WO 02/ 082076 PCT/ EP02/ 03503 1 Renal Cell Carcinoma Tunor Markers Field of
the invention The present invention relates to tunor nmarkers which can be
used for woroe®siong, 5 diagnosis, and prognosis of renal eeEPOROISITOMA
(RCC) and for the identification of dubtypes of RCC. The invention further
relates to the use of the tunor markers as immunogens for stinulation of
an i nmune response and for_the facture f ant] bodi es and anti body

fusi on proteins directed t%ef'ﬁ'eggﬁhﬂ’cmér@m% KRG ound of the

i nvention MHC cl ass |-associ ated peptides are largely derived fromthe
proteolytic degradation of cytosolic proteins. Following initial
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formthe proteolytic active sites of the proteasone conpl ex. e resulting
pepti des araf stubbpesaftRECT Mbeninvemtiontfodindr retettes td thecnsool thertatrioc markeiscul um
(ER) by the trans orterf anocihﬁt ed with anti ?en rocenzﬁj n (TAPQH?E

het er odi merdScHRHBYSS 1oF STAURTIOSH] ATy YRe feRPCrRB ATKHar AWHAMYEs. The
20 pepti desyfaiffipbARR driRPstahRRAsiVhGrelefisSditediBl &5 Hetinbimbiketdie ER,
involving a multi-step assenbly process. Newy synthesized MHC cl ass |
heavy chains (HCs) associate with the ER resident chaperone cal nexin, then
bi nd f32-mgragl obul j n P2- .and are subsequently incorporated into the

| ar ge r my, conpl ex, consisting of the chaperone

cal reti cul imHJ bias$ RagsoQXicdaisrlidet 25€ I8 FRRE e dtfiem TR phategei mer and
the transmenbrane protein tapasin. In addition, heat shock proteins
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di seases such as cancer,” autoi mmune di seases or cardi ovascul ar

15 the low molecular weight protein (LMP) subunits LMP2, MECL1 (LMP10) and

LMP7, respectively, form the proteolytic active sites of the proteasome complex.

The resulting peptides are transported from the cytosol into the endoplasmatic
reticulum (ER) by the transporter associated with antigen processing (TAP), a
heterodimeric membrane protein comprised of the TAP1 and TAP2 subunits. The
20 peptides are then loaded onto MHC class | molecules within the ER, involving a
multi-step asseinbly process. Newly synthesized MHC class | heavy chains (HCs)
associate with the ER resident chaperone calnexin, then bind p,-microglobulin
(B>-m) and are subsequently incorporated into the large MHC class | peptide

loading complex, consisting of the chaperone calreticulin, the thiol oxidoreductase
25 ERp57, the TAP heterodimer and the transmembrane protein tapasin. In addition,

heat shock proteins located in the cytosol as well as in the ER can also bind

peptides and play an important role in their stabilization and transport. Stably

associated MHC class I/peptide complexes then transit via the trans-Golgi

apparatus to the cell surface for presentation to CD8% T cells.

30
In some diseases such as cancer, autoimmune diseases or cardiovascular
disorders peptides of normal or abnormal cellular proteins are presented on the

cell surface which can not be found on the cell surface of healthy individuals.



di sorders peptides of normal or abnormal cellular proteins are presented on
the <cell surface which can not be found on the cell surface of healthy
i ndi vi duawe.02M&002/ 082076 PCT/ EP02/ 03503 2 Therefore, tRresEPPEMSIZIes and
proteins can be used as markers for the. 4dentification of such abnor nal
cells: Furthernore, the detection of antibodies in serumor other body
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susceptible to T cell-based 1| ot her apy. IE’rot eone anal ysis serves as an

inportant tool to study changes in the protein expression and nodification

pattern in gel lF cultured u&g r..defined conditions, o during differentiation
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tunors of d}_\hfer nt origin.(Alaiya et at., 20 El ecSQro horesi s 2000, 21,
1210 Unvi nBROUgN relgie oAbl oisanveatieial sogimanso RCG aepritielist at .
El ect ropfgor egdept®io Qe|lHHIBY imaHIbLA {. mar kers (i.e., nolecules

associated with tunmors) mght be routinely’ enployed for nonitoring the
di sease of patients and m ght be further helpful in selecting tunor

ti ts f ifi .l desi d.i th ti t t t strat i .
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El ectrophoresis 1997, 18, ; rto, et al.,,~El ectrophoresis 1
3458), SERRXuEmMEKfEErentiBemstaps et dudhg physivlogital/Qeatbhephyid@iogicaBprosssies cDNA

expression ¢ a9 HOWuiEle Hooo' 2047 Appelia et al., Exs. 2000, 88, 1: Gevaert
et al. Electrophoresis 2000, 21, 1145). -

Recently, proteomics has been employed for the search of diagnostic, predictive
and prognostic parameters in tumors of different origin (Alaiya et al.,

20 Electrophoresis 2000, 21, 1210; Unwin et al., Electrophoresis 1999, 20, 3629;
Jungblut et al., Electrophoresis 1999, 20, 2100). Such tumor markers (i.e.,
molecules associated with tumors) might be routinely employed for monitoring the
disease of patients and might be further helpful in selecting tumor patients for
specifically designed immunotherapeutic treatment strategies.

25
Several strategies exist to define potential target structures for this therapeutic
modality, including 2-D PAGE separation (Sarto et al., Electrophoresis 1997, 18,
599; Sarto, et al.,,Electrophoresis 1999, 20, 3458), SEREX analysis (Scanlan et
al., Int. J. Cancer 1999, 83, 456), cDNA expression cloning (Boon et al. Immunol.

30 Today 1997, 18, 267), and subtractive hybridization procedures (Pitzer et al., J.
Cancer Res. Clin. Oncol. 1999, 125, 487).



30 Today 1997, 18, 267), and subtractive hybridization procedures (Pitzer
et al., J. Cancer Res. din. Oncol. 1999, 125, 487). WO 02/ 082076

PCT/ EPO2/W832882076 3 |1 n WD 99/ 00671 two-di nensi onal gel elpeatrPopbasnEsi s
foll owed by Western Blot analysis wth patient derived sera several
specific f3-tubulin isoforms were identified as tunor markers for

neur obl ast : [ ' el ' hOens
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patients whiich.ca used t ynor kers. 10 However, there is a need
for additi dﬂé&'fﬁ%&%ﬂmﬁ?ﬁ“&30%%55%&?&%3-of t herapeutics and di agnosi s
applicable to cancer patients having RCC or other cancers and for nethods
for the identification of RCC and differentiation of subtypes of RCC. 15
Sunmary of PAWYQ BV/RRGBEmouskrasts eanceasfassheiapedegriigerisvars been identifiet bf or e

to provide r.oarkers, ln no detai] the invention relates to the
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R-actin, y-&gidefcels Lisibgldrlisefyfrolesaiden patyhkatiah icAn®elded & tumor
cytoskel etal tropomyosin, F-actin capping protein, hsp 27, hsp 60, hsp 70,
hsp 90, grrﬁa?@r§-Bl P), gp 96, gl uthathione-S-transferase, gl uthathione

synt het ase, superoxide disnutae, thioredoxin peroxidase, PA28a, ubiquitin
thi ol esterase, triosephosphate isonerase, aldose reductase, enoyl-CoA

hydr at ase, Howseémasiesrelb aamsskion abtitiohd @Rtbr\nasdedd P¥iddvelopment of

ni coti nam de- N-net hyl transferase, B23/nucl eophosm n and vinentin as tunor
mar ker . EspBeranqujics gadgtiageesis paplisabiate eancar patieotsthaving RGE onothegast one

protein sel onsl.st | of ~actin. y-actin

B tubul i n, EEfant 16 ESRAEP R RRARR Y K2 e Rl osi n,
F-actin cappibtgogy ot RCG. hsp 27, hsp 60, hsp 70, hsp 90, grp 78 (BIP), gp
96, gl ut hat hi one-S-transferase, gl uthathione synthetase, superoxide

di snut ase, thioredoxin peroxi dase, PA28a, ubiquitin thiolesterase,

tri osephgsp@%gnéaggp{@%veg‘l&%se reduct ase, enoyl - CoA hydr at ase,
e

a- enol ase,

One object of the present invention is therefore to provide new tumor markers.

In more detail the invention relates to the use of at least one protein selected from
20 the group consisting of 3-actin, y-actin, a-tubulin, cytokeratin, cytokeratin 8 (CK

8), cytoskeletal tropomyosin, F-actin capping protein, hsp 27, hsp 60, hsp 70, hsp

90, grp 78 (BIP), gp 96, gluthathione-S-transferase, gluthathione synthetase,

superoxide dismutae, thioredoxin peroxidase, PA28q, ubiquitin thiolesterase,

triosephosphate isomerase, aldose reductase, enoyl-CoA hydratase, a-enolase,
25 annexin Il, IV and V, stathmin, nicotinamide-N-methyltransferase,

B23/nucleophosmin and vimentin as tumor marker.

Especially the present invention relates to the use of at least one protein selected
from the group consisting of B-actin, y-actin, a-tubulin, 8-tubulin, cytokeratin, CK
30 8, cytoskeletal tropomyosin, F-actin capping protein, hsp 27, hsp 60, hsp 70, hsp
90, grp 78 (BIP), gp 96, gluthathione-S-transferase, gluthathione synthetase,
superoxide dismutase, thioredoxin peroxidase, PA28a, ubiquitin thiolesterase,

triosephosphate isomerase, aldose reductase, enoyl-CoA hydratase, a-enolase,



WO 02/ 082076 PCT/ EP02/03503 4 annexin Il, IV and V, stathmin,

ni coti nam de- N- net hyl t ransf er ase, B23/ nucl eophosm n and vi nentin as-tunor
mar ker s fwo oe@smlié cel | carci noma. Anot her object is to praTiEbe2bises use of
such tunmor markers in i nmunoassays 5 designed to detect the presence of
anti bodi es which specifically bind to the identified tunor markers in the

serum of anarmeliiviidnAbnd\: tnAfh AhFHarfie e RREREAL Nt i on Lo provide

i nmmunoassays to detect thé presence ant i bodi specific to the tunor
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order to inhibit tunor cell growmh or kill tunor cells. 20 It is an object

of the present invention to provide nedi canents conprising these tunor
mar ker s f orlt & af@biact ohthsf presertinrentiasisoproridegaimenoadsays dodetenttes t o

i nhi bi . e ill | | F h , h
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or

anti body fusion proteins may be used as nedicanment f unor Cell killing
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used prognostically to stage progression of the disease.

15
A further object of the invention is the use of the tumor markers as immunogens
for stimulation of a immune response in a individual against the tumor cells in

order to inhibit tumor cell growth or kill tumor cells.

20 It is an object of the present invention to provide medicaments comprising these
tumor markers for stimulation of a immune response against the tumor cells to

inhibit tumor cell growth and/or to kill tumor cells.

Furthermore, another aspect of the invention is the use of the tumor markers for
25 the manufacture of antibodies or antibody fusion proteins. Such antibodies or
antibody fusion proteins may be used as medicament for tumor cell killing or for

the inhibition of tumor growth.

Another object of the present invention is to provide methods and Kits for the
30 identification of RCC and differentiation of subtypes of RCC with

immunohistochemical methods.



basis of the follow ng detail ed description. Brief description of the
drawings 5 Figure 1. Targets detected in the screening w ndow for high
nol ecul arwasRgno76 conponent s ( 7%/ 2. 5%C gel s) A section ofPCa/Epor/HIsnzlal
coonassi e-stai ned 2D gel (7%/2.5%) repyesenting the spot pattern of a
total lysate fromapproximately to 5x106 untreated MZ1257RC cells is

Tmobi 11 ne. oot o FEAEREAVERioTBrd bitreRl KR ol BRR Rl kg,
Cer many) . IRedievatite follogétg detatisd deseddtieth. by positive inmunostai ni ng of

blots with patient sera are indicated by arrows. The identities of these
target 15 spot's were analyzed on corresponding gels by peptide mass

fingerpri ntBﬁgfggséﬂbtlgﬁréf@g a ing. Figure 2. Targets detected in the
screeni ng AR g| ght conponents (16%l/2.5%C gels) 20

A col | oi dal coomassie-stained 2D gel (16%/2.5%) representing the spot
pattern of t ot sate fr approximately 2.5x106 untreated Ml 257RC
cells is sh Wre%hj%gg)‘?a%%‘%@g %%%@@kalgwwn?ﬁw for high malaeskiwaiddn a

nonlinear | mmobil i ngRpyReits R74TB53%0 Anmer sham Phar nmaci a Bi ot ech,
Frei burg, Germany). ﬁevant target spgug9 25 detected by positive

i mmunost ai ni ng of bAcestion thapatloigat ccsmnassae»sstamed|2<Ehgeld7%/T/ar5%®$ The

et de mass. 11 nger FFTARTGARDABP. BaYETA 2 Eogam"” TR

Targets detected in ni cul ar, i ght
corrponentgs (169%d/ 2. @%ﬁfﬁ i&gieﬁ?gmﬁ%ﬁ%&ﬁﬁﬁ?'sﬁ qWPa Rroé?'nfﬁ‘%rgel | line
MZ1257RC. WO 02/ 08 6sROH thBURéURRRAsIR orf\atRnlinkSaimBeBiiBs $r9sklpai ned
2-D gel (7% 2. 5%:) r efr esenting the
, NL; Amersham Pharmacia Biotech, Freiburg, Germany).
Relevant target spots detected by positive immunostaining of blots with
patient sera are indicated by arrows. The identities of these target
15 spots were analyzed on corresponding gels by peptide mass

fingerprinting and/or partial sequencing.

