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t r ansf or mat {Si5Ard Toget her such deregul ated nucl eic acids and the encoded
gene products have paotential as 20 new di agnostic markers for cancer.

Mor eover, t BRRE ALt of t hese deregul ated nucleic acids per se are
targets for therapeutic intervention jn the prevention and/or treatnent of

t hese di sor defhe dqyelopmsnt ¢fsanesrirseengialis chapaqterzed by genelis mytatiops that glicr 3o

met abol i,3m @f: ' iLQ I i1 ' Lif am ns.

There arlg n§%e¢%ﬁgﬁgﬁ§c§ rcgfél??dp;aﬁ‘%?é Pfr%gmgﬁ’efol??)\l/eg t ﬁg‘%‘_ﬁ%rgﬁﬁétgﬁ) lggﬂ %i_(gélg 25

nosed, prevdeatlddresponse westuess andfepithelinkstpmadnierctianshlé prdnereasingiy rgeo i noma

(HCO) . Examna. it ' ' l; ite .

i dentifi camt %ﬁldg#%gﬁérb%de% %gt{r?tem%%?{e&s rene géﬁgérncg%%?%@p?%mﬁg%%use

ti ssue sanphmighbintcHEECmeaanismsaif nespisstc frasformatign. dddnkification of teepuldtedinr-s and
circunscri bed solid structures with.litt

i Ssue. VD S04 G SR S0 S 988 uch &5 mabcd Teifatriivd noufes 3hd 637

15 “large” and “small” cell change in liver cancer, provide understanding of early events in

malignant transformation. Similarly, identification of deregulated gene expression in disor-
ders characterized by tissue proliferation and remodeling, such as FNH and cirrhosis in the
liver may distinguish nucleic acids involved in proliferation and malignant transformation.
Together such deregulated nucleic acids and the encoded gene products have potential as
20  new diagnostic markers for cancer. Moreover, the products of these deregulated nucleic
acids per se are targets for therapeutic intervention in the prevention and/or treatment of

these disorders in human patients.

The liver pilays a vital role in the metabolism of proteins, lipids, carbohydrates, nucleic
acids and vitamins. There are numerous disorders effecting the liver that cannot be diag-
25 nosed, prevented or treated effectively, such as hepatocellular carcinoma (HCC). Examina-
tion of HCC is particularly well suited for the identification of deregulated gene expression
in cancer. This is because tissue samples of HCC can be obtained from surgically resected

tumors and the tumors are well circumscribed solid structures with little stromal tissue.
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anal yses of benign and malignant tunors as well as cirrhosis, a

non- neopl ast%&gﬂ '9547on. If the limta- tions in the art of identifying

differential l'y expréssed genes associated with |iver di soPGSEL20BIS be
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often in advanced stages, thereby |limting therapeutic intervention

options. Thu§thenearednemgas{cpithshalrsrived canprrahas theselinsuesshars aammag; enbavolegi-
di agnosi s- | @al%%gh{i on, early diagnosis is crucial but hanpered by late
onset or even a l[fack of specific clinical synptons. At .diagnosis nost HCC

tunors are no | r | ( ed
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Gast r oent er ohant Hepars etcoutting f8pghodtt] million desthsétear (Idhel etoal £1 390 ghtlas afduimet ant t o
cytostatigc t ( e l;. 1.Br. . ne 5 84. -91).
Overall, 1gea?%5'§1§é¥ilfl|§€°\§§%gejr%dtpﬁf(%g%%}%frmiP@g&g&e@aﬁ%“ & us, markers
for early detgcti.on, .prognostic,indi.cators, and effeqtiye preyention and/ or
treat nent regi ﬁﬁﬁ%‘g"‘? 6‘5 °3P8°Phﬂ5§ﬁi‘§’/°‘cﬁ'é58f%t§ ﬁ#?ﬁiaggﬂagya%qwgntrast,
unli ke the walies Sfoadiigepattidlsiidal evaliatiof of BIbgsyispdciBedCElis invaviet sitgieNgiceBY
not represent a precuyrsor |esion of HCC. Simlarl al t hough cirrhosis and
hepatitis viF#E smerlly 30t yrideriaken patilsympions spreskandibe dissase ix theromostiofies e
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| esi ons may represent . prestages such as nacro regen- erative nodul ar
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2004/ 029257 Egﬂ%ﬂg{eoo%gé Q2 even a lack of specific clinical symptoms. At diagnosis most
HCC tumors are no longer amenable to surgical resection (except encapsulated tumors or
the fibrolamellar variants) (Chen and Jeng, 1997, J. Gastroenterol. Hepatol. 12: 329-34),
moreover, they are highly resistant to cytostatic therapy (Kawata et al., 2001 Br. J. Cancer
25  84:886-91). Overall, death usually occurs within 1 year after diagnosis. Thus, markers for
early detection, pro gnostic indicators, and effective prevention and/or tréatment regimens
for HCC are highly desirable in this field. |

In contrast, unlike the well-studied situation in colorectal cancer, liver adenoma 'may not
represent a precursor lesion of HCC. Similarly, although cirrhosis and hepatitis viral infec-
30 tions are clearly risk factors for HCC, these conditions are not prerequisite for the devel-
opment of HCC. Certain liver lesions may represent HCC prestages such as macro regen-

erative nodular hyperplasia, but this is not yet confirmed (Shortell and Schwartz, 1991,
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utilized thi dioneéthess deggrder® exani ne changes in gene expression in HCC. These
studies have variously reveal ed deregulation (i.e., over- and

under expr essi onithih thyepastsicenlsostiverg! teehnplogiss haysamadeiitpopsibledo moniter tica-cel |
i nesand_ HOG LSS dral Bk Wimb of Bl i SR S Ve sfeiR g oY e o0

genes essent i or ce con ress respon apop o§|§’ lipid
me- tabol i smSchetalet sigl1B95, rficiznes2 100167-4B Locklvat ¢t abNIP96 YN atkierRi onlsholgewt h

2001, Hopth oliggy a6 Bl Larﬁghﬁ' 19 Nt 1 4mle# 196 RS Ragai et
al, 1998, Cancsy.588). Fhms&ip ?hast?e@@ilmhz%@ {82306 Rlentilecatifd oLded&s 37,
Sal vucci et al, 1999, Owcogene 18:181-187;, Shirota et at, 2001, pat ol ogy
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Oncogene 20: %?Je%tﬁl%@ﬂus)%dﬁbl mﬁéeaﬁélé RIS n G388 4 BhIB Y. mm\eﬁné-%

there is litt concor dance pr ess patterns reported
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i nfections arsﬁdiebmvaﬂp@ge:eae@amamfor bEICcybletcoﬂmthﬁss‘ﬂéqmn@é (apdspibsnsamﬂldcﬂiu' oni c
liver neta- b lLBC di ers areﬁ oreco' dto re;ﬂi’% in HCC and t he
mechani sms ré@’ﬁ $12 % é’e BRteraghan. STV ent

etiol ogi es ar@m'véé?%iél ZwldOﬁéc%EnezT)?Q%H lboﬂ.@&eﬂ%fal Zﬂthkpd&QW% -SRI astory
di agnostics and met hods of %r]om ng have been devel o P“t‘@ in 30 order to be

able to int eFV@n@OpMW&(‘del?s & Nagaiphal, L2%eCanept 82 {kabe eteal, 2091, of
liver di sprdefg.er 3806 £213d19/: ishvuld BGAT 1999 fStcokine éfa%l -1RASEReEet al Egdle IS no

ef fective therapeutic opfti ol except resection and transplantation but WO
2004/ 029287 FIepitelegy 33 RB2A-86,6hckels-Homne et al, 2001, Cancer 92: 395-405; W et al, 2001,

Oncogene 20:2674-3682; Xu et al, 2001, Cancer Res, 61:31 76-81). However, there is little

concordance in the gene expression patterns reported in these studies that may be due to
differences in experimental design and/or o the heterogeneity of HCC tissue per se. More-
25  over, the etiologies of these HCCs are an important factor. Chronic hepatitis B and C virus
infections are the major causes of HCC but damage from alcohol and chronic liver meta-
bolic disorders are also recognized to result in HCC and the mechanisms responsible for
development of a tumor from these different etiologies are likely to differ. Taken together,
until now no satisfactory diagnostics and methods of diagnosing have been developed in

30  order to be able to intervene in liver disordgrs.

The same applies to the therapy of liver disorders, and epithelial cancers. For HCC for
instanice, there is no effective therapeutic option except resection and transplantation but



-4 these approaches are only applicable in early stages of HCC, limted by
the access to donor |livers, and associataed with severe risks for the
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the disorders evaluated in the invention is provided in Table 1. Table 1:
Di seases FeaPnis agd dramatically increases patieniapgriaiity frym Higsediseases (Janseg P.L., 19
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Summary of t nvention The ‘invention relates t pepti des and hucl ei c
aci ds encodi frgortitrds be ahlel to intsiryeng mlivey disorders, and other epithelial cancers. Furthermore,

in the state of the art, recognition of the different subtypes of liver disorders such as HCC

15  precursor lesions, benign liver neoplasms, and metabolic liver diseases such as alcoholic
liver disease and cirrhosis, as revealed by differential gene expression, have not been dis-
closed. A summary of the key disease features of some of the disorders evaluated in the

invention is provided in Table 1.

Table 1: Diseases Features

Neoplasia

Transformation/

Clonal cell expansion
Malignant potential

Cellular proliferation
Tissue remodeling

DISORDER

Cirrhasis + +

FNH 1+ | +-

Adenoma + + + +

HCC ¥ ]+ |+ N




t he di agnosis, prevention and/or treatnent of |iver disorders, especially of
hepat ocel | ul ar carcinoma (HCC), and epithelial cancers, pre-cancerous liver
| esi ons, beni‘ﬁp &g HSMB 5 such as adenonmm, and ot her prollferatlve l'iver
di sorders suc 6cal nodul ar hyperplasia (FNH) and ci PCREEPY3PHELH
overcone the Iimtatlons present in the art. The. invention also relates to
vectors and cells conprising such nucleic acids, and to antibodi es or

anti body fr Sgmmnary dithelnventiomai nst sai d pol ypepti des and nucl ei ¢ aci ds.
The invention further relates to nethods of diagnosing and treating these
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el T as TSP AP EaT A for HepBeepind i Eriitol apg U magbpeh o
wi th HCC, thﬂleﬁﬂ peal stdtegRY Rir@isdst @idomers\abiceding @invnfion.be associated with

ot her neoplasms. These HCC deregul ated 25 genes and proteins are the subject
of this invepeisded DES@iptioneeni ng and verification strategy is already
inventive per se owing to the elabo- rate and defined choice of paraneters.

I dentificati 0nAQﬁuqﬂxbfaf)ﬁbﬁdhténﬂJlé)béd%ﬂﬁﬁﬁﬁ&doﬂ@tﬂ%s &Screte! ﬂadn&gxitsaoﬁmed
invention relies upon histopathol ogical |y distinguished I'iver disease tissue

for conpdfi stﬁf@ﬁn@éh%h%lﬁgﬁ%@é produetionof discase, SR?F@G cBNAslibrariesrarighaddn | i ver .
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nucl ei ¢ aci'd encodi ng one of the
20  crete, pathologist-confirmed liver cancer samples (HCCs) and non-malignant liver lesions

~ indicated nucleic acids highly deregulated in HCC. The surprising finding is that this ap-
proach provides deregulated nucleic acids that had not previously been identified as well as
many deregulated nucleic acids that were not before associated with HCC, the elevated
ex;ﬁression of which can also be associated with other neoplasms. These HCC deregulated

25  genes and proteins are the subject of this invention.

The screening and verification strategy is already inventive per se owing to the elabo-
rate and defined choice of parameters. Identification of ’diﬁerentially expressed genes ac-
cording to the invention relies upon histopathologically distinguished liver disease tissue
for comparison of gene expression changes in disorders of the human liver. Non-diseased

30  reference liver samples for the experiments are also diagnostically confirmed.



5 af orenmenti oned pol ypeptides, a variant of one of the aforenentioned

nucl ei ¢ acids, an anti- body or a fragnent of the antibody directed agai nst
one of the a ti oned pol ypep- tides, or variants thereof, is identified
in the sanpl &%ﬁ)@&p‘)’g@i ent and conpared with at | east on&CTFRRWHAYSH a
reference library or of a reference sanpl@._ The object of the invention is
al so solved by a nethod of treating a patient suffering to froma liver

di sorder or anTbpbbjketiof die intantien is splved by amethotl efidingmmsis of o kipendisardesdivect ed
from the gr | Sti.0g: p ' ccordin to 9 and/ or
SEQ I D 47, a%%%ﬁggaﬁrgehiatﬁg@g%ngeﬁt &ié%ag%gcgs?oﬁemaq% g?(gsffgeﬁgd od'nogcljghﬁcﬁ? %/u;?ept I des,
a nucl ei ¢ acicenststing df @ golgpeptidé adchriingatb checsegueincOOESEQID ¥ peBEQAPS, amdrora

functional vatiant , variant. of. one of fhe afores. mentioned nucleic
acids, a nucs_gpgl%a‘git @%&ﬁ%w ‘%Ecﬁnﬂovﬁgfrgﬁ@f?ogwﬂfucfﬂﬁ a&_?f{e fing ppe ?Jf?tg%ne of 15
t he af or egentfcanRRshtiBH&d F1ppeptddisa vatiattUstlont 6f A6 hfdrdiintibkdhusRAURIYZ Can anti-

conpl enent arz to one of the aforenmenti oned nucleic acids, a vector

conpri si ng ohedyodr a fremenbeithe mtibofr directrd agpipst oge pHibe afpremeqntiongstinlyrépng one
of the afore iy I¢C . A6 : LS lL,oned
vector. an aniepoanthoirs Mened i (X E TR phinlthd e VR

di rect ed agabmstompoendbdf & teferericolibraenoi dfracferpote/popld. des or agai nst a
functional variant 20 thereof, a vector conprising a nucleic acid coding for
one of the af oThewbjedtofite ioveniitvodiatse solved weximethod ofitoeatisg agatéennsidtering aci d
coding faor one of.the. aforenmentioned antibody f - ments, a cell ri sing
Che vact dp o BRmA tiengisradt ot e At eaRg Wrvin e B oft criioniy SFeeef 8RB oned
anti bodi es, geGréuptdhsistaaaipsiypgptidecotedih®SEQADNI to 9ian@d/of SBQADEI TG a Aficd
coding for. qne_of the aforenmentioned antibody fragnments, is adm ni stLered to
the patient fenahyarentpf opens theploremeniioned,polyprrHdesne Pugheitiacid snqogingropg ot thee -
amount . I'n an@Aehigsdagilypeptided forlaiRiibha Varidnt therdBf AWaASH o oRd G HREBHL | Cal
conposi tion conpris- ing at |east one conpound selected fromthe group

consi sting ofmeatiqnel ppelpiciadids, agwoleitiagig which is aaon-funstionab mutant vanteet plarglof

vari ant thergof | ej Ld. ' . ' |- of one
o the arier cugar Enifondd il &R ERRAR ALY B, Y PABLCE Somrckifiery 6 Bhe

non- f unct i onef thaBforamemtibnadamickeitt actls, Dveeton torhprisigf arcefi et afarementioned rudeiaci ds,

a nucl eic acid, havi a sequenc Cc | enentary to one of. the aforenentioned

nucl ei ¢ aci dj%‘f“_isaaﬁﬁggﬂ?p@b%;ﬂ’ﬁeé’?ﬂ’ﬁ a&ﬁ%ﬁf?’%@‘%’éﬂ%@ﬁeﬁ1ﬁ“&?§@"ﬁﬂélﬂa c acids,

a cel | conpr ifsieRiknBbedOfectol) @n ahtihodieni fregfcht BEGHeIf theaFbrémenttoné®ariiodid 29287

PCT/ EP2003/ 010564 -7 cell cong}rfl sing the aforenentioned vector, an anti body
fa

di rect ed agafifestedggaingiong pEthgpipramentioned Rokengptisies ppegainstie fanctignahyariapbdy

di rect ed ,agaj ngé}g g f ' X

pol ypept izgegﬁu@%??géﬁgﬁ%d g’ \eéargllfg l%'E&La(‘a:ﬁia gfra é@{]q[n}:gﬁggﬁgﬁéﬁﬁgﬁggﬁgog@sﬁ or
conpri si ng aa westdrebmptising acocleingeifi gpding for ofie ofithe aformentionddantbodyrfragbodi es, a
vector com

ments, a cell oompn'sing'the vector comprising a nucleic acid coding for one of the afore-
mentioned antibodies, and a cell comprising the vector comprising a nucleic acid coding for
one of the aforementioned antibody ﬁagments, is administered to the patient in need of a

25 the treatment in a therapeutically effective amount.

In another aspect of the invention it is provided a pharmaceutical composition compris-
ing at least one compound selected from the group consisting of a polypeptide according to
the invention, a functional variant thereof, a nucleic aéid encoding the polypeptide, a vari-
ant of one of the aforementioned nucleic acids, a nucleic acid which is a non-functional

30 mutant variant of one of the aforementioned nucleic acids, a nucleic a_cid having a sequence
complementary to one of the aforementioned nucleic acids, a vector comprising one of the

aforementioned nucleic acids, a cell comprising one of the aforementioned nucleic acids, a



5 prising a nucleic acid coding for one of the aforenentioned anti body
fragnments, a cell conprising the vector conprising a nucleic acid coding
for one of thg ahpsRpientioned anti- bodies, and a cell conprisi ng{ t he vector
conprising a nuclerc acid coding for one of the aforenen G ﬁ{‘.’ﬁﬁ‘ody
fragments, is admnistered to the patient 4i.n need of a the treat- nent in a
therapeutically effective amount. 10 The accessi on nunbers of the

pol ypept i des celd compfising the afoemeéntipnest veotar, 40 @ntittody direedpdragainat eneif thareafora- Tabl e
2. Table 2: 0] i ds.: - ] 2 i ﬁeﬁg ' | D
nunbers and Ngeg'(t:l g%e?ip%wpggtﬁ%g’??pﬁ%&n@g #ggg%ﬁnsﬁa a%g %agg. ‘%i’eo\ég IOEEl 2

Pol ypept i de Aficeasaitionedpilyiiepides, Dfragiernt ef orleSEQd drementimed antibodieharvectoBel | |
NP443111 10 AL833272 cl5 . I\%ieg 117\&§el | K2..3 NP 079436 12 NM 025160
11(5 4 NP 0069FE3 RRHIGE AT cofpBDr 817 pIB 8RB ™ARtRRGY FIBAIS LY RB- 060917
15 NM 018447 paKied 4 hdcléicMRid 038 Forldae MMhE hibfetfentionblhtiBo #, d¢elNM 006401
HS16 9 NP 057223 18 NM 016139 | K3 47 XM 131462 19 AL049338 15 A subset of

t hese nucl ei ¢omPriERE teyepiar pmapisingafuglecsrdicading forane of theafarementioaédamieen

shown by RT- | |54 : . in
other cancer Coupe A Y SHEcaRiRE o SR DA RISE S Ladif RIKENTHL |
nor mal human afdrgsentipsdd anfibedyfragraents, s admdniziered teethe patixing ini necd ofthS§EEHt D Nos.

| I to 16 and 19. (ptovid in le 6 d Figure 3). WO 2004/ 029287
PCT/ EP2003/ Oﬂfggli’ a%aaffell?%ﬂhll %ﬁ% Venaﬁ%quggc acids in liver cancer ma

y
preferably be highly rel evant tQ other cancers.. o he st rok nt estipal
tract as %hese%?gcs%%gémswab 50 en‘f?@ﬂ’e%l 57 ?%ﬁoﬁdd?%é’ltg%ﬁvgﬁ?p a&ﬁ’seg-‘:b%nt ly,

t hese nucl ei areatbws iBNgblé Pe encoded pol ypeptides may preferably be simlarly
util- ized for diagnostics methods of diagnosis, pharmaceutical conpositions
and met hods dfabfe 20 NacRid hdids BTipslypeptides with theif rebpive SEQ IDEhiberg anger s.

The pol ypeptides and nucleic acids according to the invention have in common
that they amnecession puphersfrom the GeBank databage.sanpl e i sol ated from a pati ent

suffering fromadisarder
Molecule | polypeptide | 4 ccession DNA
(SEQ ID) number (SEQ' D) Accession number
OBcl1 1 NP 443111 10 AL 833272
OBcl5 2 Novel 11 ‘Novel
IK2 3 NP_079436 12 NM_025160
IK5 4 NP_006398 13 NM_006407
DAP3 5 NP_387506 14 NM_033657
LOCS 6 NP_060917 15 NM_018447
SECI4L2 7 NP_036561 16 NM_012429
SSP29 8 NP_006392 | 17 NM_006401
HS16 9 NP_057223 | 18 NM_016139
IK3 47 XM_131462 19 AL049338
15 A subset of these nucleic acids and polypeptides according to the invention have been

shown by RT-PCR analysis to be specifically expressed or deregulated in other cancers of
epithelial origin and preferably not in corresponding normal human tissue(s). These nucleic
acids preferably include SEQ ID Nos. 11 to 16 and 19 (provided in Table 6 and Figure 3).



according to the invention conpared to a reference sanple. The regul ati on of
t he pol ypep- tides and nucleic acids according to the invention is essenti al
for the pat haj o%%i cqurocess and 1o which are thus in a direct or indirect

rel ati onshi p"\3 A ¥ 4gnosi s, prevention and/or treat- nmenPCHEPIOEI0SE s
according to the invention. The polypeptides and the nucleic acids ac-
cording to the invention do not belong to the targets known until now such
t hat supri si Mgregalattdomnieicatcalsyin hverehn@ppry prefeeably be highly gelowing toantitkr cieempy

result fromthjs I nvention, nek al | analysis of differentiall

expr essed geﬁgg‘eigﬁsq’ioﬂﬁs}gsﬁ%g] ?‘g?ﬁeégselt%éiug% §/%feoa i é’éﬁﬂ motirgglf’ﬁlcelrorn(%f’"s ef"ﬁs}éf he
form of arti fqaertlyathedealusiriquesdstand ehetdnediied polppeptitlésemanprefesdbdy b simitardy wM t ure
sys- tens. In ?di tion to the fa?& that existing cell culture syste cannot
adequatel y sil %’tdéag“PﬂE’sé'&fEl‘ﬂﬂdé? JEnosis cgificabsompogitigasad methqds @f ¢ j ssue,

the vari atsi oRgeviflion@ahl/oPgbAMNIERY ofithest Bitheltdl chdéeR. environnent | ead to nucleic
acid and pol ypepti de expression patterns with ques- tionable relation to the

actual pat hol o%&?awépﬁdesma%cmc%id@ UEcoffig tQQhél iﬁ@e"hti@fgj QWH%&QHBM AP HRY

approach that utilizes gene expression in nornal and di seased human tisSsue
but again mafetdiffdrentiadly iexpriessed com saipieliselhted fromcepatietisu Hetingnfrorh adisbfder ent i al
gene expressi . iS. di-.re i I I )
differenti al Ia(gé&éx té’sfié%‘c‘u‘g%%“c necﬁyp\érg?gtlsg%éﬂ;/&}cégﬁﬁlge@?ge |a§{°8§;¥?ln P@ngual

di fferences, tidestaabth abtleic atids ecovndingto thé inméntiah ist esseatialefog thp pathdiogitprdeess-and her ,

| arge scal e ne expressi gn studi.es, usi.ng,c icroarrays . .do not indicate
the el | 1025 WD PR AARgLs BEFSH O pLR B EUS VR oR e BA-

di fferential n@RNET dRRIeBSSICOin td @k inléhGbn! dhE golghéptides dHathe ARIESadMsQdUCES a
very |l arge volune of data that confounds identifica- tion of ke

di sease- asso&PENE P Berrveation 8e sotdilans e brectsdmowguatit pa such %é%@é@ﬂ t hat
i ncl udes | ar ggy &?@Ileq%jg?ﬁtél gbglgrx&{es %'&?&gﬁf&&raﬁxg zﬂe?%blyfrés%mﬂ-dlﬁ ﬁﬁ'@i{:{'&ﬁ%.l Iver

di sorders that a I ne nl'y gener exanpl e, iver tunors')

di sorders thal are 'geri | )
109 those kegeseil TR eRaSeY oPERnr | QU Bl (g S RSB BRERR

t her apeutlsc imirersisiths form of@rtifadual G2 BiitiPCTLRR2E3hOUGEBHE ofCell adtioasys- of

on the choi ¢ sy g R KEHE R Bl obp BT GG Giend Bl henai BB shullf®ar e
based on est &ecomplekieglofyatttudeisicat proctdies if teaifielGe ¥aations irf detldfehaorsi that egy

is already inventive per se owing . to th(ﬁp(il abgrate-and defi ned choi ce of
paraneters. I wgogamtd%?éméﬂ%ﬁw@a afhpalyeatids GXRTRSHOR BAtemRS Yithqies-

di screte, paibnbrbiatior®thé sRA phth¥REicGARE ThesP BloBRIMAIhE e 104s férREael bn Of
di sease specific cDNA libraries enriched in nucleic aci'ds specifically up-
and down-20r egusppraach that wizes senseaxpressipn in narmpd and ¢easeshhumeanyissustting againan
s o PR ST Rt et R ARLAER S AL 00
det ecti on of redy mievamso tiseass. Fasuihplaglifierentially expressatihudaicadids may result
from inter-individual differences, metabolic state and/or clinical treatment paradigm. Fur-
ther, large scale gene expression studies using cDNA microarrays do not indicate the cellu-
25 lar source of variation in gene expression. In addition, a differential gene expression study
inchuding all or most genes produces a very la.rgé volume of data that confounds identifica-
tion of key disease-associated gene expression changes. Consequently, an approach that
includes large scale profiling of gene expression from tissue from liver disorders that are
defined only generally (as for example, ‘liver tumors’) is unlikely to illuminate key genes
30 involved in the disease process and it is these key genes that represent best targeté for diag-

nostics and therapeutic intervention.



to variations. Nucleic acids comonly expressed at simlar levels in the
reference liver pool and in diseased liver (i.e., HCC) are renoved by the
generation o active suppressive hybridization (SSH) cDNA |ibraries
(Di at chenko &‘fé%?s/&g%%% Proc. Natl. Acad. Sci. USA QBH%GQ@PEIQQ@I)O.S“These
cDNAs are highly enriched for nucleic amgs both up- and down- regulated in
HCC but do not represent those that are not differentially expressed. Each
of 15 several UnoaecsamdoSBekecdifinmitiescthe smmtsls iof ihedscizgnin & gigiificantla depentiant n

reaction (P af f.i.xed to SS S ust rra RNA
from addi {1 onithepisges fecrre Safh i eiradrs ayhlh B8 Retieus pied ot e et Ve

f1 uor escent | VishaiirdbcduredNife Sopseniiprana tverificaBoytratdply liclalzaatly ﬁﬂem\telpe; ?@omgl ed
non- di seased |iver RNA on 9g§qlm croarrays The resulting ratio

hybri di zat i orf° thft dehorat apd defined ehgeeenf pazmetsss. dhuriaps eenrpgchd%égxﬂddpéasl n
liver disardefgnicutiiBesitistirtte %ﬂ{o@og@sﬁ Q¥ifHind naermer eémaaggg %@P&dfs%%f

highly enriched for differentially ex- pressed genes, brary
represents o rdlsqasgequcnﬁc WA dibaaries essichedf innmucleig facids fspem@rallyt ypaldng dowmr es sed

genes with fgé%l aretSh ir@c?x%lda'a %51361%315 ﬂeo%%r@ce hxfl&f‘ﬁ{ap?? Noy‘dl?ealeﬁ%

t hereby focu on nuc e|c BEras spéhlflca | Sease
SSH | i br ari esrence lg\enmnqﬂ&for thetehpmmemsem almﬂxagmlsmuiﬁycﬁtﬁmeﬁmdemcﬂeckﬁnm

nucl ei ¢ aci d re es nt| | not 25 ressed i n_no I ves .an
Chereby not  Rdiats iAok CERAE PSS risuitBe Hogh nfee SR o
CDNA mic r@ar Wﬁwn@b&fcleﬁ?(m&'ﬁ&inﬁﬁorﬂﬁ eiﬂi&s&ﬁﬂ%ﬁﬁ%ﬁe@@ﬁ@rtﬂé f&eré&etm@r pool

I nvention in liver disorder tissue conpared to normal liver is confirmed by
i ndependent an«bwbwgseef iR o VP kargir e ved by decaraerationoed FbHaqiiys seRPressiveg e
RT-PCR (Q P @sszﬁ) <ONA RS Yﬁ{atcherﬁ@tet 1 88 toc 30atTBRhE SPYRA
product corre pon to the cellular RNATevelS o e sequences according

to the i nvenBBéﬁZhﬁQi’OBrﬁFheBQ)pEHAbyaw highlyesnsiched ﬁemedtllcmmd@beﬁhep -sgodclofvine  PCR

ﬁ;gfgf;su lhgf %?Bieayeglrlg gonuc og{;@lr%gﬁ; 6%?35%%&@%@%@@%3@%&%@ Oé;{)ﬁcgf Ic

(prinmer) isn séerd doivkend SSPCednsseveat ainphﬁedfﬂyuuhe polgmicrade vidie raatiian@OR ) R

bi ndi ng dye as, SY r.een of PCR p ts c [ es o to the
sequences acéﬁiru"ﬂg] 9 glgsy g%génlcfﬁ}%ﬂt é’f“@roﬁ%?yﬁak&% of”o? ‘H?éf
variabi ity By,fRePavirsisdrddrs s ddnQertdday eiu&eskfenu}l%a%& %gmm for &ﬁB&?ﬁv’é'Hf«l udi ng
gl ycer al dehyde dehydr ogenase actin, which are considefed

rel atively i hvézmt@ntmmh@lp%@%@orbdmaéﬂ Wﬁ{)ﬁy@m&ﬁ nrerRerzaysEhe resulfinigaetions.
h [
These Q PCR pg fb@ﬂéraﬁ’éa ﬁ‘ﬁe%si%?ﬁeélﬁ' nHéScta&d%gpgeﬁﬁ V\ﬁ e?J ﬁééﬁéﬁzrt erPﬁvr%? dRBRIRSSI on

i n experinmental” situations In the a sequence
accordi ngot oln additidnrte endviiding las)oekpfecramdnﬂatb aDNAsdighly esrichediforhdifferantially ex-

nterfering A gl omickeplides (LU o o Yendbhiie Qe milfir Sl S GERa 90N

tially expressed genes with far fewer clones than in standard cDNA libraries. This feature

thereby focuses on nucleic acids specifically deregulated in disease. The SSH libraries
generated in this invention include cDNA clones from nucleic acids that are essentially not
25  expressed in normal liver and thereby not represented in conventional cDNA libraries or

on genome-scale cDNA microarrays.

Over expression of the sequences according to the invention in liver disorder tissue
compared to normal liver is confirmed by independent analysis of RNA levels with se-
quence-specific quantitative RT-PCR (Q-PCR) (Figuré 2). In these verification experi-

30 ments, PCR product corresponding to the cellular RNA levels of the sequences according
to the invention are monitored by fluorescent detection of the specific PCR product. The

fluorescent signal is provided either by a sequence specific hydrolysis probe oligonucleo-



lo pl, SEQ ID 56; GAPDH p2, SEQ I D 57; GAPDH p3, SEQ I D 58; bActin-pl, SEQ

I D 59; DbActin-p2, SEQ ID 60; and bActin-p3, SEQ ID 61. The reference gene
prinmers used for SYBR G een anal yses are bActin-p4, SEQ ID 62; and

bActi n-p5, SEBQ1P#¥E287The deter- nination of RNA | evel s r @CAEPNI3HWSGEhese
housekeepi ng genes in Q PCR experinents performed according to the

met hod of Pffafl (Nucleic Acids Research (2001) May 1, 15 29(9):e45). These

t echni ques artie\Bfitery i0'We T4yManPproscliresdd By £8ubrcdnh @owlé stranded DNATBInding
expressi on of HCC, der egul at ed gene | at es

S ording to this invention corre-
wi th prolifer®Pseh a8 Hohgreghnd ek 08 %t%ﬁe?;s%@fgfcewwﬁgg& H6 spPaensfd 24 hour s
serum stimuligd tPheGhvertibf SfeCitrmaRddSfot BkiiiRnd) variability bl Ndhparisunpgl fe t he
suggestion that over- expression of the sequences according to the invention

i s functi onalléxelssifghousekegping’t ganepingluding glyceraldghydeedehydrogendses((TARDH) anddh as
liver cancer. Conpaned to t.he st f. t rt,. these.pol ypeptides. and

nucl ei ¢ aci d€8r fhs%ﬁgcgf}mgﬁrf%wﬁtﬁﬁg’r%y/eg?{alrrrlodrlseeassee?{s ° ?Vﬁ{% é‘&?‘?‘f‘%"};ﬁ Yaster,
and/ or non- i nuaAgdtieas. dhe@nQPICR procédueeslare/also idivso©to- meBure 1avils of genp exprédsioal
cancers. The nucleic aci.ds and pol ypepti des according to the inven- tion can
be utilized fBFXREAMeRALYNBUINS su} 2B He 33p Whrd the kexel pd Aseqenes areordigg 4 Higer s,

and 25 epi t hglehBbn §RNSMmTentall) VeBLRIE MithisHYE MHidrRRing RNA S8 gdricRofits YRRt de
conpri si ng aq?%géence according to the SEQ ID 2, or a functional variant

t hereof. The a Db Ahe referencs gene primsrsaused; for diagMae (QHPEBnalypry aroEAPRE-

pol ypeptide, _Qr 1 VAl ‘ o b igU 1 .eic
acid ac- 1gor ?hsgé?gﬂgﬁéééggh #‘f@%%%@}?@?%@gbﬁ%@é%fs% %&5%81455 g@g@g?

PCT/ EP2003/ 0 b@s6d-p2,~98Q D 48y efd bActh-pliREQ M2 16l. Therefaengeegehe g¢omesnseds o of

t he sequence di ng_t,0 the [ inot her .pr ef di,ment the
nucl ei ¢ acid Smﬁé?g%ﬂy?%?esgg&mgsﬁ&@ﬁﬁﬁaa b?‘&“%@% ?%{2?%6%%3{:%6 to
the state of milgioardf RNAGSeIspelatipet thekshoastledpityd g@ines RCQARCKS bXpefiin®nts & ay
allow 5 inproved, nore sensitive, earli %ra% faster, .and/or non-invasive

di agnosi s of Periernied\aspordingqo.- thg gpethod, af Sffal (Nueleici Agidg Keseardh (0R1NSY Her

aspect of;st hgof :%@)Fﬁé@e¥e@ﬁﬁiﬂ&¥%§gdvélﬂkﬁo%}n%§§m%&1§1Ji!?ed‘4§%e0afrt.at | east one
pol ypep- tide according SEQID I to 9 and/or SEQ ID 47, a functional variant

of the pol ypepg arebggggsgiogn@gié@c L{3g R a%ora#lg 1805 SARAGAL OG-

pol ypepti des, a nuclel Ing the 10 Tunctional varirant, a vari ant
of one of t héatesf withepwhifaraivad hepitene celtsi (Hep3B) follewigg @ lxeirslandid ndurd seram

non-functi onal. .ant . vari ant of .one he .af.or enent.i ed nucl ei acids, a
o ot oo stmAbATbe JRECAR e ARG DRE AL SIS 30 HeBeSipR i 35S
nucl ei ¢ aci dgxprassion of the sequences according to the invention is functionally significant for pro-

20 liferative liver disorders such as liver cancer.

Compared to the state of the art, these polypeptides and nucleic acids surprisingly allow
improved, more sensitive, earlier, faster, and/or non-invaéi\;'c diagnosis of the liver disor-
ders and/or epithelial cancers. The nucleic acids and polypeptides according to the inven-
tion can be utilized for the diagnosis, prevention and treatment 6f liver disorders, and

25  epithelial cancers.

The present invention relates to a polypeptide comprising a sequence according to the
SEQ ID 2, or a functional variant thereof. The invention also relates to a nucleic acid cod-
ing for the polypeptide, or a functional variant thereof, in particular to the nucleic acid ac-

cording to the SEQ ID 11 and variants thereof.



vector conprising one of the aforenentioned nucleic acids, a cell conprising
one of the aforenentioned nucleic acids, a cell conprising the

af orenent i 0“6‘\3)268@828 gy an antibody is directed agai nst one of the

af orement i oned pol Ypepti des, an antibody directed agai nst PSTEP93P1084al
variant of one of the aforenentioned pol ypeptides,- a fragment of one of the
af orenenti oned anti bodies, a vector conprising a nucleic acid coding for one
of the afore- ireprfoorddmandimisntthe polypeptide camsist ofitheissquegceaacnardingite thaSEQ

coding for one.of the aforenen-.ti.one nt k body, frag s, _a cell canprising
the vector cgﬁ‘&r f‘%"r“ﬂg‘eépfﬁﬁ%ﬁ"ef?bgé g tggglmhcgel%fx? 8‘?’“%%3’?59?6 FREDSE SFEHERL i oned
anti bodi es, angEQuDAtl. | east one cell conprising the vector conprising a
nucleic acid coding for one of the aforenentioned anti body fragments, for
the diagnosi s CoRip@egtd iheBtaluiitiey ari, €8¢ potyfieptiesdns AlidlaE Scideapribinply dlpwt he
invention. Further em bodinents of the inventjon are described in_detail

bel ow. Widn BRSNS T Sanpitive earlisr, frster,Aadigr poryinvasies dizgnogis of the diverdlisor der s,
and/ or epi t hgkdsahd/olepithdit eiredshe use of these conponents surprisingly

provi de an inproved, sustained and/or nore effective diagnosis, prevention

and/ or treatne i : i : i P _
"pol ypepti de" p%a eEhsefi ?%Q%tﬁ)g&%ulﬁf&?gﬂg{ggn‘tggn‘%dr}gla'ﬁ)ég?@glgpl)l%élgft}téli%%gorn g?{)]lgi’ etpo t he

i n- vention. tileaccopting $EQ & 1dob aud/nePiEQ TP d 71 afunctional wapemtdf the' podiypeptidene | udes
i sol ated pol - .30 tides an I i hat repar ed recanbi nant
met hods, e. g.m%@‘: F%lgleté %%‘rg °3‘ne??f§‘§ a?ﬁ%ﬁ%“é@ﬁ%dnﬁ O#’Fpgﬁﬁ‘ge?s%% e %/Q%/cg(rhél |eng a
lib /r ary am;zl iBynctioml eiﬂuﬁs,mwﬁﬁaﬁiosoﬁ/ofa?mafﬁmdeﬁuit&iedbigmag@éim%%%ic alcild )

PCT/ EP2003/ 010564 -12_nethods, all of these t hods hei ng gener y known
to the persoi¥ i“F?B%P‘f‘WC‘P‘H@_F htant Yarigat of gpa g e a‘%@rr@*@e‘ﬁ?ﬁw?ie“gla}%ﬁﬁ@mr&e or
parts thereotlefaRidiavngls &EEbmpl&h PR of Welaforbhentiined nétfleit A&ds, a

conventional synthesis such as the Merritield technique. In another
preferred enmvedirdiomprsing pag efstheeforamentiencd supleic aeids, acel camprsipgonand thenvent i on

can be utili Z{ﬁpentldéﬂtigﬁ)édq{u@leﬁ s B lgog%ﬁie ?P{efa. SeBRRGLP MR or! ténhﬁ’&ifye&

whi ch may be used to screen suita rarres prepared to express
the encoded giretai agametcpneret de aforemerdioned polynptidess an dntibodyediretted egainst anal

B0l ypept | deFAEBRTRER o R of AR FERET e Rt R T4 By B e
according t gfofmntibhddtaatisgaRs| DvétarompfisiSE hidRiddcid Jedih@for bne 3hd itbret €r m
"functional variants" of_ a pol e/pepti de within the neaning of the present

i nven- tion MEREnsd apfibodics feyreion sampsing p Mistrie aridedingforonsartieaigremeny
particul ar a;gfdURRsRly fghents! 4 %1 ceﬁ]pagﬂ%&wwc“{@r RbphshakinicRRAM 88Ky 1 n

particul ar about 90% especi.a’lly about 95% nost preferred of 98 %W th the
pol ypept i2lle fraphaof thh aforementioradi antibedigsesndior atlsast anepll comprising the vector

comprising a nucleic acid coding for one of the aforementioned antibody fragments; for the

diagnosis, prevention and/or treatment of disorders according to the invention. Further em-

bodiments of the invention are described in detail below.

When compared to the state of the art of therapy of liver disorders, and/or epithelial
25  cancers the use of these components surprisingly provide an improved, sustained and/or
more effective diagnosis, prevention and/or treatment of disorders according to the inven-

tion.

The term "polypeptide" refers to the full length of the polypeptide according to the in-
vention. In a preferred embodiment the term "polypeptide” also includes isolated polypep-
30 tides and polypeptides that are prepared by recombinant methods, e.g. by isolation and pu-

rification from a'sample, by screening a library and by protein synthesis by conventional



one of SEQID 1 to SEQID 9 and/or SEQ ID 47. Such functional variants are,
for exanple, 15 the pol ypepti des honol ogous to a pol ypeptide according to
the inventiop, which originate from organisnms other than human, preferably
fronlnon-hungm)ﬂ@ﬂWﬁF§ such as, for ex- anple nouse, ratsPCHERKEY8I0564d pi gs.
O her exanpl es of functional variantS'arprplypep- tides that are encoded by
different alleles of the gene, in differe I ndi viduals, in different

organs of an nietigdsyiatirof diesé¢ methodls beigngeneialle kngwretotild pepdoaskidied e tut. Paett

variants, for am 20.ple. alsp include | ypept i des at are encoded. by a
nucl of ¢ act d TG e eRutegp{vaPRte: s AL o) B PritiShe 18 gamiopyaieei
tissue, but afinRlcofVenti6tassyithdsi sact a!the MBiiFleldaechniyut.] I QhotHérgRéferrétbérs- have
t he designated functions. Functiognal variants pref erabl?)/ al so i ncl ude

Y/

natural |y odedimentgartrof Shanahmeptidensecordingto thoavention|can bgutitizeditd dhtan t hat
quanti t at isvelyalld rsgécﬁ?c xﬁsﬁdc\’dn:ayantf%di&é:'@/ ﬁ?&aiy%@%s&ﬂs QEZirgQ} Qa1 E?ﬂ

sequences. Further, Ssuch variants nay preferably arise rom di Fehrential
splicing of btuieeprepatedity eypress the Eneoded pmotein segudngestis 'ordee foddentidy futhgpfape-i des

t hat have essentially t sane bi.ol ogieal fun- tion(s) as the corresponding
pol ypept i de 183%?’875%5?%E?%ogmeﬁggﬁﬁc%ﬁ&m%@cﬁeB‘lvéxftboﬁi cal func- tion can be
assayed in a fuynctional, as | .. Or 4 .est er candi dat e..

pol ypeptide i slfge #e%cmlﬁegﬁé%%crcf@n gtg °a‘“"§%’1‘ ‘§'EJS{%?S§§%‘C é’%ﬁ’éﬁ%&}é fi‘rzlcé) (P%

i nvention, tkeSEQMUildaSEQID ¥ meiidriSE) IDn47 (Tabler2yl yzed in a functional assay
generally known to the person skilled in the art, which assay is suitable to
assay thaobi o- Thogmm &funftionat varans! of Hpplypeptidesyitno thegnqaoing pé dteiplesestanandi ng
to the invent.ion. Such.func V\Dh%g{hm 029287 PgT/ 2003/ 010564 -13 t%ﬂonal
assay conpr i S80S IROBMCRIdes W 3V P ECAUTE SRNOTOEK AT BEREY AT BAUBFC HHiBe i n
which the g@Resf ot Theh,GirEferablylabo:kedel, Giitarticuldr abdut 80% éspedilBy dboatosggni ¢ f or

gene encodi ng the candi - q)ate, pol ypepti.de; enzt%/natj c assays, etc. If the
candi dat e pompsiapeiraed ofAPohtiththeBolypertide havingthe amine apid spquence acrordingéht  al | y

the sanme bi Ot,@@&f@%gw%%gg B9 408Rr SROTBHIOSEH o dtBhM vRriRRPirk d6r §¥°gi Rg

to the invention, t can ate polypeptide is a functional variant

cor r esponidi nthepolypemsisies biemolpgansitele golypeptide srsordingdp thetinvantipy,pdpeh ofigidatd fi | | s
the require- nent t | 1% o | O Aot lL.one ove. ,
Furt her nore, frf) 'ﬁe% rgaé';)s%s'p uerrl(k:lﬁ(' glna Wé%%%%ﬁg%mas@eﬁwgg%Bg%talg’otggext hat are
preferably ahpleetonsd, ras, nyonkeyy and peg. Othepextamples of Smétdonal vagiahts are polypep-

di sorders, or., other epit I al ..cancer.s O relative to.a.reference sanple or
a reference f‘?ﬁ?ﬁ%ﬁt?eegﬁ‘tc{ég%iyﬁbﬁeﬁmtﬁﬁgﬁq Bt gg%gﬂ‘dlt *"%bvﬁ‘f"}?ﬁqt %‘ggﬂﬁ’_gnes or
from genes dpfgh@rdfiah 'o?%ahi;ém&ﬁ'iﬁ 8ifférenpB& élopRenthhses Fune@sHAl datagts! petdnpnal
vari ant pol ypeptide fulfills the criteria of a functional variant on the

| evel of 206 sBlguaiedacludealyneptjdes gt arespended By @ pudeigagid whichdp isglatedfram ed out
by met hods ggaef Al ks s NOWaltdydoiEtissue, but after expression in a cell involved in liver disor-

ders have the designated functions. Functional variants preferably also include naturally

occurring or synthetic mutations, particularly mutations that quantitatively alter the activity
of the peptides encoded by these sequences. Further, such variants may preferably arise

25  from differential splicing of the encoding gene.

"Functional variants" refer to polypeptides that have essentially the same biological fun-
tion(s) as the corresponding polypeptide according to the invention. Such biological func-

tion can be assayed in a functional assay.

In order to test whether a candidate polypeptide is a functional variant of a polypeptide
30  according the invention, the candidate polypeptide can be analyzed in a functional assay
generally known to the person skilled in the art, which assay is suitable to assay the bio-

logical function of the corresponding polypeptide according to the invention. Such func-



person skilled in the art. 15 "Functional variants" of the pol ypeptide can
al so be parts of the pol ypeptide according to the invention with a |ength
of at |east t 7 to about 1000 amino acids, prefera- bly of at |east
10 ami no aci S‘roompr‘g&g%ﬂr eferably at |east 20, nost preferr @FTHEP2FAWS6450, f or
exanpl e at |east 100, for exanple at |eas{, 200, for exanple at |east 300,
for exanple at |east 400, for exanple at |l east 500, for exanple at | east
600 ami no acitidsal pssay coteptise et extnple 21 chlre sysessthe géﬂeyat'toh@fmicna'nb?h@d}ngé cal

function(s) as the [r n Q |de accordi vent.i on.
NS0 i not e Bt & R RRA e P A HRER b ot RESRR{ Phesrs b B RO T on

i n the range dite polyplide; chzyifaticissdys, i [§thé caidaie @ulypéptide. detridnffukdsioe 8- ar from
about 1-5 am 0.acids pr.ovided that thgw have. essentially the sane

bi ol ogi cal f &FFHY inserfess ‘%Jéh gspentially the samp Biglnesrg! %mtw@ﬁfheorengwaﬂ@s Rt o the

i nventions Faenasddrdng fohﬁe fnk/éxﬁionadﬁb @&dﬁﬁteﬁbo%eﬁtﬁietxbh ﬁﬂcﬂ@n&@&dﬂ?oﬁﬁ@em
w thout the function of th ecFo ypepti de being 'significantl éla tered. Al so,

post - t r ans| acespdndirenofypeptideoprovided thapthg spidedate polypentideiyidisshe sawsphor vy
groups may A uence identity" refers to
t he degree OP% geﬁtm% e?%? entit ygae}{t?&?\%g&%equgﬁ%es that in the case of

pol ypepti des c t &

30 the case of nuc erc tgél[ggg g“‘gﬁ%‘%ﬁg fe(')lIr;O%x %gﬁ&gﬁ?ﬁ%‘tﬁg %‘igre%ev\%gﬂel n
the Filter i ﬂlf&eehmald)j éxpﬁassdeh%ldMsl wﬁ'&ingﬁﬁdrh imdtildllisoﬁiersabr oth&OSitheldlicdneére
Aci ds Res 3389-3 WD 2004/ 928 PCT/.EP2003/ Q10564 -14 uence
honol ogy"! ref el“ba f%é'e%cfeﬁ?q‘%}f’ °f 9r B dibranpdegiu gP‘aﬂ’ ﬁfﬁp"éﬁ{eﬁﬁg?’g
quences det epitap@ibelds dFEdRBgdiks &%re%ﬁﬁmpﬁcﬂ—mae@ﬁﬁt ﬂae‘éﬁﬁﬁ&it@fuh&ﬂmﬁ' I'ter

is set off and BLOSUMis 62 (Al tschul et al., 1997, Nucleic Acids Res.
25: 3389- 3402 yatiaphgolypepfide fulfillsitheerieniaiefie functions] yariant ap dhedgyg) of %essauanpe ki nds
of disorders fe&b &l £afte LARaRRAS RV @“%eﬁéﬁh dIBtgdol ic,.
and/ or genet |dtg t%ﬁtles 0}“ Flvere t hat pref - e e%v'g tﬁlzéj
gener ation opersmwkﬂledenths@ttl s, and/ or the regeneration of the liver, as a
whol e or parts thereof preferably transiently, tenporarily, chronically or

per manentify i n"Ranctimiehwiriants'tef] thevpslypdptidé eanalldoype partoofi thepolsipaptide eccordingr i t ed

et 501 5 B R ok oSS ol i s bk "

i Nt oxi cat i onblyioff af184st wuhmb abigs,ahere priiferalily bidsasp20, hﬁﬁdprbfth@& laCiRdst 0, for
radi ation, in- fection, | est asi s, m’rmnFOéreac tg tand by - |nher|ted
fhigds

met abol i ¢ | i SPEMP aéé“é‘?e@ F eramnlea) least 200qfor exagple % frFEpmpleat| ude

cirrhosis, al5QR@h,iGr éx'aJYlEre a@le&ﬁ%@@ fof:a{aﬁﬁslecat 'ih%a%bo bin$ho Mdspréviliedsnddargase,
and hearmchromat osis. Preferably further included are autoi nmune- di sorders

wher ei n 2he bavesswentially thessemerbiadogical dunctien(Bles dkpiorrstpoading palypentide agrordimgept i de

to the invention. Also included are deletions of the polypeptides according to the invention,

in the range from about 1-30, preferably from about 1-15, in particular from about 1-5
amino acids provided that they have essentially the same biological function(s) as the cor-
responding polypeptide according to the invention. For example, the first amino acid me-
25 thionine can be absent without the function of the polypeptide being significantly altered.
Also, post-translational modifications, for example lipid anchors or phosphoryl groups may

be present or absent in variants.

"Sequence identity" refers to the degree of identity (% identity) of two sequences, that in
the case of polypeptides can be determined by means of for example BLASTP 2.0.1 an& in
30  the case of nucleic acids by means of for example BLASTN 2.014, wherein the Filter is set
off and BLOSUM is 62 (Altschul et al., 1997, Nucleic Acids Res., 25:3389-3402).



15 according to the invention. Wthin the neaning of the present invention
the term”liver disorder” preferably also enconpasses |iver cancer, for
exanpl e hepa ceI | ul ar carcinonma (HCC), benign |liver neoplasns such as
adenoma and/ &f° BREP?BH et er abl y HCC further conprises sub®{Had209s/010p
nmentioned di sorders, preferably including J I ver cancers charac- terized by
I ntracel | ul ar proteinaceous inclusion bod HCCs characterized by

hepat ocyte 20 ssdqaém:elhsmomgyf ﬁefdﬁﬂfﬁltbﬂﬁhﬁl&ﬁty%osiﬁ@és) ef(a\n:mcEypepﬁMncerous
| esions are prefe i ncl yded su aracgterized b

i ncreased hef ‘é"t“ﬁﬁ";ffg ¥r"£e§“5(?ﬁg &&@?ﬁg 85?’(@1‘?@%‘)‘8‘ i{‘lléert’ﬁ%éﬂ
characteri Ze%cDBLdSUM?@QﬁQAhﬁmQI&@Vt1599<7€Nﬁc1éib Aidé RBe, J5539Rbl3402).1 *  change)
as well as macro regenerative (hyperpl astlc) nodul es (Ant hony, P. in

MacSween et  alrpe Ref "hPéi“dﬁQ}dgﬂ')feﬁfs tb Bfd édrf{ﬁ'fses aﬁpﬂﬂds o@&%ﬁfd@i’sl dlatlﬁréﬂatlagl?t one,

Edi nburgh). 25 The term "epithelial cancer hin the neaning o
i nvent i onSi neffecdghs anatemycphysiologyonetsbalic, WIGP@Q&IR agfivitegs of H@dwphéhat Pvﬁér

prefer abl y. ofRackfle sSEATREDr odt AP CBAD e BASLADTor BEIDRARE, br cast.

and refers tg grsor Se organs I'n cel conponents
of the tissuehaleer partsthéreofipeeferablytansiangly, rengporanily, glmntcaltlyumqrennaiently fo aed

accord- ing to,the tand r nost rocedu eneral | a
person ski || B‘b‘h?lﬂg‘f’ &% ’egeﬁ%’llﬁf%’i“ﬁf“gﬁ‘g ﬁé‘gﬁV{?g?lﬁ s??é %Wﬁ%éf’é el't erm
"di sorder acgmrédeRdLiver difeder VRRhér@Rdersidod GPTHRGERToMPHEd IRV o aisofaam@ﬁse@nd
| iver disorders as defined above., WO 2004/ 029287 PCT/ EP2003/ 010564 -15 In

the case 18f BYHpEeEHIRtEESItiopHE PaRticHiar by 2 fw‘@}%rﬁm&wr o0d inigxiryipneradigtion, in-
pol ypepti de” f{ﬁﬁ&%ﬁ?ﬁ&?lsﬁ Pt RldiYes, LI{-?&’% %Hx%ﬁﬁéﬁcqmepfhséégé‘s P@f&féﬁpt i de
roma pat | ar e (0]

in an isolate sanpl e ent to the expression
pol ypept i de cxmaoleseafféwenb@rmﬂmbledmmaomafalyphqméwm cbmse; chrofii¢chepatitis S¥'di on

can be determn b, neral > 501 skilled in the 5
art. Exanpl e¥" eﬂls a\éﬁ’ %ﬂrz% |°r%a|t°scfe¥fe%\qg 'S em caf AP hobl ot or

ELI SA det ecansaﬂex@fwhbfem the hmpﬁphmtéeewohée xadintdmdcﬂgasst&pmmfonepislgpephbe

pol ypeptide. Detection of the tide throu enet.ic mani pylation to
| abel t hd> pofSrRRting A dheinyentian ¥ Rl Rearnaidte Pfgi?gfggvﬁnﬁgn meé?rgf 3865 al so

i ncl uded sucfisg@ed prdfadly Ao ehnipRs¢PBirichitvet, mor&xsxﬁﬁe nepcell@ar c@ARIRSSI oN
in a nodel system 10 The term "sanple" refers to a bionaterial conprising

liver tissuel(lEC), bendgn biwarpeoplasmessughaas asmntaa@éfaeFNHoHﬁeﬁmhlh&CCoﬁlghw subj ect
t | t
pf)arsml mal ggggi ‘f&ﬁﬂl ? %%E+ eur aﬁieﬁ 0?1 gcjls%h(g{)]@g cﬁer g%bg'rlg‘gﬂ?lﬂ%m%l UI rva,

urine, senetriped HyenEmelliﬂlaEpretmmb@us; mclusien| dlbsaﬂmCsfchmtanmmydmpatmytea not her
]s E\?Jagft/ eb%?ﬁmans 1§f ﬂ@P‘%}l 9—[(&%?%% e?%ﬁq é)lrenc\éx?csélro\{lg lecs)lrong grré ;)Ircr}‘\c/rgg \gﬁomat hods.

included such as those characterized by increased hepatocyte cell size (the "large cell"

change), and those characterized by decreased hepatocyte cell size (the "small cell"
change) as well as macro regenerative (hyperplastic) nodules (Anthony, P. in MacSween et
al, eds. Pathology of the Liver. 2001, Churchill Livingstone, Edinburgh).

