WD 99/ 47674

PCT/ US99/ 057 % 99/47674 IPCT/US99/05798
COVPOUNDS AND METHODS FOR THERAPY AND DI AGNCSI S OF
LUNG CANCER TECHNI CAL FI ELD 1 The present invention relates

generally to conpositions and nethods for the treatnment and di agnosi s of

l ung cancer. The invention is nore specifically related to nucleotide
sequences that are prefer ' ﬁ&ﬂ-ﬁ npht Ssue, together
wi t h pol ypepti des encoded@g{/mgdagw%‘gﬁgtl e ds%%gggtcié%. e inventive

nucl eoti de sequences and pol yANPtDIAGNOSES OB LIRNG CAN@ERCiI nes and
~pharmaceutical conpositions for the treatnment and di agnosis of |ung cancer.
BACKGROUND OF THE | NVENTI ON Lung cancer is the primary cause
of cancer death anong both nen and wonen in the U S., with an estimated
172,000 new cases being reported in 1994. The five-year survival rate anong
all lung camBOHNMAIERIEL.Dregardl ess of the stage of disease at diagnosis
is only 13% This contrasts with a five-year survival rate of 46% anong -

cases detected while tHe PEssRig¥ention gelptes gengrally toepmpasitions and grgthodscior ghe
| ' ered- b [ h d. .
o Uy dot oc breafent ' A0UERENSO0 Mk bileet! TR BieniSh 3P IRGE smesifionty elaied 1o

until the dinGglosRien@uéRes e 20 pRidtaitigd &prgsd BURLE it tShRIRRR S With
ai ded by the use of chest x- rays, analysis of the type of cells contained

i n sput um apdlybeptisies pnéaded oy sichaniicleotidé sequendss.ciiehinwéntiva sucigetide sEqeancesartd
regi mens are determned by the type an tage of the cancer, apd include

surgery, raQPg’PFﬁﬁfgf ey beyps H‘/Yﬁ’fx“gle?'k"r?g‘tﬂi’é?g‘?ﬁmq cuppqsEiogs fordhe trgatment and
resear ch i niyp,oh 8¢ 8PRS cdeky. t he di sease, lung cancer remains difficult to

treat. Accordingly, there remains a need in the art for
| nproved vacci nes, treatnent nmethods and di agnostic techni ques for |ung

. SUMMVAR HE. | NVENTI ON Briefly stated, th
S?QEE& inv%&%@cﬁggﬂﬁyﬁmo%d met hods f(r)lret hg tshgr Spy ofel ung
cancer. In a first aspgfd careSOs MeShihal YANEof U LPadiRl SEMESoth AU Hdnktd

in the U.S., with an estimated 172,000 new cases being reported in 1994. The five-year

survival rate among all lung cancer patients, regardless of the stage of disease at diagnosis, is
only 13%. This contrasts with a five-year survival rate of 46% among cases detected while
the disease is still localized. However, only 16% of lung cancers are discovered before the
disease has spread.

Early detection is difficult since clinical symptoms are often not seen until the
disease has reached an advanced stage. Currently, diagnosis is aided by the use of chest x-
rays, analysis of the type of cells contained in sputum and fiberoptic examination of the
bronphial passages. Treatment regimens are determined by the type and stage of the cancer,
and include surgery, radiation therapy and/or chemotherapy. In spite of considerable research
into therapies for the disease, lung cancer remains difficult to treat.

Accordingly, there remains a need 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



2 tunor pol ypeptides are provided, such pol ynucl eoti de nol ecul es -
conprisin gotide sequence sel ected fromthe group CgQﬁl pf 1 ()
sequencesqgéogl Zd in SEQID NO 1-3, 6-8, 10-13, 15-27, 2 §§kh@%m 34 49,
51, 52, 54, 55, 57-59, 61-69, 71, 73, 7% 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 conplenentary to a

s auerce Ak R bRy, ich, imcide ol sofinifs dfedtnc’™
107- 109, sdguéncelsblecteiPfPom kR grolip 8onsistthg onBf(a)]s'éQueribéQproil&%d id $8QLAL NJ; 5133,
154, 157, 158, 160, 167, 168 and 171; and (b) sequences that hybridi ze to a

sequence 6ct, 1023, d5-2Tb 18R, Mbdlr 3k, &2y 54155, AGSA: 6L6RITL, 73034, 77, 78, 80-82,

| cast " an bR 105501 EitdR 8. 1ER TRk TR, T Py Phton . VB aF R 1805k

I'n speci fkg RIHDPET,BBlad 17V(D) eéziuw@eefcbﬂ@&nmw tossse%ﬁead@ previaed th SEgupnce

encoded by ‘a polynucl eoti de” hol ecul e conprising a nucl eotide sequence

sel ect ed NO:0vB 16+8, H)-03y 562 @D s30, 30, D4-49,5)], SBFdeH%,T-5% 61l 68¢171,73SEQ TD780:
1-3, 6-8, 10-13, 15-2 32 34-49. 51. 52 54. 55 57-59 61-
71, 73, $9-82%7 8488(8868}4078&99863?861 1397230827, Hg 12p; 431133, 142> 144,1 HA$- 151129}(gg

131133, (342094 AB1168 0 11800 1) earkilr et Bl i) &)

sequences conpfengntaty to a sequénce

10- 13, lﬁb)&ﬁqdeﬂﬁmda@telﬁanngéhté&;dlﬁdns 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, 1493600119@513%71801&159 polyemtldrsare prwded]ﬂlaqcmnprmw Qe@yt an

e S oo AR Bl w Y Sl R R b o«
CONpr i Si RECK Pélypeptiaes buRpie) M wAS AlcidiRqiidtlce ehédded b caggbmﬁcmm Prfb‘!écuﬁﬁ' I's

transforned or ?ransfected wi th such expression vectors are provided. In
pr ef er r edomphisig memickotitit eequente sclicted frome theegroup cohsistingnof k&) sgqusmpes recited

cepoct,  TLSEOHINGE A HSE IR ol Brro, 28 50 S0 $4sS TOR UEOVEE O

pol ypept idesprzg, %Isgrmtslswﬁ Y97-209, PV?QQBVQS,E?P;&?V A98! 12961501935 14poVY, 1480
tunor antigen, are provid he’present invention further

provi des lﬁhatmdédl,tliﬂalls&,omﬁo%’l i168 and d by (b3 seyyenaes complementapy td & sequisnse

pol ypeptides, fu Ly eot i.de | ecul es a%

physi ol oé’i"‘&‘&ﬂ?‘{/ "a%é(gﬁﬁalgb ﬁtﬁpégcbt %2{7 3&»’ %ﬁﬁﬁ@e?ﬁé&z’g 4139 6&he

or 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. colz yeast and mammahan cells o _

In another aspect, fus1on protems compnsmg a ﬁrst and a second 1nvent1ve_
polypeptide or, altematlvely, 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




3 nore such pol ypepti des, fusion proteins or polynucleotide nolecules in
conbi nati én whbéuefy | mune response enhancer. POTUSSons Y
aspects, the present invention provides nethods for inhibiting the

devel opment of lung cancer in a patient, gonprising admnistering to a
pati ent an effective anount of at |east one of the above pharnmaceuti cal
conposi tions and/ or vacci nes. Additionally, the present

i nvention phGuisEs dés, o protaRd bRothd ECRCHmbinA RRI
with kits for use ﬁlﬁéﬁgh et hods. Pol fg%gﬁﬁd%g aerljgyﬁlg%lc?@s%?‘ A |c§ an
conpri se atimmametresponseranbanegeni ¢ portion of a lung tunor protein or a
variant of said protein _that differs only in_conservative substitutiagns

and/ or nodi fi cati ons,Ingpltedpspeetache present inwsption provides msthads fas snhibitingtheo

aci d seque l. ti .0l 2 _havi.n . ]

ol ecrod fETIPREGHTY e Anll s RHENCEP o fERe EGSalig 09 AR M S Gve
D NO 1- 1G$houhd df at Ichdt onkh‘i’tﬂe%bové-ﬁ@am&ééhﬁcﬂi%mp&éﬁm%@/or Yaekineg4, 167, 168
and 171. and variants thereof. Such pol ypepti des nmay be usefully enpl oyed

in the diagnosis and Adsliianally ithe pfesentrigvantion provides methods for immunodiagaosis of
specific aspect of the preseni,ipvention, mnethods are prqvided, for .

ot ect i g G SR VBT PAKHRY D5 GhishomFoss, af OYBRRIGER Fegisribsed PiFt a
sanpl e obt g| ' : W alef ' :

b1 i ng +o Cogisy SORRR s SbEbeihe oo bELAR i roklioie 4 SurfaBPBAR frorgin
protein or thet differstontieir bmisetvativessubstititienstandébr ngodifications, | whepeia fike hag tumor

enbodi nents, the binding agent is an antibody, nost preferably a nonocl onal
anti body. protein comprises ap gmiRg atid gequenes ercoded by gl vsleptids malsquiedpaving a

nonitoring the progr ] L un rdn tien i S ; ,
cont act i ng “SaBEr SaFAEF a8} sresBbeR ARG ot HoRoRE fHknesf RERE! Bl SERABHNG:
that is capabbg 101, bi3ndingst,asenesa sy hessaben,q 62dley PReT, 168 and 491, and variants
determining in the sanple an anount of a protein or polypeptide that binds
t o 't he bi ndhergofagSuah palypeptidesemeay rbg usefbly epaployeddn(thy diagnosis amd monitgring ef
anount s of Fﬁ&g&ggtide detected in steps (b) and (c). Wthin

rel ated as The present invention provides antibodies, preferably

monocl onal anti bodie alnebigad t | | ' | foRtS
di agnostic kits corrpfilns(lmr%ggpsucra aéshteﬁtbé(}gtlhlg@%@%%Yﬁve??ﬁ%%?ﬁg?‘bgfiﬁﬁgﬁ?aﬁh °
ant i bodi es detectingilurigt canber ifl avpdtieptyeamprifing:uiig) coatactng a biological sample obtained

-

from a patient with a binding agent that is capable of binding to one of the above
polypeptides; and (b) detecting in the sample a protein or polypeptide that binds to the
binding agent. In preferred embodiments, the binding agent is an antibody, most preferably a
monoclonal antibody.

In related aspects, methods are provided for monitoring the progression of
lung cancer in a patient, comprising: (a) contacting a biological sample obtained from a
patient with a binding agent that is capable of binding to one of the above polypeptides; (b)
determining in the sample an amount of a protein or polypeptide that binds to the binding
agent; (c) repeating steps (a) and (b);. and comparing the amounts of polypépﬁde detected in
steps (b) and (c). |

Within related aspects, the present invention provides antibodies, preferably
monoclonal antibodies, that bind to the inventive polypeptides, as well as diagnostic Kits
comprising such antibodies, and methods of using such antibodies to inhibit the development

of lung cancer.



4 The present invention further provides nethods for
detecting \wgdgegacer conprising: (a). obtaining a biologi capepReR)gdsds’ OM a
patient; (b) contacting the sanple with a first and a second

ol i gonucl eotide priner in a polynmerase chain reaction, at |east one of the
ol i gonucl eoti de priners being specific for a pol ynucl eoti de nol ecul e that
encodes one of the above pol ypeptides; and (c) detecting in the sanple a
pol ynucl eoti de sequepse ts of | | f [

second ol i gonucl eot | de?%érsigl%elr@.eﬂdr? glﬁ%reié éé@g%gog{%nggéglg%ﬁﬁe{egﬁné el{élzé c%%rof
t he ol i govemprising: d@) pbteimingsa biviggical sample from atpatibityi(b) ton@otiig the Gample with
nucl eoti deg of poly ui:,l eot | de .nol ecul e i ncl uding a sequence sel ected from
t he group? E?Fl?ll‘g'f‘ ??Fé’ngp igeayclastide primen i 3 palymenase chaip raastion, jat deastiong of the

157, 158, 5 , . | h h
pr esent ?ﬁ%@%‘?lagé\tﬁ%r %r\glz ; gi’ @121@ %g?{%é f('?roar P oc% uecclﬁolnﬁ% W°&§°a‘?éc‘§§{cée‘}°%ﬁ?§a§%§§ tP%tnt ©
conpr i si ngbiové pplypbptides; aid (2) Bétedtingiifiahe St @ polyditlebEdedRyueivE thdt Binplifies

contacting the sanple with an oligonucl eotide probe specific for a
pol ynucl edttheiprepasice ofithe firptandes edigonieclestide primersn Via amefzmed einbedimenndit ( )

e RS eS0T B s 5
i Mol I et Sbatact SBLANSeoe U BRSNS 00 °

partial sequénce selecte romthe

111, 113,IDINS:15109,133, 1185413551, 15381541667, 15821606462-164,, 1615 86Sad 11711.
In rel ated aspects,. di agnostic kits conprising the above oligonucleotide
probes or priners alfeé® I ¢fpgct, the present mvention proyides methodHer defegiing lung

nmet hods f he treat L n - i esproyi de h

mot hods. caper D, b RBEH Rimbtiing] ef BB6RlnL % BoRBcaF SBleCabi it fitent
with a potonpefing dee sfimpléevitly &5 eligonubléstidd Probé Speciid WrypelyBelédiRte trhhalkcule
encodes such a polypeptide) to provide incubated T cells and adm nistering .
t he i ncubhfterncydescqneofithe @ emfyp@mdesm (s) deteeting imitbe sarople agutilyriusteatidy

id . . t hat conprise incubatin
Bt gen praud s Hyulited 8 SRBbn ol Hestey ForferanRe i Ao PO oD o
pol ynuc!| esnsises BteatN@AE 5 Vehligioul QhukRERAsID) a bBlyRLAYH R mBREBRERing a
antigen presenting cells and admni stering the incubated antigen presenting

cel | s to Rawdalisaquease seleqtedfeomahagronp consisting of SERADENO: d9pt Hs 3, HG-1HL | s
are sel ecied t 0 IL.stjng af .dendritic cells and nacrophages.
Conposi ti %ﬁslg%ﬁ)ﬁ’ﬂggt&rgﬁﬁ%ﬁgj&éﬁ% Lf’r ngd.lﬂ er conprising T cells or antigen
presenting cells tfofeldietVRpbas didgh6stRAiREoiphiSing tROAPORE BlipSucRotide probes

pol ynucl eoti de of the
or primers are provided.

In yet a further aspect, methods for the treatment of lung cancer in a patient are
provided, the methods comprising obtaining PBMC from the patient, incubating the PBMC
with a polypeptide of the present invention (or a polynucleotide that encodes such a
polypeptide) to provide incubated T cells and administering the incubated T cells to the
patient. .-Th_e_present invention aqldit_i_onally provides rpétyp_ds_fqr the treatment of lung canéer

. that cbmprise incubating .antigen breseﬁtihg cells w1th a"ﬁglip;i)ﬁde:of the pré;ént invenﬁdh
(or a polynucleotide that encodes such a polypeptide) to provide incubated antigen presenting
cells and administering the incubated antigen presenting cells to the patient. In certain
embodiments, the antigen presenting cells are selected from the group consisting of dendritic
cells and macrophages. Compositions for the treatment of lung cancer comprising T cells or

antigen presenting cells that have been incubated with a polypeptide or polynucleotide of the



5 present invention are also provided. These and ot her aspects of the
present ihvewoisemrensl | become apparent upon reference to thepColussombsmep
detail ed description. Al references disclosed herein are hereby

i ncorporated by reference in their entiretsy as if each was incorporated

i ndi vi dual |'y. DETAI LED DESCRI PTI ON OF THE | NVENTI ON As

not ed above, the present invention is generally directed to conpositions
and net hodsprésent inventidiesre pifsoaidvidedd ThsscSandf otheiNgspe@td 6f the Prosent dRAGOH mallS
descri bed herein include pol ypeptides, fusion proteins and pol ynucl eoti de

mol ecul es. beicemei anpateat dipant tefevendeetop ithes doliowing edatsiled  deseriptivine cAll excfgrenash
as an anti bady or, fragnent, thereof) that .bind to the inventive .

ol ypept 1 dcdsclastl P o heichy, BRpiopBRh v, BioERe: B theit BRE oy i o ves
I n one aspegt, 'Bﬁﬁcdﬁhﬂﬁbﬂﬁﬂynvem i on di scl oses pol ypepti des conprising an
| mmunogeni ¢ poftion of a man | ung tunor protein, wherein the |lung tunor

protein includes an am no aci d sequence encoded by a pol ynucl eoti de -
nol ecul e including a _sequence selected fromthe group consisting of (a)
AR D

nucl eot i de BEE PEEONOISERE INVRYTION 09, , 111, 113 115-151, 153,
154,157, 158, 160, 162 44y e hOReREM ihichtioh ) gbidGalfORLEPY! Sorftfosiihd
nucl eoti de sequences, and ?c?) VAriant s of such se&uenc 5. TAs use erein,

the term " paldtiehédsder the tigpameomdeliagnosis of maj dartbai Tie wmpasiyiohedw@ttibed herein
including full I eg}(gy})h proteins, wherein the amno acid residues are |inked
by coval entinplage pelypersidgs. fusian proteiny end ppglynusteotiderpralesules Al mduded gritime

of the abovg | ung.tunor. protejn onsi st ..entir of . the t.i,.0n, . O
Che. por 1 or SRRt ek o R R p S PR rrsen ool b i tohe
addi tional $eeHiREP8Epe s AgGeH hmoRAlleSRE WBRaBo RIS 'Bidingeshehfsom t he
native protein or may be heterol ogous, and such sequences may (but need

not) be immunoreactiJVia emedAspectarthd gubject. indentibat disdlests qelypeptidascéomprising an
pol ypeptides may be isol.ate flhom I meclj tunor tissue or, r@)gr ed by .
synt heti c ORUPRROSRBIF RAXHOROA s human Tutg tumor protein, hgreifd th fungy fpmor protein
"I mmunogeni | O QT s L3 d : | : | e
ot "V TES T KL a0 e il MO0 BBni- RPN PRl SgRRLe
as-such bi netected fromt tHeqab@scansianNst (4) hlvlevtide saqubicesrittd HSEQIDNOPRIOENT .
Such i m‘run(;g}eni C gort i ons general | g&,corrpri se at |east about 5 amino acid

resi dues, 1o 13 d1 A abl 4p3al 54, b¥s 158060 162 ] 64167 i andr 1 et he complpmgrts
bout 20 ' . ACl id . ' ti f th '
escr i bed niBihielsr iR sPoBRes: M () Habnts BE shetondtive' ads Boet Bafid, tetemp

"polypeptide” encompasses amino acid chains of any length, including full length proteins,

wherein the amino acid residues are linked by covalent peptide bonds. Thus, a polypeptide
comprising a portion of one of the above lung tumor proteins may consist entirely of the
portion, or the portion may be present within a larger polypeptide that contains additional
sequences. The additional sequences may be derived from the native protein or may be
heterologous, and such sequences may (but need not) be immunoreactive and/or antigenic.
As detailed 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



6 may generally be perfornmed using any of a variety of neans, knowa to
those of owdgangraskill in the art, as described, for exanpperusdvosiwgl ow
and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory,
Col d Spring Harbor, NY, 1988. For exanplg, a polypeptide nmay be i mobilized
on a solid support (as described bel ow) and contacted with patient sera to
all ow bi nding of antibodies within the sera to the i mobilized pol ypepti de.
Unbound sgiag geltallynbd pdiforirimsing a9 &f RydAcy dTmdas keswd r
exanpl e, [e?r] [ -1 a’gel ed Protei %QA 9AI ter négll vely, a pol %glg%ﬁfgf&arriaﬂ%@bseﬁlgsed
to gener ainethergrioas dasetibedn risaamplepinatardow and llans Antibodise A Babmeuemey Mmuaf,

or bremaC P ng B FRPrHET Rl oaiie Hben NS85, Yar Eramels SrolkprRAnde
sequence ahLe bwnhadsn%ﬂ o' $di@ sﬁgﬁor@g% wq%etd%@sa@g%m&g%hé}wﬁ@%m

Fundanent al * | nmunol ogy, 3[err] ress

The t er m topadloynbintingtof daﬁlx)d,lés within sleclsefeetocthe imfidbilized p&ly!pe%tﬁieo rUrbouhd eera
st randed pol ymer_ of deoxyrlgonucleptiﬂe or ribonucl eotide es and

i ncl udes MR gD IEMovEd 3R ﬂ@%@&bﬁéqeééaﬂe& usme tm.epsgmphrz -labrled Brotein

oL ECUl 5 DO beaRy Wom?«ree 3 BEFrRERORERED Ay don™ ©

pol ynucl egitibddies o usd iNAete®ionColt ﬂlecw)yp%pﬂ&e hﬁ"b!dUaSoxaGﬂ‘xeP %fcﬁr,sdiolﬂﬂé cafice?
DNA nol ecule in a generally one-to-one manner. An nRNA nol ecul e corresponds

to an HnRrgtientsd Martmdsdbreprgparing and identifiingHmmunogenie phetions lof entigens iof &kdownh

polynucleotlde na I st of nti,re an ortio h f
Cpe abl ¢ SPRSCRY b YR i 4 BB conde ol oS ooiibasiatin. . | edamenta
Cor 1 eSponhiiindghy 3964 CRhIiePro@N S0\ gpdafsiant i on of " pol ynucl eot i de’

t herefore include such operabl é antl-sense fragnents.