Figure 2. Targets detected in the screening window for low molecular weight
components (16%T/2.5%C gels)
20 A colloidal coomassie-stained 2D gel (16%T/2.5%C) representing the

spot pattern of a total lysate from approximately 2.5x108 untreated
MZ1257RC cells is shown. The proteins were focussed in the first
dimension on a nonlinear Immobiline DryStrip (pH3-10, NL; Amersham
Pharmacia Biotech, Freiburg, Germany). Relevant target spots

25 detected by positive immunostaining of blots with patient sera are
indicated by arrows. The identities of these target spots were analyzed
on corresponding gels by peptide mass fingerprinting and/or partial

sequencing.

30 Figure 3. Targets detected in the screening window for low molecular weight
components (16%T/2.5%C gels) following IFN-y stimulation of the cell
line MZ1257RC.



spot pattern of a total |ysate from approxi mtely 2.5x106 IFN-y stimul ated
(48h) Mz1257RC cells is shown. The proteins were focussed in the first

di mensi onworn2aszonl i near | mmobiline DryStrip 5 (pH3-10, NPCTAPSL/EITaM
Pharmaci a Bi otech, Freiburg, Germany). _ Relevant target spots detected by
posi tive i munostaining of blots with patient sera are indicated by

arrows. The identitAg)8ial Wa%@é%ﬁineé@%%W%T@g%@)%gﬁ%egpng the

correspondi ng gel s by peptide nass ngerprinting and/ or’ p

sequencing. 10 Fi 9U§C§)t‘b8atﬂe"r’frﬁﬂéf'9hbt%l %E@Wrm' a@?@kimlxgﬁ?megﬁ\j#i dney

tissue and RCC for Ci , stathm n and vinmentin. cal
stai ni ngs (400x, | estimulated ¢iah) \L 1201R@iIceks srshown.iEsuerot&aCweiecl ear cel |

bt @ d f hobi.c 15. subt @ erf d wth
B SRR e el e o s S
exanpl e §. Strong p@#d-it ¥eNLSARM e fFrHar@s8id Bioﬁ%,ﬁé%g&i%’%ﬁﬁn@he

distal tubule and collecting duct systemas well as in f clear
cel | and chr onophobReleyapt {aseet sppts Hetastediby pasitiverddinatestainisgrod iptpesintt i ve

cytoplasm c stainin t Lt heljum for at.hmn. in the djstal tubule
system positive cy@%tg%nés%?%%P%ﬁ@il%t%%b?ﬁia”ﬁ&'ji‘ﬁl“ge%tﬂ'etsh(g tg?%ea r@‘% I
subtype as wel | as gs@btrirechnalyyedl dr edrkdibinaid PHEBIR Pedrll Haghnd a
negative reaction of RCC cells ‘of chronophobic Subtype is denonstrated. A
strong positive cytopgeBANing sodionbagiabtequeraingitial cells in normal

ki dney tjissue and RCC cells of the 25 clear cell type, whereas nornal
tubulus epitheliumis negative for anti- vinmentin staining. A weak

expr essi on Efgqrbmmminmridh@@éh@mldaisaﬁélgéi@%f neRharkiaReptiss g hhy RCE $orf @KNd.
Detail ed description of the invention 30 The objects of the present

i nvention are achi &&tBMIR ABAWASPELDT the unexpected finding that
oot o o 1 Aok s OB SR Do S Bog PA BE o1
Zﬁp; ELiF?jé gp 96, HhRAC onetesrceRvabbage?) ahdtetifurcosyphdstase,

15 subtype (G2) was performed with anti-CK 8, anti-stathmin and anti-
vimentin specific mAbs as described in example 5. Strong positive
staining for CK8 in the epithelium of the distal tubule and collectihg duct
system as well as in RCC cells of clear cell and chromophobic subtype
is shown. An intermediate to strong positive cytoplasmic staining of the
20 epithelium for stathmin in the distal tubule system; positive cytoplasmic

staining of RCC cells of the clear cell subtype as well as scattered
infiltrating inflammatory cells and a negative reaction of RCC cells of
chromophobic subtype is demonstrated. A strong positive cytoplasmic
staining of interstitial cells in normal kidney tissue and RCC cells of the
25 clear cell type, whereas normal tubulus epithelium is negative for anti-
vimentin staining. A weak expression of vimentin in RCC cells of the

chromophobic subtype is found.

Detailed description of the invention

30 The objects of the present invention are achieved on the basis of the unexpected
finding that R-actin, y-actin, a-tubulin, B-tubulin, cytokeratin, CK 8, cytoskeletal
tropomyosin, F-actin capping protein, hsp 27, hsp 60, hsp 70, hsp 90, grp 78
(BIP), gp 96, gluthathione-S-transferase, gluthathione synthetase, superoxide



WO 02/ 082076 PCT/ EP02/03503 7 disnutae, thioredoxin peroxidase, PA28a,
ubiquitin thiolesterase, triosephosphate isonerase, al dose reductase,

enoyl - CoAvbydstase, a-enol ase, annexin il, IV and V, st&CKmP02/03503
ni cotinam de- N-net hyl transferase, 823/ nucl eophosm n and vinentin,
preferably annexin I, 1V, V, stathmn, vinentin, 5 and B23/nucl eophosm n

bst : J pc o d dat i . t I [ticatal yti
e SubstERAL thFefi BRLMESIEAIRL LN BVl gge, Tl catalytic
protei ns argosepdsHane Hordsaes] AlSsk AaigaRs crByste hyd?gﬂg%gg&—@tné%sre,

Therefore, these Frot eins and fragnments thereof e ‘use
mar kers. 10armmexiptoteand \ofstathmip rresaimamide-dhtmathyitransfebasn i dentified by

detect on Ha2r HERGBIEREThG S Uherhars sty S3apdn IFN Y naES oy i,
protei n spoirsd BEBMURKHPTRANIR ard Subsikabs fHiRe %gd)twﬁeggg?%tfoﬂ rg{eéhaenal Jsi's

di gestion and anal yzed by mass spectronetry. ferenti
of sera frdargabidivatalyes piaeasame ispmpkduint RECspatiemts abd tiecrefore| thvaéd

proteins were jdentifled as tunor markers in RCC patients..As used herein,
the term "téj‘?‘%{tq_%%aorflyéése 8@8‘[“8%8 r‘?%‘f‘ltol?gcﬁ? %%S@rﬂ?tga\?@ﬁg?%”}%‘f s to the
protei ns 13nakidusls. Thetetdrs, thasé whdteind, ankBirhgmEhisthefadi Qsprnat iidhd 5K 8,

cytoskeletal 20 tropomyosin, F-actin capping protein, hsp 27, hsp 60, hsp
70, hsp 90,tugrgs marker.P), gp 96, gl ut hat hi one-S-transferase, gl uthathione

synt het gge, super oxi de disnutae, thioredoxin peroxidase, PA28a, ubiquitin
thi ol esterase, triosephosphate isonerase, al dose reductase, enoyl-CoA

hydrat ase, Bhepedtame,of taspeedant Idventivn #ade Veehliabmtifidd by two-dimensional gel
ni coti nam de- N- et hyl transf erase, 25 B23/ nucl eophosm n ‘and vi nmentin and

i munogeni celpetigaresist (fepddds. Tieed)fantbsukseanant delestopbytmmunokliaiting

i nmmunogeni c,_ | atLent i : i or, devel opnent. of di agnostic
met hods forwm&%@o%‘%@ @gﬁéﬂﬁ%rg?esﬁa@ﬁggﬁgt]efm%%cgsaf%geq&gsegrféor&aesem ed at
the surfaced@ilichtegélianbjeetdd to st digidioasind dARAMRISY fRiss ERBLIGMERY.
prognosi s of various therapeutic treatnents for the disease. In addition,
this di 96ovefith gferandakanalieis wbgetptromswtionts yrises pesttby Meluateers the

above mentioned proteins were identified as tumor markers in RCC patients.

As used herein, the term "tumor marker" according to the present invention refers
to the proteins R-actin, y-actin, a-tubulin, R-tubulin, cytokeratin, CK 8, cytoskeletal

20 tropomyosin, F-actin capping protein, hsp 27, hsp 60, hsp 70, hsp 90, grp 78
(BIP), gp 96, gluthathione-S-transferase, gluthathione synthetase, superoxide
dismutae, thioredoxin peroxidase, PA28a, ubiquitin thiolesterase,
triosephosphate isomerase, aldose reductase, enoyl-CoA hydratase, a-enolase,
annexin i, IV and V, stathmin, nicotinamide-N-methyltransferase,

25 B23/nucleophosmin and vimentin and immunogenic fragments thereof.

The finding that these proteins are immunogenic in RCC patients provides a
basis for development of diagnostic methods for RCC and other cancers in which
these proteins are presented at the surface of the tumor cell, as well as a means

30 for monitoring prognosis of various therapeutic treatments for the disease. In
addition, this discovery provides a method for use of these proteins as

immunogens for stimulation of an immune response against the tumor cells.



i mmunogens for stinulation of an i mmune response agai nst the tunor cells.
WO 02/ 082076 PCT/ EP02/ 03503 - 8 Accordingly, the present invention

provi des whe208m®m76f the proteins 9-actin, y- actin, a-tubw®CIEPoryIsekeratin,
cytokeratin 8, cytoskeletal troponyosin, gF—actin capping protein, hsp 27,
hsp 60, hsp 70, hsp 90, grp 78 (BIP), gp 96, gl uthathione-S-transferase,

gl ut hat ht oD YN SRCarSHRELOKh S BlaMiARe R 1Y LSRN ReLgX! dase.

PA28a, ubiquitin i ol'eStérase, 'tri oSephosSphate e

reduct ase, RAAYLAUOMNMNHKRGE, HARPAREE, cAOSIRAERI trbpotYodiRd F-a6tinst at hmi n,

ni coti nam de- N-met hyl transf erase, B23/ nucl éeophosm n and vinentin as tunor
mar kers. t cagppechraten, hehe7 pheks 0t hdmi@ MmO, mrovidl@&iPY hgp 86e of the
proteins 1

-act| -acti - ¥ -tubul i kerat j. ,
Py ocker et Al bfne sarHhSterasd; bt Binet s iielebd  Soneds%a8 diflawEs. nep 70,
hsp 90, gr phibfedBiPherdii S, @M%ﬂﬁﬂ?t@cla&@é@éﬁﬁ%ﬁ%h%@%&at hi one

synt het ase, superoxi de disnutae, thioredoxin peroxid ubiquitin

t hi ol est er dsemetasep aeiusesphiatiase semeyl-LxA hadddsse, bhenaidust asmxie oW afoA

hydr at ase, a-enol ase,, annexin 11, IV and V, stathmn, ) ) )

ni coti nani d6-athstiRyNicPinamniieaeneiitiransierapaodas/RusiegPRpamiHt ahd yEnenfifbr

mar kers for ancer. These proteins can be isolated and purified

by standar oasrntgjﬁﬂdoré‘ggwﬁcr: ‘'uding 20 chromat ography (e.g., ion exchange,

affinity, and size exclusion colum chromatography), centrifugation,

differential solubility, electrophoresis, or by an standard t echni que for

purificadi drsrsicigilyotha Pesemhiavpalen pEYigrOteE; wie efdhemsoteyesdB-gotin, y-actin,

i mrunoassays, desi gped, t o detect .th esence . of antibodi.es_in,a sanpl e of

an i ndi vi GEEOUTE; PEpUln EYioREIAT itk ot Heb AR YT BrE At BERNLd  or

25 i muni zadbein afs e Hd P RoYE RpbEYeWs (BNe), Ribese HiuthByeskd- @ further

provi des m?eérhodg' f(?rj det ggti'on and/@rb qu’?r;tgi ta(ti vé@’pneég#enent of

anti bodi es tthnsdetaed, gothatbionernynthedase rsipefoxite dignegeat thioredaxinon in a
atients sufferin

bi ol i | | [ i [ . h body fluid f
Tt om 90 ror P Reaer PR n Be g st Bt dlisse P ReSisRE 4 aT R BB g RS on of
fragments of q bie et UABH.CBA Kohmte% (E6ELE, SHEEASR: IV and V., stathmin

nicotinamide-N-methyltransferase B23/nucleophosmin and vimentin as tumor

markers for renal cell cancer.

These proteins can be isolated and purified by standard methods including

20 chromatography (e.g., ion exchange, affinity, and size exclusion column
chromatography), centrifugation, differential solubility, electrophoresis, or by any
standard technique for purification of proteins. The purified proteins can be used
in immunoassays designed to detect the presence of antibodies in a sample of an
individual, or alternatively, such protein preparations may be used for

25 immunization as described above and below.

