA was extracted fromthe tissue“sanple to be tested, reverse
transcri bed, and fluorescent-1|abel ed cDNA probes were generated. The

m croarrays, were probed with the |abeled c ropes, e slides scanned
and fl uor i’g!?’é’ﬁgtédq%nfegﬁk‘fe% ngﬁmﬂf’@(‘ﬂ“‘? ivsal‘f%nt ?1&??‘{/{‘1?{6% %‘F@?’L‘s lpgicahe
hybri di zathapleb iRl blood 688 NirRR AR 1 WAfhs CONA cl ones showed
over-expression in lung squanous tunors, W th expression in normal tissues
tested (lung, skin, Thenphelrfdme arainoreg of theeahovp golypeptidestmep bk evhlaatet ushane

marrow, large. intestine, kidney, stomach, brain, snmall intestine, bladder
and sal i vaRy m%?g%i%mﬁ? ?‘H’e‘he m&&@@@%ﬁ)-e{’* drindspe pgent." indhe eonprtrefthis

L5195° o o MYeRb TERay adolfiiEh B SLOBPaRAT bt Rbelf T eRRRAGATHI ReBiod Aactertiy |
SEQ | D NOab@. aAs uSéd héreiis ebindingt Yéfebs td1a Pohbdvalelassdéiatibfl b8Rveeh b skPirale™

17S in SEQ ID NO 93; that for L5195 in SEQ ID NO 94; those for L5205 in
SEQ | D NOmdj&uigsdeard:; oftwhick niay be fE2 (1.8 , imss@mipn) Or @sestorathd sodacetdiatcellar a

L522S in S | D 99: .that, for. L23S in,S | D NO, 100; that far L5245 jin
SEQ | DI Nor"“ﬁ%ﬁ“,ppgﬁ&ts“‘?%}*"ij% SEmplEX s‘éd%Fbe%oE“ compplex Wrbﬁ_fg%‘g ’I"H‘%é&qcﬂa
NO 103; To? riofcovaient] i ‘ -fio kD hind z
VO 991 47 6%%%&?@5%%&003# s SE% IhgaN%.Q f’%%’ﬁé‘t @%?ﬁﬁ% i bind "’s"%ﬁ%‘%@o
106! and bheveluated by YeEnnini8E bibdivg caTanrfar 1198 formuiohi afnthk|cpmpldxe  The

o R 08 S Soe 305 e Loehbrabbroal esosimor s st by
correspongi j ] ' C ' ' j [,Dw "
152, 155 e ioBict GhS Corionkth BlcenbahtiRy R 2Rk poFpiyeini a0 B bia
two fornsin thef ¢oméxtadl the rpresesit invehtibenghén HeNbinding Uconeani for édmplexSforfnation

provided in SEQ 1D NQ, 109, with the corresponding Bredi_ct ed am no acid

sequence B¥seads abei HEd/mel.sEibe bindme constark msay: bk red naigg fogthodsewgllh
cDNA sequ ?ﬁ,ﬁ'élp k in SEQIDNG 111, with the
correspongﬁﬁgn%?%]g%% e diam n%k?gglgggségguence being provided in SEQ ID NO |
| 2. The sequence of ASyQgeht (Nt salikfics the atsveireqlirehients by Gk aBiRdihP aplat. ¥R,
except that it contains a 27 by insertion. Simlarly, L514S also has two

al t er nat i 9xanple, bindingsagentmay ibe af ribesomewith or v a peptide eompenestizan RNAQ

153, with_t 0 i ' ' SEQ NG, .| 55.. The
socond variclERSs £ BARE, 1 £ el LERRAIS Re Biodiiapuipd o6 2l Baingtibor s
154, Wi t hfragmemothefdfionShdhgamibodiesamay be pullonal orSnthodlondR kb Addifion, | the

l ength cloning for L5245 (SEQ | D NO '10%&%0'60' two variants (SEQ I D NO

1 b3 and igstmay be single shain.nehimgrisy ed fr hnmanizeds cfnibadies mayrbe| D

NO 7165 a tiv th.vari,ant s, have, been own to.encogdea .
o at nyr oPpREby e HAads'detorbelf el 3 B oinct Spinels Well R 16 wpHs 8 S
and L531 ek | D NO 87 and 88, 89 and 90, and 109, respectively) with

those in the gene bank, as described above, reveal ed no significant
honol ogi es to known Thersuare agarietyrof assayufommets knbwn3o ose|of v6dipary 3killdp théags,

L520S and_L530S ( | D NO 87,and 8 91 and 92,.93, 94 and 96, 107
ond 108, RTatEA DDte Rarkner R JFReE pONRERAL BiRCKeRS oA SPleo Sepck oaigw and
identifie T $ri SefUSho Maraal S L ,
L5268, L5E2a§7 g ’E'g'zbyg&a’hdﬂ L529§&?§IEQ i») |I\’lo.(:°9@>%§ﬁﬂg;@%, E§E,L5§§€a§’f5'1?3%2,1"183,
104, 105, prefetrelOfinbodiments the/assy) involves(the mse bbbindingesaicr knmobiligaher a sblid

determned full -l ength cDNA sequences for L5205 is provided in SEQ ID NO
113, wi t hsynpertde bindioand remoye the palxpentide from therematnder of thesamplen g bavad; 1,

SEQ I D NG, . i Croar n { S .

over expr oCRBReRtRLNaT IHA[ be BefeERY il BACCHR bints BT haC Rl B Fepory
SEP 2002 Waqu/ 4iftaBlePsddoH@oBihding9 partflers Uinkc e Atiboliek Sthaf Dikte 1O NAE Mithditg
L529S (SEQ ID NO 106 and 115), L525S (SEQ ID NO 102 and 120) and L527S

( SEQ | D Npartiiedipplypeptids carnplek.e tdiernaiively ertompstitive assay mayl beyutslipgdnipushicle al
specific proteins. L529S is connexin 26, a gap junction protein. It is

hi ghly expressed in |lung squanous tunor 9688T, and noderately
over-expressed in two others. However, |ower |evel expression of connexin
26 is also detectable in normal skin, colon, liver and stomach. The

over - expressi on of connexin 26 in sone breast tunors has been reported and
a mutated formof L529S may result in over-expression in lung tunors. L525S

o .



rich proteins and represent markers for fully differentiated squanous
cells. L521 S has been described as a specific marker for hny squp 2002
tumor (Hu, R, et al, Lung Cancer, 20:2530, 1998). LS | SS (SEQ I | ‘

62) encodes 1CF- -~ nd L5165 is an al dose reductase honol ogue e
noder atel y e&?ﬁ%"é‘é&@ I n lung squanous tunors and i n nornal colg‘%.fjm%g%/g%@é,
L516S (SEQ ID NO 91 and 92) is up-regulated in netastatic tunors but not

primary | ung adenocarci noma., an indicati éh of its potential role in
netatasis and a potential prognostic marker. L5225 (SEQ ID NGO 99) is

o hor ) “Rargatpde by BBSET pith  cbrie GHih SialioBRg P £ e SmpbiEsSh Bding
dehvd ] k \ . i _
ol “spacitprter WAl inditdibh orE SRR pRAR Wit HEGERRe | | THS cRrchf BT

in lung cbnfponehts260the- saMpl10 IhKibit 7 the PSR BOhé ORbARA Sspivpeptide ttoMhe, biddiFa,

pancreatic cancer cell |ines and pancreatic cancer tissues, suggesting this
gene may lpartaesisdndigativeafdberagetivibenf the samplgith thedmmabilized DS pa@ner.

cabanbus tonor s t et S St sppats iy, B 80y FERRERSRwh o S BT hifindey i iny e
peptide (BiHoRVhickitieCdhtigsn RS tbeldt@dhed. W&%ﬂﬁﬁpl@?ﬂﬁ@%@iid SUPpRPI BaY BEGTESR well in

associated wth nalignant tunors such as |eukema, prostate and breast
cancer . | ta micratito platé¢ peaautrodelinldsé dr Pthes snitabie ommitoaby Altenwmtimelydthe support

DI et a0y be abgadon i i aselpes ShertludyieR br dprspsmeiers| ush AR vpTene
hi ghl - . hp t t ] : '
o ot REPUETRRRrE, 1R Siipa Sty SR e of ABEedt bAERAE BT BRI SaRE

ti S)s ues, isoch asliti@e hsclosed, yfop examples in UeSiMatens No16 339384, | Thetbindingeipentafay
the NWVH gene that is simlar to the precursor of nelanocyte specific gene