25 The term "epithelial cancer” within the meaning of the invention includes adenocarci-
nomas of any organ' other than the liver, preferably of the lung, stomach, kidney, colon,
prostate, skin and breast, and refers to disorders of these organs in which epithelial cell
components of the tissue are transformed resulting in a malignant tumor identified accord-

ing to the standard diagnostic procedures as generally known to a person skilled in the art.

30 Within the meaning of the invention the term "disorder according to the invention" en-

compasses epithelial cancer and liver disorders as defined above.



skilled artisan and conprise for exanple isolation of the sanple by neans of
puncturing, surgical renoval of the sanple fromthe opened body or by neans
of endoscopi ¢ instru- ments. Mnimally invasive and non-invasi ve net hods are
al so known t YANEB&BIon skilled in the art and include PET/ERIQ3MI0ES

col l ecting body fluids such as bl ood, serm pl-asma, 20 ascitic, pleural and
cerebral spinal fluid, saliva, urine, senén, and feces. Preferably the non-

i nvasi ve met hobisthelcasaof polgprptides, the tertr "diffenential exppssiomof 4 pudypeptige”otfen tpat i ent

bj ect th h ' t her.t han t he body. i tural.l t
such ab the TSGTIRTVedSYeT of grblessiop GE s nolVpsrtiin PLen isolfiel slbple, BOM Aiette t ar m.
"minimal |y i gonasiredeo Y &G@esisior of & polpéptideti Neftterge Benplt bya tefwite libgpeci al | y

25 by persons skilled in the art, for obtaining patient sanple material that
do pr ef er abl Yhe:@prespian Gig ke &W%?V&eﬂ?éﬁ gfb‘l@fq%dLh“PWE tq/the pesmpikiliedan then o

physi ci ansrof Sk GafibleS bF Rich ntitkb iR 1ude ithfiShotBRSchBRIAT o imPfunBRbYor EITs RAI | Y

pai nful. The nost common exanple of a mnimally 1 nvasive procedure is
venupunct ur edetdtien Déﬂmpbb@mtgrwiél antibgdlies'specifiefog thecpolypsplidsl Betettion of ther ves as
an appropriate control t 30. A if ferenti.al [ i.on _of

ot o1 ¢ o aPaREPaRe Beosassalici@naifli b Rnole o BbdK s SBISERN R rfireel
sanpl e i sol a$ystind is preferabigtalse mitcludel suchias bg eaggingshicpoipeptidyiniaatadsgené for WO
2004/ 029287 PCT/ EP2003/ 02-1 564 -16 ence sanple is generally known to the
person ski | | SFGSHOR Hea Bofel spSteffn| es of reference sanples include sanpl es

i solated froma non-di seased organ, or tissue or cell(s) of. the sanme patient
or from ahot hethedemy e‘i?{n,P?W itgag}?&%ﬁfm%g‘vlﬁrrt&é# ‘Efrl“’ﬁ' ellyPreferazel | ()
is se- |ect eﬂyfﬁgﬁ@ffmmwmarg%g@&g&& kdYelalfnaht t4@EfolrhatdHdr @ el Fr¥@Ithis 8fdas,

bl ood, or the sanples de 5 scribed above. For congarl son to expression in

t he sanpl e |tlepchiseum; plopma, aseitic 8pid, plpyrpl affysions, cerebralyipingt Buid, sajiMe uriag.er ence

sanpl e may a%eﬁ]%niow que a sanple isolated froma non-di seased organ or
ti ssue or ce s) of a different patient, wherein the liver disordered-

ti ssue or cell f flfﬂm ﬂ% ' Nbr eover
the reference fnlgeglsa?lqgel%glgggsgﬁr#edp es P%}%r# eakﬁﬁggu%tor‘)s@&g’?g?%?é Sym'mattched
to the age atladisginvadivd drenopahvasive meflddd ievasiye mettod$ ereganerally lotoamytd theef ers t o

a library of nes representi expr.ess epes, fch library is

o ef er abl y OIS AETR ABFHELE RO ERBHE o P B B R oY Aepts S e ence
nmay al so derduygcd FanavaRb¥ihé EQiple eomadhEqREETbddy\08 by et 6T efdoseéiit as@ild NMay

al so conprise a _data base conprising data on non-di seased tissue expression

of nucl ei c aBeMs Mipinallygayasiysapd 8ep-wyasi vranethodsasalsmknownite thegrsoa skillegt i ds or

pol ypepti des; ' el [ | | S0 m a
patient wt ﬁmt e di g ggﬂg%e%pﬁ%r(?e%lkg&%ée%g }’glr?gd g%?%%s}}@@hgégﬁrgg&% pfise an
expressi en |dstitigrpleuralepd cendbiial spinal fluidy sativa aride serdéns end fedes. Preferatily thewen-or
cells and a '

invasive methods do not require penetrating or opening the body of a patient or subject
through openings other than the body openings naturally present such as the mouth, ear,

nose, rectum, urethra, and open wounds.

The term "minimally invasive" procedure refers to methods generally known, especially
25 by persons skilled in the art, for obtaining patient sample material that do preferably not
require anesthesia, can be routinely accomplished in a physician office or clinic and are
either not painful or only nominally painful. The most common example of a minimally

invasive procedure is venupuncture.

The term "reference sample” refers to a sample that serves as an appropriate control to
30  evaluate the differential expression of a nucleic acid and/or a polypeptide according to the

invention in a given sample isolated from a patient; the choice of such appropriate refer-



data base conprising data on liver disorder-specific expression of nucleic
acids. The term"patient” within the neaning of the invention includes

ani mal s, preferabl manmal s, and humans, dead or alive. The patient is

ei t her suffe‘?’ﬁﬁ&““f"%’(fﬁ?a liver disorder, 20 and/or other ¥oVEXIYUIStancer,
subj ect to analysis, preventive neasures,,sherapy and/or di- agnosis in the
context of liver disorder and/or other epithelial cancer. The term "subject"”
wi t hin t he nemwisamplefis gdnerallykeown onthe persanchedled i tlagt, Examgl esrofledferenceammal s,
and humans, dead ar .alive that.,are.not sufferi froma live | sorders
and/or ot hef i haRiS el o TR ath eiEel et 87 Pus ' Bl HERE I o
control for phiRntietfeonirhmaheSubjeanwhdreifl tiefnonaliveasat ofaRloe fissue Br all(s) isdeei C

aci ds and/ or _ pol pepé‘i des accordi I’(])? to the ipven- tjon in a patj egt. The
term "ef f ect ?e\‘i@d%‘i"% FETRUP CRRFng of Hier tiesif haves celtsnBlopdnat the sapples @¢-er s to a
treatnment 5 t Babhe@hhvel BRcYmpheisda td B redsibh fthe SR Rblaled@Fhn 2PRicHi Wik #8"
according to the invention and/or that inproves the pathol ogical condition
of the pati elivergisorder,dhgneference sample any else inslude pseraple 30 latedsfsem ameretdiseased t he

di sorder, pr . : f . N
O SPLebl B Bl I BIP RERLSR A h AY ERATRS, FBGLrci
transi ent, shoekeetedfrom\iie 20iplé HROR BstedBOVERRGEB/eD HeTERrened may inclutlganer der of

hours to days), .l ong-t.er in the.order. of eks, nt or.years) or per-
nmanent basi s??em&%ﬂiqytfgng’ﬁp!’%g’éﬁ@nlpaﬁe%ttﬂﬁ%ﬁﬁ?ﬁ’@ﬁ?ﬂe iogﬁﬁe p@BfYﬂﬁ'i tion may be
pref er abl copstant . jncreasing, decreasing,.continuous]y changing or

bsci |1 atdby i niRHGRR [iGirEense MPERY it 1 A BoERs Aqnes FePESERg PR Bfebant

i mprovenent  Qhich fiBrady i¥lpkéremb ddrotd Adh-dsasatiivet tisuar delB I The TérereaReUt i C
efficacy and toxjcity, and LD50 nmay be determ ned by stan- dard

e.Jg. . ly Db
phar macol ogi B4Y alse derbig frass mRNA fpm nogidisgased Lier tisgysricaisAng| mayalsoeomiprist e
dose ratio . & ' 1 L s iy : herk ti.6_ I ndex
and oy be ef CYABER RBAFRE Ui on RORIAMASI BRISubTof MRl R bl | e
t hat exhi bi t pirmemyef tht expapssion of therielesaicids er pglypsptidesadeording tajths &nventiom ibe

adjusted to the age Iight and Lti.on of .the [,ndiyvidual, to patient to be
rbated. 1o hammegoipt o o B ik oBprdBied e HRILHE ot B! dof o

and the respiise aflespressibn libngty phepared oo liesdigerdahdisdaseddiver tissué or dells ael £1 m ned
by the practitioner. The actual. dgsage depends on, tgq? ne}t,ure, and severity
of the di sor#A% baseropPRsREatyon g djserigs-spariHC F¥REession Hf Brelels agiis.t he

physician, and_may be varied by titration of the dosage to fhe _particular
ci rcumst ances OF P PafigRte HEthEthe mespRgnfche ippeatige & légsw@r’%p@aier ef f ect .

How 15 ever mahinalsSand'fRaRas, | déad QHlioePme bttbat isRAher REAEARCHRh  3Rbr SQPRPSI ti Ons
conprising of fromabout 0.1 to 500 ng of the active ingredient per

i ndi vi dua® dendéer opherenithglinl wander, sukipst sbhinalysis, prevsntivomagpuresptberapy atdéardied from
about | to 1045 in%@c&h‘t‘éxtt 3Pl Ger iRbrdeP SRR Gk} GithEGA LRI S-

The term "subject" within the meaning of the invention includes animals, preferably

mammals, and humans, dead or alive that are not suffering from a liver disorders and/or
other epithelial cancer and thus represent a preferred appropriate control for the determina-
25  tion of differential expression of nucleic acids and/or polypeptides according to the inven-

tion in a patient.

The term "effective treatment" within the meaning of the invention refers to a treatment
that preferably cures thé patient from at least one disorder according to the invention and/or
that improves the pathological condition of the patient with respect to at least one symptom

30  associated with the disorder, preferably 3 symptoms, more preferably 5 symptoms, most

preferably 10 symptoms associated with the disorder; preferably on a transient, short-term



The active ingredient may be adm nistered in one or several dosages per day.
A satisfac tory result can, in certain instances, be obtained at a dosage as
low as 0.1 pﬁ/k intrave 20 nously (i.v.) and 1 g perorally (p.o.).
Preferred ra 0442287 om 0. 1 49/ kg/ day to about 10 g/ kBCT/BB3p03/019564 and
from| g/kg/day to about 100 ng/ kg/ day p. > I n anot her aspect the invention
relates to a fusion protein conprising a'goTypeptide ac- cording to the SEQ

ID1 to 9 a][lq{nqne &E@dfﬁiloérz,to agygy, 16ngrieink @A &le order :oﬁ%eltsh@xb@m& lor yars} pljieﬂn
protein" refers to a paol ypepti.de conprising at | east qne pol ypepti de

accordi ng 25“@8“@’%*3&@‘ 1 ‘%r@e'ggﬁPgmeSE%Ob&%lﬁong‘,“PﬁH&Y%Sﬁéﬂf‘?r@d}’ i ant or
part thereof gnghndlind&asl, c?é&?easﬁ?,@?fﬁﬁighslﬁcﬁﬁgﬁgg?% ﬂﬁa‘?&?yf?x?hﬁé@ﬁﬂfdb &€long

peptide and/or peptide anal ogue s 1 nke the pol ypeptide according
to the i nventas the olssratinetfent ivd sigifigans improyenreshofithe symeptomp corapared withia pordrs! e. g.

hydr ogen honds,. ifd ed. | ferred
exanpl es gf g%t’r%xg.ﬁ[gg{aﬁéh glfﬂ%\ggf%ﬁtoggo ’%%?%W%%&R?gggﬁfggt,%mgié%it?&t&and/ or
pepti de ana 3ardphguesolbpiatl gracediies at e@llealtires ordgp@thental aofmald &@hé dase catio
proteins; these are, for.ex l.e, .. ar.-een-, fl uorescent -protein”, or._ variants
Pher eof . Al sBeiwEt eiliean 1GricHTestdt e derqmralic RS 110Mmpeba episaisn Py 9257
PCT/ EP2003/ 0 120D s/EDS). PHirnfdcaaichiidmpbsitibt th eghibit Ragy therapduiic ndexkara s
"his-tags", or fusions that increase the im nunogenicity of the protein.

Fusi on pr ot eipreferiedcBhalase must Readiusteddonthe age, eighbendasdiior of By individend s
general ly, k'BQtF]gﬂt foelttiGte R Ss SN a§|§hé xlgﬁfé o&"gdﬂpigjr%t’rt@rﬁén; dddiBe form 8 rédiREL LiE

according to'the invention can b use e diagnosi s, 6 event1on and
or treatnent thefresultdesired amirttie exachdasagersheyld phiedursgibecigrermined by Goppastitichet.o t he
state of the art, these fusion proteins surprisingly allow inproved, nore
sensitive, ear Theactua desage dependy @ the oatuierand sévemtydif duyndisirder nenhg dreatedypndved,
sust ai ned and/ or. . re effectjve,treatnment of the. .liver .disorders and/ or

b thel al i oo o N er AR AR Rl be Yatfa by et SR EEIBH on
have a sequepaticdacircainstgnded oOthis ia¥entibirtd préduld tHealefikdd th&apimtit 8ffeddHawv-var i ant
thereof. In particul ar fhe m@n%qg}arel ates %g nu- cleic acids aggcording to
the i nvenfi ofVaHbLls PRSCRIYSoRiTmAlaid, fratiphagpargaticalicqmapastions FORASHR GLiomy t |
these nucl ei gh0d%0 S0FmB Ok iReREViBgrediehtipet Mdivitludl ddsk PiefetaBRY ¥R abdBy 1€
sensitive, earlier, faster, and/or non-invasive diagnosis and/or inproved,

15 sust ai ned talf§/mg, mast prefefed fomabout kiatlfung, arfsuitshde far therapghoirestmentsand/ or
epi thelial cancers. The term "nucleic acid according to the invention"
refers to the Hbedciveingrsdient mey be admipistekidrip onoor sqeergiRiosagos per day. Asatisfap 19
and/ or variants thereof. The.term"epncading . nucleic acid' relates to a DNA
sequence th afor%Bealg Lcan in cgﬁmlg sl%ﬁ?a Ces E%Sanme(pat a%osage a§ ?ow as o.{ p.g/%g m%’ave-

20 nously (i.v.) and 1 ug perorally (p.o.). Preferred ranges are from 0.1 pg/kg/day to about 10

mg/kg /day i.v. and from 1 pug/kg/day to about 100 mg/kg/day p.o.

In another aspect the invention relates to a fusion protein comprising a polypeptide ac-
cording to the SEQ ID 1 to 9 and/or SEQ ID 47, or a functional variant thereof.

A "fusion protein" refers to a polypeptide comprising at least one polypeptide according
25  tothe SEQID 1 to 9 and/or SEQ ID 47, a functional variant or part thereof and at least one
component A selected from polypeptide, peptide and/or peptide analogue that is linked to
the polypeptide according to the invention by means of covalent or non-covalent binding
such as e.g. hydrogen bonds, generally known to the person skilled in the art. Preferred
examples of component A for fusion proteins are polypeptide, peptide and/or peptide ana-
30 logues that facilitate easier detection of the fusion proteins; these are, for example, "green-

fluorescent-protein”, or variants thereof. Also included are fusion proteins that facilitate



bi oacti ve pol ypeptide according to the invention or a precursor thereof. The
pol ypepti de 20 can be encoded by a sequence of full length or any part of

t he codi ng sequence as long as the biological function, such as for exanple
receptor - act A998 essential Iy retained (cf. definiti BRIEP20PHHEIG40oNal
variant). It is known that snmall alteratigns in the sequence of the nucleic
aci ds descri bed above can be present, for®’exanple, due to the degeneration

of the genet parifi@d6n obthe dtainbinaht f@otein sAbh 1sahRdagdse, (i GRS thA indp@sédht aghed to
the 5 and/or 3' end of the nucleic acid without signifi cantly affecting
the activity WPORREIYRLBOIPHBI ypepti de. This invention, therefore, also
conprises so-called naturally occurring and artificially generated
"variants" of [RUOHRIeleHIs@ccostingto ‘E‘EWFPW%B%B@@@FIEV Sretinds gengradlynyc ei ¢

aci ds used aggllioiRe p@sdnhiRilled e e 2RMTIRY RisibNoroRins diRE & @ dnvenorial b8 DNA,
in particular a double-stranded DNA. In particular the nucleic acid

accor di ng5t ousad fotbe dpgwrsypeentiepand o7 toceosms of liver diserdensveadior epithelia) cire an
RNA nol ecul e erpref erably single-stranded or a doubl e-stranded RNA nol ecul e.
The sequence 0f the nucleic acids nmay further conprise at |east one intron

and/ or one pol }A se e.. Nuglei c Lds .accordi ng t.o. the dnventigon can be
produced by m#ﬂ%&%‘%g"n ?sat?ﬁeé?bﬁo%%%% @s()lo? rg){es Sisﬁipé‘amé talus? anTRNy’ e?lré{’/"ée al so
been descr i bsahsitive, edftiesifdstdd.cdnditir ndivriviasing diagriobib aid/briigphaaed) sutainkd tulittor
invention refers to.all DNA sequences that are conplenmentary to a DNA
sequence, whifoFf ?‘Y%‘F‘“Z’B“%tf’ﬁ&f* e ?oé?%ﬁ@%gﬂf&@ﬁglé’aﬁ?ﬁ%r stri ngent
condi tions and_have .a sim | gg actjvity to the ﬁorrespondi ng pol ypepti de

accordi nd® to Prskered pucieic agids ageardingtodheinyentign haye a seqnere 150oERE P RDek i on -

can al so be ga@4DI10 tb RECTIONB.19,Qr @¥varidi® tHeredN 1A SRAGRarIRHOBR RN rel¥iRS toARl " Of
the nucleic acids can al so be honol ogues from ot her species with sequence

identity pr etleicabidy a@ooding ta thexinyentigndhat bosbeerviselated.ef er ed 95% " Vari ant" of
the nucleic acids can also be parts of the nucleic acid according to the
pre- sent i nve@omparedioithe state o€ thetartathoseinugleisiacide end pidypeptidestshrprisinglyallaw| y

with at |east_ t . ALUC i I in . particul it east
about 21 nucfnepg??e érg%%es ngstltﬁ%é’ %r%fr%erl %(rge ’gqu(ggrltxt&h'd\}\x%ﬁgg{aqq %gzlis %t&’gf’ I%%ffl

nucl eot i des $wtafied andvemorriiectpreafeatmadnk yf the liver disotdemahd/abepitheldfl cancers.
cleotides length, nost preferably with at | east about 50 nucl eotides | ength

as | ong as theThgami Snuekieacid &icofdingrto detihventiyn"trefetshe theaiucleiopaeiddicoge-
pol ypepti de accordin tEe i nventj o uch actjvity can be assayed using
t he functi onscﬂon‘%é‘g?ﬂ/geég | 10 S%g}hg? angg’é\)'é‘?a“ ‘Frﬁ"% preferred embodi ment
of the inventign the nucleic acgid, on'lor ises_a nucleic_acid .
e term "encoding nucleic acid" relates to a DNA sequence that codes for an isolatable
bioactive polypeptide according to the invention or a precursor thereof. The polypeptide
20 can be encoded by a sequence of full length or any part of the codingb sequence as long as
the biological function, such as for example receptor-activity, is essentially retained (cf.

definition of functional variant).

It is known that small alterations in the sequence of the nucleic acids described above
can be present, for example, due to the degeneration of the genetic code, or that untrans-
25 lated sequences can be attached to the 5' and/or 3' end of the nucleic acid without signifi-
cantly affecting the activity of the encoded polypeptide. This invention, therefore, also
comprises so-called naturally occurring and artificially generated "variants" of the nucleic

acids described above.

Preferably, the nucleic acids used according to the invention are DNA or RNA, prefera-

30  bly a DNA, in particular a double-stranded DNA. In particular the nucleic acid according to



havi ng a sequence conplenentary to a nucleic acid according to the
invention, or a variant thereof. Preferably the nucleic acid conprises a
non-functional nmutant variant of the nu- cleic acid according to the

i nvention, oWORVARPAAt thereof. In particular the invent PEHEPHWPHQI8%4t o g
nucl ei ¢ acid having a conplenentary sequence 25 wherein the nucleic acid is
an antisense nolecule or an RNA interferente nolecule. The term

" non- f unct i omg invektiBA imaydeiad RN O okecilld GrefefabBGirble-tah@dora@oableliehRies aci d
de- rived froma nucleic acid acgﬁ,r_ldl ng to the invention, or a variant

t her eof havi RQ\AbBwelcHs. Thesegeense ehthe pugleit addsapy iepercomperradeast o intren
non-functiongly, WRLd@BtceOf the nucleic acid exhibits a biological
activity whic ?wﬁggjo ar Fésqgn c1?’he non- nut at ed pol ypeptide is sig 30

nificantly decieaspd ffs 2004ihs Rfdle i@%ﬁn@lﬁﬁ by blto){ucgzl ggﬁﬁggﬂ%é&%%fy%gﬁﬁfl()ded

by the non- functional nmutant™ variant nuclelc aci termne
means of a ftnbeiskilled artiszvanddevendsigen dexe0b@i7in el Bel2®03/ 010564 - 20
descri bed above for the evaluation of functional variants. The construction
and screeni ng tVariant/ciithio thef meanirnigad die invention refas tocatit DNA sequedcestiata® nucl ei ¢

acid according to the inv ron are generall.y kno to the person skilled
o haCort ! oG adA Sepeil R Btk v b e iR, et

accor di ng t o strifgerit B¥Ridr3Ane BivsitiaraeiEsdo ithe rmBgpohdng pdl it becprdaiger abl y
5 abolish or dimnish the |evel of expressiqgn of the targeted nucleic acid
by conpet i ngtedhe inventien. The pycleinpois arsoding|te thefryentioneg jaksoibe psedip ghe form

pol ypept ides i B8t hgqéﬁwl;g;g _ "Stringent hybridization conditions" refer
to those 1cong%a%kleonslglen whi'ch ehybri di zati-on takes place at 60Cin 2.5 x SSC

buf f d ' ; | o ' i |
uffer and remans st @hEndcfid 21452 fsd t(g?%%eg"glﬁxﬂo% ﬁ?ﬂ}:geﬁ%wﬁtselg]egcé n a

buffer of |ower salt concentration. 10 The expression of

a nucl ei ¢ acidiititypkeferablyB004én particuldnP8%, ewel prefered #p¥es- si on of the nucleic

acid in an isolated sanple froma patient conpared to the expression of the
nucl ei ¢ aci d i tWaiantfof tenuelegaarpdseamalsabe prrs of theautleib meidyaccopdihg o the pres  of

f | es. and r ef i br aries h described. i tail
Cbove. | The: ot ByERidh Yout SUESCRR IS HaY Rty MR gt ot he
person skil | getlédtidedengh}in peietlat with af lestishoul Bl MiRldoaESE 1énpt], uite F¥rHIPt

(northern) analysis, nuclease protection, in situ hybrjdizatiqn, reverse

transcri pt as¥tpeRepskabetR) npelestider lvpsta R mosg RreferaRlyrieth & least 2hoR) 40 mPNA and
ol i gonucl eo;%l@ﬂid& @ Fd¥Spréte@bl with dt TabrBiee: %%uél%egr?e}lgﬂ% -lodgr:as the
odi nis the Oscll

preferred e nment —the nucleic according to the inventi
eDNA ( SEQ | parts(iaye awbimilar acdivity sethp ceresbgnding-polypeptidetacenmdiog totheinvepiidmg
sequences fr lrlrghtataﬁ

non- %g pi . ; nﬁ S ence
dat abases. The™eX p‘r’lg}gésllln(?%%is%?%}é% ﬁ@g‘é%??%gﬁgﬁgﬁcﬁg oﬁgesrsagrg}g?‘ ed sequence
SEQ 1D %0 conf fnran}%gfexer)é %B%u%%:?tl olf Yhe ir-[\be%tibﬂ-'hlte Ini’?llcl:lc:ic acid comprises a nucleic acid

having a sequence complementary to a nucleic acid according to the invention, or a variant

thereof. Preferably the nucleic acid comprises a non-functional mutant variant of the nu-

_cleic acid according to the invention, or a variant thereof.

In particular the invention relates to a nucleic acid having a complementary sequence

25  wherein the nucleic acid is an antisense molecule or an RNA interference molecule.

The term “"non-functional mutant variant of a nucleic acid" refers to a nucleic acid de-
rived from a nucleic acid according to the invention, or a variant thereof having been mu-
tated such that the polypeptide encoded by the non-functional mutant variant of the nucleic
acid exhibits a biological activity which in comparison the non-mutated polypeptide is sig-

30 nificantly decreased or abolished. Such activity of the polypeptide encoded by the non-

functional mutant variant nucleic acid can be determined by means of a functional assay as



sequence upregulated in HCC relative to non-di seased liver identified as an
SSH cDNA cl one corresponds to GenBank sequence AL050205. The 5 end of that
sequence overlaps wth AF 131755; this sequence is extended progressively
5 with xm1‘§?é§94/"ﬂ\?€635521 25 and AY0043 10. The latter t?ﬁ%‘e@ Eittes

i ncl ude the open reading franme encodi ng cll.pr (SEQID 1). In support of
this mRNA construct, all overl appi ng cDNA“Sequences can be |l ocalized to the

sanme chr onos @eRribbd!atove FHRhe evahiatisib¥fufidtion@/anXdtEthe lc¥nsGh6tion 2n@ B&6@Sng/6FS
identified by RNA bl ot anal ysis of HCC but not normal |iver RNA using the

SSH sequence SPeoRan fipationalynRtanisvaganierYdiEom # Brelfie aed agarding o thy inventigpessi on
of sequences ,3fLneAll) RIRPDY tﬁs\g&rﬁbnt dMIRd ¢ @B Gr NGRK mH&n-ﬁ:ﬁa@tdeQPﬁht&nt%ﬁﬁht of
reported in liver or in HCC 2004/ 029287 PCT/ EP2003/ 010564 -21 In a
preferred emaowcleisscid! Becopding prethe inyentwacan b¢ expressed ine patient and will preferably

OBcll.pr .p ' ' ' LSlnaky, i ified froman
RNA i denti fiq‘é%lgf‘%} B{Sﬂem%ﬁ‘?gg‘h étq’%a%i‘\e‘?éﬁﬁﬁb@f&é&;a%%ad\s/dé‘?g“b&/e“b@%?éﬁ’?%w}‘@| ative
t 0 non- di seaskthative mRNAOBoldcpleSE@trahdIatib@ intd pelypdmidesbyBibé ABYsomeRINA sequences
encodi ng this pol ypeptide and overlapping 5 with this nmRNA are identified

Wi th reverse t r'striagént hitridizdtioR contditions! efen ruthbdeanaditiond divwhictatgibagdizaion
simlarly elevated in HCC. This pol ypeptide sequence was previously unrecog-
ni zed with rd&seplace 3 6QTG It & S%@M@@@Ps B fellpwing#unkeE opvashing

OBcl | . pr pol wpeps: sHbE§, B%q)@%gﬁpmﬁg&&m e donmmi ns can be identified
with the conse?v%c? doma?n predic- tion CDD é gorithmavailable with the

BLAST segjience S 5 . B el i ids Res.,
25: 3380- 3%02) : ngﬁ%ugﬁffé&g? ?‘Sﬁ%%‘?‘ﬁi*‘%“y“%fe"‘%lﬁf 6?*%’33‘%’3‘%&81%?%&{’%‘5‘*% 1,
ami no aci ds 4iontofthe2&}leicaacd in atiyokuted samply fimim z patisnbéomparedhio thelemprassionfafnct i on
(SEQ ID 1, amino acids, .90 . ‘ | | . @ _se n h een

Gosignat ed 18 Bt fet Badtampl O Tptente MR CBUBRAR R FereRRL sam-

myel opr ol i f epks andreferetce Mibsaries idrtbeen deseribefd lin ddvainsbone. Thelexpregiondan bél t hough

a potential nodulator of the nyeloproliferative |eu. 15 kem a virus_receptor

(al so known é?%te‘fﬂﬁéeqwlaﬁ”%%ge@ﬁa yE%HPE‘??E“WH@L‘EIG?\H’_{?‘B%ISWBB‘P{?SPB?‘UCﬁt hi's

pol ypeptigde h@todfinchide RNIEHIE (d%ﬁﬂerhfhnaﬂhﬁs,%‘éfeﬁd@pmgtb&l_ldﬁ,aﬁlsﬁu hi bRl 6A,6SS1 ON
e

pattern of this polypeptide has not been disclosed. The nRNA encoding this
pol ypepti de revewst genscuptaseBffR REZFR2 inchidingrqupatitative kinetin 8T-BFR:aB¥A dandver in

encodi ng t hi SUESiEAResHEh el RS HREa e OmBBBIL 19 (00 o d i n 4 of 4
focal nodul ar hyperplasia (FNHs) profiled (100% (Table 3A/3B). For this
axpressi on T nclapeereh e ABEAORE N b U e g K B DB UONAY 1 e
sanpl es subj ¢€RQID 19), whizhdPDhtsembled by wlantificati axefroysdappingregientésfprethp@onnent s,
I ncl udi ngzot h?ed\d&ialﬂ{e :?ndf}{u(x)n@n%:fp&}gx%ﬂ ?équgnrcg dgtglt)as_es. The expression in HCC of RNA

corresponding to assembled sequence SEQ ID is confirmed experimentaily. The initial

sequence upregulated in HCC relative to non-diseased liver identified as an SSH cDNA

clone corresponds to GenBank sequence AL050205. The 5° end of that sequence overlaps

with AF131755; this sequence is extended progressively 5’ with XM113703, AK055521

25 and AY004310. The latter three sequences includé the open reading frame encoding

OBcll.pr (SEQ ID 1). In support of this mRNA construct, all overlapping cDNA sequences

can be localized to the same chromosome. Furthermore, an mRNA of approximately 6 ki-

lobases was identified by RNA blot analysis of HCC but not normal liver RNA using the

SSH sequence from this clone as a hybridization probe (Figure 4). Expression of sequences

30  corresponding to this clone has not previously been reported in liver or in HCC.



el evated by 2-fold or greater. 25 The expression of this nRNA is remarkably
specific to liver disorders since expression is not detected in other

car ci nomas anal zed nor in non-diseased tissues including liver ki dney,
stomach, | uMP2@#0928/nd ot hers (see Table 6). Independeng’cwpa&aoboﬂﬁ‘l ysi s of
ex- pression Ievel s of Oobcl | nRNA are dg&g_rm’ ned with gene specific

ol i gonucl eotide prinmers including SEQ I 2 and SEQ ID 23. Therefore it is
surprisingly fdnagrefdird eifbodimens the pdDpeitide agontity t&pﬁ@i’n‘i/érmoﬂ@ermebm‘cllcm

aci o encod: ng PREVFEIEAPI0E N e RER Mot drmmmbia ARgitsTebticr o ©

accordi ng to dph@ulattd @NHOW by e, ;@6?2 D.161d Pdtive ePhbil Bis@dael 1ivee (GBEIOREY
nucl ei ¢ acid can be WD 2004/ 029287 PCT/ EP2003/ 010564 -22 utilized for

di agnosi s of 1B 9dfsgeTabledAcR; (INA sequsaces proeding dhis polypeptide A everlappinghe

di agnost i &1%1 ST | Ak I ) liver
di seases gndq{gl rrhosi sA a@é&?xﬁfﬂ&?ﬁ@}l@é&g{?g}r essPﬁBé P¢R aﬁggaﬁ%‘%ﬁggﬁg‘gﬂh& ed
gene correl ataerdswetshmbrlaleilefvetedtm Hﬁ—'(bﬁ'hisepbmm&e sesjubtace veds previgsly udrecog-d and

6.3-fold |ncrea urs,and 12
hours serum $¥4© ltﬁtresg &5? eqwt%dscgelf '“D‘i‘?ﬁjcfef°’?é‘§epse68&“f’\?8f’§8‘f c%é’ﬁFffrd’ﬁ

Thels e resul Ej s:ddetwgmsﬁseﬁztee sédixj&hce%@ﬂmds capbe idedtifed gwlthdﬁe gcﬁﬁé?vécmolhaéﬂﬁmicﬂe
nucl eic acid encodi the po ept I D 10 n.be ed in the
prevention ati@ni¥; Qg?"‘gﬂ avaﬁléﬁ? H@Lg‘ a@c&%ﬁeﬂb‘mﬁ%mﬁ 15 tﬁ(’/lézﬂt%? _
particul afp f qpot MeicleiceRiaEREs., ofs: ﬁBD@H@i)aﬁjbﬁsI(dWégﬁdé eRﬁ%ﬁcﬁﬁ @a liver

di seases. Wth re rdtothetreatrrent Is preferred to carry ou% the 10
treat nent suchpin hb aming aeidy Hhtod25) h‘@ BEPase grzymstiy demeingathomkadwa he
nucl eic acid 3 . for
exanpl e by aﬁlﬁ?§@¢%i gﬁ??@éﬁ?i“ dc()’lck:é onuc?ggﬁﬁggs gé&mg%?gél%%lnce
nmol ecul es t han ﬂmﬁan&nkmtnhepce datebmcasﬂnpcdilutahmynlupﬂohferatnade\d:emm@chpng (¢-he

OBcl | . pr poI Iter the t be carr.i.ed. out such
Chat  the act ABRTndiRe phlb &R Alfutn piieaef 5‘5%@%wge@mﬁ%@rg}mﬁ%ued,
for exanpilse kémhyvuaglfec@tsﬁ(arsbntgo@ﬁ aamte ub@dbbpdienﬁeé 0Bk Fsrictibiue rdlBar | -

pol ypepti de or. an ant.i body fra hereof which,_bl ock the act|V|ty of the

OL3cl 1. pr polﬂyﬂé‘ﬂﬂ??edq lb"‘szilob'?ﬁep ’Hé‘éHSYSEFFn Stieiarly; Birerprstsionsfigarcdd t o
the state of 5 e%ndéﬁys%o%h dhscmeedo%e/m éi'x%o&lﬂgﬁf?srpc@%{xdc@‘éfébﬁé& acid

surprisingly a roved, nore sensitive, earlier 1 and/ or non-
i nvasi ve di ag‘rmsﬂlgn &-rf@lﬂ m’lat!\mw aor-diseasad liver et ofidd/liver wooes subfeeted tosexpres-
treat ment of I 0,20 / t her
preferred en‘Sl(())H %mﬂ‘l ze/z)nag% W@élcgﬁiﬂg ufs %f&ﬁje}’{]@ TR mllﬁﬁg (eéraletR'?tgcrll l‘nlqga%[?
OBcl 5 nuckei dolddi 4lof Sincal Inbddldy) h)t;iaq:ﬂasuas(FNHe) pmﬁlpd (00%n ¢ Tatde 3 A/38) clond ithig)

OBel S. prpol %f\d 81 % Ier nuc{exc a 1&5 accgrdmg to the invention, this value for expression includes

the expression value ratio data from all of the 21 HCC samples subjected to the cDNA mi-
croarray expression profiling experiments, including the values from samples that are not
elevated by 2-fold or greater.

25 The expression of this mRNA is remarkably specific to liver disorders since expression
is not detected in other carcinomas analyzed nor in non-diseased tissues including liver,
kidney, stomach, lung, skin and others (see Table 6). Independent RT-PCR malysis of ex-
pression levels of Obcll mRNA are determined with gene specific oligonucleotide primers
including SEQ ID 22 and SEQ ID 23. Therefore it is surprisingly found that there is a

30  strong and specific correlation between the expression of OBcll.pr polypeptide (SEQ ID 1)
and the nucleic acid encoding the polypeptide (SEQ ID 10) respectively and the disorders

according to the invention. Therefore the polypeptide and the encoding nucleic acid can be



The entire sequence is established froma nunber of GenBank expressed
sequence tag 25 (EST) database sequences and GenBank genom c dat abase
sequences, and each segnent is verified for overexpression in HCC For
exanpl e, theVee®AB87 for this nucleic acid on a CcDNA ni RGTGER2PE 019564

el evated an average of 24.7-fold relative to non-di seased |iver refer- ence
(Tabl e 3A/3B). Expression of parti al sequ%ces corresponding to this clone

has been repqjiiisd fbfdisgbeis dF disdedsiatoi@ifig & tfle HOERIohUBP é)?‘arlgjlé‘ﬁﬁ' Wl gnbgical
i ver, colon adenocarcinona and in tunor netas- tases |ocalized inthe

liver) but t idésceminatien Betyaerawemiaste (insludingneoplastio) lizerdiseases and pighosit e WO
2004/ 029287 PCT/ EP2003/ 010564 -23 viously been described. El evated
expressi on of ©Geoh@mors, expsessionof thigHEE-deprsulateld genecorrelates withi pyolifgration of\ei t her
OBc15 nucl ei ' roLhe. [ 5 u o] ti have
been recogni glg%qéﬁg?ﬁ&rs’estshﬁg’}: %@?%‘/‘ggg—g&?g@é%effrﬁgﬂsor é?g]%%ggrc |ﬁr§1°to
the invens tupon 8 powet aidaldl hournsen@stihulbtidnosfiics@nt etis)respativglyes¢e Figae 8 of
this and all sequences according to the invention is obtained from

sear chi ng of paitdecesiiisdéniondarataltas OB c(Isrpblypeptids SHY VR Parfintle nSRiIRAIH -
Journal articles, have not hee upl i shed, for nost. of the sequengces accordi ng
fo the invefBsadine tireolyespiss &E‘Qﬁi 1 e be SPIEYD BhedeenRonCe el cal | y

sequenced ¢ @Nerde}stheedraﬁg té thehrieBtiéh, B P RS férfike ®a4tAGN 6Eh ks b ahaua for
(0]

expression of this and other 1o sequences according to the 'invention. This
i nformation irg 2eoplagiicd liveridiseanes AW B segard te thedeeatmegtiRgreferrpd thdagm@ubie t he

ni Cene, ot Seb R suc PUAIGEE oy SlafEl e el PR pRBUE R Rkl T, O

dat abases. | wodingthe@plypemideiis reducediaodipnshibited; orpaimple py mdieinistaroigantisgnieo t he
i ti i .h 15 .pol tid S | D . Whi ch th
| o gest - open cPETHFRYE AR BN BrRRR HB TR e Mo MR B TG "
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20  disorders and/or epithelial cancers.

In‘ another preferred embodiment the nucleic acid according to the invenﬁon is the
OBcl5 nucleic acid (SEQ ID 11) that is the compiled sequence encoding OBcl5.pr poly-
peptide (SEQ ID 2). '
The entire sequence is established from a number of GenBank expressed sequence tag
25  (EST) database sequences and GenBank genomic database sequences, and each segment is
verified for overexpression in HCC. For example, the sequence for this nucleic acid on a
cDNA microarray is elevated an average of 24.7-fold relative to non-diseased liver refer-
ence (Table 3A/3B).
Expression of partial sequences corresponding to this clone has been reported in several
30 tissues and some tumors (including fetal liver, colon adenocarcinoma and in tumor metas-

tases localized in the liver) but the entire sequence according to the invention has not pre-



25 evaluated (Table 6.). Independent RT-PCR anal yses of expression |evels of
bcl5 RNA are determ ned with gene specific oligonucleotide priners
including SEQ ID 24 and SEQ ID 25. Hi gh expression specificity of the OBclS
cDNAi s confi 9928046(99%§17Janti tative as- sessnment (Q PCR) in P@?Pwﬁoﬁ
conparison to expression pattern in nornal,.tissue(s) and other types of
cancer as illustrated in Figure 2. The Té&R/an procedure utilizing the 30
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OBcl 5 RNA | etiosy, prefrablyisdiCCower in other tissues and in other cancers than
in the normal liver. For TagMan anal yses OBcl 5 expression was determ ned
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20  amined relative to non-diseased liver and greater than 8-fold in 17 of the 21 cases profiled
(81%). Elevated expression of the encoding mRNA relative to non-diseased liver is also
evident in liver adenoma, FNH, and cirrhotic livers but the transcript is less dramatically
upregulated in.cirrhosis. The mRNA encoding this polypeptide is detectable in non-
diseased human lung, brain (cortex), colon, testis tissue but not in most other carcinomas

25  evaluated (Table 6.). Independent RT-PCR analyses of expression levels of ObclS RNA
are determined with gene specific oligonucleotide primers including SEQ ID 24 and SEQ
ID 25. High expression specificity of the OBcl5 ¢cDNAis confirmed by quantitative as-
sessment (Q-PCR) in HCC, FNH in comparison to expression pattern in normal tissue(s)
and other types of cancer as illustrated in Figure 2. The TagMan procedure utilizing the

30 parallel examination of both GAPDH and f-actin as reference genes confirms a large over

expression of OBclS RNA (SEQID 11) in HCC and FNH compared with non-neoplastic



Conpared to the state of the art, the OBcl 5. pr pol ypeptide and/or a
functional variant thereof; and/or OBcl5 nucleic acid surprisingly allow
i nproved, nore sensitive, earlier, faster, and/or non-invasive di agnosis
and/ or i npr oWeAIMAXBAI ned and/ or nore effective treat nePET/EF20930d036¢ ver
di sorders and/or other epithelial cancers, 30 Det ai | ed sequence anal ysi s
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Alternatively the treatment may be carried out such that the activity of the OBcl5.pr
polypeptide and/or a functional variant thereof are reduced and/or inhibited, for example
by administering an antibody directed against the OBcl5.pr polypeptide and/or a functional
variant thereof, or an antibody fragment thereof which block the acﬁvity of the OBcl5.pr

25  polypeptide and/or a functional variant thereof to a patient in need of such treatment.
Compared to the state of the‘ art, the OBcl5.pr polypeptide and/or a functional variant
thereof; and/or OBcl5 nucleic acid surprisingly allow improved, more sensitive; earlier,
faster, and/or non-invasive diagnosis and/or improved, sustained and/or more effective

treatment of the liver disorders and/or other epithelial cancers.

30 Detailed sequence analysis revealed sequence similarities between OBcl5 mRNA to

other eukaryotic non-coding RNAs. In addition, multiple attempts with diverse methodolo-



The CDD al gorithm predicts several W)40-type pol ypepti de-pol ypepti de
interaction do- mains in this polypeptide sequence according to the
invention. In liver sanples fromHCC patients expression of the nRNA
encodi ng t hi%OpMHPERBT i de is surprisingly el evated rel a REHERZR03{040564

non-di seased |iver by an average value of 4.67-fold in 15 of the 21 cases
profiled (71 9% . Elevated expression of-2he encoding nRNA rel ative to
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results denonstrate that the over expr essi on pol ypepti de and/or the
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activity of the'1 pol ypeptide is reduced and/or inhibited, for exarrpl e

by adni ni st eProteind (RB1):supisguipted ispyseal-£old ypen %{ea%%‘hﬂ’@’eb?f @B¢ly BYv.idge or an
anti body f r agifiHed W@xrﬂﬂf\dan%r: peR RldeckibtdodE R hXNAfletdi€ark theﬂ?r{med with

pol ypeptide to a patient in need of such treatnment. Conpared to the state
of the arts, SHBR Gien guantibitiyp BORi adelysesnding primka RRIc) (SEQE? 6)zod BBl 9220

gLy all ow 56 S8 BI s RATHAINGY PRI el Shre DA POROSRN YRS Ve

di agnosi s an sus ne nore. e rve trea nt* of the
l'iver di sordel(B:ﬂm)dﬂﬁfeforblm:ihtatepuﬁdsre:lellgiomlaﬁﬁgrrs&.I n a yet another preferred
enbodi ment the nucleic acid according to the invention is the [|K5 nucleic

acid (SEQ ID 13) that represents the sequence of an HCC deregul ated cDNA 25
cl one. Expr esslmy@hncﬂbqwfexe&i aubadirsgo theinndeic acitd hicsordihg tethl rseftéomnis thepor t ed

and pr ot at ey R e (G I el Feterfd oy S e oot P Bh visho
upr egul atxd hﬁldﬂ@ﬁhe bpencre@dift§ fii€ énddting IK2.pr polypeptide (SEQ ID 3). The IK2.pr
polypeptide is another embodiment of the invention. EST sequences corresponding to this
clone have been reported in cDNA libraries from several tissues including liver and in ade-
nocarcinomas, but the sequence has not previously been implicated in HCC. Expression of
this polypeptide has not been described in any cell or tissue. The polypeptide sequence has
25 no known function althoﬁgh the sequence is evolutionarily well conserved (prediéted poly-
peptides are found in several mammals, fruit fly (Drosophila) and plants (4rabidopsis).
The CDD algorithm predicts several WD40-type polypeptide-polypeptide interaction do-
mains in this polypeptide sequence according to the invention. In liver samples from HCC
patients expression of the mRNA encoding this polypeptide is surprisingly elevated rela-
30 tive to non-diseased liver by an average value of 4.67-fold in 15 of the 21 cases profiled

(71%). Elevated _expression of the encoding mRNA relative to non-diseased liver is also



bodi ment the pol ypeptide according to the invention is the |IK5. pr

pol ypeptide (SEQ ID 4) that is encoded by the K5 cDNA (SEQ ID 13). The

pol ypepti de sequence is deduced from 30 the GenBank dat abase (Accession
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particular 25 for the diagnosis of HCC, adenoma, FNH, cirrhosis, and
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or RNA inter Er%r%ggd? sustained and/or more effective treatment of the liver disorders and/or other

epithelial cancers.

In a yet another preferred embodiment the nucleic acid according to the invention is the
IKS nucleic acid (SEQ ID 13) that represents the sequence of an HCC deregulated cDNA
25  clone. Expression of sequences corresponding to this clone has been reported in several
tissues (including liver) and some tumors (including pituitary and prostate) but the se-
quence has not previously been described to be upregulated in HCC. In a preferred em-
bodiment the polypeptide according to the invention is the IKS.pr polypeptide (SEQ ID 4)
that is encoded by the IKS5 ¢cDNA (SEQ ID 13). The polypeptide sequence is deduced from
30 the GenBank database (Accession number: NM_006407) as JWA, a vitamin A responsive
polypeptide. Although the gene encoding this putative polypeptide has been described



nol ecul es that specifically interact with the nucleic acid encoding the

| K5. pr pol ypeptide. 30 Alternatively the treatnment nmay be carried out such
that the activity of the IK5. pr polypep- tide is reduced and/or inhibited,
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frequently 2%Beduendeds highlapeadific for disorden at¥ordiaBtotheinedtion, Med Pedi atr Oncol .
(2002) Nov; 39(5):530- 5.) This finding suggests that a positive selective

force manif est gariRemoR) e 2RPressidntoTthiOHCOEYegihlatedezeh b Corfdl@Es Wil Hidfiferdion Of

DAP3 RNA in HCC, supporting a functionally signifi- _cant role tor DAP3 in
HCC. 20 of hepatoma cells, showing 10.9-fold and 4.3~fold increase of IKS mRNA in Hep3B cell

line upon 8 hours and 12 hours serum stimulation of quiescent cells, respectively (see Fig-

ure 8).

Therefore the IKS5.pr polypeptide and/or the encoding nucleic acid can be utilized for the

diagnosis, prevention and treatment of disorders according to the invention, in particular

25 for the diagnosis of HCC, adenoma, FNH, cirrhosis, and epithelia-derived neoplasms. With
regard to the treatment it is preferred to carry out the treatment such that the expression of
the IK5.pr polypeptide or of the nucleic acid encoding the polypeptide is reduced and/or
inhibited, for example by administering antisense oligonucleotides or RNA interference
molecules that specifically interact with the nucleic acid encoding the IKS.pr polypeptide.

30 Alternatively the treatment may be carried out such that the activity of the IKS.pr polypep-
tide is reduced and/or inhibited, for example by administering an antibody directed against

the IKS.pr polypeptide or an antibody fragment thereof which block the activity of the



Expressi on of the nRNA encoding this polypeptide is el evated an average of
5.5-fold 30 relative to non-diseased liver in 18 of the 21 HCC cases

profiled (86% . Elevated expres- sion of the encoding mRNA is al so evi dent

in other |iVe928¥28fers but to a | esser extent WO 20041F5FHF2003/010564
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TaqMan procedure to precisely quantify the relative amount of DAP3 genomic DNA using
primers DAP3-p5 (SEQ ID 71), DAP3-p6 (SEQ ID 72) and the hydrolysis probe DAP3 p-
7 (SEQ ID 73). Indeed, the DAP3 gene is located on chromosome 1q, a region frequently
25  found to be amplified in HCC (Buendia MA., Med Pediatr Oncol. (2002) Nov; 39(5):530-
5.) This finding suggests that a positive selective force manifested as gene amplification

may drive the over-expression of DAP3 RNA in HCC, supporting a functionally signifi-
cant role for DAP3 in HCC.

Expression of the mRNA encoding this polypeptide is elevated an average of 5.5-fold
30 relative to non-diseased liver in 18 of the 21 HCC cases profiled (86%). Elevated expres-

sion of the encoding mRNA is also evident in other liver disorders but to a lesser extent
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These results show that the strongly upregulated expression of the DAP3 cDNA se-
quence and of the DAP3 pr. polypeptidé are highly specific for disorders according to the
invezition, especially in HCC. Therefore the DAP3 polypeptide and/or the encoding nucleic

25  acid can be utilized for the diagnosis, prevention and treatment of disorders according to
the invention, in particular for the diagnosis of HCC. With regard to the treatment it is pre-
ferred to carry out the treatment such that the expression of the DAP3 polypeptide or of the
nucleic acid encoding the polypeptide is reduced and/or inhibited, for example by adminis-
tering antisense oligonucleotides or RNA interference molecules that specifically interact

30  with the nucleic acid encoding the DAP3 polypeptide. Alternatively the treatment may be
carried out such that the activity of the DAP3 polypeptide is reduced and/or iﬁhibited, for
example by administering an antibody directed against the DAP3 polypeptide or an anti-
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with the CDD domain algorithm. These results show that the strongly upregulated expres-

sion of the LOC5 cDNA sequence is highly specific for disorders according to the inven-

tion, especially in HCC, FNH and in a majority of cirrhotic livers. Furthermore, expression
25 of this HCC-deregulated gene correlates with proliferation of hepatoma cells, showing 3.7-

fold and 8.8-fold fold increase of LOCS mRNA in Hep3B cell line upon 8 hours and 12

hours serum. stimulation of quiescent cells, respectively (see Figure 8).

Therefore the LOCS.pr polypeptide and/or a functional variant thereof and/or the encod-
ing nucleic acid and/or a variant thereof can be utilized for the diagnosis, prevention and
30 treatment of disorders according to the invention, in particular for the diagnosis of in HCC,
FNH, and a majority of cirthotic livers. With regard to the treatment it is preferred to carry
out the treatment such that the expression of the LOCS.pr polypeptide or of the nucleic



30 (Table 6). Independent RT-PCR anal yses of expression |evels of SECl4L2
N1RNA are de- termned with gene specific oligonucleotide priners including
SEQ ID 34 and SEQ ID 35. Furthernore, expression of this HCC-dere uI at ed
gene correl AR0PIBTrol i ferati on of WD 20041029287 PCT/@%@%"J’.@i -32
hepat oma cells, show ng 10.6-fold and 1.9- foI d i ncrease of SEC14L2 rrRNA I n
Hep3B cell |ine upon 8 hours and 12 hou'r% Serum stinmul ati on of qui escent

cell's, respegtidegéodidgsae Fﬁyﬁepnué B r&uced A6t u&}ﬂ&wdt for shiNpld tsasdxﬁlh@teﬁhg ongly
e

upr egul ated expression o SECI 4L2 cDNA se- guence i s highly specific

for disorder @%@%M‘rgﬁﬁuq@tlf’?ﬁe’rrmH’t“?"fﬁﬁeﬂcég}@?@}ﬂ&? that specificatly4ntgractyth
fher et ore ! Nehealbiektefd co&lﬁémqmd‘ﬁééﬁﬂ%/eﬂfdet ReBARRA R0 BIGER!EyAR! d can

be util- |ze for the di agnosi treat
accor di ng t o caried puhssph th@hthe amvxtpaf med.tﬂ%rprfmfypblbteieds mgmdrasd/of mhmrzd FNH and

preferably al.so in r preferred
Pocarry Sut raetpERy plernd Priabbeflfiok alaifo e JBGTR volypepe i,
poljypept i dﬁ gﬁubmﬂy ﬁlagxnamhaeaf\ﬂg¢tcble¢kqhdadtgxty bemﬁmmtpb@@?ptﬁielt@d}dﬂ&ﬂt g
and/or inhibit for e e m ni steri antrseneorgonu eot i des
or RNA i nt er fiReef ofsu éﬁ §°P%éﬁeg§?)@‘€rgﬁafed’$% HP%‘“Q@S PHPYRPPHES nucl ei ¢
aci d encodi ngnd/bya . GEShddidic REIdR Msm??lﬁllb»dﬁnprﬁbécﬁﬁiﬁ?édeﬁﬁh\ye thfed RSRE BNt MAY
be carried out such that the activity of the SEC14L2. pr pol ypeptrde i's

reduced and/ end/prionpnyastye drmw%&embfﬂrenquh sustainadeandionmare effective traatyorny

di rect ed ,ggai §E§g‘4 o r an anti body fragnment thereof
whi ch bllgck ?ﬁéhg%ﬁlvr y O hg&g%%gﬁg pr %ol ypeptide to a patient in need
of such treatment. Conpared to the state of the art, this SECLAL2. pr

pol ypept | de_ang{ g gxg;éreﬁe@vﬁt iffent ¥ iflvehbRTd1! Glﬂifes?ééﬂﬂz oL ue(, v e

sensitive, ear ter, and/or non-invasive diag- nosis an | nproved,
sust ai ned andPhA (SEQeIDefﬁ)@ochmg the s&etﬁchwblypmdm(m 1Ri7% avcduling to2E and/ or

ot her epitheljal e I I, ment t e i ntion
el at eo to e aiel ThEbbeplply LAY mRUR, G e, SERMTE ) PO BER) |

pol ypept i de, eletrtioh ofidss mesagmmmadbdrmlwmemasﬁmeeen pradonhslmpamdme gene
encodi ng thi ggt ative_tunor necrosi.s famF)/ r&b has not previ- ously
been repdft efis er acerdipg Lty inyentigndy RRHEUIRTRAL TGl eR diSPrders QB F0CE e cor di ng t o

the inven 25542, ;srrrseerrb m& @-ﬁurhzﬁ‘l Hdffelogn¥ bmeg@ar @ectphg,lggﬁﬁa%nw Ritndugh at es

to the silver stainable peptide 8) which is

enf:oded bé th@lwaedm@eaersaschpﬂﬁwm agtear p@angrmm@eptrdmrtsbwng-rhe
kel s bel on e 1ip BoLRER thockféh BinPere e TR thhl sAEEREICPBERHAER! 001 ¢

pol ypepti de gesteld to bindeel ticnplefol andlit rhasnltean peedictadchat ¢his paljipepipentisvolicRMAs) near
the N-t er25n néquualc::ne transfer, cholesterol biosynthesis or more generally in intracellular transport
(Zimmer et al., 2000, J. Biol. Chem. 275:25672-25680). Expression of this polypeptide

sequence has not been reported in human cells or tissues. The polypeptide sequence in-

cludes possible G-polypeptide binding and phosphotidylinositol transfer domains and a
consensus CRAL _TRIO domain. The latter has been implicated in vitamin binding via the
25  cis-retinal CRAL motif. The mRNA encoding this polypeptide is elevated an average of
5.14-fold or greater relative to non-diseased liver in 71% of HCC samples, in all FNH dis-
ease samples profiled, but not in adenoma in only one-half of cirthosis samples (Table
3A/3B). Expression of the mRNA encoding this polypeptide has been detected in kidney
and colon carcinoma and in the normal pancreas but not in other normal tissues examined
30 (Table 6). Independent RT-PCR analyses of expression levels of SEC14L2 mRNA are de-
termined with gene specific oligonucleotide primers including SEQ ID 34 and SEQ ID 35.