The present invention further provides methods for detection and/or quantitative
measurement of antibodies directed to the tumor markers of the present invention
in a biological sample like serum or other body fluids of patients suffering from

30 RCC or other diseases characterized by the specific presentation of fragments of

the tumor markers on the cell surface.



WO 02/ 082076 PCT/ EP02/03503 9 These nethods for can be acconplished by
any of a nunber of nmethods. Such nethods include i mmunoassays which

i ncl ude bwpoag2ome®t [imted to conpetitive and non-conpePCIiBPE2/03583Y
systens using techniques such as Western dlots, radi oi munoassays, ELISA
(enzynme |inked i nmunosorbent assay), "sandw ch" 5 inmunoassays,

aaotions, | enSa e s AR B SR PG 2 BGy Cr B R T

fixation assejmds invudermthuriozissags adiayivcludeunitess et limital ie 35 fksitive

protein A in(}:unoassa S,. to nane but a few to For perform ng the assay,
the tumor n¥? EPg“Cﬁﬁ}g%@V?rﬁ%BVﬁV%témSol#ﬁlﬁgéﬁChMﬂﬁsawfbaS efndbletsor may

2 surface c2oa R o Bro Er R A RS By e RSO )T one

m crotiter ipiratieo@ssagsninimaneptedimistonasbags ereCbhierreastioigbjee diffusitr r o
those of skill in the art. 15 For

assays wll be. r.eadia{ﬁ%i agp.arent % _ ,

exanpl e, a PEEPYN BarPRedTBHNI HY$iBRIAsSaNY asdbginatios assayamasiplpment

i ndi vi dual , £,69i0R 4308 | i : f i g r e of
an anti bod;l/ OIESP ae? ne ’flmﬁgél?gg)urﬁné{tg%legy%fﬂ@gleéd | nﬂﬂ mﬁé%%ﬁd%&%ﬁg‘ed
to a tunor immankeassayet & marwarbua feerri ed out by a nmethod conprising the
followi ng steps: 20 a) immobilizing at | east one tunor marker onto a
menbrane or substrate; b) contacting the nmenbrane or substrate with a serum
sanpl e ayd mishyd ; j P%q t r
mar ker-ggeci?r: %%Wﬂ%g?%g I ’Sﬁ%%?ﬁmﬁ%&sﬁgﬁpgﬁﬁ t”geidn |viadual. For

t he det ect i mendfrander substratessrkeay bpecsedi inligoid {vatiee Suitablchmesdauans anpl e
typically second anti bpdi es | abel ed. with anp detectable | abel are used. The
det ect abl e ?%@Wat?\%?r%g)rﬁxﬁﬁm?%ia%{r@ﬁ@ caraple %#%I@?'QStFEHteH’yS SRR gr aphy.

i?:gvlef]?it gﬁemn@g\h §rf§|§11%§rr%g§ t{xﬁi@gd%eﬁgfélﬁﬁr Cé AltrdcBRUIBYE PASRLPIne! BRtnEF esent
suitable in vitro assays will be readily apparent to those of skill in the art.
15
For example, a in-vitro method for diagnosis and prognosis of cancer in an
individual, comprising detecting by means of an immuhoassay the presence of an
antibody obtained from a serum sample of said individual and directed to a tumor

marker protein can be carried out by a method comprising the following steps:

20
a) immobilizing at least one tumor marker onto a membrane or substrate;
b) contacting the membrane or substrate with a serum sample of an individual,
and
c) detecting the presence of tumor marker-specific antibodies in the serum
25 sample of the individual.

For the detection of the tumor marker specific-antibodies in the serum sample
typically second antibodies labeled with an detectable label are used. The
detectable label may be a radioisotope that is detected by autoradiography.

30 Isotopes that are particularly useful for the purpose of the present invention are

3H, 125[1 131]] 358 and 14C.



WO 02/ 082076 PCT/ EP02/03503 - 10 The second anti bodies may al so be
| abeled with a fluorescent conpound. The presence of a

f1 uorescewologosabel ed antibody is determ ned by exposing tPa/EP02/03503
i mmunoconj ugate to light of the proper_wayelLength and detecting the
resultant fluorescence. Fluorescent |abeling conpounds include

fl uorescei hyco [ n,

al 1 ophycocy ikt Ao o8 e RS R Pele D MR UORRet o BPVGERY "ide
second ant ifredgnoanf béiudeésmﬁnawabéladbahﬂbiodm”sme#mmgdltIy éxpoding the

chem | um nescent conp resence of the chem | um nescent-tagged 10

i munoconj J%P%”?@Méﬁﬁpﬂ’ggt B{/) hgeiraeen W@W'ﬁ@gtﬂr%ﬁ@@cfiﬂg Fr&ﬁﬁﬁﬁé‘ﬁé@hce
that = arisemdubidite FRGRUESR I9belmd AR GRldd BBLLEGRor les of

chem | um nescent bel 1 ng corrpound | umnol,” TS0 urh nol, an
aromat i 05 adsbtﬂiiwnmama@tréodamme mrfnvdwnytm&rmaphamo)@nm lall‘bplayttoo@tadma@ oxal at e
ester. %r lhé a blfﬁ!\é)grm nescent conpound can be used to | abel the
second antl g'denpiie and THAUBGRBINes a type of chemi | umi nescence found in
bi ol ogi cal systens in which a catalytic protein increases the efficiency
of the chem | um nescent reaction. The presence of a biolum nescent protein
is determi n@;kuemtim@yeﬂ‘tei mmldeant'qbpdse:aoebeodetbmabnelabem@doy Bi)uqillmgi inEgsgent
conpounds t re usef ul | uci ferin, ci ferase and

for bel i ng i nctgﬁ}e L%
acquori n. |r\<,e§p§nt ?%pglé%% SNEPHED %%‘&@@Féﬁ‘?v pggefed by
i nking 1§ hamm@ﬁmja@éﬂehg%térmlﬁéa syaxéfa%tmg\hﬁ@ p e Rl AR TeRRENER that

conjugate is incubated in the presence of ppropriate substrate, the
enzyne noi edysasediwing e edurhe vha ahebycalaeactian. ;Ermdmies af chemiloalinesoeet y

whi ch can be, det ect ed, ect oto tric, . fluorqmetric or
vi sual mean&bP® E}%ﬁ‘ﬁmé’guaas '%ﬁ%ﬁ@‘?ﬂg%(’i ‘nl9 %F(EP”? ICRerIdinimy C%Pbl?é‘l

pol yspeci f'|ﬁ1|d§iﬂl@°§@@bH€!l®‘itﬁﬁ saltpdUteokda@ad A6t osi dase, gl ucose oxidase,
per oxi dase and al kal i ne phosphatase. Those of skill in the art will know

of other suitable |abels which can be enployed ,o0 in accordance with the
e bi.ndin ti e bodi,es gggy be

present inv 0 h e a

acconpl |1§he malequ(g -ls;}'%lHBH?%S(E ﬁﬂml%'ggl?ﬁg&ﬁ? Y Welagﬁm‘e\%c@@?i@@ﬁ'

PCT/ EPO2/ 03g@uminescence is a type of chemiluminescence found in biological systems in
which a catalytic protein increases the efficiency of the chemiluminescent
reaction. The presence of a bioluminescent protein is determined by detecting the
presence of luminescence. Bioluminescent compounds that are useful for

20 fabeling include luciferin, luciferase and acquorin.

Alternatively, the second antibody can be detectably labeled by linking the
second antibody to an enzyme. When the antibody-enzyme conjugate is
incubated in the presence of the appropriate substrate, the enzyme moiety reacts
25 with the substrate to produce a chemical moiety which can be detected, for
exampie, by spectrophotometric, fluorometric or visual means. Examples of
enzymes that can be used to detectably label polyspecific immunoconjugates
include B-galactosidase, glucose oxidase, peroxidase and alkaline phosphatase.
Those of skill in the art will know of other suitable labels which can be employed
30 in accordance with the present invention. The binding of marker moieties to anti-

bodies can be accomplished using standard techniques known to the art.



- 11 Typical nmethodology in this regard is described by Kennedy et at.,
Adin. Chim Acta 1976, 70, 1; Schurs et at., din. Chim Acta 1977, 81, 1,
Shi h et awo,02lo820f6 J. Cancer 1990, 46, 1101; Stein et at PCTEPZEISOReS.
1990, 50, 1330. 5 The detection and/or_qyantitative nmeasurenent of
antibodies directed to the tunor markers of the present invention in serum

or ot her bophyyiEhithamosdbdya lfﬁi;e,%gilg]ﬂa i§‘are§€ﬁﬂ>ét9bngén?1@icj§/’ie‘i"é‘?l Blienar e at
S y the

n
ri sk for or ot her disorder aracterized munogeni ¢
properties Attaty 6 doi; Hahwerat abf CGliheChinesaeta 1977y 8nt 1 p8hinetdilt irthal |y,

or ogr easi orCaretn ] deadd0 T RE PESe e oo JSH: 5B Pre i des ki s for
perform ng these detection nethods. Such a kit can contain all the

necessary elenents to performa diagnostic assay described above. A kit
wi || conpri Flee detacdiasandhe aantidativermeasyersintgf ahtibodiesdirestedeoktbe. The

kit may al s | econd _cont ai.ner. conpri si a nt.i bod r
fragnent -t ROPEBRALGFs B BRoASahP RS n SRR Sr et Body biids pamlieuses
anti- humaninlgeeailhy beHhdiviloalstnio ard Aaemk 188 RIC bhethdralisGBkrser um and a
detectable |abel as described above. 20 The identification of the tunor

mar ker s ass@wractedizad by thednprudgesis rropagies dfdhe timnumerkesap fhepraseat

di sease. Th : ' ' i t.he tunor rkers to elicit an
i mmune r esp@\ﬁggﬁéﬂi%q]d@nc%?@i @%Q*ﬁ?’?tﬁgﬁ%ﬁnﬁﬁ?ﬂﬁs %?aneé'ﬁa or inhibiting
tunor cebl Erogwbbticallyeotstay thEasicgFsssiaofteRligRaiced using the methods
descri bed above for purification of proteins. 25 Alternatively, the patient

may be treated with anti bodi es, preferably humani zed antibodies or

ti body f i . . . lici,t, a,. ti
i oh 13l |1 TR T RRLEE AR b TS RBr o Pk B Hp RS RRbRRe
growt h. 30 Jbeh beitnaarecdntaindy theagmestary dletneata@arsitnth didtholie 2884y
invention refers to a portion of an antibody such as F(ab')2, F(ab)Z2,

Fab', Fab, @@wrribge ahave. ARdhwiidicsyyisent lsastianaueentainer aampsising thedgment
bi nds w.th a At | h I I t i ntact anti body. The
Cerm al 98 i AT odrs Koy heh Bl oL SR BoyreR DBy Et maiibgdbFoasos
fragment thereof having a appropriate recognition site (for example an anti-
human IgG antibody) for the antibodies of the patient serum and a detectable

label as described above.

20 The identification of the tumor markers associated with RCC provides a basis for
immunotherapy of the disease. The patient may be immunized with the tumor
markers to elicit an immune response which facilitates killing of tumor cells and/or
inhibiting tumor cell growth. The tumor markers can be prepared using the
methods described above for purification of proteins.

25
Alternatively, the patient may be treated with antibodies, preferably humanized
antibodies or antibody fragments directed to the tumor markers to elicit a reaction

which facilitates killing of tumor cells and/or inhibiting tumor cell growth.