Pel 1 ?, biimraebilized enthe sodidiyppeart pinga wehyaef techniguesdnown to those of skill in

| owret ast af i ¢ potenti ayels b Lines. This.. ests t 1.528S

be a shar gltbe AW g:ﬁ ﬁkﬂg&h&nweﬁ%ﬁgﬁa&%R@?ﬁtuaﬁgggﬁagﬁggig“%éﬁ' @3&‘8 CRBIRE SFthe
L526S ( SE@rédent\iAverich, the temETMmeKIEERTbn! Reférs 1o [DoRY nSALOGYARHE assBLihtibh Rich as
ti ssues tested and has been shown to share honology with a gene (ATM in

whi ch a matlserptinncandseyalgnbattachment (yhich mayibg a diress hmknge bitweenithe antigenmads
[ di |t t,h t .~ ATM d

brotein ¢ RaRCHpna BRSO the SURPRR, or M| B 3 Jikags B HaY i ¢ RISSSIRANE agsnt-

bi ndi ng angnpdRRAHON By dsEiptish té agvaﬁ% AMIPRIHELP1atdRi 16 % nfdhBiare K preferRd. In

| ung cancer | [

I's associated with pS3 nutations, and it is specul ated that
over - expr ssch oasesfadsiption may b adhieved hyoenptacting thenbindinglagest, irf a gaitable buffer,

f tion, hyt jt i Kk whet h - ' Is th f L
of hui g sathdbe T0I SHROH fing. RERI AEER 9T VB o LB SRR L5 AR
al so det e¢éfiflerafre t;tﬁti@@tp%hg HetbediCibout! P hoRCARCARIE | Ay Nan ﬁ%H&QE%BhﬁGﬁ a

role in nmetastasis. Exanple | SOLATI ON AND CHARACTER1ZAT10N OF LUNG TU
POLYPEPT| PEH &fva plaRiGaBEoHSUBIRRASHCIDNS Polystyrehe axipelyvinylthiaridey widhamamowntad

Lo 2 N B ik hahe s Mo SR s B ot bR
PCTNS99/ 0517;9@, is sufficient to immobilize an adequate amount of binding agent.

Covalent attachment of binding agent to a solid support may generally be
achieved by first reacting the support with a bifunctional reagent that will react with both the
support and a functional group, such as a hydroxyl or amino group, on the binding agent. For
example, the binding agent may be covalently attached to supports having an appropriate
polymer coating using benzoquinone or by condensation of an aldehyde group on the support
with an amine and an active hydrogen on the binding partner (see. e.g., Pierce

Immunotechnology Catalog and Handbook, 1991, at A12-A13).



normal human tissue cDNAs including |lung, PBMC, brain, heart, Ki gr\iy P 2002
liver, pancreas, and skin, (Contech, Palo Alto, CA) were derive I‘§E ‘
submtted to a first round of PCR anplif cation. This library was subjected
to a secondw@spenf PCR anplification. follow ng the manuf agicdy 699505798
protocol. The resulting cDNA fragnments were subcloned into the vector P7-
Adv vector (O ontech, Palo Alto, CA) ang2 ransformed into DHSa E. coli

¢G bco, BRL). DNA was isolated firomindépendent clones and sequenced using
a Perkin Elmer/Applied Biosystens Division Autonated Sequencer Mdel 373A.

One hundred and six POSL L I I equenced. rison it he
DNA sequences of th?ar}s/géc Bneg@oﬁli‘ﬁ]tgﬁggégﬁa&qf %eﬁvé)é?{gﬁﬁg}'faﬂcg%% R -envsts
and GenBag¥¢ayfa tb%f%ﬁﬁfonﬁ&d B¢ izt icBAHCIHROMCantibBYE MaERas Bheh lifi Ui on a solid”
honol ogi es t}g Ig of these c?ones, her ei naftera.}fef erred to as Contig 13?,0 116,
17, 19, 2suppor, cepmonly, thegweld ®@f aomicratiter platee withnibe semiple, saghidhatgwlypaptidesse
cl ones are, r%i ded in_ S | 42, 144, 148- 150,

ID, NQ. 12~ 127-129, .131-133, :
and 157, ¢ Payaplg ar EI%"I’@‘L“’l,‘"‘%!“s‘?‘C’ﬂPW}’ﬁ%EQ‘? aptibody. dJnbayind samplesis then

39, 41, i | - 6 ol ,
a3, " Tas T3P0 foin, 48, ilobified pAypesikdc itbay. chimpleads chda stdthq aifivody
previ ousl (gontdinivg &i reporidy givag) espabk. ofCbintding o7a diffezentkilsCon kKO )potypepiide g

to represent the clone L519S (SEQ I D NO 94) disclosed in US. Patent
Appl i cat i asidedio. Thsoampunigeb seqong cantibedy, thay remajgg boyd (e dhe selid suppere is then

i nventors; know edge. none of thes equences have been previously shown to
be di ffer%eﬁfmg?eld;“sgn ??ngg'bordgaspgéoé’rﬂaﬁiﬁﬁﬁﬁsﬁﬁ@?rse. lﬁ’l‘ﬂilﬁo‘(!}?(prgassi on levels for
representative cl onRforé Nspebifigally) Brice! iheS ififbod§ Ofs "Ehmbbilided | 615 URS s{upﬁé}h, as

resting PBMC, salivary gland, hcari, stonmach, |ynph nodes, skeletal nuscle,
sof’t pal adescribadpabioventhestemasning projeini hinding isites o it sippert, agl typitely Wocksid. |

kid , h o) j I , | ql.and d skin,
(a11 Her ACESABH wRHKRe SRen et do fose B pifin: Aifk M et shek ot b Serum
Expr essi ofiybRiedrSTwieen D™ (S{ghdd c&afmkﬁcém,os@ﬂx?ig,?gcg.em'im%tﬁm\a%m%a«; is

exam ned 1 n one sanple of 'each tissue type un therw se 1 ndicate
Conti g 3 th&kncubateDwith 1l samplef andnpolypeptide lis glidwed: sp bagisadthenamibodie afthand

neck squanmous cell tunmors tested (17/17), and expressed _|n the mpjority.
(81 12) Ao mgwsﬁ’glagedtmrassyﬂﬁ? Qﬂ“"é‘i’rﬁ"éééf Jsphateby ,er%a@rraﬂ%%hpépr 2,
and | ow ip ; i oW i i z 2.

T esuoe A8 ififdbtion i kenciloth BrOFRAE LM IRASG 2, HeobMorf YD B3t perdkld of
PCTNS99/ @@ &hatl &5 sufibcieninpl desect Genresgn@ of pwlgetptidalwithinca sampple obtaimed fropkam

"t eat | ndbdsal i g Fancaro e cAmdact St INcC e RBI%0R 3 YR P51
| (SEQ 1Ry . i Dy YaaRd!
ceI(I ?uml)%rl}s}@tn ét%g%f % I ;7 1?; : I?lsg'h y eé%?‘essegeh‘ﬁh%é T?;ﬁﬂg?ﬁq%o‘%g%g?e y >

expr essedpalypeptide’. TAde tofosrdirayy, skilinethe iaptnwilh récoggize qhatnthe Stithe metassalyored
hi gh expression in 3/12 and noderate in 4112. Contig |1 was negative for