Furthermore, expression of this HCC-deregulated gene correlates with proliferation of



30 that may be involved in antigen-nedi ated cellul ar responses. (Zhu et al.,
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relates to the HS 16 nucleic acid

In a further preferred embodiment the invention relates to a nucleic acid (SEQ ID 17)
coding for the SSP29.pr or APRIL polypeptide, which has been described in many tissues
and tumors. The gene éncoding this putative tumor necrosis family member has not previ-
ously been reported to be expressed at elevated levels in disorders accoi'ding to the inven-

25 tion, in particular in HCC. Furthermore the invention relates to the silver stainable 29 kDa
polypeptide (SSP29.pr; SEQ ID 8) which is encoded by the nucleic acid (SEQ ID 17) ac-
cording to the invention. The polypeptide has been identified as a leucine rich secreted
polypeptide, likely belonging the TNF cytokine family. It is also known as APRIL (acidic
polypeptide rich in leucines) and contains leucine rich repeats (LRRs) near the N-terminus

30  that may be involved in antigen-mediated cellular responses. (Zhu et al., 1997, Biochem.
Mol. Biol. Int. 42:927-935; Mencinger et al., 1998, Biochim. Biophys. Acta 1395: 176-
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be carried out such that the activity of the SSP29.pr polypeptide is reduced and/or inhib-
ited, for example by administering an antibody directed againet the SSP29.pr polypeptide
25  or an antibody fragment thereof which block the activity of the SSP29.pr polypeptide to a

patient in need of such treatment. Compared to the state of the art, this SSP29.pr polypep-
tide and/or SSP29 nucleic acid surprisingly allow improved, more sensitive, earlier, faster,

and/or non-invasive diagnosis and/or improved, sustained and/or more effective treatment

of the liver disorders, and/or other epithelial cancers.

30 In yet another preferred embodiment the invention relates to the HS16 nucleic acid
(SEQID 18).cDNA clones corresponding to the HS16 mRNA have been identified in sev-
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such that the activity of the HS16.pr polypeptide is reduced and/or inhibited, for example

by administering an antibody directed against the HS16.pr polypeptide or an antibody
fragment thereof which block the activity of the HS16.pr polypeptide to a patient in need
of such treatment. Compared to the state of the art, this HS16.pr polypeptide and/or HS16
25  nucleic acid surprisingly allow improved, more sensitive, earlier, faster, and/or non-
invasive diagnosis and/or improved, sustained and/or more effective treatment of the Hver

disordersand/or other epithelial cancers.

In a preferred embodiment the nucleic according to the invention is the IK3 cDNA
(SEQ ID 19), which was assembled by identification of overlapping sequences from the
30 non-redundant GenBank sequence databases. The initial sequence upregulated in HCC

relative to non-diseased liver identified with cDNA microarray analysis corresponds to a
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HCC15 4 3.7 39335 1, CC1244 5 7.6 9.6
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9.2 7.1 HCCZ8i40.9 22.9 13.5 3.9 6.7 7.6 5.4 19 7.0 4.7 3.4 HCC2 2.2 41.4
8.35.42.59.3892.31.91.812.5 HCC30n 1.9 23.8 0.9 21.0 2.5 3.4 3.6
5.5 10.4 1.7 OS@rprisingly the sequence from this mRNA is represented at much higher levels in HCC

than in normal human liver. Otherwise this RNA is expressed at only low levels in normal
brain, skeletal muscle, prostate and liver. This mRNA is elevated an average of 3.81-fold
15  or more relative to non-diseased liver in 12 of the 21 HCC samples profiled (57%). IK3 is
also elevated 2-fold or more relative to non-diseased liver in 3 of 4 FNH exémined, in ade-
noma and in 5 of the 6 cirrhosis samples examined (Table 3A/ 3B). Independent RT-PCR
analyses of expression levels of IK3 mRNA are determined with gene specific oligonu-
cleotide primers including SEQ ID 40 and SEQ ID 41. These results show that the strongly
20  upregulated expression of the IK3 cDNA sequence is highly specific for disorders accord-

ing to the invention, especially in HCC, FNH, adenoma and cirrhesis. -

* Therefore the IK3 polypeptide and/or a functional variant thereof, and/or the encoding
nucleic acid and/or a variant thereof can be utilized for the diagnosis, prevéntion and
treatment of disorders according to the invention, in particular for the diagnosis of in HCC,

25 FNH, adenoma and cirrhosis. With regard to the treatment it is preferred to carry out the
treatment such that the expression of the polypeptide encoded by the IK3 or of the IK3
nucleic acid is reduced and/or inhibited, for example by administering antisense oligonu-
cleotides or RNA interference molecules that specifically interact with the IK3 nucleic
acid. Altematively the treatment may be carried out such that the activity of the IK3 poly-

30  peptide is reduced and/or inhibited, for example by administering an antibody directed
against the IK3 polypeptide or an antibody fragment thereof which block the activity of the
IK3 polypeptide to a patient in need of such treatment. Compared to the state of the art,
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non-transformed data between diseased and non-diseased samples obtained from competi-
tive hybridisation to custom-made cDNA microarrays. HCC = hepatocellular carcinoma

10  samples; HCC (IHB) = intrahyaline body comprising HCC samples; FNH = focal nodular
hyperplasia samples; Cirrh = cirrhosis samples. Mean; median (50" percentile of values)
and standard deviation of values for each sequence (SEQ ID 10 to 19) per group (HCC,
FNH and Cirrh) are provided.
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Cirrh34b 2.92 4.14 2.58 2.59 3.78 3.22 1.17 4.29 3.11 2.08 GCrrhS -0.97

1.42 3.69 1.42 0.24 3.36 2.01 4.00 1.01 1.97 Cirrhl 0.02 0.86 1.16 1.48
2.91 0.92 1.19 3.22 3.61 3.34 Crrh2 -1.43 1.37 1.55 1.55 3.80 1.29 1.70
0.81 0.40 1.Wa200a029%%3 -1.28 1.99 3.93 4.47 0.40 0.53 -0 FPAFER293010585 o, 74
Cirrh4 -0.37 3.43 4.62 3.17 1.27 1.44 0.75 -0.05 1.92 2.20 Cirrh nmean -0.18
2.20 2.92 245 2.07 1.79 1.07 2.26 1.98 1-88- Cirrh nmedian -0.67 1.70 3.13
2.07 2.09 1. ) hiSarsad puciéit LEA % 1.63 1.20
0 84 1 82 1 e I €D at“?g”n ?gen%ma f)' §3ms%‘%‘ ﬁg %3‘22&"% Si"fgj 0.87 0.15
1.11 10.56 1. 89 [Copper—tox: LF 23 1370 515 14. 48
3.25 Non-dis. Ijver -0.53 -0. 84 n} d. 0. 69 10. 19 1(b 97 0.23
WD 2004/ 029287 PCTI EP2003/ oa:o G4 % N cfear nucl ei c
acid expression values is |s o QI n b ex U Ees ~s|applied
to statisticallyﬁ,\/aluatemg@ B%l e§e =S F@al to the
W | coxon Rank Supr et lgd | Ze' [BHo Immher &
Vol fe, 1973, Nonparafetriqg %t tﬁ”st of?k: | ohh ey &
Sons, pgs. 27 5 EB, 8- 75;| Baues, Dg: at] it g Assoc.
67: 687-690). The expressilo v@lu t ig thih mhl
distribution so averaging it he val ues npy beé m g. Hovxev hnal ysi s
of the median values denorstrates gign|fi es ip moft ¢f the
cases between expeTHEEN] a| Y 47 P ST BYRIgEW @ [ o/14 No&he | arge
data sets. Expt{_nedian = iiﬂj_an alue fol experimentgl (df seagked)]tissues;
Expt. iqr = expefi HGER 1035326 i%i%“éfﬁ&iﬂﬁﬁezrlﬁréeso( 493 p&oG b@? fentile
of median val ue) " QEeTs TIRHGIS.48 97 Fal74 Y387 ralea] ORI I6 [ 4 BPITghpeased)
tissue sanples; Contr, 1qr = contr uelinterquartilie rangel(+/4 25th
percentile of nefdi aHCGlﬁ ue)l;-36q A (UBSE| 18P (8- 5Be2uBtilfy (fxim €Phi 0.361 cal
eval uation of th bttt T3 TRIoRE i X ?'gues are
significantly dIF erent. K 200 %%2%26, 91‘??:2% 3}% (% 46'-833 3. abl e 4:
Summary of cDNA jn HOE2T ay 3nfidd]leiec| 206 (1.36EQGH D308 [2R211D)326XP2@F2.82 val ues
HCC29 345145213.75(1.962.7512.43 091 |2.812.22]1.75
HCC2 1.15{53713.05{2.4311.293.1611.21}0.94 | 0.88 | 3.65
HCC30n {0.96(4.57-0.19{4.40{1.31|1.84|2.46(3.38{0.771-0.38
HCC31 04213.271-0.6313.7911.55{1.57{-0.12| 1.74 | 1.85 |-0.15
HCC32 [148{296(2.15)259]1.77|1.812.13}1.59{2.22/1.68
HCC33 {-0.17(2.83]0.972.05{0.96 | 3.06 | 2.85 ] 0.94 }-0.07| 1.76
HCC34 1.5415.59(3.23 444 11.9313.69(4.03]0.16|0.44 |2.92
HCC35 1.99 1.63} 2.082.8512.4212.09]1.74231]229]1.61
HCC36 |0.86)5.18}2.32|.3.08)2.40}2.61|1.74]1.280.520.35]
HCC4 0.77 1442 {3.05{3.94|3411097 {-0.13} 1.35{ 1.73 { 0.87
HCCé6 -0.60| 3.96 {-0.87|0.94 [ 0.45[0.44 { 0.68 | 1.36 | 2.09 | 0.70
HCC9 029157211.84(3.97({1.4410.17|2.15({1.920.47{-0.13
IHB-HCC |-0.85{4.35[3.06{3.81{4.2713.29{0.32{1.34{2.35{2.26
HCC22 1.66{3.39}1.16 | 2.31}1.281-031| 126} 1.45 0.32)235
HCC28 {-0.75{2.41]1.22|249]0.42]-0.62}0.45]0.86]0.1210.90
HCC mean | 1.02{4.26)1.72 290197188} 1.84 ) 1.68 | 1.18 | 1.45
HCC median| 0.96 { 4.52 | 2.06 | 2.85 | 1.64 | 2.10 | 1.74 | 1.45 | 0.88 | 1.50
HCCstd. |y 471116135 | 007 | 1.14 {129 | 1.26 | 0.81 | 0.93 | 1.18
deviation




HCC Expt. Expt. Contr. Contr. nedian P value nedian iqgr iqgr OBcl| 6482
4915 3235 1050 0.0001 OBCl5 995.5 1549.1 832.2 195 0.0156 |K2 582.7 348.9
874.3 344.1 QW%%@Q/ %§§ 600.1 330.4 760.9 261.5 0.0056 DAP3 1202 1271.7 927
391.3 0.0499 L B¥877 256.2 965 255.4 0.0255 SECL4L2 45FcBEPAGH01ad%s869. 7
306.1 0.0003 SSP29 949.9 475.1 976.2 327.9 0.6792 HS16 1269 483 1083 494.4
0.2293 |K3 651.7 305.2 842.2 297.3 0.008Q FNH Expt. Expt. Contr. Contr.
medi an P value nedian igr iqr OBell 827'94. 2 3205 3550.1 684 0.0286 OBC15
806.4 1563.4 737.6 106.5 0.48%57 11<2[1165.1 2p2 8B7.2[137]0.6857 I K5
1358.9 383 882.1 196.6 0. 4857 DAPS 1555. d 569 104b:2. |136 /0. 3429 |LOCS
971.3 459.3 890.(7 131 0.6857 SEC14l2 §0%. 3 262 & 8pgy 17646 |(R685& [SSP29
1484. 4 462 1139./Biseese 9™0e0 | 148516 55% 624 [1E66 él;L:ﬁO.%S? r:.;11(3 1298. 9
/ 1 Ip64 '
=

131 800. 7 360. 4 |0. 3830 WD 2004/929287 ER2003y 0 I - 433G [rEhosi s
Expt. Expt. Contlr. Cyntr.| BMedifn valge ngdi g i N i qrid % 8’
= lwa |? (4 |m w (= & e | @
218 |22 |2/8 |3 |8 |8 |8
) ) - - a = é 7 x] =

FNH1 1.342.81(3.01 |333(2.193.34}2.83|1.212.29(-0.18
FNH2 2241284 (3.45(401]1.1412.83)2.0811.11{1.08}4.05
FNH3 1.58 12.0713.25[3.53]0.5913.27]2.58]0.06{1.06}3.30
FNH9 1.76 [ 3.91 {2.95 {3.31 {0.75 [ 1.28 | 1.93 {-0.12| 0.35 | 2.91
FNH mean | 1.56 | 2.99 | 2.68 | 3.39 | 1.07 | 2.32 | 1.91 | 0.67 | 1.07 | 2.40
FNH median| 1.58 | 2.84  3.01 | 3.33 | 0.75 | 2.83 | 2.08 | 1.11 | 1.06 | 2.91

FNH std. de-| o 50 | 0,68 | 1.10 | 0.44 | 0.66 | 1.16 | 1.05 | 0.65 | 0.75 | 1.64
viation

Cirrh34b 29214141258 (259 3.78 [3.22] 1. 17]4.29]3.11 | 2.08
Cix;rh5 -0.97{1.42}3.69|142)0.243.36|2.01 [ 4.00 | 1.01 | 1.97
Cirrh1 0.0210.86(1.1611.48}2911092}1.193.22]3.61|3.34
Cirrh2 |-1.43]137|155}11.55)3.80}1.29}1.70}0.810.40 | 1.44
Cirrh3 [-1.28]1.99|3.93 {4.47 | 0.40 | 0.53 |-0.40(1.28 [ 1.85{0.74 {
Cirrh4 |-0.37|3.434.6213.17}1.27|1.44)0.75)-0.05}1.92 | 2.20

Cirril mean |-0.18]2.20 | 2.92 | 2.45 | 2.07 | 1.79 | 1.07 | 2.26 | 1.98 | 1.96
Cirrh median{-0.67( 1.70 | 3.13 | 2.07 | 2.09 | 1.37 | 1.18 | 2.25 1.89 | 2.02

Cirthstd. |, o0 1130139122 | 1.63|1.20| 0.84 | 1.82 | 1.22 | 0.86
deviation

Adenoma }0.89)3.32/0.752.78(0.70 {0.8710.15| 1.11 { 0.56 | 1.89

Copper tox. ) 1.21 } 4231182 12.85]2.823.70(2.87|5.15}|4.48|3.25

Non-dis. liver]{-0.53-0.84} n.d. | 1.39 ] 0.50 } 0.80 ] 0.69 { 0.19 ] 0.97 | 0.23




OBcl | 2518 1923 4108 869 0.2403 OBCl15 318.4 187 1318 321 0.0087 |1K2 408.3
235 1195 194 0.0022 |1K5 244 251.7 1238 995 0.0022 DAP3 576.1 568.1 1417
446 0.0022 ﬁ@ﬁ;% 360 1377 293 0.0022 SEC141,2 192.3 112.8 1287 243
0.0022 SSP29" 361 4448, 4 1547 501 0.0087 HS16 246.7 250. BCHEOBIAAsR. 0022
11(3 378.6 446.6 1217 423 0.0043 Conparison of nucleic acid expression

val ues i n non-neopl astic Iiver.diseases_% d liver cancer is shown in Table
5A. For each nucleic acid according to the invention a P value is provided
for the differancamafy dfftDNrediiaoarey mecleivabidakpressioneahicd iy siowh @sT4bs 4.
conmpari sons _petween FNH. G rrh, and HCC sanp] es. For each nuc|ejc acid and
conpari son aMengA ey 'ges'f‘é%{’lﬂﬁlé?l S%?St’éﬁ@a‘frvgit“&ted{}g% °¥H¥8§slf’§3%v§lsélrg‘F ¥8t fi cant
di fference i eguicHe WAlkoXeH REKk Niek Warlided TRt With paRA Mk Plse’ BiSIRhAd ZANCE
was assessed with the WIlcoxon rank sumtest. Statisti- cally significant

di ff er ences Wolfexif7aNonparametricesiatigicnl ifarengeciNew iYoea dehngWVilap & Samerpegssddm  pl e,
t he expressi é I ea 5L e,k | hfdr } ree
conpari so%s %“?ﬁjﬁé‘s& ’Iqje'g'é @1122?1 %.ﬁ%rg?l{aaélrﬁgl%éﬁ{f'ggh%ee@gé'g&g e?érksssi?al | and

di spl ayed a Vauegeymiéadly do not fitdn ambrma) distritmgien soTdviesaginghthd valees ooyrbesniflead- f ewer

significant di.fferences.in c ari.sons wih thi r 2004/ 029287

PCTI EP2003/ 0'F8583%eVeh Ahalyiy %ﬁg%.“eﬁﬁ‘br@%%ﬁ Sﬂ‘°‘s‘%%a§‘isfs%8ﬁé§‘“od}‘@?{%ﬁe%l“cm id (SEQ
I D 10 to 19) of the tisks Bebweeniekpdtimentdlahd/ @ feréiiblyales; portidislarlyFintthd-Hekge\data séts.r r h.
HCC vs. FNH Cirrh. wvs. FNH gBC 1 0.0013 0,2718 0.0095_ OBcl5 0.0010 0.7672
0.0667 | K2 Brisoagdia) DEgdian veaor experiment @%"“@d biéssuespExRigsr = rrsmsnigh7g

0. 4885 0,000 et rA0ARS 1102 B oFRRIA 1) 00k ARA L RS SSP29
0. 0052 0.0336 0.009
value for control (non-diseased) tissue samples; Contr. iqr = control value interquartile

range (+/- 25" percentile of median value); p value = value resulting from statistical
evaluation of the probability that the experimental and control values are significantly dif-

ferent.



HS16 0.0168 0.4085 0.0095 11(3 0.1273 0.0014 0.0095 Mann-Wiitney U in
Tabl e 5B indicates the nunber of tines a value in the first group (HCC
exceeds a Val%ioﬁ'/&zgﬁ second group (FHN and Cirrh respectively), when

val ues are sorted \’#4scendi ng order. Wl coxon Wis the SPOT/RP2005301 6554  OF
the larger of the two groups 5 in the Mann-Witney WI coxon Rank Sum Test.
Asynmptotic Significance (Asynp. Sig.) (2,ailed) provides a P-value for two-
sided test. This statistic analysis is enployed to deter- nmine an overall
trend of expieblsidoSupaisyrof aiDDBA | hicfddtiayvmuckdiHaciiGSEQSIILI0 1th )19y expriedsiva by
statistics of guantltatlve RT PCR (Q PCR) data provided in Table 7 and shown
in Fig- ure xalugyp, 2004/ 029287 PCT/ EP2003/ 010564 -45 Tabl e 5B: Expression

specificity of . _
Mann- Wi t ney U W coxon WAsyrrp. Si g. ( ai I ed) OBC15 18.0 33.0 [0. 025
HCC vs Girrh Mann-VAItngy ExpEl COXORxpY (@ondrai Ted) OBULS5 15.0
36.0 0.005 5 Reyerse transcrj ptase po yrre ﬁgdﬁﬂal n reacti )nP(vﬁ]i}ePg:R) IS
performed with primers |sPBe4i#R ¢ (fori9Bach{ deregul at educl ¢i ¢ acid |in each
tissue listed tp @B&EI M|NE g4R2 T NE SAGLENCE 3B5T €pr €365 €d| | 1. gy pr epar ed
fromeach tissue.__ALlL tilssues eml oved arle di ;mnr\':fir‘nlly confirnmed prior
to utilization foPBGR (and92bNA) ProdBar alt | 22 n [Tabl% 6 { h@8136 dynbol
i ndi cates that nemene I SSEXPT €3SERg g1 (NE g 3SUE, BRE] - | Igudogaties that
this gene is no o tlected inicDNA fr this RNA sanmpl and a bl ank box
i ndi cat es t hat he"éﬁal ysi §00-5 not 334 f o mP80For |t haél-gent HW56i dsue
conbi nation. Th Md 139X 71 5[ Propd ded- A 307 [T @abgsanpl e
information includes the tumor staging value (T =[tumnr sive) as Il as
the tumor gradi pgl&¥et e |( GSB-Tumpr 2364 dji ff 2%nt il at PoNY ; r0d85ﬁunbers
i ndi cate | arger{ gRELETS FFiIg i T F@rgRt @t %@9? 75308, sp Clioges v-| The
positive contro or tigsue eDNAlis anplil- ication amt he
gl ycer al dehyde ph§§mﬂat ¢ d8MBr ofjent®el nRNASTGAPDH) . 3% 2034ﬁ(ﬁ§928'
PCT/ EP2003/ 010564 55786~ | 1269 483 1083 4944 0.2293
IK3 651.7 305.2 842.2 297.3 0.0080
FNH
Expt. Expt. Contr. Contr.
. P value
median iqr median iqr
OBcll 8279.2 3205 3550.1 684 0.0286
OBCI5 806.4 1563.4 737.6 106.5 0.4857
IK2 1165.1 222 887.2 137 0.6857
IK5S 1358.9 - 383 882.1 196.6 0.4857
DAP3 1555.6 569 1046.2 . 136 0.3429
LOCS 971.3 459.3 890.7 131 0.6857
SEC14L2 807.3 262.9 806 176.6 0.6857
SSP29 1484.4 462 1139.9 101 0.2000
HS16 1556.2 644 1156.5 113 0.4857
IK3 1298.9 131 800.7 360.4 0.3429




ao0oXxyx ] tx] nniocGgoOray OWNI--RRRfD OOO9¢cr nH gg
g g g Pateent sex a ON ON VI oNNJD\WO\IA NANWNNW... ChJcn
Pati ent age o ji7cad4dR-000 .n. omPi wwOwCCOCCM?7 C
O O7 7 p%{”{}‘if%ﬁﬁsl Ndg [DN- 1.1 HHYy c' E C N 1p/BCXEiMbo3016s64 CL O,
7P"~9 RC'"~ ~~dRQ y-D nnnnCcgcCCCC .. ..~ nflPR' T7
n~l Py Pi' CGawWWANWWWI-j G?l NNNNNN.-~] O + + + + + +
+++++++GAPDHIIIIi.IIICB Aa ++++ +++ OBclba +'
++ 1 ++1(2++" ++" +1KEVIi ++' DAP3w + 1| | + + LOC5 SEC14L2 +
SSP29
Cirrhosis
Expt. Expt. Contr. Contr.
. P value
median iqr Median iqr
OBcll 2518 1923 4108 869 0.2403
OBCI5 3184 187 1318 321 0.0087
IK2 408.3 235 1195 194 0.0022
IK5S 244 251.7 1238 995 0.0022 .
DAP3 576.1 568.1 1417 446 0.0022
LOCS 355.6 360 1377 293 - 0.0022
SEC14L2 192.3 112.8 1287 243 0.0022
SSP29 361.3 140.4 1547 501 0.0087
HS16 246.7 250.5 1392 300 0.0022
IK3 378.6 446.6 1217 423 0.0043

Comparison of nucleic acid expression values in non-neoplastic liver diseases and liver
cancer is shown in Table 5A. For each nucleic acid according to the invention a P value is
provided for the difference in the median experimental expression values for comparisons
between FNH, Cirrh. and HCC samples. For each nucleic acid and comparison a P value of

5 less than or equal to 0.05 indicates a significant difference in expression values between
the diseasé groups. Significance was assessed with the Wilcoxon rank sum test. Statisti-
cally significant differences in expression are evident between disease groups. For exam-
ple, the expression values for IK2 are significantly different in all three comparisons (P
values less than 0.05). The FNH sample group is small and displayed a large distribution of

10  values. This Iikely accounts for fewer significant differences in comparisons with this

group.
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El B 3 on m Wable SAV\EXphésvion\ptcificity Nf daéleidaid\(S EQMD( 10 tb 19) in HCE v, €irth;t + + +

+ + + + GAP , 1.111 +1110Bcll1 11+1, 1+1" ++0C/2
Br1c15 | 1( ?Hq:évs.M;erhvs.F&H’L '

HCC vs. Cirrh. HCC vs. FNH | Cirrh. vs. FNH

OBdil 0.0013 02718 0.0095
OBdl5 0.0010 0.7672 0.0667
K2 0.0042 0.0081 0.0095
K5 0.0078 0.0031 0.0095
DAP3 0.0078 0.4385 0.0667
LOC5 0.0042 0.1109 0.0095
SECI4L2 0.0004 0.0817 0.0095
SSP29 T0.0052 0.0336 0.0095

HS16 0.0168 0.4085 0.0095 -
<3 0.1273 0.0014 0.0095

Mann-Whitney U in Table 5B indicates the number of times a value in the first group
(HCC) exceeds a value in the second gx'oup (FHN and Cirrh respectively), when values are
sorted in ascending order. Wilcoxon W is the sum of ranks for the larger of the two groups
5  in the Mann-Whitney Wilcoxon Rank Sum Test. Asymptotic Significance (Asymp. Sig.) (2
tailed) provides a P-value for two- sided test. This statistic analysis is employed to deter-
mine an overall trend of expression patern of OBcl5 (HCC vs FNH, HCC vs Cirrh) verified
by statistics of quantitative RT PCR (Q-PCR) data provided in Table 7 and shown in Fig-

ure 2.
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Table 5B: Expression specificity of OBclS in HCC vs. FNH and HCC vs. Cirrh
HCC vs. FNH
Manp-Whitney U] Wilcoxon W Asymp. Sig. (2-
tailed)
OBCI5 18.0 33.0 0.025
HCC vs Cirrh
Whi . Asymp. Sig. (2-
Mann-Whitney U{ Wilcoxon W tailed)
OBCI5 15.0 36.0 0.005
5 Reverse transcriptase polymerase chain reaction (RT-PCR) is performed with primers

specific for each deregulated nucleic acid in each tissue listed to determine if the sequence
is represented in RNA prepared from each tissue. All tissues employed are diagnostically
confirmed prior to utilization for RNA (and cDNA) preparation. In Table 6 the “+" symbol
1indicates that the gene is expressed in the tissue, the "-" indicates that this gene is not de- .
10 tected in cDNA from this RNA sample; and a blank box indicates that the analysis is not
performed for that gene and tissue combination. The patient's age and sex is provided. Ad-
ditional sample information includes the tumor staging value (T = tumor size), as well as
the tumor grading score (G = tumor cell differentiation); large numbers indicate larger and
less weli-differentiated tumors, respectively. The positive control for tissue cDNA is ampli-

15 fication from the glyceraldehyde phosphate dehydrogenase mRNA (GAPDH).
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+SOCCB sample S | & | diagnosis TI|G mnu “nuw 3 M M ADn Q8 |2 |& mm..
NN . WH% liver m | 45 | non-diseased tissue + + -
[Sp]
t -0g4 > 4+ liver m | 27 | non-diseased tissue + |- |- - - - - - - - -
++0 > . - - -
;s Yo - liver non-diseased tissue + + -
L HCCl1 m | 66 | trabecular/tubular HCC |3 |1 [+ |- |+ |+ n
oo _ . :
+ %m 05ce HCC2 m | 81 | trabecular/tubular HCC |3 |2 |+ |- |+ 1+ 1+
-33028" [necs m |63 | trabeculatubular HCC |3 |2 |+ |- |+ |- |- N -
% S_F HCC4 m | 72 | trabecular/tubular HCC |3 |2 |+ |- |+/-
MO C .
M No _ Adenoma f |22 | benign liver neoplasm + |- 1+ |+ |4+ + +/- +
% w _W._ % = _ HCC (from HCV) |m | 63 | trabecular/tubular HCC |2 + |- |+
praqm HCC cDNA libr. 1. L LT
. ~o Pool
[co el o} - -
+ + QO > & colon m | 52 | non-disease tissue + |- |+ |- - + |- - - -
B 8
+- MmL IW colon tumor m | 69 | tubular adenocarcinoma {4 (2 {+ |- |- - - +/- |- - + -
++ & E _
+ WWU - colon tumor m | 64 | tubular adenocarcinoma (3 |2 [+ |- |- + [+ |+ |+ |+ |- -
+ - ZW Ut colon tumor. m | 52 | tubularadenocarcinoma {3 {2 (+ (- |-
+ + m © + M
+ + 3 —_Z+0
H 8232 H )
Y — O W -
e
+ - -E_ m
+++ 1T
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i nvention, tt;% abi &)ty & | 81 & jaGi| G=pcTior d¥ NG t i nventj on 10
can be decrgast DI &1 ahsl gt £orE pf ;% g ild according to the
i nvention inhi dlby| using RNA|i Bl & ened 8 '
(oli gonucl eqti Thus} fjor [ex |8 The |ex} on t he correjspondi ng
genes in celll s decr gas¢d h {n yviyo itro.y Aii-
gonucl eot i dgs t+hetefpra—be—sti-trable—asrttr eutiCSy Sfhs_StTategy i s
al so suitabl|ed FplRd, ™t | Mver ZePl|sE| i part i"(%:ulaarml Palele ant i sense
ol i gonucl eot{I@es.lar e..¢ogpl T &P &l pasaies. Fail alsesjas bel or as
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Cancer Res. 15 QGQJQ: 39122.).] 258 a pre red enbodi prent a
nucl ei ¢ aci -+5—Hher-apeRton—has g-c. LRES b reCph nant
met hods, by a |™Mr&y prli ¥ol49ti dn”f roim & sa oltt ai ned from a
— W N W W W W L2 Q
+1+] + + +| +| 4+ + +| GAPDH
' [} [} » 1 ' ' 1 i » | OBcll
+) o] ! ' ' +| OBcl5
' ' IK2
- + |IKS
~ =3 | DAP3
: - LOCS
; . SEC14L
2
! ' SSP29
HS16
[ 1 IK3




patient or a subject.

nucl eic acid
Thus,
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the nucl eic acid according

I n anot her preferred enbodi mrent of the invention the
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to the invention can be synthesi zed,
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WD 2004/ 029287 PCTI EP2003/ 010564

phosphot ri est

des

-51 c88e, e.g. according to the

cri bed

ID SEQ 47 with reference to the genetic code,

Chem cal Revi
relates to a
which is a nd
acid having 3§
aci ds, which
nucl eic acid
concentration
peri od (Beige

1995, WD 95/ 1
to 97/29116).

i nt roducti on
i nt roduction

sui t abl e nodi

(1990 Chem R

23: 3989- 15
98/ 37240; Red
i nvention rel
i nventi on and
non-functi ona
a sequence co
Preferably tw

a

vector, a ph
general ly kno

vect or appli
within the ng

| east one pro
conpri sing at
nucl ei ¢ aci ds

non-functionq

er nethod (see, for exanple, Unhlmann and Pey- man, 1990,
ews— PO 1543584 T 1T [o1 I efreLed _gno meny, the 4nvention
nu eéc aoﬁgﬁa oE di%é’t oal al rECEntgcn gr a gucl ei c Bci d
n- f2ih&|i o { VaFiladt @ ng |nic! e&d ag.d oja 5 n@eic
seglu@nce Fonpl ntajy {te e g9f heé?for nengioned nucl ei ¢
h en @pdi & e8| by| atitActes| of chgni maietiestbthe
toSranili Z(F it aani hst| dedrladdti on, Sqo that &|hi gh
ofet B nucleic lacid | s {majntjai jed|in tlhe celléover a | ong
| man| et| al .| 1995, | Nul di c| Aci d4 Res. 23: 3089-94: Dudykz,
1948 gbead et T 1998 MO8/ 37244, —FRepse gt at—, (1997, WO
TyB| €4l 1y sudn B{aBj M|731i0h dan| be dbt ai hed hyatemt
of Qfe,[0r GBre wi of axhedl @ptajdes| phdsphgr usagr ogp by| t he
of Bpé&lor Tor e Mot php&phdt 03 “i|nt’er nGYl eot de;g.q%&éer?erred
i ed irlemy,'eg;igés;ag@ Stz 14 [Unlgenngand Peymann
e§.39 5442 | se& [aBs & B&i|ge] mBneqt S EI .5 11995| NuBljei c iFs Res.
o8; &.Ddclycz8 | 198, SWE.pSu129 D) 2!\/!94'9»_1 dagglet F| ., 51998,
s’“é{ml.,gL% SWE PH 1281 18) & 18| a QAyrtker edbodi meft| t he
ageS tg a Gect & §q)grgsigg gwc§13i cggci B pc- 8gording fo the
/Org h Sari 2nt HeBedt gcraf djuglleke agiid vl chdils a
| gugant gﬁgri I 0f5 1 Bg By@ eBa &tidg org nu@llei ¢ acid havi ng
npl Bt arg. to::@Ogmrfe fhed afdr 8emt i ogd Ricl eBd aci ds.
e Vﬁptor i% a knogk-obt gehe consttuct,l a plasnid, a shuttle
gem ¢, la c %m(i vifyal| vectjor,|] ap expressjon yect or apnd/or  a
ahl ali oaan t ol oy, THA b abs & £ L . X .
t —H—gERe—Tigro y: 1 U’_.JI:_‘ arfat{ Orr L U h}.‘”.bl.—[ Cl I S
wn™ 1o it h® perBanskil |l dd71 N |t he af?%nm%xﬁe5$o#wemoﬂ
LNo~of J0e prssent | nveat .on.pyreferally cpbm 23 prigges| at
nmot et _dr_ehhancer i at |l elast gulalory lel ement
kepst| one|t ranshtat+pr|i mitijatijoh|signal + at H ¢@3APDHe| of the
accnrding fo tHe iln-| vention on alnuclleic hcid|which ik a
[ nufart vafi ant| the hudl ef ¢ jaci|d: or 'a jnu* 1| OBcll
1 ' ' + ' +1 +} ¢ +1 ! ! ! + ' OBcl5
+ i 1 i.- + ) 1 + { + 1 1) [] IK2
] 1 1 ] + ] 1 + ] 1 1 ] ] IKS
i [ 1 t '. [] t ' + 1 + .i DAP3
' ' ) ' 3 I N A ' ' ' " 1LOCS
P Y P R IS HP P B I T+ |+ [ .+ |SECI4C
2
¢ t [ [ ] ] ' ] ) J ! ' ' SSP29
] [} [ 1 1 ] [} ] ! ¥ ) ) HSI6
' ] ) + + ) ' + ] 1 s [ t IK3




cleic acid having a sequence conplenentary to one of the aforenentioned
a transcription

nucl ei ¢ aci ds,
term nation si
eukar yot es.
gene concer ned,

nal ,

i n general

30 si gnal

one translation termnation signal,
and a pol yadenyl ati on
296479980287 PCT/ EP2003/ 010564

for the expression in

-52 For the rermressionisof the

a doubl e-stranded DNA is pre- ferred,
regi on codi ng for the pol ypeptide being particularly preferred.
of eukaryotes this region begins with tlhe-first start codon (ATGQ

t he
Int

Iy

DNA
he case
ing in a

Kozak sequence (Kozak, 1987, Nucleic. ACIdS Res. 15 8125-48) up to the
next stop codon (TAG TGA or 5 TAA), whtehtiresrtitire rame to
the ATG In the case of prokaryotes tl]lcs?-'r%g@ g'EeE‘i r’% tB t he figst AUG
(or QUG after a Shine-Dal garno sequemg!éB nd | ehdS (wet) hd, ext stp codon
(TAA, TAG or TGA), which lies in the $amg|rBadi hg |fRan®
Differentially expressed genes in HCC ca@;c@1ta &l Byer ifver cancer
gene-specific to regul atory sequences. eS¢ np&EF|t&qnserilb d sequengces,
found in the tissue- or disease- specifi?’geTe may be uFed Bo drive ftissue-
or disease-specific expression of included t%era- peuti £ and/for tunof
cell -cytotoxi c genes. These regul at or y—seguefeces—ay-tbetrusedor+—tver
cancer specific expression of a nucleic adid|act|dBngBt o7t he Patsinentf on or a
nucleic acid which is a non-functionalmytant Va|l @i ,guglel acid or a
nucl ei ¢ acid having a se 15 quence conpl enqentary tlo~pne| &° ﬂma::en
af orementi oned nucleic acids. The scre¢emgo @ TanNg [é n-of—guch
regul atory sequences is generally kno ghes perisgn 3kigd|l Ed in tige art.
Sui t abl e expression vectors can be pr ka@yoéquo@ie;gqﬁﬁqgig.expregsion
vectors. Exam ples of prokaryotic exp es% o@ \@p@org 'aét;r,g f 8 exprgsision in
E. coli, e.g. the vectors pCGEM or p degigaig\/ , 28 TéLeg of eukafyotic
expression vectors are for expression m"‘;af;— ﬁo&:h&rg/ __se:c.erevi sijae, e.g.
the vectors p426Met 25 or p426GALI (M etzg 2l @] 21(299%) Nulll. Acids| Res.,
22, 5767-5768), for expression in i nquct &ekl| 5| & |96 L%Clﬂ o%i rus vecfors
such as disclosed in EP-B1-0 127 839 jr ER- B1- 0] 549 721! an for expr essi on
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30 (1983), J. Biol. Chem 258, 2674-2682; Munberg, supra), the Bacul ovirus
pol yhedrin pronoter, for expression in insect cells (see, for exanple,
EP-B1-0 127 8aﬂ%ﬂmf?5 SXpr es- sion in manmalian cells, for exanple, suitable
promoters are thoOSE R ch allow a constitu WO 2004/ 029287 PCTEBERGBLQ10564
- 53 tive, regulatable, tissue-specific, cell-cycle-specific or

nmet abol ically specific expression in eqﬁﬁgyotic cells. Regulatory elenents
according to the present invention preferably are pronoters, activator
sequences, enhanamwiier pefdred embsdiardl dfthe iapmess tre ndeicanidescoriing mpthe in-of

sui t abl e regul at or | e ts. whi ch nmake ssi ble constitutjve expression 5
1 eukar yot o8eB1oBoRh BBY A db e BIEPE (AR RTTap ReoP Bt sy ies LEheBs ShEeTg

pol yner ase | l1hoRClinVEXAImRLASTOL 6 380-£Wé1RA AR Cichtenstdily, 1999 NHERTs BiSHHA.
pronmoter or LTR g.r onoters, nouse manmmary tunor_ virus; Lee

| e. %‘. from MMTV % ) _
et al. (1981)SciNAB:#1@-237Steinpd¥2oBoukemiad: I rod/oy ribegyniss dvpargvigisetidt i vat or

sequences,. dgpé f . . 6p9- a = kL j _ HBV,
v Hev: Srpu P RBIL PRI ife SEi SXATRY Son, ViERY: ai5 1008 AR ALBCRAL DUST, Toh
make possi bl d@2yRayidist1€87,6¥qprBistecinol.i1h: ¥k Oputurd and Stinchdokmb, 1246 Aepdd | ne

operator in nmbi nati with a correspondi.ng .repr r sen_et l .,
1504 Curt. CERR: Lashfafider shafi TG ESBE Aol s RRE R RS (LR o 200 fina o
tr ians Idat i f)n Natuie 4HE h?m%;i]ﬁ-nmh&lkatﬂlpl&nslﬁ R0, Smnéeﬁzmsrsaistssn I:I(_ﬁjirt;gagdr;sfcrrahhd

pol yadenyl ati on signals_ are generally known to the persop skilJled in the art
Bnd 15 can EEoPdmER 9? B ieRRD 1o Thuefeis apid pcePEting 1o ipminy etin

Preferably, thfofdeblcssdiafdoPihe trafslRA 85 the ab@¥iaatidfatkordihy & theirveAlprishignd/ or
epithelial can- cer takes place under the control of tissue-specific

promot ers, f ied bxusing RNAungeerengeanelegiles (oligonugleqtidesd; Thiysclor exampbe, dtser s such

as al bum n, [.0: Is [ - = ] 1 . n, and
the-conpl oe oot STHP AL Elling s R OB Y ekl Bpouinie BB WYL 51
129- 58; Pont gopucteotidesahn thefefi@ré be suitabbe s thetapeliticd Whisl B@BgY 68430 suithlde,fegul at ory

- ' d with. hi.ghly d J .n_HCC d .J. bed
er cin ol co RO b b BRR AP s b sl o B o BRI T

these di s¢r dpssomes) Fohede 284 PRade®s adn ‘fagtichse! ofiyorRbiesidd, & sinpledtraitd ONA

ti ssue-specific expression in eu-_ karyotes sj ble are pronoters, or
acti vat or seQU%Néé%Pﬁepr?‘Egb‘f‘ﬁ@“’éﬁ ﬁr{aﬁméowle s‘%‘dﬁﬁelé@nﬁﬁlﬁ@édeﬁfr’ﬂ“ch

code for progg) PéstQlBlE'ﬂs ﬁaﬁaﬁﬁ&md. Wﬁll?&@s_’sa%?ﬁm&ﬂa QRI BiiknBEbe sehYRBSs of X RPI €S
of regulatory elenents which nake possible netabolically specific expression
i n eukar yot e22 arcleoidesineloding sgguente spmplimentdrs tete Bequianqsds be themapewtidaliat | ve
stress, by glu-.cose |Gl by RES | [« eat

shock. Exarrp}agéetegfgereex §%eg§ %rﬁ{%cdg eg‘%éﬁgggg\%ﬁ]c r%gl(lge ce%@%‘?@&g?’ép@% I C
expressi an i dovelkths kel of expression of the therapeutic target RNA sequence. siRNA therapeutic

approaches in other diseases have been receﬁtly reported and are also applicable to liver
disorders, liver cancers and other epithelial cancers (Filleur S, Courtin A, Ait-Si_Ali S,
Guglielmi J, Merle C, Harel-Bellan A, Clezardin P, C;ibon F. Cancer Res. 2003 July 15;
63(14): 39-22.). - '

25 In a preferred embodiment a nucleic acid according to the invention has been prepared
by recombinant methods, by screening a library or isolation from a sample obtained from a
patient or a subject. In another preferred embodiment of the invention the nucleic acid ac-
cording to the invention has been prepared synthetically. Thus, the nucleic acid according
to the invention can be synthesized, for example, chemically with the aid of the DNA se-

30 quences described in SEQ iD 10 to SEQ ID 19 and/or with the aid of the protein sequences
described in SEQID 1 to SEQID 9 and/or ID SEQ 47 with reference to the genetic code,



30 tes possible are pronoters of the foll ow ng genes: cdc25A, cdc25B,
cdc25C, cyclin A cy- clin E, cdc2, E2F-1 to E2F-5, B-nyb or DHFR (Zw cker
. and Ml | erwﬁ. .3.297 Trends WO 2004/ 029287 PCT/ EP2003/ 010564 -54 Cenet.
13: 3-6). The FR04ER9BL | cycle regul ated pronpters is parecoEP®idioioses
preferred in cases, in which expression of the polypeptides or nucleic
acids according to the invention is to be, restricted to proliferating
cells. In order to make possible the introduction of nucleic acids as
descri bed abonde, e.graceording tcothe posphatoesterwimitiodd (see, for example) AidmaemedndrPey-ant

variant of the .Cc_ackd and th expres- sion of the polypeptide in
a eukaryoti cmﬁ?’qgﬁ ‘Ea;[ ge‘@%‘ﬁ 6(gggl/‘%t'éé}aﬁ'sfecti on, transformation or
infection, the nucleic acid can.be present.as a plasm d, as, part,. of vi ral
o nontvi Fal | vBRGHHer BreEd BRGPARR g BRI THAPR o Bl S e o e
bacul ovi r usegwelp®r Rnacl¥it asia Bhichds 2 A AindS@a] muRHENSaRIBORII kY b 4/S€S,
retroviruses and herpesviruses_ Suitable non-viral vectors here 1o are

parti cul af | ymuolai¢ sdhwdng 3 segumeaamplementanite ons ¢fitpsaforgmentioned nucleic acids,
pol yl ySI Ne- Qe 9al Gl BIIdicfh by BRdAfell ¥ cnbhRaThéleries AL LLACKSEH Srabilize

phagem ds, and cosm ds suitable for use accor g tothe in- vention are
al so known t i agdimst degradatios, ksp tHatal high coheentationaf theaweleiyanidriaimaintamdan febl e

from comercial | aboratorynsu i ers. anpl vegct ljicable in
gene t her apy“ryeys oﬂgp%oé%/(gr%?]%agre{ %‘x‘alr%%?’?( & &n%@?&er?sfg‘g’%%? gm‘ﬁdé’f%’ovi ral
1957, Mol . Nodhr o 406 76 St Rer ot Bl 1008 b GOl 2 S49- 58,

: : .3 - 76; ripger.et al., 1 .. .2 - 58,
Khr onykh19 29)'6_%)9,1 16} rTmeﬁlfii’ ﬁch WBR*FH%QD cah .E’S 8‘3"9’5‘8‘%).’ %&F&%&?Q“@%&ﬁ?%@i‘:o n
vectors are grhailofde phosftdrus g2éifd of By thefifoddQibd JrlaRE voré$@n-phssphaeed DNA
can penetrate, for exanple, into liver cells 20 upon |ocal application or

via the bl oo@tesansksotidesConpared to the state of the art, this fusion

construct surprisingly allows inproved, nore sensitive, earlier, faster,
and/ or non- i nvBrsfewred siitable sradifiediatemucieotisies sie gummaszed in dthlmannnd Peyrpana
effective tr t j. ' n r [ I cancers.
| n anot her a@géedgﬁﬂ%ﬁg{ﬁvh%r?ﬁ ’\éﬁé ?lgdr ?ﬁggrﬁ}{oaﬁgt @é%@e%@%géc{?gﬁkg?gh%dﬁg‘si ng a
nucl ei ¢ aci 94 Dudgen i WSNWQ 85/1 HH 0) Maeadamah ala ri@98,'Wa 98817240 (R eeteaat elgf1997,
Preferably %i@ﬂ”i s transformed with a vector according to the

i nvention. B}eferably contains a nucleic acid wherein the nucleic
acid is either a non-functional nutant variant of a nucleic acid according

to the in- venti or ariant. thereof, In particular.the cell contains
vector compr i draduteR sPedBel Ik iR St gB Vehiof rfPrisit ilele S
non- f unct i ong@kdingitoht invertionhd/of a varfatiCtheresf, &cd shchiCMidiwhigh ia Séh-fulictional
i nvention, or a variant thereof., Perfer blg/,dt he, cell contains a nucleic acid
codi ng for gnutant variant o the nucleic acid, or a nucleic dcid having a sequence complementary to
20  one the aforementioned nucleic acids. Preferably the vector is a knock-out gene construct, a
plasmid, a shuttle vector, a phagemid, a cosmid, a viral vector, an expression vector and/or
a vector applicable in gene therapy. The preparation of such constructs is generally known

to the person skilled in the art.

An "expression vector" within the meaning of the present invention preferably com-

25  prises at least one promoter or enhancer, i.e. at least one regulatory element comprising at
least one translation initiation signal, at least one of the nucleic acids according to the in-
vention or a nucleic acid which is a non-functional mutant variant the nucleic acid or a nu-
cleic acid having a sequence complementary to one of the aforementioned nucleic acids,
one translation termination signal, a transcription termination signal, and a polyadenylation

30  signal for the expression in eukaryotes.



nucl eic acid having a sequence conplenmentary to a nucleic acid according to
the invention, WO 2004/029287 PCT/ EP2003/ 010564 -55 or a variant thereof.
Mor eover the W%I%ooﬁ(f c%’ej\rabl y contains a vector conprising a nucleic acid
coding for an anti 35 accor di ng to the invention or a frapoERP20035/0164:8

anti body. The <cell according to the invention nmay for exanple be a liver
cell, conprising at |east one of the afqrenentioned nucleic acids or a cell
which is transforned usi ng one of the abdve de 5 scribed vectors. Cells can
be either prokBentht exprassior okthe gaid @nceehddsin deadralradonbletstrandedadVAliopre-gous
cells. Exanples,Q karyotic cells are E.. coli and anples o ukaryotic
cells in- cl &H@dﬁi‘?w reﬁ%’ﬁﬁ’@&%?oééhe Expézt’q?é’ﬁlé’gc?@&cg@gg’%ferﬁdn&%&%%ﬁ as
Hep& and Hepdika®biles this Hgdfibeifid Wih tHedrst StaaEPAH @amhﬁhgm/s%z&%@éh&i ae or

e ce

i nsect cells. Conpared to the state of the art, t | according to the
i nventi on suffnzki 98T Nudaiewsidsies; apf Aseth) upds e sexistopicodon @G T8A of ast er,
and/ or nog-i ?ﬁ%ﬁc@?&?ﬁgﬁ sAm@ KA HHRIOHRATG IH HeHabESF tesTHE ©

effective treat I ver di Sorders and{or other epithelial can-
cers. In a preglosbegids with thti first A UGT(on GEG) pfieratShine-RDélgarnesdquenceand erls sutbni ¢

enbryoni ¢ ngn-h n ste el e L1, SES - | eas ne .nucl ej.c acid
accordi ng toﬁfﬁgﬂgﬁ éﬁ??@?,%’ vatgf)rfgg‘g{mlc’)%lzw\%éc@&sﬁ%{e lélﬁsﬁmgﬁ% nock- out
gene construgffGand/ or at | east one expression vec- tor as described above.
Processes for the transformation of cells and/or stemcells are well known.
to a person spiffer@iallyeipi@sal denesid HOT tandbentaindivecuelivet €anced gat-spiticat i on or
m croi njection., I n another _aspect the .*)nvent I on el‘g%&g to the provision of
a transgdhi cTRUARSFANENSEs- n-U3RssFped %’?&“e&"isof?ﬁﬂ € HFUET UJIFRSBMm t he

group consi sijeBific @ncAmal6d @ed tPEW tRGire- 61istapbafit BfprésdibafiRhded el 2
variant thereof, a nucleic acid which is a non-functional nutant variant
t he nucl ei ¢ peyfig and{orfympesadl-geotexin geneh T hasesegpidprysequsaptsanphiteatsed foplivie of

the afor enenéa;neé}%se&ﬁwéxﬁk %i?ﬁgtdéinuc 2 éa&gx‘air%ftf? ARRtibR BELniied fis aci ds

inthe formor —a vector, nock-down or Knock-out gene construct, and
of an expr eswhichisvemmeimctpbalnatas yenant temuckeicsicidror gandeiglackliiawing a se-

ti ssue-specificall i ncr eased expr,ession Qf the nu- c¢leigc acids and/ or
bol ypent Foedustier P BieGRE f ork R atirfeontd e orids” e St 2D,
epi thelial caneedbof saticizgalatofyoseqaeneeqit gerdtlly kaown fthe gereed skaladrih sk,
eval uation of thera- peutic strategies for such disorders. Transgenic

ani mal s may f Wikble ekgreRital vaytofh dafl bt pRkarpbtitGlkavotf expkype e Exascor di ng
to the invention. The pol ypeptide produced by the 30 ani mal may for _ exanple
be enriched RS &f PEIRYOLE GKRICHTONUSEIORFTGHIT SXRTEI9RIN Foeqlt e e theyectos dFEMg t o

. .hleki nvent i of JiRY ddrfRAti % ARRlnBIR 81 LukalyBli@blpfestibn Nord &lof Lfrdlsia flkaas the

20 charomyces cerevisiae, e.g. the vectors p426Met25 or p426GAL1 (Mumberg et al. (1994)
Nucl. Acids Res., 22, 5767-5768), for expression in insect cells, e.g. Baculovirus vectors
such as disclosed in EP-B1-0 127 839 or EP-B1-0 549 721, and for expression in mammal-
ian cells, e.g. the vectors Re/CMV and Rc/RSV or SV40 vectors, which are all generally
obtainable. Specific vectors for production of RNA interference following transfection,

25  such as the pSUPER vector (Bmmrhelkamp et al., 2002, Science 296:550-553) are also
included.

In general, the expression vectors also contain promoters suitable for the respective cell,
such as, for example, the trp promoter for expression in £. coli (see, for example, EP-B1-0
154 133), the MET 25, GAL 1 or ADH2 promoter for expression in yeast (Russel et al.
30 (1983), J. Biol. Chem. 258, 2674-2682; Mumberg, supra), the Baculovirus polyhedrin
promoter, for expression in insect cells (see, for example, EP-B1-0 127 839). For expres-

sion in mammalian cells, for example, suitable promoters are those which allow a constitu-



WO 2004/ 029287 PCT/ EP2003/ 010564 -56 Conpared to the state of the art, this
transgeni ¢ non- human manmal surprisingly allows inproved, nore sensitive,
earlier, fastW 20@4?(1/ or non-invasive anal ysis and/ or diagnosis of liver

di sorders and)'& %3%87epithel i al cancers. Processes for ther/ppRpadiadsson of
transgenic animals, in particular of transgenic mce, are 5 |ikew se known
to the person skilled in the art fromDE 196 25 049 and US 4.736.866; US
5.625.122; US 5.698.765; US 5.583.278 and"US 5. 750. 825 and i ncl ude

t ransgeni ¢ anive, mgilaablitissueespecibe, cpll-optlgpdcifit or metabolidally speeifroeapressivh ili r ect

i njection of expression,vec- tors according to the invention jin enbryos or
sper mat ocyt ese“%%’ogv CF%‘ g&%‘ﬁﬁtﬂryo‘?le‘?w 3 aé%ijl@g to &e BFFSGL Py Pff’%“&’ﬁ' €

pronucl eus ofpréhdters Qctivatorkeghedvsstdandeys, RAGSs Ad/drheprdsaneligabison of 10
expression vectors into enbryonic stemcells or by nuclear transfer into
appropriate r?@xﬂh%es%ﬁsuﬁﬁilé feglRRry 8B erddWhibh RiaRE boss@wcokétﬁﬁ@&erﬁx_rﬁ@&si&xn and
Transgeni ¢ Ani mal Production, page 15 to 68 in Pinkert, 1994 ransgenic
ani mal  t eéhnd® ekpeyotes prelrsably are promelars sduch arovesemmined bpithasRNA noharsrase (kor
Houdebi ne, 1 , ] i 'H?Shn | ands;
Doet schman, %e%%] ré)#rﬁgﬁg’?gmlc%ﬁ%%?y%g k%@ﬁgm@%’%g@% to J’1Y§srllae in

Pi nkert, 1994romsMMEY (meisd maRenary timay yiridk eaetadl ((8e Natme 214 228-p3)end 47 to

176 in Pinker 9 ra; e : Tr ansf er chnol oqy;

Al ternative %eﬁ%ﬁagggong#% ”316%%%3%?‘%‘%’@4* 8%‘26%1@?13% m£ﬁ:hac%p%—ka§¥t , 1994,
supra). |f tlagenatlike&irdses HBWEHCW EISY| HPHCER'Y, HTEVioiHyr ated i nto so-cal | ed

"targeting vectors" or "knock-out" gene constructs (Pinkert, 1994, supra),
it is possibl eEairhples dNregutdtenytel enenaiwtith make possisle regubitedroxpebdicn iaRGkaryo-

honol ogous reconbj nati on, for exanp erate knqgck-out mce which, in

. le,, tpo ge
general , as HE@Ethe eyBRISling %WatgﬁB\RP’BE‘&?t@ﬁg’@g‘ LSOBTEERAIBE repressAd Gegier &5 ¢

aci d, while RPNy IS Opit: BidtechneN 831629 bit expression of the nucleic
acid. The animals thus produced can al so be used for the analysis of liver

di sorders, SUC‘?ra%§aﬁd%rinﬁ¥ﬁéﬁ)§i?xaléﬂ%slaﬁ6ﬁifeﬁﬁinﬁ@éd fi8ddl A brafRRFEIrStermAmatibR OCK - out
gene constructs are known to the person skilled in the art, for exanple,

from the USsigatlsgndpalysizaylation sigislsaregrperabpknqym 1 thepersonskiled insge &t 7D . 825.
In a further . ' ' ait | body or a fragnent

t her eof ilg p?@&gg%flggﬁ%#éﬁﬁm%ﬂ l?’@f/ grryasgﬁﬁll%gddy 1¥r agnent ig directed
agai nst a pol ' ceardi. ' | | . ant

t ger eof or pagé?‘%’ge%ébgg r%lﬁe c'i(;‘gJ egélgxg P%‘RE §%g§beiﬁg%§ q{’ﬂh@% 8@9‘{5’3‘% %%p%?‘%é‘?aﬁ & a

vari ant t her eg@ftakeyadOihlehe 28mrdPCTidsk26ed 110 pfimboters, Fdr example, under the con-

trol of liver-specific promoters such as albumin, alpha fetoprotein, apolipoprotein Al al-

pha-1 antitrypsin, and the complement C5 and C8A genes (Schrem et al., 2002, Pharmacol.
20  Rev. 54 129-58; Pontoglio et al., 2001, J. Expt. Med. 194:1683-1689). The regulatory se-
quences associated with genes highly deregulated in HCC as described herein also provide

a preferable method for specific gene expression in these disorders.