30 The term “antibody fragment” in the meaning of the present invention refers to a
portion of an antibody such as F(ab");, F(ab),, Fab', Fab, and the like. Regardless
of structure, an antibody fragment binds with the same antigen that is recognized

by the intact antibody. The term also includes a synthetic or a genetically



- 12 engineered pol ypeptide that binds to a specific antigen, such as

pol ypeptides consisting of the light chain variable region, "Fv" fragnents
consi sti ngoak/osteee vari abl e regi ons of the heavy and | i ghtrCahpoe3so3

reconbi nant single chain polypeptide molgcules in which light and heavy
vari abl e regions are connected by 5 a peptide linker ("scFv proteins"), and

mni mal rec i1l i LSk f P-101 agj i . t mmec
the nypervat et so RARREbHBE Fla oo inc ThBBE0 Bl RS HapliBR e

anti bodi es egtingi sfgh&RghpEhdihearidelei reglon, regi fegment eoridtiagtofiiegi ons of
am no acids |located . in th&@l{i ght and to heavy chain which derive from human
sour ces whefdiaP!e RIOIGYDEF e hedlyaankighsroainge recambinam sivaleehidm sour ces.
"FRs" nean i e0i Qf: i iLEhinsthe
s abre ) GRS S TR CR AR N800 Al R0 LB )
occurs. 515a Bebfidd tmiedr Esti\bpaitainst) candamitirad recoyriittsrs uoits tivesigtireseithe

i nvention can, be 8regar ed usi nrg, net hogs wel | -known to those of skill in the
art. (G eenPi@Nospcid resipuigy fastirbim!etheoypRvenarie ARgicser a, " i n:

| mmunochem cal Protocols (Manson, ed.), pages 1-5 (Humana Press 1992);
Wllians et at., "Expression of foreign proteins in E. coli using plasmd
vect ors andTpeitér Gatrmanizefl asfibodiEstrgfedsytolamibbdimstddnoutishsg FRa0Wfithe DNA
Cloning 2: Expressiaon Systens, 2nd Edition, dover et at. (eds.), page 15
(Onford Lni VRITATE [ @Pas STHGBBRIEN ToEons AL AN RCREJOGAIE i TS 20k ber o

can be i pcr gasga-Hdin Qch H@ﬁv@%npﬁuﬁ\an s%gkeé@ng%reggqhe%gpe abfd %@ﬂg

hydr oxi dle) or Freund's conplete or 1 nconplete j uva ol ype
useful for demmelraet nemhahen sowtesle fusion pol ypeptides, such as fusions

f the t K ti th f t. [ I LI
e el e B B0 R BSE T e IR BB e o
be 2 Tul | -V&RE8D Ebe Unanae fediehs baRridieERabiioh bf bifindabiaeRk.Ae porti on

i s "hapten- portion advant ageousl y j ol ne Inked to a
macronol ecul ar 30 carrier (such as keyhole |inpet henocyanin (KLH), bovine

E‘é;—fgpglzyts)(u)?,- gygﬁﬁagn%oéigts 0 the ttu%%(grinqg\rkfe% oi‘ e ;glri@eég}\ti i%\r/]ént\llgl)n gs% gg2076
prepared using methods well-known to those of skill in the art. (Green et al.,
"Production of Polyclonal Antisera,” in: immunochemical Protocols (Manson, ed.),
péges 1-5 (Humana Press 1992); Williams et al., "Expression of foreign proteins
in E. coli using plasmid vectors and purificatjon of specific polyclonal antibodies,"
20 in DNA Cloning 2: Expression Systems, 2nd Edition, Glover et al. (eds.), page 15
(Oxford University Press 1995)).

The immunogenicity of the tumor markers can be increased through the use of an
adjuvant, such as alum (aluminum hydroxide) or Freund's complete or incomplete
25 adjuvant. Polypeptides useful for immunization also include fusion polypeptides,
such as fusions of the tumor marker or a portion thereof with an immunoglobulin
polypeptide or with maltose binding protein. The polypeptide immunogen may be
a full-length molecule or a portion thereof. If the polypeptide portion is "hapten-
like," such portion may be advantageously joined or finked to a macromolecular
30 carrier (such as keyhole limpet hemocyanin (KLH), bovine serum albumin (BSA)

or tetanus toxoid) for immunization.



Monocl onal anti bodies to the tunor markers may be obtained by nethods known
to those skilled in the art (see, for exanple, Kohler et al., Nature 1975,

256: 495 ;wOo@elosam et al. (eds.), Current Protocol s in | mhomapoyy3sod/ol . 1,

pages 2.5.1- 2.6.7 (John Wley & Sons_-1991); Picksley et al., "Production
of nonocl onal antibodies 5 against proteins expressed in E coli,"” in DNA

d oni ng 2: r&&ﬁwéﬁamtmém the%ﬁﬁhoﬁ%érk@r@ m%%\éedbtﬁfnee'b &gﬂ?od)s K

(Oford University Press 95)). Briefly, nonoclona antlbo I'es can
obt ai ned bytoithpse tkiled in H’@ @\ﬁtl(ﬂiﬁea foreraroglet Kohlec @trpt.j Biatuge di9g 50256406 ; of

t he tunor e ese of antib roduc

r enovi ng a@é‘r‘%@rﬂ %taér1rp ész)r Ep tﬁéogdf]é@ﬁ“fr@l%@’ &@Q%ﬁo%@ és,
fusing the Bohy VUG ISNIM 99 )MPRKERT el | SDﬂdau@ﬁ@ﬁﬂ@FﬁmoH&Wda@Q di€s oni ng
t he hybrldonas sel ecting positive clones which produce antibodies to the

anti gen, 5 c (AGANStRICERS eXpeesed Hak oo dudWNARIoNogi% Expreasien Systengen, and

| f
o0 i i, eoglo sl o kG 8,1 k'
human rmonodBriefyy, nantadlmdal anhlbmeslmncbé oitalneainty PRstitieg ralce wigbgai ned from

transgenic mce that have been engi neered to produce specific human
ant i bodi es GOTMPRUIHSRITHES G Qe wore Ahihedngir markers, yerigingihguereseneerent s

of the hu t i.ns of
i ce 20 deregop Ry MO D RASa S RS S ny M pb5Buda

di srupt ii@nsolhint Bymehdoges dusingeny B-lyhaiHocgtes \Jvitlghiyefkb’tﬂa ell9€d prothee
transgeni c mce can Sé)nt hesi ze human anti bodi es specific for human

anti gens, aAWrideEnas; slondng thsahyiidemas, SGIQ%IU@@OISUWQWIWS Wwhigh-psedwes i ng
nre descr iugopfEs e g8, G NUFRNA bR Ete driPobEgdg e S, o

Lonberg et axtttgenhbhdn%@léﬁ%the @ﬁ&od&sﬁf‘romﬁﬂembhdbmtcmures Int. I nmmun.
1994, 6, 579. Mbonocl onal antibodies can be isolated and purified from

hybridoma cultures by a 30 variety of well-established techni ques Such

| sol ati on RGeS A A1G] Hﬂt‘?orar%{@rta%h%%v 8ﬂ@1%%§8£§1@%@80@'3®%&

Sephar ose, si ze-exclusi on chromatogra tography
(see, for ejeivederortal hmanaﬁorﬁlﬁﬁ@%l%nﬂbody HImaa m@ﬁkﬁ’clm%ngo&e}, -ote9. 3;

Bai nes et al "Purification of |nmunoglobulin G ( J in WD 02/ 082076
PCT/ EP02/ 0 3ained from transgenic mice that have been engmeere to produce specific
human antibodies in response to antigenic, challenge. In this technique, elements
of the human heavy and light chain locus are introduced into strains of mice
20 derived from embryonic stem cell lines that contain targeted disruptions of the
endogenous heavy chain and light chain loci. The transgenic mice can synthesize
human antibodies specific for human antigens, and the mice can be used to

produce human antibody-secreting hybridomas.

25 Methods for obtaining human antibodies from transgenic mice are described, for
example, by Green et al., Nature Genet. 1994 7, 13; Lonberg et al., Nature 1994,
368, 856; and Taylor et al., Int. Immun. 1994, 6, 579.

Monoclonal antibodies can be isolated and purified from hybridoma cultures by a
30 variety of well-established techniques. Such isolation techniques include affinity
chromatography with Protein-A Sepharose, size-exclusion chromatography, and
ion-exchange chromatography (see, for example, Coligan at pages 2.7. 1-2.7.12
and pages 2.9.1-2.9.3; Baines et al., "Purification of Immunoglobulin G (IgG)," in



- 14 WMethods in Ml ecular Biology, Vol. 10, pages 79-104 (The Hunmana
Press, Inc. 1992). For particular uses, it may be desirable to prepare

f ragnment swofo2togm7ant i -t unmor 5 marker anti bodi es. Such antPCygPg2/63563ment s
can be obtained, for exanple, by proteoljytic hydrolysis of the antibody.
Ant i body fragrrents can be obtained by pepsin or papain digestion of whole

ant i bodi es r@ﬁ@vameearar BRAIBGPIS /o1 A%0 Ahgdlsi 141904 2Th QA BRCLE It agnent s

can be produced by enzynmatic c vage of Tanti pepsinto provide
a 5S fragnmemM9djenot ed F( ab')2: This fragnent 10 can be further cl eaved
using a thiol reducing agent to produce 3.5S Fab' nonoval ent fragnents.
Optional ly, the cleavage reaction can be perfornmed using a bl ocking group

for the sulfqustimbuidr ades i Hagtber geditabid iPPepareagmehts o el drilitimo

| i nkages. As an alternative n enzymati c cl eavage~usi ng pepsl n produces
t wo non@vanneﬁ(ermbbd@g}nﬁmlcb aairrtido@yrfrﬁgrﬁern@nmmbechhtaoed yfor Ehamelardyhods

15 d b [,d . S. tent, No., 4 1, 647,
N sonof i et Protrotic i8R REe BtEaHY An sty TagheBBENag palained Bhnem 3.
1959, 73, sin Efjgbgﬁﬁh cﬁbe@lon of \Nh%td?ﬁ’r@édle@ Mnﬂgﬁal\(ﬁ&hoas P& 422

(Academ c Press by Coligan at pages 2.
2. 10. - 2. 10. ustpgion, raerrbaéy I‘r@gmeasrlts carebermgdm&d bwanemah@cﬂeaaageebar ation

of heavy chal s to f m m)n val ent t - heavy, ch a further
cl eavage of? tr%é)&#% P&PSBY eF?rOV'ejﬁz%/lrirg jagme Wrtedrﬁr@g?d%E bgg?"EBlS?f%%Bﬂﬂ‘i ques
may al SQObecéﬁBé,fuﬁﬁeH Q@Qv@ﬁuérh%athf@%ﬁrﬁg Bhesk tb%rbHGC@BtSSJPQbT hat is
recogni zed by the intact antib For exanpl e, Fv fragnents conprise an

associ at i onm@ﬂoweahﬁagrme@m@r@rorraﬁv stheza&aeas\/ea@@d’eat:’ﬂ@hcalahetrerﬁmﬂmedmur@t
as descri bed | nbar et, a

N toroat | vt pioert glausliof tre Flf e Biouns Flhaso Ta b i,

di sul fide baiges A5@gSaltdrikedk n PRl @ é\%é{:}é@eﬁ 8b&in QGhd@setwcfsee
for exanpl e, Sgg dhu, Cr?t ] Rev. Brégftgch 19%2 '2@? p 3dr e

fragment s mmnomafent Eeb Viaganentyiandias e fragmemt dwecﬁboﬁ'ﬁreeeeﬂeﬂbpda ar@eptl de

| i nker. Thesge sin charn ant | en bi, ndi pre red by

construcltsi n@ Ed gb[e u m Fagn%y rlrciﬁqb? Qrgglilﬁ? ‘éggﬁhé&jﬁﬁ ”Pﬁ

gggeVL domagnsy R BBcRED. BRIPHSE! e96@BRD 30! Pgﬁeu,qé,@&&érﬁ%. 1058, yBr yehur a'
Edelman et al., in Methods in Enzymology Vol. 1, page 422 (Academic Press

1967), and by Coligan at pages 2.8.1-2.8.10 and 2.10.-2.10.4.

20 Other methods of cleaving antibodies, such as separation of heavy chains to form
monovalent light-heavy chain fragments, further cleavage of fragments, or other
enzymatic, chemical or genetic techniques may also be used, so long as the
fragments bind to the antigen that is recognized by the intact antibody.

For example, Fv fragments comprise an association of Vi and Vy_chains. This

25 association can be noncovalent, as described by Inbar et al. Proc. Natl. Acad.
Sci. USA 1972, 69, 2659. Alternatively, the variable chains can be linked by an
intermolecular disulfide bond or cross-linked by chemicals such as glutaraldehyde
(see, for example, Sandhu, Crit. Rev. Biotech. 1992, 12, 437).