The conpositions and“meitehna‘saobfmmhetldn(ﬂseaﬂ user/ duateiing nmaarsoa asiipderoa sdouble-
t f th |de d pol.ynucl eoti des. A _pol ypepti de

ar ant, Srapded sph e, & a0 Bbom o ot ronbsiaeiidn bises sy oHEHaDNA id

pol ypept | gﬁr S Pboin M%ﬁ&xxaﬁésvmﬁ@ﬁg TN RN RGNS BodiOlse 2HE"

that t he peut anti geni ¢ and I mmunogeni c properties

pol ypept i ateti-gense stedndi, ued cotprehend dBINA e geriiio DN Bhd ré¢ambaiaht DNIAY BS Mejldss
differ from an identjfied sequence by substitution, deletion or addition of

five am nyhally g5 patialiywerhessed polmrkatidesnsn EnRdVA mgleqde Forsains intems apd

Tt goni ccRSpdidsi @ DROX AP P Y H5cafd RS ne Hieey ? A RNA  Siepyls
repr esent édrrééporllfs(iﬁadl}hﬁ\lﬁi e8¢ DN (ilndl&ﬁﬂ?é RomRehi¥R &Rl 1'nﬁ'6n§/ Rdvedebs epdigdaer /bl y

polynucleotide may consist of an entire gene, or any portion thereof. Operable anti-sense

r~

polynucleotides may comprise a fragment of the corresponding polynucieotide, and the
definition of “polynucleotide” therefore includes all such operable anti-sense fragments.

The compositions and methods of the present invention also encompass
variants of the above polypeptides and polynucleotides. A polypeptide "variant," as used
herein, is a polypeptide that differs from the recited polypeptide only in conservative
substitutions and/or modifications, such fhat the thefépeutic; antigenic and/or immuiiogenic
properties of the polypeptide are retained. In a preferred embodiment, variant polypeptides
differ from an identified sequence by substitution, deletion or addition of five amino acids or
fewer. Such variants may generally be identified by modifying one of the above polypeptide
sequences, and evaluating the antigenic properties of the modified polypeptide using, for

example, the representative procedures described herein. Polypeptide variants preferably



7 exhibit at |east about 70% nore preferably at |east about 90% and nost
preferabl ¥ awgdeasdraabout 95% i dentity (determ ned as descri lpeThsbeesrog o
the identified pol ypeptides. As used herein, a "conservative
substitution” is one in which an am no acid is substituted for another
amno 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 t&@iRehyeeRbES m/_.,,gﬁo&tﬂaéfeﬁm | &' 1bakt UGG BBOS nd msgﬁeﬁgz%ly gf g&‘ﬁst

foll owi ng groups of am no acids represent conservative changes:

pro, gly, gabout 5% idegitity (detemmpiredms dé¢soribe b@dwrtpshe rlentifiedypolypeptides( 3) val ,
ile, leu, met, ala, phe; (4) lys, arg, his; and (5) phe, tyr, trp, his, .
Variants may al so, orA&MScehexEsif. 4l cpnservative spbstitution” isoRnerip veichhasamingacidiisng
the deletio o addi 1| f. am | na | . e
antigenic p&lggétﬁ%qceijg% Lugcglcjzéc%n a"’q%/ Q@F?@é% ésr Lelggtltﬁﬁp %égﬁn%gpﬁ?thakg{éu#@ﬁ%@nﬁﬁgm
pol ypept i deef peptidexcheplistry Wowld! expedtt thel @edbriaryestefiire! gad BfidiopatBicShaiR! of e

| eader) sequence at the N-term nal end of the protein which i .
co- t r ans| at palypeptige ¢o bp sebstantialiy uochianged. | In generek thee follawirigegroups ofamimoscidsn.

Th I tid | so. b | ted t 1 i nk th f
S T R G R L SRy A
pol y-H s), %(E);lgﬁl})vﬁnﬁ'@'l'&ﬁnﬁ't,%,?ﬂeﬂﬁ) 12&1%5@%&&@( ﬁe,t&,grg,ﬁ}fi&" d_support. For

exanpl e, a pepti de fay be conj ugated to an I nog| In Fc region.
A nucl eoti de "vari ant Vatistsimag glsenaealtensativelyf éomtain bthermiodificatienst @dtluding the
nucl eoti de sequence jn_having one or. nore nucleotide deletions, . ]
substitutio g&ﬂﬂ rcradition of antipe |3cigp thet hava manmaliafluence aa:ihie RYLGRHG Progedigs:

: uti o e . 2 A '
ot e speet 1 eondat 305G i SRR e Ind BoiSbdrfdl A o B ) pESpEde
2:183, 1983jay blcbgagdtettoasp@{(6r 16BN ReqRALsEthé N-REEMEY dndBfdd Sbietn which

variants, or non- naturally occurring variants. Variant nucleotide
sequences peefransidsiopalix b post-translationslly diverts tratGéer ofithecprpient. eThepolypeptide asy

about 80% and st preferably.at | easf about 90% i denti.t determned as
descri bed0 b&?‘b\r}gﬁ ?%8?3‘%& g’cia%/léxg(%é’d Ui Sequence or case of 5\5"?’18?@51§rn91?rbfné“1‘7‘g°n or

provi ded by;qeh@ndaties 8the! Kﬁ@ i@ elgn blsiﬂﬂ- i cf&ihﬁn élf} difig 6f he 6 ¢
pol ynucl eot’ide éequencegpla ic&ﬁarggs’&b taﬁ!’?g:t y oérm %g‘g%s to?’oﬁgg%r rrgrae
of the pol ysulid sippode Begexampls aspelgpdptidalohay be cotjaghtéd tean. imhBmbglobnlin dc

honol ogy, " as,used herein, refers to pol ynucl eoti de sequences that are
capabl e of g% di zi ng under noderately stringent conditions. Suitable

moderately stringent gofgdihg0svieiS% HoEURE A%kl From the recited nucleotide

sequence in having one or more nucleotide deletions, substitutions or additions. Such

modifications may be readily introduced using standard mutagenesis techniques, such as
oligonucleotide-directed site-specific mutagenesis as taught, for example, by Adelman et al.
(DNA4, 2:183, 1983). Nucleotide variants may be naturally occurring allelic variants, or non-
-naturally occurring variants. Variant nucleotide sequences preferably exhibit at least about
70%, more preferably at least about 80% and most preferably at least about 90% identity
(determined as described below) to the recited séquenc'e.

The antigens provided by the present invention include variants that are
encoded by polynucleotide sequences which are substantially homologous to one or more of
the polynucleotide sequences specifically recited herein. "Substantial homology," as used
herein, refers to polynucleotide sequences that are capable of hybridizing under moderately

stringent conditions. Suitable moderately stringent conditions include prewashing in a



8 solution of 5X SSC, 0.5% SDS, 1.0 mM EDTA (pH 8.0); hybridi zing, at

S0[ err] G 6Qlopjabdza SX SSC, overnight .or, in the event of crpsFusPRBIBS
honol ogy, at 45[err]Cwith 0.5X SSC, followed by washing twice at 65 err]C
for 20 mnutes with each of 2X, 0.5X andg0.2X SSC containing 0.1% SDS. Such
hybri di zi ng pol ynucl eoti de sequences are also within the scope of this

i nvention, as are nucl eotide sequences that, due to code degeneracy, encode
an i munoghitidh T/ SSOL0.9% SIS0 fM FIPLE (hIp'8.09; IERidiAhg i MpeeYssaUek &/iC, de
sequence. Two nucl eoti de or "pol ypepti de sequences are said to
be "i dentoweatight ér, iththesagueof eross-speoich domotey, at 450G withak5X IS ifdliewed byt he

t is.th .al f ' d 2 .
descr | BodvBNIE e e L doh &0 FUPWELH P57 ehkrib o S 1) BOHAEE lthec
el T ooy D Sare BEEEARE polMcRGLcR o el nd L L B RACRAET ©

refers toasa agegiielebtidé setjudneestthatbadie 2 codet depeneiacyyoendodonan itimiglolgynidO
to about 75, 40 to about 50, in which a sequence nmay be conpared to a

r ef er encePpgptide ghabis engedadhyea hyhridizing polysveleqiide seqyeses-t i ons after the two
tinall ' . : i nal . al i t. of, .
Sequances for compal MoumRIGBRE br pobpersids seayens Y s g 3 18 TRRBSRLF e ne

Laser genesegiérhce of hublestides OF BminoCaeidRiidney @ thOWsSetfenced i the Mgk §hsh aliined
usi ng default parameters. This program enbodi es several alignnent schenes

descr i bedfor maxireuhatorsspangenasfasrdeserihed Hotoph o Comphtions (bBF@) tworsegiences are
evol uti onar hange i roteins - Matrices for detecting distant, .

el ati onsWPisally PRTSEyHLPY Compang th SFUAFES-OVT 2/SOBIPATFPICINIBHCS ideify and
Structure | ' ' Resegqr &h ugﬂg;' ool DC. Mo ,
Suppl . 3,c°§§.% %%—ggregié)?g%l-g%@%?w(\ 99 l)“yU?fle ai\‘g’%? oac Q‘{E?Q mg%ir?%gln keg?\lg

Phyl ogene® piegneatofat Jedvbatont20 contiguousnpdsiionsyaduallsl 86 to dlsan #8] 40 1orabsst 50,
Inc., San  Diego, CA, Hggins, D.G and Shar (1989) Fast and

. , P.M .
sensi ti vellnhichnp sedusice Ay Be icgmpaTesioon TaICHNG? Seqienee of thosams mumbsy of 53

Myers, E. NI | gl | . | i near space CABI OGS
4:11-17; Rt Ositt ‘%@%ggﬁeﬁgﬁ%ﬁ%ﬁﬂﬁ%gﬁ%ﬁ&m ou, N. Nes, M |
(1987) The nei ghbor %ﬁhﬁi aﬂ%lﬁﬁédﬂwsetﬁleﬁeéﬁ m&bmgaﬁsah thOE b sbrdicted\Ging the
phyl ogenetic trees |. Biol. Evol. 4:406-425; Sneath, P.H A and Sokal,

R R (197Mlegaligne pragsam Tisx theohgsergent csulie | ofc bisindermatigs mofiwarec @OVA ST Ingal

Toxoncm. G L BB oot Bl B P R
Proc. Nat jescAB&fin thfdllowilareféterlces D3Phoff, M.O. (1978) A model of evolutionary change

in proteins — Matrices for detecting distant relationships. In Dayhoff, M.O. (ed.) Atlas of

Protein Sequence and Structure, National Biomedical Research Foundation, Washington DC
Vol. 5, Suppl. 3, pp. 345-358; Hein J. (1990) Unified Approach to Alignment and Phylogenes
pp. 626-645 Methods in Enzymology vol. 183, Academic Press, Inc., San Diego, CA;
Higgins, D.G. and Sharp, P.M. (1989) Fast and sensitive multiple sequence alignments on a
microcomputer CABIOS 5:151-153; Myers, E.W. and_ Muller W (1988) Optimal alignments
in linear space CABIOS 4:11-17; Robinson, E.D, (1971) Comb. Theor 11:105; Santou, N.
Nes, M. (1987) The neighbor joining method. A new method for reconstructing phylogenetic
trees Mol. Biol. Evol. 4:406-425; Sneath, P.H.A. and Sokal, R.R. (1973) Numerical
Taxonomy — the Principles and Practice of Numerical Taxonomy, Freeman Press, San
Francisco, CA; Wilbur, W.J. and Lipman, D.J. (1983) Rapid similarity searches of nucleic
acid and protein data banks Proc. Natl. Acad., Sci. USA 80:726-730.



9 , Preferably, the "percentage of sequence identity" is

det er ni ned”.bywoesmgrard ng two optimally aligned sequences over BCMUSX@998f

conpari son of at |east 20 positions, wherein the portion of the

pol ynucl eoti de sequence in the conparison g ndow nmay conprise additions or

deletions (i.e. gaps) of 20 percent or less, usually 5 to 15 percent, or 10

to 12 percent, as conpared to the reference sequences (which does not

conprise additions or Pesgerably0ihe ) péreéntai df Rhuchcé URABHY i9Hetbfintd'By comparing

sequences. The percentage is cal culated by determ ning the nunber” of

posi ti ons atwoiaptimallycaligred sequahces uwkeeiacwindow bfsaspayisomrof ray least @0r posititns,

occurs in both sequences t el d the ,nunber of t ched, positjons, dividing
the tpd Rl

the number SR BIPETHESS BYFlgoRde seaushes n irrorprariser Mindgysmay comprise
f TP ; : It . )
1000yl 4oy R delions 16 BRI 0 Béttenl A1 dsbly's 19 15 }erdei o 1D 12

i ncl uded i npefents aspemphreth®e the asferdince Fequentan(vitich dobehes cathpriftcadiBi®s or
encodi ng the nucl eoti de_sequences recited in herein. As used herein, an

"al l el " or delgiions) fpr oplimalealigement of they twe seenentas. f Shenpetcentage depalcwlated tby

may result firam: tion in. cleic acid uence. Alleles
may result ?ﬁ a ?‘é‘ge@@m&e%ﬂgsgﬁ%%%ﬁoﬁ‘&@Eﬁﬁﬂg%“i PP%E‘F L?F’El % A8 r?.%}‘?ay
or may not Bgidtet e inButh GbyiRACEECYiBRYhE AHEHRP e mAdiRd }R{siﬂFﬁE'.ydi%Hix?% ke
forms. Common nutational changes which give rise to alleles are generally
ascri bed t onweber ofl matchask positions byl dhiet fotah spmber ofigusitionsiin the sefefencesdquetdedis..
Each of these types af .changes. ccur .alone or in_conbination with the

_ ot hers, onealfr Wﬁr"&’ f‘F"r?e”sn%i ﬁ‘“glpgﬁé’eﬁles@a%%% .108 to yield the percentage o}, pesuenssor
pol ypepti de?deW';i{yh | mmunor eactive properties, variants may, alternatively,
be identified by nodifying the am no acid sequence of one of the above

pol ypepti des, and evallsst inodedién therdcops ef el presenit Gfvehtich afedilfele8bf the genes
pol ypeptide. For |ung tunmor polypeptides useful for the generation of .
di agnosti c BRGedinggthe Gupleatidesequincestecited inshersinie dtsi yspd Hersin, ap Srllele’} oy “adlellic

nodi fied po b N to _generate antjhodi es, t hat detect ihe
presence or Lé,aqglgg%c g§%1¥ 'g{t%rhh%g’g Zfﬁtné P % &ﬁﬁeﬁg hy FOAY, TeS Bﬁ)r% géleﬂsgyng YN, 4
and tested dfei fgleif QtidexqiBce. Aldled BRAYORRN B bi¥&Ged HIRRAY 7 SpdlRpideHhose

her ei n. The |l ung tunor pol ypeptides of the present | nvention,

and pol ynuc Seestird er foneionl sy enoeyinot)bs abitregol Anyegiven gene may hbee hems, ane,dor
fromlung tunor tissue usi any of a varjety of nethods wel| known in e
art. Pol ynumag%taihﬁic g‘EHﬁe RO, mite chapers, Whichegiye tise to allelés 31 generatll?i

10 ascribed to natural deletions, additions, or substitutions of nucleotides. Each of these types of

changes may occur alone or in combination with the others, one or more times in a given
sequence.