Further examples of regulatory elements which make tissue-specific expression in eu-
karyotes possible are promoters or activator sequences from promoters or enhancers of

25  those genes which code for proteins which are only expressed in certain cell types.

Examples of regulatory elements which make possible metabolically specific expression
in eukaryotes are promoters which are regulated by hypoxia, by oxidative stress, by gh-

cose deficiency, by phosphate concentration or by heat shock.

Examples of regulatory elements which make cell cycle-specific expression in eukaryo-
30  tes possible are promoters of the following genes: cdc25A, cdc25B, cdc25C, cyclin A, cy-
clin E, cdc2, E2F-1 to E2F-5, B-myb or DHFR (Zwicker J. and Miiller R..1997, Trends



Conmpared to the state of the art, these antibody or a fragment thereof
surprisingly aI | ow inproved, nore sensitive, earlier, faster, and/or
non-i nvasi ve {mﬁbﬁﬁnd/or i nproved, sustained and/or nore effective
treat ment of the I VEr "di sorders and/or other epithelial CPFEE®0FB010384 The
term "anti body"” or "antibody fragnment"” is understood according to the
present in- vention as also neaning antihkgdies or antigen-binding parts

t her eof prepared by genetic engineering and optionally nodified, such as,
for exanpl e, Gehétnkh: Beb)&lihei usodf enll cyblamulalzeg@roxmttlisb&)pﬁr’ésﬂaﬂnﬂrefcﬂrmotchxmaI

ant i bodi es, i i ed anti - dles
Fab) Cor " F( ab) $ED sfikABERT b polpBRa PR iR e SrRhe BB Bfteh s GB' 557
to US 4. 816. &%ﬁa&Mbﬁﬂmﬂ&ﬁ#&ch)93/06213 V[)98/24884). The anti bodi es
according to the invention can for exanple be used for diagnosis,
prevention andimyrdériieaiakepdssible e mavductien of ety abidsGis deschibed dbove; ot & g such
as liver disorders, far. exanp and/ oy e thellal cé-%anc rs. The

i nvent i on3f uFkeisarid r"é}P%h'é§“PB'f&“°1‘i‘B'§‘;’g taF"bYa”ﬁ-Fb‘g‘Jﬁ}&‘?W{f%ﬁa eI EXPESH | body
frag- ment, Qi'bﬁf)%@%l?pébtﬂ@llﬂ&é\ﬁ'a@btl@& prORSfoteRal b Rhh QY n, BREGI{ati6n bOr the

polypeptldes or funcfional variants thereof encoded by the nucleic acids
accordi ng t oinfertion,themdeinacideanhgmiresentas 8 plafraideas parief assizahey nenfviral vejtor.

di agnosi s an t to the
nvent on. - TGB! e RerB i RbickloR BN Rleed (ARLHEL R RRAL AR ' 0
to the per soademkwkdoeidteﬂwimm mtrbvm:yeﬂ andherpczsvngsea, Smtabiginonfvaal vextanthere a
rabbit, wth 20 ﬁ%nl aC|d1accor % q mntlon or tth§ variants
t hereof, 'or @ ﬁuﬁ'g?'%ré’f) Ve "PRRET GG B! h%”? THES %“H‘J‘ﬁf‘"ﬂ %% her eof
or functionahakeaDNgats thereof, having at least 6 amno acid | ength,
preferably having at |least 8 amno acid length, in particular having at

| east 12 ani nopR&hids,Iskige Rectdrs, phRgsnme, hﬂi@sﬂniﬂstsfiﬂamémﬂﬁ&&c&ﬁmgi@theﬁ%awm e,
Freund's adju- vant and/or al um num hydrOX| de gel s (see, for ex | e, Harl ow

and Lane, 19ugntionatedisokgonntq theaersen sknled ihthe a7t 3ng arggenerpelly eRipipebl oMy Har bor
Press, New YQJA&nerH%ﬁab&Qt% g?gﬁcrs_ pp. 53-135). The polyclonal antibodies
re

for rred in the anina 't of an i mmnol ogi - cal reacti on can then be
easily igpl at be dRNBRA! ex?cﬂ'? and
purifi ed%)f or e%)‘(ar?pefpotf B?Msrre 1&&%9{%,}119916& r onmat ogvrkéoﬁ eIha(()in

anti bod- i esrusaectére, rpirexdiat vebtor§ or vegtossipbed ongeplinods ofRNA \{xmeesl(hmdmmtehod of
Wnter & M| er, Iste 9 turne. 349 WO
D004) 026287 Bet PRI oE Ao 76, st %?e%%g% Mol XG0 PEsST T KREPORE) nt o5 10
an anti body p00aCHs. @y N’Iblagm?.FH.555€369)3(Ehliﬁyotﬁbgtﬁpfesiiomv@idryaepﬁltaﬁﬁ iflgscri bed
above and r elaated%ornP f%l(': Igér{ec erapy uvgetars] n%lpe% [B&)A %Enegetnlegaetz, fgre éxa.mple, into liver cells

20 upon local application or via the blood supply.

Compared to the state of the art, this fusion construct surprisingly allows improved,
more sensitive, earlier, faster, and/or non-invasive diagnosis and/or improved, sustained

and/or more effective treatment of the liver disorders, and/or other epithelial cancers.

In another aspect the invention furthermore relates to a cell comprising a nucleic acid
25  according to the invention and/or a variant thereof. Preferably the cell is transformed with a
vector according to the invention. The cell preferably contains a nucleic acid wherein the
nucleic acid is either a non-functional mutant variant of a nucleic acid according to the in-
vention, or a variant thereof. In particular the cell contains vector comprising a nucleic acid
wherein the nucleic acid is a non-functional mutant variant of a nucleic acid according to
30  the invention, or a variant thereof. Perferably the cell contains a nucleic acid coding for a

nucleic acid having a sequence complementary to a nucleic acid according to the invention,



scri bed above, where the above-nentioned parts of the pol ypeptide are either
I mmunogeni ¢ thensel ves or can be rendered i nmunogenic by coupling to

sui tabl e cargkgg&mogﬁgﬂ as, for 5 exanple, bovine serum al bum n or keyhole

| i npet henocyanin &% hcrease in their immu- nogeni city. THIBEERD3ohesdy | S
ei t her polyclonal or nonoclonal; preferably it is a nonoclonal antibody.
Still further, the present invention reL?ggs to the generation and/or
production of an anti- body or antibody fragnment specific for the

pol ypept i de @aoarientrigereaf. Moreoventkatellgneferabiy cantaibs a vedtondompsising ampélbiody

expression |ibrary, such or _exanpl e described Kn | k I 2000,
3Pt ac. e 514 ol 8o oo SRR re o n (kAL s artippfty b

Bi ot echnol . cefi2cdo?@ing ) the infvemiai gy foeatamhld By livef céll) Cormprisiy at0édst drle of S
provi ded an array, )erein the array con- tains at |east two_conpounds

sel ected frdft eivEERFRBERFdBRLIceids gr Beellwih eptiparedasgoar Afthe Boveder he
| nvent| of, SchHAClcLRRA CelifhdBleithdPrkatyorid oftiknSbeic &ishRAOBELG: bil6lo-

pol ypeptide, a non-functional nutant variant thé nuclelc aci d an

anti body or gems eelisi Bxagyplésrof grakatyotielrellsarestl caljandhexamples of enkanoicicels. in-

Al I vel | I di
the' | nvent | SRePESLbakR CRR, Rplodhe &R Thedfis BIRRY B8TIeRBIRAE 70 10

pl i cated i n yeaaptls farexanplaStabatomycdsicervisitie voindent sellsr epi t hel i al cancers.
20 Wthin the neaning of the invention the term"array"” refers to a

sol i d- phase orCojardditl ehe sta¢ 6f the artiphaceltzicedidiag td thadivehtian sueprisimghosloas e
attached or bound.,in one-,.two-. orf- t hr%ﬁ] di mensi,ongtl arrang/ement. uch
arrays ale JBREIVSHITOTR SRHIVESAIFE BT @ peninygsiyn dipgnesis,apd/onimprayed,

typically geqsth@beshdidt mdrd effedlive reamene f Md IlREdissBas aid/byoth@apisklidl S
slides such as polycation-, nitrocellulose- or biotin- coated slides, cover

slips, and rffbranes such as for 25 exanpl e nenbranes based on
nitrocel lul ose or nylon. The aforenenti oned arrays include bound
pol ypept i des deearairrey empodiment ofthpinveptiogthe ¢elliza rawsgenic ePEABS t her eof or

nucl ei ¢ _act 4y Gflian Sreell WiforARRER!: RES onP hudi Bl 'aaaaécomg%%gﬁ? invEdtShON

proteins according to the 1nventiron or anti es or anti ragnent s
di r ect edis agaleagttonpetyqgreatticatesnedmock-clitiggna @nsthet ami/ermat least one eXpression vec|
variants their eof. or. %glbls ex 30 pressing polypeptides according to the
i nvention ofPFAAEYTBALOYEr i ants thereof or at | east WD 20041029287

PCT/ EP2003101Q564 -59 .t cells. expressin t east ong,nucleic acid
according to _ﬁ@e?sﬁ%g’ﬁfl}e%“gfm%?ﬂogﬁ‘gé ami@; %‘E}F.cgﬁ%\ﬁ?:?”gﬁéfn%‘ﬁ’? @2 RE9 g for
these, or vagjliedimsthé ke a@Dinckidé) fad &x@mpR, flédtioporiatidorhiciinjedtiémh arrays can be
enpl oyed for analysis and/or diagnosis of Ii1ver disorders, preferably of

HCC, and/or epithelial cancer. -
In another aspect the invention relates to the provision of a transgenic non-human

20 mammal comprising a compound selected from the group consisting of a nucleic acid ac-
cording to the invention and/or a variant thereof, a nucleic acid which is a non-functional
mutant variant the nucleic acid, a nucleic acid having a sequence complementary to one of
the aforementioned nucleic acids, one of the aformementioned nucleic acids in the form of

a vector, of a knock-down or knock-out gene construct, and of an expression vector.

25 Transgenic animals in general show a tissue-specifically increased expression of the nu-
cleic acids and/or polypeptides and can be used for the analysis of liver disorders and/or
epithelial cancers, such as for example HCC, and for development and evaluation of thera-
peutic strategies for such disorders. Tfansgenic animals may further be employed in the
production of polypeptides according to the invention. The polypeptide produced by the

30  animal may for example be enriched in a body fluid of the animal. The polypeptides ac-

cording to the invention may for example be isolatable from a body fluid such as the milk.



5 The invention further relates to a nethod of producing arrays according to
the invention, wherein at |east two conpounds according to the invention
are bound to @0029649425\{7nateri al. Methods of producing such arrays, for
exanpl e based on so |(§-phase chem stry and photo-1| abi | e prRCEER2003201086HUPS
are generally known, (US 5.744.305). Such arrays can also brought into
contact with substances or a substance lisgraries and tested for interaction,
for to exanple for binding or change of conformation. The invention further
rel ates to a pCowpaed foghe gtate phitheay, this transgayicinnmrbhinkn menimahswprisimgly lbows
materi al for. anal %s] . i LS. 0O i SQr der cordi to the

i nvention su ra‘ée\éa}ngfelas\g’g!rlt?{ﬁ g%ﬁ ’géraé,:t&p?% %S’ggﬁrfl‘g‘glfvg ,Slsiaﬁl fii‘f’ﬁn%ﬂs qfeast
two nucl ei ¢ Hedrdisorlerslapddt otheepithélisbespeert.i de or at | east two antibody or
anti body fragnment, and/or at least two cell, or at |east one of 15 the-

af or enent i onedpeesEpsfenthe pleparttisiufahdgenic whittalspinRHicuIpORaREenit RiRyast t o
neopl as- tic_and tabolic |i veé%‘gei sorders_or P%Di t helial cancers

. ,. as
descri bed’ ablikewise knowadethe perspp : d ngﬁ_%‘rﬁonT _ ]e?przé%9ﬁi‘4)§§d‘e7&6 bsuch
process can p§ se3Bl19y.ads 5898 74 Uh AR INOUSH. OIS had ik i deenit Snil he

invention. In another aspect the invention relates to a diagnostic contains

at | east onemelsmiidirean e prodocedefor extniple by meanspfdinsctduagiontof axpressioa vec-

oL DRt e PECRERUNG & iSRRG BN ARy0sdf sfolbidfited drAHiedt Al e deiRLCCT - 2

ypeptide,” prefera a nu I'C acl cordi ng
to SEQ | D 10sibmovecthrs mto the peoniceds of thedertilindd dvinm arfoymmeaneof the tradfection ef c
acids, and an antibo or an_ant.i body fragnent, according to the invention,
combi ned 'br ‘f"(%eéf‘ﬂ’é?'ecq% {ife embryaf éte%fﬁ{li ?fg’é@“&waw%‘é‘?‘i WPropHateEsiiar ed t o
the state of edt bellsqPolited HdPikkeRIDNA Mitrsihjestionind Transgdni OMhilnAPPRMEEion/TOr € sen-
sitive, earlier, faster, and/or non-invasij vs d*ﬂaogonosi f of liver

di sor der sandPage 18 ines indiinkerte |994) Trapsgepic agim Bhe lahemior, Bandbogks o

i nvent i on " syidseblepaddi Sid8RITK Hroudbité, 1987, iHBSwodt RcAIBRRI Bibli¥herd AR O the
person skilled 1n the art and conprise, for exanple, physiological saline

sol u- 30 | i odam,ddaNethedhndselosizchmen, Gear rdnsfepin Enbryenio StepuCells, pagstiés fo
Ll 112409 {3080k Al BV 0.R00LAEAR AT BAORRROLOR0L 14700154 ' V-

t he nucl €1 ¢ aci ptite accor e I nve
| yophi | i zed Piakert, $9%) suprz,omstersky) GenoTreasfeeXehpblogy Adicaghios Techniques damdsed on

Sch & kit regPlGe Rt Gaanis Eerhgoth Sttbet cel s altered 5 a5 a
{her eby et eotll DERROYAHSTPRIIISGR BT BHREFL L0 Al o] SHEPB RPIRer of
di agnostic kighsckl-sift! S48 SoiadtsEPinkert, 1994, supra), it is possible after transfection of em-
20  bryonic stem cells and homologous recombination, for example, to generate knock—out
mice which, in general, as heterozygous mice, show decreased expression of the nucleic
acid, th]e homozygous mice no longer exhibit expression of the nucleic acid. The animals

thus produced can also be used for the analysis of liver disorders, such as for example

HCC, and/or epithelial cancers.

25 Knock-out gene constructs are known to the person skilled in the art, for example, from
the US patents 5.625.122; US 5.698.765; US 5.583.278 and US 5.750.825.

In a further aspect the invention relates to an antibody or a fragment thereof is provided,
wherein the antibody or antibody fragment is directed against a polypeptide according to
the invention, a functional variant thereof or against a nucleic acid coding for the polypep-

30 tide, or a variant thereof.



| i nked i munosor bent assays (ELI SA), radi oi munoassays (R A), and detection
of an inmmune reaction or specific antibodies to the pol ypeptides according
to the inventj b D udi ng detection of specific responding inmune cells.
10 In a pref e%&bﬂo&t‘%}gji ment the diagnostic accordi ng to tRET/ERoest10s59
contains a probe, preferentially a DNA probe. For exanple, it is possible
according to the present invention to prepare a diagnostic based on the

pol ymerase chain reaction (PCR). Under defined conditions, preferably using
primers speci f Cempased to theisthigiof theartdthassrotibidyPr a dragment thereofisixprisiagly allOKA
probe PCRs s clflC . . | o S . I; jon wl |
e ut 11 zed RIprasdyinsteishiive, Bk ek Gnd oS RARIHRINRS ddforiiRbd, °0,
speci fi ¢ nuckstained andisr morecafficting tteatntdneof the/ Bveridisnrders and/os athipt epithalial edned f r om
a patient obtained for diagnostic or therapeutic purposes. This opens up a
further possPB¥l ity of obtaining the described nucleic acids, for exanple by

isolation_ fro suj.tabl e .gene .or .c | i,brar for ex lLe.,froma.liver

di sor der - &peci ﬁ’%ela‘? ﬂ?@g&'y %’6 o %@hésﬂﬁ ,tO(% ﬂcﬁor?ﬁg to,thg pbeﬁe@"é'ui tabl e
probe (see, {@ftiof¥4IEd Meaning DAMBAiIOOY @tigealbindi théved foedplard 59,@ i8g. A
Laboratory Manugl .2nd egn,.r,lg Col d,lﬁ':,%{i négag%r%ci?gl%%or_at Qry, . gob? Splr,i ng

Har bor, Ny CRRgesringansptienallymedified, such agiongxampls, phimerc antibpdies, hymanized, 4

Chapter 10 pagaditd mhulfifindtdnfl/ntiboetits BObLolHoRReTicahBbodi&)! sifisiaSPired JAHA OF
RNA fragments having a |l ength of about 50- 25 1000 nucl eotides, preferably

havi ng a | enbediesoF(abberJi(ab)g fragmentoigee, fyexample. &8t B HEOS36858411ES 4816567, about 100

t bout 200 i i/ G4l j .00- 500 -
ol cot dedd vHIR B3ROSO AW D@ MO Bt 4 i uBbodR Mot Bl ) o
SEQ ID | to thelh@ehtidrOcaa el examfBle®eluBkdifdr diagndsispretentiombnd/artieatnient dfldisoeof , and

nucl ei ¢ aci dg_codi for. the pol ypept.ides, preferabl rding tp SEQ I D
10 to SEQ | Do oaPa ey etbh Bt ivardrardy (i rurb Hty 2y SrkruRepl |
possi bl e Wit kankdte aid of the derived nucleic acid sequences to synthesize
ol i gonucl eotides that are suitable as priners for a pol ynmerase chain

reacti on. WO 2004/ 029287 PCT/ EP2003/010564 -61 Using this, the nucleic acid
descri bed abovEhedfiveneioh Surthier fehites t6 amethnd Sorproducing anndtib&iglodbibody fragn eDNA,

for exanple HCC-specific ¢cDNA. Suitable pripers ar or exanple, DNA
fragment 43 haV‘F’i‘fgprﬁfee}'aé’FVg? Pfﬁﬁ?lo%?b BUE‘O‘_l‘I?L’PGIp afﬁg‘?c[}'u F}?e@&q fé’eé,e péﬁ'@%@ﬁ%ﬁﬂry havi ng
a length of rABKME vhriahtd tRPeof éidoBE bR nudldic RAA dcebidiy tB &t ifknod, PG of 17

to 30 nucl eotides, whose 5 sequence can be derived fromthe pol yf)epti des
St

accor di ng t oarsateeds for exampilefor thegliagnerivand/osprovemionangdop freatmentiof diseridersaci ds
according to I . i i such
prinmers is gaecner arl %&%r%‘\%ﬁﬁ d#hgg%%gsrsjs[%n S ﬂ“?gc@fg%% %W g?‘?fgiugri mer s

known to the person skilled in the art by immunizing a mammal, for example a rabbit, with

20  anucleic acid according to the invention or their variants thereof, or with a polypeptide
according to the invention or parts thereof or functional variants thereof, having at least 6
amino acid length, preferably having at least 8 amino acid length, in particular having at
least 12 amino acid length, if appropriate in the presence of, for example, Freund’s adju-
vant and/or aluminum hydroxide gels (see, for example, Harlow and Lane, 1998, Using

25  Antibodies: A Laboratory Manual, Cold Spring Harbor Press, New York, USA, Chapter 5,
pp. 53-135). The polyclonal antibodies formed in the animal as a result of an immunologi-
cal reaction can then be easily isolated from the blood according to generally known meth-
ods and purified, for example, by means of column chromatography. Monoclonal antibod-
ies can be produced, for example, according to the known method of Winter & Milstein

30  (Winter and Milstein, 1991, Nature 349:293-299).



may additionally contain restriction sites, e.g. suitable for integration of
the anplified se- quence into vectors, or other adapters or overhang
sequences, e. QOZF@‘) % ,a mar ker nole 10 cule such as a fluorescent narker
attached, genera nown to the skilled worker. In anot hePCHERRO¢Y01a864 t he
invention it is provided a nethod of diagnosis of a disorder ac- cording to
the invention, wherein at |east one conpgynd sel ected fromthe group
consisting - of a pol ypeptide according to the sequence of SEQID 1 to SEQID
9 and/ or SEQ | Thegi¢sent invention fusthet relatesitaan antibedeorf antihody frdgeieotsalirectedncodi ng

t he polypeptlde Mtk ned nucl acids,

and an anti b%ﬁ? ’s%go‘fﬂeg?@%dcas%st%{n ?Ci\te aEuI?Fea p?éc?ecggﬁ“lén&l ‘fﬁa

thereof, is scdbai aHoive dvhiefe mbebmrmémomefd }ﬁﬂ@&fﬂhepblyﬁérdldé:%‘[bﬁh&dnwlhhgeﬁtc | east
one corrpountgstgf a reference liprary or, a refereng e In a

preferred e Seb¥ss O 67 e fendredHp P P AEef o"roﬂgll‘“%‘f’ s qu S, $UCh25 0 o der

sel ected s f r anbREbAMHINER AL SikefHol Clithpdl BeinSeoyaAlnto hietdae tith&F infiinfiease,
chronic hepatitis, WIlson's 20 disease, heanochromatosis, hepatocellular

car ci noma, brmp@ﬁmr iTatsrangibesdy i sither palielonabermonogienal; @refﬁylpie itds agogoclongl 5
preferred enfy &nt of the method the epithelial cancer is an
adenocarC|nona of"" any organ other than liver, preferably of an organ
selected fromthe group consisting of the |lung, the stonmach, the kidney,

the colon, t heStﬁ)lr ﬂﬁﬁé}t the {ﬁ'é@@ntWeHMmﬁ@ﬁteE hﬁth@ Qrﬁsﬂtron%ﬁd/&gﬁmﬂcﬁgn Bpar; zﬂﬁ- Sf[ ate

of the art, this diag nostic sur r|5|n% rove nore sen- sitive,
earlier, fastGV or amdbbd)’ fragmeritspesifiofer ﬁa@mﬂdemcorm% toitheinvetition fvera and/ or

o e R b ARy B ot S Aol e OhBL S 8 ot et

PCT/ EP2003/ 020@54. Mele2. Biok. 28&&T+g6)xr bg €hadd aet@zirioon(2001 Swe.cdpin.Bideclenll at ed
gene protei nfzb‘\(? aMELI SA assay is one application, alternatively one or a
panel of anti di e to deregul ated gene products from which a diagnostic
score i s deduced based on the conbinations of, and expression |evels of
gene products .expresse |n tg tg Sease &l ssue n_ser umfh_Fm di seased
indi 5 vidual 4 Otﬁ? PR DY PO LIS proide af’oarrtaﬁ’ew}feﬁ% i?BRY &Ykt ai ns
t he descri beginpad lyRepid aﬁnpmndstda&cuearmm@ae@‘oﬁp petisisting bt @Aypepedecactdibielgi n
greater detail above. The pol ypeptide or the  parts thereof, which are

pref er ably He thednyestian, mﬁloﬂﬁ‘é@@aﬂtéhcwf&fnuﬁietcr‘}f@e?’lcﬂlb%@%@ YH?H“G‘H a can be
brought i nt %ﬁ%sc%havnshtmtvmmt BRmuBR EBd%nd ¥ hitidod$ Pﬁ%ufab | b

i nvesti gat ed, . bl ood, serum plasm, ascitic fluid, pI eura effu5| on,
cerebral spi dm{:teql agnuyst ﬂ@aﬂol)@aptxdgr Alematively, the array may contain at least one compo-

nent according to the invention in combination with previously described components im-

plicated in neoplastic or metabolic liver disorders or epithelial cancers.

20 Within the meaning of the invention the term "array" refers to a solid-phase or gel-like
carrier upon which at least two compounds are attached or bound in one-, two- or three-
dimensional arrangement. Such arrays are generally known to the person skilled in the art
and are typically generated on glass microscope slides, specially coated glass slides such as
polyqation-, nitrocellulose- or biotin- coated slides, cover slips, and membranes such as for

25  example membranes based on nitrocellulose or nylon.

The aforementioned arrays include bound polypeptides according to the invention or
functional variants thereof or nucleic acids coding for the polypeptides, or variants thereof,
fusion proteins according to the invention or antibodies or antibody fragments directed
against polypeptides according to the invention or functional variants thereof or cells ex-

30  pressing polypeptides according to the invention or functional variants thereof or at least



senen, in order thus to be able to react, for exanple, w th autoi nmune

anti bodies present in e.g. the blood of the patient. The anti body-peptide
conpl ex can then be detected, for exanple, with the aid of |abeled

anti human | gGV2%P4¥a78s. The | abeling invol ves, for ex- appmmag}mgg%yrre,
such as peroxi dase, which catalyses a color or chem | um nescent reac 15

| ion. The presence and the anpbunt of autoj nmune anti body present can thus be
detected easily and rapidly by neans of*¥he color. In addition the

di agnostic myo é&ls@k%&ﬁlr@@t le@st d8¢ R6dldi O Bcid@ BecBFiRO6 MAiSvehibh P Siridihs thérdge  ment
t hereof present in the sanple isolated froma patient which antibody or

fragment t hBugsic acids gpdipg1opthesty a7 YaStants theneaf sealsoke nariad an argy- Sych aeays

i nvention. Dgatnq;et% o f%!{ﬂgé}%@@%i%@gﬁpgf 1Vt Bxpﬁ&E}r%Bg%fW TRypshed

by met hods general I'y "known arti- san, I Mmuroaffinity
assays usi ngeptheligepudedes according to the invention or func- tional
variants thereof or parts thereof as a probe.. Preferably the presence of
such aut of m nilieinaertiob fgtthesrelatesito dinettiod\od poidudihganeyt hesordisgifof the invgntfonpm a
di sorder accogdin tLo the in- her ostic, th

i . 5 A.f ) i o
Sub eot mt . Eherei it P stfiodt i biePRing 3 g SO GO AR O Besaer ke o, gi ng

to the inventi t hensel yes. W.th the aid of ,these antibodies,. it i

possi bl e, for%ﬁ‘&ﬂﬁr’]&m{uﬁméégﬂ Wgﬁi%ed‘m“afe?afeﬁ\%ég%a ge é‘tﬁ"t"?@%%pdz anpl e as
to whet her t pigot6-tabile prodttivgbiept fdherallo RA6wWH (105 5.044.505)] Su¢k Biraydtah Slspr esent
in an increased anount in Qrder to thereby ohtain an indication of possible
di sease i ncl traPely intp geptaciiwath spstancesqs,a subsianse lbrpgies and testad; for mtgractien for he

anti bodi ¢ agLAHAH 3 binBinkRE claR¥EHE doBfbrRhforP! €f erably |-abel ed directly, or
nore comonly for exanple these are detected with a specific secondary

anti body indir ] : it . GEitbi l.e.. as
al r eady descriﬁ%éd‘hg%)g\?g%ﬁg%st‘é!géﬁ??@c%z%%ﬂl 02%%57}{%5&/ EP%%%?%%(S) 64 -63
ant i body- peppirtmatetafbranalysia andier dibgnopie ofidiserdere accerding tp thevgventiondiigh ase. g. |

by neans of gn._.enz i I I : ill th C f the
Chventi on 1t eg PR kESIR oPHCET RO 1 S R U 1SR RR et %
accor di ng t otide@at [Basgt@wod antibady 6mantiBodyofraginenyg andion at ldastrtaofceldli dr facleast bheadfl y ex
5 pressed in a sanple isolated froma atien%hr | ative to a, referenc

Vi brary & ohf afessnbanccomppRensi SPRRITARo With e CoIPARETLY Elsyant (8908 e i ng
the expressi @ afdfméibdlie #Sér dNoRiers 6 epithiclAC it cas; @O HebcgedlabovrE§d skt 14 ptepa-SEQ

ID 19, or a variant thereof in a sanple isolated froma patient, (

b
conpari ng t hétien ghe agpyspresucedhygsush erosess cabermployrdiferthe diapposiafidh %{iﬁmvm th

the ex- 10 pgcggl,'a'}:%qogjeiﬁ%gﬁ&grre nucleic acid(s) in a reference library or in
a reference sanpl e, :

In another aspect the invention relates to a diagnostic contains at least one compound se-
20  lected from the group consisting of a polypeptide according to the invention, or a func-
tional variant thereof, a nucleic acid encoding the polypeptide, preferably a nucleic acid
according to SEQ ID 10 to 19, or a variant of one of the aformementioned nucleic acids,
and an antibody or an antibody fragment according to the invention, combined or together

with suitable additives or auxiliaries.

25 Compared to the state of the art, this diagnostic surprisingly allow improved, more sen-
sitive, earlier, faster, and/or non-invasive diagnosis of liver disordersand/or other epithelial

cancers.

Within the meaning of the invention “suitable additives" or “‘auxiliaries" are generally
known to the person skilled in the art and comprise, for example, physiological saline solu-

30  tion, demineralized water, gelatin or glycerol-based protein stabilizing reagents. Alterna-



(c) identifying said nucleic acid(s) which is (are) differentially expressed
in the sanple isolated fromthe patient conpared to the reference library or
the referenc Conpared to the state of the art the method
surpr|3|nglyegﬁﬁ@@gﬁgﬁproved, nore sensi- tive, earlier, fPBSI/EP2005M0869r
non-invasive identification of differentially expressed nucleic 15 acids
according to the invention that provides 6 useful basis for diagnosing a

di sorder according to the invention. Preferably at |east 2, at |east 3, at
| east 4 at Iﬁmd;)t the, nueleiclacid ot pAlypeptidaacdosding to Theninedntion neayi bédyophilized fbent i f i ed.
I n anot her pr f.err.ed enbodi nent of the method said nucleic acid(s) is (are)
detected by ° 128890 hased det ection or by a hybridization assay. |n another
preferred enbodlnent of the met hod the expression of said nucleic acid is

conpar ed by a4 d sel d fr si st of so e based
screening meth QR“H’%‘W éﬁgngs Cklttl}%féra e\)&’cﬁifbacfdasegg?q%snaccaﬁﬁf&g? tial
di spl ay, andiniRMaise c@ﬂ@b@g‘cneiateﬂnswﬁﬂm m235bd designédspedificallyrtoidefetaicitteadi ment

of the rrethodthes clngti fro patient is selected fromthe
group consi s%slarfSS“B F e‘ér?sf ?méléq qirculators systert g thersbndstectr gan

subj ect to Ceﬁ:'ﬂé:lﬁrs%ﬁl ﬁfcfrﬁf&tf ;ﬁ'h@ﬁtg 'Amhtl&lapﬁla}n fek Qf‘axﬁéﬂo%@h&éiﬁclu@és%ﬁfym eerum
plasma, ascitic fluid, pleural effusion, cere r al | uid, saliva,

urine, senenl;nkaﬁunmwmgrbemraeqaw dHIFA), ﬁ@iwlmnea@eaem@ b @ﬂd ct.etfpoggm afaad from a

sour ce selecyﬁg SRR gqﬁ| 115?%|

non- di sease anple ($3%$§n2§§ 8$'5é8¥é §£§ﬁ%§%%$%ﬁggf 5@%&1@29287
PCT/ EP2003/ (diihifgldetectidn afxpecific respmdungmmameeellsarrpl es is generally known to
the person skilled in the art. In particu- lar the reference sanple nmay be
sel ect ediof r omIhhergferoadEnbodigicnt thediaghodtic uenordingtoles inzertionepntaine kiprobkl ood,
serum plasma,. as pl eural effusion, cerebral spinal fluid,
saliva, uri ééfmggﬂ‘é'a%ﬁk(yr&eces 5 In another preferred enbodi nent of the

et hod, Lhe r SLeLANRSe IiOLALYd S ARBIPRESARAR i krid Bioielc Radplguoce

conpri sing cl ofe€™ 0P aat'aP on non- ased*expression o east one
nucl ei ¢ aci thaseioorthe pyrheratelvhainremtion (BCR)nUﬁ(taﬂ'dbﬁ!Eedtcbﬂdmpm%bmfakﬂlyusiﬁg/ be

selected fromthe 0 sistin liv ssue, | ver bl ood,
serum plas rﬁ'm%%wgﬁﬁg‘%a glelcpﬂcgﬁgﬁqrd@\g%ﬁcé‘wm‘m@éra élpr%tfﬁ%? 'SPE-ui d,
saliva, yringfic ®etRPuclaivdciligffenceldf the imnrafidiewillaerR@tGizedfo théiftok BMtBREel ON it is
provi ded a nethod of diagnosing a |iver disorder, and/or another epithelial

cancer conpraresenss, adespasially Wie-amant 98 specidy nuleis aciineccordingtoghebyention 8  at
least one nucl &b i@t £6E A obQinelF Br'dRehdiit 8r RERpeutic purposes. This opens

up a further possibility of obtaining the described nucleic acids, for example by isolation

from a suitable gene or cDNA library, for example from a liver disorder-specific or liver

20  specific gene bank, with the aid of a suitable probe (see,l for example, J. Sambrook et al.,
1989, Molecular C]bning. A Laboratory Manual 2nd edn., Cold Spring Harbor Laboratory,
Céld Spring Harbor, NY Chapter 8 pages 8.1 to 8.81, Chapter 9 pages 9.47 to 9.58 and
Chapter 10 pages 10.1 to 10.67).

Suitable probes are, for example, DNA or RNA fragments having a length of about 50-
25 1000 nucleotides, preferably having a length of about 10 to about 100 nucleotides, prefera-
bly about 100 to about 200 nucleotides, in particular having a length of about 200-500 nu-
cleotides, whose sequencé can be derived from the polypeptides according to SEQID 1 to
SEQ ID 9 and/or SEQ ID 47, and functional variants thereof, and nucleic acids coding for
the polypeptides, preferably according to SEQ ID 10 to SEQ ID 19, and variants thereof.

30 Alternatively, it is preferably possible with the aid of the derived nucleic acid sequences

to synthesize oligonucleotides that are suitable as primers for a polymerase chain reaction.



ID 19 and/ or SEQ ID 47, or a variant thereof in a sanple isolated froma
patient, (b) conparing the expression of said nucleic acid(s) detected in
step (@) W thglhe, 7‘3 pression of the sane nucleic acid(s) in a reference
library or in a'retérence sanple, (c) identifying said nuedtEEE20882510560Ni Ch
is differentially expressed in the sanple isolated fromthe patient
conpared to the reference library or th(_agggference sanple, and (d) matching

said nucleic acid(s) identified in step (c) with said nucleic acid(s)

di ff eren- ti Hbihgthesy heawsclei acid desqribed abhayg prpartsiof fhancan beamplifiedandisdlated ogi ¢
reference liprar 2 i C Lc.acid(s) is [

i ndi cative oﬁ“f‘lﬁéNb"a ?r\gg%hgfﬁﬁééé'?%%ﬁicrcm%ﬁ%@% Smggtlss g?edéq,r,ex%rg@f ’ OIFIAot her
epi thelial chagsnts haoipalargth of dbbat 19ttal €0 wicleotidesaprieferdbly havirgy dlength bf

di agnosing surprisingly allows im. prqved, nore sensitive, earlier, faster,
and/ or non-i?h?g%xs\fgsai“éﬂﬁ@ e§"BPa‘f‘ﬁ‘garl %gaé‘?@ﬁ‘r‘tfelpéoggﬁmlﬁ?&ﬁ%l"f’ se

epi thel i 8} CaRGRALS cand? detifhcrandlie Pypefifted ackordily SRS I131 19800 289 andioft

| east 5, at %gast %an or at | east e'}ﬁ)glyl#c ei caacfdg are idehti f?ed. aflnoanot her

preferred enbeRilAdnfroprthe n@clﬁe@ﬁéﬁa%rldmgM§E@iI851&dp 8EQID 1. The desigandct ed by
PCR based . d i idizati 4 7
T E20031 OYIBENS Ot B P Y RenAlf Rpdsiho R ifeon MNP R o B primers

expressi on ofay &lditivaklly contdie restrivtioulsites, e.g: suifahledar integrtime bfithd amplifiaksed from

t he group consi st.ing of solid-phase based screenin t hods, hybridi zati on,
Subt ot | ve S PIsRpn s i RaRAs PR elrap SIS, ¢ SRRLE biakEEbE; on
assay. 510 n euld dueh Bed fhredcentmedkatachedigehersify kndente teattilled evosi@ap! € i sol at ed
fromthe patient is selected fromthe group consisting of liver tissue, a
liver cell, tissue from another organ subject to cancerous transformation,
a cell from t Hhanahgaspecbbfitheinvestion is ploakied a negoidtof diaghdsis ¢f,a didoedsr ad-

ef fusi on, cerebral inal. flujd,. saliva, urine, senen,. and feces. Preferably
the refer enc“é’rcg'éﬁ‘rﬁltéép’ingeqt’_é’& ﬂb@@nﬁ%ﬁﬁt 8““_3‘5’3}988“%&?@#&0"? HFAPOREEg eased
10 sanpl e of oftdhRlyperiRicRBEdr&iRE tdthe Seqierite df SEQIEA 5 IHY W § kDbESEY 1T947,9ubj ect .
The sel ection of appropriate reference sanples is generally known to the

per son ski | | actiopalivagand thereqf,p pucheis acid enceging the PPB’P@%@ﬁc‘bV%"&ﬁiﬂfé’nﬁﬁvh%e

sel ected,fro 98 4] ol [ : 4 : od,
St um © pl s i En B Ry AR 3k, b indbodiRlirchied affins fre folpeptidei pnitBf

sal i va, uri nieagmesethenof, iridentificd i the sample efiaqpatient apd eoroparediwshbldistrenet of t he

nmet hod of di agnosi the reference Library is an expression library or a
dat a base co‘ﬁg’rf’f"éﬁdéaéffgﬁége@é"a’&a‘?gk%ﬁeﬂ?{% € §f8REsed expressi on of

In a preferred embodiment of the method the disorder of the liver is a disorder selected

from the group consisting of cirrhosis, alcoholic liver disease, chronic hepatitis, Wilson’s
20  disease, heamochromatosis, hepatocellular carcinoma, benign liver neoplasms, and focal

nodular hyperplasia.

In a preferred embodiment of the method the epithelial cancer is an adenocarcinoma of
any organ other than liver, preferably of an organ selected from the group consisting of the

lung, the stomach, the kidney, the colon, the prostate, the skin, and the breast.

25 Compared to the state of the art, this diagnostic surprisingly allows improved, more sen-
sitive, earlier, faster, and/or non-invasive diagnosis of the liver disorders and/or other

epithelial cancers.

Preferably the sample is isolated from a patient by non-invasive methods as described

above.



said nucleic acid(s) according to the invention in sanples that preferably
may be selected fromthe group consisting of liver tissue, a liver cell,

bl ood, serum 8IasnB§ ascitic fluid, pleural effusion, cerebral spinal
fluid, salivaPdl¥¥8Lenen, and feces. 20 In another prefrrmEcemiedi ment
of the method of diagnosis, the pathologic reference sanple is isolated
froma diseased sanple from another patigpt. The latter patient having been
di agnosed as suffering fromthe di sorder according to the invention which is
to be di agnoskd .exahplesseruse detostionfof sprpific detieaulated getreirotging viadild8 Anssey sanpl es

I's generally . i e r rti t he

pat hol ogi c rgé(e;h?’ﬁ%&eﬁg’aaﬁntp 38%38@%&#;4644&%@ g%{@éﬁﬁ? T g)née{‘?%%éra%pe ﬁ%b\%ﬁs’st I ng of

| i ver ti ssuefrom whicher diegradstic idocsoid dedveed rasedpdnathermombiaatidnis of, fahdiexpressiph eur al
effusion, cerehral spinal fluid aljv urine, senen, and f.eces., [.n another
preferred en%&%f ﬂt&Ff‘QBTO%Pﬁ% eﬁ%‘ﬁ‘?ﬁ‘%mﬁe %Feéﬁfﬁé‘éf‘?,qff’hmﬁ?m éié‘?aﬁedrl%‘il"er ence
li- brarysi sviguglgt a base conprising data on differential expression of the
at | east one nucleic -acid according to the invention in sanples isolated

fromat |east gpefopdd dapnosteodecstdingdo theevébtidabhRits th\dBErEEIPERPEI—e or

suffering fromthe disorder according to the invention to be diag- nosed in

t he i nvent i vtheiramypegepis|patts thereobdessried on sreater detail abeve.Thg pebypentidaeethg anpl e or
refer WO 200 @gg -G8y |i AV ogi c
reference | iéé-gr%@g%}"e erég{%ﬁ;@%ﬁéﬁ%ﬁ%&;ﬁ%g%@é ?’fefgté)?géllt%f)g%mgo;?% €s5i on

| i brary conpedndiebgpughtinti @ntact iyites, Coedampe,tvath the body/Buid tobe kst gated; e
differentjall expressed_in samples;isolated.fromat, | ea ne..pati.ent,
excl udi ng? ¢ h PRI Ctraae AR kg pléted biicr, QHftel ool bolf B PE i
accordi ng t oseirfen, indydzAtHus o boatietodiest Harsezample, wite autoinatiie\sntiBodhss ipheaeht
relative to control ression i ren le or. r | brary.

exp a ref ce sa r ferenc
The sel ec- tP&r HFbéc??)éé’ﬁﬂi‘W‘F%tt Eh?)%ﬁ"ﬁ?fﬁ'dlj’%&rﬂ'@%‘f?@ q“?”g’r"'é{e?f'cﬁe‘g fJ@’ener ally
known to t heeafbRORith kie 4i@6f labdled iftihathin I1gBrLfiBs &Y. Yhé NBelidguavolvtsserger 1s a
di sorder selected fromthe group consisting of .cirrhosis, _alcoholic |iver

di sease, chr&wle 2REpAMS; Puch appemidase, phick gafelyses 8 aloe BT eirmibiiescentisat-ocel -
ho lular 1§ar&dnﬂﬁﬂ@%re&%ﬁé e t?\é 4budt OP Rttt itRme %ﬁoohgg)?ésemgvpﬂﬁ b as! a.
the epithelia a

In particular cancer Is an adenoc I noma of any organ ot her
than |iver, silyf@dabpiglydly racanspfjthn colsel ected from the group consisting of
the lung, the stonmach, the kidney, the colon, the pros- tate, the skin, and
t he breast. Wihhdditiothte ritegnostig nody Heldireéted to miefecting dveendegemotiziattibadyi ardrag-

nucleic acid® refers to a.l1l5 nethod that. preferaply. uncqvers, .visuali zes,
Gepar at es. or M ST PESGY i The GHMB el it &parenCuigh 2R ERARoh G e
i nvention fr@eredtiedipatdddigainsch gdlygepedeicbrding Qihe RfRhSor) Deteetidn dfiudhmito-
sanpl e. Such nethods are ger{)er ally ,kgown to the per ?on skilled in the art
and i ncl #ye ‘mpune antibodies may be accomplished by methods generally known to the skilled arti-
san, e.g. by immunoaffinity assays using polypeptides according to the invention or func-
tional variants thereof or parts thereof as a probe. Preferably the presence of such autoim-
mune antibodies is indicative of the patient suffering from a disorder according to the in-

vention.

25 A further diagnostic, that is subject matter of the present invention, contains the antibod-
ies according to the invention themselves. With the aid of these antibodies, it is possible,
for example, to easily and rapidly investigate a tissue sample as to whether the concermned
polypeptide according to the invention is present in an increased amount in order to thereby
obtain an indication of possible disease including liver disorders, for example HCC. In this

30 case, the antibodies according to the invention are preferably labeled directly, or more
commonly for example these are detected with a specific secondary antibody indirectly,

such as with an enzyme or fluorescent molecule, as already described above. The specific



situ hybridization, PCR anplification, gel electrophoresis, northern blots,
solid phase array (gene chips) based nethods, nucl ease protection nethods
(as descri be enced in 20 Al berts, et al. (2002) The Ml ecul ar
Bi ol ogy of tg‘g%%gwﬁgzﬁh ed. Garland, New York, USA). W tPCTIEPd0@s/o1essdi Ng of
the invention the term "conparing the expression of said nucleic acid(s)
detected in step (a) with the expressionQf the sane nucleic acid(s) in a
reference library or in a reference sanple” refers to a conparison of the
expressi on ofntitledy-persidgcompiex caf thergbyibedatdctad casilyi and sapidiy, eag.oepemedns af anve or
qualitative . . of an experinental 25 procedure such as
differenti al E I SSPQS%OIBQ;‘%%@P%CH ve hybridi zati on, RNAse protection assay, or
especially DNA chip hybridization. Mreover a conparison of experinental
data on said el ' : j 5t expr [ of
t he sane nucl ep‘g& 1???%%12{%5%??@%#@&%@%&%pﬁ)}rﬁ@%%?} egﬁ& ddtjg? ?E@ﬁgé‘g@%& g&al SO
i ncl uded her siateic ddié atoerding tocdEQ 10 10 1o BN 1 Huc b eartanatherto§ iffetungllly ex- (ar e)
differentially expressed in t 30 sanpl.e.isolated framthe patient
Corpar ed 1 o PHeseh B Erairte sPplss Sey thenae Fxeap aReEach T o arHencs he
meani ng of t kenpdé esispisingtiefollbihgissepstnder st ood to nmean sel ecting said
nucl ei ¢ WO 2004/ 029287 PCT/ EP2003/ 010564 -67 acid(s) which is (are)
differential lay ex@iRusgtheerpRaidtbiapleddnd ficRiciEadcbidinty SBQ IR th8FEQ
erence sanples which fulfills the followng criteria: the |evel of
differential expr&st:gha yinant heregbinaspmpledsolatedfRm apatiendi d(s) conpared to
the reference library or the reference sanples . is greater than about 2
fold, prefer@l y mparag thegxpressinnaf sajd nugleic agid(skd st (yrahtde o5 t han
about 10,fol d upr o8 he oHRE nb SEE i) Y rBGrREL HbyBrGh & reit

i e%g%izcﬁo{?\nﬂws fdn ?ﬁ@} 3 E ) I frr entrl al y%gg%l?’essed

identified in st th.saild nucleic acid(s e

in a pathologic r : : : LEA; : J " Lthin
the moani ng Bt HaT ok oid AEE alis POl P FUEle Y okt e omie 1 11
identi- fied in sbagted &pmithe patient) coopared tetie vdferaneedibdary ot theirefemocakasmple.
differentially expressed in a t0 pathol ogic reference sanple or pathol ogic
ref erence | i br@Gompardhmwerhesite ofthe hetithe mathall( ssypristhgly- allows imgroved, stepsepsi} t hat

is (are) alspo diff.erential expressed,ipn.the ol ogi,c reference sanpl e
or pat hol og: £ BFLTLfRE AP ERRE Mg b e tn BRA R RN G, SRR Dar
is identidi eghidsdcorling kodaiRdntion theterdvides dubdfelrbasis farldispapsiag s derded sai d
nucl eic acid(s) in the pathologic reference sanple or pathol ogic reference
library is (2Fedmedlethedbyeploni a di sorder according to the in 15 venti on,

such corres pomgﬁglﬂtﬁ&@ 8t 1@%5? B &t Riaki Bt 1R3! 8984sP8) dr'at B 7%@11@{&&1 en

indicates that the patient suffers fromthat di sorder. Preferably the
sanpl e is i st idestifidgdc om a patient by non-invasive or preferably mnimally

invasive met hods SHEN & dPaTdaRficht BPRY Suetlo St HhAGic YA WYELeY B&ected by
20  PCR based detection or by a hybridization assay.
In another preferred embodiment of the method the expression of said nucleic acid is
compared by a method selected from the group consisting of solid-phase based screening
methods, hybridization, subtractive hybridization, differential display, and RNase protec-

tion assay.

25 In a further preferred embodiment of the method the sample isolated from the patient is
selected from the group consisting of liver tissue, a liver cell, tissue from another organ
subject to cancerous transformation, a cell from this organ, blood, serum, plasma, ascitic

fluid, pleural effusion, cerebral spinal fluid, saliva, urine, semen, and feces.

Preferably the reference sample is isolated from a source selected from a non-diseased

30  sample of the same patient or a non-diseased sample from another subject. The selection of



The met hods of di agnosing according to the invention allows early detection
of a liver 20 disorder and/or an epitherlial cancer, and/or non-invasive

di agnosi s of é,lae di sorder, based on an essentially concordant expression
pattern of th& ¥ %287 acids according to the inven- tion pet/esioeshibdsst he
sanpl es isolated froman animal and/or a human patient suffering from a

|l iver disorder and/or an epithelial cancer, relative to a reference sanple or
relative to a reference library. The nétﬂod has the additional advantage
that it al soajprepriatbersfeashde sangpieslis génermiig kioweto the pegsumskilied pmtha it apartico-

characterize different sub es, of ljiver djsorders,.such..as for exanple
subt ypes of lagthe rq{ﬁ@_"?“eﬁ"‘mpi%rg@'e?& ﬁe§f’ﬁe§386‘rfb%3’83?1f’°’§3§8?%3§1i1% t‘fﬁéﬁf’t"’g’r"ﬁ“ of the
nucl ei ¢ aci dg.1R6Red,Gkich, pRismb, HScitiOHaAL fleRallcBfisibs, deRbAl BRthal FTuit, Sflive XReSSi on
that is essentially reproducible frompatient to patient or subject to

subj ect, provmﬁ@dﬂﬂﬁﬁw&the patients or subjects conpared are in the 30 sane

or conparabl e pathol ogi cal condjtion or healthy condition, respectively. WO
2004/ 029287 PO aErhes ¢red eubodigent jof themethodathe refereneed ey indn expeessiontent i on

it is provid i t g fud t | eqst i ordi ng
to SEQ 1D 1 PAERHR e SrrSER it Baflon' Ascpll Al £ 857

t her eof di f f swcleit acid hocomling te steaidveantiominssamplee thas preferabdy fuap be selqréedifeomt the
relative to a refer- .eng&li rary ,or _ a rqfe ence sa | e ctor'rHr.isiln tBﬁ

fol lowi ng st E9uP casieye aivet tisht ey Sl aed PaHm Pt Recis Mt P st i de
accor di ng t osiSEQerebtal $pinabAQ, 4aBvE) ueinel/seén, M Xebdd. 47, or a functional variant
thereof in a sanple isolated froma patient, (b) conparing the expression

of said pol ypeptide(s) detected in step (a) with the expres- sion of said
pol ypept ii@e( s) Inianotherr Bpext efthe irlvietticariyis provided a niesticelrof dagneosimgd Bver didorder)

identifying said polypeptide(s) which.is re) .differentially expressed in

t he sarr%l eg réﬁ%‘hgrfeﬂ el?ﬁé‘"éﬁt"f’@ﬁ'ﬁ‘“%ﬁ%g‘ﬂ@%‘"?&)“?ﬂ?é refere%ce Ioi brary or
the reference sanple.. ared tq the state of the art, thi ho

Surpr 51 ngl T | ORESnp 8 CRaessip oL suBRL oS askd erfinest SED B T0iA B
non-invasive i denp fd md! 6 SEQPID 47,fok @ karint thleteyf adNatphatolped forpatiémles
according to the invention that provides a useful basis for diagnosing a

di sorder ac-(b}5 conparige the ekpression\ve pdid micleiCacd(ey ddtdcieddn step fa)twith, thedx- | east 3,
at least 4, at least, b5; .at least §, qQr at |least 7 polypeptides are

i dentifi&d. Pref dresiop of HE sEmppRdels aoid@Egp arefarepsediirary oA aratereRre sEPRlfnvasi ve

or mnimally invasive nethods such as, described above, .including.
venupunct ur &) identifying said nucleic acid which is differentially expressed in the sample isolated

from the patient compared to the reference library or the reference sample, and

(d)  matching said nucleic acid(s) identified in step (c) with said nucleic acid(s) differen-

tially expressed in a pathologic reference sample or pathologic reference library,

20  wherein the matched nucleic acid(s) is (are) indicative of the patient suffering from a liver

disorder, and/ or other epithelial cancer.

Compared to the state of the art, this method of diagnosing surprisingly allows im-
proved, more sensitive, earlier, faster, and/or non-invasive diagnosis of the liver disorders

and/or other epithelial cancers.

25 Preferably at least 2, at least 3, at least 4 at least 5, at least 6, or at least 7 nucleic acids

are identified.

In another preferred embodiment of the method said nucleic acid(s) is (are) detected by

PCR based detection or by a hybridization assay.