30 The Fv fragments may comprise Vy and V| chains which are connected by a
peptide linker. These single-chain antigen binding proteins (scFv) are prepared
by constructing a structural gene comprising DNA sequences encoding the Vy -

and V|, domains which are connected by an oligonucleoctide. The structural gene



WO 02/ 082076 PCT/ EP02/03503 - 15 is inserted into an expression vector
which is subsequently introduced into. a host cell, such as E. coli. The
reconbi nawo obwsx7€el | s synthesize a single polypeptide clrailrEPa2/0350R | i nker
peptide bridging the two V donains. Metheds_for producing scFvs are
described, for exanple, by Witlow et al. Methods: A Conpanion to 5 Methods

E I 4994 C. 88, .2 2 42
Ladnor et o e B e o vedig i s Ruosaaie fERraiGe FlS et an
be obt ai nedCQiS/ sgszlp;@gufi\g:dhyﬁpegewmblmaot host dammyntm:%eeé%l (S;vreybr;yb@ tl@éf‘gr

| ect I rarjes e or simlar vectors
;S(ra]s'? ;nlcgg aﬂﬁ%ﬁ&ﬂ%ﬁhﬁ% aél‘?ﬂji‘&ﬁtr idﬂélw the ﬁa@g\%@mq'nwemﬁéﬁémdmm her
form of an aifvshaedstABER Mor kkaphe n
conpl enment arl t; det ersm ni ng rreglaor? %&lt%%gétg%pw %A@ﬁ%mon to
recogni t f onMethndssn)Enzamalegynbai 2e87 Hglsomest Birdtatr, @emeema@dgng 4 CDR

of an ant'bLélé’ner%Ital g:,e ?fé?'%jﬁo Agsé@??%ge prepared, for exarrple by usi ng

t he pol ynerase chain’ size the variable region fromRNA
of antibody-producing cells (see, for exanple, Larrick at al., I\/bt hods:_A
Compani on to Methods in Enz%( nmol ogy 1991, 2, 106; Courtenay-Luck, "Cenetic
Mani pul at i oS 8h INsiEtiPBnalsck ranvhelvbtgined hy mpwhgﬂwhpmwé@th & tumor

| Ritt t al d
e 166 ( S RE U BR SRl B liog BRIt i Btetin Biags ar Smilatonc | &
Mani pul abi orecacrd Fomnﬁaﬁb@nth@éug‘mé@@fiinﬁﬁobmtéu Ng&%%'léﬁw&}{%gﬁ?w? | es:

Princi pl es and Ap ications, Birch et al page - Li ss,
Inc. 1995))Angihesiaia ofen antibedsfagmentisra pamtic@rc:@mng hardy simgie be deri ved

v e pr oduoed By e ey SRR ARG e R K B s ﬁ%ﬁhé}”r%ég&&%'@???'o?ns
3T Tau) oo o iy RO AT
inthe fr arf@‘vlbwestr ég%@@nﬁs ar¢ erenaredcfoc examptp dytising the psipmetasnthaindy
e ST LR R A R R B O S an
regions. Ggeeeafor brampidluesritioet &l MEMIds: A Companion to Methods in

‘Enzymology 1991, 2, 106; Courtenay-Luck, "Genetic Manipulation of Monoclonal

Antibodies," in Monoclonal Antibodies: Production, Engineering and Clinical

Application, Ritter et al. (eds.), page 166 (Cambridge University Press 1995), and

20 Ward et al., "Genetic Manipulation and Expression of Antibodies," in Monoclonal
Antibodies: Principles and Applications, Birch et al., (eds.), page 137 (Wiley-Liss,
Inc. 1995)). |

Alternatively, an anti-tumor marker antibody may be derived from a "humanized"

25 monoclonél antibody. Humanized monoclonal antibodies are produced by
transferring mouse complementary determinihg regions from heavy and light
variable chains of the mouse immunoglobulin into a human variable domain.
Typical residues of human antibodies are then substituted in the framework
regions of the murine counterparts. The use of antibody components derived from

30 humanized monoclonal antibodies obviates potential probiems associated with
the immunogenicity of murine constant regions. General techniques for cloning
murine immunoglobulin variable domains are described, for example, by Orlandi
et al., Proc. Natl. Acad Sci. USA 1989, 86, 3833. Techniques for producing



mur i ne i munogl obul i n vari abl e domai ns are described, for exanple, by
Olandi et al., Proc. Natl. Acad Sci. USA 1989, 86, 3833. Techni ques for
pr oduci ngwd0202200082076 PCT/ EP02/ 03503 16 hunmani zed nono®@lcarepo2/easvs bodi es
are described, for exanple, by Jones et at. - Nature 1986, 321, 522; Carter
et al.,- Proc. Natl. Acad. Sci. USA 1992, 89, 4285; Sandhu, Crit. Rev.

Bi ot ech. 19%aﬁi%edﬂﬁ5hog§bﬁﬁleént%bd@s-ar?‘]desbﬁms'@-fo?%%"mﬁie?%wgcﬁﬁé%d% aﬁ“dhi r

(ed.), Antibody Engineering Protocols (Hunmana Press, | el ley,
"Engi neer i nYjatrtierl§88uBRt. 221 Gartkreas al.; Pro®ridateiAcasn GichaéBA 1§I2PBO N4288: es

1566) . “and By SRRy, BloietE Mgz 4BT9RE; Sigtatataiy” dawin Tood, T80 M
Al ter nat i vepg44 t1eiatede)IANBY AP E gAY MictdtAdiRRd)a RIeEONNEY PicH)Ns

directed to lo the tunor narker proteins to elicit a reaction whic
faci | i t afesKrigy, i'Rggieeefingohecapewic Andzasties, hiti BiateindEngineeringe Rrinpimes h.  As

used herein Y i (o) r in.,refers.to f usi on nol ecul e
that consi asct]i ﬁ’gas(%gc:??}bé gba%g%még%% %%ﬁ-g% t@% ”eﬂ’ﬁiﬁgﬁi I8 ected to
a tunor 15 n@@RKeandbytQeecdr éﬁén,tUiSl\F%iéhmo.a@,é%,me(ﬁéD‘?}!t' c agent which is

fused directly or via a linker or spacer to the inmunogl obulin or fragnent
thereof.. Exanples of therapeutic agents suitable for such fusion proteins
i nclude i mvtevoaTidely ather satsrd rﬁ@wb@&eaféuwﬂ%@ﬁﬂb@dfﬂ}simfwdt&iﬂbm@&éﬁ to
cytokines such as [IL-1, IL-2, I'L-4, 1L-6, IL-7, IL-10, IL-13, TFNs, TNFa
or CSFs.1020thedymen mriles prriehgdomdic rapaciien whiahsfehiitaiek Kiting ofdutissells

skilled in éft’%ﬂr}hf&ﬁg&l?‘%@ﬁfé&ﬂ%@ﬁﬁh conponent of the fusion protein and

chenical |y Tonjugati atively, a polynucleotide encodi ng both
conponents of the fusion protein in the proper reading frame can be

gener at ed using known techni ques and 25 expressed by the nethods described
for exanpl eAs HSEPGESSIN3HE term "antbedpbicreprotein” refers tova fusionmateduiethaigen

conpri si ng . ] 0 e purified t r rkers . to which a
pati ent canéger 'T%ése%agb@lg{oifaa%%w%%? a Frag@%@ﬂ%r@gﬁgrqc&?q ttoaﬂ WRlne
responses 3fharker of the present invention and a therapeutic agent which is fused directly or
via a linker or spacer to the immunoglobulin or fragment thereof..
Examples of therapeutic agents suitable for such fusion proteins include
immunomodulators and toxins, for example but not limited to cytokines such as
IL-1, IL-2, IL-4, IL-6, IL-7, IL-10, IL-13, IFNs, TNFa or CSFs.

Fusion proteins can be prepared by methods known to those skilled in the art by
preparing each component of the fusion protein and chemically conjugating them.
Alternatively, a polynucleotide encoding both components of the fusion protein in
the proper reading frame can be generated using known techniques and

25 expressed by the methods described for example in EP06594309.

In one embodiment of the invention an immunogen comprising one or a mixture
of the purified tumor markers to which a patient cancer has developed antibodies,

is used to elicit an immune response.

In another embodiment of the present invention antibodies or antibody fragments
raised against the tumor markers of the present invention may be used to a

reaction which facilitates killing of tumor cells and/or inhibiting tumor cell growth.



I n anot her enbodi nent of the present invention antibodies or antibody
fragnments raised against the tunor markers of the present invention may be
used to aworeeagizoron which facilitates killing of tunor celPiC3/EPaziH3sn3
inhibiting tumor cell growth. WD 02/082076 PBCT/EP02/03503 - 17 The tunor
mar kers, m xtures thereof or the antibodies and anti body fragnents or

ant i body f u:sh@mraepﬁ@rve@rsofmmeesoeh%%&tor'twaﬂflb@&\eg%ﬂg%tﬁeagkﬁgn%rgw' y
or within pharmaceutical conpositions conprising sa

phar maceut i artidogy faammratﬂl@s af 1h@epreseratanvemiromcarebelap|pbed dirlaeht;ebow&hm
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Cpeci fi o pr et bagliar EuBhshy S5 Rorpands pod e tareiacsticaly
surface. Asadtepiatleciugnt, to'éﬁlérﬂfrf@xcmtffﬁél%ﬁﬂéﬂ t%aéétbén?s%@ﬁgrﬁ@ RorhaREl

means an inert, non toxic solid or liquid filler, diluent or encapsu atlng
material 5 nefhef é&@ﬁﬁﬁg Charm@rezeﬁebxythm $nﬁcﬂfl1bpr@@t3ntﬁéloomﬁﬁmgmbrds ofithen t he

patient. Sufumlrﬁar ﬁrtﬁgr%” Sggﬁg% carriers are well known in the art

such as sterile vvate us dextrose, sugar solutions, ethanol,

glycols and oils, i ncl udi ng those of petroleum aninmal, vegetable, or
synthetic origin, for exanple, Eeanut oil, soybean oil and mneral oil. 15
The fornul ab$ é‘ﬁ@ desoindineylar® Pharmasesricaliy aﬁﬁ@ptﬁbl%@:ﬂﬁlﬁi“ﬁ@amﬂaasn&rmt
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par ent erjal adimmelytw:ﬁt trwﬂactl\@r‘cbmpémﬁd@ WRY tihe pas@st. Baitamer 9#@#@@b‘lwlﬁ;und

formul ations derived above; 20 including but not limted to oral
i nt r ader mal CaITIRES amy@hkapwm'ﬂﬁh%aéﬁusbraéaﬂtenlawatea\ﬁ@rhaasaqws dextrose,

subcut aneoug, t I e Qus

"t avenous g P, SRR Gi@s abP 0 JBRuAM Rl e B ERER e
techni ques. vq!gaablet besmﬂmmbﬁf;mf rcm@mp?é mmh:t@ﬂ 96 et and hiigélapbi.and
topi cal application are suitab Parenteral conpositions and conbi nations

are nost preferably adm nistered intravenously either in a bolus formor

Thie {ant| o AR ARARRCCAMI8 110 RNRoROE TEa b€ SymitlS Rt a8 U RRER "
carriers ancoreaming eomheriopal ﬁ@nmgaam@@m@wé@eemb@ éame@aam%}ﬂ&e

sodi um bi car bonat e, nagnesi um stearate, calciumstearate, talc,
adjuvants and vehicles which are typical for parenteral administration.

Many methods may be used to introduce the formulations derived above;
20 including but not limited to oral, intradermal, intramuscular, intraperitoneal,

infravenous, and subcutaneous.

The term "parenteral” includes herein subcutaneous, intravenous, intra-articular

and intratracheal injection and infusion techniques. Also other administrations
25 such as oral administration and topical application are suitable. Parenteral

compositions and combinations are most preferably administered intravenously

either in a bolus form or as a constant fusion according to known procedures.

When the compounds of this invention are formulated as a tablet capsuie or
30 powder, usual carriers and excipients such as magnesium carbonate, caicium

carbonate, sodium bicarbonate, magnesium stearate, calcium stearate, talc,

lactose, microcrystalline cellulose, methyl cellulose, sodium carboxymethyl

cellulose starch and anhydrous silica, lubricants such as hydrated castor oil,



| act ose, mcrocrystalline cellulose, nethyl cellul ose, sodium carboxynethyl
cel lul ose starch and anhydrous silica, lubricants such as hydrated castor
oi |, WO Ox008a8066 PCT/ EPO2/ 03503 18 nmgnesi um st ear at e, peadirarvisesir yl

sul fate and sugar, pectin, dextrin, tragaganth, a |lownelting wax, cocoa
butter, alginates, gelatin, polyvinyl pyrrolidone, polyethyl glycols,

quat er nary EgResium seepsendsdiandatife slifke # é/t&gdalr, &éﬁirpgd%gﬁ@? %%E?Q?@ﬁbr

starch, glucose, gum arabi cum and nennitol can be use
capsul es med lyemBESWaxec 60¢eh hgtiero alginatessgaletin, dalwumylipyrolidoset . O al

liquid pre } i_.n e form of aqueous or Qily suspensions,
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product forbindecarih asisizoeh Wltdbsaaham Sabrid BRE nsat it kan wehisee Thef ore

use. Such liquid io preparations nmay contain conventional additives |ike
t

suspendi hg 18EISHS 8T CaRRIPSiM3N by cagletascording e atheds kil khewnadndhe art.
preservatives. Topical applications may be in the form of aqueous or oily
suspensi ons, solutions, enulsions, jellies or preferably emul sion

oi ntment s. Qfallliquiciomepsiationssmap bprin $hafrihef 4diBIusRIHHGstispEkdlons,
formul ations are preferred wherein the tunor markers are fornulated with a
sui t abl e adfUVURRS. EMNWEEE. $UPRRAEIEE, OREaYRRIAtRSSHiechas pedp@nsdudt ot he

protein antji Sl j i e_ng imted to

m ner al ge|H$,gSQ?t3§H%Mﬁﬂ1hﬁ‘ﬁ?ﬁ§%?§§?‘ é?nfsf%#gglgg%bg{ca{?\yggsa@ (r]\lé'gs such as
| ysol eciib hi prepplationsi rnapeoyis copantianabaddit RePiKedasspepiding #48Htsi ons, and
potentially useful human adjuvants such as BCG (bacilli Cagl nett- QGuerin)
and ( Cor yneHRESEYNGAIANS IN-2ereUSIGvges a8 mdesRyvelvashe i nvention may
contain daily required anounts of the 25 conmpound according to the
invention, or sub-nultiples thereof to make up the desired dose. The

opt i mum t heT gieaitappdichiions oegyt Bbinehd dsmy ef agueslaser 6igt SudpehsioasgsMations,
patient (manmma| s, including humans) depends on a variety of factors, such
as the actiSTHPIYS. {9lies pepisfeablicemulsiarupptiogRisenpl oyed, the age, body

wei ght, ,general health, sex, diet, tine and route of adm nistration, rate
of 30 clearance, the object of the treatnent, i. e., therapy or prophyl axis

and the natlrempositions comprising the tumor markers such formulations are preferred
wherein the tumor markers are formulated with a suitable adjuvant in order to
enhance the immunological response to the protein antigen. Suitable adjuvants
include, but are not limited to mineral gels, e.g. aluminum hydroxide, surface
20 active substances such as lysolecithin, pluronic polyols, polyanions, peptides, oil
emulsions, and potentially useful human adjuvants such as BCG (bacilli Calmett-

Guerin) and (Corynebacterium parvum).