For lung tumor polypeptides with immunoreactive properties, variants may,
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



(or a portion thereof) encoding one of the inventive lung tunpr proteins
may be isQ@bsfhefs Om a | ung tumor cDNA |ibrary using a subtpcgaisks)ns7os
techni que as described in detail below Exanples of such pol ynucl eotide
sequences are provided in SEQ ID NO 1-3§49, 111,113 115- 151, 153, 154, 157,
158, 160, 162-164, 167, 168 and 171. Partial polynucl eoti de sequences thus
obt ai ned may be used to design oligonucleotide priners for the .
anpl i fi cady PPorRbn fhekdor) rRB8IE oRe lof HeGhPRiivE RurgREHBR pRReihs AEY B mc
DNA [1i brgéyé)l(s)t; from(gqung tgrmr CDNA i brary 1 n a gol?ne@g}sleec aln Rof°

r eact i ona(RER)tumosichiNA diraiyqusisg \ee bubtiantiem technigne asr des¢siesd, inf detaid xizaigiv.e,
Mul lis et al. | d.Spring, Harbor S . Quant.. . Bi 263, 1987:. Erlich
od. | poRExamales Phgeh BIRHGR o rauetcoRiere Provsd ISRQIB NG Bpd e 11 F 1S
sequence jof | JIRES 1ERY10L lkgn %'iﬁ e ' ces
provi ded1§g’$§3ﬁhg‘%§r rzg %’e%ghr%ésstg?%’r F@y%@@he %h p&%ﬁ&é&idg%ei%n%‘s“
anmpl i fi edhysostitained ey Becusederd designssligehecléotide! prichérs Foihthgedigplification of full-abl e

library (e.qg., a lung, tunor cDNA |ibrary) using well known techniques.
Wthin s ﬁm& eglunnqe(ggle s§qvensesgm( & hpman genpswie BNA libsaryardegm @ lurg igneme

| ' . ' bl e for. i.f§ '
o of or abFONAHBIEY I 8 Bol/niREt BpinbbodinTpE R AieCterBiigfF il ki Eeartiom
prined |iQeardres , Blulles Q1 PCBlESy 6% A&Vbol Spnb Wﬁﬂ%zﬁl 53043 UPHT ERich

regi ons of genes. nomc libraries are preferre or obtaining introns and
ext endi ngd5' PGR (leehaglegy, Stockton Press, N¥p989)brRodi thist approdohe Isequpnes-spegific

partial sequence be | ghel e e, g., by.pick- translatiopn or end-I|abheling
with [er PPPETY g}ﬂb{ﬁéﬁl%@ﬂﬁbﬁﬁéj eé e (?H%‘.\;“‘&AS%&E‘B"@P ipapvided Bearanewbmg*ae
library i gthéa y hybridizing filters containing denatured
bacteri alp%{:o Onioé?&f?tg?ﬁ éib\'/ms cont ai ni ng phage plaques) with the |abel ed
probe (see SanbrookAameplified phrtien magrbeGised toFolats 4 ADkAgtargénd/Biotnd suifabled

Spring Harbor Laboratories, Cold Spri ng Har bor, NY, 1989). Hybridi zi ng .
col oni es library| Gdued lpg tymop GDNA Jifrary) giinge well dkapwm decbiyaups | Wathisy s8cl or

further LS. Bg«ﬁ’cﬁﬁfﬁ . | t ] .
addi ti onggﬁ%g(ﬁfﬁ%n%g Yy, <por e)?g's%epgl?ucggg S\éée:%ﬂ%& gsfég i %ﬁ?%@%?’ ﬁ@jﬁg@?{’? a‘{
sequence paskes dr PEimees sifabl® fob ampliitation. RBeferdbly,| OlibraBPE stfechelRatetlitalinclude
sequences may be generated to identify one or nore overl appi ng clones. The

conpl et e larggumedesulesy Rapden prigied dibraniesdmgyialep be preferrefl fercidantifiying Swendh
may i nvolve generating.a series of del.eti.on clones. The resultin
ovor | appiRgaEt eaent & st nCetunito Barn ol FREFrey &5 BREMME derensihce.
A full | eRgnling 5' sequences. 11

For hybridization techniques, a partial sequence may be labeled (e.g., by nick-

translation or end-labeling with **P) using well known techniques. A bacterial or
bacteriophage library is then screened by hybridizing filters containing denatured bacterial
colonies (or lawns containing phage plaques) with the labeled probe (see Sambrook et al.,
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratories, Cold Spring
Harbor, NY, 1989). Hybridizing colonies or plaques are selected and expanded, and the
DNA is isolated for further analysis. cDNA clones -ma)-' be analyzed to determine the amount
of additional sequence by, for example, PCR using a primer from the partial sequence and a
primer from the vector. Restriction maps and partial sequences may be generated to identify
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




CDNA nol ecul e can be generated by ligating suitable fragments, using well
known t echni qwe39/47674 Al ternatively, there are nuneppgfisesns7os
anplification techniques for obtaining a full Iength coding sequence from
a partial cDNA sequence. Wthin such tecphniques, anplification is
generally performed via PCR Any of a variety of commercially avail able
kits may be used to performthe anplification step. Priners nay be designed
usi ng techni¢pA whldculene jen thv( $654 Eﬁ;@ L ]ed a

Col d Spring Harbor Sy]rlr% %eyr?t gé%?abt'@d bglﬁggéngf %gl ; Eﬁgﬁlgﬁ{\égcﬂﬂ,@P&n Iknown
Technol ogy, tSthmidesn Press, NY, 1989), and software well known in the art
may al so be enployed. Priners are preferably 22-30 nucleotides in |ength,
have a GC content of #tl9RaiNElYshnrcars namearoxs amplifieation fechaiques fuohtining a full

t enper at ur e, -ap&gﬁ- 2[ er e |ified,.Legion be

segﬁenceg a? descri e%%h‘gévnéé an'g‘ évégﬁrngip;%l)r\%xsgegﬁgﬂc@els g‘é‘@’é‘ﬂ%’f"&hnﬁ‘%{lﬁ‘qﬁe&

conti guous sampliification is generally performédda PCR) Amploffa %fe"&)pﬂf E&ﬁﬁ%c%\?ma{vﬁﬂable
, I C

inverse PCR (see Triglia et al., Nucl. Acids Res. 16:8186, 198
uses restri diiSomarrbeyied oo pederar shee amplifisafioanstep.n Primetsnmam bee designed uding

gene. The fr nt 1s,then circulariz by intr | ecul ar .I.igatign and used
as a tenpl attggggqfuebgﬁnbﬁnf’wndﬁ‘%ﬂg{f 3’3&1’ Wéf@?%é\&m%&t ‘ar,(gﬁlfli S Harbar symen .
Wthin an al ye , nc ' apt i alse c

Ty Do 1ot i Pt SRR, 198, BARHGROACR MR, Sl N8 e

primer specisbfiwateowall Komwm iregheonrt fhilne alsopbé fehplbyeeUBHERS aeCprefdpabilnl 4/30
subjected to sg&gndro nd of anplification with the sanme |inker priner
and a second‘“_aeP 13 lengfhy, have 3 nfenb ahatrleast 597 and\aan¢ahte the tanget seipgence at

procedur e, y I oIl MBE at _initiate extension in Si t,

di rections %‘%ﬁ@fﬁé&ﬂ&;@q&tﬂ@, é‘l tﬁ‘ﬁ&@?’l‘%@d"’g’ﬂn \Wﬁygk?/ ?%W.e‘?g\ga?sﬁ g?fial
t echni ques iab6ve)dad 6V?d?IaE§iﬂg Q%ﬁée@@@ieﬁible@rfhﬁta Rhti ud%@%’edéﬁg&@ds Applic.
1:111-19, 1991) and wal ki ng PCR (Parker et al., I\%cl. ACl ds. Res.

19: 3055- 60, 1991). Tr &mscuchtamplifivetditinatechnignglis fnvemt iRCR (sve THllid st alyoNher

doscri bed 1 (oHR: K6, Tris 186 R8s 1B9F repncon PuResaloy Boneraing TR AR
nori- PCR bas gdowR réHeh UF Hel e ‘I*P@.ﬁ%éin@ﬁtri% R it R BF xggrﬁ;mm&um 'u%gigér?%@

and reverse transcri ptase. e priner contalns a prono sequence

pol yner ase. used asteetefoplagt foa RERi Witle divergent priveerpderivet €fonpthickaowh Yépioni Wethid sh

the target r@FNA at a defined site. Oa}Iﬁ}everse transcri ptase creates a DNA copy

of the targ temaie lﬁ‘?p’é’??}bngqq&FP"F?_ PR do ehpapial t sraupcEnBE T b rietrisved Thve

éLﬁe DEZIAC 'O B ﬁi};ﬁﬁ&&ﬁﬁ&' WitH'D p RSPl irlkEr %ﬁﬂé&g &84 gqumaer §pee%3ﬂ:qo RichO%h rebgliglg ST
amplified sequences are typically subjected to a second round of amplification with the same

linker primer and a second primer specific to the known region. A variation on this
procedure, which employs two primers that initiate extension in opposite directions from the
knowm sequence, is described in WO 96/38591. Additional techniques include capture PCR
(Lagerstrom et al., PCR Methods Applic. 1:111-19, 1991) and walking PCR (Parker et al.,
Nucl.. Acids. Res. 19:3055-60, 1991). Transcription—Mediateci Amplification, or TMA is
another method that may be utilized for the ampliﬁcation of DNA, rRNA, or mRNA, as
described in Patent No. PCT/US91/03184. This autocatalytic énd isothermic non-PCR based
method utilizes two primers and two enzymes: RNA polymerase and reverse transcriptase.
One primer contains a promoter sequence for RNA polymerase. In the first amplification, the
promoter-primer hybridizes to the target ’IRNA at a defined site. Reverse transcriptase creates

a DNA copy of the target rRNA by extension from the 3’end of the promoter-primer. The



new strand of DNA is synthesized fromthe end of the prinmer by reverse
transcri ptyp§e4feoat i Ng doubl e stranded DNA. RNA pol yner ase pcqg@ohping t he
pronoter sequence in the DNA tenplate and initiates transcription. Each of
the newy synthesized RNA anplicons re-enters the TMA process and serves as
a tenplate for a new round of replication |eading to the expotenti al
expansi on of the RNA anplicon. O her nethods enploying anplification my
al so be | fadl S’Wﬁ I\n
certain ?ﬁ%gﬁ%f&@ﬁ%?&% geél Idlgg{ag&g%‘tmalg %@ ilceb(r[:lrgl:ﬂshtoc Ns%c?ﬁ%’(icé by
anal ysi s neiv staad efiDMNA j3rsynthdsided fomnhesn efibeprimebiereverst agndchpthye crebtdnse,
such as that. avail able_ from GenBank. Searches for overl appi ng ESTs nBKIA

e

gener ﬁ' | ylobleptrandedriiNAis | RYAneelymerrsouteqnesien ke peompter Nmpnqstinls?l | ]
oo e el iR o 6 0BRSS

pol ypept ithe TMA Oftbeds@dld sehes P8 ay Remflatel ForBheRerdiind BICRPli¢Aa TBAdIA td ¥hdY

inserting the polynucl eotide sequence into an expression vector and

expr essi reypotential expprsion obtherRNA amplicops i Qther mothods smplayingramplifieatipn ghay
expr essi on viector.s own. to e of inary skill in the art may be

enpl oyed WW@Q%CQ \(,S\’%F?ﬂ,‘? ﬁg‘ﬂfﬁﬁa‘ﬁfﬁ’%%"é@x@r this invention. Expression
may be achieved in hoRhdeRt § 1 . n r
transfected with anlﬁreafgrg@g$ onée\%’efgt%?ggcs(l)mﬁﬁgg ﬁ?’ﬁg‘t %q‘ggll‘%%ﬂgf%fg% %qu%%%gbc)ﬁl e
that encomalysishef sequeneks providedanyqreaiprebsed Seuerdel tag (EST) detabase] padhugiethat

prokaryotes, yeast, insect and_higher eukaryotic cells. Preferably, the
host cel |a§a6¢l%¢ &peyGenBank. Segrches g@ag@rlwpl@g Féhsrmay aenerally be padormadconsing

e A L

pol ypept i feyntigidusdull §éngbseqaencs. t her eof . Supernatants from suitable
host/vect or systens which secrete the reconbi nant pol ypeptide may first be .

concentrat ed usi ng @nesoprpeliEnusidofide ssnncnior eencodingra pohpeptidec énobteinedidbe
e orbeurogt fiafl 58 rodkitnfreBbinbinaby by Ehsfing e pE licR Rerbishiqiotd e s
can be erghaxgen R/@ctf)ﬁﬁﬂd"'é{pr&ﬁi&{gfﬂi{e bOpdptiae H bl aﬁgro@%w RERL i A8 of a variety of

The lung tunor pol ypeptidés di scl osed herein nmay al so be genérated by
synt het i cexpeession veetopaknavautoathoses ohotdinary skitll ingbeaitdesy heemplpyed\te rexptean
about 100 am nho . . . . . . 13 .
aci ds, arf@eyENERERoReRtidss qfithis mymiions Fxarrsvien may &, 2higyed i yuhmrLeRpte
usi ng t eqyy GueShdtRlds BeBR \MansPrh&PIE tahsiRliel RafhYard %kﬁr%ssidhf b&ﬁo@éémaiﬁﬁfg_ a

exanpl e, such polypeptides nmay be synthesized using any of the comrercially
avai | abl epadyhictbotiie seoleadé rthatuencodevuithe secombinant polypeptide.  Suitable host cells

include prokaryotes, yeast, insect and higher eukaryotic cells. Preferably, the host cells
employed are E. coli, yeast or a mammalian cell line, such as COS or CHO cells. The
polynucleotide sequences expressed in this manner may encode naturally occurring
polypeptides, portions of naturally occurring polypeptides, or other variants thereof.
Supernatants from suitable host/vector systems which secrete the recombinant polypeptide
may first be concentrated usiﬂg a cbnrunercially ava_iléBlé filter. The concéﬁtrate may then be |
applied to a suitable purification matrix, such as an affinity matrix or ion exchange resin.
Finally, one or more reverse phase HPLC steps can be employed to further purify the
recombinant polypeptide.

The lung tumor polypeptides disclosed herein may also be generated by
synthetic means. In particular, synthetic polypeptides having fewer than about 100 amino



Merrifield soli d phase synthesis nethod, where anmno acids are sequentially
added to & svow4rgr4ani no aci d chain (see for exanple, MerriFGEUSHS/05798 Am
Chem Soc. 85:2149-2146, 1963). Equi pnent for automated synthesis of

pol ypeptides is comercially avail able frigm suppliers such as Perkin

El mer/ Appl i ed Bi oSystens Divi si on (Foster Cty, CA). and may be operated
according to the manufacturer's instructions. I n addition,
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supplemented with 10 ng/ml IL-7 and 100 U/ml IL-2, or alternatively, cultured and expanded

fDH

in tissue culture plates that have been pre-adsorbed with anti-CD3 monoclonal antibody
(OKT3). The resulting TIL cultures are analyzed by FACS to confirm that the vast majority
are CD8+ T cells (>90% of gated population).

In addition, the tumor cells are also expanded in culture using standard
techniques well known in the art to establish a tumor cell line, which is later confirmed to be
lung carcinoma cells by immunohistochemical anaiysis. The tumor cell line is transduced
with a retroviral vector to express human CD80. The tumor cell line is further characterized
by FACS analysis to confirm the strong expression levels of CD80, class I and II MHC
molecules.

The specificity of the TIL lines to lung tumor is confirmed by INF-y and/or

TNF-o. cytokine release assays. For example, TIL cells from day 21 cultures are co-cultured
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nore of the nmethods disclosed herein. In a rel ated aspect,

the presstdi¢swalhkiown rtbeadles fusi on proteins corrprl sing a first and a
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need not) I nclude®a [inker peptide between th i rst and secon
pol ypept itehmsfected or transduced with polynucleotide fragments derived from a lung tumor cDNA

library to generate target cells expressing tumor polypeptides. The target cells expressing
tumor polypeptides in the context 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 Inerein are prepared in an isolated, substéntially 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



A pol ynucl eoti de sequence encoding a fusion protein of the present
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separate pol ynucl eoti de sequences encoding the first and second

pol ypeptides into an appropriate expressijgn vector. The 3' end of a DNA
sequence encoding the first polypeptide is ligated, with or without a
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Pref er abl yfusiva proveim egingi standard techniques well known in the att. Suitable peptide linker
sequences may be chosen based on the following factors: (1) their ability to adopt a flexible
extended conformation; (2) their inability to adopt a secondary structure that could interact
with functional epitopes on the first and second polypeptides; and (3) the lack of hydrophobic
or charged residues that might react with the polypeptide functional epitopes. Preferred
peptide linker sequences contain Gly, Asn and Ser residues. Other near neutral amino acids,
such as Thr and Ala may also be used in the linker sequence. Amino acid sequences which
may be usefully employed as linkers include those disclosed in Maratea et al., Gene 40:39-46,
1985; Murphy etal., Proc. Natl. Acad Sci. US4 83:8258-8262, 1986; U.S. Patent
No. 4,935,233 and U.S. Patent No. 4,751,180. The linker sequence may be from 1 to about

50 amino acids in length. Peptide sequences are not required when the first and second



protein is capable of eliciting a recall response. Exanples of, such,
protei ns i Red dyifrefset anus, tubercul osis and hepatitis protei pgrThkoSes7d9"
exanple, Stoute et al. New Engl. J. Med., 336:86- 91 (1997)).

Pol ypepti des of the present invention that conprise an i nmunogeni c portion
of a lung tunor protein nmay generally be used for therapy of |ung cancer,
wherein the pol ypeptide stinulates the patient's own i nmune response to
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nucl eic aci d expressi on systens, bacteria and viral
blooded animal, preferably a human. A patient may be afflicted with disease, or may be free

of detectable disease. Accordingly, the compounds disclosed herein may be used to treat lung
cancer or to inhibit the development of lung cancer. The compounds are preferably
administered either prior to or following surgical removal of primary tumors and/or treatment
by administration of radiotherapy and conventional chemotherapeutic drugs.

In these aspects, the inventive _polypeptidé is generally present within a
phannaéeutical compositidn ora vaécine; Pharméceutical cbmpositions may cémprisé one or
more polypeptides, each of which may contain one or mbre of the above 'sequenc.es (or
variants thereof), and a physiologically acceptable carrier. The vaccines may comprise one or
more such polypeptides and a non-specific immune-response enhancer, wherein the non-
specific immune response enhancer is capable of eliciting or enhancing an immune response

to an exogenous antigen. Examples of non-specific-immune response enhancers include



expression systens. Appropriate nucleic acid expression systens contain the
necessary ‘polypiai@et i de sequences for expression in the patpeplus{siossss as a
suitable pronoter). Bacterial delivery systens involve the adm nistration
of a bacterium (such as Bacillus- Cal nette-CGuerrin) that expresses an
epitope of a lung cell antigen on its cell surface. In a preferred
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pol ynucl eoti de nol ecul e(s) in a dose) ranges from about 1 pg to about
4,769,330, and 5,017,487, WO 89/01973; U.S. Patent No.4,777,127; GB 2,200,651,
EP 0,345,242; WO 91/02805; Berkner, Biotechniques 6:616-627, 1988; Rosenfeld et al.,
Science 252:431-434, 1991; Kolls et al., PNAS 91:215-219, 1994; Kass-Eisler et al., PNAS
90:11498-11502, 1993; Guzman et al., Circulation 88:2838-2848, 1993; and Guzman et al.,
Cir. Res. 73:1202-1207, 1993. Techniques for incorporating polynucleotide into such
expression systems are well known to those of ordinary skill in the art. The polynucleotides
may also be "naked," as described, for example, in published PCT application WO 90/11092,
and Ulmer et al., Science 259:1745-1749, 1993, reviewed by Cohen, Science 259:1691-1692,
1993. The uptake of naked polynucleotides may be increased by coating the polynucleotides

onto biodegradable beads, which are efficiently transported into the cells.