31 4 nor meAchieyp gauilibppmsmay;herreadily determingdnby asying thealevelgofobinding hat occurs
expressiQ .sho e. " [ :
ot pal A opisd of pido (o foBl dehhpBEE e ilciBilcn lint Si°atRl AW HESTE
13 (SEQ Idenbkallylsufiyciests found to be expressed in all head and neck squanous
cell tunors tested (17/17): highly expressed in 12|17, and noderately

expL eﬁseﬁ in 5/17. ©abe wﬂagm&%ﬁ%%@mvsdmwhmgmﬁaﬁmn@%@
) . L T . LT _
Anal'ysi o BPIRTRRGStHer Soch S PAS CoflBinile™s DT PRE YA . {ecopE sbBRY: Spich,

to noder aiontiNds fspdrter gioup! Hﬁ? RdRPbe Wdded §0MheSOH® s@SporCOoPYefdrelCrefbifersgrovips oW
to noderate reactivity to resting PBMC, salivary gl'and, bl adder, pancreas,

tonsi |, dkclnde esgyhes) (sichaas hbmemdish rressxidase), sabstatds| cafacturg hinbibtoes; sdyes, i n
soft palate, Captig,16, (SEQ ID NO 127) was found .be noger at el, .
expressed aSI‘P“E@IF{?sh é‘gﬂ“‘&ﬁ‘if EIRVRSg e1 cBTOups ﬁBﬁs (s)b‘("ﬁ?-l 7 ﬁn?P“J}{E@“E’Bn gf
squanous : i howd § Qs L

fasteq iRy 1 Tebindh BpOmaP L8 RAESR Wne Mdiind Hifias HIAE RIThGS: of

skin, salgrdiiayy gilmgtheart) soft palate. Contig 17 (SEQ ID NO 128) was shown
to be expressed in all head and neck squanous cell tunors tested ( 17/1 7):
hi ghly expressed in 5117, and noderately expressed in 12/ 17. Expression

| evel s in lung squanmous tunors showed one tunor sanple with high expression
and 3/12 with noderate levels. Contig 17 was negative for 214 normal |ung
sanples, with the renmaining sanples having only | ow expression.
Additionally, |ow level expression was found in esophagus and soft pal ate.
Contig |9 (SEQ ID NO 129) was found to be expressed in nost head and neck
squanous cell tunors tested (11/17): with two sanpl es having high |evels,

~ ] A - o o o o, o o - ~] A -




sanpl es and | ow expression in one sanple (n=4). Contig 24 did sho
expression in skin, salivary gland and soft palate. Contig 29 (SEgUl WO.ZUUZ

133) was expressed in nearly all head and neck sduanmous cell tunors tested
(16/17): hi gwd/”%@,r‘,essed in 4117, noderately expressed in 11 é&}@%}og.lgsow
expression in one sanple. Also, it was noderately expressed in 3I'1 ung
squanous tunors, while being negative for,2/4 normal |ung sanples. Contig
29 showed | ow to noderate expression in large intestine, skin, salivary

gl and, pancreas, tonsil, heart and soft palate. Contig 47 (SEQ 1D NO 142)

was expressed in nos ea nd_neck squanous | L. S teste 12/..17}:
noder at e expressi on mé]fﬁgﬁ gﬁﬂ%’ﬁoﬁ e ?ﬂ ég"s‘ﬁ%#di Wﬂ%&dﬂﬂ?‘é@ﬂé% Wﬂ’é’d&
squanous tpiRYeptidé tomPlexhfod Bh anfouRt 8F Bk WFHGBR RAJRLE or idd el Ay
expressed in t.‘:\(/f\’/f)l ot?fg?s x( r?:13). Contig 47 \Ni‘:IS negative %?ogﬁipgmfﬁ%u%ﬂ
i sanpl es,apprdpniateamowrimi bimegnay\genssallyl besdetenniingg by desagping the levekef bindiny that

Contig 47 showed noder.ate _expression.in |arge._ intestine, and_ pancreas, and
| ow expr esXF¥i§ QVAr 8 |PF’H?5 §£F1F@af§nm%ﬁoﬁecgﬁ amwgﬂaﬂ% theny ismovRd apd hoyad second

. PR L Cont o
Lg:tdl ggd neckogggsagg{&g{egel A E’?f%rré%{%gt ed ( 1;/ f??n%%? ggﬁ‘ﬁéxgreg)zg%déﬁln” HB}T?
and noder ab?drwr@tbﬁp&hpéndsnuﬁdnl?he natufe b6vhexepcrteri gioupn FéP radididtRe. groups,

Expression | evels in | ung squanpus tunors were high to noderate in three
sanpl es ( rieintijlatiappeyrdinggonmitorpdigeraphic methodnareogenedllyr approprinteralSpectmescopic

sanpl es, the, remai nj ng show l,o r .noder.ate expressi on. Conti 8 showed
oo ate anhedTRanbe foalip el afe, RimiPeaentigurs Rl Riornient groupy HioSa gu
d | i i L X I i . .
ot o a0 R lifle SRR ANBIed 6 s ilclerd xiliher (E5H fbrithbhly RRMSEANE o7,
ex E} essed fhiordscent igrouppdeam txzyine) e [Enzyme Gtpofteh geshipsnday gederalty berdetected| By the

tunors tested. pression levels in |ung squa s.tunors were noderate in
three sanpgditiop %ﬂg?"% Rg‘?'ﬁ' by fop 2 speg iR‘FE“’gD time), followed by, sgectrassoris or
the renai Rigng 1 pressi on. Mbderate expression levels in
skin, salivar ?ﬁgﬁ%‘n?"ﬂ%@aﬁ&@ﬁﬁe pancreas, bl adder and resting PBMC

wer e shown, as wel | Esdétemninx thecprasenie ion absehte phlunigecantetithe sigmihd deteated from
tonsil. Contig 56 (SEQ 1D NO _148) was expressed in |low to noderate |evels
in 3117 hdbgrepaaergroRp dhatdrmains deimnd 1q, the, solidsuppert is gemerally compargd dadusignal

turors:  SnpicaRch gl f HHGER RS, 36t bl B oft bl bbSRMAAR TR Ef-ofr

Not abl y, |'Ow expressi on Feve re de nocar cl no

tunmor sanmvakie (i #i) avetspitt mgarbighsl vbesgal when ter indhébilieédahtibodyds SA¢cGbated withd

showed noderate expression |levels in only Large intestine, and | ow )

- expr essi samples Seom patienty vathgut kg capearatle geperabrasampls| generating andenal thatig

PBMC. Conty S 9 I . sed.

roder at o 1ege BEnaRa SV BRI ASve I pregbidhmine loft it 12 2oRSBEEN SRR fog,,

expr essi ofurighcander. alidih iatembtesreftned emtidinentthe cutldff ¥akud Us detesminedDising a

showed | ow to noderate levels in three out of thirteen saml es. Conti[q 58
(/]

vvas} negat iReseives Operaton Srurye, apepding Aortheametherl of Saekettetrall, Elmical Egidepiplogy: A

Festing PRIE DYoot preal Mpdieite Tafle BroR R CBl-c8son” Tie-2oarify, in wis
gl and, soignbidaintdn®, the RVF-bEvhlucdy be AetemincdoRérmh pfot Q@%Qré Bf M pbsifive\fafes
expressed in sone head, neck, and |ung squanous tunors. Low | evel ‘

expr essi o o;;l seﬁsitilvitg)l lﬁﬂd Mﬁc px;shlbjechlateedﬂ 00P%:-spesifiicity h that g,:)n'espoad do Ieaclg possible
intestine. Additjo , .the full-1ength cDNA sequence for ntj :
referred PB‘"A& VE‘?‘S\’:%,' “%/esd‘bﬁ'ﬁ’ﬂ"élgﬁ‘ T‘ﬁ&gE%hF Iﬁuﬁﬁﬁ% °’%\H"I’P‘P’1§§‘aﬁ¥§%ﬁ%§§ﬁﬁﬂi Ay
predi ct ed ) {_ bej | | o \Fea) i

full-I engtﬂl?ltm1 se%ﬁ%ﬁ@&’?&?gﬁﬁﬁg&&%ﬁ%@ ﬁgqa% an?f‘gj'l?e rﬁleoégra‘r:e gtteo
as L762P, cusoffr valugjeand a ShafipleDgérerating0a sighdl thae isohighenaingi g RusOfI valie
am no aci d sequence being provided in SEQ ID NO 161. Further analysis of

L762P has determined hyhist method may beganside Hive. phBemativelydhe sot-afvalpeomay

vari ants have.bee equenced. .V arjant_1.(SEQ IR NO_ 167 and th .
corres pong’f3 rfg“tieﬁi oé‘ggleﬁ ag%'lﬁlg‘ﬁc'go{’ ﬁo éﬁ’@lmﬁe% ?i]éﬁ)pof Ve a5t P@?&H’R/ ght, to
spliced f Qhifirfize SeJalde NgativOfatd. CRlUenert), 4 Sarklslk YehatiRg a2ihal tak @Phighes thafls
well as deletion of a short segnment of the eXpressed protein. Variant 2

( SEQ | D Nghe as®fhivalue Hetennimed by dislimeghahis consadérdd pesjtive fa lunglc@cSEP 2002 WO
99/ 47674 PCTI US99105798 45 in SEQ ID NO 170) has a two nucl eotide del etion
at the 3' coding region in conmparison to SEQ ID NO 160, resulting in a
secreted formof the expressed protein. The full-length cDNA sequence for
contig 56 (SEQ ID NO 148), referred to as L773P, is provided in SEQ I D NO
171, with the predicted ami no acid sequence in SEQ ID NO 172. Subsequent
Northern bl ot analysis of L773P denonstrates this transcript is