20 I'n anot her enbodi nent of the nethod the sanple is a sanple as defined
further above. Preferably the reference sanple is a reference sanple as
defi ned abovewolng“ﬁjgﬁwer preferred enbodi nent of the nmethod, the reference
library is an expression library or a database conpri si ngPCI/EPRe83/00056lat a on
non- di seased expression of the at |east one polypeptide according to the
invention in sanples that preferably may¢be sel ected from 25 the group
consisting of liver tissue, a liver cell, blood, serum plasna, ascitic
fluid, pleurallnandtherprefarredembudiment ofthe aiethioll thedexpeessiow af thesdideyclgemidis or
feces. Such datab S r . he I croarray
expr ossi on AAPOSE ) & ahae BOSleR s By bRk he O sd DR B O
skilled in thehads| hybrididatien, sutefaeti e tobridizdtion diffsrenss alisptaypadRNEsa grote- t he i n-
vention have, been descri bed above. WD 2004/ 029287 PCT/ EP2003/ 010564 -69 In
anot her aspet® Yt he i nvention it is provided a nmethod of diagnosing a

[ di d d/ i thelial i sing,the follow. ng,st :
() det ect| ng 1o AGTEIEPESTG, Fbpdament ofdat el DEFYBBS S LEUB P S SEO | D
1 to SEQ I Refc@AG0RAI thSEup BorfsTsting BEURF tidhu, uNHet .sar@hss\aaﬁb%pﬁu@%rg in a

sanpl e isolated from 57a patient, (b) conparing the expression of said
pol ypept i de(whiectdo cotcerpul fransfarmation, 2@l fromikis esganddoods seswmoplasma, ascitic

ol ypepti de i I i ke Ik .. ef le, (c
P enCt Pyi ng hid gl CEAALE ReGoral Q08 Hufd{ saile, BhEERED SR RAIP ©, () i
the sanple i splat ro at,l € < i brary or
t he repgrence §§%ﬁﬁgtﬂe Tgér%’%g s%@leﬁs&%oéﬁ?&%%@éﬁzﬂaﬁ%g%@%cé{fifr%é?@?g-figg%ﬁ f iyed I n
step (c)ion tdampleiod thealaye@ptiént of £horddifdassdesampleifeinh ynathep vatsjeee dThieelactjpatoliol ogi ¢
reference sanpl e .or t hol ogi ¢ reference |ibrar wherei n t he t ched
pol ypept i de(agBroP’é‘atE 5%% "‘fﬁf&ﬁ‘é’gﬁﬁ FWWJ%E knowsdp %ﬁ?ﬂ?g@ﬁa Hb&‘?%ﬁf?ﬁaq‘?‘(/’er
di sorder andiQhe feferidieishapledaybRRel8sted f:6m R PAULEbnbiStdd 6 IFeRisSub livéte art;
this method of diagnosing surprisingly allows im proved, nore sensitive,
earlier, fasebbloadssrem, n%esmq» Ageatis Juad, plexh sHfpsion cerebral spingd fluid; saliya apge,

and/ or ot her ' kd.@l cancers. Preferably at least 2, at least 3, at |east
4, at |east sg[,ﬁ%tgﬂfegsf 6, or at least 7 polypeptides are identified. 20

Wthin the meapi '%Q ' ¢ i jde”
refers t I(} a ?rpé% Rod39 ﬁ)ﬁég%}%gr e erG Ié%‘?‘@“ffﬁ%’é’%? g})f g{lﬁéﬁgﬁ @g@@g&%@a e!ssqgnd/ or
al | ows r ecognpressaom liirary loe a dpta lbageapmipdsngcdonssdir detatoo nbirdiseased expressiofiobHm t he
background Os];idtnxr}c ei?:tag Es) %&%Pé?r?g E)ttﬁe R &ition in samples that preferably may be selected

from the group consisting of liver tissue, a liver cell, blood, serum, plasma, ascitic fluid,

pleural effusion, cerebral spinal fluid, saliva, urine, semen, and feces.

20 In another preferred embodiment of the method of diagnosis, the pathologic reference
sample is isolated from a diseased sample from another patient. The latter patient having
been diagnosed as suffering from the disorder according to the invention which is to be
diagnosed. The selection of appropriate pathologic reference samples is generally known to
the person skilled in the art. In particular the pathologic reference sample may be selected

25  from the group consisting of liver tissue, a liver cell, blood, serum, plasma, ascitic fluid,

pleural effusion, cerebral spinal fluid, saliva, urine, semen, and feces.

In another preferred embodiment of the method of diagnosis, the pathologic reference li-
brary is a data base comprising data on differential expression of the at least one nucleic
-acid according to the invention in samples isolated from at least one patient, excluding the
30 patient under diagnosis, suffering from the disorder according to the invention to be diag-

nosed in the inventive method relative to control expression in a reference sample or refer- -



sent in the sanple. Such nethods are generally known to the person skilled
in the art and includes gel el ectrophoresis, chromatographic techniques,
i mmunobl ot anal ysi s, inmuno 25 hi stochem stry, enzynme based i nmunoassay,
mass spectrosWOBEY4/R28h pressure liquid chromatography, spgf@EssesRk@sON
resonance, and/or antibody and protein arrays as de- scribed above %ﬁusube
F.A et al., eds., 1990, Current Protocols in Ml ecular Biology. Geene
Publ i shi ng and VWIey I ntersci ence, New Y&PR, USA, Chapter 10; Myszka and
Rich 2000, BhaNitaryCihe ph6lyaR) refeleaciibraty %Q«Qer@ﬂl})a] so Pé1gkEloalliNerBial 8l.ns and

pol ypeptides are 30 prepared fromthe sanple by disruption of the cells with
physi cal she@epsign ldqratmcsmgémg auagis M@mz@rzsw thervepteroshioh s diferentigllyrpans,

for exanple. cfi el shipRERBlath Hbufdl feadl ALDhAGE Lxulifly BRAUGLR th R0 BAno-
treat nent an eatlng he proteinis {Ze fractipnated on

el ect r ophor esis,cuffedingfrony therdisheday etwrding b tlie inventien neebendiagposdd it ke inventve i on
the term"co ri.ng the expression of said pol eptide(s ete ed|n step
() wieh ¢ hemepp Bduivg o Soiion Btidio® it G isslt siplly Bt weEtrpb iRt heSasd b1 o7
or in a refetignefaneppidhfiate padbRER réfereAcedibraris geadrally kiidwn @xnw@ss%h@ﬁued t he
two groups of polypeptide(s) on a quantitative and/or qualitative |evel by
means of an eff-mental procedure such as two di nensi onal gel

el ectrophoresis, chromatographic. separatiaon te&%‘-& ni ques, i nmunagbl ot

anal ysi s, sur  Breferablndpdiven dssdericadisg ‘F}B%?‘!s s greyR (Pnsisting of girhosise

based i munoggsaYic Ve dxé’éasedbl%ﬂﬁhé‘ﬁlﬁhs 9ailsoRts 25t da S Bedriothomatdsls, Relotdes are
first 10 resol ved accordlng to Isoelectric point in the first

el ect r opHor etulas caficinomsi esnigarliver proplaprys, ard fosalnodelrubypgrplasiandn paditslantiel  known
t t al
ot b on the SREPHA SRS i BiEcBtinohRLARY Bl oBAP el BV 31y PR BN °

pression of tdeeteddtoppthetgralp donsistingef the imgethk istormacty, thtshdﬁy; the dolaiyabespros al so

i ncl uded herein, The t | dentifying said pol ypeptide(s) which is (are)
differenti al a&@’)‘? g@si’g&m?‘f‘ff‘% 15 sanpl e isolated fromthe patient

corrpared to t ef erence |i or the reference thin the
meani ng of the ﬁ?eyﬁ%ﬂ{)tg’ﬁﬁx'?@oﬂmfém c’f'?ﬁ?rﬁ“a‘ﬂ‘?%%q‘%cfm% ¥ 2ai d
pol ypep- 1§ i dRe@mdd Wat Sreferably @icdverslivishlizes) Eép%i‘dté& oEN6WS RRAERGuteict he
reference library or the refer- ence sanples which fulfills the follow ng

criteria: thecid asgerdingto theripgensipp fram twlé%@wrpféhe other compereaisggesent in the
| tid | les |
pol ypept i e(%)nﬁfeoggut 5 %&&@Eeﬂeﬁ}l?kﬁcﬁftﬁ olthIPpeRdoh s lleﬁhﬁgé%ft% E%géﬁﬁp es Is

greater 20 t ol d, “prefera greater t out 5 nor e
preferred gr statha'bndlhawnab@&mpbﬂcaﬂmn,cgekmcggnhcumﬁ noitheen bletspsdlidphaseiarrgy sai d

011 or ont 1 al e bessed elrbaSiniletf bsbiehoh PR Sar G ARG 5 ehapmest iy

ref erenceo | i Albarty et'al. (2002) The Molecular Biology of the Cell, 4™ ed. Garland, New York, USA).

Within the meaning of the invention the term "comparing the expression of said nucleic
acid(s) detected in step (a) with the expression of the same nucleic acid(s) in a reference
library or in a reference sample” refers to a comparison of the expression of the two groups
of said nucleic acid(s) on a quantitative or qualitative level by means of an experimental

25  procedure such as differential display, subtractive hybridization, RNAse protection assay,
or especially DNA chip hybridization. Moreover a comparison of experimental data on said
nucleic acid(s) detected in step (a) with the expression of the same nucleic acid(s) in a ref-

erence library as defined above is also included herein.

The term "identifying said nucleic acid(s) which is (are) differentially expressed in the
30  sample isolated from the patient compared to the reference library or the reference sample"

within the meaning of the present invention is understood to mean selecting said nucleic



wi thin the nmeaning of the invention is understood to nean that said

pol ypeptide(s) identi- 25 fied in step (c) is conpared with said

pol ypepti de(s\%, Sgﬂgg entially expressed in a pathol ogic reference sanple or
pat hol ogi ¢ ref 2FEHO& %  brary. Then said pol ypeptide(s) i der@iEreciesest ep
(c) that is (are) also differentially expressed in the pathol ogic reference
sanple or patho- logic reference librarygrs (are) matched, i.e. said

identical pair(s) js, (are) . identified and allo-_cated.. Since the
differenti al a“é&(ﬁi\é‘@b bﬂarﬁg d@gi’e&t‘ﬂ{?'l ?B’é"ﬁsteg&@PE?e‘?Wt fEefereRR dibeEY or therey ence

30 sanpl e or RALNAMPES WhicTRTAD AR fhildWiAg Yritbda: (RS 18Vel bNEifRAN Y @xPessondifs OF der
according to the in- vention, such correspondence with the differenti al

expr essi on i thetdatected agid audlidie rid(@rsompated to the seferehes lhuanyeon thegefetepesssamplan t hat
di sorder. WO - I he le is
isolated fr 0%2%&3%%2%?3 %?qg@h%%%g%é I %rgégéharﬁ %blanlrtaﬁo@?é\o\?gé%\f/e ﬁget%ﬁgds such
as descri bedthahabmt 10 fidd upgtegrdatednupunct ure. |1 n anot her enbodi ment of the
nmet hod the sanple is a sanple as defined further above. Preferably the

ref erence sanplke tesn dmateliing said ruciaendid(s)identidied iredernfed with s&éid hnclein a&ib@)

preferred emhadi ne of the.nmeth aof diagnosis, the reference library is an
expr essi on W@ﬁy%e@fﬁﬁé&%?aﬁgﬂ%ﬂ Fr.ﬁgcec,sl"“BﬁlésorB?ﬂlﬂlﬁglﬁ-rﬁfgreﬂﬁlbﬂﬂeasgd
expressi on OfithiA@he MbariifAsFitheiAenfioh RRBEREE] BGAQINGhAtGaidAutlBR atidPideh@n i N
sanpl es that preferably may be se- |ected fromthe group consisting of |iver

tissue, a |ifiedinstpi(c) i%(%@&pmwﬁﬁmimmiaslﬁﬂ?ica@é(ﬂ fifferentigllyyexpggseadrimp
ot on. PR Q. ot ' _
effusi Onl?cgﬁagmag,gwwﬁées i(!jl'e% peft(ﬁ;&l!t)%@ efiEdAGiorad e fsaaq 418E S d(s)HAed

exanple o at a” base accordi ng e invention urther experinental

reference | tificddinistep (c)shaiid (erehalsodifierentially expressedie theipathologicerefeesace shewpdy | bed
above. | n another ,prefer X ' t:he ‘ .di a i t he
pat hol ogi c r ST o rlfg%c re?%éﬁggggﬁggggtag@%%%& 123 P yrggtg‘?gﬁggﬁﬁ?%gggdsﬁ‘gsﬁbeen
def i ned aboviecated) Séee theadi figreifab expeeksionb Hshidmurdeioicid(Weinnied putiblapfic ieagnaesi s,

the pathologic reference.li- i5 hbrary is.a data base c ri si,ng, data on
differential Sa&?ﬂﬁ‘@é’é‘ﬁ‘(?f? refergnge %ﬂ%@tﬁ’f@d‘é‘gg“'%& g‘é?ra%?r?ﬁc‘frgmgﬁ%%ﬁ‘ﬂienti on
in sanpl s i vkioh BH EoRrpdhdéna Gth @i Harehtt bxpressivh Ul theGahpRe tiatihdedtes under
di agnosis, suffering fromthe disgrder according to the invention to be

di agnosed i nthatthepatiepeswiersdromethaiglisordarat i ve to control expression in a
reference sanple or reference |i- brary. The pathologic reference |ibrary
al so rel at es tRyefrably the pammnl¢ iglisodatest fzays a patiant by aeryinvasiyeoer nsefergblydgninimally

pol ypept i des; cor di t i j WA € j rentially expressed
in sam pl esmig%g‘%égéetg&fs%gcr%ag?e%cggs 68?1% %@%‘?@nﬁnﬁ lg{g%%l ng the patient under
diagnosi s, suffer)og, ro?Hl‘agﬁoQ@ﬁ%a&?Jﬂg{o. tﬁ&ﬁl%rﬂloﬂ%{a&s H}gr deRRCRBT b AikP De

di agnosed in the iTnventive nmethod relative to control expression I n a

ref er encen sadiydrder and/pedreepithertiall dalireg rayd/off imm-inedsivetdiggnosis ofithe dizprder) based

on an essentially concordant expression pattern of the nucleic acids according to the inven-

tion detected in the samples isolated from an animal and/or a human patient suffering from

a liver disorder and/or an epithelial cancer relative to a reference sample or relative to a

reference library. The method has the additional advantage that it also provides additional
25  and novel diagnostic parameters to characterize different subtypes of liver disorders, such

as for example subtypes of HCC.

The term "essentially concordant expression pattern” of the nucleic acids according to
the invention refers to a pattern of expression that is essentially reproducible from patient
to patient or subject to subject, provided that the patients or subjects compared are in the

30  same or comparable pathological condition or healthy condition, respectively.



ate pathologic reference library is generally known to the person skilled in
the art. 25 Preferably the |liver disorder is a disorder selected fromthe
group consi st iyheRfn6igs" NOsis, alcoholic liver disease, chronic hepatitis,
W son's Disease, heanochronmatosis, hepatocel - |ular carci ROVEP200SmgsH | i ver
neopl asns, and focal nodul ar hyper pI asia. In particular the epithelial
cancer is an adenocarcinona of any organggt.her than liver, preferably of an
organ selected fromthe gro consi sting of ' the qu% t he stonmach, the

ki dney, the coltoill anpherpspast ofgbe {yeRsiontis pEgvided agpihadifar igentifiing avienst one
2004/ 029287 E’ng&?&@% 84EQ DA %@@ﬁﬁb%&&%g@mm% RdLAg tO
the inventio I"'ows ear detecti on of liver disord or epithelial
cancer, and/ emt &mmfrdmg!m@y enpaggesisin @ S@ﬂphhwlﬂvdsﬁ)wrdemaﬂmmwom arefer-

Cr e Y SRR AR AT BRI BL gy fiapert | ces accord ng to

human patient suffering froma 5 |iver disorder and/or epithelial cancer

| at f Th
ot hod had b aciERAE SR UReSIR oraPlols bhpdi i il SELIP Aloted] 13
novel di agnostic a9 améoefBQID 4ﬂh@rraefumaromle/admftfﬂmrmﬁhn asdmgrqz)eelamﬁ ﬁlom/zer

di sorders, such as for exanpl e subtypes of HCC. The term "essentially
concor dant expres%ﬁ‘&?n pattern” of the polypeptides accordi ng to to the

i nvention ref rs to a .pattern of on that.is ssentr roduci bl e
from pati ent®to ﬁﬁ‘fﬂagﬁg &‘EF"%’%}"é‘cﬁg‘P iXB )‘E)‘?tif\ﬁ%d’éaef’ t“"%ﬁ% Pent s
or subjects conpagigtosail ﬂo@p&ﬁtﬂle(ﬁﬂi@re%mﬁewlﬁa%ﬂéﬁé%ﬁw condi tion

or healthy condition, respectively. In another aspect of the invention it is

provi ded g pRgr mﬁ%ﬁ,ﬁgkm@mﬁmw@wﬁeﬁa«m@) diffehiidllyadxpteea in M8 SarksIEPOUNd
selected fromthe group consistin peptide accord- 15 ing to the

i nvention, a funci# eﬁéﬁomébrwttq%weeﬂ © ﬁlerr%ferrcer%hbaemr B aefgicnes Bmdleof t he
af ore nmentioned pol ypeptides, a variant of one of the aforenentioned nucleic
aci ds, a nucl eCempased © thhstete of e arteibis mefrrd sumaisingly Allaws ivproyeh mogy seasie of
the af orenen

compl enent ar 56 SR P i Bl invin N L AR RNl ApRRRUTRLBer-

conpri si ng oftidesatcarding tf the mmention el drovideh e ussfid biasis for diagedsingxodipirderiang one of
t he 20 af rement i &d nucleic acids, a cell conprising the aforenentioned
vect or, ¥R (R g nvenan agrrent of the antibody directed agai nst_one of

(he oo SPf;Péh%ﬁf@reﬁv atGRCh B 3 2l ot Pl gt )BT SN g -

nucl ei ¢ aci dgeqabnfifed Or t he af orenenti oned anti body, and a cell com prising
the vector conprising a nucleic acid coding for the aforenentioned anti body
frag 25 ment, merepibhetle MmplOEoNREd Mbth B patidnt BP hén-ANaNivd oresinRhalFurakiver | es.
In a preferred enbodi -

methods such as described above, including venupuncture

20 In another embodiment of the method the sample is a sample as defined further above.

Preferably the reference sample is a reference sample as defined above.

In another preferred embodiment of the method, the reference library is an expression
library or a data base comprising clones or data on non-diseased expression of the at least
one polypeptide according to the invention in samples that preferabiy may be selected from

25  the group consisting of liver tissue, a liver _cell, blood, serum, plasma, ascitic fluid, pleural
effusion, cerebral spinal fluid, saliva, urine, semen, or feces. Such databases are generated
as a result of the cDNA microarray expression analysis according to the invention and are
known to persons skilled in the art. Further reference libraries useable according to the in-

vention have been described above.



ment the pharnmaceutical conposition contains at |east one cell according to
the invention, conbined or m xed together with suitable additives or
auxiliaries. When conpared to the state of the art of therapy of liver

di sor ders, an?fP&PO"(ﬂz%? epithe- lial cancers the phar maceub¢HBs06ARESI ti ON
according to the invention surprisingly provide 30 an inproved, sustained
and/or nore effective treatnment. WO 2004/029287 PCT/ EP2003/010564 -73 A
pharmaceutical conposition in the sense"g “the invention enconpasses

medi caments  \iiapbtheaspée ofithe thviettionit i6 pesvidetd @ neetiibldat diageesing llivier disvrder

di sorders and/or epithelial cancer. The pharmaceutical conposition .

i ncl udes, fo?nd?%ﬂm,‘ cag‘feéﬁ?’PP’?é‘lftP%g%lﬁm%aﬁtﬁpSantibody t hat has been

produced by expression of specific antibody gene fragnents in a cellular sys

5 tem preferably, a eukaryotic,.system A reconbi nant tib her utic
for instance(,ra?i s defpating, FEPBYIn ! ACEIHANS RXPEP _aﬁﬁg’ggé‘ﬁggé\;é_rl tng‘éon or
into the venous QDQiéﬂd%rISEQbW‘E%&éraﬁﬁ&loﬂﬁlsvaﬁ&ntltﬁ‘érébftiﬁssﬁ%ﬂ@{sbﬁteﬁ_(ﬁohﬁ'
system The injections can be repeated at regular intervals to achieve

t herapeutfc ef fi A&RedtTher apeutics according this invention may al so be em
pl oyed in conbinations wi th other cagsm cal ,, .antibody, or any.other

t her apeuti c @bpl@ﬁ‘@?ﬁ‘%ﬁef@r?%‘an?ﬁ? BolwePF‘é%(?)ﬂeteF “bftaé@ht”lthﬁve%t’ieéh al so
relates to a progasst setQRHpbRled) RRACRRGE IR or ¢RI RISk WmpikOr t he
treatment and/or prevention of disorders according to the invention, for
exanpl e, HGE) ijfentifiifg)sad pél%ﬁdagﬁrlﬁ&ﬁiﬁ?ﬂ%iﬁ&%ﬁt%&%ﬁp&is@&ﬂnttﬁés&{p@élp
consi sting of a pol ypeptide according to the invention, a functional

vari ant t her eof ,iscdated,Epmithe paticnt comparad rthe reéerercetlibeary or the mferenastspopled

pol ypeptigdes, a yariant of one of the aforenentioned nucleic acids, a nu-
cleic acid which'is a non-functional nutant variant of one of the

af orenenti o hEsaidhdifiseptide( ) Henfiliba AGted (BAVNG R8RS differen-
conpl enent ap@sjt omﬂﬁoél}gﬁé(:) alflﬁl_eﬁgepo?ee(ﬁgnt ?oneﬁ neg-( cl el c“g%?ig@? ‘gg@e(l:?%?n
conprising one dially hepressed inraattioboginteferancesample prpatholpgicteferencapibiagi, ng  one
of the aforenentioned nucleic acids, a cell conprising the aforenentioned

vector, an 2ehesgintheauatchnd palybeptisietshis (are) indisativetaf thedpptient seldering feogai hear one of

t he af oreneny.] ngﬁ j a vector conprising a nucleic acid coding
for one of t léeo(?%?g'r’(g?r%n |oneeli1d1gﬁ}%f:rbodi es, a cell conprising the vector

conpri si a ' ' ' of: f Qr. 4 it i bodi es,

and a ceﬁg co%ﬁpg%%gtg%%t%ggﬁtgga%gﬁ%%gogéfg@%ﬁ%n isgggi(g:llh g@gggﬁ]g’pfor one of
t he af or eneproved mdresaisitivegyarfierafysten argl/or rondvasiva didgnosisufitedivendiséiias Wit h

sui tabl e addih)'ve .25 Tlgaﬁ resent invention furthernore relates to a

phar maceut i CBF/OE SRELPIFIA cHeBiuced by this process for the treatnent

and/ or prevention. of, liver disorders and/or epithelial capcers,. for

exanpl e, HCC, \ﬁﬁ%ﬁrﬁ{’]é’(?ﬁi/eﬁf‘tr‘?satj?asf atleash eati"(f‘ﬁ&) Ak tge‘?ré’g 8t ebmerRtflss gr oup

consi st - are identified.

20 Within the meaning of the invention the term "detecting a polyﬁeptide" refers to a
method that preferably uncovers, visualizes, separates and/or allows recognition of the
polypeptide according to the invention from the background of the other components pre-
sent in the sample. Such methods are generally known to the person skilled in the art and
includes gel electrophoresis, chromatographic techniques, immunoblot analysis, immuno-

25  histochemistry, enzyme based immunoassay, mass spectroscopy, high pressure liquid
chromatography, surface plasmon resonance, and/or antibody and protein arrays as de-
scribed above (Ausubel, F.A. et al, eds., 1990, Current Protocols in Molecular Biology.
Greene Publishing and Wiley-Interscience, New York, USA, Chapter 10; Myszka and Rich
2000, Pharm. Sci. Technol. Today 3:310-317). Preferably proteins and polypeptides are

30 prepared from the sample by disruption of the cells with physical sheering or ultrasonic



ing of a polypeptide according to the invention, a functional variant
thereof, a nucleic acid encoding one of the aforenentioned pol ypepti des, a
variant of o of the aforenentioned 30 nucleic acids, a nucleic acid which
is a non-fungﬁ'o&ﬂ%“(m?ﬁﬁfant vari ant of one of the af orenentcORRG0INI6IsEI C
acids, a nucleic acid having a sequence conplenentary to one of the

af orenenti oned nucleic acids, a vector cgﬁprising one of the aforenentioned
nucleic acids, a cell conprising one of the aforenentioned nucleic acids, a
cel | conpri smeapst foeemm@’mmaMﬁa@@/@ﬂ%Hzﬂmmum@a@thnmmpi| si ng
one of the

one nuc e |5|n t forenen-
tioned vecto ea‘%a%dttbf Brocﬁ}n or zg acﬁlﬁgeaton e%e&ﬁ%wg:ﬁ??g %fnr €ct°ed agai nst

one of the af nti oned a,vector co sin | eic acid
coding for one “ﬁ?‘%?%c’ﬂﬁ%ﬁt%’@‘r?@ &t ARtT BOUIPEne @eg’g?’fﬂsst"&%ﬁﬁfi"@?ﬁa' t he
vector conpr p@ha@(s)ademedden Ste () Githaks drxgre%swn &mmwﬁa‘poﬂﬁﬁpﬁdmmrﬁmmd

anti bodi es, and a cell nprising the vector conprising a nu- cleic acid
codi ng f of ohlzraIaforerh%r%?fswcgmvlpoﬁ Ers &t POSBRAISEL mpsessqofl of the 1P ETouPE

toget her ?feb ﬁgﬂeﬁ@&kﬁ oaquadnwﬁ/eaﬁmomhdah@enwa bg,mang SPaRk h@iindnth) t her nor e
relates to t pharmaceutical conposition for the prevention
and/ or tr eat preesdursfsuth aﬂetmdixmcnsmlsgel ¢lm&@horeamh@mmmx@ewam tedhe| i al
cancer. 10 P h cQ té A t he

t r eat ment ofﬁlg‘gﬁ "Inl%é)li)fs}? or e se eiélg !c]ir? r om gr oﬁg‘lsg"gﬁ%‘?‘é?? Ju%
cirrhosis, atysedtakedimnunerssaly. slma&edxmehmml gel Iebpfaephbretwsall Mphde:srarcsﬁrla sease
heam)chromat 0Si hepat ocel | r. cargi | iver neo- pl.asns, and
focal nodll a@%mﬁfa@ggo 15?%1 %ﬂ? PYIRYR g}erﬁiﬁé’%ﬁﬁ? g fipensfon agh K25 on i s
em ployed f&se dcbsrdingeaineiols 9N mﬁb\ﬁnbtpbﬁbnsaa&p@rwﬂearmnm MoréVer a com-
adenocar ci noma of any organ 15 other than |iver, prefegg of an organ

sel ected froPACEPRROIFXBERIMENSH dataon ibe 2 feastinae polygeptids detect theiemey,
the col on, thHERHATHR! éﬁaypw@desik b Referdfi 1ibley 9§ &abd aHR Mo ﬁaﬁdai R

carried out 1n a conventional manner generally known to the person skilled

inthe art, e.fed% TaGHiRyi n%sa% ?Alyﬁegebé(g%ﬂ,ans ire)\differeRtidIR ERARLR H‘thQCt on

of the phar- naceuti cal oSl according to the 1 nvéntion. I's thus
possi bl 1% o schpleisalated ﬂoméhiphtlphmommdltq @arefﬁomd&rwonﬂmoﬁfpnen@ Saglptehe

surtable add i e e AAFLER n SNl BSnd Shoq BIAIRSeclINELALRRES

saline solut} d water ab| I Zers r ot él' na
A therapy bagdet) ahichhie(ars diffdrentially SxprMn@mdeoﬂleaéfeﬂeﬁeeslﬁbrmor felryfeept | de

Coarng. Tor ees pompogin Bl BOEYo R ce B0l Skl SRRl aBHRUGAE 65 2, no
aut ol ogous Qfeté&%ﬁ%Bszé}ﬁEHé? &fthpased tB"ﬂ%frEfefeﬂge EtthdySor ticdeTerénse sdnpl&is ghtes, for

exanple primary cultures of liver cells, liver populating stem or
20 than about 2 fold, preferably greater than about 5 fold, more preferred greater than about 10

C

fold upregulated.

The term "matching said polypeptide(s) identified in step (c) with said polypeptide(s)
differentially expressed in a pathologic reference sample or pathologic reference library "
within the meaning of the invention is understood to mean that said polypeptide(s) identi-

25  fied in step (c) is compared with said polypeptide(s) differentially expressed in a pathologic
reference sample or pathologic reference library. Then said polypeptide(s) identified in step
() that is (are) also differentially expressed in the pathologic reference sample or patho-
logic reference library is (are) matched, i.e. said identical pair(s) is (are) identified and allo-
cated. Since the differential expression of said polypeptide(s) in the pathologic reference

30 sample or pathologic reference library is (are) indicative of a disorder according to the in-
vention, such correspondence with the differential expression in the sample then indicates

that the patient suffers from that disorder.



progenitor cells, or blood cells. The cells can be applied to the tissue,

preferably to the blood or injected into the liver, with suitable carrier

mat eri al . c‘& 29&02?% is preferably based on the notion that upon

expressi on an %1%8hse of a pol ypepti de according to thecBBremasssi on t he

pol ypeptide stinulates an i mune response in the patient in need of the

treatnent. WD 2004/ 029297 PCT/ EP2003/ 010564 -75 Preferably the

t herapeutical approach is directed toward inhibiting the function and/or

expressi on of Bnefdr@éxﬂle@mplpéﬂiyfﬂetpd ﬁd@aa@bmtdbymgn-tlrwaslheonIrmemall)onvand/ or the

function and/o ic acid according to the
od?ﬁ&%ﬁﬁeggﬁbgg ?(E]U l@@g%%& uH&urg . g

i nvention. SUC ssion an 7or functl on preferably

reduces the expression .and/ or nct i.o f the tar

aci d/ pol ypept i ’g’eangﬁlﬁwf'?tfo@gﬂ?ﬁtﬁP&T‘Weeﬂ?oﬁﬁli? gen's Sism? ge&”ggg‘fr@ﬁ T aD%-or
func- tion ppefeitpihe rebehicdampldibe refapicesample afdéefined abovect i oni ng of the
targeted nucleic acid/polypeptide. Such reduction or abolished expression
and/ or fugcti omiangthef préfafred nbRiigent of telnfdthodsTidthizpeyiy BRRteftRce Bitalyds an
determ ned usi ng conventi onal assays for determning the expression_and/or
functi oni ng ewpreasmsai%@mqad@}qﬁﬂépepema&Flan?jéﬁéﬁtapwowﬁeﬁﬁe@ gXRressiop&F d8n i o
skilled in thaeRféne ﬂo@p@ﬁf&'a@é&rﬁhﬁwgﬁ%ﬁﬁiﬁngﬁﬁpléﬁhﬁrﬁéf@aﬂg thd}beflseNCt i on
conpri se net hods conmparin e biological activity of the targeted
nucl ei ¢ aci dlepmi @p@ﬁh(e ﬁeumeqrxsts@neﬂﬂlveaflsse% adiyat eellsbloed, isemimp plasma ascitic

phar Maceut | Bl i ABRANIL R <ol SHANG S M, AR TanBhRE M NG Lhe

expr essi on co Yi'se rrpar of expression of the

tar- get nucleic a S bef of t he
phar mac eS{)jl cal J"?S’Fn p%gf;ag&s%k%@ag%&g’ e°r‘3§é§1gf’§%r ef%%a%ﬁ?é%%ngo Fi*¥%ed by
t he use of ahhstm@ésejséabwzcdorbmg|tmgxean\&atimelmebe@megﬂrﬁma‘mmy to one of nucleic
acids according to the invention, i.e. an antisense nole- cule or a RNA
interference nmlaﬂﬁﬁié@rdfﬁtrahemlﬁﬂuﬂaﬁ ofithe afxthddif dinghdnts, thepathbRigicaaferthed r an-
scri bed nucl ei c. acids algcord to t e inventi O@a%@g t hereby inhibits the
function and¥8Pleis2eaipPiege ﬁfeg?e%aﬁ’é’ th%}P‘??B dp ®Vci d/ pol ypept| de.

Preferably such nugcleic a n ntar e nce. na

enpl oyed in thréaf’?)‘g?ﬁ%? eﬁe‘i/"éﬂlfog 8’8 gﬂ’ﬁ ‘rag’écfs}/fga‘ &‘Hloﬁl&f? °B°%11E:| d. On
the pol ypepthds ik £¥sh biBRok ﬁgﬁgxatmxdiﬂareaamtexﬁekﬁdn $8aidFolyp eﬂldef& §adly the
use of an antibody or an an fragment directed against ypeptide
accor di ng t ocordihgto the mvention m mlmwlmi}omrat teast opopatient, agrl’edmg tha patisat

adm ni stere id
encodi ng thg‘mglﬁ{ (ﬂé%‘ggls’ Sﬁﬁyﬂ% al ng% 41%)?%&3%% orf ‘fﬁh%éz‘ﬁwr%mg? g‘?@%@o%ﬁg

cont ai ned i nthainvettive rﬂ'dﬂmdcrelhhvaib cortrdl @xpressjontin e referencedsinplestr eeferdndedi-t he
patient in nee

pa’?h ?oglc re?erence rl‘l{)rary also relates to a differential expression library com-

20  prising polypeptides according to the invention which are differentially expressed in sam-
ples isolafed from at least one patient, excluding the patient under diagnosis, suffering from
the disorder according to the invention to be diagnosed in the inventive method relative to
control expression in a reference sample or reference library. The selection of an appropri-

ate pathologic reference library is generally known to the person skilled in the art.

25 Preferably the liver disorder is a disorder selected from the group consisting of cirrhosis,
alceholic liver disease, chronic hepatitis, Wilson’s Disease, heamochromatosis, hepatocel-
lular carcinoma, benign liver neoplasms, and focal nodular hyperplasia. In particular the
epithelial cancer is an adenocarcinoma of any organ other than liver, preferably of an organ
selected from the group consisting of the lung, the stomach, the kidney, the colon, the pros-

30 tate, the skin, and the breast.



When conpared to the state of the art of therapy of |iver disorders, and/or
other epithe- lial cancers the nethod of treating according to the invention
surprisingly R'b%&%% %g im 30 proved, sustained and/or nore effective
treatnment. The iMVEAtdn further relates to a nethod of t r BEIL/EFRgo301058k | ent
suffering fromof a liver disorder, wherein at |east one conponent sel ected
fromthe group consisting of a polypep \3,2004/029287 PCTI EP2003/010564 -76
tide according to the invention, a functlonal variant thereof, a nucleic

aci d encodi ng ift@meqbodimfdpﬂgn@beng accorditigdn thegiventien aows lvarhnddeation of 2 byerd

nucl eic acid f Lant of
one of the a? %‘r’@ﬁ%‘“ﬁ@ eglg‘%nu%& Canfo?n&x-gU%&gld%B%%gﬁL E)é&%e} b?f%ée%uence
conpl enent ar ysstmiatln eombrdahicexpfessiempattetrostahie pulyleptides acdotiding & tie tiverition

conprising one of. the aforenentioned nucle C a cell S|ng one of
t he af or emen® Het?‘ft%@dhenﬁg‘lpiﬁ é”%ﬁdggom 4n guma 36‘8%15 ?‘Wﬁ‘bp?tﬁ'@t % S

anti body ¢li r gedr@eboRahiitdr ebﬂteeliapéaw@ﬂelaﬁvede a raerfsmgaiapre oPrelhthe t@H'&éf&Ody a
vector conprising a nucleic acid coding for the antib ,..a cell conprising

the vector cergsdi E%‘r&'hﬁmfﬂlﬂdéia&m&@ﬁ@!“e@élP%‘@n‘iaé‘i“h@%éaI%PfPM’é‘G?add&mﬂaﬁnéel I
conprising t

fragment, op'? ‘?Y:?K& aFf@' Jrzrg‘Js odr}@gggﬁ]egérﬁ{ %\Abiéﬁgés%l?}t‘jgg?lg&hgxé?SP{:Q/%?Q%M/ or
auxil ari es, bmraﬂhnmbtyﬁpemfétﬁ(ﬂo the patient in need of a the treatnent in a
therapeutically effective amount. Preferably the method of treatnent is
directed to a Theterm déss:mtialbr coslebrdemtedprkssmnahengmﬁihq:)polypnpsidssta;cncgdmg to
cirrhosi oho ver eas chroni.c hepati.t n'.s di

o 00 ool SRS et SRR 2R e PR s NS el RB R cheBER S
focal nodul ato gayipstior &xibmt Subject| propﬂedi thaulhapattehe ofreibtets @inpafedatdi@iiie i S
directed to an epithel |aI cer (5 n en&zcarm none of any organ
other than | $8R&0r compgrab 881’@ 85"’%&?"6 ‘B‘é’ho Ql%'t%’ﬂ IPPMFSLPH@IVG& oup consi sting

of the lung, the stomach, the kidney, the colon, the prostate, the skin, and
the breast. Mefhods of a rTM]ll sterl n such. 4:?8 unds@g cell s .have been
descri bed in daaptheraspertot the mveplio EPrPF“"t’ Pé’g%’fﬂaf: cpl COmIPPRILPR CAIBLISH it "
refers to thgpignt Rhdbhéddniiouad s@ébte’ﬁ%iﬂﬂue%?oup%b&&ﬁgwuﬂﬂly%?tidb@cd@ﬂi-' ent
that results 'n an "effective treatnent” as defined above term nation

of the ther ajpgie thearveptiar, p Sectignal awahﬂlemf g Rucleis Asid gRending qng of tigafose y
known to thg eﬁ’cﬁfn@@ﬂol 1hé§da Vik 'étof m@dePerHé?thfPé?iSn@feré&gcgE i Rl | ow

ef fective treatnent 1 ver sor an epithelia cancers as

descri bed abaidwhich 1mmnnl=fenct@9p\enutamtfvatxm of mweuftthemﬁorpmemtmnpd ovdleledcids, aet hod

ST s 3& :jglrjl g;:j? e?(g%&%%eal enccg cﬂcis:n? rlg-{ngr%.ry %! §ne oltl (rg(l)rn entiond %ucllclelg z%lds
a vector comprising one of the aforementioned nuclelc amds a cell comprising one of the

20 aforementioned nucleic acids, a cell comprising the aforementioned vector, an antibody or
a fragment of the antibody directed against one of the aforementioned polypeptides, a vec-
tor comprising a nucleic acid coding for the aforementioned antibody, a cell comprising the
vector comprising a nucleic acid coding for the aforementioned antibody, and a cell com-
prising the vector comprising a nucleic acid coding for the aforementioned antibody frag-

25  ment, combined or together with suitable additives or auxiliaries. In a preferred embodi-
ment the pharmaceutical composition contains at least one cell according to the invention,

combined or mixed together with suitable additives or auxiliaries.

When compared to the state of the art of therapy of liver disorders, and/or other epithe-
lial cancers the pharmaceutical composition according to the invention surprisingly provide

30  an improved, sustained and/or more effective treatment.



according to the invention, or a functional variant thereof, wherein at

| east one conponent selected fromthe group consisting of a pol ypeptide
according to %ﬁ%&\é@ﬁéi on, a functional 30 variant thereof, a nucleic acid
encodi ng one 0O e aforenmenti oned pol ypepti des, a vari ant PCOEPIN®010564t he
af orenenti oned nucleic acids, a vector conprising one of the aforenentioned
WO 2004/ 029287 PCT/ EP2003/ 010564 -77 nuehei c .acids, a cell conprising one
of the aforenentioned nucleic acids, and a cell com prising the

af or ement i onedAphaamseeutical coawpFitien witheisenss afitlee ipwamtien endompassesimedicarperits
treatnment i Bed 81 ' ' t ' r Lo the
patient. V\heﬁh%grrpar ed tggrtp ﬁéé/tegt}[ﬁ%%ﬂ/g? &%ﬁggrnt%%?&tr%er apyoro‘:?ﬁ??i\%ggmw'

di sorders, anf¥ phamoadeaticabpimprsitiob indusles, feninstarse,tdwtabitizetl octoobimnhi antibadyi ng an

I mmune respopse accor di the invention sut- .prisingl r.ovi an
oroved - ool B Ry P B EF isShe Aiioad Brre e B R BRI S Beect of
the invensi oRmi, prefératily @ vilkhegbtia sp@éh @lreabmbin@ventibody teerauti©for idkA0e, is

devel oping a_liver disorder and/ or an epithelial cancer, wherein at |east
one conponendeliversg by idertiop gHe fl’r?éhﬁﬁsﬁab“’%fd%?%?ﬁ iRty the venopyPRstepal vscuarcor di ng

to the i nvenys@ﬁxs oRirktd' e theptRIportS sya&h afe ihiBEIORE Ean B rBbGkeRl re@ﬁiaﬁmw@i ng
one of the af‘orenentioned pol ypeptides, a variant of one of the

af or ement i ontedichiged thergpeaudic ¢fficaey. dherapsutichaccerding\hia gnvantsamenaso beoeml enen-
tary to one gf I e I eI C ' ' A L.ch is a
non-functi on@f)yé(ﬂugtc%%l 1“5%@?%@%%g@1§4" ?’ﬁgéag'?grr e%e%h\&fel!r %lr?g%%%tlﬁ%rp\é@%a% Cids, a
vect or cooprtodmppverfficady.t he af orenenti oned nucl eic acids, a cell

conprising one of the aforenentioned nucleic acids, 15 and a cell conprising
t he af or ement i Theadesestdheention alsa eklates ts b erazesstpeodubiag ppharerdceutivaln@atposifion such
preventive tregtnent in t herapeutical ly effectiye, anount. en cqnpared to
Phe st at o of oF M ERnEmes Py ot o PRV ST aiEe L AT PBIoTo 1R ERrgPy ne
lial cancer sgtbeinfwlifPsl 18kt dieRy@Pbhonbsehitted fdn e ubfasmiﬁm?mfbgmypepﬁde
surprisingly provide an inproved, sustained and/or nore effective
preventive nasaerding to thy imyeatien, afpnctiopa vagant theresf, apuelgisiacidrgceding one afthehod of
stinul atihg My tl s alviridht LEGHEH ' MY cTefal=Ve ct ed
fromt hellgg;roag{))lr consi gﬁi?ﬁ%ﬂ%ﬁcﬁ’?ﬁ%&g‘l s, al co’ﬁgﬁf‘?ﬁ’hf‘?@@?ﬂﬁi éggégs,s’g% ronic
hepatitis, Wi¢isecidswhidhdsasen-finehemtnnantansitof ohepftheafordmentionadaucieitonm,

beni gn |iver_ negopl asns, .and.focal n | ar._hvperpl asi g.,. | artij.cul.ar,

b of ot abl y HEETRY R acif hetinf Sap e orhp Uy B A% g B 3R | e
response is dlic eddgd ve@ordonpising@ht of the sfotshitntionedfiuclbiciasida m ailenmpesiag noma
of any organ other than |jver, preferably of an organ selected fromthe
group consi s‘_t“ieﬁéﬂl?faqu%e’lq?ﬁﬁq nydlic aqgdsnd el compaisigg OremRRHQNSE SRSt He pr os-
tate, thg skinfbodi alti@niRh€stIhe antibody directed against one of the aforementioned polypep-

tides, a vector comprising a nucleic acid coding for one of the aforementioned antibodies, a
cell comprising the vector comprising a nucleic acid coding for one of the aforementioned
antibodies, and a cell comprising the vector comprising a nucleic acid coding for one of the

aforementioned antibody fragments, is combined or mixed together with suitable additives.

25 The present invention furthermore relates to a pharmaceutical composition produced by
this process for the treatment and/or prevention of liver disorders and/or epithelial cancers,
for example, HCC, which contains at least one component selected from the group consist-
ing of a polypeptide according to the invention, a functional variant thereof, a nucleic acid
encoding one of the aforementioned polypeptides, a variant of one of the aforementioned

36 nucleic acids, a nucleic acid which is a non-functional mutant variant of one of the

. aforementioned nucleic acids, a nucleic acid having a sequence complementary to one of
the aforementioned nucleic acids, a vector comprising one of the aforementioned nucleic

acids, a cell comprising one of the aforementioned nucleic acids, a cell comprising the



In a further aspect the invention relates to a nethod of identifying at

| east one pharmaco- logically active conpound conprising the follow ng
steps: WO 200@/ &%%%87 PCTI EP2003/ 010564 -78 (a) providing at |east one
pol ypepti de a & {0 the SEQID 1 to 9 and/ or SEQ | D PEWEPMH3/E0564
functional variant thereof, (b) contacting said pol ypepti.de(s), with
suspected to be pharmacol ogically active,gom pound(s), 5 (c) assaying the
i nteraction of said pol ypeptide(s) of step (a) with said conpund(s) sus-
pect ed to beaptihcampsisinggine af thy atarementiongddipcleigendids faweiig:omnsing dxep@mdex( s)

;SE ts gsngdv\ﬁt ? .he SegPJéé} P@%xgtgi%lgg é? LS % %J?éng VgtBX\'%Hatb%Bd%r izected 3 lra.éstsogle 8?81% a ore-

pol ypept i de( sentiched aol@i)emirdes;hdedoﬂ domprisiag mnso&éleaéledodmgatbrtoheogmeuf@rdaf sal d
10 pol ypepti de ar.e atﬁached to a colum, said Eol ypeptide(s)

(are) attach8% ’P%Peﬁﬁm dies. 4 cell comgrising the Xecior feperising anlelgie agidcpding &y | n an

el ect ropher esﬁesofqm% afofeicttidel WREEIdies Qnl & call corpfsidnt GecforBRBFAAEa n@nd sai d
pol ypeptlde(;‘)y (are) expressed by a cell. It is preferred to assay the

i nteraction Pyicacidepding ferame of the aquwlﬁ@d@%b?ﬁ)’(ffage‘tﬁﬁsnﬁ appipRHiate tgestkescence
based cel | ul Hin 2R8I i8S B aukhiathl] Pl bR RIONAE (diflEs G APRYIFRRYS- 15

pected to be armaco ogical active wth a reco usi on protel
i ncl udi ng saphhnpecbeyanmmms(tmﬁ fof the prepential andortetating df ll\mélsondbtsrﬁacex-on may

preferably als ed. .qurface plasnon resonance, HPLC and nass
spectroscopy. %FE?%? @Xléqal‘:%’lzfr or indirect interac- tlon I's selected

f th duct f .th -
tde(s) . Wnni bPERER Srﬁl ﬂ wmaeh P e ROk fonit PRI B2 Bl Ratient SRt on o
the functi onom@ér ehc@dd frdth the kP RbAsHENS df cmﬁdsispalwmmvertdi@aid;aebme Repaf said

pol ypepti de(s The term "pharmacol ogically active substance” jn the sense
of the preseﬂ%‘ ’Mlﬁ@ﬁﬁll%wa?esg g’ a}z‘fg a5 gargnpme heign yerneat e

conpounds anghghs, mealnwaafshﬁ@ﬂﬂaﬁabﬁtpaﬁﬁear {HephthnRecitfh I mpaStibd s BRmact
under suitabfe conditions with a pol ypéptide according to the SEQID I to 9

and/ or SEQ | poxed fonthe trggtmentoefan epéhehdmcer thet isan adaegdiaemaetepdireag to 25
SEQ I D 1Q,t /
St | s ot e hyePRREERbI, Ui o bARELQUEted Ho's3 W o B o bk e B

chem cal (orgemach, tlmekldney ghecaion, thel peestate, theskin, ambthpbreasts, but can al so
I ncl ude peptides, proteins or conplexes thereof. Exam ples of
phar macol ogi cdfleyapgchn #ieo beibstiedhor in @convertigaalintanied genedalty khdvat toaliepetkdhi ved
from librari f .conpounds that _have been anal yzed for their
phar macol ogi ﬂcglf ge the.art e %pga@s of oral appli ca%on or \?ia Yntravenous m]ectlon of the phar-
maceutical compos1t10ns according to the invention. It is thus possible to administer the
20 pharmaceutical composition comprising the suitable additives or auxiliaries, such as, for
example, physiological saline solution, demineralized water, stabilizers, proteinase inhibi-

tors.

A therapy based on the use of cells, which express at least one polypeptide according to

the invention, functional variants thereof or nucleic acids coding for the polypeptide, or
25. variants thereof can be achieved by using autologous or heterologous cells. Preferred cells

comprise liver cells, for example primary cultures of liver cells, liver populating stem or

progenitor cells, or blood cells. The cells can be applied to the tissee, preferably to the

blood or injected into the liver, with suitable carrier material. Such therapy is preferably

based on the notion that upon expression and/or release of a polypeptide according to the
30 invention the polypeptide stimulates an immune response in the patient in need of the

treatment.



30 count of their interaction, the pharmacol ogically active substances can

I nfl uence the ex- pression and/or function(s) of the polypeptide in vivo or

in vitro or a%bg&@ﬁﬁ&%?ly only bind WO 2004/ 029287 PCT/ EP2003/ 010564 -79 to
t he pol ypepti des deSCii bed above or enter into other interBCl/ErPpa/0Qbses

coval ent or non- coval ent manner with them A suitable test systemthat can
be used in accordance with the invention,ks based on identifying

interactions with the two hybrid system (Fields and Sternglanz, 1994, Trends
in 5 Geneti csPrefetablyx86thesipeutical appramailisBirected towd@gnibBHE@h; fup@jon25&06863). | n

this test system. | re tran red Wit .nr i tars..that, express
fusion prot e?’ﬁ%erg%lﬂrg?%%zer% of pgﬁpgét%eﬁgc%wn%t&etﬁ %@Y%E%B?‘F‘yéﬁ&g ?u&ca?nnﬂldfog t he
i nvent i on angkpresiibifeit teditrgie dlactaicacidfacardingiodhe inpentionoSudhdshibitios ufthe as Gals
or LexA. The transfor cells alsq contain a reporter gene whgse pronoter
Contarns bi HERPHGR BT AcToR L SR kBT R R PER 87 rons - of

t o trans§or &%u@lef&ﬂcfdl?@lyﬂﬁﬁﬁeeﬁ%ﬁﬁ&nﬂﬁ%@ inhibirCoT (BN RESRA afd/SrEaARnd
fusion protein consist- ing of a known or unknown pol ypepti de and an

activation dénenreferaplyrabelidhapthe exprespicgand/or finctinaingof the taygeted nyplegs VP 16, the
eXpressi on Oftcicflﬁﬁﬁg&r. S&h rgﬁ&[%ﬁﬁ ap aﬂ%‘ﬁsl%rdggl%ljg%i oggﬁ%ﬁﬁﬁgg%ﬂﬁ%gﬂﬁ%lé%%? d

fusion proteln acts wt e 1 nvestl ypept accor o the
i nventi on. Thickeid avil/pdyepiide @r e dssiminedewmngenventandl @ssaysifon detbyminigg thew

interacting partners, 1% far .exapple by .preparing, a ¢ library frome.g.,

liver ti ssue‘ljg‘P’beISS‘%‘f ajd/ar g‘b“?’f’%? QF?B@M%%PE?/“&?%%&C %’8@@9&(’%%&? B%%g the
second f !rL]US ibOsrkimﬂcﬁ}s thiefrt. I:llrpaﬁicﬁragﬁlﬁﬂxraeﬁyﬁfbbddéﬂffﬁﬂhg tHelfandtion cbﬂpﬁsbtrh@lgo/dpar t ner

is an inhibitor of a polypeptide accarding to the SEQ ID | to. 9 and/or SEQ
I D 47 (encod@awagesgﬁwe@i@@gef% a&@‘yw?f “Pdi’fg?tﬁgﬁ‘%??e‘?/%‘%“saﬁ%e&tﬂéP%fBTe.a“‘?hi s test
system can e aRfisHa Jrdfe sHarBRRhid! Soalpoliane PoefblaBly subihdihys feiHeter-

interaction between the polypep 20 tide according to the invention and an
i nt er act i ng Tpwnerthe expsiseipn sorppsgMaehods &rcemperingiiee leusl of expressipne thetia-

reporter geng.l | s | ddsis@ih R .ﬂﬁnﬁ _ypep-
tide accordi (f:;éd?lg&tg cﬁ%&?ﬁ%ﬁ%ﬁ%ﬁ%ﬁ?erag?ﬁ% °gt§$ét ner %0\97%%% &gllnd
Endoh, 1899,poditiends i n Bi ot echnol ogy, 17: 374-81). In this way, it is
possible to rapidly identify novel active conpounds that can be enpl oyed
for the therappchthespyisqpreforablycactomplishéd by the nsedif 8 andeicacizthasing/agequemdet hel i al
cancer. Assays for identifgtn ghannacolg_iggél active subst.ances .that
exert an | nPTRIEEHHY 10oRE SERIEE &gk reqranledh e floeatian. g IR T he

ski |l ed per s@ dra®eNA intérfepetBBlofeculel WiiEltdeduce€br aBblishedtht trabafon]d? &a@R56) .

Thus, cells that express a polypeptide according to the SEQID 2 or
functional ssmpedpusleiceids ageording t9dhe Fventio andidergby indibits yhe RRctopandlan| yvzi ng

gene expJS expression of the targeted nucleic acid/polypeptide. Preferably such nucleic acid having a

complementary sequence may be employed in the form of a vector or a cell comprising
such nucleic acid. On the poiypeptide level the therapy may in particular be carried out by
the use of an antibody or an antibody fragment directed against a polypeptide according to
the invention. The antibody or antibody fragment may be administered directly to the pa-
25 tient br preferably the nucleic acid encoding the antibody is contained in a vector which is
preferably contained in a cell. The cell or vector may then be administered to the patient in

need of such treatment.

When compared to the state of the art of therapy of liver disorders, and/or other epithe-
lial cancers the methad of treating according to the invention surprisingly provide an im-

30  proved, sustained and/or more effective treatment.

The invention further relates to a method of treating a patient suffering from of a liver

disorder, wherein at least one component selected from the group consisting of a polypep-



30 sionin vitro, with preference being given to liver cells. Cene
expression is analyzed, for exanple, at the level of the nRNA or of the
prot ei ns usi n‘% net hods generally known to the person skilled in the art. In
this connecti RZOWP@ Zlantlty of a pol ypeptide accordi ng tECtbEd¥d10564

2004/ 029287 PCT/ EP2003/010564 -80 SEQID I to 9 and/or SEQ ID 47 (encoded
by SEQID 10 to 19) or nRNA present after, adding one or nore putative

phar macol ogi cal | y active substances to the cell culture is neasured and
conpared w thdd;dwoﬁmgﬁeﬂmom@mﬂgl,qmm@vmmnathmuf, ambcleiclabidreacodfﬂg' thei s done,

for exanpl e, he ai.d o nt i e cal I dir cied. agal nst the
bol ypent | de’ BUVESHHGH. G VA §F oo Bk PR pBeE i idss R Fe G pRaRR A by
SEQ I D 10 t ondrPfunctWnaPmiitditCrarihit@fidhe ofakid dtremeitene® huclvibiails,aancler atiged t o
detect the polypeptide present in the lysate of the_ cells. The anount of

expressed poldyg feqeencs FopRlcHERiAY it Pr@cpfﬂgﬂ aferemertiongd AAlGiP RGids RYBRIPF t 0 t he
person skillggd, r{ir&d[&;%eﬂﬂhe‘d?dr tbREd X RIYcRs, II%Hn?ﬂslﬁé ofle YABL Sbfanteh Ot - 1N
this connecti o 'S pOSSI to carry out t € anal ys as a

hi gh- t hr oughperted ma¢lpigdcidn @ ceb compmm %zz wectoryay aptibedyglirenigdiagring thepohypemnces

accor di ng 1 ol etpiioe BT L Socle it AL BRI AR oBin B AARRAY. o)

(Sivaraj a et aédll conipfiSihg théSebtot BSnjitisfig.a runleichick! codingefort the aptitoldy, andibsélhnces to

be ana- |yzed can, be taken from.subst ar DE19916414,
DE1661037%) (HRTRERING T SPHPIRIRGA PRIt Rode Tet e hitou Beliripnios
frequenthy ValycoR®iRaesRReBUSwitH Sithble additi@Rbh@br ixi1hrik0W abfiidistérbd@the
illustrated belowwith the aid of the figures and ex- arrpl es, representing

preferred enpabgntipaead ofadhe Geatmensin ptherepaiticallestieriye AAWdUL t he |n- vention
being restricted hereto. Brief Description of Figures Figure 1:

expressi on | eviseferably themethod of rerimgntiindipcisd top liest disorder e%quzgtherzrmc
versus non- dj gﬁ%qj CIDROR fiver N81sbs sl The box
plot is a gr&aogﬁ C rcg%h?glssent atOF%nv o?g%g’%rex- p %tggl on S\bast@es %gg{%%gow th

t he medi an vdirmatosnsjhcmwllﬂyr cardimamnia bertigr liver neoplasmezand fb@knodn}@hym{ ent of
each box j ndi,cat K L Syl Rat i os

t hat do gnot l?sa?f? W{]ﬁul ?‘g@?gnfgaeeag?'ée}lgltsrﬁ cg‘? IO VP %thél CI rté es. For
each nucl ei c%d%g&xamdlmgo@&lx bibet then livey,prdferably oehﬂu%hrlsdelea«af@aﬁmn i s |
apparent in pressmn val ues ar onsi s- tently elevated in a simlar
rati o exceptSP¥trcangsting qidadung, thesto r'g Pﬂ@e)’dflﬁ‘:@ nﬁ‘&?“?sﬁ‘eg?ﬁ}‘@s%‘}don

bet ween patigphreadd control sanples are nost significant. Figure 2:
Expression specificity of OBcl5 in HCC when conpared to normal tissue(s)

and ot her typegeRbdsiFasinistering such compounds or cells have been described in detail above,

20 The term "therapeutically effective amount” refers to the administration of an amount of
the compound to the patient that results in an "effective treatment” as defined above. De-
termination of the therapeutically effective amount of the compound(s) is generally known

to the person skilled in the art.