100 ng per kg of host, typically fromabout 10 pg to about 1 ng, and

pr ef er abl ywreg@yerpout 100 pg to about 1 [err]g. Suitable d *9%% 9\§A' |1
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of ordinary skill in the art may be enployed in the pharnaceuti cal
conpositions of this invention, the type of carrier will vary dependi ng on
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depending on the mode of administration. For parenteral administration, such as
subcutaneous injection, the carrier preferably comprises water, saline, alcohol, a lipid, a wax
and/or a buffer. For oral administration, any of the above carriers or a solid carrier, such as
mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose, glucose,
sucrose, and/or magnesium carbonate, may be employed. Biodegradable microspheres (e.g.,
polylactic glycolide) may also be employed as carriers for the pharmaceutical compositions
of this invention. Suitable biodegradable mlcrospheres 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



intact host immune system Exanples of effector cells include T |ynphocytes
(for exanplawgga&g7@ytotOX|c T- 1 ynphocyte, CD4+ T-hel per, gapopfissddsaosT

| ynphocytes, tunor- infiltrating | ynphocytes), killer cells (such as
Natural Killer cells, |ynphokine-activategd killer cells), B cells, or
antigen presenting cells (such as dendritic cells and macrophages)
expressing the disclosed antigens. The pol ypeptides disclosed herein may
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feeder cells. As noted above, the inmunoreactive pol ypeptides descri bed
herei n may r@ws ethets Yiep sanylation af dhex srdagerous host imaure @Jémmctglrp@meagamt

order to g rate S nun ! of ceIIs for not her
par 1 cul ar e e MR R o Fopcies Honk T e il omor

monocyt e, fvhgﬁﬁggl BteriaPadjBranfy b@/og’@yokl;)@espul sed w th i munoreactive
pol ypepti des, or pol ynucHeotlde sequencer’s) may be introduced into antigen

presenting cells, usim gnaasxvarlmwodfermya rickatrolertt emlvnlvqu ethe wadlivelyn @finbiolvgiche

art. For exanpl e, n resenting cell nsfected or_transduced
with a pol y?ﬂrégmé&lﬁﬂ % glOl'-E %ne reac’gvxty éutl‘i'l as ef?ector cells or antibodies) that
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or ot her eXﬁﬁﬁﬂmsnmmmt@mnﬁ%&h@lles\bfreﬁfecmeeémFlﬁclﬂ@eyﬂbyﬁmpl&ft@tek Ofok eramiplace
an anti gencpresentl ng cell, includi ng pox virus, vaccinia virus, and
adénovi r us CRfHs eytaiens gEhypphosyie: i ¢l teT1h§1pnhygmne/|dalr%f7éclwwhmtt¢s, tumor-
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shock, and cpr)! IBlcafl§; 6 ahtighy prEB&HHRR! &IB . (shéS L&Etdéhﬂnh@ @eng Iaﬁlueﬁiac@aﬂages)
acceptabl e expressi on levels as determ ned by one of ordinary skil

art. For cuekpressinp thecdisdlesed antigensf fHiet palgpepnd¢slwdisdpged herein ¢yt alsaabe Tiscdatd s
nmust be able to ow and di st.rj bute and urvive | min.
vivo. St udigé’éerﬁt&\gf@ B‘éﬁ?ﬁfg Lrdigtip %8&@%? #@eﬂaﬁé‘tﬁé 4’83{;1’?9%% PApYve

grow i n viyg an Ht ?_ur vive long termin substantial nunbers by repeated
stimulation wt anP gen supplenented with IL-2 (see, for exanple, Cheever,
M, et al, "Therapy Whthpredbrinamd metiod! bf :préduringi seqaatRentintbeke df " T-cells for

| mmunol ogi cal .
adoptive immunotherapy is to grow immune T-cells in vitro. Culture conditions for

expanding single antigen-specific T-cells to several billion in number with retention of
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 antigeﬁ-speciﬁc T céll 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,



Revi ews, 157:177, 1997). The pol ypepti des di scl gsed herein
may al so bey@spieyed to generate and/or isolate tunor-react p¢yodicdrhs.

whi ch can then be adm nistered to the patient. In one technique,
antigen-specific T-cell lines may be geggrated by in vivo immnization with
short peptides corresponding to i nmunogeni c portions of the disclosed

pol ypeptides. The resulting antigen specific CD8+ CTL cl ones nay be

i sol at ed wiHefd#h 5418 sBitien€é Eontfind 8 PGiflotds tdgtbrSiphdiiiath foirﬁé)tfatsfeh:éln%cﬁe\%seiprﬁ, and
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expr ess %ﬁtgekyﬁﬁﬁgﬂﬁg, b%%’éi ns fromtunor specific nonoclonal antibodies as

t he extracel |l ul ar LL] el. nd joined, to the cell receptor

si gnal i ng chai ns, ?Zlggﬂs{ptﬁg&l o Af?dg%ﬁgﬁ%ggeﬂg\'}i\atyi %?10, b%ﬁ@’é’.?%eg t?y%?%r., te. or _
cyt oki neisobidteasor-fdattives Todulles whith Tarf thdn b0 dddlhisRedd kd Shé PRGEL Citd YodeN an
IVHC- i ndependent manner. See for exanple, Eshhar, Z., Cancer "| munol

| mrunot hégchnique, anggen-specific T-geolf linesimpivbe generated bylin vidanmenuniation with short
55(15):3 43 1995  ..Anoth nbodi Nt I pcl ude t t tion, of
Curor . an PR SREEPP g R B sarons o e BEe5ed PoBREPHES: o reakiBenat o
T cell's, amgenip€difie CD8% CEL cRines fra§ b8lisdBRe] from(ifie g%‘f,%f’%%?a“jdgg ;I:iFing standard

In a further enbodi ment, syngeneic” or autol ogous ritirc cell s my
pul sed wtissweguliuicdechnigues, @nd oetuined t¢ theghtiergast an i nmmunogeni ¢ portion of a
pol ypepti de

Alternatively, peptides corresponding to immunogenic portions of the
polypeptides may be employed to generate tumor reactive T cell subsets by selective in vitro
stimulation and expansion of autologous T cells to provide antigen-specific T cells which
may be subsequently transferred to the patient as described, for example, by Chang et al,
(Crit. Rev. Oncol. Hematol., 22(3), 213, 1996). Cells of the immune system, such as T cells,
may be isolated from the peripherai blood of a Iiatiént, using .a commerciaily availablé cell
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



di scl osed herein. The resulting antigen-specific dendritic cells may either
be transférr g dongrgrsa patient, or enployed to stimulate T celpcardsvopsroyi de
antigen-specific T cells which may, in turn, be adm nistered to a patient.
The use of peptide-pul sed dendritic cellsito generate antigen-specific T
cells and the subsequent use of such antigen-specific T cells to eradicate
tunors in a nmurine nodel has been denonstrated by Cheever et al,
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ability of ey tpu
The ability ogé nque calgg{ﬁsdaé’ gﬁgé‘g"% edgf:grug lﬁ%ﬂl Aggaﬁ{so %gglrs% eradlcate
tumors in a murine model has been demonstrated by Cheever et al, Immunological Revzews,

157:177,1997).

Furthermore, vectors expressing the disclosed polynucleotides may be
introduced into stem cells taken from the patient and clonally propagated in vitro for
autologous transplant back into the same patient.

Additionally, vectors expressing the disclosed polynucleotides may be
introduced into stem cells taken from the patient and clonally propagated in vitro for
autologous transplant back into the same patient. Polypeptides and fusion proteins of the
present invention may also, or alternatively, be used to generate binding agents, such as
antibodies or fragments thereof, that are capable of detecting metastatic human lung tumors.
Binding agents of the present invention may generally be prepared using methods known to

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



anti bodi es capable of detecting primary or netastatic human |ung tunors may
general ly ated by raising one or nore antibodi es agg

pol ypeptid‘ga(s‘g)s‘i%rzg, for exanple, a representative nethod dggécfr)?%egfygﬁgrei n)
and determning the ability of such antjbodies to detect such tunors in
patients. This determ nation may be nade by assayi ng biol ogi cal sanpl es
frompatients with and without primary or netastatic |ung cancer for the
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ability to bind nay geferally be eval uated by determ ning a binding
constant for the fDhereibility of af pelypepiieeprephftd RS NdbiseigbedORSled 0| SerleRfe

val ue obtaj ned when the concentration of the conplex is divided by the
product fibpdies cenabimehdetecsing envinaary iop mactastaticghumesralung ttumorsompy gemtsally be sai d

for com b e FRGRE bhe 35 ot BECHE, agais! R arlyPorhide kies 1" CREnt may
be det er@gpRechtattienmeiBl HRdsribea! HerdifP Wil Hetethinhfy @ MiyG YuchKinkibodids ke

art. ' Any agent that satisfies the above requirenents nmay be a
bi ndi ng dejeottsuclFréumors in patients. This determination may be made by assaying biological

e

samples from patients with and without primary or metastatic lung cancer for the presence of
a polypeptide that binds to the generated antibodies. Such test assays may be performed, for
example, using a representative procedure described below. Polypeptides that generate
antibodies capable of detecting at least 20% of primary or metastatic lung tumors by such
procedures are considered to be useful in assays for detecting primary or metastatic human
lung tumors. Polypeptide specific antibodies may be used alone or in combination to
improve sensitivity. |

Polypeptides capable of detecting primary or metastatic human 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



exanpl e, a binding agent nmay be a ribosome with or without a peptide
conponent ; agpokblysid! ecul e or a peptide. In a preferred enbog¢tyesdsostdse

bi ndi ng partner is an antibody, or a fragnment thereof. Such antibodi es nmay
be polyclonal, or nonoclonal. In additiog, the antibodies may be single
chain, chineric, CDR-grafted or hunmani zed. Antibodies may be prepared by

t he nmet hods descri bed herein and by other nethods well known to those of
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to those Inary s i'n the art for using a binding partner to detect
pol ypept i damplesk archude blaods sorglueine 8ad/or lng secrétivhb.ow and Lane, Anti bodies: A
Laboratory Manual, Cald Spring Harbor Laboratory, 1988. In a preferred
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The solid support may be any material known to those of ordinary skill in
the art tdbanRYatated,by detqrmirnggybipdingqosstarigior the fermatipn of thecomplaxg The

othor sut tontge fehi i Be B, Sufhbl Pt fic Rufiofiafon R eisorii gy
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or polyvinylchloride. The support nmay also be a magnetic particle or a
fiber optiin thervoutext efithe presenhdsvention wihes dbk bindingesanstaht fori compléx f@atatinn

No. 5,359, 681. The bi pdi agent y be immopbilized on ,the solid suppor
usi ng a va"rxlc%eﬁ : ut éWFg%egﬁFnBﬁyﬁgo“{“ﬁ@%W ‘&S?t?mﬂed( H@n%rnf“?tgﬁ’/d?fpw are
anply descﬁﬂo%‘*o%s&%?oﬁ%ﬁfg@%@ﬁhé ntific literature. In the context of

t he present invention, mobi | i zati on" refers to both noncoval ent
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in a suitafisndiithéeof. Such antibodies may be polyclonal, or monoclonal. In addition, the
antibodies may be single chain, chimeric, CDR-grafted or humanized. Antibodies may be
prepared by the methods described herein and by other methods well known to those of skill
in the art.
There are a variety of assay formats known to those of ordinary skill in the art
for using a binding partner to detect polypeptide markers in a sample. See, e.g., Harlow and
Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In a
preferred embodiment, the assay involves the use of binding partner immobilized on a solid
support to bind to and remove the polypeptide from the remainder of the sample. The bound
polypeptide may then be detected using a second binding partner that contains a reporter
group. Suitable second binding partners include antibodies that bind to the binding

partner/polypeptide complex. Alternatively, a competitive assay may be utilized, in which a
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temperature, but is typically between about 1 hour and about 1 day. In general, contacting a

well of a plastic microtiter plate (such as polystyrene or polyvinylchloride) with an amount of
binding agent ranging from about 10 ng to about 10 pg, and preferably about 100 ng to about
1 pg, 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 bifur_xctional reag'ent_.tha’; will react with both the
supbort anci a functioﬁal group, such as a hy_droxyl'or amino group_, on the bihding agent. For
exémple, 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).
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C i ni cal
polypeptide. Those of ordinary skill in the art will recognize that the time necessary to

achieve equilibrium may be readily determined by assaying the level of binding that occurs
over a period of time. At room temperature, an incubation time of about 30 minutes is
generally sufficient.

Unbound sample may then be removed by washing the solid support with an
appropriate buffer, such as PBS containing 0.1% Tween QOTM. The second antibody, which
contains a reporter group, may then be added to the solid support. Preferred reporter groups
include enzymes (such as horseradish peroxidase), substrates, cofactors, inhibitors, dyes,
radionuclides, luminescent groups, fluorescent groups and biotin. The conjugation of
antibody to reporter group may be achieved using standard methods known to those of

ordinary skill in the art.



Basic Science for Clinical Medicine, Little Brown and Co., 1985, p. .106-7.
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Basic Science for Clinical Medicine, Little Brown and Co., 1985, p. 106-7. Briefly, in this

embodiment, the cut-off value may be determined from a plot of pairs of true positive rates
(i.e., sensitivity) and false positive rates (100%-specificity) that correspond to each possible
cut-off value for the diagnostic; test result. The cut-off value on the plot that is the closest to
the upper left-hand corner (i.e., the value that encloses the largest area) is the most accurate
cut-off value, and a sample generating a signal that is higher than the cut-off value
determined by this method may be considered positive. Alternatively, the cut-off value may
be shifted to the left along the plot, to minimize the false positive rate, or to the right, to
minimize the false negative rate. In general, a sample generating a signal that is higher than

the cut-off value determined by this method is considered positive for lung cancer.
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and nyel oma ce
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 lung 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.
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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, thymi&ine) selection. Aﬁef a sufﬁéient
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 supernatants of growing

hybridoma colonies. In addition, various techniques may be employed to enhance the yield,
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reacting with the other. For example, a nucleophilic group, such as an amino or sulfhydryl

group, on one may be capable of reacting with a carbonyl-containing group, such as an
anhydride or an acid halide, or with an alkyl group containing a good leaving group (e.g., a
halide) on the other.

Alternatively, it may be desirable to couple a therapeutic agent and an
antibody via a linker group. A linker group can function as a spacer to distance an antibody
from an agent in order to avoid interference with binditig capabilities. A linker group can
also serve to increase the chemical reactivity of a substituent on an agent or an antibody, and
thus increase the coupling efficiency. An increase in chemical reactivity may also facilitate
the use of agents, or functional groups on agents, which otherwise would not be possible.

It will be evident to those skilled in the art that a variety of bifunctional or
polyfunctional reagents, both homo- and hetero-functional (such as those described in the
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conpoundseuplifg nfyaerdfeectdd, for Haimphe, thiougif arhitfo gr8dpd] icEMoRPESOLEY rsaﬁﬂ?uryt ive
r adi ohal ogenat ed smal |l nol ecul es and their synthesis. A radi onucl
chel at e groupsiss axidiresicarboimydsaie residues. Cthepo aredeumeraus referenets deserihing such

contain 31 ni trogen

and sul :"‘EF?Lh%f’toqué' &8s BassmNe, AOTL. 958 toRodsellstehe netal, or metal oxide,
radi onuclide. ForywRaMRhéra gétjzté -agExi§ Hor otef}t' @lge}r ﬁ@e?froﬁl P%Yﬁb?ﬁ? pokidn

di scl oses representative chel ati ng conpouhds an el r synthesis
A vari etof tied 1mmuﬂmmnpigamsllmf thespresent dnvehtion, titmap bt idesietibles toowss a linker group

| munoconj ugat may be used. Typicall admnistration will be

i nt r averydua is; ﬁli’*ﬁgéﬂp&Pr URYHE n igto 3 eelk hé%ﬁ’%?f@ffﬁ@e&ﬁe&fﬁbﬂ%mr .
I t |

w11 valRGERORE beye Hen teferegT RS piRigns fol I RhiaBaR A SO 458t ©

tunor, gien tHee linkd @bupsl ifalhad ﬁl@aﬁgetb?ﬁe@ftftlbﬁ@ﬁﬁ disulfide bond ﬁe .2, U, parasti c
reagents of the present invention may also conprise polynuc eoti de

sequencd¥. érﬁS@cﬂlﬁg ton&pitlerlyoby bfadistionabbva miwltglg’aln ibbad, (og., oHS. oPaient e

ol oy ed\q- 25336 RS Eaidh b hudsBBls ot Hpstafl anfozed g Bt e Fung
t UNOr - S PRt NG, §18D6\ 048! oVigshi &0, %)bée?ﬁrﬁg:bﬁ-@enﬁme%xaté’mﬁicﬁb@sét(e A one

of the oligonucleotide primers is specif or a polynucleotide nolecule -
encodi ngPatent Ny 4675 8p totRadwellf ettahy gnde seidicatalyzed thydrolysihée.pr ds8nPatenf t he

anplifi ete ed usi ng techniques well known in the art,
such as?\g‘el“%j@?r@;@@ﬁ EF'S Simlarl y ol i gonucl eotide probes specific for.
a pol ynucl eoti de rfpln%g,uﬂ, ggl URdrd 4R "onR" S6dd ERLBL

i nvention may be used’in a br| |zaP| on falssay tno %Igt ect tﬁ{e‘ pr ésence eof an
i nventi \embmdlmm,ptnuli@le rtn@ledmleﬂ ofjian adgestaagel @upled to one antibodyAmoleseld. hbr ei n,
the term "ol igonucleotide priner/ probeugﬁeci fic for a oolcgnucl eot i

mol ecul émothe sEnbodimentq saqre| har e g uekh agent iaay rhes cayple agtorebwedb@a%

Peient 1 1o s ¥ e ARy SbRCHE i C ah At aih SRS lhaf gl fhay

priners b%rpiépmedorn@b%et@bﬂway@de&exmprepinbre P by egbnlt fhalyIte doapleatdureetly
di agnosti c methods preferably have at |east about 10-40
to 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 polysacch_arides such as aminodextran
(e.g., U.S. Patent No. .4,699,784, to Shih et al.). A carrier mayl 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



nucl eotides. In a preferred enbodi ment, the oligonucleotide priners

conpri se at mmabout 10 conti guous nucI eoti des of a pol ynwecirasyd/ess9os

nmol ecul e conpri sing sequence selected fromSEQ ID NO 1-109, 111, 113

115- 151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171. Preferably,

ol i gonucl eoti de probes for use in the inventive diagnostic nmethods conprise
at | east about 15 contiguous oligonucl eotides of a pol ynucl eoti de nol ecul e
conpri si ngnitroges URdCsulfii itdrele thsi the Sidgot Rtdved far bRAinkl the Ietall bb-ri&tdl oiide,
154, 157, 158, 160, 162- 164, 167, 168 and 171. Techni ques for both PCR
based assay@lqwghtﬁg/ br Fet zxampls, aH,§ayI§atgmeNo 4,673,562, to Davison etal. discloses

32 wel | known i for Mul lis et al. Ibid; Ehrlich,

| bid). Priféyese tFEY)’?‘g’SL@ginﬁﬁ ?Rfﬁds dﬁéegg%@éﬂ%t ect |ung tunor-specific
sequences in biol ogi R8/0¥ 1Bites bf & &Y or
| ung tunor tissue. A¥ar esb &inﬂgiS&?%w ﬁgq‘ﬁx‘%ﬁ gs %#g&'#@\?gguga

of illustr aiayde wed TgpichNy,\sdniabtration willt becintravenous, intramuscular, subcutaneous or

EXAVPLES , Exanpl e 1 | SOLATI ON AND
CHARACTER! ntthenbedr of phaessetodeiyores. ENGopillnde exident that the precise dose of the

TUMOR PCLYP PTI rat he i sol ati.

of " cDNA o PRTTEREReas e Wil Y P e e ot EE d et b,
CDNA [i brabh%tumoﬁandthdxﬁfblo’ffcle@fhn@é o%@gﬂrences from a Lung Squanous
Cell Carcinoma Library A human [ung squanous cell carcinona
cDNA expression | i br Siagnasts rcmtsrq;f(theapreiqnbmvwiqp maalsq cahpisepolynaclgotide of

two patient tissues ud3| ng a Su Et; asm
sequences encoding One or m re of the Sbove po ypeptldes, 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
least 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



System for cDNA Synthesis and Plasm d C oni ng kit (BRL Life Technol ogies,

Gai t her sbiy@oo/Mehs f Ol | oWi ng the manufacturer’s protocol. Spegifsesadmhsy . |ung
carcinoma tissues were honogeni zed Wi th polytron (Kinematica, Swtzerland)

and total RNA was extracted using Trizgl reagent (BRL Life Technol ogies) as

directed by the manufacturer. The poly Alerr] RNA was then purified using
an oligo dT cellul ose colum as described in Sanbrook et al., Ml ecular

c
7,75 g5 iy ey, SO Y TR R il bl 9

Not | / O imgay dmaaepnsedno defBotihing-tamosspieific idybenms in mlbgealz@chplésg gridhedingvi t h
Bst XI / EcCQRI . adaptors (I nvitrogen, San Diego, CA) and digested with Notl.