- e,y = S o - o " - o o N T o,




Exanpl e 4 SYNTHESI S OF POLYPEPTI DES Pol ypepti des may be synt hesi zeg gn a
Perkin El merl Applied Biosystens Division 430A peptide synthesi zerl Gs EB 2002
FMOC chem stry with HPTU (O Benzotriazole N,N,N , N -tetranet hyl uroni um
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bi nding to an i mvobilized surface, or |abeling of the peptide. C eavage of
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scope of the invention. .1 8 SEP 2002 47 CLAIMS: 1. A pharnmaceuti cal
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cnhancer. A . . 4
pattern, such as a line, that can be read visually. The absence of such a pattern indicates a

negative result. In general, the amount of anttbody immobilized on the membrane is selected
to generate a visually discernible pattern when the biological sample contains a level of
polypeptide that would be sufficient to generate a positive signal in the two-antibody
sandwich assay, in the format discussed above. Preferably, the amount of antibody
immobilized on the membrane ranges from about 25 ng to about 1 pg, and more preferably
from about 50 ng to about 500 ng. Such tests can typically be performed with a very small
amount of biological sample.

) Of course, numerous other assay protocols exist that are suitable for use with
the antigens or antibodies of the present invention. The above descriptions are intended to be
exemplary only.

In another embodiment, the above polypeptides may be used as markers for
the progression of lhung cancer. In this embodiment, assays as described above for the
diagnosis of lung cancer may be performed over time, and the change in the level of reactive
polypeptide(s) evaluated. For example, the assays may be performed every 24-72 hours for a
period of 6 months to 1 year, and thereafter performed as needed. In general, lung cancer is
progressing in those patients in whom the level of polypeptide detected by the binding agent
increases over time. In contrast, lung cancer is not progressing when the level of reactive

polypeptide either remains constant or decreases with time.



5. The vaccine of claim4 wherein the i mmune-respcnsse enhancer is an
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Monoclonal antibodies specific for the antigenic polypeptide of interest may
be prepared, for example, using the technique of Kohler and Milstein, Eur. J. Immunol.
6:511-519, 1976, and improvements thereto. Brnefly, these methods involve the preparation
of immortal cell lines capable of producing antibodies having the desired specificity (i.e.,
reactivity with the polypeptide of interest). Such cell lines may be produced. for example,
from spleen cells obtained from an animal immunized as described above. The spleen cells
are then immortalized by, for example, fusion with a myeloma cell fusion partner, preferably
one that is syngeneic with the immunized animal. A variety of fusion techniques may be
employed. For example, the spleen cells and myeloma cells may be combined with a
nonionic detergent for a few minutes and then plated at low density on a selective medium
that supports the growth of hybrid cells, but not myeloma cells. A preferred selection
technique uses HAT (hypoxanthine, aminopterin, thymidine) selection. Afier a sufficient
time, usually about 1 to 2 weeks, colonies of hybrids are observed. Single colonies are
selected and tested for binding activity against the polypeptide. Hybridomas having high
reactivity and specificity are preferred.

Monoclonal antibodies may be isolated from the supematants of growing

hybridoma colonies. In addition, various techniques may be employed to enhance the yield,
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catalog of the Pierce Chemical Co., Rockford, IL), may be employed as the linker group.
Coupling may be effected, for example, through amino groups, carboxyl groups, sulﬂxydryi
groups or oxidized carbohydrate residues. There are numerous references describing such
methodology, e.g., U.S. Patent No. 4,671,958, to Rodwell et al.

Where a therapeutic agent is more potent when free from the antibody portion
of the immunoconjugates of the present invention, it may be desirable to use a linker group
which is cleavable during or upon internalization into a cell. A number of different cleavable
linker groups have been described. The mechanisms for the intracellular release of an agent
from these linker groups include cleavage by reduction of a disulfide bond (e.g., U.S. Patent
No. 4,489,710, to Spitler), by irradiation of a photolabile bond (e.g., U.S. Patent
Neo. 4,625,014, to Senter et al.), by hydrolysis of derivatized amino acid side chains (e.g., U.S.
Patent No. 4,638,045, to Kohn et al.), by serum complement-mediated hydrolysis (e.g., U.S.
Patent No. 4,671,958, to Rodwell etal.), and acid-catalyzed hydrolysis (e.g., U.S. Patent
No. 4,569,789, to Blattler et al.).

It may be desirable to couple more than one agent to an antibody. In one
embodiment, multiple molecules of an agent are coupled to one antibody molecule. In
another embodiment, more than one type of agemt may be coupled to one antibody.
Regardless of the particular embodiment, immunoconjugates with more than one agent may
be prepared in a variety of ways. For example, more than one agent may be coupled directly
1o an antibody molecule, or linkers which provide multiple sites for attachment can be used.
Alternatively, a carrier can be used.

A carrier may bear the agents in a variety of ways, including covalent bonding
either directly or via a linker group. Suitable carriers include proteins such as albumins (e.g.,
U.S. Patent No. 4,507,234, to Kato et al.), peptides and polysaccharides such as aminodextran
(e.g., U.S. Patent No. 4,699,784, to Shih et al.). A carrier may also bear an agent by
noncovalent bonding or by encapsulation, such as within a liposome vesicle (e.g., U.S. Patent
Nos. 4,429,008 and 4,873,088). Carriers specific for radionuclide agents include
radiohalogenated small molecules and chelating compounds. For example, U.S. Patent No.
4,735,792 discloses representative radiohalogenated small molecules and their synthesis. A

radionuclide chelate may be formed from chelating compounds that include those containing
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A variety of routes of administration for the antibodies and immunoconjugates

may be used. Typically, administration will be intravenous, intramuscular, subcutaneous or
in the bed of a resected tumor. It will be evident that the precise dose of the
antibody/immunoconjugate will vary depending upon the antibody used, the antigen density
on the tumor, and the rate of clearance of the antibody.
Diagnostic reagents of the present invention may also comprise polynucleotide
) sequences encoding one or more of the above polypeptides, or one or more portions thereof.
For example, at least two oligonucleotide primers may be employed in a polymerase chain
reaction (PCR) based assay to amplify lung tumor-specific cDNA derived from a biological
sample, wherein at least one of the oligonucleotide primers is specific for a polynucleotide
molecule encoding a lung tumor protein of the present invention. The presence of the
amplified cDNA is then detected using techniques well known in the art, such as gel
electrophoresis. Similarly, oligonucleotide probes specific for a polynucleotide molecule
encoding a lung tumor protein of the present invention may be used in a hybridization assay
to detect the presence of an inventive polypeptide in a biological sample.
As used herein, the term "oligonucleotide primer/probe specific for a
) polynucleotide molecule” means an oligonucleotide sequence that has at least about 60%,
preferably at least about 75% and more preferably at least about 90%, identity to the
polynucleotide molecule in question. Oligonucleotide primers and/or probes which may be
usefully employed in the inventive diagnostic methods preferably have at least about 10-40
nucleotides. In a preferred embodiment, the oligonucleotide primers comprise at least about
10 contiguous nucleotides of a polynucleotide molecule comprising sequence selected from
SEQ ID NO: 1-109, 111, 113 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171.
Preferably, oligonucleotide probes for use in the inventive diagnostic methods comprise at
Jeast about 15 contiguous oligonucleotides of a polynucleotide molecule comprising a
sequence provided in SEQ ID NO: 1-109,111, 113 115-151, 153, 154, 157, 158. 160, 162-
164, 167, 168 and 171. Techniques for both PCR based assays and hybridization assays are
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The following Examples are offered by way of illustration and not by way of

limitation.
EXAMPLES
) Example 1
ISOLATION AND CHARACTERIZATION OF ¢DNA SEQUENCES ENCODING LUNG
TUMOR POLYPEPTIDES

This example illustrates the isolation of cDNA molecules encoding lung

tumor-specific polypeptides from lung tumor cDNA libraries.