Unit doses according to the invention may contain daily required amounts of the
25 compound according to the invention, or sub-multiples thereof to make up the
desired dose. The optimum therapeutically acceptable dosage and dose rate for
a given patient (mammals, including humans) depends on a variety of factors,
such as the activity of the specific active compound employed, the age, body
weight, general heaith, sex, diet, time and route of administration, rate of
30 clearance, the object of the treatment, i. e., therapy or prophylaxis and the nature

of the disease to be treated which are known to the skilled person.



of the disease to be treated which are known to the skilled person. WO

02/ 082076 PCT/ EP02/ 03503 - 19 Therefore, in conpositions and conbi nations
in a treawed2fpstorent (in vivo) a pharnaceutical effectivecdaPoyodose of

t he active conpound of this invention isjghbetween about 0.01 and 100 ny/ kg
body wei ght, preferably between 0.1 and 10 ng/kg body weight. According to

the appl | CalTHeQ@fofr@,riﬁ‘c‘éih@gl_cﬁsiitﬁ@*seaﬂpéﬁmg%ﬁén§Wéq}%ta?@b‘éﬁgﬂta(ﬂ‘{ Oibopgd 10 nyg

of the active conpound. e tunmor markers, antibodies an I body fusion

protei ns offhamapeuiesieifactive dailbtose ef thiesactiveeafonpéundofthisniovéstiomist h

ot her chemqg [ e 4ncChenot her apeut i ¢_agents which b sed
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accor di ng trﬁg/ﬂ(bitﬁ)dgn)‘léi@ht.%co@d]ﬁ@tté thappIR4Ebh fomR binaGRRL RsEMEY f ect s,
i.e., prevent the developnent, maturation, or spread of " neopiastic cells,
di rect | y5 orfontaintheiyeee 8101 apd §0 mewf #ya astivet ¢cempeury:t ot oxi ¢ ef fects, and
not indirectly through nmechani snms such as biol ogi cal response nodification.
Chenot herapeuti c agents according to the invention are preferably natural

or 15 synt HiHe unedremiadars cantihodistsandaitididy Reiokad rofdhs eftRSpregEfh as
proteins, _antibodies, chenpkines, cytoki nesH@Bol ypeptides etc. are not

excl uded. TREIoRare 3lge yaehi beeryurstiophuith othar ahematberagentic ageais. abl e i n

conmer ci al i (PoT : ' ' 2- C|.j Ni evel opnent ,
Wi on coul d"paneliSrafenh e VARG I SifudylR AR nECt gnBeIRaS
chenot hes apdthé preser gardrsiohnotiudes, aldsyiding fYtHQBVEStioh Oigata i i®xert

ni trogen nustards, ethyleneimne conpounds, al kyl sul phonates and ot her

conmpounds ANtNNeEPIASYS EERGIRG S chiryaNshefevelonraewls matemtioncpspprearmfand

dacar bazi ne; Jid ol ) lLa, fol] i.d.. rine or rimdine
25 ant agon?‘sﬁog?gér%gﬁ)@?bblﬁﬁ&bﬁ %;est,ﬁi iﬁoi réegx%n%jl Sé{: ?ﬁﬁﬁ@};{c §F I%{iog?)ﬂ% eﬁ%ats.,
derivati vesamf notpodiegdtiy thedwat mechatiotn@duechady bibiddfidf $esithseaiBd BERgsA n
derivatives, Preferred chenotherapeutic agents or chenotherapy include
am f ost i ne ¢REAYHIEIapRUtiGRGRNTH accerdiyy IedPrreveiPNGre piaterably matina) or
mechl or et haqm i ] 1 i.n,. cycl aphosphanm de,
e nusﬁ n%%&ﬁ%ﬁ%@@ﬁ%&%éé%&ut Bl ARG Ru1eSY SUAPES pPOQems,

antibodies, chemokines, cytokines, polypeptides etc. are not excluded. There are

large numbers of chemotherapeutic agents available in commercial use, in

clinical evaluation and in pre-clinical development, which could be included in the

present invention.

Examples of chemotherapeutic or agents include alkylating agents, for example,
nitrogen mustards, ethyleneimine compounds, alky! sulphonates and other
compounds with an alkylating action such as nitrosoureas, cisplatin and
dacarbazine; antimetabolites, for example, folic acid, purine or pyrimidine

25 antagonists; mitotic inhibitors, for example, vinca alkaloids and derivatives of
podophyllotoxin; cytotoxic antibiotics and camptothecin derivatives. Preferred
chemotherapeutic agents or chemotherapy include amifostine (ethyol), cisplatin,
dacarbazine (DTIC), dactinomycin, mechlorethamine (nitrogen mustard),
streptozocin, cyclophosphamide, carrnustine (BCNU), lomustine (CCNU),

30 doxorubicin (adriamycin), doxorubicin lipo (doxil), gemcitabine (gemzar),
daunorubicin, daunorubicin llipo (daunoxome), procarbazine, mitomyein,
cytarabine, etoposide, methotrexate, 5-fluorouracil (5-FU), vinblastine, vincristine,

bleomycin, paclitaxel (taxol), docetaxel (taxotere), aldesleukin, asparaginase,



, 0 doxorubicin (adrianmycin), doxorubicin Iipo (doxil), gentitabine
(genzar), daunorubicin, daunorubicin |ipo (daunoxone), procarbazine,
m t omyci mMyvo oeysAarabi ne, etoposi de, nethotrexate, 5-fl uorowCaaro2/(BHes-U) ,
vi nbl astine, vincristine, bleonycin, pagbitaxel (taxol), docetaxel
(taxotere), aldesleukin, asparagi nase, WO 02/082076 PCT/EP02/ 03503 - 20
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canpt ot heci n (SN3B), dacar bazi ne, floxuridine, ar abi ne ydr oxyur ea,
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findi ngs dewastaredvibetaivine Actdoratnimgeitand bemblirstiohodherabf.f eat ures, RCCs are

classified into distinct subtypes, the nost frequent clear cell, the
chronophobi c, the chronophilic and the 15 oncocytom c subtype. Methods for
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expression pattern of three selective | nogeni ¢ protelns
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of surgically renoved RCC | esions of distinct subtype and aut ol ogous
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and vimentin in 36%and 72% of the surgically renoved lesio
and Storkel and van der Berg (World J. Urol. 1995 13, 153).

It has been found that the expression pattern of three selective immunogenic

20 proteins differs in normal kidney and distinct subtypes of RCC. The expression
pattern of CK 8, stathmin and vimentin, was immunohistochemically analyzed in a
series of surgically removed RCC lesions of distinct subtype and autologous
normal renal epithelium. As shown in figure 4, the epithelium of the proximal and
distal tubule system as well as the epithelium of the collecting duct system

25 showed a strong positive staining of the cell membranes for CK 8, whereas all

| epithelial cells of the normal kidney tissue exhibit negative staining for vimentin.
In contrast, the different RCC subtypes showed an intermediate to strong positive
staining for CK 8 and vimentin in 36% and 72% of the surgically removed lesions,

respectively (Figure 4, Table 1).



respectively (Figure 4, Table 1). 30 WD 02/082076 PCT/ EP02/ 03503 - 21
Table 1. CK 8 and vinentin expression in different RCC subtypes CK 8
Vi ment i n we92/08287¢¢ RCC subtype G N +++ ++ + 3 5 7 2 cl ear pPcalEPo2/§33e3 1 17 11
222 3176clear cell type 2 17 14_129 2 239 3 clear cell type 3 17
15200 8923 1151405 2 4 16% 18% 45% 22% % 78% 10% 4% 8% 2 1 1 1
Chr onophobi 08 42521301
39 31% 15&%983)%%ﬂdéo%é%%z%&;eﬁg%hﬁﬁeﬁg%@ ﬁgﬁ; %C%iggm ons of different
RCC subtypes (clear @€Bl type: 51: chronophobic: 13), hi ¥impetimol ogically
classified aeesridiing lto Stlor kel| Re@ subtypder] Berldy (Wbr+d|{d+ Ufel . [5 19P5,
13, 153), weBe sjubj ected t|@ i mwiezhicst ypberiicall 1@andhysi $2usi ng anf2- CK| 8
and anti-viggntijnf mAblsz  Thies r eSWid=s call §psurmari|zed [ugi ng{the|§coripg system
descri bed i my Thes exampl €S| 3 (FticarSENQPE: |5+ T17njgsnedbate 5+ = geak) and
- = very wedgk or{no [posTtrve: ar ng) toA—strong or internmediate
positive CK@@—stgntngpf—the ceti—menbrangs—v detected—im,16%and—18%
of the RCC I§°,i,“ St E4l 1""'3 expresgl-er—ef—CKk §1 LQOQ Fopst ?ﬂtelg%pr 5%
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t he chronophghes| 180Dy PEe STepeld a stgong qr 1 Nt er e at 82P0ShBIVE6H3a ni ng
for CK 8 in 31T % and— 15% of tesrons analyzed, wWier eas Weak CK 8~

expressi on wasfgt ReIARLBNS Bf different RCC subtypes (clear cell type: 51; chromophobic:
13), histopathologically classified according to Stérkel and van der Berg (World J. Urol.

5 1995, 13, 153), were subjected to immunohistochemical analysis using anti-CK 8 and
anti-vimentin mAbs. The results are summarized using the scoring system described in
the examples. (+++ = strong, ++ = intermediate, + = weak and — = very weak or no

positive staining)

10 Astrong or intérmediate positive CK 8 staining of the cell membranes was
detected in 16% and 18% of the RCC lesions and a weak expression of CK 8
was demonstrated in 45% of the tumors analyzed (Figure 4). A distinct frequency
of CK 8 and vimentin expression was found in clear cell and chromophobic RCC
(Table 1). 78% and 10% of clear cell RCCs exhibit a strong or intermediate

15 positive cytoplasmic vimentin staining, respectively. A weak vimentin expression
was found in 4% of RCCs of this subtype. In contrast, RCC of the chromophobic
subtype showed a strong or infermediate positive staining for CK 8 in 31% and
15% of lesions analyzed, whereas a weak CK 8 expression was detectable in
38% of this RCC subtype. Only 8% and 23% of chromophobic RCCs

20 demonstrated an intermediate or weak positive cytoplasmic staining for vimentin,
respectively (Figure 4; Table 1). The observed coexpression of CK 8 and
vimentin appear to frequently occur in RCC, especially of the clear cell subtype.
Therefore, a combined expression of both proteins may serve as diagnostic

marker for the detection of clear cell RCC.



38% of this RCC subtype. Only 8% and 23% of chronmophobic RCCs 20
denonstrated an internedi ate or weak positive cytoplasm c staining for

vi menti n,woroeega®cé i vely (Figure 4; Table 1). The observedPcasprpr/exsss on of
CK 8 and vinentin appear to frequently pgcur in RCC, especially of the
clear cell subtype. Therefore, a conbined expression of both proteins may
serve as di Ii I : : b e
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Table 2. Stathmin expression in RCC subtypes

Stathmin
+4F ++ + - RCC subtype G | n
0 1 3 3 Clear cell type 117
0 1 1 5 Clear cell type 2 |7
0 0 3 4 Clear cell type 317
0 2 7 12 z 21
0% | 10% | 33% | 57% %
0 0 3 2 Chromophobic 115
0 0 3 2 Chromophobic 215
0 0 6 4 M) 10
0% 0% | 60% | 40% %

15 Intotal 31 RCC lesions of distinct subtype and grading were analyzed by immuno-
histochemistry using the anti-stathmin mAb. Quantitative analysis was performed
according to the scoring system described in the examples. (+++ = strong, ++ =

intermediate, + = weak and — = very weak or no positive staining)

20 These results show that coexpression of CK 8, vimentin and/or stathmin can be

used as diagnostic markers for RCC subtypes.