Fol | owi rijoed, semen. dung @ssue F‘B’A" tueAIssug. ze fracti onati on col ums (BRL

Li fe Technol ogi es), the cDNA was |igated into the Bst Xl / Not |

33 site of pcDNA3 .1 (Invitrogen) and transforned into El ectroMax E. col
DHIOB cel I's (BRL LTEeefoﬁewmg]oEmmﬁés) are YofReheICk DNXWB?"O@‘ilhﬁﬁation and not by way ofS| N9
t he sane procedure, a normal hurman |l ung c expression library was

pr epar edithitginna pool of four tissue specimens. The cDNA |ibraries were
characterized by determ ning the nunber of independent col onies, the
percentage of clones that carried insert the average insert size and by
sequence anal ysis. The | ung squano arci nona library contained 2.7 x
10[ err] independent colonies, with 0@6&? cl ones having an insert and the
average insert size being 2100 base pairs. The normal |lung cDNA |ibrary
contained 1.4 x 10[err] independent colonies, with 90% of cl ones having
inserts and the average insert sizeIB@FE&’h8OO base pairs. For both

|1 brar | e 0P AHGRCAND AR AT FIVADRPOF BRI ARERTIINCES ENCOBINGIinga ' !

| engt h c sequence and were syn e5|zed M C

| i brary subtraction was performeuﬂmmpuLYPEpHMnMp | ung squanous cel
carcinoma and normal |lung cDNA libraries, as described by Hara et al.

(Bl ood, 84:189-199, 1994) with sonme nodifications. Specifically, a lung
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ol Tows. Normal 11 SRRcrenit 1iEay hEOK o o LR Bhleel] ERRRE "0

Xhol , . f ofulferape di’ﬂcﬁol&?éﬂtid@ﬂfrbx&lﬁ@ﬁh&'&]]‘mhbﬁﬁés .pol ynerase Kl enow
(0]

fragrrent After phen chl orof orm extraction and ethanol precipitation, the
DNA was dissolved in 133 [err]l of H20, heat-denatured and m xed with 133

cy. hs Facorlelih ﬁ@ﬁﬁéwﬁh‘iﬁ?gﬁ?ﬁfﬁmﬁe“ Bus el gerines Lorls O

i
constructed from poly A* RNA from a pool of two patlent 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 etal.,
Molecular Cloning: A Labor-atory'Manual, Cold Spriﬁg Harbor Laborafori_es, 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



repeated. After extraction with butanol five tinmes, the DNA was

et hanol - pr ecivpissatesd and di ssolved in 23 [err]| H20 to form paeasssnsess DNA.
To formthe tracer DNA, 10 [err]g lung squanous cell carcinoma cDNA |ibrary
- was digested with Notl and Spel, phenol ghl oroformextracted and passed

t hrough Chroma spin-400 colums (Cl ontech, Palo Alto, CA). Typically, 5
[err]g of cDNA was recovered after the sizing colum. Follow ng ethanol

preci pi t at {jghef g&m\m qqlﬁ u%\génm @kn\égq?mﬁdmﬂ E Mzﬁgmﬁh cEllegBRLDNA

was mxed wth 15 [err]l driver 2 X hybridizati
buf fer (1.BbifMTdemoldgieshiy ElBﬂTM}ﬁﬁamjh{l HEPES pH 7.5/ 0. 2% sodi um dodecy!

sulfate), overlaid with mneral oil, and heat-denatured conpletely. The
sarrpl e was i nmedi at epymg,ﬂéﬁmmdure a normal human lung cDNA expression library was
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process was repeated three nore"tinmes. Subtr was precipitated,
di ssol ved the average ii[sertrS]@ andliby sdquenchalysés: r The king s@lan{mw\calﬂlmmmotrarlﬂjraryof

2 X hybridizat,i o ffeg, and subjected to br I zatj on at 68 for
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t r ansf or mefhdepéndent edoriesybwithE00% aficldadd Bldviag | ihserth vind e hvepgier inbdroBizé deing
generate a |ung squamous cell carci noma specific subtracted cDNA |ibrary
(herein af 1¥00 base prire dF ardotslibrptiesy sequprocanelysin shovyed that the majority of clanesdhadnd

s 1 ung <Ron} e TR SORGR BN Bt SR ERRI RN 0y 10 Ve Tung

subtraction library bDNQXEIﬁBiy @B&&c@hgi?ds dﬁ Eﬁﬁﬁ&ﬂ&ﬂm{g 1RGP ES Ridg G6EASos ¢
| ung subtraction | were included in the driver DNA _and 24,000 independent

cl ones wer eargisonaend giormal lung cDNA librafies, amétbsymbedt hyeHexakstt o d Blapdc SKASS- 199
i braries S are endent ones, rando
p: ckedI f roﬁé‘ﬁ gﬂbﬁ"%‘{’cfr’é’ai& ‘8“ g& ﬁgal eld “E‘ﬁr%%ﬂ’éﬁ é‘%Lé’iafcl“lfmI‘al ~$ResHC

Represe”ta Wa fefé“céd‘&rf O Ry b gﬁﬂ%
with a Per b\fnl%g% NA I ed B%%‘?systems ([))|ﬁw s?lger’lﬁi\dtljtﬁgérirlgt eé\ggﬁqﬁ‘g er deI
373A and/ odighted wifh/ Ba(nIHiSarﬂr Xholt Yolldwhed byl laefillibpuin sexgtiomonith DINA polytnyerase
I sol ated clones are provided in SEQ ID NO 1-60. These sequences were

conpar ed t &l mma&@%me el wh?nf’lr@lgef?émm ayl ethenobpercipiyonhsRA

gg;ﬁgﬁgg: p ow%ﬁgl 86&18?5%1’%' (%g{f(}cﬁ%tt d?&m%ggéggzm%de‘ﬁe squ’}Pr‘ces ”§P (gEQ
ID NG 1, Ph&oprbge 18iotid X(Vektor Laboraibhied! Butngadtd, GZ). 3As3recodfiefidad 4y- 4R,

51. 52, 54,
manufacturer, the resulting mixture was irradiated with a 270 W sunlamp on ice for 20

minutes. Additional Photoprobe biotin (67 ul) 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,0O to form the driver DNA.

To form the tracer DNA, 10 ug lung squamous cell carcinoma cDNA library
was digested with Notl and Spel, phenol chlorofbrm 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



and 57-59 were found to show sonme honol ogy to previously identified,
expressed @Rysd67A tags (ESTs). The sequences of SEQ I D NEIPnggﬁﬁE%% and
33 were found to show sone honol ogy to previously identified non-"hunan gene
sequences and the sequences of SEQID Ny 4, 5 14, 50, 53, 56 and 60 were
found to show sonme honol ogy to gene sequences previously identified in
humans. The subtraction procedure descri bed above was

repeat edigds b3 afRPBYR dndiHcubdtia B S0 ﬁswse(Wﬁ?%g&yﬁé%b; ! ﬁ%ﬁiotnhe

tracer DNA, and the above normal lung tissu

library fuixtorenovasethen i subjected dtoheastteptavitis tifeathent folloWed BP Phemdl/chloroform
35 one sar‘r}gl e of each tissue as described above), plus twenty other cDNA

cl ones t e e Thiscproesss Was repegied, three mote fimess USnbtracted INA| wasrptedipitated, t he

cont a1 nodtytol EAR! A5 LBk £ yTORBEDNGE end 450 P02 £ ebrbusitin s

inserts amisﬁﬁjectéd/%%?%}gﬁm%nsdtz& beife0 2 LUGRARs pawst Rt atiBﬁfC%mﬁi tAggal

clones were isol ated Q ID NO 61-70). Conparison of these .sequences
wi t h t hotemaval ofbiogjsyleteddeublesstanded Dby sabivacted cBNaawves lipated irgo iNotI/apdl

of 'SEQ | B ef ST Rngol et b S Suniaire 13 oM Cd FoimBIoDR (B0
[ | tpd Tp : QY LS A
Pound 1 o ioeR £ ot DHI0H, oM O R o of bt g My, 28

| sol at i ocarcinomBlspecificsubtaeted cDMA liblatyn(hersiie afssraefetiod fBad Him@dibtraction I7).
A human | ung adenocarci noma cDNA expression |library was constructed as

descri bed above. TReSPBRE duge sqnamgusetellzcarcinome | speeifici sbtspesedi sPNA diboaryes,
ith 100% | ' [ I ' ' i ng 1500
CUEET s e Ty AT o NSO

nor mal | lib@ryl)&xoept Midt eight SreqaditilynessveradDiihe e RBAERAL RibtrdcdibaTivise SRBIlbed

above as_ the driver DNA Twenty-six hundred independent clones were
r ecover eth the driver DNA, and 24,60Q indepentept cdangs sveteereconsersdsi s f rom 100
I ndependent cl ones

sequences for fi ftzéer?\ﬁgﬁlgﬁ en?%ﬁét%g%ﬁﬂﬁh'ﬁ?%’%éﬁﬂgﬁg@tnﬁﬁﬁ g’gg p(E:ﬁPDBNKAﬂdofé‘Efni n
SEQ I D Né20 %eﬁ&:deﬂ%l&%s{ f880ly SibRIICHSH IS RARACHA Tihd obif il EarEiRBaL 2Nk
as descri bed above reveal ed no “significant honol ogies to the sequence
provi dedspesif@E(braries. 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 fhe 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



ID NO. 84. The sequences of SEQ ID NGO 71, 73, 74, 77, 78 and 80-82 were
found to showOS@m-,horml ogy to previously isolat ed ESTs and ptinaisseasuesnces
of SEQID NO 72, 75, 76, 79, 83 and 85 were found to show sone honol ogy to
previ ously |dent|f|ed human genes.

Exanpl e 2 DETERM NATI ON OF TI SSUE SPECI | CI TY OF LUNG TUMOR POLYPEPTI DES
36 Usi ng gene specific primers, nRNA expression |evels for
SEVen I epr gaeRhAsIE \6F dably as&waardeeeméa%twéje? ugei%ﬁtzb(ﬁﬂer' JDIE)&@JIHAe“s that\GER
examned in a variety of normal and tunor ssues Gsing RI-

Briefly, tfieqienftiliecoreredin hary subtrbotions & anddl, @ yheodrives DNA (hmg shhﬂnxutxomm;ues
using Trizgl reagent as described above. First strand synthesis was carried

out using 2h¢ @prny lter apd fearkefANA; b HfaSUB‘éf}“Sé?q bt/61% 19°cipdengadent golonigspwithe
i1 e DFALE O8hahavtle HechPBhd td BlaBi® il sine Bing 7660 38 PR Ten

anplified gen Specl
sem - quant pddtibnée cldaks wereQsolitb® (SEQ BN O: [fﬂr-T Mﬁﬁ&n&ﬁﬁoﬂﬁ@ﬂ DN A Redudhedsnal

control for each of the tissues exam ned. 1 [)err of 1:30 dilution of cDNA
was enpl oywihtthossniatthe gcnmbankn@adesctabegeabamplrcwawt i sigoificantehdmniogienty the
tenpl ate and was sen t|v e the diff h I al
Copy nunberueaEs Rdraat SECHRY 052 ang ks by bettances of SEOIBINGESL 6368 b
det er mi nedgf Py GRAFE fERAEDH o%rs%ﬁéq{dnmm tof SRGLAR i{di AL BREY ahi FiSequbRie
contam nation was mninzed by DNase tr and by assuring a nedative
PCR r esul t psividedds SEQ I NEx 76 Maatﬁ@hrﬂlmléhdvh admsemplogp & £ frewioubly ddersifigd nay
reverse transcri ptase. MRNA Expression | evels were exam ned
in five di Bf¥ ent types of tunor tissue (lung squanobus cell carcinoma from
3 patients, |ung adenocarcinoma, colon tunor from 2 patients, breast tunor
and prostate tunor), and thirteen different normal tissues (lung from4
donors, prBst at &olafioAiof cDNAIS®Mendes #6fn a D AdendkRtifbmb Libtas! €, skin, small
i ntestine, stomach, nmyocardium retina and testes). Using a 10-fold anmount
of 'cDNA, the anti genALISIm&hlg@ ad@rCarcipoNG; cm)TAvvaspreSmmmdibtaoy twas srpstuwtedisat

Lo undet cchstsnbed SPe 1R by Srviied §23CR iRammdcatfciémes, Wl Toosd O gfpes "
anti gen LSfzvigs Gf ﬁs%ﬁ%nh%é\‘%er&é@ nSRE3¢ Deinf 1360 %9 fsCLgang%ﬁSu@c‘ﬁ@n%aSt

t unor, however expression was al so detected in nor Ant | gens
LST- S1- 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



169 (SEQ ID NO 6) and LST-S1-133 (SEQ ID NO 5) appear to be.very abundant
in lung tiegesréhoth normal and tunor), with the expressi opcplsédiassa t Wo
genes being decreased in nost of the normal tissues tested. Both LST-S1-169
and LST-S1-133 were al so expressed in bggast and colon tunors. Antigens
LST-S1-6 (SEQ ID NO 7) and LST-S2-12-5F (SEQ ID NO 47) did not show tunor
or tissue specific expression, with the expression of LST-S 1-28 being rare .
and only detect abl gJgj nk HSH hiR& | B 63)
showed | ung and br eagitg %%umg?\écg%cz%@?rg’ expr%%rgﬁgﬁggﬂ%%e@i%%% d(?&rﬁv)e

bei ng deluagttymhor polypeptides described in Example 1 were examined in a variety of normda /and

nor mal tﬁ%es.Men Ihjﬁf’?ﬁ was performed for 30 cycles. Lower |evel

expr essi BIPRSSUS SRR FRsone normal tissues when the cycle nunber was

i ncreased to 35. At - I i f ound, L o he.
expressed in 3 out %ﬂg’nﬁoﬁﬁﬁﬁrﬁaﬂs&@% l#r:8 gg‘gtva?g%?o&;ﬁg’ﬁ’&gﬁﬂ%&%qrgﬁs’fﬁmr

sanpl es. usihg Teizpl wagendas describédabiove] Fhdesrand Syhtbvds wa bRAEES Sul kg RlpSf and
was only detected in 1 out of 4 normal lung tissues and in normal tissues

from ki didsl RN avith Superdasint foreveme trarssriptase(BRIa Lifg dieshnobizis) an42 K&t dbeNO
62) and - 64 S e.and did nat show any tissue or

t unor spie@;ln-f %%@%ﬁasa% s%‘ %ﬁ%ﬂ%ﬁ% rﬁt’(ﬂ%r ﬁ’bgme'sgﬁ%f FELCTE-h ¢ ORFASPRSTIne
resul ts ednidqian@iRfive Adtufel of thb GRT-PERA B-detitQvas/ied 4 AH SateRfAl boRtol itbSeach of
expression is high in lung, colon, stomach and small intestine tissues,

i ncl udi ntheltisseesgraminsdon pl wofol:30) dilutionafcDINA was pmphyedto evablel thelingar range
undet ectabl e.in. other tissues. .. Atotal of 2002 cDNA fragnents
i sol at edmﬂﬁﬁ%’ﬁnfgﬁﬁéﬁfq%ﬁgm@e pnd wagysepsitive G%E&‘itﬁéﬁle&b@@é}ffm“@sﬁb ny
PCR ampl i iRl @gﬂg r ' I | S ; | _|ung,
and vari g{ljﬂéﬁgcto%gr nor #rsxrél an ttﬁﬁd?&m@ta iltfgé%fetggﬁe%ghgglt’%??ﬁve%% S‘s".“ﬁg‘q m%cer:ac‘): rray
t echnol orprefsBytransariptidiateactidnt dronCAch Besuef | DNA enteiaizal whi e#thinfided by

products re dottedﬁ&gbo slides in an array format, with each product
occupyi niNasg fregiment Y @ssurmg ianegative P CRsyt when asing fisstesirand N A dhat

tissue Sévﬁpb%gmd%ﬂfoﬁ? £ gffggﬁéﬁ-gnstcﬁ?ﬁﬁgri bed, and fl uorescent-| abel ed

cDNA probes re generat he m croafrays were probed with the |abel ed

CDNA probes, the shiRieA Bxpesssiof] 1oglt widrb exanmed REfive difefent Hyphesf RS HsRd-
This intensity correlates with the hybridization intensity. Seventeen

non- r edu g squapons Cel rrarcinomaadiemo d eatientprlbag iadenocarcinomy, soloartomsr fiono2s,

i vor o PRTeblso Breal} (1ol Bng bORBHGipiod R Aoty gl hortal Biuies (g ipm 4
st omach, déMcit,prostil] brair) keddely "BverPbRi#fleikefttdl rdicley 38ki¥, ShaD @teé?ﬁ%,?_ﬁgﬁ%ﬁ]er

undetectable, or 10-fold |less conpared to |ung squanous tunors.
det er mi neyopardiuim | re@Ndndstegige) clsing 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 andl tumor), with the expression of tilese 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



for the clone L513S are provided in SEQ ID NO 87 and 88; those for L514S
are provi dedwiopofs! D NO 89 and 90; those for L516S i n SEQprcHusS@/0s948 and
92; that for L517S in SEQ ID NO 93; that for L519S in SEQ ID NO 94; those
for L520S in SEQ ID NO 95 and 96; thosesfor L521 S in SEQ ID NO 97 and
98; that for L522S in SEQ ID NO 99; that for L523S in SEQ I D NO 100; that
for L524S in SEQ ID NO 101; that for L525S in SEQ ID NO 102; that for

:-ﬁZGS N SiemaPtddids Wheh tHe"PERWis perfofmell ?oﬁ?@c&&e@%g%%%g%?%p&!@iox&%@s

that for LdR&%ed m Sh® ndimblissi@Gwhemitie chcle anfnber wasSihGreased35Q5! DAdEgen IBT-and
108. Additional lé? the full-I egét h. cDNA sequences for L503S and L514S