A. Isolation of cDNA Sequences from a Lung Squamous Cell Carcinoma Library
A bhuman lung squamous cell carcinoma c¢cDNA expression library was
constructed from poly A* RNA from a pool of two patient tissues using a Superscript Plasmid
) System for cDNA Synthesis and Plasmid Cloning kit (BRL Life Technologies, Gaithersburg,
MD) following the manufacturer's protocol. Specifically, lung carcinoma tissues were
homogenized with polytron (Kinematica, Switzerland) and total RNA was extracted using
Trizol reagent (BRL Life Technologies) as directed by the manufacturer. The poly A* RNA
was then purified using an oligo dT cellulose column as described in Sambrook et al,,
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratories, Cold Spring
Harbor, NY, 1989. First-strand cDNA was synthesized using the Notl/Oligo-dT18 primer.
Double-stranded cDNA was synthesized, ligated with BstXI/EcoRI adaptors (Invitrogen, San
Diego, CA) and digested with Notl. Following size fractionation with cDNA size
fractionation columns (BRL Life Technologies), the cDNA was ligated into the BstXI/Notl
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Life Technologies) by electroporation.

Using the same procedure, a normal human lung cDNA expression library was
prepared from a pool of four tissue specimens. The cDNA libraries were characterized by
determining the number of independent colonies, the percentage of clones that carried insert,
the average insert size and by sequence analysis. The lung squamous cell carcinoma library
contained 2.7 x 10° independent colonies, with 100% of clones having an insert and the
average insert size being 2100 base pairs. The normal lung cDNA library contained 1.4 x 10°
independent colonies, with 90% of clones having inserts and the average insert size being
1800 base pairs. For both libraries, sequence analysis showed that the majority of clones had
a full length cDNA sequence and were synthesized from mRNA |

cDNA library subtraction was performed using the above lung squamous cell
carcinoma and normal lung cDNA libraries, as described by Hara et al. (Blood, 84:189-199,
1994) with some modifications. Specifically, a lung squamous cell carcinoma-specific
subtracted cDNA library was generated as follows. Normal tissue cDNA library (80 pg) was
digested with BamHI and Xhol, followed by a filling-in reaction with DNA polymerase
Klenow fragment. After phenol-chloroform extraction and ethanol precipitation, the DNA
was dissolved in 133 pl of H,O, heat-denatured and mixed with 133 pl (133 pg) of
Photoprobe biotin (Vector Laboratories, Burlingame, CA). As recommended by the
) manufacturer, the resulting mixture was irradiated with a 270 W sunlamp on ice for 20

minutes. Additional Photoprobe biotin (67 pl) was added and the biotinylation reaction was
repeated. After extraction with butanol five times, the DNA was ethanol-precipitated and
dissolved in 23 pl H,O 10 form the driver DNA.

To form the tracer DNA, 10 pg lung squamous cell carcinoma cDNA library
was digested with Notl and Spel, phenol chloroform extracted and passed through Chroma
spin-400 columns (Clontech, Palo Alto, CA). Typically, 5 pg of cDNA was recovered after
the sizing column. Following ethanol precipitation, the tracer DNA was dissolved in 5 pl
H,0. Tracer DNA was mixed with 15 pl driver DNA and 20 pl of 2 x hybridization buffer
(1.5 M NaCl/10 mM EDTA/50 mM HEPES pH 7.5/0.2% sodium dodecyl sulfate), overlaid

with mineral oil, and heat-denatured completely. The sample was immediately transferred
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into a 68 °C water bath and incubated for 20 hours (long hybridization [LHJ). The reaction
mixture was then subjected to a streptavidin treatment followed by phenol/chloroform
extraction. This process was repeated three more times. Subtracted DNA was precipitated,
dissolved in 12 pl H,O, mixed with 8 pl driver DNA and 20 pl of 2 x hybridization buffer,
and subjected to a hybridization at 68 °C for 2 hours (short hybridization [SH]). After
removal of biotinylated double-stranded DNA, subtracted cDNA was ligated into Notl/Spel
site of chloramphenicol resistant pBCSK" (Stratagene, La Jolla, CA) and transformed into
ElectroMax E. coli DH10B cells by electroporation to generate a lung squamous cell
carcinoma specific subtracted cDNA library (herein after referred to as “lung subtraction 17).
A second lung squamous cell carcinoma specific subtracted ¢cDNA library
(referred to as “lung subtraction II”) was generated in a similar way to the lung subtraction
library 1. except that eight frequently recovered genes from hing subtraction I were included
in the driver DNA, and 24,000 independent clones were recovered.
To analyze the subtracted cDNA libraries, plasmid DNA was prepared from
320 independent clones, randomly picked from the subtracted limg squamous cell carcinoma
specific libraries. Representative cDNA clones were further characterized by DNA
sequencing with a Perkin Elmer/Applied Biosystems Division Automated Sequencer Model
373A and/or Model 377 (Foster City, CA). The cDNA sequences for sixty isolated clones are
provided in SEQ ID NO: 1-60. These sequences were compared to known sequences in the
) gene bank using the EMBL and GenBank databases (release 96). No significant homologies
were found to the sequences provided in SEQ ID NO: 2, 3, 19, 38 and 46. The sequences of
SEQ ID NO: 1, 6-8, 10-13, 15, 17, 18, 20-27, 29, 30, 32, 34-37, 39-45, 47-49, 51. 52, 54, 55
and 57-59 were found to show some homology to previously identified expressed sequence
tags (ESTs). The sequences of SEQ ID NO: 9, 28, 31 and 33 were found to show some
homology to previously identified non-human gene sequences and the sequences of SEQ ID
NO: 4, 5, 14, 50, 53, 56 and 60 were found to show some homology to gene sequences
previously identified in humans.
The subtraction procedure described above was repeated using the above lung
squamous cell carcinoma cDNA library as the tracer DNA, and the above normal lung tissue

cDNA library and a ¢cDNA library from normal liver and heart (constructed from a pool of
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The normal liver and heart cDNA library contained 1.76 x 10° independent colonies, with
100% of clones having inserts and the average insert size being 1600 base pairs. Ten
additional clones were isolated (SEQ ID NO: 61-70). Comparison of these cDNA sequences
with those in the gene bank as described above, revealed no significant homologies to the
sequences provided in SEQ ID NO: 62 and 67. The sequences of SEQ Ib NO: 61, 63-66, 68
and 69 were found to show some homology to previously isolated ESTs and the sequence
provided in SEQ ID NO: 70 was found to show some homology to a previously identified rat

) gene.

B. Isolation of cDNA Sequences from a Lung Adenocarcinoma Library

A human Jung adenocarcinoma cDNA expression library was constructed as
described above. The library contained 3.2 x 10° independent colonies, with 100% of clones
having an insert and the average insert size being 1500 base pairs. Library subtraction was
performed as described above using the normal lung and normal liver and heart cDNA
expression libraries described above as the driver DNA. Twenty-six hundred independent
clones were recovered.

Initial cDNA sequence analysis from 100 independent clones revealed many
ribosomal protein genes. The cDNA sequences for fifteen clones isolated in this subtraction
are provided in SEQ ID NO: 71-86. Comparison of these sequences with those in the gene
bank as described above revealed no significant homologies to the sequence provided in SEQ
ID NO: 84. The sequences of SEQ ID NO: 71, 73, 74, 77, 78 and 80-82 were found to show
some homology to previously isolated ESTs, and the sequences of SEQ ID NO: 72, 75, 76,

79, 83 and 85 were found to show some homology to previously identified human genes.

Example 2
DETERMINATION OF TISSUE SPECIFICITY OF LUNG TUMOR POLYPEPTIDES
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tumor tissues using RT-PCR.

Briefly, total RNA was extracted from a variety of normal and tumor tissues
using Trizol reagent as described above. First strand synthesis was carried out using 2 ug of
total RNA with SuperScript Il reverse transcriptase (BRL Life Technologies) at 42 °C for one
hour. The cDNA was then amplified by PCR with gene-specific primers. To ensure the
semi-quantitative nature of the RT-PCR, B-actin was used as an internal control for each of
the tissues examined. 1 pl of 1:30 dilution of cDNA was employed to enable the linear range

) amplification of the B-actin template and was sensitive enough to reflect the differences in the
initial copy numbers. Using these conditions, the B-actin levels were determined for each
reverse transcription reaction from each tissue. DNA contamination was minimized by
DNase treatment and by assuring a negative PCR result when using first strand cDNA that
was prepared without adding reverse transcriptase.

mRNA Expression levels were examined in five different types of tumor tissue
(lung squamous cell carcinoma from 3 patients, lung adenocarcinoma, colon tumor from 2
patients, breast tumor and prostate tumor), and thirteen different normal tissues (lung from 4
donors, prostate, brain, kidney, liver, ovary, skeletal muscle, skin, small intestine. stomach,
myocardium, retina and testes). Using a 10-fold amount of cDNA, the antigen LST-S1-90

) (SEQ ID NO: 3) was found to be expressed at high levels in lung squamous cell carcinoma
and in breast tumor, and at low to undetectable levels in the other tissues examined.