Therefore the present invention provides methods for the identification of RCC

and the differentiation of subtypes of RCC by immunohistochemical staining of



15 In total 31 RCC |l esions of distinct subtype and gradi ng were anal yzed by
i muno- histochem stry using the anti-stathmn mAb. Quantitative anal ysis
was perf owoediosmeeor ding to the scoring system descri bed iPaTiHPe2/€35831p| €S.
(+++ = strong, ++ _ internediate, + = weak and - = very weak or no
positive staining) 20 These results show that coexpression of CK 8,

vinentin a E sS hPKEAR : I:A t1,6Gi e C
sUbtypes. ThererarD TR eney BBt i SRS R ARy Lo 7
i denti fi catstathnoh aRiodi@ad the differentiation of subtypes of RCC by

i mmunohi st ochem cal staining of WD 02/082076 PCT/EP02/03503 - 23 tissue

sanpl es of kidney epitheliumwth anti-CK 8, anti-vinentin and/or anti -

stathm n anhiediphs thd meliddiebbAsé fite fRbARY sepprise the fol l owi ng steps:
5 a) incubating a tissue sanple from ki dney “epi t hel i um obt ai nabl e by a

i ndi vi dual whBtHnewbsingpe s samhke/irem Ktewerithedium elaksinaiie byt i body

anti - atathmn (FPSRnFREE) sEHa8H THREINE R Wi o st ShE A58 i ng
of said antibodielédet Mot itiss o upasmiststingbf tHdkeretn 8 aghfi-0Bndrith dnd shti-
anti body with a second anti body conprisin recognition site with binding

a
affinity to the eftathgrnindﬁrtsrtaaapo@ﬁwr@eaepegﬁiam @/hiqu@@qsurastha@fwm%@ﬁ_saaove
under conditi OnSE}rWB'oﬁ tSQﬁé'Ei?s%‘.{]g%rﬂb%déﬁ@ of the antibody to the first

anti body, c) performng a dete step to detect the second anti body

bound taqot he biSdntacingthie firedyntibd)dycritipasenond hetibodsoempasinhes det ect ed
by step ¢) with refer,e,nce_sanPI es i ave been treated according to
I,

_Which h : .

steps a) to c) dJBFagmEansitswith MadindriEnty uhedirstantiosinanea detagtakie
chr omophobic, ¢ %Pé%h LG 6}&5 !w ! ROG i
determ nation opé? e sﬂ%%(grb%rdo% or CC?E}HFFﬁgSigﬁéeﬁr(gﬁ%‘gﬁesanp l%&smgé)ﬁtrl‘)ee
perfornmed for examitiloeyas thkesicstidbpeidotly, Thoenes et al, (Path. Res. Pract.
1986, 181, 125; and Storkel and van der Berg (World J. Urol. 1995, 13,
153) . c) performing a detection step to detect the second antibody bound to the

15 first antibody,

d) comparing the tissue samples detected by step c) with reference samples
which have been treated according to steps a) to ¢) obtained from
individuals suffering from the clear cell, chromophobic, chromophilic or the
oncocytomic subtype of RCC. The determination of the subtype of RCC for

20 the reference samples can be performed for example as described by
Thoenes et al, (Path. Res. Pract. 1986, 181, 125) and Stérkel and van der

Berg (World J. Urol. 1995, 13, 153).

The present invention provides furthermore a kit containing components for the
25 identification of RCC and the differentiation of subtypes of RCC with
immunohistochemical methods.
These may be at least:
a) anti-CK 8, anti-vimentin and/or anti-stathmin antibodies
b) a second antibody bearing a detectable label directed against the first

30 antibody.



The present invention provides furthernore a kit containing conponents for
the 25 identification of RCC and the differentiation of subtypes of RCC
wi th i mupahios0oehem cal net hods. These nay be at | east: Pa)Y/EM2/035CK 8,
anti-vinmentin and/or anti-stathm n antibggies b) a second anti body bearing
a detectable | abel directed against the first 30 antibody. WO 02/082076
PCT/EP02/03§Q§nRK§24 Exanpl es Exanple 1 Cell culture and | FN-y treat nent

5 MZ1257RC™an 40RC represent well defined human cell |ines
characterized as renal cell carcinoma (RCC) of clear cell type (Seliger, B.
et al., Cchxamplal 1996, 56 1756- 60), whereas MZ2733RC and MZ2733NN its
correspondi ( I R e wer e recently established froma patient
with pri pe. All RCC |lines were nmaintained in DVEM

to suppl ﬁrrﬂ\nzezismmrﬂeﬁ%zf1©r4@mp@pfre§&ﬁwgn TRl RLrASh eey f#ngs 1000/ m
penicillin/ | OQpg/m streptonycin). | FN—y-treat ment of MZ1257RC cel l's

was perfor mr%ferlm apriepalcerassene@adRCQRDOF alka calldypetiSabiger, BEAE gl.,

(it mukin, B I les: Al
Serum sample TS o P o 17 S B b as AR TPty PR S ENRERR Fom

ei t her paticohtespBhaipigosathalrémaltieBae wegt re €ty d¥aMisPedi fFEHM ANt with

vol unt eer donors after inforned consent was given from each individual. 20

Exanpl e 2 RO}y RAS drfdeargeall spechit BsKolives wersamintaineddpds EMN:
10 supplemented with 10% fetal calf serum, 2mM glutamine and 100U/mi penicillin /
100ug/m! streptomycin).
IFN-y-treatment of MZ1257RC cells was performed for 48h in the presence of
300 U/ml recombinant IFN-y (Imukin, Boehringer Ingelheim, Ingelheim,
Germany).
15

Serum samples:

All serum samples were isolated from venous human blood samples taken from
either patients diagnosed with renal cell carcinoma or from normal volunteer
donors after informed consent was given from each individual.

20

Example 2
Two-dimensional gel electrophoresis

Sample preparation:

The cell lines were expanded to cell counts of 5x107 to 1X108 cells per batch and

25 then harvested by trypsination. The cell pellets were washed 3-4 times in
phosphate buffered saline (PBS) and thereafter stored in sterile cryotubes as dry
cell pellets in aliquots of 5x10° or 1x10” cells/tube in liquid nitrogen until further
use. Cell pellets were resuspended in lysis buffer (7M urea, 2M thiourea, 0.2M
dimethyl-benzylammonium propane sulfonate (NDSB), 1% dithiothreitol (DTT),

30 4% 3-[(3-cholamidopropyl)dimethyl-ammino]-1-propane-sulfonate (CHAPS), 0.5%
pharmalytes and a trace of the dye bromophenol biue. The lysate was sonicated
(3 X4 min in a ultra sonicator bath) and then cleared by centrifugation in a micro
centrifuge (90 min, 15°C, 13.000 rpm).



The cell lines were expanded to cell counts of 5x107 to 1 X108 cells per
batch and 25 then harvested by trypsination. The cell pellets were washed
3-4 ti meswon/oghosphat e buffered saline (PBS) and thereaf Pem/EPOD0IN i n
sterile cryotubes as dry cell pellets_iggaliquots of 5x106 or 1x107
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mxed wth 1@& O 1 MHC . Subsequently 80pl ddH20 were added to each

sarrplm e an dilu y maggserttwéﬁ (RioxBad dyaiein AssarlyR Reggarnd slanceatipied Wa00pl )
3.5 ; ' ] i o-.Rad P kn . R
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5 mnutes, ABIG HaNeEs AeadlrdPh fastiauveRRS Wstth AN réddsitintartikumet jlepsigisi ng
an reagent blank (10 pl lysis buffer, processed as descri bed above) as a
ref erence. 'BHigHI proceasRhgs deseiikad abeve) eeus safAETERd strip equilibration:
Lysates were adjusted with fresh |ysis buffer to a final volume of 350 p
each, 15 fromwhich 340 pl were transferred into | PGohor strip hol ders
(Amer sham $Hrapleieading/isdlebiric fbouadrd ane sy &diiiltratipht 3- 10, NL, 18 cm
Amer sham Pharnmaci a Biotech) rehydratization and sanple | oadi ng were
perforned ilysateswaeg adigstast wido fresh disés buffercie axtiginvglyme abdp8id iegshi o t he

| " ' . 5 | =B
oyt s b eVl REh P03 eS LBt e G0 SR P8 AP [ Bpnor
uni t (Amer shigarnidd Bisteeh). Immobiline DryStrip (pH 3-10, NL, 18 cm, Amersham

Pharmacia Biotech) rehydratization and sample loading were performed in a

single step. 90 minutes after adding the DryStrips to the lysates the sample
soaked strips were covered with 400ul immobiline DryStrip Cover Fluid.

20 lIsoelectric focussing was performed on a IPGphor unit (Amersham Pharmacia
Biotech) at 20°C using the following parameters: rehydration for2 hat 0 V; 10 h
at30V;1hat500V;1hat 1000V, 1hat5000V, 4-5h at 8000V, adding up to
36.000 -38.000 Vhrs if the targeted proteins (low molecular weight components)
were separated in the second dimension on 16%T/2.5%C SDS-PAGE gels (last

25 step 4h at 8000V) - or 44.000 - 46.000 Vhrs if the sample lysate was separated
on 7%T1/2.5%C SDS-PAGE gels targeting high molecular weight components
(last step 5h at 8000V). All steps were run in the step and hold mode. Focused
strips were either stored at -80°C or directly subjected to the strip equilibration
procedure, which was performed by incubating the strips for 15 minutes in 10 ml

30 equilibration buffer (50mM Tris-HCI pH 8.8, 6M urea, 30% glycerol, 2% SDS)
supplemented with 1.5% DTT followed by 15 minutes incubation in 10 ml

equilibration buffer supplemented with 4.8% jodacetamide.



Bi otech) at 20C using the follow ng paraneters: rehydration for 2 h at 0V,
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Gel staining:
Gels were stained with colloidal Coomassie Blue. All gels were scanned on a

conventional scanner (Hewlett Packard Scandet 6100C) at a resolution of 600
20 dpi, and stored as TIFF-images.
Gels destined for Western-Blot analyses or gels containing protein spots which
were subjected for mass spectrometry analyses were merely stained with
colloidal Coomassie Blue staining solution (10% ammonium sulfate, 2%
phosphoric acid, 0.1% Coomassie Brilliant Blue G-250, 20% methanol, thus
25 skipping the initial fixation step and thereafter destained by extensive washing in
H20 (dd).

Example 3
’lmmunoblottinq

30 For immunoblof analyses, colloidal Coomassie Blue prestained 2-D PAGE gels
were blotted onto Immobilon P membranes with the ISO-DALT tank blotting
system (Amersham Pharmacia Biotech) using SDS-PAGE running buffer
supplemented with 20% methanol as transfer buffer and applying 500 Vhrs per



conventional scanner (Hew ett Packard ScanJet 61000) at a resolution of 600
20 dpi, and stored as TIFF-inages. Cels destined for Wstern-Bl ot anal yses
or gel s cwotoaiosdong protein spots which were subjected foPCHEP92/03503
spectronetry anal yses were nerely stainegbwith colloidal Coonassie Blue
stai ning solution (10% amoni um sul fate, 2% phosphoric acid, 0.1 %
Coonassi e J ok d i I [otoY 4. tial
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and appl yi ng 500 er WD 02/082076 PCT/EP02/03503 - 27 transfer.
Bl ot s wet e patiestgsienZOmnlimembeans) dilgted11:R0iin aptibety mgudstian bufiel A&S.n. M

norse ser 114 bkt 28 8 o ) DR Chisn  hieorsBls Yt Mol 16 v

Tri s/ HC pfﬁn?eé%1(ﬁm%dtb@@abﬁ)?mbﬁ@@ﬁo.@W@Tl'vv@iegmo and Heubktdd & fobaf control or
5 patient sera (20nl/ menbrane) diluted 1;20 in antibody incubation buffer

(TBS, 0.1 tempasaigretor 091 swithe herseradisk)peroxidase (HE jugeded wer e

Foom o RpIre BReosth e P A e ie, ol SHFSEh BRE AitfethR! R0
(HRP) - conj ugaingdody #rubddsy bufbr)s Bblibwiag A REshihgedsanth TR 19aMveeRuman

| gG diluted 1:1000 10 in antibody incubation buffer). Follow ng 3 washing
steps wi t h 2fBspoty/isualiraben wasccasped ovt withia ghamibrmingscenss felgcher kili th a

Foche ol an ol L BaNEREL A Lothg bty Pt Mo RS LBy R ee Rt uror

i nstructi ondaaniteinycacdatingto tecimantfdctrer sagitngtibht mntkedakley-dpmat Bl ue
XB-1). Signal to spot matching was 15 Per-formad by superi nposing i nmagi ng
filns and cHiedsisdmaiomy e (Krdak 4-Omat Blue XB-1). Signal to spot matching was

15 per-formed by superimposing imaging films and corresponding gel prints.