(variants 33-4AdSER I NO: /6 wagdgund,todes expresses im 3 put pE4 Iyng tumors, one breast

respective ] [N ' L DQ:.aCi '
br ovi ded | fgedd o BIchaee 8RR Fo BB i B B 10HE ek
L53 1S appgidoss, lad Waseonly@etb@bdT 1 Suf 6ff S hokiell Qi tsest 44l in|RgAINISRYrom
sequence for L531S is provided in SEQID NO 109, with the correspon

din
predi ct ed kidhey oxary @nd eefinen Eapisssionofnntigensd b T-53-3KBEQIDNED: andkséfeswg
det er mi ned - cDNA sequence for L531 S is provided in.SEQ ID NO
101 v o (S R e e ARSI OL shehpsio s of Sl areeEi: P iOr e |
SEQ | D NO Sef RER A0 $ AlTdeial t )f 765EQ
| D NG 1091,\I excngpt&t hat ?ét?qrgeogtral ns r%ﬂ%t%‘@gpa@%gﬂe?ﬁ"lgﬁf%s%l(gg%ltﬁ‘ﬁlgdf’is@
al so has tyupgadtéd thattitsvedpyessiph iis ikl or hang, thlenf stomiacly and aniallcibdétines tiksuss, ed
as SEQ ID NO 153, with the corresponding am ng aci d _sequence as. SEQ I D NO
155. The sEehWing/ngand colonptumors, svhersas ifs|expresyieh waplpWi s yndeisetebly in pthes
SEQ I D NQtigsggfs with its corresponding am no acid sequence as SEQ I D NO
156. ’ Full length cloning for L524S (SEQ I D NO 101) vyiel ded

two variants (SEQ | DANGtal 5683000 dDAA Fraptnbiits lishRat€D il RfORBrAGioRs ¢ dIICARIII,
am no acid sequences (SEQ ID NO 165 and 166), respectively. Both variants

have been désoxbed abayecudte pelory RERoamphitedramd theiremRINAI expressior levels in lung
Conmpari son_of the sequences of. L514S and 31 SEQ.I D NO._ 87 and 88, 89
o 90, antiso RO ek 401 VAriops oher PSRl A AR geTiEpnere deuany usig
above, rev h ol i h e 0 ; ces
of o1z, TRIEE o Rey, (Rften] I AREE A ERINT (RPRCR ERDIAch pRANEA
and 92, 93wefdotiad oatadslides inldh/areaydoriid, with spehcprothadt wcupying & unique koatiinaw

sone honol gy to previously identified ESTs. The sequences of L521i§’ Lagézs,
L523S, L52&13,%@5-25@6%3“&@@@9%@2Sﬁuaﬁanwzgée?% Feyeretrapseribad; ang

99, 99, 1Oﬁuor%90%nt-ljaggled JcBﬁA ipo%es %ge %Qx?eratécf S%@rﬁfé%&yé"@e?e 51%%9&1 Wifh 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 L514S are provided in
SEQ ID NO: 89 and 90; those for L516S 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 15218 in SEQ ID NO: 97 and 98; that for L5228 in SEQ ID NO: 99; that for L523S
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



represent known genes. The determ ned full-length cDNA sequences for L520S
i's provi dgggbdle7e | D NO 113, with the correspondi ng predipghassodping acid
sequence being provided in SEQ ID NO 114. Subsequent m croarray anal ysis
has shown L520S to be overexpressed injpreast tunors in addition to |ung
squanous tunors. 39
Further anal ysis has denonstrated L529S (SEQ ID NO 106 and 115), L525S
(SEQ I D angk. 9551 . 36501? INO-
conpone nstﬁsé 5131]% Sg?ob%ﬁﬁe%ﬁ %llg‘gl)f?‘;ﬂ?q ua rmst?s(§ (?g %’d)ghégga?% gé%f gétsﬁll‘% S. 5%@1?31\10'
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squanous tupor 9688T, ,andErrSﬁer telé gver-expressed i.n two others. However,
| ower | &pd|2)e8tp PESAeHingtEQ JRQ; £35d 5P and 128, waneshively, with the,eprrasponding,

colon, I} : r-ex \ n i | % <S east
uror s 1nedlfed 3636 R danckidl LR BAEES BT SBO ) MBI S5 3, (365 e B8

over - eX fofiorphising, thenGoriel331S. appba® To havePivak fipink. 1A fitst detefafed Tolléngth
protein found in plaque-bearing adhering junctions of the skin. Expression
Pevel s faRINASa@RARR LSS 1 igpoyided avSEQADINO: 1% avith fhe sorrespanding peediciednous
tunors tested,..and in normal skin, 7, en identifjed.a ratin 6
| sof or marE acidHauinta Beiechp Foed i SEQANE T Py SRl delshminRd il
OVer - eX ANA seduenbe &FUATPY$s ﬂg%}&)&/& iPSEQIIP/NOX P ESHitiPihe ¢ tgghézké&cted

breast and col on tissues. Notab keratin and Keratin-rel nes have
been extamiao wellseqgmnoebeing pravidgian SBQ H) Narrldar She sequencgofSBQAD NOcl LHi ng

CYFRA2. 1 (Pastqr, A, a ur. Respir. J,, 10;603-609, 1997). L513S (SEQ
ID NO g¥i caﬁéy t@am&%h%i‘g?@w&ve&ee&&b@bg SPHAINS 3 /bR msertionnpPimiiaslyy e

t est ed, engo ' i hSted '

Vil gar | CIASTIEHRE R RidhaRlY Yol v I G55 e Eofth BRSIDH BED D o
| D NO  NOang3 9%ith ahe chirgdpolidiy Rbiae acidi s2qheng as§ GRQTADSNOM TS5 S , THNskcbA® 0S
is up-regul ated in _normal salivarydlﬁ\lyand and L521 S is over-expressed in

nor mal svariant Bymh obdl WA full-langth midDNAfis geferied gpods BEQ TR INQr d64i mathaitsl
represent nmar k%rs for fgll differ%i ted. anous cells. L521 S has been
descri bef™ysPA Eﬁe%ﬁ“f‘?@ Wﬁ%ﬂ‘éqnc??jsr r@@@u us tunmor (Hu, R, et al, Lung.
Cancer, 20:25- 30,FdiPR8jth dioding f&xlé‘IEQ4BD(§%b 1H630: @@I)(r?ggaed ﬁﬁls b&idnt2(SEQ

L516S is an al dose reductase honol ogue and both are erately expressed in
| ung squENDIE: 163 mod J 64hwithrthe gomesponding predidtedadrnino dckll SQueRESEQND NO1 and

92) i - d in.net tic.t but t ' I .
adenocar B BRE SOHRAT A PO mCAs3 o6 PR B hiF Pt v Bowes
_potenti aljOspags ¢ marker. L522S (SEQ ID NO 99) is noderately

over-expressed in lung squanous tunors wi th m ni num expression in nornal
ti ssues. L522S hasCbmparisnoofith¢ seqnehcen pfi314S ahdIS531Y (SEQABONO: 87 and 88,

deny dr 0P o0, s 1097 Tespeatively With those in the gene banko 85 deseribed Hbove, elealed
no significant homologies to known sequences. The sequences of L513S, L516S, L5178,
L5198, L5208 and L530S (SEQ ID NO: 87 and 88, 91 and 92, 93, 94, 95 and 96, 107 and
108, respectively) were found to show some homology to previously identified ESTs. The
sequences of L5218, L5228, L5238, L5248, L5258, L5268, L5278, L528S and L5298 (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 L520S 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 L5208 to be overexpressed

in breast tumors in addition to lung squamous tumors.



cell specjfic antigen. L523S (SEQ ID NO 100) is noderately over-expressed

in |ung WO 99/47674 40  BCEOSPOOSTI8 UNDI
human pancreatic cancer cell |ines and pancreatic cancer tissues,
suggesting this gene may be a shared antjggen between pancreatic and | ung
squanous cel |l cancer. L524S (SEQ ID NO 101) is

over-expressed in the mpjority of squanbus tunors tested and is honol gous
W th parathyroi d hopypng-dnalysfseds ﬂ;&ﬁbﬁ%@teﬁﬁ?ﬂggl)(%wwd: 3068sd 1i<5h)9mzss)
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cell tunmor tissues tested and has been shown to share honology with a gene

(ATM in vhe skina Expressiondeveduford 5268 mBNAelsdnghly cievated in ahige wet bt falirdongler
I n humans causi ng a predi sposition .C e anong. ot her synptons, ATM
encodes a sa}l%wsaumﬁ%ﬁte%’(s» W‘i{rb@rﬁl@gﬁﬂ%gﬂ&'&jhﬁ gqun WE?&W@@F&S@{EFO ough
di rect bingi - | : ' %
of |ung cggécé(;g S?SIKB a%%%??gﬁ%%k%rﬁ&p%aﬂﬁﬁu ggié c%r\{é@é@gﬁgﬁ?nfg&gagfégu a é%mtl at

over - expr d6@ieRprefiior\hMdrmabskis Hitdst aid edopeaasd. i Notabgl kératibad kephtih-related
function, but 1t is unknown whether over-expression is the cause of result

of "1 ung scgaebavecksen edensiviebdocumeaied ahppteytial anpkerssfoodung caseE Sclydmg i s

al o det ecioth8 13pHSLE 4 5, B K05h NP RSB0, 396 LB e R Y &

role in ne

| SOLATI ON ANCEEHARRS ThbHefAd | Jk-Etprédslie ih B BiniGERIdubEResY, and encodes a
PCR- BASED SUBTRACTI ON

protein that was first isolated as a pemphigus vulgaris antigen.
L520S (SEQ ID NO: 95 and 96) and L521S (SEQ ID NO: 97 and 98) are

highly expressed in lung squamous tumors, and L520S is up-regulated in normal salivary

gland and 15218 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
described as a specific marker for lung squamous tumor (Hu, R., et al, ZLung 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. 15228 (SEQ ID NO: 99) is moderately over-expressed in lung squamous
tumors with minimum expression in normal tissues. L522S has been shown to belong to a
class IV alcohol dehydrogenase, ADH7, and its expression profile suggests it is a squamous

cell specific antigen. 1523S (SEQ ID NO: 100) is moderately over-expressed in lung



Ei ght hundred and fifty seven clones froma cDNA subtraction l.ibrary,

cont ai ni ngpiddd76Fs0m a pool of two human | ung squanous tunopgTRighd/isaed ed
agai nst ei ght 41 nor mal
human tissue cDNAs including |ung, PBMGq brain, heart, kidney, liver,
pancreas, and skin, (Contech, Palo Alto, CA) were derived and submtted to
a first round of PCR anplification. This library was subjected to a second
round of sf&%o%mrh& ﬁﬁahhﬂﬁaﬁc?édu@‘é’aﬁ&r Eél?hﬂé%%ﬁ%ﬁh ftic GmB&A1sR6R! sug gbﬁl
resul ting cDNA fragfrents were subcloned into t vector P7- AdV V cto

( d ont ecthis galeanay boa slafgd antigen betmetm panedeatintand Ding[sgqnarhous. cetlaancef.G bco,
BRL). DNA was isolated fromi ndependent cl ones and sequenced using a Perkin

El mer/ i ed Bi ted S Model 373A.
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17, 19, 22, 24, 29, 47, 49, 56-59 . The determ ned cDNA sequences for these
cl ones ateukemis ipregate ranéé@e@sb cpger.] okt is pisp. heligved ghat 1%E4r1’11@2m01t4qom111431n50

30, 41, #SoiF i el Barobion 3¢ find v el ol 488, depodfingri, |

143, 145(Ddddson! tszpe@talvaathwenqsfwdolt Q98 VLmSBﬁ NS 1059 #hi a to
previ ousl(y i dentified DNA sequences. Contlg dg)o ( SEQ StEQ%IO 149) \%as olé’nd

to represeeatexpssel dmewos hog $GE@OUD MA0rY4yithd mtvﬂewedexpmssﬁn ﬁatt\mtother
Application No. 09/123 912, filed July 27, 1998. the best ..of the

i nvent or STUAEMRWAGE; St Bk peqarRSInY P s, SredvdiBt Skip. YRt o
be diffe f g;guﬁ
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| ung ti ssaedanocpredpecifie gehe @rieAVCwikizhiiy sepprigl amde phefarentialiyt expredsed liry boyir
nodes, skeletal nuscle, soft palate, small intestine, large intestine,

br onchi ametaaligcatentiah felanomg cal dipes. o Lhis wag&f?ts thatled 238 aNbe ashead aglgsshal
gl and, p?ﬁ‘gioﬁ%%érg:%ag‘éhan |dqudlfiGls’ 861 fhRMMHTRN) 588" Eﬁtlﬁ e e‘iof)v
escri ogy,

RT- PCR as ove pression [eve s us ng mcr ay ftechn
as descr iohedxpessed  in Wl Bing>sguanmas dell wanwr 313502k testdd &EE had besalshotwiplo shateess
ot herwi se i ndi cat ed. Contig 3 (SEQ ID NGO 116) was found to

be hi ghl yoswbmswéb 5 gengl (AThin avhichha enutatipnpanses atexia telansiestasiagp genetic
(17/17), d?sr(])(ljdeef"x aGnqs c{'usfnlée rﬁéﬁgﬂotsﬁlogg{olanc&r JJH&% other symptoms. ATM

encodes a protein that activates pS3 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 cDNA subtraction library,

containing cDNA from a pool of two human lung squamous tumors subtracted against eight



squanous tunors, (high expression in 7/12, noderate in 2/12, and low in
2/12), whil eygbwmeng negative expression for 2/4 normal | ungedirsssemsroand

| ow expression in the renaining

42 two sanmples. Contig 3 showed noderafe expression in skin and soft

pal ate, and | owered expression levels in resting PBMC, |arge intestine,
salivary gland, tonsil, pancreas, esophagus, and colon. Contig 11 (SEQ ID
NO 124) t | I a n

uror o PR R RsRATIRS BLREg ln ERNICH B0 e e AT PonGess and
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skin, esopha®MNA seqaerices of thait addrenawittishoselih @6 dehebask pisidgsthe rEMIBLS ahd
palate. Contig 16 (SEQ ID NO 127) was found to be noderately expressed in
sone head Ganddank drtabessanasudeserihed abawe rrsveabdim sigpificantomelegiesioalib 08 thesgror ;
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expressed in a head an k squarmus cell tunors tested (17/17): highly
expr essed 131-1538,11742,ddd, Midbilanad ySExpspesthertly.iContigd 1.73-5E%410e83,i ldn 1524134, i n
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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, bronchie;l, bladder, 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 tyi)e 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



the two other sanples having only | ow expression. Contig 19 did show | ow

expressi onyS¥dlsg74 N esophagus, resting PBMC, salivary gl angcrRisasiesgos sof t-
pal ate, and pancreas. 43

Contig 22, (SEQ ID NO 131) was shown tp be expressed in nost head and neck
squanous cell tunors tested (13/17) with high expression in four of these
sanpl es, noderate expression in 6/17, and | ow expression in 3/17. :
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| ow expression in skin, sal i.varyS&IQaﬁil and soft palate. Simlarly, Contjg

24 (SEQ espphesusi 3ng coles. Comtig kid PHXsLd) was fawrd tonkserpspsgech Bl head

squanous cell funors te 7 ' .hi; I on, i, t e se
ol e, PRSP S pof P71 ekl BEBHERE B4/, g ioRbrabll”
Expressi @Rple§iel fr i3M7. UNAdaRieasY SeipiéRion Welend M¥4lsnbes hembRdeticwed thigthi gh
for 3/12 tissues tested, with negative expression for three normal |ung

sanpl es ampireksion éx 3/ Bk shdmaderase dn s 4M2L Cantig)l wesrneggtive fati H4stamal dng

T58) Cvns samplescwith thetmanind sdnpieheRire anl Ik Pxdbtion Couth 1 bort bt e
16/ 17): ' ' ' , '

( ): b r&éﬂ&frf%ﬁggaﬁx??ééﬁrﬁ, s\;\lg;}ﬁ[ai‘é %elﬁd‘éf‘,%ﬁs‘il% &fin Qs&ﬂ:lilé]éu% aid {digd oW

expressi on 1 n one sa noder at el’y expresse 3112 | ung
squanous ihtestires, Coditig @3 {SEQOID&NCXt 125 rasr fokhd to benexiprdssetins alinhesad andCaetk g
29 showed | ow to noderate exE)ressi on in large intestine, skin, salivary

gl and, paAuamens, celldwaprs tested (17/ B dhighlyrexpressaddn 1201Y; pad mpderately expregsed ¥y2)

d.in. head . | | . . -
hoder at e ior CRBORS b ERpre A 1 871e e BB ot PR i Sffslonlul2
sSquanDus FndiRddRratd bxphedsion il Thrée Saniples SAALLY4ls offorARAINRING samflesBRGIed Rigitive

expressed in two others ﬁn:13). Contig 47 was negative for 2/4 normal |ung
sanpl es, exptessioh forrZrand law) ta woderatepgxpressian imtherreneining:tve gammles. dronti kb

Contig 47,.showed noder at.e expressjon in.la Lntestine n ncr and
| ow expr edééisgﬂwﬁﬂwsgﬁ leodgrgfq 5“ VIQI &nfﬁsu%?%?\gg 3@&3%5 tﬁlaﬁﬁ ra&%‘z%%‘?as’ .
resting REMG sRRdedophsdus; and large intestine, as Welltds higtBexprésSionlin N6kt . @Bﬁtl%] :
expressed in all head and neck squanous cell tunors tested (17/17): ng y
expressed@ (SEQUD AN d2Yewas dbynde s be smederataly7 expressed tin sopw bsasr ardingek i n

t | . Ex i | i | t £ highto. .
moder at & SRARAFCEILBHRORAST | 254 0he e AU Hindre Bl sEoiDe N9 HaPiatioB/a
four nor Ad:'ﬁ’xgl ﬁn@ggh%@es tfed e@&h{g 16 RNV 18w RUEHRNity B GBS R EPENIRY, BE ON.