The antigen LST-S2-68 (SEQ ID NO: 15) appears to be specific to lung and
breast tumor, however, expression was also detected in normal kidney. Antigens LST-S1-
169 (SEQ ID NO: 6) and LST-S1-133 (SEQ ID NO: 5) appear to be very abundant in lung
tissues (both normal and tumor), with the expression of these two genes being decreased in
most of the normal tissues tested. Both LST-S1-169 and LST-S1-133 were also expressed in
breast and colon tumors. Antigens LST-S1-6 (SEQ ID NO: 7) and LST-S2-12-5F (SEQ ID
NO: 47) did not show tumor or tissue specific expression, with the expression of LST-S1-28
being rare and only detectable in a few tissues. The antigen LST-S3-7 (SEQ ID NO: 63)

showed lung and breast tumor specific expression, with its message only being detected in
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normal testes when the PCR was performed for 30 cycles. Lower level expression was
detected in some normal tissues when the cycle number was increased to 35. Antigen LST-
S3-13 (SEQ ID NO: 66) was found to be expressed in 3 out of 4 lung tumors. one breast
tumor and both colon tumor samples. Its expression in normal tissues was lower compared to
tumors, and was only detected in 1 out of 4 normal lung tissues and in normal tissues from
kidney, ovary and retina. Expression of antigens LST-S3-4 (SEQ ID NO: 62) and LST-S3-14
(SEQ ID NO: 67) was rare and did not show any tissue or tumor specificity. Consistent with
Northern blot analyses, the RT-PCT results on antigen LAT-S1-A-10A (SEQ ID NO: 78)
suggested that its expression is high in lung, colon, stomach and small intestine tissues,
including lung and colon tumors, whereas its expression was low or undetectable in other
tissues.

A total of 2002 cDNA fragments isolated in lung subtractions 1, 11 and III,
described above, were colony PCR amplified and their mRNA expression levels in lung
tumor, normal lung, and various other normal and tumor tissues were determined using
microarray technology (Syntenti, Palo Alto, CA). Briefly, the PCR amplification products
were dotted onto slides in an array format, with each product occupying a unique location in
the array. mRNA was extracted from the tissue sample to be tested, reverse transcribed, and
fluorescent-labeled cDNA probes were generated. The microarrays were probed with the
labeled cDNA probes, the slides scanned and fluorescence intensity was measured. This
) intensity correlates with the hybridization intensity. Seventeen non-redundant cDNA clones

showed over-expression in lung squamous tumors, with expression in normal tissues tested
(lung, skin, lymph node, colon, liver, pancreas, breast, heart, bone marrow, large intestine,
kidney, stomach, brain, small intestine, bladder and salivary gland) being either undetectable,
or 10-fold less compared to lung squamous tumors. The determined partial cDNA sequences
for the clone L5138 are provided in SEQ ID NO: 87 and 88; those for L.514S are provided in
SEQ ID NO: 89 and 90; those for L5168 in SEQ ID NO: 91 and 92; that for L517S in SEQ
ID NO: 93; that for L5198 in SEQ ID NO: 94; those for L5208 in SEQ ID NO: 95 and 96;
those for L521S in SEQ ID NO: 97 and 98; that for L522S in SEQ ID NO: 99; that for L5238
in SEQ ID NO: 100; that for L524S in SEQ ID NO: 101; that for L5258 in SEQ ID NO: 102;
that for L5268 in SEQ ID NO: 103; that for L527S in SEQ ID NO: 104; that for L528S in
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SEQ ID NO: 105; that for L529S in SEQ ID NO: 106; and those for L530S in SEQ ID NO:
107 and 108. Additionally, the full-length cDNA sequences for L503S and L514S (variants 1
and 2), are provided in SEQ ID NO: 151, 153 and 154, respectively, with the corresponding
predicted amino acid sequence being provided in SEQ ID NO: 152, 155 and 156. Due to
polymorphisms, the clone L531S appears to have two forms. A first determined full-length
c¢DNA sequence for L5318 is provided in SEQ ID NO: 109, with the corresponding predicted
amino acid sequence being provided in SEQ ID NO: 110. A second determined full-length
cDNA sequence for L5318 is provided in SEQ ID NO: 111, with the corresponding predicted
amino acid sequence being provided in SEQ ID NO: 112. The sequence of SEQ ID NO: 111
) is identical to that of SEQ ID NO: 109, except that it contains a 27 bp insertion. Similarly,
L5148 also has two alternatively spliced forms; the first variant cDNA is histed as SEQ ID
NO: 153, with the corresponding amino acid sequence as SEQ ID NO: 155. The second
variant form of L514S full-length ¢DNA is referred to as SEQ ID NO: 154, with its
corresponding amino acid sequence as SEQ 1D NO: 156.
Full length cloning for L524S (SEQ ID NO: 101) yielded two variants (SEQ
ID NO: 163 and 164) with the corresponding predicted amino acid sequences (SEQ ID NO:
165 and 166), respectively. Both variants have been shown to encode parathyroid hormone-
related peptide.
Comparison of the sequences of L5148 and L5318 (SEQ ID NO: 87 and 88,
89 and 90, and 109, respectively) with those in the gene bank, as described above, revealed
no significant homologies to known sequences. The sequences of L513S, L516S, L517S,
L5198, L520S and L5308 (SEQ ID NO: 87 and 88, 91 and 92, 93, 94, 95 and 96, 107 and
108, respectively) were found 1o show some homology to previously identified ESTs. The
sequences of L5218, L5228, 15238, L5248, L5258, L5268, L527S, 1.528S and L529S (SEQ
ID NO: 97 and 98, 99, 99, 101, 102, 103, 104, 105, and 106, respectively) were found to
represent known genes. The determined full-length cDNA sequences for L5208 is provided
in SEQ ID NO: 113, with the corresponding predicted amino acid sequence being provided
in SEQ ID NO: 114. Subsequent microarray analysis has shown L520S to be overexpressed

in breast tumors in addition to lung squamous tumors.
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Further analysis has demonstrated 1.529S (SEQ ID NO: 106 and 115), L525S
(SEQ ID NO: 102 and 120) and L5278 (SEQ ID NO: 104) are cytosleletal components and
potentially squamous cell specific proteins. L5298 is connexin 26, a gap junction protein. It
is highly expressed in lung squamous tumor 9688T, and moderately over-expressed in two
others. However, lower level expression of connexin 26 is also detectable in normal skin,
colon, liver and stomach. The over-expression of connexin 26 in some breast tumors has
been reported and a mutated form of L529S may result in over-expression in lung tumors.
L5258 is plakophilin 1, a desmosomal protein found in plaque-bearing adhering junctions of
the skin. Expression levels for L525S mRNA is highly elevated in three out of four lung
squamous tumors tested, and in normal skin. L527S has been identified as keratin 6 isoform,
type II 58 Kd keratin, and cytokeratin 13 and shows over-expression in squamous tumors and
low expression in normal skin, breast and colon tissues. Notably, keratin and keratin-related
genes have been extensively documented as potential markers for lung cancer including
CYFRA2.1 (Pastor, A., et al, Eur. Respir. J., 10:603-609, 1997). L513S (SEQ ID NO: 87
and 88) shows moderate over-expression in several tumor tissues tested, and encodes a
protein that was first isolated as a pemphigus vulgaris antigen.

L5208 (SEQ ID NO: 95 and 96) and L5218 (SEQ ID NO: 97 and 98) are
highly expressed in lung squamous tumors, and L5208 is up-regulated in normal salivary
gland and L5218 is over-expressed in normal skin. Both belong to a family of small proline

) rich proteins and represent markers for fully differentiated squamous cells. L5218 has been
l described as a specific marker for lung squamous tumor (Hu, R., et al, Lung Cancer, 20:25-
30, 1998). L5158 (SEQ ID NO: 162) encodes IGF-B2 and L5168 is an aldose reductase
homologue and both are moderately expressed in lung squamous tumors and in normal colon.
Notably, L516S (SEQ ID NO: 91 and 92) is up-regulated in metastatic tumors but not
primary lung adenocarcinoma., an indication of its potential role in metatasis and a potential
prognostic marker. L5228 (SEQ ID NO: 99) is moderately over-expressed in lung squamous
tumors with minimum expression in normal tissues. 1.522S has been shown to belong to a
class I'V alcohol dehydrogenase, ADH7, and its expression profile suggests it is a squamous

cell specific antigen. L523S (SEQ ID NO: 100) is moderately over-expressed in lung
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squamous tumor, human pancreatic cancer cell lines and pancreatic cancer tissues, suggesting

this gene may be a shared antigen between pancreatic and lung squamous cell cancer.