Such methods of treating allow effective treatment of a liver disorder and/or epithelial

25  cancers as described above.

In another aspect of the invention it is provided a method of stimulating an immune re-
sponse a patient suffering from a liver disorder and/or an epithelial cancer to a polypeptide
according to the invention, or a functional variant thereof, wherein at least one component
selected from the group consisting of a polypeptide according to the invention, a functional

30  variant thereof, a nucleic acid encoding one of the aforementioned polypeptides, a variant

of one of the aforementioned nucleic acids, a vector comprising one of the aforementioned



WO 2004/ 029287 PCTI EP2003/ 010564 -81 Figure 2: Expression specificity of
OBcl 5 in HCC when conpared to normal tissue(s) and other types of cancer
The quantity g‘f()@ﬁg(ljzgg peci fic PCR product is nonitored by incorporation and
hydroly- sis of znan fluorescently | abel ed gene specpétRroHPGsedSi N
the primers OBcl 5-p8, 5 SEQ ID 66; OBcl5-p9, SEQ ID 67; and OBcl 5-pl10, SEQ
ID 68. The quantitative assess- rrent of _expression of the OBcl5 (SEQ I D 11)
by quantitative RT-PCR (Q PCR) HCC=A, FNH=B i s conpared to expre55| on
pattern in n8wdefagidsagell e@mfm&q%eﬁhagforqsnm@ﬁwmﬁ%ran B=cell @1y~ nor nal ;
F= Col on nor gpl; gfﬂia%?éﬁérﬁloﬂ&f \‘Paor 1s]a‘dnjx\ﬂ-ﬁ§&11eﬁ t@ﬁ(e?ﬁil nt 1rﬁ1ee§|6f Buch HelMlent L=
Heart nornmal; \ﬁ Ki dney normal ) and ot her cancer eE Lung can t8 cer; G=
Col on cancer;n zmzmﬁb@st¢f§ecum1f9§tll)nulawﬁ.h¢1m1ﬂrtene6pon$eTeﬁtep@hcm paranetric test
ap- plied for non-nornally distributed data) is performed as W coxon- Test
with option pam@iwmpar%ﬂos@ statppf)thf: a of therapy, ofli et disprdersaanidéorogher etidbe] ar ger
of the t wo cant
differ ences - egsl_t@%ne&m tgmg g%ﬁ\g@w& reygon@%ﬁla%‘g%? h%?ﬁgésnggrg;ndﬁl es as
illustrated pni\slﬂ'@jabmvme a@HmvkEbammwBIaud/armmrefﬁwmmnﬁﬁuﬁﬁM:Focal Nodul ar
Hyper pl asi a.; NNL= non-neopl astic (normal) Liver; Lung N= Lung normal; Col
N= Col on nor naln;andther asplect tEhE iventionnbis prdvisied mdthsicdf@reventieg g paBlentrfrode ~ Ski n

nornmal ; Hrt.  N=, Heart,. nor. n nd ot her cancers
(oung oo Lufeyeloamaativeglipsrats sy i Ernial el PhaBin s KBSt 26 BEhaGRR °1
2004/ 029287 mamoﬁfe%&@@én51st&§ o'fabcbl?pe@txdat&bfdhﬂgub it inGdntioh,Gl findtinalar i ous
ti ssue sanpl es, Dat a | ue , HCC vs FN 0005468 HCC ys NNL 54

0. 001504 10 HCyaripat thep NnB ¢ip a¢jg £re9ding|qeeo ee FaneEtioredpalypspides aceriont ol . N
54 0.001504 of*’c‘ﬁ@o‘?ﬁle%rem&&ﬁe@ﬂ&m ﬁ%léféac_l—&ﬁavu& a %qunQ@@@xK émerd-CC Vs

Tst. C 54 0.001504 HCCvs . N 72 0.0002734 HCC vs Skin N 54 0.001504
tary to one of the aforementloned nucleic acids, a nucleic acid whlch is a non-functional

mutant variant of one of the aforementioned nucleic acids, a vector comprising one of the
aforementioned nucleic acids, a cell comprising one of the aforementioned nucleic acids,
15  and a cell comprising the aforementioned vector, is administered to the patient in need of

such preventive treatment in a therapeutically effective amount.

When compared to the state of the art of therapy of liver disorders, and/or other epithe-
lial cancers the method of preventing according to the invention surprisingly provide an

improved, sustained and/or more effective preventive measure.

20 Preferably the method of preventing and/or method of stimulating an immune response
is directed to a liver disorder selected from the group consisting of cirrhosis, alcoholic liver
disease, chronic hepatitis, Wilson’s Disease, heamochromatosis, hepatocellular carcinoma,
benign liver neoplasms, and focal nodular hyperplasia. In particular, preferably the method
of preventing and/or method of stimulating an immune response is directed to an epithelial

25  cancer which is an adenocarcinoma of any organ other than liver, preferably of an organ
selected from the group consisting of the lung, the stomach, the kidney, the colon, the pros-
tate, the skin, and the breast.

In a further aspect the invention relates to a method of identifying at least one pharmaco-

logically active compound comprising the following steps:



HCC vs Hrt. N 54 0.001504 HCC vs Kdny. N 54 0.001504 Figure 3: RT-PCR data
denonstrati ng expressi on of the nucleic acids (SEQID 10 to 19) in
i ndependent H 837 and controls 5 Anplification of the " housekeeping'

gene gl yceral y e p osphat e dehydrogenase (GAPDH) was i m¢iriaehsjofbses
parall el reactions with each cDNA tenplate to control for cDNA quality. 5
to 10% of the RT-PCR reaction products supjected to 30-40 PCR cycles were

| oaded onto the agarose agarose, ethidiumbrom de stained DNA gel pictured
here. Puriff{ad mszmﬁma@t @ﬂm@bﬁeavoqdmltowsmmmm9aed/@r PBRIIDI ve

control (C for e@f: %Eﬁrﬁi%&nﬁﬁ f’;\CCOI’dI ng to the invention. Two

i ndependent HCC sanp were I nc uded in this analysis together with

one non-di segged | ek ‘W“’% t

accordi ng to@he ({'onven? d{(gcu gésat%l?égar&g%géganylaa%%

Figure 4 AB: Verlpiquod(is),on of di fferentlal gene expression by RNA bl ots

| ndependent eval uati on of RNA sanples froma pool of 3 non-diseased |ivers

(L) and 15 {om a’&sdyl(ﬁg the sseragiof idf saikpalfpepsdd($)of istep (BHaeittsarixpipand(Osusf OBcl
| (SEQ ID 10) and | D,11)..in this imge of an RNA bl ot

aut or adi ogram as Reﬁﬁ’ﬁ P‘geé’agﬂa“t"llfhg“%apﬁﬁ?t’é’ The results fromthe antisense
strand probe spe(&lf] c. for. each sgcwence ﬁ speci fic WO 2004/ 029287
PCT/ EP2003/ 08056 4dentifyng said cempoyad (9) §uspeg t@éﬁ@ grmgedesicdy aitva Michdipes as

negative control Sre&t@ﬁorbﬂdﬁe@? rﬁ'&ﬁ@ﬂmb%&lﬁ% cGPSLity ? ).ty of hybridization
wi th the anti sense probes lgure 5: OBcl'5 | ocalization in HCC vs. NNL

In situ hybri dpepbindsaddpdl adagtleﬁ&ea %é%ﬂet&e@tﬁ%ﬁ%& Blodh oP;@a'id?' homa

(HCC) 5 and non-neopl astic liver npl es. A radi oi sot opée-| abel ed

anti sensd0 pr mimpaég(s)hy (arg)ratgched o eﬁém |S@§IPPSVP9@ttdﬁ(SQBc,(BE9) gHoanasye

sections and, I
aut or adi ogr apk1 gq@rrw gde%ﬂﬁ@@%’gﬁma? 315 g%tgﬁ?pg%gegfs&% P%@b@llyg%bﬁlge Sra(t)m t he
enul si on i ndiactetlito g meprbrade;j mdhytdrpol}ipzjatdiebhlst(nre)iﬁmié'ssﬁwadéﬂie conplinentary

sense probe (s) cannot hybridise to OBcl5 RNA in situ despite chem cal
simlarity to Ittrs@refnrréd)totdswnheeinmanﬁmbyrmmeﬁleahsdeqmﬂsdoﬂnmtﬂkmgrecipxsfenme/es as

t he negative troI n A an wher backgr.qund si
detect oo,  CrERdNeioremeS HPD FHIH s R st YRR era P N EREoRbn G
clearly igdi ﬁe%ieﬁdo bé’lpﬁ'dﬁﬁactdlbgﬁctan Hctive wethiadedadabthaly fisio8 prétéig ndlidmdSaidoly-Si | ver
grain spots 1 n panel Each panel is shown with a magnifcation of 200 tinmes
(200X). 15 peptide(s) of step (a) 1s detected. The interaction may preferably also be assayed by surface
plasmon resonance, HPLC and mass spectroscopy. Preferably the direct or indirect interac-
tion is selected from the group consisting of induction of the expression of said polypep-
tide(s), inhibition of the expression of said polypeptide(s), activation of the function of said

20 polypeptide(s), inhibition of the function of said polypeptide(s).

The term "pharmacologically active substance" in the sense of the. present invention is
understood as meaning all those molecules, compounds and/or compositions and substance
mixtures which can interact under suitable conditions with a polypeptide according to the
SEQID 1 to 9 and/or SEQ ID 47, or functional variants thereof (encoded according to

25 SEQID 10 to 19), if appropriate together with suitable additives and/or auxiliaries. Possi-
ble pharmacologically active substances are simple chemical (organic or inorganic) mole-
cules or compounds, but can also include pe;itides, proteins or complexes thereof. Exam-
ples of pharmacologically active substances are organic molecules that are derived from
libraries of compounds that have been analyzed for their pharmacological activity. On ac-

30  count of their interaction, the pharmacologically active substances can influence the ex-

pression and/or function(s) of the polypeptide in vivo or in vitro or alternatively only bind



Figure 6: si RNA-nedi ated knock-down of OBcl S RNA expression Hep& cells were
transfected with si RNA oligonucl eotides specific to the OBcl5 RNA sequence
or with oli QOWzﬁ&t/dzf‘ﬁ wi th identical conposition but scranbled sequence
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the hepatoma cells, a process known as a7%nockdown of OBcl5 RNA | evel s.
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DAP3 5 and (3-actin protein to determne the |evel of expre55| on of these

proteins in Higeka nowa g unknopg nobpepiieiand ab agtivaiion dompin forsxample fiomsHald
per oxi dase (KRB n#lgﬁizﬁ'&g Wf@m%reés%d of t ox?e‘?‘éer%aﬁ%%g%lly ncf ' rrrrune

conpl exes with a chenilum nescent HRP substrate, thé 1nten es o
bands are anafa}nze@onrbﬁlsxpnommnntmactywah@xeeawnmt@rmlynesmmcnmﬁmge@ﬁmo the

i ntensity of 0 [ ed in
each | an)é ar e}‘ %gugnomﬁ%g&gén%é‘g%gg@ J;a'ﬁ b% “%&P‘JI"E‘(S‘I“.}‘%‘X‘\‘“&?J‘E‘Z& g‘ﬁragg aﬁn%' I ve
anal ysi s of B&F&aqnptaﬂagiprephamgah esDNA lihtrirgﬁente s slines tissGhas disamed Msasussu&cforcat e
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pr egul at ed (B TRost PERPBRHRg g od dridasasiocth 3 Meleaed Sobp S8R Beos7
PCT/ EP2003/ 0183&#bn padier mhﬂu&tor'ﬁf%%bﬁﬁeﬁfﬂ@%daﬁﬂng 0 thé SBQED A t80Gnd/or

densitonetric uantltatlon of - tein expressmn ['evel s in human

ti ssue extra IDNY (engoded by @ﬁ@—@ l@taé?)iqxfmporaﬂ Neranty thereof. This test system

can also be used for screening substances that inhibit an interaction between the polypep-

20 tide according to the invention and an interacting partner. Such substances decrease the
expression of the reporter gene in cells that are expressing fusion proteins of the polypep-
tide according to the invention and the interacting partner (Vidal and Endoh, 1999, Trends
in Biotechnology, 17: 374-81). In this way; it is possible to rapidly identify novel active
compounds that can be employed for the therapy of and/or prevention of liver disorders

25  and/or epithelial cancer.

Assays for identifying pharmacologically active substances that exert an influence on
the expression of proteins are well known to the skilled person (see, for example, Sivaraja
et al., 2001, US 6.183.956). Thus; cells that express a polypeptide according to the SEQ ID
2 or functional variants thereof can be cultured as a test system for analyzing gene expres-
30  sion in vitro, with preference béing given to liver cells. Gene expression is analyzed, for
example, at the level of the mRNA or of the proteins using methods generally known to the

person skilled in the art. In this connection, the quantity of a polypeptide according to the
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libraries 5 llsSThSARRESE efxf){'?ﬁ@eh hbEBegtat Bal neGjusktifed by thérBohstdeherhiyTor

sanples and fromthree pathol oegist-confirnmed non-di seased human |i'ver
sanpl es usi nkpowndo nlﬂpz@n sl@ﬁgigmthq arhysing, for example, an ELISA or a Western blot. In

this connection, it is possible to carry out the analysis as a high-throughput method and to
10 analyze a very large number of substances for their suitability as modulators of the expres-
sion of a polypeptide according to SEQ ID 1 to 9 and/or SEQ ID 47 (encoded by SEQ ID
10 to 19) (Sivaraja et al., 2001, US 6.183.956). In this connection, the substances to be ana-
lyzed can be taken from substance libraries (see, e.g. DE19816414, DE19619373) that can

contain many thousands of substances, which are frequently very heterogeneous.

15 The invention will now be further illustrated below with the aid of the figures and ex-
amples, representing preferred embodiments and features of the invention without the in-

vention being restricted hereto.
Brief Description of Figures

Figure 1: RNA expression levels in HCC

20 Summary boxplot of expression values in HCC versus non-diseased liver cDNA mi-
croarray experiments is provided. The box plot is a graphical representation of log2 ex-
pression value ratios with the median value indicated by a horizontal line in each box. The
extent of each box indicates the igr; whiskers indicate of 1.5 times the iqr. Ratios that do
not fall within this range are indicated with small circles. For each nucleic acid according

25  to the invention, elevated expression is aﬁparent- in HCC. Expression values are consis-
tently elevated in a similar ratio except for OBclS (SEQ ID 11) where the differences in

expression between patient and control samples are most significant.

Figure 2: Expression specificity of OBclS in HCC when compared to normal tissue(s)

and other types of cancer
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to the
of

Purified DNA from the HCC library pool is included as a positive control (C) for each nu-

10

this analysis together with one non-diseased liver sample (N) for representative nucleic

acids according to the invention. M = molecular mass marker (100 bp ladder).

Figure 4 A/B: Verification of differential gene expression by RNA blots

15

Independent evaluation of RNA samples from a pool of 3 non-diseased livers (L) and

from 2 HCC tissues (H) verifies the increased expression of OBcl1 (SEQ ID 10) and

cleic acid according to the invention. Two independent HCC samples (H) were included in

OBcl5 (SEQ ID 11} in this image of an RNA blot autoradiogram as indicated on the figure.

The results from the antisense strand probes specific for each sequence (A, top; specific



pol ypepti des according to the invention 10 RNA is isolated from human
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Figure 6: siRNA-mediated knock-down of OBcl5 RNA expression

HepG?2 cells were transfected with siRNA oligonucleotides specific to the OBcl5 RNA
sequénce or with oligonucleotides with identical composition but scrambled sequence as a
negative control (Table 10). These specific oligonucleotides interact with and destablize

26 OBcl5 RNA thereby reducing ﬂ1e level of this RNA in the hepatoma cells, a process
known as a knockdown of OBcl5 RNA levels. Negative control scrambled oligonucleo-
tides are used in parallel transfections to provide control reference RNA for the subsequent
experimental read-out. Q-PCR was employed to determine the levels of expression of
OBcl5 RNA and retinoblastoma protein 1 (RB1) mRNA in specific oligonucleotide-

25  transfected cells (experimental) compared with scrambled oligonucleotide-transfected
(control) cells from three independent experimentsl (A, B and C). Y axis represents log2
per cen't values of OBcl5 mRNA -remaining activity (white, left columns); whereas the
RB1mRNA log2 ratio values indicate the fold increase in the level of RB1 mRNA in
OBcl5 siRNA transfected versus control oligo transfected HepG2 cells (black, right col-

30 umns). A decrease in OBcl5 RNA mediated by the specific siRNA oligonucleotide is evi-



LOCS 15 5' - CTTCTCCTATGACTGATC 5' - CAGGATGCAGAACTCAC CTACTATG 3' 32 CCTG 3
(33) SEC1 5' - GCAGATTTCCCGIGCCT 5' - GTTGEGCAGCACCTCTG 4L2 16 CCTC-3' 34
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Figure 8: Expression of HCC deregulated genes correlates with proliferation of hepa-

toma cells

Proliferation-dependent expression of target gene sequences according to the invention

in hepatoma cells (Hep3B) following serum stimulation for 8 hours (black columns) and

for 12 hours (white columns) of quiescent cells. The log2-trai1sformed ratios of serum-

stimulated vs. quiescent expression values from a cDNA microarray experiment readout is

10

provided. The substantial increase in the level of expression of these sequences in prolifer-



several different sized cDNA clones corresponding to this sequence are
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nucleic acid sequences both up- and down-regulated in HCC but do not represent those that

20  are not differentially expressed. In addition a normalized but not subtracted HCC cDNA
library is generated to better represent rare mRNA transcripts in HCC tissues. These
cDNAs are separately cloned into the pCRII vector (Invitrogen) by ligation into this plas-
mid followed by electrophoretic transformation into E. coli XL-1-Blue electroporation-
competent cells (Stratagene). The cloning is carried out as described by the supplier of the

25  vector and competent cells. Cloned differentially expressed cDNAs are plated onto selec-
tive (ampicillin) media to isolate individual clones. 960 clones are isolated from each SSH
library and 576 clones isolated from the normalized HCC library and cultures established
in 96-well microtiter plates. Together these cDNA clones provide a unique representation

of mRNA expression specific for human HCC tissue.
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Final |y, 2a heﬁcsxhomjexsadmsenenoaf tbd cDNA Yuffer. dn addition to the SSH cDNA clone inserts,

numerous control DNAs are spotted onto the microarrays as controls for hybridization re-

actions. Further, approximately 2000 publicly available cDNA clones corresponding to
genes previously reported to be involved in cancer are purchased from the German Ge-
nome Research Center (RZPD), expanded, amplified and spotted onto these microarrays as
25  described above. For preparation of hybridization probes, 20 micrograms of RNA from
additional pathology-confirmed liver disorders and from the same quantity of pooled non-
di‘seased liver RNA is converted to cyS-ﬂuorescenbe-labeled and cy3-fluorescence-labeled
cDNA, respectively (cy5-CTP and cy3-CTP, Pharmacia) using reverse transcriptase ac-
cording to the standard methods (Hedge et al., 2000, Biotechniques 29: 548-560). Using
30 this protocol, these labeled cDNAs are competitively hybridized to the HCC microarrays.
Following prehybridization at 42°C for 45 minutes in 5X SCC (0.75 M sodium citrate, 75
mM sodium citrate, pH 7.0); 0.1% SDS (sodium dodecy] sulfate) and 1% BSA (bovine
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~ brook et al., Molecular Cloning, 2™ ed., 1989, Cold Spring Harbor Press, NY, USA, pp.

5.52-5.55). The presence or absence of the nucleic acids according to the invention is then

determined by amplification of these sequences from the cDNA with primer pairs specific
to each nucleic acid according to the invention in PCR experiments. The primers used for

25  this analysis are given in the following Table 9.
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provided in Figure 3.

Qua.ntxtatlve RT-PCR (Q-PCR) also verifies the over expression of sequences according
20 to the invention in liver cancer and other liver disorder relative to non-diseased liver. For
these studies the TagMan hydrolysis primer strategy and the SYBR Green intercalating dye
strategies were employed as described in detail in Example 5 and illustrated in figures 2
and 6.

An additional independent validation of differential expression of the nucleic acids ac-

25  cording to the invention is illustrated in Figure 4. In this case, 15 ug of RNA from two
HCC samples and from non-diseased liver is subjected to denaturing electrophoretic sepa-
ration on a 1% agarose gel comprising 2.2 M formaldehyde and 1X MOPS buffer (10 mM
4-morpholinepropanesulfonic acid, 1 mM EDTA, S mM sodium acetate, pH 7.0) run in 1X
MOPS buffer. The size-fractionated denatured RNA is transferred to nylon membrane (Ge-

30 neScreen, New England Nuclear) with the RNA (northeérn) blot technique and cross linked
to the membrane with UV light, all according to procedures well known to the skilled arti-
san (Sambrook et al., Molecular Cloning, o ed., 1989, Cold Spring Harbor Press, NY,
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are also cycled, 40 ti and trinljgat eactions. are-.perfarned. . The per-
cent age of kﬁ%a%}?'cfgvr\lﬁg age ﬁtt(hréorf %{Sg“g’?& %\%&%}e %g‘tcf ﬁicﬁm)g&gﬁesrgs & WRI'A) S
det erm ned bsraf28 bQtHe@Rsanst ofispeeifialsignkbl fonPEHR coredspordingpdensiprobe foABSH or
)3-actin 20%(':1?‘54 8B8§ fa arcﬁ;ti?)gx,_ RNAs of different molecular weights are apparent with the
OBcl1 antisense probe. This result most likely represents discrete mRNA species, perhaps

produced by alternative splicing. These species are expected based upon the finding that
several different sized cDNA clones corresponding to this sequence are reported in the
GenBank sequence database.

25 Furthermore, in situ hybridization reveals strong OBcl5 RNA expression in HCCs when
compared to NNL tissue samples. According to the protocol of Fickert et al. (Am J Pathol.
2002 Feb;160 (2): 491-9.), S*-1abeled probes are synthetized as described above for RNA
blot. The templates for in vitro transcription are amplified from a plasmid comprising
OBcl5 3° cDNA. Primers employed to generate the in vitro transcription templates MWG

30 Biotech, Munich, Germany) are OBcl5-p6 forward primer (5’-aatctgcaagccaggaagagt-3’,
SEQ ID 48) and M13for (5’-gtaaaacgacggccag-3’, SEQ ID 20) for the T7 antisense probe
spanning 365 bases of OBcl5 RNA including both exons (SEQ ID 11 from nucleotide 95



ence in either TagMan-based (GAPDH priners used = GAPDH pl, SEQ I D 56;

GAPDH P2, SEQ ID 57; GAPDH p3, SEQ ID 58) ((3-Actin prinmers used = bActin-p
I, SEQID 59; bActin-p2, SEQ ID 60; bActin-p3, SEQ ID 61) or SYBR G een
anal yses ((3v@ewis2981 ners used as reference for SYBR gr&dfFRAMANYSEs -
bActin-p4, SEQ ID 62; bActin-p5, SEQ ID 30 63) as described previously.
Changes in RNA | evel s are determ ned acc.ogzd.i ng to the neth- ods described by
Pfaffl (Nucleic AC| ds Research (2001) May 1 %3}“ e45c%. WD 2004/ 029287
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further such akbkr?érq: fas Atminptegy 42 far 3Reecoads, §87%u Fé@)ﬁ‘?"ﬂ@@ %"Fefoﬂé%%?e@?lé’d to
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nmor phol ogi cal go sequences used for DAP3 si
st udi es poov fidgddxtensidmdhe am@ynt of INA freP CR\PR® dedtRIdetsirhiged bY mmnmm but

pl oyed (sulimd o 0 TBIGHAY SEEAE chorth vl BlaserBiibh gy 13l
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the cul ture Seis Crmgvh et PV AuiofeRen Y Tob B 68 o L P OUKEHALBE of n
coul d not be(]?ﬁf;% Bﬁ@meﬂﬂdhy? 1628 eqrTPeiAhterdhain B oddihce)s RAAIAS1 fnéfideh 0ds

described in these exarrpl €s ack of such effects with simlar siRNA
ol i go tr dat mS8RE/37 (Boegbringar M4nnheint) gafigrireradval o unincpepgratednuctaotidesdRhasedregues

that these o ob! ' levels in
t he hepatorrak'?:e %@n%%/erkﬂg%l%lrsé%gi&%{ﬁmo lo%iﬁgégﬁ:é&ggﬂe'rhor eé%*rgﬁ et critical
for liver canmlsdcgekted/wahlzlunityof RNesdreedNsse foatl D arisutésiatt3ec. ’Ecumminihn a
functional l'y significant f AP3 in_ i 0| ells. These results
provi des fur #¥fE e PIAbS S 0 ﬁggogm éSI? Y Rert rﬁ’éﬁﬁbéq g%'%cﬁ“ﬁ‘é’teén‘&)’@ﬁ‘ Yool ypep-
tides accor duﬂag/siscbuﬁ‘aemommnﬁmoog%oo BV NEATD,| 000skh mnwpandqwa&ﬂ&ted and/ or

treat disorders ac- 25 cordin 0 th 0|nvent|on anpl e 6: A nethod of
di agnosi g ulil Nbsopr@@ gcﬁtggq, ’EE’{DP A» glacial acetic ac1d The transcript probes are

precipitated with LiCl/isopropanol and resuspended in 50% formamide comprising 25 mM

DTT. Paraffin-embedded histologicaly-verified samples of HCC’s and non-neoplastic
normal liver sections are cut at 2.5 micrometers a Microm HM 355S microtome (Microm,
Walldorf, Germany) and mounted 2 sections per slide onto Superfrost slides (Menzel-

25  Gliser, Braunschweig, Germany). All sections are dried overnight Dry sections are heated
to 60°C for 1hour and deparaffinized in Xylene for 30 minutes. Rehydration is performed
in graded ethanols of 100%, 90%, 70% and 50% followed by washing of 4 times for 3
minutes in Tris-buffered saline (TBS buffer) and sections are then fixed in phosphate-
buffered saline (PBS buffer) comprising 4% paraformaldehyde. After several PBS washes,

30  sections are denatured in 0.2M HCI for 10 minutes and washed again 4 times for 3 minutes
each in TBS. The protein digest is performed in 20 pg/ml of RNase-free proteinase K (F.
Hoffman La Roche Ltd. Basel, Switzerland) in TBS comprising 2mM of CaCl; at 37°C for

20 minutes. The reaction is stopped by incubation of slides for'5 minutes in TBS at 4°C.



A di agnostic nethod for disorders according to the invention preferably
based on the polynerase chain reaction (PCR) can be established. A standard
PCR detection of nucleic acid sequences of the invention can be sufficient
to identifywden4ewasmpl e, circulating HCC 30 tunor cel | s PCA/EPROSBISHA stream
of the patient. Detection of expression of nucleic acid se WO 2004/ 029287
PCT/ EP2003/ 010564 -99 quences of the in¥ntion i n tum)r bi opsy materi al
however, suc i ne_ne dIe o] r ef rred

" cat | on 1 SYRpmb RIS RESHEY Sadkh ) uRRRJor o MR B P ool TR e

i nvention, Cﬁahﬁre(a‘ﬁE@duBht&ix)OﬁMTmmmfﬁi 8 @bmprisihg d@tnemﬁ}gdnaélfomnemlmon-
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fromthe t.S Si 4] e qr exanpl e
Bl 5- p2 20§ SO REAR AR R orE R ah e 0% RRRIGRY Kol ot o
107-128 on HEQ HoDrSlﬂe)Sp@ﬁdeIQBDibEeaI&Br debti AG%MTEGCCG:BM SEQ I D
44; from nucl eotide 313-2 Sensitivity, specificity and

1)
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SEQ I D 46; fleim) at38P@ uri3@enipees foRlowedby @Ehgmvasmn); withdfbrmaneids peghifg tuffeor t he
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20  0.1xSSC and 0.07 B-mercaptoethanol. Thereafter sections are dehydrated in graded etha-
nols of 50%, 70%, 90%, 100% and air-dried. Finally, the slides are coated in Ilford K2
photo emulsion (Iiford Ltd. Mobberly, Cheshi;e,_UK). After 10, 14 and 17 days of expo-
sure, development is carried out using Kodak D19 developer (Eastman Kodak, Rochester
NY). The sections are counterstained with hematoxilin and mounted in ageous mounting

25 media (Aquatex- EM Science, Gibbstown, NJ). Dark spots are developed, silver grains
from the emulsion indicating specific hybridization to OBcl5 RNA (Figure 5). The com-
plimentary sense probe(s) cannot hybridize to OBcl5S RNA in situ despite chemical similar-
ity to the antisense probe. The sense probe therefore serves as the negative control (Figure
5, in panels A and C) where oﬁly background signal is detected. OBcl5 RNA is marginally

30 aetécted in NNL (shown in Figure 5, in panel B) and clearly indicated in HCC in situ as
evidenced by the large number of silver grain spots (Figure 5, in panel D.



for exanple: 30 OBcl5-8, SEQ ID 66 (5" - ATCTGCAAGCCAGGAAGAGTC-3'); OBcl 5-p9,
SEQ ID 67 (5 - CITGCTTGA TGCTTTGGICTGT -3'); and OBcl 5-p10; SEQ ID 68; (5'-
CCAGACCATGCAGGAACTCTGATCGTGGAC- 3" ) . WD 2004/ 029287 PCTTEP2003/010564 - 100
cDNA nmay beww mpao®gs7f rom t he patient RNA sanpl e fol | owi RGTEPWEEINHA of t he
RNA with RNAse-free DNAse-1 (Roche) to elimnate potential contam nation by
genom c DNA. This contam nation possibilg4ty is further controlled by
including priners for PCR anplification fromsequences of different exons
of the OBcl5 gB¥HEesDRm. the AIOterXREessign apalysss méwg*r%éorfewmla Ddi3ameteinDNA
tenpl ate (an . | | :
correspondi n%eiﬁ%ﬁ:@%@f E@%ﬂﬁgﬁ‘ﬁ‘g&%&gﬁ? tﬁ}ﬁgﬁeiﬁﬁjeﬁ%l@iaééggg ﬁ% hﬁ%t(% ucts,
cDNA synt hesoeerexpresgedgn HEC. Jioi detedt DAPY broteiBexpSessipe o VariouOBsués-spind4rdt  about 1

M with the_aid reverse transcriptase.[such .Mal oney nurine | eukem a
virus rever sgeft?rﬁﬁloé ke YSI%IE 5’{? 5’@ I’il%‘gg op\%)?eé‘%% aca%gﬂ%%lffoé%ﬁf’fe&rﬂss"feﬁ an
app(rjopLi ate Qttfrfd?ib li‘qumfhiasgelﬁﬂ smigms.-glcaso ;ﬁrrx]'sa:tiaﬂé dVé]GEtRinF]dlm(DMdéﬁhal and 10
mMdithiotrejtol, pH '8 5. Also required . in t CcDNA nthesis reaction is
dATP, dCTp, Hstend, %??ﬁméﬁﬁﬂeﬁ(ﬂi“a%{ﬁﬁ"&e‘ﬁﬁﬂe mmw?%mom,t jca CiQPéH)’ as

pl acent al RNQR&einhe fabktity abd6iR6Rendity dFaRUlssies hfded @%ﬂlﬁx{y BI6hfidi by IE&RIA

synthesis would be preferably carried out at 42C for 30 to 60 m nutes
fol | owed by $teiningefsestionstakenthefors,dn hetwaencandiaferragh cuttieg praeesRlAssuesset-at e. The

resulting c gg@h | X f t OBclb5
in the bl oo%@%‘eﬁp |ogg§g§§§rpﬁtlg§.b%$ﬁge6ggg\??ﬁgna lpﬁrggg%gggnsﬁﬁégﬁi red for
PCR det eat i o6 1% SILBdPbdevaytiolge, 8 eNB4DYsupplemented pith 2ipgpérdl lewpptinli2ngg/ml | OX .
X 1100) 2. WP RE Zohe AT Mt el St Eral VS B RaM Pl on ot
S g enes e it e T
such as OBcl 5-p2, ) -p3, cl.5-p4, an - 1= \ na
concent rat i oftfter eybatien fop 0 B if e lﬁéiﬁsé?ﬁﬁ?ﬁafﬁdg’é(t‘%ﬁ“gﬂﬁ%ﬁaw}ﬂi $5m a
plasmi d cl ong MhichbcbitBffgBal 3 SRBRITEE]S Mmafel atPE Md 1Y RbahaRhY alcsi0 be

i ncluded (1-10 ng/reaction). The PCR can e.g.@ be carried out over 22-40

cycl es ofis 9slectedPraigingeresniations are detsrmized by s Airadfordzssay dBiogwl) yaingheidne As
achi oved i n PHIELREE &l Fahaga bl AR B (b H I CRFRD il O
OBcl 5 pri meroms®12% SDStRAIGRigehind ttahserselcplastrophoretivpily foi ageblyvinythidedealiborige nal
those. ut 11 BT ey o ABETHEN vsphl e T hes Quf pormls
OBc15- p4  anTheGRehtraibis bluckel foe 1 Golrladyeth te@pératatd ihbldckibgrelatiot[3emuURNCe in a
react! onzg ha’lt‘BSI-%_(ZS mM Tris-HCI pH 7.4, 137 mM NaCl, 3 mM KCl, comprising 0.1% Tween-20)]
" and incubated with the primary antibody solution (prepared in TBS-T/1% milk) at 4°C
-overnight with agitation. Antibodies specific for the following antigens are used: DAP3
( 1:1000; BD Transduction Laboratories), and $-actin (1: 5000, Sigma). After removal of
the primary antibody solution and several washes in TBS-T, the membrane is incubated
25  with a HRP (horse-radish peroxidase)-conjugated secondary ahtibody (rabbit anti-mouse,
1: 1000; Dako) for one hour at room temperature. Following several washes in TBS-T,
detection is performed through chemiluminiscence (ECL, Amersham) and exposing to x-
ray film (Figure 7). The intensities of the bands are analysed densitometrically using
Chemilmager 5500 software (Alpha Innotech) and each signal is normalised to the inten-

30  sity of the corresponding B-actin signal (Table 8).

These data provide independent verification of deregulated expression of the nucleic ac-

ids and polypeptides according to the invention in HCC. Expression of the nucleic acids



cluded 1-10 | of the first PCR as the tenplate DNA. Alternatively, the
reaction may pref 30 erably be carried with the first prinmer set (OBcl5-p2
and OBcl 5-p3) for 10-15 cycles after which and 1-10 | of this reaction then
i ncl uded aswicewpd/edes7i n a new PCR reaction with primer s POCBEPHOHMOF

Bcl 5-p5 (and including all the necessary PCR conponents). De- tection of
OBc1S specific PCR product(s) should pregerably utilize agarose gel

el ectropho WO 2004/ 029287 PCT/ EP2003/ 010564 - 101 resis as is known in the
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expression essentially matches the disorder specific (nean) expression

rati os such E&anphos Sehhdndéd dcadrdihgitdthEiiidhitionlard iefRasedGh prolidratigNi¥er dncer
indicative of the patient suffering fromthe disorder. 10 Variations on this
approach carfhepatomajgelblingseci at ed. The cDNA synthesis and PCR am
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reaction vessel wutilizin I nmeyr.a th reverse,
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above and wi uorescent -stranded I ntercal ati ng nol'ecul es such
as SYBR gr eeanateb‘ﬁélefaddidpesﬁ&t/ol’fﬁ%@dhe mgb&@ampbs asrtakandefaeiamibigengs t he

Sensitive adupiniseen PECELELTRR, Bonf Pl R uelpralich ¥ RYA BE NGRS,
accor di ng t gninittoni df‘ﬂﬁﬂidsimm oTthea:eBmmecbebeyq:»aby FAGSE(ﬂhMe@dN@%ﬁW%Hf or

nucl eic acids jn- cyeas bl ood or ti sue rders accqQrdi.n to t he
i nventi o buertRekalysiss FFtOf Pglwo%etenwae lfWCI‘fo‘ﬂ gté%slwrw ivgipdideng

tissues suc ftpr)faf%tmﬂya{etden@aﬂe\hsrueas@w@ﬁsmaﬁ&pwasﬁéaewde%m pHobphRemugsSsi on of
the nucleic acid is acquired. Further, 'as with this exanple, accurate
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provi des an usedifor FA@S analysis fallpevidgd tirsescwashing irnBB®,stsuspended meirnd .

20  propidium iodide (P) staining buffer (DNA-Prep Stain, Part No. 6604452; Beckman Coul-
ter) and incubated for 15 minutes at 37°C. Finally, 70 ul of 1M NaCl is added and the
samples are kept on ice protected from light prior to analysis on an EPICS XL-MCL flow
cytometer (Beckman Coulter). Cells prepared from an asynchronous cell population are

used as reference.

25 The isolated RNA is used to monitor the expression of genes in quiescent vs. proliferat-
ihg hepatoma cells by cDNA microarray analysis. Following labeling with fluorescent dyes
as described in example 2, the RNAs are hybridized on a specifically developed HCC-
specific cDONA microarray chip that also contained control genes which are known to be
expressed in a cell cycle dependent manner. Finally, the data are analysed using ImaGene

30 4.1 and GeneSight software packages. The signals obtained for 0 hours samples isolated

before the addition of serum are used as reference. The log2-transformed ratios of serum-



Addi tional variations on this diagnostic strategy include sinultaneous
detection of mul- tiple nucleic acids according to the invention and/or of
nucl eic acids according to the in- 30 vention together with other nucleic
aci ds i npl i o zd4/029287he di sorder. Further hybridizati on B&IER2WPAYRYstic
detection of nucleic acids according-to the invention is also envisioned. In
WO 2004/ 029287 PCT/ EP20031010564 -102 thks case nRNA detection preferably
utilizing RNA bl ot, RNAse protectjion or in situ_hy- bridization on patient
celI's or tisSimupedpsauiessen) exprossion valpesdfqnp thejcNA pypesiment readopt dyspndesind
variants thepggfutBe nucleic acids according to the invention and/or of
nucl ei ¢ acids according to the invention together with other nucleic acids
can be S ulllYRRE k@ indbAO AR Rhudnbe Moaiifiohhe GEAEAN el drbliRd wi
invention. Exanple 7: A method of diagnosing via antibody detection of on
| vpent i des abenoardiiver tunzor cel @rolifenation. Glompagsd ¢ Ererstade df thgrants these medldioacidsor

di sorders_accoyrdi,ng t.o the inventi. I S.,hase n.anti- bodies di.rected
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10 pr ocedur eantot npii-irfvasiaddigmosisl dfyhediverdisadddre aid/@repitheliapeancérs.c upr egul at ed
gene proteins via enzyne-linked i munosorbent assay (ELISA) assay. In a

si npl e form ERenglé fFMactidnall Rsighificard klé fr aleksted BEIression ofsdduérces adce@.glt_@t e or
strip of mcrotiter wells, e. hor oughly coated wth an isol ated and
purified ant{ISRRENLANIR AV AISORELS. SEPNCCIRRIVLEANELor ding to the invention such
as OBcl5.pr (SEQID 2) or DAP3 (SEQ ID 5). The_antibody may for exanple be
an 15 af fi ni t yDejaedse@EnesAnplysesigye ﬁW,SI@ﬂM%ECW§%9§ﬁ1§WPM@ed in
rabbits, for m{mlo Uty f4 :th RARLYseSHiGhb k onmonl y
pr oducedll6 n lr{n ce aclgdg‘r)ﬂiﬁgngﬁt‘q%' rgr%dgg{an’%?ggk%%mtgg{‘%bl i'shed | r?%ﬁ%!iee%gft
(Cooper, H. Met&t Patotainproducy fromy thisORIYA have rogyrevesied sacha produwot. Therpfort thécul ar
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G Publ . & Wl ey.lnt i . Preferab tib

Cecomt nant HhRBb el SR AR e RS bR e
purificats onpepstomaselResith §RACintepRAnHRNKSHRBIA) ofigodicleofiddQSRNA mdiihteg. Bi ol .

296: 57-86) or bl)(/ Chadd_and_ Chanmow (2001 Curr. Opin. Biotechnol. 12:188-94)
-flons eldPBely RN A)is p et Raublegiranded spall intgrferingiNAved by

or a frag- nEwe
di lution of L : b . I 1-100
pg/mM in a S@%@%ﬁg@ﬁoﬁ%ﬁrg?ﬁ(ﬁ%b 2@0 eggglgﬁ%g)srgﬁgﬁe 11?? ?%Pe )é‘ell i ne

(PBS). The asls cdmsspondigg to @BelSdBEQ IPdluhand provided byh@Queet.i ve sur- face of the
mcrotiter well (such as a Nunc Maxisorp i nmunoplate) for 60 mnutes at 37C,
or over ni ght Tatile 1t@doublkersticmaded small intdderintg RNA GiRNA )aligogudeotiplecprbbest he
coated wells, the

Name Sequenée SEQ ID*
OBcl5 siRNA fw 5 r(UCUGCAAGCCAGGAAGAGU)d(TT) 3 - 50
OBcl5siRNArev |5’ r(ACUCUUCCUGGCUUGCAGA)d(TT) 3 51
OBclS siRNA fwl |5’ (CCUCCAGAACUGUGAUCCA)J(TT) 3’ 52
OBcl5 siRNA revl |5’ r(UGGAUCACAGUUCUGGAGG)A(TT) 3° 53
DAP3 siRNA fw 5’ r(CUACAAAUGAGCGCUUCCU)(TT) 3’ 54
DAP3siRNArev |5 r(AGGAAGCGCUCAUUUGUAG)I(TT) 3’ 55

20  [*sequences listed with SEQ ID numbers in accompanying information for these siRNA
ribo-oligonucleotides do not include the two 3’deoxyribonucleotide (dTT) ‘tail’ at the end
of each sequence as it is not possible to designate a ribonucleotide/deoxyribonucleotide

chimeric molecule in these listings].



wel |'s are preferably thoroughly bl ocked from non-specific binding by

I ncubation for 15-60 30 m nutes at roomtenperature in a concentrated
protein solution such as 5% bovi ne serum al bum n in phosphate buffered
sal i ne of 5% aoetvsfozstry milk powder resuspended in the RERPINHLEH
Preferably, the patient sanple material is then applied to the mcrotiter
wel I's, WD 2004/ 029287 PCTI EP2003/ 010564 _9¢7103 diluted into the bl ocking
solution to ingcrease 1Epeci ficity of gdetection. The sanple nay be for
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bi nd- ing re&®t doubléwtranded BNAGAErcalatipg pelegelas sughes SEBRETesn. Bxnerimenty are
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ant i body-anti gﬁém?iﬂ%-)tg@c‘k 60§ bhsed Bh SYERBroen SXRRRIBI Y Gre JeltBrtd RirggeNi C

substrate, such as AttoPhos rom Roche for about 10 ni'hutes at room’tem
perature, t hte76etS¢quanaedietdstion Bystqpethpplers). Th¢ BOR ps-pasfonhed withithe SYBR0 nivi

Tris-HC1L pH 25 5 I ' Iy.ect | . u f
specifically 5 uH%ﬁv 3} g‘?‘gﬂ%%f@’g&%@%?e‘gg‘ﬁ %ﬁ?@%&ﬁ@ﬁ‘ﬁ?%ggm Br
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instruction. Temperatures for SYBR-RT-PCR are used according to the instruction manual.
These reactions are also cycled 40 times and triplicate reactions are performed. The per-
centage of knockdown of the target RNA levels (in this case OBcl5 RNA) is determined by

25  Q-PCR using parallel Q-PCR determination of GAPDH or B-actin mRNA levels as a refer-
ence in either Tachan-based (GAPDH primers used = GAPDH-pl, SEQ ID 56; GAPDH-
P2, SEQ ID 57, GAPDH-p3, SEQ ID 58) (B-Actin primers used = bActin-p1, SEQ ID 59,
bActin-p2, SEQ ID 60; bActin-p3, SEQ ID 61) or SYBR Green analysés (B-Actin primers
used as reference for SYBR green analyses = bActin-p4, SEQ ID 62; bActin-p5, SEQ ID

30 63) as described previously. Changes in RNA levels are determined according to the meth-
ods described by Pfaffl (Nucleic Acids Research (2001) May 1, 29(9):e45).



made in the plate reader at the em ssion wavelength (560 nmin this case).
Preferably in 30 cluded in the diagnostic is an OBcl5 protein standard or a
DAP3 protein standard, such as purified reconbinant OBcl 5. pr pol ypeptide or
DAP3. pr pol ypepnestes2sf or exanple. A dilu- tion series of PEI/EP0IIIEIoN
standard is preferably included in parallel in the ELISA as a con- trol for
the reactions and to deduce a protein stagglard curve for conparison of
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observations further support a functionally significant role for DAP3 in liver tumor cells.

These results provides further surprising evidence that the nucleic acids and/or polypep-
tides according to the invention can be used to diagnose, prevent and/or treat disorders ac-

25  cording to the invention.

Example 6: A method of diagnosing using HCC épeciﬁc probes

A diagnostic method for disorders according to the invention preferably based on the
polymerase chain reaction (PCR) can be established. A standard PCR detection of nucleic
acid sequences of the invention can be sufficient to identify, for example, circulating HCC

30  tumor cells in the blood stream of the patient. Detection of expression of nucleic acid se-



for exanple a specific anti-species and subtype specific secondary anti body
-directed against a polypeptide according to the invention of a functional
vari ant thereof- preferably 30 coupled to an enzyne capabl e of catalysis of
e.g. a col orwgenism2e@bstrate or coupled to a fl uorophor PCRER200343056€Xas
Red, for exanple). Perferably the enzymatic substrate would also be

i ncluded as well as washing and incubati.@m-buffers. An additional optional
conpo WO 2004/ 029267, PCT/ EP2003/ 010564 -105 nent of such a kit nmay be a
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Utilization pfiméyspeciicot OBBISImicleicatidisaldeice! ilcRidRigta spesiip Atisbnse prifenf i r m
di agnoses of the aforenentioned |iver disorders, |iver cancer, or epithe-
lial cancer s(Paies PBchgpk §'-tHeLCARH BRATTGAAGRCTHAATTTEL ab R ED A8 fromapei ¢
aci d- based dj h y £l i i d/ or
guantitati onklg?mgg ?,g%??‘?gg?q@%rfﬁi"?gﬂ‘to?"t Qiis ?ﬁ@lﬁ% Iﬁgll"? %ﬁﬁlic ud%gl or 25
nmore of suchpatishtyspmplei Sipslarlyispestficd?CR piimers sunhas dior eempletOBalS-p2 such
pol ypept i des AV n et des ) |-G d ] .he., di sgrders
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SEQ ID 11) and OBcl5-p3 (5-~ATAATGCTGTGCTTAGTTTATTGCC-3"; SEQ ID 44;

from nucleotide 313-289 on SEQ ID 11). Sensitivity, specificity and quality control may be

improved by the provision of an additional primer set (for example: OBcl5-p4; 5'-
GATCGTGGACATTTCAACCTC-3";, SEQ ID 45; from nucleotide 147-167 on SEQ ID 11

25  and OBcl5-p5; 5'-TCTTGCTTGATGCT’ITGGTC-3'; SEQ ID 46; from nucleotide 280-
261 on SEQ ID 11) that are specific for the OBclS nucleic acid insert and internal (nested)
to primers OBcl5-p2 and —p3. Quantitative assessment of OBcl5 mRNA levels may also be
achieved in such detection strategies as illustrated in Figure 2 using TagMan Q-PCR with,
for example:

30 OBcl5-8, SEQ ID 66 (5’-ATCTGCAAGCCAGGAAGAGTC-3"); OBcl5-p9, SEQ ID 67
(5’- CTTGCTTGATGCTTTGGTCTGT -3°); and OBcl5-p10; SEQ ID 68; (5°-
CCAGACCATGCAGGAACTCTGATCGTGGAC-3’).



It will be apparent to those skilled in the art that various nodifications
can be nmade to the conpositions and processes of this invention. Thus, it
is intended that the present in- 30 vention cover such nodifications and
vari ati ons, WPAMW4®28T hey cone within the scope of the appf&ifERdo3giesesrs and
their equivalents. Al publications cited herein are incorporated in their
entireties by reference. 106 CLAIMS 1-1@04di agnostic for |iver disorders or

epi thelial canc conpri sin | ypept i according.to,SEQ I ,

pol ypepti de hoﬁﬁ&%ﬁ@?"rﬁ%‘f% %@&%tl?%ﬁﬁmegil&%%dégqsg@hﬁfﬁp a part
of said pol ypemiRNKsefdeDRALE N RIthe) to alimineRpotenfalaghamimtivhl by géhomiiCl ei C
acid according to SEQ ID 11, a nucleic acid honplogue thereof with at | east

90% sequenc®NAidHhisicoptagrnaiop gpysibglity dxfrthes gepteqlied Ry tpelydingprapers £48CR21
nucl eoti des mﬁgﬁ&ﬁo@ﬂam%}a&a&m%%gfeﬁvg@gs 8 58 DBHRNE Sent QAN (RITPEREI Yl one

of the aforenentioned nucléic acids, and/or an antibody or the antigen .

bi ndi ng par t restltiagframta genomiclPNAGemplatg gandtharetyrot efflectiee of gkpressinarfitened

pol ypeptidesmﬁg) e Fale ' ' | YRSP | de
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of, at
accor di ng. t otheEd qleevesse apssTipiyss Bupt s MoneY U |Skemin IR BT B e of
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sequence 18onpiMMati2 A0 mM Kk ang 10 MM dithintigtielnpH S dhIsofgayiesdan fieicBNA and/ or
with one or ERiR | ' Ftpl bndi ' L

di rect ed against S%ﬁégkgt?{j{tsﬁ%% g??r;r’ent [ o%gg'rgg{%gggttﬁ{e@?m% i nég?ggél%’

t oget her wi t buchas platdngal RaNA seiintbitas(Reghg) a4t abguit d s10 units/Téaetiofi. sGNdstynthesac cor di ng
to claim1l1, whenein th | ei lyob r . ' i cordi ng
to claim 2, Wﬁ‘éfl eleﬁ’re? gmg%%h gu%gﬁ%q fgrgo%I\(&Q%F%%se.fo-mﬁiegkggﬁag@%ﬁ@eﬁi cal
conposi ti on foan0ninaés to@ehdture thedRIS Anteheplste. Afheegiultingl dDNA canisessnsployed apthesi ng a
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a vector
Taq DNA polymerase (2.5U/reaction), and OBclS specific primers such as OBcl5-p2,

20  OBcl5-p3, OBcl5-p4, and OBcl5-p5 (0.1 - 1 uM final concentration). A positive control for
PCR amplification such DNA from a plasmid clone with the OBclS sequence insert would
preferably also be included (1-10 ng/reaction). The PCR can e.g. be carried out over 22-40
cycles of 95°C for 30 seconds, 60°C for 30 seconds, 72°C for 60 seconds. As indicated
above, preferred additional sensitivity and specificity may be achieved in this diagnostic

25  procedure by utilization of the additional OBcl5 primer set located within the sequence
amplified with the original PCR primer set. In this case a subsequent PCR under conditions
similar to those utilized in the first PCR reaction except that,preferably primers OBcl5-p4
and OBcl5-p5 would be employed to amplify the nested sequence in a reaction that in-
cluded 1-10 pl of the first PCR as the template DNA. Alternatively, the reaction may pref-

30  erably be carried with the first primer set (OBcl5-p2 and OBcl5-p3) for 10-15 cycles after
which and 1-10 pl of this reaction then included as template in a new PCR reaction with

 primers O—Bc;l_S-p4 and OBcl5-p5 (and including all the necessary PCR components). De-
tection of OBcl5 specific PCR product(s) should preferably utilize agarose gel electropho-



conprising one of the aforenentioned nucleic acids, a cell conprising one of
the aforenentioned nucleic acids, a cell conprising said vector, an

anti body or the anti bi ndi ng part of an antibody directed agai nst one of
t he afor enen‘tVP&H‘é‘éPzﬂgTypeptldes an antibody or the antiBeHERRPIBE4 part of
an anti body directed against one of the aforenentioned pol ypeptide
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af or enent i oned. pol i h_of ng acids.. a
vect or corrpFeSISaSM&%%ucgg}%cawa%? QSCL%B o%ougtﬁ’é o‘ﬁ gst H’ecpuél%ﬂn 'ﬁ%ﬁltagrborsntéc

ant i bodi es, ahcmdad prefecatspy besd cognphfible ﬂMoMasﬁmnaarapalcemmg far sndcPER basedi d

codi ng for o t prenenti oned anti bodies, rising
the vector c QFH”@t j.{’ﬁl%yé?‘éu %r(ﬂl?fﬁmf%qu’ ?‘b‘é‘ﬂ“’ﬂiuﬂdlaﬂ bart of
an anti body Qérﬁlac 12626k sfelexBids ﬁémbhﬁpﬁﬁﬂﬁ&é@ﬂﬁqhﬂﬂ@&l Aethe PeR-d @ ined
conbi ned or toget er with suitable additives or auxiliaries. 5.

The
phar maceuf i c &xpressiopof theinyleisagidragrarging & e Mvantion sypleasethe Productef theasastion i d

having a cogp,
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90% sequence identity or a part of said nucleic acid with at |east 21

nucl eoti des | evgfidtion€omtd Hpfoacicincthlsodeiapgreciated IHRIDN A syfithesi¥and ACY at0 one
of the aforenenti.oned nucl el ¢ acids, %& antl body or. the ][%ntl en bi nd| ng
part of an aR{fi%3He8s @n becrEad ayseaentiallyer simyliapecusly in a sagleireachen vessel

pol ypept i des sl it ﬁ&blﬁmm?dwaséshﬁﬂﬁ@%rg@@m@emseqcmﬁés ich afprant i body
directed agai nst one of the aforenentioned pol%ﬁept | de honol ogues with at

| east 90% sweidedbi e Tifampa-fubepr Gargandodermus DA polymerase praresh RTFHSRisys-
polypeptldes g

Corby nat i on resFROGROA kBl hEBER proloRiah BERE A pFRIRRlIONE | 1 5 ¢
SEQ I D 919r ﬁﬁ@dc&tlﬂabelmmm g otofilmmiresgernes-based nimbifatovs bAPER pradasttin90%
sequence i dent arts e aof t re tj oned .paly, tides with a
ength of arntind HeTsRaA RreBebre S et SRR abo e B BERIAE cor di ng
to SEQID 10douSEQtr|aQiéﬂa)Nﬂl 1ﬂ191:callﬁtiﬁ2§ Bblcilés sicl TV BR wesen! TiRY fh@besvdnt-Basedt

| east 90% sequence identi parts of aone of_.the aforenenti oned nucleic
aci ds with a#Pproaghgsprovd ﬁ%&q a3 dke acghplption RfPICRprogdyst sanbecgoptipuoysly o

having a Seqﬁi@ﬁiﬁﬁe&t@%ﬁ@%ﬁﬁ%i LR eeées&ﬂ&nafa{ pPe¥EiDh bPRE dullbich§iC aci ds,
with one or nore antibodies or the antigen binding  parts of antibodies

di r ect ed2@gaicmendingrie thefinventiom Thissheyld be paticyardy advputagroys foamu¢leic aoids in- one

creased in blood or tissues of disorders according to the invention but also present at lower

levels in non-diseased patients and tissues such that quantitative information about the
level of expression of the nucleic acid is acquired. Further, as with this example, accurate
quantitation of nucleic acid expression levels contributes to differential diagnosis, between

25 cirrhosis and HCC for example. Comparison of this data with supplied standards indicative
of disease and absense of disease provides an important advantage for such a diagnostic

procedure.