Contig 48 showe rate expression in soft palate, large i1ntesting,
pancr eas, intestind) skiddelivagrgladd) and xqft palateoContig 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. Contig 19 (SEQ
ID NO: 129) was found to be expreséed 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.



esophagus, salivary gland, resting PBMC, and heart. Contig 49 (SEQ ID NO
144) was WO 99/47674 44pcrespisssed at
|l ow to noderate levels in 6/17 head and neck squanous cell tunors tested.
Expression levels in lung squanous tunorg were noderate in three sanples
(n=13). Contig 49 was negative for 2/4 normal |ung sanples, the renaining
sanpl es showi ng | ow expressi on. Mderate expression |evels in skin,
salivary gland, |ar q&m@tﬁstsm,mmocwﬁswa&oéh%%% b%r&pfﬁﬁdl mnS’sWéamﬁ&
shown, as well as | ow expression in soft palate, |ynph nodes, and tonsil.
Conti g 56 neSEQquamANG: cell41&)nommstedKﬂé/sl%)adnﬂlrhgwapmssmdm fiue dfeﬂmiessamplé;/ 17

Showi ng | SRR aBREIRen fi'e'v@/li”%%f 163 cepeion i 171 o ENPRRNDH deve oh g,
| o X1 o35l ARl SRS, WELCR IRk 58 bE kil AURIACHASIAE tégeap 0 il TBlag 0! ©

(n=2). Cont gative nor ma g Sanple

noder at e e%pregsicn Gn t{vevxﬁirﬁlal hn@néa&hﬂle%rﬁﬂ oM egiresdfon BNEvd @meﬁ&&hpﬁsl(ﬁﬁdf) n
salivary gl and, soft pal ate, pancreas, bl adder, and resting PBMC. Contig

58, al so Kemig 23did 360w low sEmesspmi@skns e3livaaisgl euqomlssp@cpaéate ndigitaslye Contig| s
in 11/17 k uano el | turmrs ested I oW expr essi on |
one add t 1P IRIRE! 133 SER Py be ErgeSed B et BoLpR ubiaRet el
noder at e |

i e ey g s%gﬁégn%?gﬂtgem% P DR At

Moder at e e&({pT,@a8llon ekmsslimx mm/B’kl Bxpréssiogdeveld islung) squaniods tunsdrs ngrdfiobd wer e
denonstrated, as well ~as_| qw expression in salivary gland, soft palate,

pancr eas, ergodaratade rhlghcf?ﬁ@/ ¥ B%?“%SSE@""ILD’VNOWE_@Y? W%f% dhteq nppmaldnas
head, nec lés?mgfég alu‘.l' @s@fb‘ﬁn é}f g?ale bﬂQ—‘W) ; ﬁ%ﬁgt%gt fzf(gxd SRow W Shpreiln' i sRE, Vas

al so dete n sa

Addi t i onalgalivary Uddd-sioﬁn@:hecDNGn 20 IDONOCANS) das expredsed & hediyt 81l as
L763P, is prow in SEQ I D NO 15%ge V\ﬁ]%@t he corre’spond)lz%g redi cteyzj

am'no aci dxegéqnérn@@k mangmprcelhtu@dm tnst@EQG/U)r\@ghms@tprﬁsgbm #Hd, moderatedngt h
DNA t Co t 17, f d.,t L7

s pr ovi daresredity! A7 et SRige o fione SimElen At it PaaEtt BieRba R | o
sequence @wgmgréa\&aﬂs@s tuﬂao%EQJﬂIQ Bg He%%ﬂvé:fbfrtﬂ@hoﬁ{ﬂ'hﬁ% snifles 76825

determined 1t to be a type | nbrane protein and two additional variants
have been shogue hoe do médenaﬁen&xpieselﬁii@ idDgd\intestife, sking salivary gland,sppooctas) gomsil, no
aci d sequence i .S an alternatlvelysﬁgjcedfor of SQID

NO 160 refsea#tamﬁgs% %além e@mﬂf‘a (SH52 IR NPe d¢2)dwas expzesird 10 mestead angd p
short Segﬁﬂ&n&ﬁs Ldi %3§ ?eé%gcetrllg/g% Ghéhtera¥@ekABsion £FA 7, BndPow i Eredf8n Hﬁ‘e

correspondi*ng am no acl
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, biadder, 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



45 in SEQID NO 170) has a two nucl eotide deletion at the 3' coding
region in qeapéron to SEQ ID NO 160, resulting in a secrpgprssqpsmagof the
expressed protein. The full-length cDNA sequence for contig
56 (SEQ ID NO 148), referred to as L77gP, is provided in SEQ 1D NO 171,
with the predicted amno acid sequence In SEQ ID NO 172. Subsequent

Nort hern bl ot analysis of L773P denonstrates this transcript is

di ffereng, v Shesfd 14 r

appr oxi oA B R € BAGEML LIS B 17 o R ek VuEOEC b nlors foisd 3
i n pri meEypressich kenels me hingt squamots 8moes were moderate in threSshaples @131 Topdpr ay
anal ysi sé]as shown %:opgt ig 58, also referred to as L769S (SEQ ID NGO 150),
to be ovi? Beppegative for/4 permal lungsamples,ths demaining sawples showing Jons gXpression. s .
Exanpl e . . : . | . YPEPT| DES

Pol ypept lﬁ'dé)éigra AR S hISEs; 108 dnsagvﬁgwglﬁﬁééﬁ'ﬁgﬁ&soﬁﬁ’é&?“&ﬁ%ﬂ?m and

Di vi si onred§APBRIC invdee shoMin) 85 WweR fas WS BLprEdidn iak8ftipaldtd, 1y¥hpi nb#28hnd tonsil.

(O Benzotriazole- N,N,N ,N -tetranet hyl uroni um hexaf | uor ophosphat e)

act i vat i ©antig\SG(SEQJD-NDy 1489 cyvasrespresseqd ihdowte motemdtet lovelhin 37 head andmecks of

t he peptide to pr,ovide t hod, of conjugation, binding.to an ijmobjlized
sur f ace, SBAmoRp BFIF Himars Tesird, B lyoe SERATIRSJEmGFS, FRRVBE 0V demaderis (eels
solid su otfethﬁ?e{i | ] ) L e
trifluor ggg{er%? cIm gci d: et e%n%%?ﬂt?ﬁ OW? ﬁ?’ogﬁ?s‘%ﬁ(ﬁgs\%&l 21? "%ﬁﬁ%ﬁg‘%ﬁ?@ g{ gmg) .
Af ter cl sdenocaycihomaZuhgtumor sdmplpaptRyieConty Ivewas eepativeafoe /4 moatildiung

nmet hyl -t - butyl -ether. The pe{‘)et i de pellets may then be dissolved in water
cont ai ni $AsRICs; and sheweg maderate; expessign devely inondy llaye ntestinecandr lowrexpeession

i ficag] A ' % 609 i tril
(cont ai nir et gofY RURE, Bialnt tdser, ftRGMERRME  COMEESR 368 08 an o
the pept LUesp, (SBQ DI NQ:| VS0phivhs Eairessd it thbderiter Rvéls a6t 11918 hehd@ndemick des .

may be characterized using el ectrospray or
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 thirteen 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 ID 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 cox_'responding predicted_ amino acid sequence being provided mSEQ ID NO: 161.
Further analysis of L762P has determined it to be a typé 1 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



ther types of mass spectrometry and by amino acid analysis.
6

w099,476-,fr0m the foregoing, it wll be appreciat edctigssosros
al t hough specific enbodinents of the invention have been described herein

for the purposes of illustration, variougs nodifications may be made
Wi t hout devi ating fromthe spirit and scope of the invention.
47 An isol ated pol ynucl eoti de nol ecul e conpri si ng

a nucl eoti e I f i
(a) sequ%ﬁscrgg q%rqggl é?@ Iﬁgtaqgllo xfugﬁbl\%&laedélét%pat %ﬂé‘% Oﬁfii%r{kgrfgf s 7m cgtélpanson t§21

34-49, 51, SEQ,IDRNO: 5, ré'siﬂtﬁa@ msgeoeaedfhi:nmfﬂ;e ekfressed, pra@in. 80- 82 84 86-
96, 107-109, 111, 113, 125, 127. 128, 129, 131-133, 142. 144
151, 153, 154, 157, 1bwfulliicneth tONA semengsqfor pantig 56 (SEQ ID NO: 1‘&&39 referrqdgto

| t |
corl STEn 5, hAE R G NG SERE i iy e n S0
77, 78, 80H8N03%72.88uBRqudid Nokhem bl ’anﬂlgﬁs of3373R %Zmoﬁﬁl?atesl&% trdnbéript is
133, 142, 144, 148-151, 153, 154, 157, 15 160, 167, 168 and 171;
and dlfferentuall,'( @)/er—e:@mr,s@nmwuamams tpiors and detected ab apprexipataly l(ﬁaKbom

b d d t el . .. .
(b) under p”r‘i’mﬁrry ur?g fumor tissue and approximately 1.3 Kb in primary head and neck tumor tissue.

Subsequent microarray analysis has shown Contig 58, also referred to as
L7698 (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 EImer/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:thioanisole:water;phenol (40:1:2:2:3). After 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.



stringent conditions. 2. An isol ated pol ypepti de.

conprisin }ggynogenlc portion of a lung tunor protein OfcPyuyRfosPat

t her eof , eréin said protein conprises an am no acid sequence encoded by a
polynucleotlde nol ecul e of claim1. 46 3. An isol at ed

pol ynucl eoti de nol ecul e conprising a nucleotlde sequence encodi ng the

pol ypepti de of cIa|n12 An expression vector
conprising an isol

5. A host cell tr: ans or r%t {m‘/l?% é%?%geglt%% é/ﬂé@ltu gﬁ éﬁ‘c ﬁénbOdAmems

6. Thef ks tinventibn Ohave! Beei Jesthibedilierdihefonothe mposes Sofs élhwahteh, f varioushe
group consisting of E. coli east and mamualian cell lines. .

48 modifications mayrbe mad wgéautrdsw@apg &ram the apivs and snepe efibeilnyentorhe

pol ypeptide of claim2 and a physiol ogically acceptable carrier.

8. A vaccine conprising the polypeptide of claim?2 and a non-specific
i nmune response enhancer. 9. The vaccine of claim$8

wherein the non-specific inmune response



enhancer is an adjuvant. 10. A vaccine conprising an

i sol at ed pol wielseali de nol ecule of clainms 1 or 3 and a non- ppeaishyes7sMuNe
response enhancer. 11. The vaccine of claim 10 wherein
the non-specific i mune response enhancernsi s an adjuvant.
12. A pharmaceutical conposition for the treatnent of |ung cancer
conprising a pol ypeptide and a physi ol ogi cally accept abl Jﬂﬁmmnlwnwl"l
pol ypepti de conprising an i nmmunogeni c gpafimgn of a |ung j \ i AT L
vari ant thereof, wherein said protein conprises an am no aci d sequence
encoded by a pol ynucl eoti de nol ecul e conprising a sequence sel ected from
N Jrogp consiSti91an Ay isclgged pojynusiotige molecle comprising a nucleotide XgRencs

75, 76, 798&1%%5@%%%{théggf068§0n8}31iﬁé1)124’ 126, 130, 134-141, 143,

145- 147 an (b) sequences conplenentary to the
sequences of SEQ ID Ny 4seqhend®s BMided in SEQ ID NO: 1-3, 6-8, 10-88.153%, 2830, 39,
53, 56, 60, 70, 72, , 76, 79, 83, 85, 97-106, 115-124,

126, 130, 134-141, 143, 1344945,48Rd54.62, 3549, 6B 71, 73, 74, 77, 78, 80¢8D, 84, 86-

sequences that hybridize Lo fsaguenqe of (A) 195 () 99981 PRISHA Y 148,

stringent conditions.

13. A vaccine for the tjeptR®nisa0{s7 Yug 1XBNEET 1600 1AL g a pol ypeptide
and a non-specific i mune résponse’ enhancer,’ sai’cli pol ypepti de conprising an

i mmunogeni ¢ portion ) a therngmplementnofdseqaencas prwideti i ISEQY ID WCer kB n6-8ai ¢

protein conprises an am no_acid sequence_encoded bg a_palynucl eoti de
nol ecul e conprising a seq&%}n‘c,sezzcxépeéqse@’ ftdth ﬂweﬁg ﬁtﬁ){)éaﬁ@i §1°i6ﬁg7bf7:3’ 74,

gg) sequences recited ip;SROhING ot 063109-108%112813,3bs, B, 138, 12831385
133, 142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168 and 171;

and

(¢)  sequences that hybridize to a sequence of (a) or (b) under moderately

stringent conditions.
2. An isolated polypeptide comprising an immunogenic portion of a lung
tumor protein or a variant thereof, wherein said protein comprises an amino acid sequence

encoded by a polynucleotide molecule of claim 1.

3. An isolated polynucleotide molecule comprising a nucleotide sequence

encoding the polypeptide of claim 2.

4, An expression vector comprising an isolated polynucleotide molecule

of claims 1 or 3.

5. A host cell transformed with the expression vector of claim 4.

6. The host cell of claim 5 wherein the host cell is selected from the group

consisting of E. coli, yeast and mammalian cell lines.



70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143,

145- 147 angyolépi7dfasd; (b) sequences conpl enep&%gggt,dg.,;she
sequences of SEQ ID NGO 4, 5, 9, 14, B 8, 31, 33, 50,
53, 56, 60, 70, 72, 75, 76, 79, 83, 85,4497-106, 115- 124,

126, 130, 134-141, 143, 145-147 and 162-164; and

sequences t hat hybr| di ze to a sequence of (a) or (b) ”mmmmrl"uumualm
stringent conditions. 14. vacci ne *f of the % reat FeNt

| ung cancer conprising a DNA nol ecule and a non speci fic inmune response
enhancer, the pol yfucl emphtmmcﬂmicall eonosition Songpridingettie pobpeptidecof &ldink 2om

the grou onsi St.i n (a) sequences recited in SEQ ID
NG 4, sandsa Pﬁi@lO‘EQ%ﬂ%&accs@ablSGﬂf% 56, 60, 70, 72,
75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143, '
145- 147 and 162- 164, (b) sequences conplenentary to the
sequences of SEQ I B. NO MyadzineSco sm§ the _})ol}épeptlde of claim 2 aBd.a nbh-spesifico0
53, 56, 60, 70, 72, 75, 76, 79, 8 115- 124,

126, 1301m3nemnonss4ghan£m5 147 and 162- 164; and (c)
sequences that hybridize to a sequence of (a) or (b) under noderately
stringent conditions. 15. A nethod for inhibiting the
devel opment of |ung canqgg \}a&nﬁe Q)?tdlﬁﬁxt 8 W tTllbn&b 3 chsﬁlﬁﬁﬁ&grés?oﬁé%e
patient an effective anmount of e pharmaceutic co tron of cfarns 7
or 12. enhancer is an adjuvant. 50

16. A nethod for inhibiting the devel opnent of |ung cancer in a patient,

conprising adm nistering to the patient an effective anmount of the vaccine
of any one of claifg, 8, AlQhccihd cBinplifing an isolated polynucleotide molecule of claims 1

or 3 and a non-specific immune response enhancer.

11.  The vaccine of claim 10 wherein the non-specific immune response

enhancer is an adjuvant.

12. A pharmaceutical composition for the treatment of lung cancer
comprising a polypeptide and a physiologically acceptable carrier, 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 polynucleotide molecule comprising
a sequence selected from the group consisting of: |
(a) sequences recited in SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60,
70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143,
145-147 and 162-164;

(b)  sequences complementary to the sequences of SEQ ID NO 4,5,9, 14,
28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124,
126, 130, 134-141, 143, 145-147 and 162-164 ; and

(c) sequences that hybridize to a sequence of (a) or (b) under moderately

stringent conditions.
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17. A fusion protein corrprl sing at ”ﬂ ptide according to
claim 2. WO 99/47674 A fusi mr Imum ﬂ')&ﬂill sing a po‘l'/japmlsmse
according to claim2 and a knovvn | ung *t ufor Lamt i ge

A pharmaceutical conposition conprising aufusion protein according to any
one of clainms 17-18 and a physiologically acceptable carrier.

20. A vaccine conprising a fusion protein according to any one of clains
17-18 and a non-speci{j.c | ANjpEnd ﬁﬁ&ﬂé‘%%atﬁ{bhﬁﬂﬁﬁﬁlg cancer comprising a polzﬁeptide
The vaccine of claim?20 wherein the non-specific I'nmune resSponse enhancer
i s an adj uvandta non-specific immune resp@fise enhmqeetshnd@oimepmd&ndmpnsug dnhigamunogenic
devel opnent of lung cancer _in a patient rjsi n(gHadm ni steri ng tQ the

patient an Rartier of ¢ AungPrgisin oF 2 Varany mﬁr?ﬁfc‘é( PRSI RIRIYS FOIBHSes 2 ApunepGld
23. A t hod f
comprisi gg S&ﬁﬁ’?’}% c@cﬂdbﬁ)l h%#nlagle d’e {n%an & f‘}og‘{(!’#Sng @c{x}xﬁf& #enec?edpﬁbfnemt:

er|ng e pati the vaccl ne
of claim 20group consisting of: A nmet hod for detecting |ung cancer | n a
patient, conpri sing: ntnﬁ) contacting a biol ogl cal samp
obt ai ned from the patgnt sequénces iscited in$EQENNOM 549,14, 203D 583‘53m5ﬁd6(hg

[ ung protein or a vari ant Thepedh, Koitar Bif si 05 bLEA: Ogfiph bdstadTaif
22: gcfgguence encoded by a)4%0] 4upal180i1sde nol ecul e conprising a sequence

(b)  sequences complementary to the sequences of SEQ ID NO: 4, 5, 9, 14,
28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124,
126, 130, 134-141, 143, 145-147 and 162-164; and

(c)  sequences that hybridize to a sequence of (a) or (b) under moderately

stringent conditions.

14. A vaccine for the treatment of lung cancer comprising 2a DNA molecule
and a non-specific immune response enhancer, the polynucleotide molecule comprising a
sequence selected from the group consisting of:
(a) sequences recited in SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60,
70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143,
145-147 and 162-164;
(b)  sequences complementary to the sequences of SEQ ID NO: 4, 5, 9, 14,
28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124,
126, 130, 134-141, 143, 145-147 and 162-164; and
(¢)  sequences that hybridize to a sequence of (a) or (b) under moderately

stringent conditions.

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

composition of claims 7 or 12.



fromthe group consisti nj “of nucl eoti de sequences recited in SEQ 1D NG -

1-109, 1lyp 37674115imm, "nﬂmumwm 57, 158, 160, 162-164 pctifkoodos and
171 the conple nents e sequences and sequences t%
hybridize to a sequence “of ‘sEb 1D NO 37109, 111, 113, 115-151, 153, 154,

157, 158, 160, 162-164, 167, 168 and 1/1 under noderately stringent ’ .
conditions; and detecting in the sanple a protein or o

| . (b)
polypeptde that s A b gOeRun b et e o vilkGRIceT

bi ndi ng cagerising adminiseriag aoahe patiendadyeffective amount of the vadbine odeit@ dilﬁt BDd of
claim 25 wherein the binding agent is a polyclonal antibody.

27.  Ackimp8dlG.dB omdfi toring the progression of lung cancer in a patient,
conpri si ng: (a) contacting a biological sanple obtained
fromthe patient with a binding agent that is capable of binding to a

pol ypeptide, saidigol yReghiioe preen t ﬁgslggl at 'TEA4D Qe pdlyplitié Ucating toing
protein or a variant thereof, ‘wherein said protein conprises an amno acid
sequencelaméoded by a pol ynucI eoti de nol ecul e conprising a seguence
selected fromthe group consisting of nucleotide sequences recited in SEQ
ID NO 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168

and 171 the conpl nt
hybridi ze to a nugiggot ?péigﬁséeq e%egﬁﬁéﬁga%%%%ﬂﬁ 6‘%%1%%?%&%% 151,
153, 154%noWh Tungltuthor dfifigen162- 164, 167, 168 and 171 under noderately

stringent conditions; (b) determning in the sanple an
anount of a protein or pol ypeptide that binds to the binding agent;

t t
mbunt of pol ypept'cde doPbipis el Bfieosin somprisige p fiiign AR DRl
Pr ogr esep @fly Ghe SAOMINEATCHY aridh pﬂygxouagmaﬂptacceptable cartier.

20. A vaccine comprising a fusion protein according to any one of claims

17-18 and a non-specific immune response enhancer.

21.  The vaccine of claim 20 wherein the non-specific immune response

enhancer is an adjuvant.

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

composition of claim 19.

23. A method for inhibiting the development of lung cancer in a patient,

comprising administering to the patient an effective amount of the vaccine of claim 20.