L524S (SEQ ID NO: 101) is over-expressed in the majority of squamous
tumors tested and is homolgous with parathyroid hormone-related peptide (PTHrP), which is
best known to cause humoral hypercalcaemia associated with malignant tumors such as
leukemia, prostate and breast cancer. It is also believed that PTHrP is most commonly
associated with squamous carcinoma of lung and rarely with lung adenocarcinoma
(Davidson, LA, et al, J. Pathol., 178: 398-401, 1996). L528S (SEQ ID NO: 105) is highly

D over-expressed in two lung squamous tumors with moderate expression in two other
squamous tumors, one lung adenocarcinoma and some normal tissues, including skin, lymph
nodes, heart, stomach and lung. It encodes the NMB gene that is similar to the precursor of
melanocyte specific gene Pmell7, wfhich is reported to be preferentially expressed in low-
metastatic potential melanoma cell lines. This suggests that L528S may be a shared antigen
in both melanoma and lung aquamous cell carcinoma. L526S (SEQ ID NO: 103) is
overexpressed in all lung squamous cell tumor tissues tested and has been shown to share
homology with a gene (ATM) in which a mutation causes ataxia telangiectasia, a genetic
disorder in humans causing a predisposition to cancer, among other symptoms. ATM
encodes a protein that activates p53 mediated cell-cycle checkpoint through direct binding
and phosphorylation of the p53 molecule. Approximately 40% of lung cancer is associated

) with p53 mutations, and it is speculated that over-expression of ATM is a result of
compensation for loss of p53 function, but it is unknown whether over-expression is the cause
of result of lung squamous cell carcinoma. Additionally, expression of L526S (ATM) is also
detected in a metastatic but not lung adenocarcinoma, suggesting a role in metastasis.

Example 3
ISOLATION AND CHARACTERIZATION OF LUNG TUMOR POLYPEPTIDES BY
PCR-BASED SUBTRACTION

Eight hundred and fifty seven clones from a ¢DNA subtraction library,

containing cDNA from a pool of two human lung squamous tumors subtracted against eight
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normal human tissue cDNAs including lung, PBMC, brain, heart, kidney, liver, pancreas, and
skin, (Clontech, Palo Alto, CA) were derived and submitted to a first round of PCR
amplification. This library was subjected to a second round of PCR amplification, following
the manufacturer’s protocol. The resulting cDNA fragments were subcloned into the vector
P7- Adv vector (Cléntech, Palo Alto, CA) and transformed into DH5a E. coli (Gibco, BRL).
DNA was isolated from independent clones and sequenced using a Perkin Elmer/Applied
Biosystems Division Automated Sequencer Model 373A.

One hundred and sixty two positive clones were sequenced. Comparison of
the DNA sequences of these clones with those in the gene bank using the EMBL and
GenBank databases, as described above, revealed no significant homologies 1o 13 of these
clones, hereinafter referred to as Contig 13, 16, 17, 19, 22, 24, 29, 47, 49, 56-59 . The
determined ¢cDNA sequences for these clones are provided in SEQ ID NO: 125, 127-129,
131-133, 142, 144, 148-150, and 157, respectively. Contigs 1, 3-5, 7-10, 12, 11, 15, 20, 31,
33, 38,39, 41, 43, 44, 45, 48, 50, 53, 54 (SEQ ID NO: 115-124, 126, 130, 134-141, 143, 145-
147, respectively) were found to show some degree of homology to previously identified
DNA sequences. Contig 57 (SEQ ID NO: 149) was found to represent the clone L519S (SEQ
ID NO: 94) disclosed in US. Patent Application No. 09/123,912, filed July 27, 1998. To the
best of the inventors” knowledge, none of these sequences have been previously shown to be
differentially over-expressed in lung tumors.

) mRNA expression levels for representative clones in lung tumor tissues,
normal lung tissues (n=4), resting PBMC, salivary gland, heart, stomach, lymph nodes,
skeletal muscle, soft palate, small intestine, large intestine, bronchial, biadder, tonsil, kidney,
esophagus, bone marrow, colon, adrenal gland, pancreas, and skin, (all derived from human)
were determined by RT-PCR as described above. Expression levels using microarray
technology, as described above, were examined in one sample of each tissue type unless
otherwise indicated.

Contig 3 (SEQ ID NO: 116) was found to be highly expressed in all head and
neck squamous cell tumors tested (17/17), and expressed in the majority (8/12) of lung
squamous tumors, (high expression in 7/12, moderate in 2/12, and low in 2/12), while

showing negative expression for 2/4 normal lung tissues and low expression in the remaining
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esophagus, and colon. Contig 11 (SEQ ID NO: 124) was found to be expressed in all head
and neck squamous cell tumors tested (17/17): highly expressed in 14/17, and moderately
expressed in 3/17. Additionally, expression in lung squamous tumors showed high
expression in 3/12 and moderate in 4/12. Contig 11 was negative for 3/4 normal lung
samples, with the remaining sample having only low expression. Contig 11 showed low to
moderate reactivity to salivary gland, soft palate, bladder, tonsil, skin, esophagus, and large
intestine. Contig 13 (SEQ ID NO: 125) was found to be expressed in all head and neck
squamous cell tumors tested (17/17): highly expressed in 12/17, and moderately expressed in
5/17. Contig 13 was expressed in 7/12 lung squamous tumors, with high expression in 4/12
and moderate expression in three samples. Analysis of normal lung samples showed negative
expression for 2/4 and low to moderate expression in the remaining two samples. Contig 13
did show low to moderate reactivity to resting PBMC, salivary gland, bladder, pancreas,
tonsil, skin, esophagus, and large intestine, as well as high expression in soft palate. Contig
16 (SEQ ID NO: 127) was found to be moderately expressed in some head and neck
squamous cell tumors (6/17) and one lung squamous tumor; while showing no expression in
any normal lung samples tested. Contig 16 did show low reactivity to resting PBMC, large
intestine, skin, salivary gland, and soft palate. Contig 17 (SEQ ID NO: 128) was shown to be

) expressed in all head and neck squamous cell tumors tested (17/17): highly expressed in 5/17,
and moderately expressed in 12/17. Expression levels in lung squamous tumors showed one
tumor sample with high expression and 3/12 with moderate levels. Contig 17 was negative
for 2/4 normal lung samples, with the remaining samples having only low expression.
Additionally, low level expression was found in esophagus and soft palate. Coxitig 19 (SEQ
ID NO: 129) was found to be expressed in most head and neck squamous cell tumors tested
(11/17): with two samples having high levels, 6/17 showing moderate expression, and low
expression being found in 3/17. Testing in lung squamous tumors revealed only moderate
expression in 3/12 samples. Expression levels in 2/4 of normal lung samples were negative,
the two other samples having only low expression. Contig 19 did show low expression levels

in esophagus, resting PBMC, salivary gland, bladder, soft palate, and pancreas.
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neck squamous cell tumors tested (13/17) with high expression in four of these samples,
moderate expression in 6/17, and low expression in 3/17. Expression levels in lung
squamous tumors were found to be moderate to high for 3/12 tissues tested, with negative
expression in two normal lung samples and low expression in two other samples (n=4).
Contig 22 did show low expression in skin, salivary gland and soft palate. Similarly, Contig
24 (SEQ ID NO: 132) was found to be expressed in most head and neck squamous cell
tumors tested (13/17) with high expression in three of these samples, moderate expression in
6/17, and low expression in 4/17. Expression levels in lung squamous tumors were found to

) be moderate to high for 3/12 tissues tested, with negative expression for three normal lung
samples and low expression in one sample (n=4). Contig 24 did show low expression in skin,
salivary gland and soft palate. Contig 29 (SEQ ID NO: 133) was expressed in nearly all
head and neck squamous cell tumors tested (16/17): highly expressed in 4/17, moderately
expressed in 11/17, with low expression in one sample. Also, it was moderately expressed in
3/12 lung squamous tumors, while being negative for 2/4 normal lung samples. Contig 29
showed low to moderate expression in large intestine, skin, salivary gland, pancreas, tonsil,
heart and soft palate. Contig 47 (SEQ ID NO: 142) was expressed in most head and neck
squamous cell tumors tested (12/17): moderate expression in 10/17, and Jow expression in
two samples. In lung squamous tumors, it was highly expressed in one sample and

; ) moderately expressed in two others (n=13). Contig 47 was negative for 2/4 normal lung
samples, with the remaining two samples having moderate expression. Also, Contig 47
showed moderate expression in large intestine, and pancreas, and low expression in skin,
salivary gland, soft palate, stomach, bladder, resting PBMC, and tonsil.