Example 4
Mass spectrometry

For mass spectrometry immunostained protein spots were excised from a

20 colloidal Coomassie Blue-stained duplicate gel. Each sample was transferred into
a sterile micro reaction tube, the gel slices incubated for 30 minutes in 50 mM
NH4HCOs/acetonitril (60%/40%) at 30°C and the resulting supernatants
subsequently removed and discarded. Gel slices were then vacuum dried and
stored at -80°C until further use. For in-gel digestion, each sample was soaked

25 for 1 hin 25 =40 pi of 50 mM NH4HCOj3; containing 0.1 pg/m! modified trypsin
(Promega, Madison, Wi, USA). The supernatants were collected, aliquots of 25 yl
fresh NHs;HCO3 were added and the samples then incubated overnight at 37°C.
Peptide extraction was achieved by incubating samples twice for 20 minutes in
extraction buffer (H2O / trifluoroacetic acid (TFA); 50% / 50%; v/v) and then twice

30 for 20 minutes in a buffer containing acetonitril /ATFA; 50% / 50%; viv).
Supernatants from each sample were concentrated to a final volume of about 25
— 50 pifsample and then desalted with ZipTips (Millipore) according to the

manufactures protocol. One ul aliquots of the resulting eluats were loaded onto



Exanpl e 4 Mass spectronetry For nmass spectronetry inmunostai ned protein
spots were excised froma 20 col |l oidal Coomassie Bl ue-stained duplicate
gel . Eachweampsm7svas transferred into a sterile mcro re®CTiEPa2/603she, the
gel slices incubated for 30 mnutes in_59gnmM NH4HCO3/ acetonitril (60% 40%
at 30C and the resulting supernatants subsequently renpved and di scarded.
slices (pgf t 89
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USA) . The at angs wer e QWASCt ed, aliquots of 25 pl fresh NH4HCO3
wer e added ‘PrI)I ncubat ed overnight at 37C. Peptide
extraction vvas achl eved by incubating sanples twice for 20 mnutes in
extraction buffer 2H20 [ trifluoroacetic acid (TFA); 50%/ 50% v/v) and

then tw Ze €20 mnutes in a buf f er contal ning acetonitril / TFA, 50%
/[ 50% v/v)P entrated to a final
vol une of it h Zi pTi ps
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resulting eluats were | oaded onto WD 02/082076 PCT/EP02/03503 - 28 the

MALDI mat r i 3nhAITesREEting neippldddrey epithrlivm W@r%’é@?w[ﬁg@t@ﬂﬁﬁﬁ% anal yses
P
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for i mmyoohdfsdamphtemstwas ﬁen‘fonmﬁdmodsmdtr@ctbahe chternalopessd by UMeerek|and
renoved tissue sanples from RCC_ and correspondi 3& nor nal_ ki dney epithelium

were randon$QVKEES Hé'tﬂ)elnleérﬁt BHab PEnRESWRRHad e g dre; piikekand van der
nephrectonyaeﬁy(,&ﬁ)@ k gh688 £ a%8) Igald cgzﬂg lrﬁ’clLﬁ ﬁ@ﬁgert gﬁio&m@ ease,

performed acé e Cri'teria propose gs an ers

(Thoenes ettuador, mPaaetubh areslynipracede iHY8enidit aca;aﬁtmgstheeTNthwwr Miede
Berg, World J. Ural. 1995 13, 153).. These data incl ude ender st age of

di sease, tMetastasighsysbem. ah@faﬂyﬁﬁwrlmﬁﬁ rerW@ﬁ%dﬂC'%@a@i pigat el he TNM
(Tumor Nodecgrcinoma and 13 chromophobic carcinomas as well as 64 autologous kidney

specimens were collected at resection. The tissue samples were formalin-fixed

and paraffin-embedded.

Immunohistochemistry

20 Immunohistochemical stainings were performed with the mAbs anti-human
cytokeratin 8 (clone 3H11, DAKO, Hamburg, Germany, dilution 1:25), anti-
vimentin mAb (clone V9, DAKO, dilution 1:40) and anti-stathmin (B37545,
Calbiochem, USA, dilution 1:500). For antigen retrieval, consecutive sections
were incubated for 8 and 6 minutes in citraté buffer in a microwave oven,

25 respectively, followed by a washing procedure with Tris-buffered saline and an
additional incubation with normal swine serum (dilution 1:10) for 10 minutes.
Slides were incubated with the primary antibodies for one hour at room
temperature. Detection was performed by using the LASB (Labeled Streptavidin
Biotin)-peroxidase kit and AEC (Amino-9-ethylcarbazole) as described (DAKO

30 Diagnostika GmbH, Hamburg, Germany). Negative controls where performed by

omitting the primary antibody.
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1) Use of at |east one protein selected fromthe group consisting of
(3-actin, 5 actin, a-tubulin, cytokeratin, cytokeratin 8, cytoskeletal

t r opomyoswn,0268mcé i N  cappi ng protein, hsp 27, hsp 60, hspCTEP2EB330D0, grp
78 (BIP), gp 96, gluthathione-S-transfegase, gl uthathione synthetase,
super oxi de di snutae, thioredoxin peroxidase, PA28a, ubiquitin

thi ol esterase, triosephosphate isonerase, al dose reductase, enoyl-CoA

hydr at ase, a-enol ase, annexin Il, IV 10 and V, stathmn,
ni coti nam de- N-net hyl transf erase, B23/nucl eophosnin and vinmentin as tunor
marker. 2) RatensClaimBotein as defined in claim| and/or 9-tubulin as tunor

mar ker for renal cell carcinoma. 15 3) Ain-vitro nethod for diagnosis and
prognosi s o ncer in an individual, conprising detecting by neans of an
i m*runoassay{)t ﬁ’ge %ﬁﬁﬁﬁioﬁﬁ RiRtein selestre frombt the gsaup ﬁ@mlétl@@aﬂﬁéraﬁmpt/e of

idindivid : [ [ t nag k t.el def.ined i | ai
Por 2 i ch QinEABIRT RIBKR, cRRBG SRR AL G ik ScWRer i n
the i munoassasppingpro®es, Hepe2,alsp®e, Map A1, 8BB: 9 Jlp Wgt’(g@i(;’higéigﬁgna protein

according to claiml onto a nenbrane or substrate,” (b) g the
menbrane or s@bdhathtoanenpiiransierasang ythphienesyathetdsd, sdperakide dismiitae)

detecting the e r ker-speci,fi nti bodies {n the serum
sanmpl e of thetrﬁé%?’\(é?m%oxgﬂghg%ghBla'qﬁﬁmciF‘Qq?ﬁﬁﬁrWeg@%pbﬁéplﬁﬂﬁor mar ker
specific anti b8at 5 Bal eqd. -
exogenously a%g’ﬁ?/eéﬁg?’a%gﬁ%%‘gﬁ{t. d?@@!ﬂ?? éﬁ@é@%@sgiég%slée%aei%%g%llnagdy_ WO
02/ 082076 PCTARESOL/SERBABN, nicGﬂnarﬁD:leJMenethylh@dsfiﬁgﬁé,CBanb@le@FMo%inté’&ﬁj
claims 3 to 5 wherein the individual is suffering fromrenal cell

car ci noma. 7) VR YTe" KEfSui t abl e for performing the nethod of any of
the clains 3 to 6

2) Use of a protein as defined in claim 1 and/or B-tubulin as tumor marker for
renal cell carcinoma.
15
3) Ain-vitro method for diagnosis and prognosis of cancer in an individual,
comprising detecting by means of an immunoassay the presence of an
antibody obtained from a serum sample of said individual and directed to a
tumor marker protein as defined in claim 1 or 2 which is present in thde serum.
20
4) The method of claim 3 wherein the immunoassay comprises the following
steps:
(a) immobilizing a protein according to claim 1 onto a membrane or substrate,
(b) contacting the membrane or substrate with a serum sample of an
25 individual and
(c) detecting the presence of tumor marker-specific antibodies in the serum

sample of the individual.

5) The method of claim 4 wherein the tumor marker specific antibody in the
30 serum sample is detected by means of an exogenously applied labeled

antibody, directed to said serum antibody.



5 conprising at |east one or nore of the tunor markers as defined in claim
1 or 2. 8 The use of at |east one tunor nmarker as defined in claiml or 2
for the wannfswrare of a nedi canent for stinulating an i PCHEPOZ/EESPONSE i N
a 10 individual. 9) The use of at |east-,one antibody or a fragnment thereof
whi ch irmuno- specifi cally binds to at |east one of the tunor markers as

defined i for. f di t t I t
eacti on wicn " Paacor ssPind §F PRI VA eliRe B ted WBSIARS N ERS ng
tunor cell greufférindfipfhenasecbtaciminma 9, wherein the antibody or the

fragnent thereof is an antibody fusion protein. 20 11) A pharnmaceuti cal
conposi tion conpri si ng at |l east one tunor marker as defined in claiml or

xcipi ont . 12} A R ARKIRAGHE B2 ptFERREIEORSITE! M of Be 061 boay

or fragnents campinlamgeatflemm ommor® spihel thealrhirkerdds defiaéd ireaaim ang: of
the tunor markers as defined in claim1 or 2 and optionally an

pharmaceuti caFly acceptable carrier, diluent or excipient. 13)A

phar maceuti cal conposition of claim12 wherein the antibody or the 30
fragnent thereof is an antibody fusion protein. 14)A pharmaceuti cal

conposi ti orB)atbersery atdeasiynef tutiue mzhrabmas Hifihed I8claranpsd 3 Fdrghe
additionally a rwgm%t herg eueé%c ag {}I gaZI 082076 PCT/ EP02/ 03503 - 32
15) A phar mace(tdEEFCHECR gé” CRIPEA fioh stimulptingrait iInepHpgiragRonse in a

phar maceyt i cajnqgjg@mmosi tion according to any of the claims 11 to 13 and in
a second contalner a pharnaceutical conposition conprising a

chenot herapeutic agent for 5 simultaneous or tinely shifted adm nistration.

16) Use of at.least anti bod elected fromithe group consisting of
an%i - oyt ok@ ;heﬁl% Ofgﬁe‘;[tl?a% n%/’?t Ogbfd”éf‘rff?g@?aimgoff ichBMWient i fi cati on

(r)rIat Eggsand t BEedfitAIR/ SRk 8 hPRa8] s B ¥REEINYr Rifketd BB JeRREGAERIQohgM cal
' 2 for the manufacture of a medicament to elicit a reaction which facilitates

15 “killing of tumor cells and/or inhibiting tumor cell growth.

10)The use of claim 9, wherein the antibody or the fragment thereof is an

antibody fusion protein.

20 11)A pharmaceutical composition comprising at least one tumor marker as
defined in claim 1 or 2 and optionally an pharmaceutically acceptable carrier,

diluent or excipient.

12)A pharmaceutical composition comprising at least one antibody or fragments
25 thereof which immunospecifically bind to at least one of the tumor markers as
defined in claim 1 or 2 and optionally an pharmaceutically acceptable carrier,

diluent or excipient.

13)A pharmaceutical composition of claim 12 wherein the antibody or the

30 fragment thereof is an antibody fusion protein.

14)A pharmaceutical composition according to any of the claims 11 to 13

comprising additionally a chemotherapeutic agent.



10 17) A nethod for the identification of RCC and the differentiation of
subtypes of RCC conprising the steps a) incubating a tissue sanple from

ki dney epwbDhelos2ems obt ai nabl e by a i ndividual which is suepgaapreziozshs havi ng
RCC with at |east one antibody 15 sel ect fromthe group consisting of
anti-cytokeratin 8, anti-vimentin and anfi-stathmn (first antibody) under
condi ti ons which ensure the binding of said antibody to the tissue sanple
and b) contacting the first antibody with a second antibody conprising a

recogni t i om&At shavtavebitiod parkatkicomptisiny e fifdt cohtzAmdr é’ﬁﬂé(rn‘i’élfélﬁcﬁ
detectable 20 | abel. under @ondltlons whi ch ensure the bindin

anti body to tABTOSEION 3georgBayo apy ohéhe elaimad 1atOdé*ltanﬁ ﬂmsec@m C?ttdfﬂ::ﬁte
d t co
sanp es. det ot et Rriasitdr SmpAthl ther Shs ERERRE it o

i ndi vi dual s seinfigtanepusrartinmdle shifear adrainistratiohonophobi ¢,  chronophilic or
the oncocytom c subtype of RCC. 18) A kit for the identification of RCC and
the differentiation of subtypes of RCC conprising 30 a) at Ieast one

anti body a r t | eas econd

anti bodz b?@l%@gf %@tegé?bﬁ% 3 lg%@%l??%@t@gﬂ g%BLsLﬁ) C?rhsé mgr 2 ni'ntl body
cytokeratin 8, anti-vimentin and anti-stathmin for the identification of RCG and
the differentiation of subtypes of RCC with immunohistochemical methods.

17) A method for the identification of RCC and the differentiation of subtypes of
RCC comprising the steps
a) incubating a tissue sample from kidney epithelium obtainable by a
individual which is suspected of having RCC with at least one antibody
15 selected from the group consisting of anti-cytokeratin 8, anti-vimentin and
anti-stathmin (first antibody) under conditions which ensure the binding of
said antibody to the tissue sample and
b) contacting the first antibody with a second antibody comprising a
recognition site with binding affinity to the first antibody and a detectable
20 label under conditions which ensure the binding of the antibody to the first
antibody,
c) performing a detection step to detect the second antibody bound to the first
antibody,
d) comparing the tissue samples deteéted by step c) with reference samples
25 obtained from individuals suffering from the clear cell, chromophobic,

chromophilic or the oncocytomic subtype of RCC.

18) A kit for the identification of RCC and the differentiation of subtypes of RCC
comprising
30 a) atleast one antibody according to claim 16 (first antibody)
b) atleast one second antibody bearing a detectable label directed against
the first antibody