24. A method for detecting lung cancer in a patient, comprising:

(a) contacting a biological sample obtained from the patient with a binding
agent which is capable of binding to a polypeptide, 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 polynucleotide molecule comprising a sequence selected




52 28. A nmonocl onal anti body that binds to a pol ypeptide

conpri si ng %ggmmogeni c portion of a lung protein or a varscanissbhemnsof ,
wherei n sai d—protein conpri sés an am no aci d sequence encoded by a

pol ynucl eot i dejymp. “‘ MSi ng a segyence selected fromthe group
consi sting of Tl : m’m ui HEMlences recited in SEQID NO 1-3, 6-8, 10-13,
15-27, 29, 30, *32Ff 34-49, 51 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78,

80-82 84 86% i 108 11433, 114312144,
148- 151, ?@%&?&ﬁﬁ%’?"’%ﬁé‘%%‘éﬁ?éLﬁ%ﬁka@%‘§3§%a“i“§§?;Sé{@’ c%érrb@ﬁgh%gﬂé 3%ai d
nucl eot i da15dqhensdstsdand7sbsp)el0e 462164, hehyricsi ad 17 theneohsianente ofesgience

of SEQ ID NO 1-3, 6-8, 10-13, 15-27, 29, 30. 32, 34-49 5152, 54 55,
57-59. 61 1gdeotide sequencoyandspquenges thet lypridize to gseqgnceigf AEQID NQ:11-149.411; o5

166 or 17 n ot doh 7 198 A6B 1820184 7 Bop e 171 e et biiehe

met hod f olohdibdd; kg t he devel opnent of |ung cancer in a patient,
conprising admnistering to the patient a therapeutically effective anount
of a nonocl onal ant i(ody detectingdim thet samplaiarpR@in or polypeptide that bigds to ththe
met hod of claim 29 V\/nebr ej n t.he nonocl onath anti body is conjugated to a

t her apeut ib&? nt, thereby detecting lung cancer n the RRIGG for detecting | ung cancer
in a patient conprising: (a) obtai ning a bi ol ogi cal sanple
fromthe patient; %ébé .contacting the sanple with at | east
two ol i gonucl eot i de 28r i méhe methed pbrlpira24swherpiai the binding agent gha raenpcional

| east one _of. td’ue ol i gonucl eotides is specific for a pol ynucl eotide nol ecul e
encodi ng 3“{5%? )ypepti de conprising an i munogenic portion of a lung protein
or of a variant thereof, said protein conprising an am no acid sequence

encoded by a pol ynugl eotide nmol ecul.e co isin seqyence sel ecte ro

the group consi sti né‘sof Rﬂ'@l‘@ﬁk‘?@@fé’?ﬂf&% "?eg'biﬁ{ee 226 15 N@‘)Fyf]%g]

111, 113, aﬁﬁﬁ?djylt_’l’ 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 the
of s

conpl enent’'s ai d nucl eoti de sequences, and sequences that hybridize to a
sequence of SEQ ID NO 1-109, 111, 113, 115-151. 153, 154, 157, 158, 160,

162-164, 167, 168 0onq171 AMRdeloa"RE RSN He"rBfEMorc o dhE 'BRR: i QPatient,

comprising:

(a)  contacting a biological sample obtained from the patient with a binding
agent that is capable of binding to a polypeptide, said polypeptide comprising an
immunogenic portion of a lung protein or a variant thereof, wherein said protein comprises an
amino acid sequence encoded by a polynucleotide molecule comprising a sequence selected
from the group consisting of nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113,
115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 the complements of said
nucleotide sequences and sequences that hybridize to a nucleotide sequence of SEQ ID NO:
1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 under
moderately stringent conditions;

(b)  determining in the sample an amount of a protein or polypeptide that
binds to the binding agent;

(c)  repeating steps (a) and (b); and

(d)  comparing the amount of polypeptide detected in steps (b) and (c) to

monitor the progression of lung cancer in the patient.



53 (c) detecting in the sanple a pol ynucl eoti de sequence
t hat anpl i f\W@99/k7874 he presence of the oligonucleotide pri merpgrnidososoy
detecting |lung cancer. 32. The net hod of claim 31,
wherein at | east one of the oIigonucIeoFide priners conprises at |east
about 10 contiguous nucl eotides of a polynucl eotide nol ecule conprising a
sequence selected fromSEQ ID NO 1-109, 111, 113, 115-151, 153, 154, 157

156, 160, 162-164, 2467, Atofsifbndl hniibody that binds to a Riype ROk 4n kit
corrprlsmg (a) one or r};ore rmnocooarll ePuﬁeg g ?‘Eclalm
28; and immunogenic portiofilof a lurg pieteicen a)vanaa’a{l;ercbf wherein said protein conﬁ)mses anA

di agnostic kit co risin e or npre nonocl on

ant i bodi @8R ag¢id 59%&% e'gw&s‘ii Wé‘d?qlﬂél‘%ﬁ?@éﬁ é}?lwpeacwwﬁ &euenes %Fi?fém e

D Ko 4 Hof o oG8 ChiiSa g biSHEAagRie3Ehpetd EULF SEO RIS 4801813750
97-106, 315@71,29 3(],2@ 3430, 51,32, $4,155,159359, 11 569] 41, E31d74162 15,8082 84, 86-96,
conpl enments of said %uences and sequences that hybridi ze to a sequence

of SEQ | DORIO094111511§>,1 15412"292831129 331 183, 14@314"5648661 78, 134,1575158d 6079,
83, 85, 55124, 126, 130 1 145-147 162- 164 d
noder at el q?? adéml.}ﬁoﬂ’& f(?rg?}gmegtﬁd%lsalé nucf‘eo%de Se@%ﬁnces’om}ﬁiefeéﬁlﬁl%?ﬁ "t
reagent . hybridize to a nucleotld&quencgléﬁ Skl ID)N03|133 5:8,3()-03, 1397000! 0,132t bga9,

nnnoclonal anti bodi es are i nmobilized on a sol’id support.
36. The1kiSe, B4, 35| &7+H93614687 Bi 13, (TR 78,018, 605&2p|84,r 86-06107- 5% 111 113, 125,

o e ey 2ae T8 188 TPk, B B afia TR T s U5k, d5Rot60s 467,468 0r 171 under <!

moderately stringent conditions.

29. A method for inhibiting the development of lung cancer in a patient,
comprising administering to the patient a therapeutically effective amount of a monoclonal

antibody according to claim 28.

30. The method of claim 29 wherein the monoclonal antibody is

cdnjugated to a therapeutic agent.

31. A method for detecting lung cancer in a patient comprising:

(@) obtaining a biological sample from the patient;

(b)  contacting the sample with at least two oligonucleotide primers in a
polymerase chain reaction, wherein at least one of the oligonucleotides is specific for a
polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of a
lung protein or of a variant thereof, said protein comprising an amino acid sequence encoded
by a polynucleotide molecule comprising a sequence selected from the group consisting of
nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158,
160, 162-164, 167, 168 and 171 the complements of said nucleotide sequences, and
sequences that hybridize to a sequence of SEQ ID NO: 1-109, 111, 113, 115-151. 153, 154,
157, 158, 160, 162-164, 167, 168 or 171 under moderately stringent conditions; and

* c L M N *



reporter group conjugated to a binding agent.

" W0 99/476738. The kit of claim37 wherein the bi ndcn@seumsms i s
sel ected fromthe group consisting of anti-imunoglobulins, Protein G
Protein A and | ectins. 38 The kit of claim 37 wherein
the reporter group is selected fromthe group consisting of radioisotopes,
fluorescent groups, |um nescent groups, enzynes, biotin and dye particles.

40. A diagnostic Kij coRctisg %@Emﬁﬁéﬁ%o}ﬂﬁci%ﬁ%_ 120 {Had 8mplifiePMmSthe at
| east one of the oligonucleotide prinmers bei'ng specific for a

pol ynucl eqréesgacenaf the oligonecleotileyinserp dhergmypdatabting bmgrdaséeng an i nmunogeni ¢
portion of a lung protein or a variant thereof, said protein conprising an
am no aci d sequence encoded. by a pol ynucl eoti de nol ecul e conprising a

sequence sel ected friam t Heheghedipd ©f BRif 1310 svhefeim bclegatond ofShel wiipomildotide t ed
in SEQIDNO 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164,
167, 168 aAmery comprsesofpleasiembout H) centighons snelentidge of aqpeliucicoida malgerlpces

154, 157, poprispde oS EaRE R soned P Yoy LM b iBas), B e

condi ti ons;sg 160, 162-164, 167, 168%nd 171A diagnostic kit of claim40 wherein at
| east one of thé oligonucieotide priners conprises at |east about 10
conti guous nucl eoti des of a pol ynucl eotide nol ecul e conprising a sequence

sel ected from SEQ | BiNO Al 114, - 115-151, 153, 154, 157, 158, 160,
162- 164, 167, 168 anl%c?' 17Il.gdljaggo“&i&tcm]niagiSl 42. A net hod for detecting

| ung cancer in a pat@ent,one@fRioksSinoGoclonal antibodies of claifr®28; an@bt ai ni ng a
bi ol ogi cal sanple fromthe patient;
(b)  adetection reagent.

34. A diagnostic kit comprising:

()  one or more monoclona! antibodies that bind to a polypeptide encoded
by a polynucleotide molecule comprising a nucleotide sequence selected from the group
consisting of SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85,
97-106, 115-124, 126, 130, 134-141, 143, 145-147 and 162-164 the complements of said
sequences, and sequences that hybridize to a sequence of SEQ ID NO: 4, 5, 9, 14, 28, 31, 33,
50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143, 145-147
or 162-164 under moderately stringent conditions; and

(b) a detection reagent.

35. The kit of claims 33 or 34 wherein the monoclonal antibodies are

immobilized on a solid support.

36.  The kit of claim 35 wherein the solid support comprises nitrocellulose,

latex or a plastic material.

37.  The kit of claims 33 or 34 wherein the detection reagent comprises a

reporter group conjugated to a binding agent.
-
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(b) contacting the biological sanple with an oligonucl eoti de probe
specific w@bosrepP! ynucl eotide nol ecul e encoding a pol ypeplpcgfsssisass Si ng
an i mmunogeni c portion of a lung protein or a variant thereof, said protein
conprising an amno acid sequence encoged by a pol ynucl eotide nol ecul e
conprising a sequence selected fromthe group consisting of nucleotide
sequences recited in SEQ ID NO 1-109, 111, 113, 115-151, 153, 154, 157,
iggheﬁggé 162- 16438 167hd 4% 8 tlathl 7' HficsEf e WiRBNE AentR! L1 fiof] R
sequencgiup lcabsidtingrdfdantiémimmaglobuolites) Pmoteih HPdtein Aland lecfif®, 111, 113,
115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 or 171 under noderately
stringent conditions; and (c) detecting in the sanple a

pol ynucl eoti de seggencah kit ofhdikim 372WEeréia the Gedricd Qaowy BOsdIEted froRethe
thereby detecting lung cancer in the patient. 43.  The
met hod gfoup| consistig of tadiisptoprs, Bnorgssent Browps.duminespent Eyoyns seeymgs. bivsiot
about 15 é&%‘gus nucl eoti des of a pol ynucl eoti de nol ecul e conprising a
sequencd® ®¥ront he group consisting of SEQ IDNO 1-109, 111, 113,
115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171.

44, A di agnostic kit cqnprising an ol igonucgl eotide probe specific for a

pol ynucl eot i de mof@cul & gﬁgﬁ‘éﬁ“ﬁ It, corgPLisBg af deast b oligonysleatide ArimeIsedti ¢
: < . o ; . O
21157 By S 5 o R T8 8 B0

am no a seqguence en nuc

sequencenéirgch pdlypepide dEnEHstpdat difiutbganit pbrtion WT! aenin%%o@ﬁqum GAafiant
recited in SEQ ID'NO  1-109, 111, 113, 115-151, 153, 154, 157, 158, 160,
162- 164thet®f, sadd rapigin vamprisieg @onyningestid sequense ¢ngedadeby iadpolyautlestidss ;
and sequences that.hybridize to,a seguence of SEO.I D 1-1 111, 113,
115. 161 mojsate qofaprisiiera siaughod BieHIEIGE shun Somiamng Shadlenlde sSHbhERa o y
stringepteie@RASEQINDSNO: 1-109, 111, 113, 115-142; 153, 184, B572958360C149-16401 6% Rism 44,
wherein the ol i gonucl eoti de probe conprises at 1east about 15 contiguous
nucl eot iankdd 7dfthe cpmplementseof said nucleetidd sequemqes iapd regquences that hybridize to a
sequence of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164. 167,

168 or 171 under moderately stringent conditions.

41. A diagnostic kit of claim 40 wherein at least one of the oligonucleotide
primers comprises at least about 10 contiguous nucleotides of a polynucleotide molecule
comprising a sequence selected from SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157,
158, 160, 162-164, 167, 168 and 171.

42. A method for detecting lung cancer in a patient, comprising;:

(a) obtaining a biological sample from the patient;

(b) contacting the biological sample with an oligonucleotide probe specific
for a polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of
a lung protein or a variant thereof, said protein comprising an amino acid sequence encoded
by a polynucleotide molecule comprising a sequence selected from the group consisting of
nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158,
160, 162-164, 167, 168 and 171 the complements of said nucleotide sequences, and

Iy



sequence sel ected fromthe group consisting of SEQ ID NO 1-109, 111, 1183,
115- 151, 153,wdbsa76Ad7, 158, 160, 162-164, 167, 168 and 171. pcraseesns7es

46. A nmethod for treating lung cancer in a patient, conprising the steps
of : (a) obt ai ni ng periphggal blood cells fromthe patient;
(b) i ncubating the cells in the presence of at |east one pol ypepti de of
claim?2, such that T cells proliferate; and (c)

adm ni st er idagdeddds He hBkdied o 4 | J¢f . £ : .

56 Aledds WA LB o R BTN, B100. A o 1S5l P

conpri si ngl§hd58116Ps168-164, 167, 168 or 171 unde inodetabdl pitringent perditdial ald bl ood
cells fromthe patiencé; .. (b) i ncubating the cells in the
presence of at |east(&®ne $3ssHagdndhe samplere polunyeleptide gequenesathatr hbridiges to
proliferatg,; . admi ni steri.ng to.the patient the
proliferat @5 oﬁﬁg%xfclleg _’ude probe, there{’}%etecm&?‘.mg capid ‘ﬁ&‘%ﬂe‘g

46 and 47 wherein the step of incubating the T cells is repeated one or
nore tines.

49 he .netf hod of any.one of .cl ai 46 gnd 47
wherein step (a) furfher Mﬁ@@&g&l&r‘{&twﬁa@m tg"e%h&"‘?’(“’(?ﬁ?&%@(’ggﬁpﬂlﬁ@?eél

bl ood cell g, Sk | : |
o0 " The Ble@bibduds bhticuol b fitiRs b BOEAC|OHIB RbILalfe dorfifit & sequence
conpri ses ssgetsdofrom gheChup catsissing lof FIRY IO NG:s1-1 0% M 1 e 3pers-phenss, 140067,

cells, and the cells proliferated in step (b) are CD4+ or CD8+ T cells.
51.  The H% 166 @'@yl@né%ﬁnﬂﬂi-nﬁ 46 and 47 wherein step (b) further

44. A diagnostic kit comprising an oligonucleotide probe specific for a
polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of a
lung protein or a variant thereof, said protein comptrising an amino acid sequence encoded by
a polynucleotide molecule comprising a sequence selected from the group consisting of:
nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158,
160, 162-164, 167, 168 and 171; the complements of said nucleotide sequences; and
sequences that hybridize to a sequence of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154,
157, 158, 160, 162-164, 167, 168 or 171 under moderately stringent conditions.

45.  The diagnostic kit of claim 44, wherein the oligonucleotide probe
comprises at least about 15 contiguous nucleotides of a polynucleotide molecule comprising a
sequence selected from the group consisting of SEQ ID NO: 1-109, 111, 113, 115-151, 153,
154, 157, 158, 160, 162-164, 167, 168 and 171.

46. A method for treating lung cancer in a patient, comprising the steps of:

(a) obtaining peripheral blood cells from the patient;

(b)  incubating the cells in.the presence of at least one polypeptide of claim
2, such that T cells proliferate; and

(¢)  administering to the patient the proliferated T cells.

R T

f any one of clains



conprises cloning one or nore T cells that proliferated in the presence of
the pol ypgpg bslfrera 52. A conposition for theruRahiest of
| ung cancer In a patient, conprising T cells proliferated in the presence
of a polypeptide of claim2, in conbi nat ion with a pharmaceutically
acceptable carrier. 53. A conmposition for the treatnent
of lung cancer in a patient. conprising T cells proliferated in the

presence of a pol yAucl %g%; Al5d %r tféa%glu}xg caflee? 90 bg@nit,ofggl\_gﬁ%ﬁg%n%ftﬁ%sq"f}

phar maceutically accep e carrier.

treating lung canggr i ebrinegd p&ipherat blopdicelliiiorlike patRpg of
(a) i ncubating antigen presenti nﬂ cells in the presence of at |east one
pol ypepti de of cl &)m 2incubating the cells in the presence of at least one polynucleotide of

57 . b Lnistering to the patient the incubated

ant i genf’mgeﬂfcf’ﬁl@atggﬁlgprﬁ%&’ and’ 55. A nmethod for treating |ung
cancer in a patiegd), CoaRidisterith dohBe pitRABHRIproliferated T cells, (a)

i ncubating antigen presenting cells in the presence of at |east one

pol ynucl eoti de of claim1; (b) . admnistering to the
patient the incubgged [ resent i : . The
nmet hod of cl ains gg, orqgé ’\%ﬁg‘r’gi‘ﬁ Etﬁﬁebﬁf??éiﬁﬁlgr?sgﬁgi4r;,gwtl:lgliefns ﬂ}aer gt@p of

sel ect ethchibsiiigithe TaellsIfs fopesedbhaer Mbredinel i tic cel s and macrophage cells.
57. A conposition for the treatnment of |lung cancer in a patient,

conpri sing

or

49.  The method of any one of claims 46 and 47 wherein step (a) further
comprises separating T cells from the peripheral blood cells, and the cells incubated in step
(b) are the T cells.

50. The method of any one of claims 46 and 47 wherein step (a) further
comprises separating CD4+ cells or CD8+ cells from the peripheral blood cells, and the cells
proliferated in step (b) are CD4+ or CD8+ T cells.

51.  The method of any one of claims 46 and 47 wherein step (b) further

comprises cloning one or more T cells that proliferated in the presence of the polypeptide.

52. A composition for the treatment of lung cancer in a patient, comprising
T cells proliferated in the presence of a polypeptide of claim 2, in combination with a

phaﬁnaceutically acceptable carrier.

53. A composition for the treatment of lung cancer in a patient, comprising
T cells proliferated in the presence of a polynucleotide of claim 1, in combination with a

pharmaceutically acceptable carrier.

54. A method for treating lung cancer in a patient, comprising the steps of:

(a) incubating antigen presenting cells in the presence of at least one

polypeptide of claim 2; I

T



antlgen presentlng cells incubated in the presence of a polypeptide of

claim2, in Wg@hﬁqjl on with a pharnmaceutically accept abl e cgc—r/uggg/osws
58. A conposition for the treatnment if lung cancer in a patient,

conprising antigen presenting cells incubated in the presence of a

pol ynucl eotide of claim1, in conbination with a pharmaceutically
acceptabl e carrier.

(b)  administering to the patient the incubated antigen presenting cells.

55. A method for treating lung cancer in a patient, comprising the steps of:
(a) incubating antigen presenting cells in the presence of at least one

polynucleotide of claim 1;

(b)  administering to the patient the incubated antigen presenting cells.

56.  The method of claims 54 or 55 wherein the antigen presenting cells are

selected from the group consisting of dendritic cells and macrophage cells.

57. A composition for the treatment of lung cancer in a patient. comprising

antigen presenting cells incubated in the presence of a polypeptide of claim 2, in combination

with a pharmaceutically acceptable carrier.

58. A composition for the treatment if lung cancer in a patient, comprising
antigen presenting cells incubated in the presence of a polynucleotide of claim 1, in

combination with a pharmaceutically acceptable carrier.
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