Contig 48 (SEQ ID NO: 143) was expressed in all head and neck squamous
cell tumors tested (17/17): highly expressed in 8/17 and moderately expressed in 7/17, with
low expression in two samples. Expression levels in lung squamous tumors were high to
moderate in three samples (n=13). Contig 48 was negative for one out of four normal lung
samples, the remaining showing low or moderate expression. Contig 48 showed moderate
expression in soft palate, large intestine, pancreas, and bladder, and low expression in

esophagus, salivary gland, resting PBMC, and heart. Contig 49 (SEQ ID NO: 144) was
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49 was negative for 2/4 normal lung samples, the remaining samples showing low expression.
Moderate expression levels in skin, salivary gland, large intestine, pancreas, bladder and
resting PBMC were shown, as well as low expression in soft palate, lymph nodes, and tonsil.
Contig 56 (SEQ ID NO: 148) was expressed in low to moderate levels in 3/17 head and neck
squamous cell tumors tested, and in lung squamous tumors, showing low to moderate levels
in three out of thirteen samples. Notably, low expression levels were detected in one
adenocarcinoma lung tumor sample (n=2). Contig 56 was negative for 3/4 normal lung
samples, and showed moderate expression levels in only large intestine, and low expression
in salivary gland, soft palate, pancreas, bladder, and resting PBMC. Contig 58, also known as
L769P, (SEQ ID NO: 150) was expressed at moderate levels in 11/17 head and neck
squamous cell tumors tested and low expression in one additional sample. Expression in lung
squamous tumors showed low to moderate levels in three out of thirtcen samples. Contig 58
was negative for 3/4 normal lung samples, with one sample having low expression. Moderate
expression levels in skin, large intestine, and resting PBMC were demonstrated, as well as
low expression in salivary gland, soft palate, pancreas, and bladder. Contig 59 (SEQ 1D NO:

157) was expressed in some head, neck, and lung squamous tumors. Low level expression of

Contig 59 was also detected in salivary gland and large intestine.

') Additionally, the full-length cDNA sequence for Contigs 22, referred to as
L763P, is provided in SEQ ID NO: 158, with the corresponding predicted amino acid
sequence being provided in SEQ ID NO: 159. Also, the full-length cDNA sequence
incorporating Contigs 17, 19, and 24, referred to as L762P, is provided in SEQ ID NO: 160,
with the corresponding predicted amino acid sequence being provided in SEQ ID NO: 161.
Further analysis of L762P has determined it to be a type I membrane protein and two
additional variants have been sequenced. Variant 1 (SEQ ID NO: 167 and the corresponding
amino acid sequence in SEQ ID NO: 169) is an alternatively spliced form of SEQ ID NO:
160 resulting in deletion of 503 nucleotides, as well as deletion of a short segment of the

expressed protein. Variant 2 (SEQ ID NO: 168 and the corresponding amino acid sequence
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SEQ ID NO: 160, resulting in a secreted form of the expressed protein.
The full-length cDNA sequence for contig 56 (SEQ ID NO: 148), referred to
as L773P, is provided in SEQ ID NO: 171, with the predicted amino acid sequence in SEQ
ID NO: 172. Subsequent Northern blot analysis of L773P demonstrates this transcript is
differentially over-expressed in squamous tumors and detected at approximately 1.6 Kb in
primary lung tumor tissue and approximately 1.3 Kb in primary head and neck tumor tissue.
Subsequent microarray analysis has shown Contig 58, also referred to as
L769S (SEQ ID NO: 150), to be overexpressed in breast tumors in addition to lung squamous
) tumors.

Example 4
SYNTHESIS OF POLYPEPTIDES

Polypeptides may be synthesized on a Perkin Elmer/Applied Biosystems

Division 430A peptide synthesizer using FMOC chemistry with HPTU (O-Benzotriazole-
N,N,N'.N'-tetramethyluronium hexafluorophosphate) activation. A Gly-Cys-Gly sequence
) may be attached to the amino terminus of the peptide to provide a method of conjugation,
binding to an immobilized surface, or labeling of the peptide. Cleavage of the peptides from
the solid support may be carried out using the following cleavage mixture: trifluoroacetic
acid:ethanedithiol:thicanisole:water:phenol (40:1:2:2:3). Afier cleaving for 2 hours, the
peptides may be precipitated in cold methyl-t-butyl-ether. The peptide pellets may then be
dissolved in water containing 0.1% trifluoroacetic acid (TFA) and lyophilized prior to
purification by C18 reverse phase HPLC. A gradient of 0%-60% acetonitrile (containing
0.1% TFA) in water (containing 0.1% TFA) may be used to elute the peptides. Following
lyophilization of the pure fractions, the peptides may be characterized using electrospray or

other types of mass spectrometry and by amino acid analysis.
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A pharmaceutical composition compnsmg a polypuptide encoded

by a polynucleotide comprising SEQ ID NO:100 and a physiologically ac::zptable carrier.

2. A vaccine comprising a polypeptide encoded by . polynucleotide
comprising SEQ ID NO:100 and an immune-response enhancer.

3. The vaccine of claim 2 wherein the immune-response enhancer is

an adjuvant.

4, A vaccine comprising a polynuclectide comprising SEQ 1D

NO:100 and an irnmune-responsc cnhancer.

5. The vaccine of claim 4 wherein the immune-response enhancer is

an adjuvant.

6. A pharmaceutical composition for the treatment >f lung cancer
comprising a polypeptide and a physiologically acceptable carricr, the polypeptide
comprising an immunogenic portion of a lung protein or a variant thereof, wherein said
protein comprises an amino acid sequence encoded by a DNA molecul2 comprising a

sequence selected from the group consisting of:
()  asequence recited in SEQ ID NO: 100; and
(b)  variants of a sequence of SEQ ID NO: 100,

7. A vaccine for the treatment of lung cancer comprising a
polypeptide and an immune-response cnhancer, said polypeptide comprising an

immunogenic portion of a lung protein or a variant thereof, whercin said protein
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comprises an amino acid sequence encoded by 2 DNA molecule comprising a sequence

selected from the group consisting of:
(a) sequences recited in SEQ ID NO: 100; and
(b)  variants of a sequence of SEQ ID NO:100.

3. A vaccine for the treatment of lung cancer comprising a DNA

molecule and an immune-response enhancer, the DNA molecnle compr.sing a sequence

selected from the group consisting of:

(a) sequences recited in SEQ ID NO: 100; and
(b)  variants of a sequence of SEQ ID NO:100.

5. A method for inhibiting the development of lung cancer in a
patient, comprising administering to the patient an effective amount of the

pbarmacentical composition of claims 1 or 6.

10. A method for inhibiting the development of lang cancer in a
patient, comprising administering to the patient an effective amount of the vaccine of any

one of claims 2, 4, 7 or 8.

11. A fusion protein comprising a polypeptide encoded by a
polynucleotide comprising SEQ ID NO:100.

12. A fusion protein comprising a polypeptide encoded by a
polynucleotide comprising SEQ ID NO:100 and a known lung tumor antigzen.

13. A pharmaceutical composition comprising a fusion protein

according to any one of claims 11-12 and a physiologically acceptable carier.

14. A vaccine comprising a fusion protein accordirg to any one of
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16. A method for inhibiting the development of lurg cancer in a

patient, comprising administering to the patient an effective amount of the

pharmaceutical composition of claim 13.

17. A method for inhibiting the development of Jurg cancer in a
patient, comprising administering to the patient an effective amount of the vaccine of

claim 14,

18.  An isolated antibody, or antigen-binding fragment thereof, that
specifically binds to a polypeptide encoded by a polynucleotide comprising SEQ ID
NO:100.