Additional variations on this diagnostic strategy include simultaneous detection of mul-
tiple nucleic acids according to the invention and/or of nucleic acids according to the in-
30  vention together with other nucleic acids implicated in the disorder. Further hybridization-

based diagnostic detection of nucleic acids according to the invention is also envisioned. In



or nore antibodies or the antigen binding parts of antibodies directed

agai nst one of the aforenentioned pol ypeptide honol ogues with at |east 90%
sequence identity or parts of one of the aforenentioned pol ypeptides with a
| engt h of atWD@aH02®87 ani no acids, is/ are identified in REEERSMHN1ES6Hf 7
patient and conpared with at | east one conpound of a reference |ibrary or
of a reference sanple. 7. The nethod ace®ozling to claim®6, wherein the |iver

di sorder is di sor lected fr he i sting.of hepatopcellul ar
car ci nona, cﬁ’r‘? f5s F@‘%ﬁ%&ﬁ@fﬁpﬁeﬂ? @%Pt‘féﬁ' g@g%%thmsgproﬁ%ﬂgﬂ P! f‘§‘t“8VI son's
Di sease, benbgaizhtionah pagenlcelisros tissue BidpoE camplesdsibled effecfies. pl asi a. 108 8. The
nmet hod according to claim6, wherein the epithelial cancer is an

adenocar ci nonaBy@fmifid nfas arfdela6i6:ite thefdoPile i€l eig 'aGIdP ade Ol ghitb ittGinGdntibhe | ung,
t he st omach, the ki dney, the <colon, the prostate, the skin, and the breast.

9. Use of a pelgupipinrleis agids arcarding to dhedpysnion @ge@ew%@ﬁmuakl cabe
t hereof wyt hﬁgf&edg?a(ﬁggngg{%ﬁﬁgagmgm a%%hé% als 1n|@erﬂf%5t of said pol ypeptide

with a | engt east 50 amno acids, a nucleic acid according to SEQ

(D11, a NUCkElfinRal A AR %%e&ﬂng\ﬁgéqt%ayéhd%&noﬁ%ﬁé ORHIGGOLEREE  dont ! 1Y
or a part of =sar

nucl ei ¢ aci dtheanvengiom sequence conpl ementary to one of the aforenentioned
nucl eic acids, a vector conprising one of the aforenentioned nucleic acids,
a cell conpri sAmgefened difigrtoktic method formdisondens edcondiog &i the ayention inbased bn anti-

conprising s ctor, an_ antj bo t .bi ding part. of an
oot Pbody di r Budien FEes nedin ARbIpaie Seplihie A1 BRI sEihfialsigpdtl
anti body 10r pfogeduid ing prebératly exfiplo@ Eénuﬁfdet%&waﬂiflsbédﬂﬁ'c @ré@wangeag probeis vne of
the afor emantloned poI ypept| e honol olgues w th at 90%.sequence
i dentity or &pgymerlinked gBUNQger ?‘Hé‘SS&Y&ﬁ' %hﬁ%éaaam@%@ﬂpﬂere%am%twa&quength

of at |east ?&fé{ﬂlpﬁlcﬁﬁesdasm&om & or Wd&fdﬁﬁeﬁvdﬂk@ £) thordtdHly eqdang for
one of the aforenentioned anti bodi es, cell conprising “the vector

conpri si ng awitheh solateseind pusiedraptibegy S@Pféﬁ‘b\‘o apedynepiidesaeeerding e theagmentiodi es,
and/or cel | %R@Uﬁisgg(gﬁélﬁ ?Bﬁﬁéﬁ?@ﬁ%ﬁb 39 The BHEHRY Fra g%ﬂzx%ﬁﬂfertgaﬁor the

anti gen bi nd} ng part ct ed "‘agal nst- on
af or enents onaﬁnppbmpfmdt;io@ek;nakmhbodyewcblas tS@gem‘rwly ws‘e&msmb‘mabﬁoee)addﬂe, br/es or

auxiliaries, in.the preparat a nedi ca or,.the treatne of
pati ent suff&Py “P‘ﬁm §n?lla9hl?°%éfis'§‘3‘r3§é?°°6?m§ﬁy Bf?df’ﬁeéil‘?gilc a;gﬁcgét,ng t‘fL?)ro‘:@l‘he use
accordi ng t odeksiveN Establibieddan thelaRgCoofel, 6. M. ZCP Alerbét, YN 26005, IR TueB Hratoy

sequence is an antisense nolecule or_an RNA interference nolecule. 11. The

use accor di ngpls 5 MplseylarjolognEAnsubeliFa. ebrl, §d50 8P r nlce I bl 8Greane Rubl.
adm ni ster Ed&'WﬂE)hﬂltJrQ:'i MQh: (RulR S &t At (Y5 ¢ BYReRPrétodS i Wole S N9 the

doubl e stranded
20 ogy (Ansubel F.A. et al,, eds.) pp. 11.4.1 — 11.9.3, Greene Publ. & Wiley Intersci., NY).

Preferably, the antibody may a recombinant antibody obtained from phage display library

panning and purification as has been described by Knappik et al. (2000, J. Molec. Biol.
296:57-86) or by Chadd and Chamow (2001 Curr. Opin. Biotechnol. 12:188-94) or a frag-
ment thereof. The antibody coating is preferably achieved by dilution of the anti-OBclS5.pr
25  antibody or anti-DAP3.pr antibody to 1-100 pg/ml in a standard coating solution such as
phosphate buffered saline (PBS). The antibody is preferably bound to the absorptive sur-
face of the microtiter well (such as a Nunc Maxisorp immunépiate) for 60 minutes at 37°C,
or overnight at room temperature or 4°C. Prior to binding sample to the coated wells, the
wells are preferably thoroughly blocked from non-specific binding by incubation for 15-60
30  minutes at room temperature in a concentrated protein solution such as 5% bovine serum
albumin in phosphate biifféred saliné o6f 5% rion-fat dry milk powder resuspended in the

same buffer. Preferably, the patient sample material is then applied to the microtiter wells,



12. The use according to claim 11, wherein the RNA interference nol ecul e has
a size range selected fromthe group consisting of from15 to 30

nucl eotides. 13. The use according to one of clains 9 to 12, wherein the

| i ver di sorg@raeod/@eom7di sorder selected fromthe group cBﬁEfIEB%OP?{@“’?ﬁ“

hepat ocel | ul ar carcinona, cirrhosis, alcoholic liver disease, chronic
hepatitis, WIlson's D sease, heam)chromatl%'rs benign |iver neopl asm;, and
focal nodul ag mwﬁﬁcp{h@%n&mg@&unaﬂm Jé?@asé'?;fécifﬁ%ﬁ? bfladietbR. 9 to
12, wherein t he epithelial Cancer is an denocar ci nonma o an Sr gan sel ect ed
fromthe gr mﬁcp ewnelﬂ Plasmg OpSeryIn £ Prgfein emet frame Heseh biopkieor surgicabresectine col on,

t he prostate 5 di ng
to SEQ ID 2, a po ype@mgﬁqﬂétﬁ' g%ﬁgﬁ% Iégneto %?ﬂ{ %&Qg%@sfrg@ﬁgrg%@éce
identity or aolparMoletulanBidlqey) mpmabttl; EiA gt al.heds) prigtonl -d0.0e23, Gesesé PEHD. & no

acids, a nuc c .aci d. ordin o ID 11, a nucl caC|th ogue

t her eof wPth leylhétﬁrsgf" %/é%@é@%‘ﬁﬁ{ 170§ prer‘sg tt“‘ES?fco '&Ftd“ﬁl%? g’?tb acid
with at | easboddcdatedlvaat foflom 12@miutes (@loﬂ@é@a@f&nﬁ&hﬂﬂmﬁﬁﬂé oWat S ABAeNCE

conpl ementary to one of the aforementioned nucleic acids, a  vector

conpri si ng ofeecicaliyiateracying RIS Breferrbleremoxed Hlée"tﬁlst‘@lwasbla&'ﬁ’#th§|5ﬁ’g one of
the —af or emeRlh QneHlp GG ahsf%ﬁ' WSTrisfe Qlﬂl&e\bllth Gg%rl'%*r@rg 2’1‘1 fhr ke @EQ ™

alone or in conbination with one or nore pol ypeptides according to
SEQID3 to sEQWthﬁ ape p@@@hlzxalﬁed oy firPpmingtes hodrtﬂpo@qie% -Sttimes.ddteotipn h - at

| east 90°/se rts aj vmthalenth of
at | east 10%0 ggéepw? atlel?t %‘ Fels %’c Ieemgﬁﬁgg‘lal gved XSUbrS a‘l“n"at lT%CQSEQ | D
10 or SEQ IdDu@Z'esIcﬁoﬂ.thh mweécm?gna@gﬁk&nfmﬁumgmpﬁmﬁibed)ﬁ(gfmemlltemasaiesdrtbad;t 90%
sequence identity or parts .of said nuc cids,with, at | eas (A

nucl eoti des PRAYGLTRCOSRIZNE a@ﬁ@%?pﬂﬁa?%nfhﬁh@&raelyagpmw thg s éaééﬂ’é‘ﬁ&‘?

conpl enent ar Ysaﬁd%v@ﬂ?&yﬁhf ELISA. Bixﬂir%fﬁifﬂids@aﬁﬂ anfilmi&s pr Aftib oﬂ’PbAﬂ’B tior nore
vectors conprising one of the aforenentioned nucleic aci one or

nore cel | s cbedyis &rgxaraple a@ﬁe\teﬁ 8y icybating Hic welbsdn ﬂmnebq,ciyaeﬁ wncwﬁat/mofw th
one or nere;Ggh Lgr/gg(m’ero'cﬁng Polﬁ’tﬂfﬁ 2 eﬁ%@fa?f&%ﬂp%ﬁge ¥ 8b R0 Sninitbs fol2€

preparatlon of a I cane or the st I"at1 on of "an 1 mMune response in a
patient suf foseil by ektensiveawashingras di the preeiousstemThe second Iantabodum@rcferalﬁy A

net hod for ide ti in nucl ei ¢ aci to ucleic acid
ool ogue. t i B PR g B8 EE e ShRI TRl Bl Fp it B Mfrpi ek En
nuclhel C aci dpiodiidp ll’ﬁﬂ'lr ptesarte ogin appedpeiateististratepfigh s alkhidieehosphatase; altginaat i on
with one or nore nuc elc aci ds according to SEQ. D10, EQID12to 19,

nucl ei ¢ aci dUYREITIAERICAREPESPOcS E HiiseiuRs s@@%%@fﬂﬁﬂg%dy’ SYearpleg jo #t

ga][ ]E s of tz@ a: le!nzwe liebmpRGEI® phértte AlredcB@Shroduct HAE hRAUIAYHE Sanl e tiddted in a
ifferentia
standard spectrophotometric plate reader instrument. For the reaction product develop-

ment, the washed (as above) antibody-antigen-enzyme complex is preferably exposed to
the colorigenic substrate, such as AttoPhos from Roche for about 10 minutes at room tem-
perature, the reaction may be stopped with a low pH buffer such as 50 mM Tris-HCI pH
25 5.5, or can instead be directly assayed. The amount of specifically bound OBcl5.pr Apoly-
peptide or DAP3.pr polypeptide is for example determined by measurement of the amount
of the enzymatic reaction product in each well following excitation at the appropriate
wavelength in the spectrophotometer (420 nm in this case). Measurement is preferably
made in the plate reader at the emission wavelength (560 nm in this case). Preferably in-
30  cluded in the diagnostic is an OBcl5 protein standard or a DAP3 protein standard, such as
purified recombinant OBcl5.pr polypeptide or DAP3.pr polypeptide, for example. A dilu-
tion series of this protein standard is preferably included in paralle] in the ELISA as a con-

trol for the reactions and to deduce a protein standard curve for comparison of polypeptide



expressed in a sanple isolated froma patient relative to a reference
library or a reference sanple conprising the follow ng steps: (a) detecting
t he expression of a nucleic acid according to SEQID 11, a nucleic acid
honol ogue t heoeods/oasZBh at | east 90% sequence identity or BCPpEPRON(I0SAI d
nucleic acid wth at |east 21 nucleotides |ength, alone or in conbination
with one or nore nucleic acids accordingo4o SEQ ID 10, SEQID 12 to 19,

nucl eic acid honpl Qqgues thereof with at | east 90% sequence identity or
parts of sai (T"Prﬁ‘iﬁtqngg‘@?se?éilﬁg’e P thears A ‘E’TC??HGP%{&%%%@WCEH?Q&% F‘F&(‘é‘ sanpl e

i sol ated fromaof daphfiBilar [#veP disbrdpr(s) ARGU br@ﬂ:riﬂlb%@?r@frﬂ@@in%e hgriidpucl ei c
acid(s) detected in step (a) with the expression of the said nucleic acid(s)

in a ref er enadditipn egpppeablefluid oréaieexect shomlgprefergbly alsafeinelpdediag asen-d
nucleic acid ' [ - di ' SRS '

I sol ated f ro%%i %ﬁmﬁgﬁ%%%(t%gﬁ%hé%y %%igabée%%er%nceﬁf@gsrr%a;hy&g?o?ﬁ%%w

r ef er ence ssairalivdualsfand/ar seriinpplasyfia ofi tespecesirags fromianapprdpsate slemalonodeh Such
epithelial c conprising.the follow teps. (a ect. t he
expr essi on o?sliise‘& ﬂ?;tF‘gR’B diigf‘gs“&% Ergrcﬂwnf'b&gla:%(T%%‘lrlé"a‘gpﬁ%?'ﬁ}&ﬁgeééﬂd

horol ogue t hep@QTander Re@itl 58:288 770 The saplerneol sorin leyeldetampad by BLISAI d
nucleic acid with at |east 21 nucl eotides |ength, alone or in conbination

with one or 2FPEPAGE MathELIEAfleterping? disprger Peapepiofsin expreseion Fotzluey 19,
nuclei ¢ aci gré?aam* Q&a%némrp%@.tﬂo\gast-b@hnwééheaﬁ%hﬁmmﬁng A6 idibrdF

parts of sai nuclerc acids wthat |east 21 nucleotides length in a sanple

i sol at ed Pr onvcardiggtoitiminyertion iwtaigsion tnepntroksamples elagisntheoprotein leval o€ thei ¢ .
act d(s) det echatle i ERef bl Mabdhel BE isGABY G350 Bilin SR RHEL! 6! (). 10
a reference I'Tpbrary or Irn a rererence sanple, 5 ki yI'ng sal § nucl ei ¢
aci d whi ch i sudhanaghing i fpesfembly andisaties pff tbe paidni suffeling fremmie disdrdam! Rrefechbiyr om
the patient conpared.to the reference, |ibrar r the . reference.sanple, and
(dy hat chi ngSEHEPeRt Beemad ob 55 SPhe FratppRis iiieo HaR Qi huci e c
act d(s) T opentiall EXPLSRSS bRt RhaRhS of SLBLENEE oRAB) Girdled
15  against a polypeptide according to the invention, or a functional variant thereof or fragment
thereof present in the sample isolated from a patient which antibody or fragment thereof is '
directed against a polypeptide according to the invention. Detection of such autoimmune
 antibodies may be accomplished by methods generally known to the skilled artisan, e.g. by
immunoaffinity assays such the ELISA described in detail above using polypeptides ac-
20  cording to the invention or functional variants thereof or parts thereof as a probe. The pres-

ence of such autoimmune antibodies is indicative of the patient suffering from a disorder

according to the invention.

In addition or alternatively, a relevant diagnostic kit based upon immurnohistochemical
detection of at least one polypeptide according to the invention can be formulated. In such
25  akit, for example a purified antibody or antibodies specific for the polypeptide(s) accord-
ing to the invention can be included as well as preferably the reagents necessary to detect
the binding of the anfibody(ies) to patient cells or tissue sections. These reagents include,
for example a specific anti-species and subtype specific secondary antibody -directed
against a polypeptide according to the invention of a functional variant thereof- preferably
30 coupled to an enzyme capable of catalysis of e.g. a colorigenic substrate or coupled to a
fluorophore (such as Texas Red, for example). Perferably the enzymatic substrate would

also be included as well as washing and incubation buffers. An additional optional compo-



wherein the matched nucleic acid(s) is (are) indicative of the patient
suffering froma liver disorder or an epithelial cancer. 18. The nethod
according to claim17, wherein in step (a) at least 2 nucleic acids are

i dentified, WwO.200ile928et hod according to claim1l7, wherei nPCHER0GNIIWS t he
detection of said nucleic acid(s) is (are) by PCR based detection or by a
hybri di zati on assay. 20. The net hod acconcﬁng to one of clainms 17 to 19,

wherein in step t expressi on .said nucleic acjd(s) .is conpared by a
net hod sel ecP@&H °¥.f‘lﬂh H?Fé“ﬁﬂl?d'ps ?‘E’?lﬂbe @ptro Sl S-BHANED OB HEWES & Beni ng
met hods, hybgbglfrémtal ﬁhﬂkedsﬂébétro&iﬁélls\éged"ﬁ’d&lly ekpradsingihe b} esﬁ&e@)la@h posttivd! ay,

and RNase protection assay. 111 . The nmet hod accor to one of clains
17 to 20, whBssufpontiph [Rytwpriensipseyided svpuld igpinde prafegsd rueswfr emgyemetbadsafom t he

group consi SLA %év'al’ﬁ?d%tb&&ﬂ%fﬂé ﬂof%@ﬂndﬁfs? hocot @H%J 159%@-@}3 grmdi)-r gan

subj ect to cancerous transformation romtIfis organ, serum
pl asma, asccatloo thalt ﬂpﬂf?ﬂa{alﬂmﬂah fertrialis Fed andgasiffimkmbaidadtisshé matbriabshouMa,

U Le, et Bl o2, MRS IS CBRBL B B, L0 21

non-di seas ed&az:uﬁnisaxeaﬁmpheeamm spd:tasemtneaiui: ifl iceniy Ate®aa f62d 0 $Enmee Fhr-om
anot her subject., 23. The nethqd accor ng to oae of clainms 17 to 22, wherein

the ref er enciessprctionswold preiarahly proy) 3iops frs it GoRePRIALien ofantit j ssue,

a liver cellyodpdsQfdse ﬁ%waeceb@me gaﬁwdu&(s)fak weﬁaspgewca:hnﬁﬁééa 8 3ug-
cerebral splnal fluid, saliva, urine, Senen, and feceS. 24. The net hod

accor di ngot ogested iemubation tirees Bnd temppRtures-fer eipasura of the tisue e imnnaelpgicl an

I
e aor el B gliady, A BInRAGPARTL IR O ARGS bunfithd Ay W06l -
met hod accor ﬁlll%gwtem -2 eoryfristiggibosphate buffered saliniedncdiding 396 npondh shaegiserumef er ence
le is i d f . ect
another  pat | G aS8 o4 @M P PR B oTeheobt B M Bh g R R PERBamar o6
The met hod apGeddlkevidginchhtion hihé edfic aftode wouldte prefehablyagiledededh esice

library is a  data base comprising data on djfferential xpressmn of said
nucl ei ¢ agi dfos pxample dappshepwith 0. 1%&%%%0 qoEyriging ph P%Piiﬁ‘FQH ?rﬁ%F B8 9rehnt
suffering fromufeslehdhCSudh 1§Ed1ﬂ8hs@&heﬁﬁéatl Bebdth prB&HR are kdvat do\pet@ncont r ol
expression in a reference sanple or reference |ibrary. 27. The nethod

according t oskdledlmlmm In gegeral e kis veuldtnsefprablyrineludes phael, ofimages of speeifier
sel ect ed 11 Ol (8nel Pl ik AR ol PRRIRE hd HERvEALGL BaTesRRALEN 11 Ver

neopl asns, crrr
particular tables indicating which result is indicative of the patient suffering from the dis-

20  order to be diagnosed as a user guide. Utilization of such a kit would preferably rule out,
support or confirm diagnoses of the aforementioned liver disorders, liver cancer, or epithe-

lial cancers according to the invention.

As specified above for nucleic acid-based diagnostic approaches, diagnostics based on
detection and/or quantitétion of polypeptides according to the invention may include I or
25 more of such polypeptides. Moreover, simultaneous detection of such polypeptides to-
gether with other peptides implicated in the disorders according to the invention may be

employed in such diagnostics.

1t will be apparent to those skilled in the art that various modifications can be made to
the compositions and processes of this invention. Thus, it is intended that the present in-
306 vention cover such modifications and variations, provided they come within the scope of
the appended claims and their equivalents. All publications cited herein are incorporated in

their entireties by reference.



28. The nethod according to claim17 to 26, wherein the epithelial cancer is
an adenocarci nona of an organ sel ect eqoéromthe group consisting of the

| ung, the stonmach, the kidney, the colon, the prostate, the skin and the
breast. 29. A nethod for identifying a polypeptide according to SEQID 2, a
pol ypeptide honol ogue thereof wth atLAiggst 90% sequence identity or a part
of said polypeptide with a length of at |east 50 am no acids, alone or in

combi nat{.0n WA idlagRB&icTdr TRF BisBRieyPEMpitHEfal catcery imghisiry SEQ 1D 1, SEQ ID 3
to SEQID 9 or SEQ ID 47, %%H/@fé)tld honol o‘gges thereof with at | east 90%
P

sequence? PR¥RERYES agcorg ' PRIYRAPESR hefaslogie fiereqf uiigat legst ¥%| east 50
112 am geyuahtsldentity bea pakionkaid polyperIReHIN Nefgthalat Rabisy ahpe delem a
patient relative to a ref nce library or a reference sanple conprising
the f ol | BNeIGaSe apcordipafo SECUEL 1 hg nirleictanst bareplgauieerecs oith gt ertthc cor di ng

to SEQ I £&qdenée ideatity BERpaARf baPLeBIEcIdBiIiEATe ¥ DI nablebfisslicRARO SRGYGACE
i dentity or a\érﬁ)art of said FOl.}/r\F;);rptlde wth a length of at |east 50 am no

aci ds, afShBayRg f §EAYGIEHICARP ke Brfeoldhe aloremerdiopsd purigicciiso @diohg to
SEQ I D 1an ﬁ@ohggﬁhet#tiﬁ%ih_@ng pak oPERahfibdlY dirBeled REANLIShd 6RE Ogues t her eof

with at | east 90% sequence identity or parts of saird polypeptides with a

| engt h offormenligagd BYYPERH®d acids in a sanple isolated froma patient, (b)
conpar i ngiohd 6r iR6BRBREtigm Of said pol ypeptide(s) detected in step (a) with
the expression of said polypeptide(s) in a reference IibrarYDor in a

r ef er encWith R neoreROfYHEREYRS ISFPIHNKIRIED D § e RillS(te)° MRRIP 47 ar e)

di ff er engdidldprid& KB BREAES thrdof Rith SREBE0% SbdtlchEe [defityldhPaRsbt &4 conpar ed
to the reference library or the reference sa 30. A net hod of

| e.
di agnosi PRIYREPfidcaWithp inotfeef atleashpe ﬁ@‘iﬂoaﬂCi@angpg? CORSFe BUHGCAAESf ol | owi ng
steps: (AdeoftfitPOiSE Ib A6, SEQNBS2t8790huchiP2tiy RERbicEBes HePSdtWhE ot Rasf$d%h D 2,
a pol ypeptide ™ honol ogue thereof with at |east 90% sequence identity or a
part of SSfugnceHidelilept parts qfisell rudeainagids with atleagZdinusieotideslenatbi with org one or
i n conbi ' b Ahicd s j SnPo | ePheAt] , SEQ ID
3to SEQ%#%%’SW"IS%(ID I D\ﬂ{%gg% i’g%ﬁﬁ@t”ﬁ%ﬁo ogﬁd{gdc%fﬁrge} %@% W ttlh%%_ | east
90% sequRyIRIC agids ndioy with opgror svase astihodiessr yseantiogge dingingrpaits| af agtikedists at

| east 50di?é&§b°agaam Sné Br tha g@éﬁﬁdggglep?hggpﬁc{egm a patient, (b) conparing the

expression of said polypepti In step (a) with the
combined or together with suitable additives or auxiliaries.

2. The diagnostic according to claim 1, wherein the nucleic acid is a probe.

3. The diagnostic according to claim 2, wherein the nucleic acid is a DNA probe.
4. A pharmaceutical composition for treating liver disorders or epithelial cancers
comprising

a polypeptide according to SEQ ID 2, a polypeptide homologue thereof with at least 90%
sequence identity or a part of said polypeptide with a length of at least 50 amino acids, a
nucleic acid encoding said polypeptide, a nucleic acid homologue with at ieast 90%
sequence identity or a part of said nucleic acid with at least 21 nucleotides length, a nucleic
acid having a sequence complementary to one of the aforementioned nucleic acids, a vector
comprising one of the aforementioned nucleic acids, a cell comprising one of the
aforementioned nucleic acids, a cell comprising said vector, an antibody or the antigen
binding part of an antibody directed against one of the aforementioned polypeptides, an
antibody or the antigen binding part of an antibody directed against one of the
aforementioned polypeptide homologues with at least 90% sequence identity or a part of one
of the aforementioned polypeptides with a length of at least 50 amino acids, a vector
comprising a nucleic acid coding for one of the aforementioned antibodies, a cell comprising



expression of said polypeptide(s) in a reference library or in a reference
sanple, (c) identifying said polypept| ﬁﬁs) which is (are) differentially
expressed in the sanple isolated fromthe patient conpared to the reference
library or the reference sanple, and (d) matching said pol ypeptide(s)
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enzyne based I noassay, asnoi resonah
spect r os2 opyplementanoseaiencd @rﬂrsantgsen&ermolenu_ly QEan B&@emteﬂﬁmz{e@awes& The
met hod according to one of clainms 30 to 32, wherein the pol ypeptides are
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with one or more polypeptides according to SEQ ID 1, SEQ ID 3 to SEQ ID 9@ or SEQ ID 47,
polypeptide homologues thereof with at least 20% sequence identity or parts of one of the
aforementioned polypeptides with a length of at least 50 amino acids, with one or more
nucleic acids according to SEQ ID 10, SEQ ID 12 to 19, nucleic acid homologues thereof with
at least 90% sequence identity or parts of one of the aforementioned nucleic acids with at
least 21 nucleotides length, with or more nucleic acids having a sequence complementary to
one of the aforementioned nucleic acids, with one or more antibodies or the antigen binding
parts of antibodies directed against one of the aforementioned polypeptides, and/or with one
or more antibodies or the antigen binding parts of antibodies directed against one of the
aforementioned polypeptide homologues with at least 90% sequence identity or parts of one
of the aforementioned polypeptides with a length of at least 50 amino acids,

is/ are identified in the sample of a patient and compared with at least one compound of a
reference library or of a reference sample.

7. The method according to claim 6, wherein the liver disorder is a disorder selected from
the group consisting of hepatocellular carcinoma, cirrhosis, alceholic liver disease, chronic
hepatitis, Wilson’s Disease, benign liver neoplasms, and focal nodular hyperplasia.
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10.  The use according to claim 9, wherein the nucleic acid having a complementary

sequence is an antisense molecule or an RNA interference molecule.

11. The use according to claim 10, wherein the RNA interference molecule is
administered in the form of a double stranded RNA or a vector expressing the double
stranded RNA.

12. The use according to claim 11, wherein the RNA interference molecule has a size
range selected from the group consisting of from 15 to 30 nucleotides.

13. The use according to one of claims 9 to 12, wherein the liver disorder, is a disorder
selected from the group consisting of hepatocellular carcinoma, cirrhosis, alcoholic liver
disease, chronic hepatitis, Wilson’s Disease, heamochromatosis, benign liver neoplasms, and

focal nodular hyperplasia.



pol ypeptides with a length of at |east 50 am no acids, (b) contacting said
pol ypeptide or a system expressing saiq gol ypeptide with the conpound with
conpounds suspected to be suitable for Phe treatment of a |Iiver disorder or
an epithelial cancer, (c) assaying the interaction of said polypeptide or

the systgn exphegsd 5&0&%@0 difel o Reithé 990 93, me?aneﬁe et ga&%heerqganound( s)

suspected to be suitable Tor the treat ment of a |1ver disorder an
epi t hel i adeneaare@pma(af pnjoygan selgatedfremitie gonp sarsigtien of thepliog dhe stomashsthiet abl e

for the ki BRI 11 prbbisfd, vili 501 dRG wi braderepi thel i al cancer whi ch

directly or indirectly |nteract w th “sai d pol ypeptide(s) or the system
expressing of step (a). 115 44. The method according to claim43, wherein
sai d pol {Ppept Uskeoiod palypeptifa accadiagtaShEdD 2, a ;wlmbﬂdmhomalbdu@mequwh@e is
attached I e e to a
menbr aneleg%}rg%% Q&L rté%seﬁ{'tg o'??a%a'rtﬁf@&ﬂ@;oﬁ%hét%@%%|ez| g.'oér’f Ieaa%{gﬁgﬁ'g] Cof

cl ai ns 4acid® a4wpleﬂm1daacnolrdheg tnSeRdbtliioa nuéelagswmnolwﬁyﬁmreof with ableastcence

based cebboyl Bhud RO, 0% I A n S, U85 AR RGO A1 A0kl o a1 ™5 43

to 44, ere ein ron’1s assa ce sur ace aSno nce,
HPL, or nudaEc aq:iddnawngacqeyuermé coii‘rmenmthnydoaneofﬁerammmenllmed\m&leimeian t he

direct or t ct 0 p L Seiehegt fromthe
ot oup. ool OB PSS LIRSl MeFli@Rd Bleiro s 8ol ShabRaBF oEbfac of st ep
(a), mhafor&memhonéd sudlelc paug,mﬂdfordeqellaon'npuang eaidakctohe function of said
pol ypeptide, and inhibition of the function of said pol ypeptide. WO
20041029987 E;d‘r"/cﬁﬁi’&?g?’blo564 1223FPC. sT25. t xt SEQUENCE LI STI NG <110>
ORI DI S Bwilivei: SonGepungeptiderdadeotdingiol SEQ D GhSED |Ditetbl SEQ @ Qios SEANITBUT K,

| ei ¢ .ac encodi ng

Char | R. | puk d d
thase: antpyasefie BRBopyts ot il ol Bedf0%h ol BelS o Larfel e ver
di sor der polgpaptidepwitihellergith ofatdesst 80 ARincoadidl, wvitBioaewd mord Alcteit 22dEPC

according to SEQ ID 10 or SEQ ID 12 to 19, nucleic acids homologues thereof with at least
90% sequence identity or parts of said nucleic acids with at least 21 nucleotides length, with
one or more nucleic acids having a sequence complementary to one of the aforementioned
nucleic acids, with one or more vectors comprising one of the aforementioned nucleic acids,
with one or more cells comprising one of the aforementioned nucleic acids, and/or with one or
more cells comprising one of the aforementioned vectors,

in the preparation of a medicament for the stimulation of an immune response in a patient

suffering from a liver disorder or an epithelial cancer.

16. A method for identifying a nucleic acid according to SEQ ID 11, a nucleic acid
homologue thereof with at least 90% sequence identity or a part of said nucleic acid with at
least 21 nucleotides length, alone or in combination with one or more nucleic acids according
to SEQ ID 10, SEQ ID 12 to 19, nucleic acid homologues thereof with at least 90% sequence
identity or parts of said nucleic acids with at least 21 nucleotides length, differentially
expressed in a sample isolated from a patient relative to a reference library or a reference
sample comprising the following steps:

(a) detecting the expression of a nucleic acid according to SEQ ID 11, a nucleic
acid homologue thereof with at least 90% sequence identity or a part of said
nucleic acid with at least 21 nucleotides length, alone or in combination with
one or more nucleic acids according to SEQ ID 10, SEQ ID 12 to 19, nucleic
acid homologues thereof with at least 80% sequence identity or parts of said
nucleic acids with at least 21 nucleotides iength in a sample isolated from a
patient,
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ﬁ’.u Vﬁ'mé‘t“&d Jf}Hiadm)%ing a liver disorder or an epithelial cancer comprising the
following steps:

(a) detecting the expression of a nucleic acid according to SEQ ID 11, a nucleic
acid homologue thereof with at least 90% sequence identity or a part of said
nucleic acid with at least 21 nuclectides length, alone or in combination with
one or more nucleic acids according to SEQ 1D 10, SEQ ID 12 to 19, nucleic
acid homologues thereof with at least 90% sequence identity or parts of said
nucleic acids with at least 21 nucleotides length in a sample isolated from a
patient,

{b) comparing the expression of said nucleic acid(s) detected in step (a) with the
expression of said nucleic acid(s) in a reference library or in a reference
sample,

(c) identifying said nucleic acid which is (are) differentially expressed in the
sample isolated from the patient compared to the reference library or the
reference sample, and

(d) matching said nucleic acid(s) identified in step (c) with said nucleic acid(s)
differentially expressed in a pathologic reference sample or pathelogic
reference library,

wherein the matched nucleic acid(s) is (are} indicative of the patient suffering from a liver
disorder or an epithelial cancer.

18. The method according to claim 17, wherein in step (a) at least 2 nucleic acids are
identified,

19. The method according to claim 17, wherein in step (a) the detection of said nucleic
acid(s) is (are) by PCR based detection or by a hybridization assay.

20. The method according to one of claims 17 to 19, wherein in step (b} the expression of
said nucleic acid(s) is compared by a method selected from the group consisting of
solid-phase based screening methods, hybridization, subtractive hybridization, differential
display, and RNase protection assay.
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23. The method according to one of claims 17 to 22, wherein the reference sample is

selected from the group consisting of liver tissue, a liver celt, biood, serum, plasma, ascitic
fluid, pleural effusion, cerebral spinal fluid, saliva, urine, semen, and feces.

24.  The method according to one of claims 17 to 23, wherein the reference library is an
expression library or a data base comprising clones or data on liver disorder-specific
expression of said nucleic acid(s) of step (a).

25.  The method according to one of claims 17 to 24, wherein the pathologic reference
sample is isolated from a source selected from a diseased sample from another patient
suffering from a liver disorder or epithelial cancer.

26. The method according to claim 17 to 25, wherein the pathologic reference library is a
data base comprising data on differential expression of said nucleic acid(s) in step (a) in
samples isolated from another patient suffering from a liver disorder or epithelial cancer
relative to control expression in a reference sample or reference library.

27. The method according to claim 17 to 26, wherein the liver disorder; is a disorder
selected from the group consisting of hepatocellular carcinoma, benign liver neoplasms, and
cirrhosis.

28. The method according to claim 17 to 26, wherein the epithelial cancer is an
adenocarcinoma of an organ selected from the group consisting of the lung, the stomach, the
kidney, the colon, the prostate, the skin and the breast.

29. A method for identifying a polypeptide according to SEQ ID 2, a polypeptide
homologue thereof with at least 90% sequence identity or a part of said polypeptide with a
length of at least 50 amino acids, alone or in combination with one or more polypeptides
according to SEQ ID 1, SEQ ID 3 to SEQ ID 9 or SEQ ID 47, polypeptide homologues thereof
with at least 90% sequence identity or parts of said polypeptides with a length of at least 50
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amino acids in a sample isolated from a patient,
(b) comparing the expression of said polypeptide(s) detected in step (a) with the
expression of said polypeptide(s) in a reference library or in a reference
sample,
{c) identifying said polypeptide(s) which is (are) differentially expressed in the
sample isolated from the patient compared to the reference library or the
reference sample.

30. A method of diagnosing a liver disorder or epithelial cancers comprising the following
steps:

(a) detecting the expression of a polypeptide according to SEQ ID 2, a polypeptide
homologue thereof with at least 90% sequence identity or a part of said
polypeptide with a length of at least 50 amino acids, alone or in combination
with one or more polypeptides according to SEQ ID 1, SEQ ID 3t0 SEQID 9
or SEQ ID 47, polypeptide homologues thereof with at least 50% sequence
identity or parts of said polypeptides with a length of at least 50 amino acids in
a sample isolated from a patient,

(b) comparing the expression of said polypeptide(s) detected in step (a) with the
expression of said polypeptide(s) in a reference library or in a reference
sample,

(c) identifying said polypeptide(s) which is (are) differentially expressed in the
sample isolated from the patient compared to the reference library or the
reference sample, and

(d) matching said polypeptide(s) identified in step (c) with said polypeptide(s}
differentially expressed in a pathologic reference sample or pathologic
reference library,

wherein the matched polypeptide(s) are indicative of the patient suffering from a liver disorder
or an epithelial cancer.

31. The method according to claim 30, wherein at least 2 polypeptides are identified.
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compared by a method selected from the group consisting of two dimensional gel
electrophoresis, chromatographic separation techniques, immunoblot analysis, surface
plasmon resonance, immunohistochemistry, and enzyme based immunoassay.

34 The method according to one of claims 30 to 33, wherein the sample isolated from a
patient is selected from the group consisting of liver tissue, a liver cell, tissue from another
organ subject to cancerous transformation, a cell from this organ, blood, serum, plasma,
ascitic fluid, pleural effusion, cerebral spinai fluid, saliva, urine, semen, and feces.

35.  The method according to one of claims 30 to 34, wherein the reference sample is
isolated from a source selected from a non-diseased sample of the same patient and a
non-diseased sample from another subject.

36.  The method according to one of ctaims 30 to 35, wherein the reference sample is
selected from the group consisting of liver tissue, a liver cell, blood, serum, plasma, ascitic
fluid, pleural effusion, cerebral spinal fluid, saliva, urine, semen, and feces.

37.  The method according to one of claims 30 to 36, wherein the reference library is an
expression library or a data base comprising clones or data on liver disorder-specific
expression of said polypeptide(s) of step (a).

38.  The method according to one of claims 30 to 37, wherein the pathologic reference
sample is isolated from a source selected from a diseased sample from another patient

suffering from a liver disorder or epithelial cancer.

39. The method according to one of claims 30 to 38, wherein the pathologic reference
library is a data base comprising data on differential expression of said polypeptide(s) of step
(a) in samples isolated from another patient, suffering from a liver disorder or epithelial cancer

relative to control expression in a reference sample or reference library.

40.  The method according to one of claims 30 to 39, wherein the liver disorders is a
disorder selected from the group consisting of hepatocellular carcinoma, benign liver

neoplasms, and cirrhosis.
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vector comprising one of the aforementioned nucleic acids, a vector comprising a nucleic

acid homologue thereof with at least 90% sequence identity or a part of said nucleic acid with

at least 21 nucleotides length, a cell comprising one of the aforementioned nucleic acids, a

cell comprising one of the aforementioned a nucleic acid homologues thereof with at least

90% sequence identity or a part of one of the aforementioned nucleic acids with at least 21

nucleotides length, and/or a cell comprising said vector,

in the preparation of a medicament for preventing a patient from developing a liver disorder

or an epithelial cancer.

43. A method of identifying a pharmacologically active compound suitable for the
treatment of a liver disorder or an epithelial cancer comprising the following steps:

(a) providing a polypeptide according to SEQ ID 2, a polypeptide homologue
thereof with at least 90% sequence identity or a part of said polypeptide with a
length of at least 50 amino acids, alone or in combination with one or more
polypeptides according to SEQ ID 1, SEQ ID 3 to 9 or 47, polypeptide
homoiogues thereof with at least 90% sequence identity or parts of said
polypeptides with a length of at least 50 amino acids,

{9)] contacting said polypeptide or a system expressing said polypeptide with the
compound with compounds suspected to be suitable for the treatment of a
liver disorder or an epithelial cancer,

(c) assaying the interaction of said polypeptide or the system expressing said
polypeptide of step (a) with said compound(s) suspected to be suitable for the
treatment of a liver disorder or an epithelial cancer,

(d) identifying said compound(s) suspected to be suitable for the treatment of a
liver disorder or an epithelial cancer which directly or indirectly interact with
said polypeptide(s) or the system expressing of step (a).



355 360 365 <210> 4 <211> 188 <212> PRT <213> Honop sapiens <400> 4 Met
Asp Val Asn Ile Ala Pro Leu Arg Ala Trpq4sp Asp Phe Phe Pro 1 5 10 15 dy
ser Asp Arg Phe Ala Arg Pro Asp Phe Arg plle ser Lys Trp 20 25 30 Asn
Asn Arg Val Val Ser Asn Leu Leu Tyr Tyr G n Thr Asn Tyr Leu 35 40 45 Seite
6 VO 20044 029747 mEFbLEEI0RHG13 ARk 4324REEE sﬁﬁﬁbl%ﬁé&ldé@f stéplat anﬁ;r@d Wt et
Ile ser IIe Val dy Phe Leu Ser Pro Phe Leu Ay

Il e val ¥&plumg; sqidgolyaertideds atgched o ?’F‘ué“'aBSJOWG" ig@n e{P&tromfeﬁﬁaew a Hi s
Asn Lys afRnuato b eteriSndicd idBlrédte bys obllg 85 90 95 Tyr Pro Thr Thr Phe
Val Met Val Val Met Leu Ala Ser Tyr e Leu 100 105 110 Ile Ser Met Phe dy
Gy Val Met Val Phe Val Phe Gy Ile Thr Phe 115 120 125 Pro Leu Leu Leu
Met Phe #%.e HiRe methoddccordingAp @ne oficlaims 4kte 44e whersm thedntesgtion issassayed ys Leu
A u Asn I 145 150 155 160 Pro Met
Gy lle V wﬁ%‘lﬁf@so%s aa/tce Beaﬁe@céélldg‘r#e@( g{eghoggu Gy lle 165 170 175 Asn Arg
Leu Thr Asp Tyr Ile Ser Lys Val Lys GQu 180 185 <210> 5

46.  The method according to one of claims 43 to 44, wherein the interaction is assayed by

surface plasmon resonance, HPL, or mass spectroscopy.

47. The method according to claim 43, wherein the direct or indirect functional interaction
of step (d) is selected from the group consisting of induction of the expression of said
polypeptide of step (a), inhibition of said polypeptide, activation of the function of said
polypeptide, and inhibition of the function of said polypeptide.



<211> 398 <212> PRT <213> Hono sapiens <400> 5 Met Met Leu Lys Ay Ile Thr
Arg Leu Ile Ser Arg Ile His Lys Leu 1 5 10 15 Asp Pro Ay Arg Phe Leu Hi s
Met Gy Thr A n Ala Arg An Ser Ile 20 25 30 Ala Ala His Leu Asp Asn Gn

Val

Pro

Al a Lys

1223FPC.

Thr
Lys
Leu
Tyr
Cys
Ile
Leu
ser
Adn
Thr

Val
Thr
Leu
Leu
H s
Pro
Adn
Thr
Ile
Au

Val WORIBERIPWIo Arg Ala Ile 35 40 45 Ser Arg Thr POVEER3E®SS4ASP Pro
Hs Ay Asp An Hs Qu Seite 7 WO 21104/ 029287 PCTI EP20031010564
ST25.txt 50 55 60 Gy GipMepcT¥iossext! e Ser Pro G n ASP Leu GQu
Phe Pro 65 70 75 80 Hi se@sndeu f¥TanNg o Arg Phe val Met @ n Val
Phe ser Gu 85 90 95 Ala Cys Leu Met Val Arg Lys Pro Ala Leu GQu
#3057y roRIRIS BAOMEOSFafSchysgshs unthiEnger cRAiangkaGiiph Pro Ala Ile Arg
Leu T),Gue:ib! thsiszdam25 Gu Lys Ay Thr Ay Lys Thr Leu Ser Leu
val |1BuGH.s g 1€S0R135 140 Cys Ala Lys G n Asp Trp Leu Ile Leu H s
Asp Al%iﬂﬂifﬁi kady KMS 150 155 160 Trp Val Lys Asn Cys Arg Asp Leu

Ser ﬂd n 165 170 1. o ﬁGlnrlisr&o LeUGIu AIAs
A s A R

er 5 Leu Gly Au
<130> 0r1d15 Biomed

<140> 1223FPC
<141> 2003-09-22

<160> 73

<170> PatentIn version 3.1

<210> 1

<211> 654

<212> PRT

<213> Homo sapiens

<400> 1

Met Tyr Ser Ser Ser Cys Glu Thr Thr Arg Asn Thr Thr Gly Ile Glu
1 5 10 15

Glu Ser Thr Asp Gly Met Ile Leu ggy Pro Glu Asp Leu Ser Tyr GIn
20 30

Ile Tyr Asp val Ser Gly Glu ier Asn Ser Ala val igr Thr Glu Asp
35 0

Leu Lys Glu Cys Leu Lys Lys Gln Leu Glu Phe Cys Phe Ser Arg Glu

Ash Leu Ser Lys Asp Leu Tyr Leu Ile Ser Gln Met Asp Ser Asp GlIn
65 70 75 80

Phe I1e Pro Ile Trp Thr val Ala Asn Met Glu Glu Ile Lys Lys Leu
85 90 95

Thr Thr Asp Pro Asp Leu Ile Leu Glu val Leu Arg Ser Ser Pro Met
100 105 110

val GIn val Asp Glu Lys Gly Glu Lys val Arg Pro Ser His Lys Arg
seite 1



210
225
Phe
Thr
Al a
Leu
Al a
320
335
34S
360
375
395
Pro
Ile

215 220 val Val GQu Gn Ay Ile Thr Arg Val Arg Asn Ala Thr Asp Ala va
230 235 240 dy lle val Leu Lys Gu Leu Lys Arg On ser Ser Leu Ay Met
245 250 255 His Leu Leu Val Ala Val Asp Ay Ile Asn Ala Leu Trp Ay Arg
260 265wPr004mhe2steu Lys Arg G u Asp Lys Ser Pro Il e ECEEPN®G/MHss4d U Leu
Seite 8 WO 2004/ 029287 PCTI EP20031010564 1223rpc.5T25.txt 275 280 285
Val H's Asn LeU Arg Lys nmet nob3kps AspsAspe Trp Hs Gy Ay 290 295 300
Ile Val ser 1Asa Leu ser G n Thr1zy ser Leu Phe Lyg2FPro Arg 305 310 315
Lys Ala Tyr Leu Pro G n Qu Leu Leu Ay Lys Au Ay Phe Asp Ala 325 330
Leu Asp Pro Phe Ile Pro Ile Leu Val Ser Asn Tyr Asn Pro Lys Qu 340
350 &e a \edr Ides LIEIJeAngGT%rITI@rPrLCElﬂ ThasihasRrarplecglG@lwi s 355
365 Auwils Ala Pro Thr A438 u Ay Lys Lys Gl40Leu Leu Phe Leu ser 370
380 Asn Ala Asn Pro ser Leu Leu Gu Arg His Cys Ala Tyr Leu 385 390

2 6 <2 6 2 3 ' 0>,6 Ala @
Gl<ul£§ lL’(:Sa]cIJ_-‘(}u ﬁi’p P58r18> EE{TT :,é]}{f 3\ {lrg?g’ff E%g;p% 163? 151 &5%&/§g§eu >F/>r 0]
i S

val Ile Thr PhePhele Gy Mt Ile Ar

Glu Phe Ala His Asn Ser Asn Trp Tyr Ile Thr Phe Gln Ser Asp Thr
165 170 175

Asp Ala Gin GIn Ala Phe Lys Tyr Leu Arg Glu Glu val Lys Thr phe
180 185 190

GIn Gly Lys Pro Ile Met Ala Arg Ile Lys Ala Ile Asn Thr Phe Phe
195 200 205

Ala Lys Asn Gly Tyr Arg Leu Met Asp Ser Ser Ile Tyr Ser His Pro
210 215 220

Ile G1ln Thr GIn Ala GIn Tyr Ala Ser Pro val Phe Met GIn Pro val
225 230 235 240

Tyr Asn Pro His GIn GIn Tyr Ser Val Tyr Ser Ile val Pro GIn Ser
245 250 - 255

Trp Ser Pro Asn Pro Thr Pro Tyr Phe Glu Thr Pro Leu Ala Pro Phe
260 . 265 270

Pro Asn Gly Ser Phe val Asn Gly Phe Asn Ser Pro Gly Ser Tyr Lys

Thr Asn Ala Ala Ala Met Asn Met Gly Arg Pro Phe Gln Lys Asn Arg
290 295 300

val Lys Pro Gln Phe Arg Ser Ser Gly Gly Ser Glu His Ser Thr Glu
305 310 315 320

Gly ser val Ser Leu Gly Asp Gly GIn Leu Asn Arg Tyr Ser Ser Arg
325 330 335

Asn Phe Pro Ala Glu Arg His Asn Pro Thr val Thr Gly His Gin Glu
Seite 2 '



20 25 30 Tyr Val ser Ile Leu Leu A n Ser Asp Lys Lys Leu Thr An Qu Gn

35 40 45 Val ser Asp Ser Gn Val LeUIlle Arg Ser Arg Val Leu Arg Gu Asn 50
55 60 Gy Lys Tyr Ile Pro Lys @ n ser Phe Leu Thr Arg Lys Tyr Tyr The 65
70 75 80 seiWe2004420280041029287 PCT/ EP20031010564 1223FP[ PEEB2EXG1056ASN Asn
Pro Gu Asp Ay Phe Phe Lys Lys Thr LyS Arg Lys Val Vval 85 90 95 Pro Pro
Ser Pro Met Thr Asp Pro Thr Met LeQ@3Fet.4&8p5 Mokt Met Lys 100 105 110 Gy
Asn Val Thr Asn Val 34@u Pro Met Ile LewB49e Gy Gy Trp 1185315 120 125 Asn
Met Thr Phe ser Ay Phe val Thr Thr Lys val Pro Phe Pro Leu 130 135 140 Thr
Leu Arg Phe Lys Pro Met LeUdn AGn Gy Ile Qu Leu_Leu Thr 145 150 155 160
Leu Asp @Im ®ut %wa G3er LY&r G aTlerSer ghry Lephelneahs@lwablnesn 70 175
Phe Gy Leu Arg Ile Tyr Ser Led®9e Leu Ay A@n Aséﬁixsn Ala 180 185 190
Ala Asp A n Ser Arg Met Mt Adn Gu A@n Met Thr Gy Ala Ala Met 195 200 205

teu Gu W g%ﬁ1’33‘5G.E?s‘éA@RGWZ;?%ZA{@MM?;h%égér B16 A& 8rd 29 230 235
240 Leu Met a Lys Asp Leu HS Phe Gu Ay Met PRe Lys Lys G u Leu 245 250
255 dn Thr Ser 1le Phe 260

Arg Glu Asp Asp Arg Ile Ser Arg Pro His Pro Ser Thr Ala Glu Ser
385 390 395 400

Lys Ala Pro Thr Pro Lys Phe Asp Leu Leu Ala Ser Asn Phe Pro Pro
405 410 415

Leu Pro Gly Ser Ser Ser Arg Met Pro Gly Glu Leu val Leu Glu Asn
420 425 430

Arg Met ser Asp val val Lys Gly val Tyr Lys Glu Lys Asp Asn Glu
435 440 445

Glu Leu Thr Ile Ser Cys Pro val Pro Ala Asp Glu GIn Thr Glu Cys
450 455 460

Thr Ser Ala GIn GIn Leu Asn Met Ser Thr Ser Ser Pro Cys Ala Ala
465 470 475 480

Glu Leu Thr Ala Leu Ser Thr Thr GIn GIn Glu Lys Asp Leu Ile Glu
485 490 495

Asp Ser Ser val GIn Lys Asp Gly Leu Asn GIn Thr Thr Ile Pro val
500 505 510

ser Pro Pro Ser Thr Thr Lys Pro Ser Arg Ala Ser Thr Ala Ser Pro
515 520 525

Cys Asn Asn Asn Ile Asn Ala Ala Thr Ala val Ala Leu GIn Glu Pro
530 535 540

Arg Lys Leu Ser Tyr Ala Glu val Cys Gln Lys Pro Pro Lys Glu Pro
545 550 555 560

ser ser val Leu val GIn Pro Leu Arg Glu Leu Arg Ser Asn val val
seijte 3



<210> 7 <211> 403 <212> PRT <213> Hono sapiens <400> 7 seite 10 WO
2004/ 029287 PCT/ EP2003/ 010564 1223FPC. ST25.txt Met ser Gy Arg Val Ay Asp

Leu
Adn
Arg
Leu
Ile
Ay
Ile
ASP
du
Thr

Trp
Au
Lys

Ser

Asp
Trp
Arg
ser

Met

Ay
Leu
Cys
Ile
Lys
Asn
Leu

Pro Arg G@n Lys Qu Ala Leu 1 5 10 15 Ala Lys Phe Arg A u Asn Val
Val WOJ3MR0928f a Leu Pro Asn 20 25 30 Pro Asp AsPCONEP2PRE1$64 Leu
Leu Arg Ala Arg ser Phe Asp 35 40 45 Leu A n Lys Ser u Ala Mt
Lys H's Val Qu Phe Arg [1223FBG.SB250txtd n Lys Asp Ile Asp Asn Ile
Trp Gn Pro Pro565u Val Ile 65 70579 80 GAn An Tyr 12 Ser Ay
Cys Ay Tyr Asp Leu Asp Ay Cys 85 90 95 Pro Val Trp Tyr Asp lie
ProLeuAs Al a f Leu Leu. 10Q 105 110 Phe Ser Ala.‘Jel LsGIn
pel l%rrng E!Fﬁ Aﬁé‘tG PgA@uAmﬁﬁ a1 P01 53U &FQ %%? Yau @éu g

Ala Hs dn r Thr Lys Leu Qd g 130 135 140 L Val Qu Thr IIe
Ile Tyr Asp Cys Qu Gy Leu Ay Leu 145 150 155 160 Lys His Leu

T a0 VA E SRS A S S

Phe Pro VaI Al a Tyr Asn Leu Ile Lys Pro Phe 195 200 205

Phe Arg Gly Asn Ile Ile Pro Arg Gly Ala Ala G]y Lys Ile Arg Glu
g 615 620

GIn Arg Arg GIn Phe Ser His Arg Ala Ile Pro GIn Gly val Thr Arg

625 630 635 640
Arg Asn Gly Lys Glu Gln Tyr val Pro Pro Arg Ser Pro Lys
645 650
<210> 2
<211> 72
<212> PRT
<213> Homo sapiens
<400> 2 |
Met Gly val Glu Leu Met Met Glu Leu Glu Pro Leu GIn Gly Asn Glu
1 5 10 15

Glu Thr Arg Ala Leu Phe Met Pro Arg Glu Asp Thr Ala Arg Pro Gln
20 25 30

ser Ala Ser Gln Glu Glu Ser Sgr Arg Glu Pro Asp 2;5 Ala Gly Thr
35 4

Leu Ile val Asp Ile Ser Thr Ser Arg Thr val Ile Gln Asn Ala Tyr
50 55 60

val Ser Leu Glu Glu Thr Leu Lys
65 _ 70

<210> 3

<211> 367

<212> PRT

<213> Homo sapiens

<400> 3
seite 4



Leu

Ser Qu Asp Thr Arg LyS Lys Ile Met val Leu Gy Ala' Asn Trp 210 215 220

Seite 11 WO 20041029287 PCTFEP20031010564 1223FPC. ST25.txt Lys G u Val Leu

Leu
Ay
Asn
Lys
Adn
Phe
Lys
Leu
Leu
Tyr
Leu
400

Lys Hs Ile ser Pro ASP An Val Pro Val Qu 225 230 235 240 Tyr Qy
Thr Met WRROAGY2B 0 Asp Ay Asn Pro Lys Cys Lys Ser Z4H/EREIPHEGS | ys || e
Ty60r Ay Ay Asp Ile P65ro Arg Lys Tyr Tyr 2Val 70 Arg Asp 2 @ n Val
AGn dn Tyr Gu H's Ser Val ®Ra3FPe.SEISANE Gy ser 275 280 285 Ser H's
Val Qu Tyr Gu Ile Leu Phe Pro Ay Cys Val Leu Arg 290 295 300 Trp G n
Met Mt Lasp RECY PRDaANg pANGI Lesi o IPhd@hEl edl kePhargeGin 3ok 3l &iE 320

Thr Lys et Ay QuSArg Gn Arg Ala A¥0G u Met Thr G u Vval5 325 330 335
Pro Asn G n Arg Tyr Asn Ser His Leu Val Pro Qu Asp Ay Thr 340 345 350
Thr cys ser Asp,Pro,. dy lle Tyr_Val .Ley Arg he Asp, Asn, Thr, 355 360 365
Ser b 77k AR ARPAATGSCY Lo YA 3 188 Uak Y8 beY SR A5 AdNa7s 380
Pro Asp LyS Ala”Sser Qu Qu Lys Mett'Lys An [Cu Gy Ala’dy 385 390 395
Thr Pro Lys <210> 8 <211> 251 <212> PRT <213> Honp sapiens <400> 8

Seite 1&&@@9%@%&8@8?1&6’29&3/%@%% His val Cys igr Arg Arg GIn
5

Phe Pro Cys Tyr Thr GIn Gln Ile Leu Thr Glu Eas Cys Asn Glu val
50 55

Trp Phe Cys Lys Phe Ser Asn Asp Gly Thr Lys Leu Ala Thr Gly Ser
65 70 75 80

Lys Asp Thr Thr val Ile Ile Trp Gln val Asp Pro Asp Thr His lLeu
85 90 95

Leu Lys Leu teu Lys Thr Leu Glu Gly H1s Ala Tyr Gly val Ser Tyr
100 105 110

Ile Ala Trp Ser Pro Asp Asp Asn Tyr Leu val Ala Cys Gly Pro Asp
115 120 125

Asp Cys Ser Glu Leu Trp Leu Trp Asn val GIn Thr Gly Glu Leu Arg
130 135 140

Thr Lys Met Ser GIn Ser His Glu Asp Ser Leu Thr Ser val Ala Trp
145 150 155 160

Asn Pro Asp Gly Lys Arg Phe val Thr Gly Gly GIn Arg Gly GIn Phe
165 170 175

Tyr GIn Cys Asp Leu Asp Gly Asn Leu Leu Asp Ser Trp Glu Gly Qa"l
180 185 190

Arg val Gln Cys Leu Trp Cys Leu Ser Asp Gly Lys Thr val Leu Ala
195 200 205

Ser Asp Thr His GIn Arg Ile Arg Gly Tyr Asn Phe Glu Asp Leu Thr
210 215 220

Seite 5



1223FPC. ST25. t xt Met Asp Met Lys Arg Arg Ile His Leu Qu Leu Arg Asn Arg Thr
Pro 15 10 15 Ala Ala Val Arg Qu Leu Val Leu Asp Asn Cys Lys Ser Asn Asp
Gy 20 25 30 Lys Ile Qu @y Leu Thr Ala Au he val Asn Leu G u Phe Leu ser
35 40 45 LewWOpRe4Azt8NVal Ay Leu |Ile Ser Val ser Asn Leu HITERGB/OLESH Pro 50
55 60 Lys Leu Lys Lys Leu Qu Leu Ser u Asn Arg Ile Phe Ay Ay Leu 65
70 75 80 Asp Met Leu Ala Glu Lyd2R8wpereTasntkeu Thr His Leu Asn Leu Ser 85
90 95 dvy Asn Lys Leu Lys Asp Ile Ser Thr Leu Qu Pro Leu Lys Lys Leu 100
105 110 &p A3 Assu Ilesvadr GleuG N pAsSpR HBhePrs I ley et GevaPhahthmsid eu 115
120 125 228n Asp Tyr Arg 4 é3Q9er Vval Phe Lys Léd5Leu Pro G n Leu BA0 Tyr 130
135 140 Leu Asp Gy Tyr Asp Arg Qu Asp G n QQu Ala Pro Asp Ser Asp Ala

145 150 155 160 Val, As | _Asp. G.u €] dy Qu
Asp 165 196 W73 Asg 514 gggzﬁe@ Al @F“"Aslpe‘bég{%ﬁﬁ]d@agrﬁrgﬁ“ %}%gfﬂ Phe Asp
Gu 1S0 185 190 A u AS p Gu Asp Au Asp Val GIl dy ASP ASP Asp
Asp Gu 195 200 205 Val Ser Qu Gu Glu Au Glu he Ay Leu Asp Qu G u Asp
Gu ASD 410 245 A0 asEeLEn &9 OB ORA ORRPERPURIERPGOBI O PPN oy
1223FPC. 5T25. t xt Qefsp Au Asp Gu Aapfdu u Au dy GyLys Ay Gu Lys
Arg 225 230 235 240

val Thr Gln Gly Phe Tyr Thr Ile His Ser Cys Phe Gly Gly His Asn
275 280 285

Glu Asp Phe Ile Ala Ser Gly Ser Glu Asp His Lys val Tyr Ile Trp
290 295 300

His Lys Arg Ser Glu Leu Pro Ile Ala Glu Leu Thr Gly His Thr Ar
305 310 315 32

Thr val Asn Cys val Ser Trp Asn Pro Gln Ile Pro Ser Met Met Ala
325 330 335

ser Ala Ser Asp Asp Gly Thr val Arg Ile Trp Gly Pro Ala Pro Phe
340 345 350

Ile Asp His GIn Asn Ile Glu Glu Glu Cys Ser Ser Met Asp Ser
355 360 365

<210> 4

<211> 188

<212> PRT

<213> Homo sapiens

<400> 4
Met Asp val Asn Ile Ala Pro Leu Arg §8a Trp Asp Asp Phe ihe Pro
1 5 5

Gly Ser Asp Arg Phe Ala Arg Pro Asp Phe Arg Asp Ile §8r Lys Trp
20 . 25

Asn Asn Arg val val Ser Asn Lgu Leu Tyr Tyr GIn Thr Asn Tyr Leu
4 45

Seite 6



Lys
PRT
Met
Pro
dy
Al a
Leu
Au
Pro
Au
Asn

<210> 1

Arg GII Thr 24p Asp Qu Gy GQu A50 Asp 5 2 <210> 9 <211> 151 <212>
<213> Hono sapiens <400> 9 Met Pro Arg Ay Ser Arg Ser Arg Thr ser Arg
Ala Pro Pro Ala 1 5 10 15 ser Arg Ala Pro Gn Met Arg Ala Ala Pro Arg
Al a Pro WAPRWARZ28D 25 30 G n Pro Pro Ala Ala Al a Pr@GWEP28B801054 Val
Ser Ser Ala Ala 35 40 45 Ala Pro Arg Gn Pro Gy Leu Met Ala G n Mt
Thr Thr Ala Ala 50 55 60 Gly23RPCAABRVatxidy Ser Ala val Ay His Thr
Gy Vik valaAlpeAlgsMed Met sble "ar @lg way ehy Bhe i@y KBy Per Phen Al a
Pro AIaS,Qrg Pro Asp 85 90 9% lle Thr Tyr Gn @u Pro Gn Gy Thr Gn
Ala Gn Gn Gn Gn 100 105 110 Pro Cys Leu Tyr Gu Ile Lys G n Phe Leu

d Og%a Erise L@JRG&%QE%%?&%?%EAS%%H%E%ﬁ%ﬁé‘ﬁf Sy BB 145 150

eite 14 WD 20041024287 PCTI FP20031010564 1223FPC. ST25.t Xt <211>

6497 <212> DNA <213> Honp sapi ens

val Trp Ala Ala His Asn Lys Asp val Leu Arg Arg Met Lys Lys Arg
85 90 95

Tyr pro Thr Thr Phe val Met val val Met Leu Ala Ser Tyr Phe Leu
100 105 110

Ile Ser Met Phe Gly Gly val Met val Phe val Phe Gly Ile Thr Phe
115 120 125

Pro Leu Leu Leu Met Phe Ile His Ala Ser Leu Arg Leu Arg Asn Leu
130 135 140

Lys Asn Lys Leu Glu Asn Lys Met Glu Gly Ile Gly Leu Lys Arg Thr
145 150 155 160

Pro Met Gly Ile val Leu Asp Ala Leu Glu GIn Gln Glu Glu Gly Ile
165 170 175

Asn Arg Leu Thr Asp Tyr Ile Ser Lys val Lys Glu
180 185

<210> 5

<211> 398

<212> PRT ]
<213> Homo sapiens

<400> 5§
Met Met Leu Lys Gly Ile Thr Arg Leu Ile Ser Arg Ile His Lys Leu
1 5 10 15

Asp Pro Gly Arg Phe Leu His Met g]y Thr Gln Ala Arg ggn ser Ile
20 S

Ala Ala His Leu Asp Asn GlIn Vg1 Pro val Glu Ser zgo Arg Ala Ile
35 4

Ser Arg Thr Asn Glu Asn Asp Pro Ala Lys His Gly Asp Gln His Glu
Seite 7



<400> 10 ccgg9gt ggag gggcaaggcg agtgtgtgtc cttatcctag caattggggc gcgggcct gt
gagccagttg gagttgcggc ggcgggaacg attgggctga gcagaggacg acatgttget 120
tttcgtggag catttatggg gttaagtggc atgggatttc tgtttctgat agtaaatagc 180

aggt agcat c tweawaazes? ggtttaaatc ctaatgccaa agtatggcaa gREARPIUBO10564

ct ggaaat ac tgatgccacc ccagtaactc atggaactga aagctcttgg catgaaatag 300
cagctacatc aggtgctcat cctgagggt al@rdergagr2s ctxwvgaagat atatgtaaag 360
aatatgaagt aglgtattct tcatcttgth5>aaaccacaag aaat acbfica ggcattgaag 420

aat caactga tgggatgatt ttaggaccag aagatctgag ttaccaaata tatgatgttt 480

ccggaga caatttagca gtttct acctaaa agaatgtctg aagaaacaat 540
tagaattcggyt‘ﬂﬂ tfﬁ‘écd'éfrg&éﬁagg?g eEa R Fc ASPr ?g!’t git-'aThEt\'%l Ry I:"“6’00
atagt gat®a gttcatccca atttg§fcag ttgccaacat ggddgaaata aaaaagttga 8%60

ctacagaccc tgatctaatt cttgaagtgt taagatcttc tcccatggta caagttgatg 720
ag78agggt @@g a a t f al a t g

ct gaaacaagéa azeittq:}algggggg?gt g‘égaﬁéﬁ%t .gth}teg:ta%-l nagttagaggg ' So%@%gﬁ’t cG]é’40

t gataagctg tgagtttgca cacaat agca actggtatat cactttccag tcagacacag 900

at gcacaaca ggcttttaaa tacttaagag aagaagttaa aacatttcag ggcaagccaa 960

t laat g0gadagcwatizanmeec vallcaagaces pid tAlgctiiaa gaat gelt aéucgias that geu 0 seite
15 WD 2004/ 029287 PQUOEP2003/ 010564 105

Lys Asn Thr Ser Phe Ala Tyr Pro Ala Ile Arg Tyr Leu Leu Tyr Gly
115 120 125

Glu Lys Gly Thr Gly Lys Thr Leu Ser Leu Cys His val Ile His Phe
130 135 140

Cys Ala Lys GIn Asp Trp Leu Ile Leu His Ile Pro Asp Ala His Leu
145 150 155 160

Trp val Lys Asn Cys Arg Asp Leu Leu GIn Ser Ser Tyr Asn Lys Gln
165 170 175

Arg Phe Asp Gln Pro Leu Glu Ala Ser Thr Trp Leu Lys Asn Phe Lys
180 185 190

Thr Thr Asn Glu Arg Phe Leu Asn GlIn Ile tys val Gln Glu Lys Tyr
195 200 205

val Trp Asn Lys Arg Glu Ser Thr Glu Lys Gly Ser Pro Leu Gly Glu
210 215 220

val val Glu GIn Gly Ile Thr Arg val Arg Asn Ala Thr Asp Ala val
225 230 235 240

Gly Ile val Leu Lys Glu Leu Lys Arg Gln Ser Ser Leu Gly Met phe
245 250 255

His Leu Leu val Ala val Asp Gly Ile Asn Ala Leu Trp Gly Arg Thr
260 265 270

Thr Leu Lys Arg Glu Asp Lys Ser Pro Ile Ala Pro Glu Glu Leu Ala
Seite 8



1223FPC. sT25. t xt

ccagtcttta
cctcagtctt
aat ggt agt t
at gaat at gg
ggt t cagaac
agtt caagaa

attctagtat ctatagtcac cccattcaaa ctcaagcaca gtatgcctcc
1080 tgctgccggt atataatcct caccaacagt actcggtcta tagtattgtg
11 ggtctccaaa tcctacacct tactttgaaa caccactggc tccctttccc

Woee4eYyBT gaat gg ctttaattcg ccaggatctt at aaasRERHEPGOUE6L gCt

gtcgaccatt ccaaaaaaat cttgtgaagc ctcagtttag gtcatctggt
1320 act caacaga gggctleRgrect st25gooyg at ggacagtt gaacagat at
138Q@7&cttt ccagc tgaacggd8#) aaccccacag taac285gca tcaggagcaa

acttaccttc

ggcaggagaa
cat cct t ch@u

1440 agaaOggagac ttccactttg caggtggaac agaat gggga ctatggtagg
ctectcttca aa acaggat ct caagac
2%60‘”(%@??& bgﬂ gyg g"eg'c Sa g&t AEEQEEPU&H & &1dfaaat
tttccacctt t aS6cctggaag ttc aaga atgccaggtg 3 tcgtttt ggagaat agg
atgtctgatg 1680 ttgttaaagg tgtctacaaa gaaaaggata at gaagagtt gacaattagt
tgcccagt g, f—’l7§1 agg%%‘il Al 92 gGgAF GRs ﬂﬂc%ﬂgt Sk E‘éﬁaﬁﬁéat"g Cﬁa&%
accagttcggg catgt(Ogctgc tgagghtact gcattaagca gaactcagca agaaaaggagy
ctaatagaag attcctctgt tcagaaggat ggtctcaatc agacaactat accagtttct
cctccaagta 1920 ctacaaagcc atcgagggca agtactgctt caccatgtaa taataacata
aat gcagctps ABBOwageugPggcGlot Gtaggaa loac&yadys GlagGlwt Bhe tAsmmglar gc
cagaagcccc 2040 ctaaagddéc atcttcagtt cttg3§cagec cact acggga atl% cgctcc
aatgtggtgt 2100 ctcccaccaa aaat gaagac aat ggagctc ctgagaactc cgttgagaaa

ccacatgaga
eu Asp Pro Lys Glu

val
345

Phe Ile Pro Ile Leu
340

Ser Asn Tyr Asn Pro

350

phe Glu Ser Gln teu Glu Asn Asn Leu GIn His

355

Cys Ile Tyr Tyr

Tr
360 3

365

Glu Glu Phe

375

Pro Thr Glu Gly Leu Leu Leu Ser

380

Glu Lys Ala
370

Lys Lys

Leu Leu Glu His Ala

390

Asn Ala Asn Pro Ser

385

Arg Cys Tyr Leu

<210> 6

<Z211t> 261
<212> PRT
<213> Homo

<400> 6

Met Ala Gly Pro Glu
1 5

sapiens

Leu Leu Leu Asp Ser Asn Ile Arg Leu Trp val

10 15

val Leu Pro Ile val Ile Ile Thr pPhe Phe val Gly Met Ile

Arg His
20 25 30

Thr GIn Glu Gln

45

Tyr val Ser Ile Leu Leu GlIn Ser Leu

35 40

Asp Lys Lys

val Glu Asn

60

val Ser Asp Ser Gln val Leu Ile Ser

50 55

Arg Arg Leu Arg

Gly Lys Tyr Ile Pro Lys GIn Ser Phe Leu Thr Arg Lys Tyr Tyr Phe
65 70 75 _ 80
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2160 seite 16 WD 2004/029287 PCT/ EP20031010564 1223FPC. ST25.txt agccOagaagc
aagggct agt aaggattatt ctggcttccg aggcaatata atccccaggg 2 g2ag8aagcagg
aaaaat cagg gaacagagac gccagtttag ccatagggct atacctcagg 20 gagtgactcg
acgt aat ggc 03¥4028487 at gt gccacc cagat cacca aagt aaaaaa ZFIAFERGEBOEBEACT
attcaaaaac ttcactctct tcccattaaa cttgaactgt ggctatattg 2400 aactgttttg
gaggggaggg ggtagccagg aaggaaacaal@agerpagees gixacatttca 2460 ttatggattt
tggagttgtg agtgatagga tcccaaaatt catctctaat gtggttttta 2520 aatgctggag
gattccaatc aatataaata tatatatata tatacacaca catatataaa 2580 aagtataatt
caat ttt ofsn tASICtPAOL 6 Utgsmﬂngfhe tRheatlivsgt Yagah bt LY §cARG dasgdadt Vagd
attttgag ggttcagatt tag §tggaa gaaaaaaaag f%acat acat ccttcagt 5 2700
aggaagOat gag ggaat gagag aaaatatttt ttgaagaagc atttctgtaa aattagaaat 7

tacttttt tc t t C 94349 g a C C t t,.2820
tgtattg d%’§§~a&%?cggoﬁggtttggdésécctgq_ tgeégpépgigﬁgA%gt g&%bLy§880
cgaa~ gaagc caaatctgQ P gtcatgttag taaatgattt gaaaactgaa tgtaatactt

gagtagattt ttttttctag tttgaaattt agtctgtctt tttgacctta ctaatatttc 3000

attt aacagpy tA<H §_JaThrCAgAt Va1 ACed tiﬁzgcs)'ﬂthgtIMaEbaCEMt (13;3?%19 oarpa 118060
115

Asn Met Thr Phe Ser Gly Phe val Thr Thr Lys val Pro Phe Pro Leu
130 135 140

Thr Leu Arg Phe Lys Pro Met Leu GIn GIn Gly Ile Glu Leu Leu Thr
145 150 155 160

lLeu Asp Ala Ser Trp val Ser Ser Ala Ser Trp Tyr Phe ieu Asn val
165 170 175

Phe Gly Leu Arg Ser Ile Tyr Ser Leu Ile Leu Gly GIn Asp Asn Ala
180 185 190

Ala Asp GIn Ser Arg Met Met Gln Glu Gln Met Thr Gly Ala Ala Met
195 200 205

Ala Met Pro Ala Asp Thr Asn Lys Ala Phe Lys Thr Glu Trp Glu Ala
210 215 220

Leu Glu Leu Thr Asp His GIn Trp Ala Leu Asp Asp val Glu Glu Glu
225 230 235 240

Leu Met Ala Lys Asp Leu His Phe Glu Gly Met Phe Lys Lys Glu Leu
245 250 255

GIn Thr ser Ile Phe
260

<210> 7

<211> 403

<212> PRT

<213> Homo sapiens

<400> 7
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ct caaggaaa gggggttatt caagaaattg aaaatttcat cttggacctc agtgcatcgg 3120
tcaaatggat ttcagaggtt taaacttccc tgtgattccc cctgaatacc cccaaaatga 3180
gaaacaaaat tttttttctt actccatttg ttactctctg ttctttgact gcccacccac 3240
agaaaagcaa MOz0B02RW87tacctactca attgtgtgtt tgtaatttgt timcERagoioseite 17
WO 20041029287 PCTI EP20031010564 1223FPC. ST25.txt 3300 33tcaaatc atataaattg
ttctaaattt cagaattgaa cattgaagtailppasptcttzs.ixt8 60 tg3ttcacaca tttagaattt
tagct cccaa gat ggt aggg cagactgacc gtacagtaat 3420 ttatttgtcg ttagtgttaa
agat t aageat tSEgt &ot dargcval t GhgtAsp tlomntSeat ¢gro3489 Glhnaiags aGhu adaatiiet t t
ttaaaggckt aatttgggag g§gggactta tttctgtttd0 3540 cagtgtatta ddxtccttcce
ctcctcttct ccccccacac ccaacaaaat acagtttgga 3600 attcactgaa acagtaccag
caagt cat attt at ga aagatggtt _3660 gaag aatt agt gcat aat
ttctcagt g'ggaﬁ f‘%‘gtga}aaﬁa:]tg’b a2l abﬁaggf' P!y ROytASA

tt agaaaatg actaaaat t aaaaaccgt gttgt aa 3780 tctgtttt gt cat accat
gttcagagtt ctatgtaagg tgggttttat ttttctttta 3840 agggatagtt tgtaatagta
agaact gtge, t t t qqu 8 0 g gt gaac
act ggaaagc ac 53:{ ggrcglﬁ ggggltgg'aelgcgéé‘t lequgaagg %tAﬁ?glga@'Iaegbt@gais
aatggtggtt aaaattacat tactgtgaaa ttcatcttcc

Leu GIn Lys Ser Glu Ala ggt Leu Arg Lys His val Glu Phe Arg Lys
50 60

Gln Lys Asp Ile Asp Asn Ile Ile Ser Trp GIn Pro Pro Glu val Ile
65 70 75 80

GIn GIn Tyr Leu ggr Gly Gly Met Cys ggy Tyr Asp Leu Asp S;y Cys

Pro val Trp Tyr Asp Ile Ile Gly Pro Leu Asp Ala Lys Gly Leu Leu
100 105 110

Phe Ser Ala Ser Lys Gln Asp Leu Leu Arg Thr Lys Met Arg Glu Cys
115 120 125

Glu teu Leu Leu GIn Glu Cys Ala His GIn Thr Thr Lys Leu Gly Arg
130 135 140

Lys val Glu Thr Ile Thr Ile Ile Tyr Asp Cys Glu Gly Leu Gly Leu
145 150 155 160

Lys His Leu Trp Lys Pro Ala val Glu Ala Tyr Gly Glu Phe Leu Cys
165 170 175

Met Phe Glu Glu Asn Tyr Pro Glu Thr Leu Lys Arg Leu Phe val val
180 185 190

Lys Ala Pro Lys Leu Phe Pro val Ala Tyr Asn Leu Ile Lys Pro Phe
195 200 205

teu Ser Glu Asp Thr Arg Lys Lys Ile Met val Leu Gly Ala Asn Trp
210 215 220
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4020 aactctaagt taagctttgg agatacatgt tagtggttaa ctgttaagag ctttgaaaac

actycacata tctgtacaag ccagaattac tatttctttg acttattatt agcttggcag 4140
tttcttttga tttgattgtt ttatgacatg gtatactact atatttactc agtttgaaac 4200
tattcatttc tWOAWAHENB7 ttttaaaaat tgcctactag gt gaaacat a acHA/ERMESA19549260
tacctgtgct gaaatttggg ggaagtttag gtcctttaaa aaaacatatt aatcattgac 4320
tacatctatg ataaaagtgc ttattttgqt 1IRP3rP@agBls aadgcagttg gt ggaaaata 4380
Seite 18 WD 20041029287 PCTI EP20031010564 1223FPC. 5T25.txt taaacgtttt

aagt gt t das adlecvailggaut gut L? M s thleasgaaPraaasnt 610 gvali4Rm twedasducac
ttggt aagd@b ttataaactt aattaé %ca cttaaaatga aaé3btactt 4500 tttt248aca
at gt gt caca aatgtaggtc tgtattactt gtatgcttgt gtgacttact 4560 gttagtccag

caagt at St 0oLt FA"C ol Eaﬁﬁ R Akt 53&5@: Py dat tg:;g Riat a

taacctttaa aaattttctc aftaagacaa tgtttttaat~ttaatttgcc 4740 t tacatc

4080

taatagttcc catttgatgg catgtatagg gaagagtgag agagtgtgtg 4800 tgttgttgtatg

t gt gt gt 3¢ a1l A@t Y ragl gagpPt fsp i PrR0Arat L3t Tykary Ftﬁfﬁ%%?%sp
tttaaagttt gtatctaaggpaatgcctatg agttgtygsga agctcttgge 492 tttttticca
acgttacttt gtaactaatg agggtggatg ttcattgtag tttatttatt

GIn val Lys GIn GIn Tyr Glu His Ser val Gln Ile Ser Arg Gly Ser
275 280 285

Ser His G1n val Glu Tyr Glu Ile Leu Phe Pro Gly Cys val Leu Arg
290 295 300

Trp G1n Phe Met Ser Asp Gly Ala Asp val Gly phe Gly Ile Phe Leu
305 310 315 320

Lys Thr Lys Met Gly Glu Arg GIn Arg Ala Gly Glu Met Thr Glu val
325 330 335

Leu Pro Asn GIn Arg Tyr Asn Ser His Leu val Pro Glu Asp Gly Thr
340 345 350

Leu Thr Cys Ser Asp Pro Gly Ile Tyr val Leu Arg Phe Asp Asn Thr
355 360 365

Tyr Ser Phe Ile His Ala Lys Lys val Asn Phe Thr val Glu val Leu
370 _ 375 380

Leu Pro Asp Lys Ala Ser Glu Glu Lys Met Lys Gln Leu Gly Ala Gly
385 390 395 400

Thr Pro Lys

<210> 8

<211> 251

<212> PRT _
<213> Homo sapiens

<400> 8
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4980 tggttcttta gatggaggaa tttaaaaaat caaatttttc tcttcacctt tatgacttga 5040
catttccttg atctgttgga ggctaaaagt aggtataaat gatattgaat gttgggtata 5100
gtgatactct gccatagttc ttactgcatg aagagaacaa gagtcacaca agttcaccac 5160
tttgcacttc WAGHYAZIY t acat agaga cattgcaaaa cctgtctcca t tRGEERPEBO1056920
tgataattaa ggttttcata atacctaggg cctgtctctg agtaatttta attttgccaa 5280
atacactgac atttaaaata gtgatccatclPaappgisEas . tioggct gggt tttgaggaat 5340
ab4aagagedt Aspasegatws ApgtArgtIte tHig teucGluateu gdrgassn tAne ddat §ro

at cag00at gct gtgcagaattSctgatttatt tttgtttd8t aaaattaaga tagctigaat 5460
attatttcac attccttttt cttttttaaa taaacaggtt tgctttggaa aggcttaatg 5520
Seite 19 MO 20041029287 iCﬁéEPg%gg 010564 é223 Pc.5T25,t xt, at aaqtgtt
agcat ct tAH Al2g 8 a?égg‘é B aattha j‘gfa'rb?gpt S8t GYRakyt aseré%'hd* ey

t aaaagtt aa t gaacact tctagttttc ttagttdtgg ccttaataat 5 tagtctcttg
gcttaaatgt ccactggttt tactttgaca cagttgaaca acactggggt 5700 taagtctctg
gt at t t agges ACRAILAERy ! PLATHRACK L PhR2QaRTASACRAY [G1 ik tild kft ac
agaaaagat’a aaac3gaaaa” gagaacagtg tafg ccttct gaggggctttgs 5820 tataaattat
taactataat atatgatgga ttttttccta attttttata tttccttaca 5880 attttggtgg
ccattaattt aactttaggc ttttgggcat atgctagtct gagcttccga 5940

Leu Ile Asn val Gly Leu Ile Ser val Ser Asn Leu Pro Lys Leu Pro
50 55

Lys Leu Lys Lys Leu Glu Leu Ser Glu Asn Arg Ile Phe Gly Gly Leu
65 70 75 80

Asp Met Leu Ala Glu Lys Leu Pro Asn Leu Thr His Leu Asn Seu ser
85 90 5

Gly Asn Lys Leu Lys Asp Ile Ser Thr Leu Glu Pro Leu Lys Lys Leu
100 105 110

Glu Cys Leu Lys Ser Leu Asp Leu Phe Asn Cys Glu val Thr Asn Leu
115 120 125

Asn Asp Tyr Arg Glu Ser val Phe Lys Leu Leu Pro Gln Leu Thr Tyr
130 135 : 140

Leu Asp Gly Tyr Asp Arg Glu Asp GIn Glu Ala Pro Asp Ser Asp Ala
145 150 155 160

Glu val Asp Gly val Asp Glu Glu Glu Glu Asp Glu Glu Gly Glu Asp
165 170 175

Glu Glu Asp Glu Asp Asp Glu Asp Gly Glu Glu Glu Glu Phe Asp Glu
180 185 190

Giu Asp Asp Glu Asp Glu Asp val Glu Gly Asp Glu Asp Asp Asp Glu
195 200 205

val Ser Glu Glu Glu Glu Glu Phe Gly Leu Asp Glu Glu Asp Glu Asp
210 215 220
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aaagatacat atatgtttcc cttttcatta gctgaatgag gatattttaa gaagttgaaa 6000
gagaatttat tttcaagttg tgagtaaatc ctcctttgaa attcacctga ttattagata 6060
acttaaagtt tatttttaaa agctgacaac tttttatgaa tcttcgagtt gacagttcct 6120
aaaaaagcgt aaWexrBeRPWIt aat gggctgt gtattaaatg gttttatttt BEHEPIHGAS6H
gcacagaaca ctgttgaaat atccatatca acttgatttt tttaacctaa ttcaggtgtc 6240
cttttcatct cttaaatgtt gggggt goggg IP23Fpagstasgtkmtccgge ttctgttttg

t ccgab6t t GhutAsmazitu tArp &lat Gl ugGlaac ot bt tGloc Gdychyaatily glgtiges

tgct cat gédSt aaaat gtt a aaat gagPac atccttgtat tt@Batttgt tttcaacatc%m
gccaaggt gc tatgggaaat taacaaaatt agaaaaaaaa taaaattatt aaaaagcaaa 6480
aaaaaaaaaa aaaaagﬁédg§97 <2é0> %; 11> 484 <212> DNA seite 20 WO
2004/ 029985 ME | 1?@35 2P §293¢

at gggggt gg aact cat gat gdaattggag cctttacaa aat gaaga gacaagagct
ctctttatgc cacgtgagga tacagcaagg ccccaatctg caagccagga agagtcgtca 120
cgagaaacgpgaccqt gcagg aactctgatc gtggacattt caacctccag aactgtgatc
caa88adagpgpat pptatcttt ggaagaaact ctgaagtaaa ggccggaata ttctttgttt
aaaacatt a1 2Rracgggpaca gaccaaagca tcaagcaaga agtttcctgg caataaacta 300
agcacagcakliat tHdmd ssapj@macacaaa ttaagtgttc aacctgtggc aaatttgtac 360

<400> 9
Tet Pro Arg Gly ger Arg Ser Arg Thr igr Arg Met Ala Pro Pro Ala
15

ser Arg Ala ;60 Gln Met Arg Ala g}a Pro Arg Pro Ala gro val Ala
0

GIn Pro Pro Ala Ala Ala Pro Pro Ser Ala val Gly Ser Ser Ala Ala
35 40 45

Ala Pro Arg GIn Pro Gly %gu Met Ala Gln Met 21a Thr Thr Ala Ala
50 0

Gly val Ala val Gly Ser Ala val Gly His Thr Leu Gly His Ala Ile
65 70 75 80

Thr Gly Gly Phe ger Gly Gly Ser Asn gga Glu Pro Ala Arg gro Asp
5 5

Ile Thr Tyr GIn Glu Pro GIn Gly Thr Gln Pro Ala Gln GlIn GIn Gln
100 105 110

Pro Cys Leu Tyr Glu Ile Lys GIn Phe Leu Glu Cys Ala Gln Asn Gln
115 120 125

Gly Asp Ile Lys Leu Cys Glu Gly Phe Asn Glu val Leu Lys GIn Cys
130 135 140

Arg Leu Ala Asn Gly Leu Ala
145 150

<210> 10
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tttctccctg aattatgttg ttatcaaaga aaaaaattgg gaagcat ggc aaaat at cat

420

caaaactgaa actagaatta aactaaatta aaat aaaaaa aaaaaaaaaa aaaaaaaaaa 480 aaaa
484 <210> 12 <211> 1904 <212> DNA <213> Honp sapi ens <400> 12

ct acOCcgt gcawoagiirep8at g ggaaggct aa gggacagctt cccgat ct aaPAQUERIIDEEOI64
aaacttcaga cctatttacc accatcagtg atgcttcccc cacggcgttt acagactctc 120
ctgcggcagg cggtggaact acaaagggat 1Q@@FgccsaRsatxacaat ac caaacttgat 180

aat aat ctaplhbtt @34t c tctgcttata gaccatgttt gtagtaggag gcagttccca 240
tgttatacgldlagc act tacggagcat tgtaatgaag tgtggttctg taaattctct 300

aat gat ggealdt adiMh G@PI&PRggat ca aaagat acaa cagttatcat atggcaagtt 360

gat ccggat a_ cac gct aaaactgctt aaaacattag aaggacatgc ttatggcgtt Seite 21

WO 2004/ §299%7

B

cat ggagt CE99GHIAHL SAIRAIGLL,A0EILY

ggctttgg

gtttgaca

R R e

ggcagttc

aa

tttcgtggag
18
aggtagcatc
240
ctggaaatac

300

cagctacatc
360

aatatgaagt
420

aatcaactga
480

ccggagaaag
540

tagaattctg
600

atagtgatca
660

ctacagaccc
720

agaagggtga
780

ctgaaacaac
840

tgataagctg
900

atgcacaaca
960

ttatggcaag
1028

catttatggg
taaaggaact
tgatgccacc
aggtgctcat
aatgtattct
tgggatgatt
caattcagca
tttttcacga
gttcatccca
tgatctaatt
gaaagtgaga
accaatagag
tgagttigca
ggcttttaaa

gataaaagcce

I EP20031010564 . 1223FPC. ST25. t xt 4 tcttatatt
fore At g, cast tandht  etdadhatat

t acaaaca ggagaact aa ggacaaaaat gagccagtct 540 cattgaOagaca

S oA 088 SRR

ttg

gttaagtggc atgggatttc tgtttctgat agtaaatagc

ggtttaaatc

ccagtaactc

cctgagggta

tcatcttgtg

ttaggaccag

gtttctacag

gaaaatttgt

atttggacag

cttgaagtgt

ccaagtcata

gaagtgaaag

cacaatagca

tacttaagag

atcaatacat

Ctaatgccaa

atggaactga

atgcagagct

adaccCacaag

aagatctgag

aagacctaaa

caaaggatct

ttgccaacat

taagatcttc

agcgttgtat

gtttgttcaa

actggtatat

aagaagttaa

tttttgctaa

Seite 15

agtatrggcaa

aagctctigg

ctcagaagat

aaatactaca

ttaccaaata

agaatgtctg

ttacttgata

ggaagaaata

tcccatggta

tgtaattctt

aagtgaaaac

cactttccag

daacatttcag

gaatggttat

gaaattgctc

catgaaatag

atatgtaaag

ggcattgaag

tatgatgttt

aagaaacaat

tctcaaatgg

aaaaagttga

caagttgatg

agagagattc

tgceccaaag

tcagacacag

ggcaagccaa

cgattaatgg



ggggt aagag tgcaatgcct ttggtgcttg agtgatggaa agactgttct ggcatcagat 720
acacaccagc gaattcgggg ctataacttc gaggacctta cagataggaa catagtacaa 780
gaagatcatc ctattacgtc ttttactatt tcaaaaaatg gccgattagc tttgttaaat 840
gt agcaact c ayggegineewsr tttat gggac ttgcaagaca gagttttagt acREIAERIOER010584
caaggQOgtgtta cacaagggtt ttatacaatt cattcatgtt ttggaggcca taatgaagac 960
ttcatcgcta gtggcagtga agatcacaagl@p8rpcadrds agaacaaacg tagtgaactg 1020
ccaat t gcygt Agitaac aggtagacac acgta timgiaazachagtgtgagti yggewoc areas cti@8o
att ccacccH)8Qgat ggccag cgcctcagat gatggcactg ttagaatatg gggaccagca 1140
ccttttatag accaccagaa tattgaagag gaatgcagta gcatggatag ttgatggtga 1200

altttggagﬁgﬁpéﬁgécéﬁéiagtﬁ€§a%@¢%ﬁigﬁﬂ agltegotatat tagtatt@ta Jegaagtctt
t ggt OOgc aaacatgatt gatagctgga cagacatgct cgtcatgaaa aaagaaccat 1320

0
cagoacorids S RGARCOLE O FODRRE STt oL PACCCEek LUt gr abiio
gaact gt gc cattcaggc ttacccattg aactcagtat atatattttt ttccttcctg 1500

000008t SO L OVt Gt AR CLPct gt aat o gt aax: par ro e ideeeEsth..

ctttatttaa cagtttagaa ggcttgatag aaagagtgca ttagtctgaa gagtatacat
t ggat agopec ettt cchababbhat gtgtgdaapaaitcagtttagcgttatctggt
1320

actcaacaga
1380

actttccagce
1440

agaaggagac

1503

ctctcttcag
1560

cagctgaatc
1620

tacctggaag
1680

ttgttaaagg
1740

ctgcagatga
1800

catgtgctgce
1860

attcctctgt
1920

ctacaaagcc
1980

cagctgtggce
2040

ctaaagagcc
2100

ctcecaccaa
2160

tgaacggcat

ttccactttg

aggtcgaaga

aaaggctcca

ttcatcaaga

tgtctacaaa

gcagacagaa

tgagcttact

tcagaaggat

atcgagggca

tctacaggaa

atcttcagtt

aaatgaagac

gggctctgta tccttggggg

daccccacag

caggtggaac

cgacgagaag

acaccaaagt

atgccaggtg

gaaaaggata

tgcacttctg

gcattaagca

ggtctcaatc

agtactgctt

ccccgaaagt

cttgtgcagce

aatggagctc

atggacagtt

taactgggca

agaatgggga

atgacaggat

ttgacttatt

aactcgtttt

atgaagagtt

cccagcaact

caactcagca

agacaactat

caccatgtaa

taagttatgc

cactacggga

ctgagaactc
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gaacagatat

tcaggagcaa

ctatggtagg

ctcaagacct

agcctcaaat

ggagaatagg

gacaattagt

caatatgagt

agaaaaggat

accagtttct

taataacata

tgaagtgtgc

acttcgctce

cgttgagaaa

ggttcagaac

agttcaagaa

acttaccttc

ggcaggagaa

catccttcaa

tttccacctt

atgtctgatg

tgcccagtge

accagttctc

ctaatagaag

cctccaagta

aatgcagcta

cagaagcccc

aatgtggtgt

ccacatgaga



180 tttagcttga gatctttgca gcttggttca tggattctag ccttgcccgt tgcgcagtat 1740
at act gat cc agat gat aaa ccagt gaact atgtcaaaag cactctcaat attacatttg 1800
acaaaaagtt ttgtactttt cacatagctt gttgccccgt aaaagggtta acagcacaat 1860
tttttaaaaa tEO2DMHAYPART agt at tt aaa aaaaaaaaaa aaaa 1904 <2AOFERB03/dEsh4> 2088
<212> DNA <213> Honp sapiens <400> 13 cgctgtcaac tctccaactc agctcagctg

at cggttgcc gccgccgecg ccgccagatt 1208 FpcggapyceRt agaacgcaaa gct gagaaca
t ggacgttaa tatcgcccca ctccgecgect 120 gggaaccgattt cttcccgggt tccgatcgcet

ttgcccggag;gsfaagaxgggggntagttaaggaaa&ggammggtﬁnggggEggtgaagcaaattgntaggg
tctattaccd2ccaactac ctggtggtgg ctgcOQcatgat gatttccatt gtggggtttc

tgagtccctt caacatgatc ctgggaggaa 300 tcgttgggtggt gctggtgttc acagggtttg
t gt gggcaf é’é&l%&g@c faacagagedy g&?ij’é%&g%g £5eta8986Ear ERACEECagy
tcgttatgg%g tcatgttg gcgagctatt tccttatctc catgtttgga ggagtcatgg
tctttgtg t f,CCtt t t ac
tt cggaac %gﬁ@%éﬁéi o dris. aPaoatfdl Hedilct o, TbaTHAF G SRM DD
cgatgggcat " tgtcctggat gccctagaac Seite 23 WO 2004/ 029287 PCTI EP2003/ 010564

1223FPC. gdgeadadct % REeGaRItReAAtEH6E HEA 1AAAC t2ghacRGLaggétathttg
caaagt gaag4gm@at aaacat

agcggttttg gaggggaggg ggtagccagg aaggaaacaa gagaaagtac gtccatttca
4 .

ttatggattt tggagttgtg agtgatagga tcccaaaatt catctctaat gtggttttta
2520

aatggtggag gattccaatc aatataaata tatatatata tatacacaca catatataaa
258

agg}gtaatt tttctatttt tgtttttggt tttaatttgc agagatttgc tgccaggaat
cggggttgag ggttcagatt tagcttggaa gaaaaaaaag aaacatacat ccttcagtat
aggggatgag ggaatgagag aaaatatttt ttgaagaagc atttctgtaa aattagaaat
tgg%gttttt aatctattta aagtttggct tgaagaatgc catctctgac tatatggect

tgggstgcaa agcagatcag tggctggggt gcctgttgtg ggtgtgagtg tgtacaagag

cggﬁggaagc caaatctgtt gtcatgttag taaatgattt gaaaactgaa tgtaatactt

gagtagattt ttttttctag tttgaaattt agtctgtctt tttgacctta ctaatatttc
3000

atttaacaag ttgtaaaact ctgattgtac ttagagatgt gactaccaat cagtttgata
3060

ctcgaggaaa gggggttatt caagaaattg aaaatttcat cttggacctc agtgcatcgg
3120

tcaaatggat ttcagaggtt taaacttccc tgtgattccc cctgaatacc cccaaaatga
3180 '

gaaacaaaat ttrttttctt actccatttg ttactctctg ttctttgact geccacccac
3240

agaaaagcaa aataaccaac tacctactca attgtgtgtt tgtaattgct ttgagcagtc
seite 17



720
780

aact UUt acct g agctagggtt gcagcagaaa ttgagttgca gcttgccctt gtccagacct
atgttctgct tgcgtttttg aaacaggagg tgcacgtacc acccaattat ctatggcagc
at gc4aat gt at aggccgaact attatcagct ctgatgtttc agagagaaga cctcagaaac
Cgaaagaaaa cwectw@eeB7cctattgtgt ctgaagtttc acgtgtgttt atecEER0032010800
at gggaaat g gatcacacga tttctttaag ggaattaaaa aaaataaaag aattacggct 960
tttacagcaa caatacgatt atcttataggijaasdspaagas aftt gt aa agtat caaga 1020
caat acgagi3@mat gaaaag gctgttaaag tagatgacat catgtgttag cctgttccta 1080
aatccctaga attgtaatgt gtgggatata aattagtttt tattattctc ttaaaaatca 1140
aagat gat tagitaaatac \dtiatgeaatgt FretagRe Yyt gramgatggaaacaypgaaghygctuaact ciaeo

tgtttcoOat Otcctttacaa atataaagat agctgtttag gatattttgt tacatttttg

taaatttttg aaatgctagt aatgtgtttt cacca ca%% tatttgttac aaacttaatg 1320
tcattttcEé? Jititagaad et af 4o beced 199l age9 5388 HIa€ ¢ 9t LI tASd0
aat acaaac caaaaaat aaaacaaaac ttgagttcta tttaccttgc acattttttg 1440
ttgttac g g g 0
{ anct ggabsa SERRRE Lol tEaa0aas A e Atk ebadF L b gl g ot ddaanty,

aaggaggaca ataatagctg atcttttgaa atttgaaaaa cgtctttaga tgaccaagca

aaaagact¢j AGlaatdiganantga ¢ 20t taghaga at epaatetd tgth@l0
Seite 243/%1 041029287 PCTI EP20031010564 19?5Fgc.gggr§g.m ' g

cagtgtatta ccttecttee ctecctcttct ccccccacac ccaacaaaat acagtttgga
360

attcactgaa
3660

gaagaaaatt
3720

acaagtttac
3780

tctgttttaa
3840

agggatagtt
3900

tgaaactgta
960

aatatattaa
4020

aactctaagt
4080

actgcacata
4140

ttgcttttga
4200

tattcatttc
4260

tacctgtget
4320

tacatctatg
4380

acagtaccag

agtgcataat

atgctgttat

gtcataccat

tgtaatagta

aattgtgaac

agtgaatgta

taagctttgg

tctgtacaag

tttgattgtt

tacacactat

gaaatttggg

ataaaagtgc

caagtcatga

ttctcagtga

ttagaaaatg

gttcagagtt

agaactgtcc

actggaaagc

aatggtggtt

agatacatgt

ccagaattac

ttatgacatg

Ltttaaaaat

ggaagtttag

ttattttggt

gattttrtag

ataaagttgt

dctadaatat

ctatgtaagg

catatgttag

accattgtga

aaaattacat

tagtggttaa

tatttctttg

gtatactact

tgcctactag

gtcctttaaa

ttactaagat
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taaagatgag

agctctcata

taaaaaccgt

tgggttttat

taaattacartx

catagagtaa

tactgtgaaa

ctgttaagag

acttattatt

atatttactc

gtgaaacata

aaaacatatt

aatgcagttg

aaagatggtt

tactaaatag

gttgtgttaa

ttttctttta

atgtacaaat

acatcttagt

ttcatcttcc

ctttgaaaac

agcttggcag

agtttgaaac

aCaataaaac

aatcattgac

gtggaaatga



ttagatagca attgttacaa ccatatgcct ttatagctag acattagaat tatgatagca 1740
tgaagttttata cattctatta tttttcctcc ctttctcatg tttttataaa taggtaataa
aaaatgtttt gcctgccaat tgaatgattt cgaagctgaa gtagaaacat ttaggtttct 1860

gt a9catt aa aWOOYkMeEE7 caact ggagt ggtacttact gaagaaactc t CcPOI/RPIHDII010564

ct agaat aag aagcaatgat gtgctgcttc tgatttttct tgcattttaa attctcagcc 1980
aacctacagc catgatcttt agcacagtgaipaBepeceypsaektcacaga catggtctag 2040
aat ct gt acga£dgaaac Ay tigateazgatt ceregdd ofjdgteeet tacaghflat2dfacddkttglll>
1650 <21944MNA <213> Honp sapiens <400> 14 gcctttOQtttg cagtctcagg
acgggcgctt tggagccggc cccaggcagc gtgtgtcggt cgcctagtct ggagaactag
tcctcgact%a afadd@oianggact éI@Q&@ﬁﬁﬁ&ﬁﬁtaCIE@agFgﬁégéﬁgﬁag@@@@@@gﬁ@

cgggact cchPYhcct ccagg agt gcaagga tgatgctgaa 180 aggaataaca aggctt at ct
ctaggat cca 1 aa t C.C tttac 24 gc aa
gcattgctE é?ééﬁ: %&@t§§5%§89g§tg%%gﬁ?i;ﬁﬁ%fttﬁﬁittgggz gg@? %ﬁq %E%ﬁﬁé
ccaatgaga acccggcc aagcat gggg at cagcacga gggt cOagcac tacaacat ct
ccceeca c t t

{ gangacads Ladtctip dciolaRt FEAaRAgOEy Sttt hibadhdg Biddtkcrtt

acct gaaaaa caccagtttt gcttatccag ctatacgata 540 tcttctgtat ggagagaagg

gaacaggatggaafrdpagiagtiatthgecat ggt t et tx atttticaaSaigite ta%ttaaagt
4680

tttgtagata taacctitaa aaattttctc attaagacaa tgtttttaat

4740

tcattacatc
4800

gtgtgtatg
*9580
ttacagcaga
4920

tttttttcca
4980

tggttcttta
catttcctty
5100

gtgatactct
5160

tttgcacttc
5220

tgataattaa
5280

atacactgac
5340

ataagagctt
5400

atcagatgct
546

attatttcac
5520

taatagttcc

tgtgtgtaat

tttaaagttt

acgttacttt

gatggaggaa

atctgttgga

gccatagttc

atagagaagg

ggttttcata

atttaaaata

tcaatgataa

gtgcagaatt

attcCttttt

catttgatgg
atttatatat
gtatctaaat
gtaactaatg
tttaaaaaat
ggctaaaagt
ttactgcatg
tacatagaga
atacctaggyg
gtgatccatc
aggtttgttg
ctgatttatt

cttttttaaa

catgtatagg
attcacagta
aatgcctatg
agggtggatg
caaatttttc
aggtataaat
aagagaacaa
cattgcaaaa
cctgtectetg
taaatttttt
tagttgtctt
tttgtttect

taaacaggtt
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gaagagtgag
tgtatttagc
agttgtgtga
ttcattgtag
tcttcacctt
gatattgaat
gagtcacaca
cctgtctcca
agtaatttta
tcagctgggt
atgtgctgaa
aaaattaaga

tgctttggaa

agaaatttaa

ttaatttgcc

agagtgtgtg

atttatttta

agctcttggce

tttatttatt

tatgacttga

gttgggtata

agttcaccac

tttgctatcc

attttgccaa

tttgaggaat

tttgcagatg

tagcttgaat

aggcttaatg



WO 20041029287 PCT/ EP20031010564 1223FPC. 5T25. t xt
caggactggc tgatactaca tattccagat gctcatcttt gggt gaaaaa
ccagct acaa caaacagcgc tttgatcaac ctttagaggc
t WRRBHORWE7 aaat gagcge ttcct gaacc agat aaaagt
at aagagaga aagcact gag aaagggagtc ctctgggaga
cacgggtgag gaacgccacalgasgp@odtas a3at t gt gct
gttctttggg tatgtttcac ctcctagtgg ccgtggatgg

cttctgcagt
ct gaagaatt
tatgtctgga
cagggcat aa
aagaggcaaa

600

ct gt Ot gcaaaa
ttgttccgggat
72 ttcaacctgg
7BOT/ER2A0HT)0%%g aag
agt gggtt gaa
gaaagOagct a
96 aat caat gct

ctttggggaggg?agtachgtageaaagagaagggﬂaama@gagaagaaagaag@atdiﬁﬁ)anyyaggg@hta

gcactt gt txs
tt gct ggfERtagiaifghaaaaghtae ckIRRL

aacttgag gaaaat gatg aaaaatgatt ggcatggagg
tcggctttga gccagactgg gtctctcttt aagccccgga aagcect at ct

cggcc8800attgtg
1140 gccccaggag
fretaottsteat trattataw erfitardeasc

tataacccé&4gggaatttga aagttgtatt cagtattatt tggaaaacaa 1260 ttggcttcaa

ccot ogor LEEE dodarAPAECEt: Al ageth e ot

tctgcttta tgctggaccc agtaagatga ggaagtcggg 1440 cagtacacag

e GEAE

gacagt gg 0

9aagaggﬁ%%@%ﬁfé’tﬂtiﬁﬁ%@ét %ﬁﬂﬁ%%ﬁt%ﬁh%aﬂ{iﬂtt

tgacaataag atattccctt

t gcat t aaagygpggot ac tgt

cctaa

§ot86roaady ARIRARS

ctttatatca gtttattgga tgtggttttt cacatttaag ataattatgg 1620 ctcttttcct

aaaaaat aagtatcatatt hghaaagata aaactcaaaa
5820

tataaattat taactataat
5880

atatgatgga

attttggtgg ccattaattt

5940

aactttaggc

aaagatacat cttttcatta

6000

atatgtttcc

gagaatttat
6060

tttcaagttg tgagtaaatc

acttaaagtt tatttttaaa

6120

agctgacaac

aaaagcgtaa ctcagatatt aatgggctgt

618
atccatatca

gcacagaaca ctgttgaaat

6240

ctttgcatct
630

tcgattgett
6360

tgctcatgea
6420

cttaaatgtt gggggtgggg

agatttgttc ctgttgtcaa

taaaatgtta aaatgagtac

tatgggaaat taacaaaatt

gccaaggtgce
6480
aaaaaaa

aaadaaaaaa
6497

<210>
<211>
<212>

11
484
DNA

gagaacagtg

ttttttccta

ttttgggcat

gctgaatgag

ctcctttgaa

tttttatgaa

gtattaaatg

acttgatttt

gtcagagcca

aactgttacc

atccttgtat

agaaaaaaaa
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tattccttcet
attrrttata
atgctagtct
gatattttaa
attcacctga
tcttcgagtt
gttttatttt
tttaacctaa
gttatccgge
cccaaaattg
ttgtatttgt

taaaattatt

gaggggcttt

tttccttaca

gagcttccga

gaagttgaaa

ttattagata

gacagttcct

cagttttgca

ttcaggtagtc

ttctgttttg

gtgtgacaca

tttcaacatc

adaddagcaaa



1650 Seite 26 WD 20041029287 PCTI EP2003/ 010564 1223FPC. ST25.txt <210> 15
<211> 1109 <212> DNA <213> Honp sapi ens <400> 15 actggaagac caggcagccc
agct gaaggc agtaagctcg gctcacagtc gcaggagagt 60 tctggggtac acgggcaaag
gggctt gaga aygcee®eg’ gcgaagccga agagaagcaa 120 ct gt gccaay/Erosagesgaa
gctcgcccat tccagactgg gaaccagctt tcagtgaaga 180 tggcagggcc agaactgttg
ctcgactcca acatccgcct ctgggtggt c 1QRaspeateds. 4P ttatcatcac tttcttcgta
ggcat gat ezl 3ccapimc glapdlemsat cct g ct gcagagcg 300 acaagaagct cacccaggaa
caagt atctg .acagtcaagt cctaattcga agcagagtcc 360 tcaagggaaaa tggaaaatac
attcccaaa®0Q@gt ctk tctt gacacgaaaa tattatttca acaaaaOOcccaga ggatggattt
tt caaaaadbg sxua&g@@&tggﬁsgggaaaaﬁeggigcﬁﬁnitagaegtgaéagﬁaegatg@¢QQQ§QQ§
acagacat ga ®'gaaagggaa tgtaacaaat gtcctcccta 540 tgattcttat tggtggatgg
at caacat cattctca tttatcaca, accaagqgtcc 00 catttccact gaccctccqt
(tsagecf i Epr s AR nle ARaBCARE Rdantigo: fpavttasea crunn
tctgcatcct tacttcct caatgtattt gggcttcgga 720 gcatttactc tctgattctg

ggcCaaga&ﬁ?ggéEiiﬂndﬁ%a%@%%bﬁaﬁﬂﬁté£§ﬁ¥é¥§¥bbac§§Qt caacctccag aactgtgatc

caaaatgcat atgtatcttt

ggaagaaact ctgaagtaaa
240

ggccggaata ttctttgttt

aaaacattaa aaacaaaaca
300

gaccaaagca tcaagcaaga agtttcctgg caataaacta

agcacagcat tattttttaa
360

tttctcecctg aattatgttg
420

ggaacacaaa ttaagtgttc aacctgtggc aaatttgtac

ttatCaaaga adaaaattgg gaagcatggc aaaatatcat

caaaactgaa actagaatta aactaaatta aaataaaaaa

480

ddddaddadad dddddaddda

dada
484

12
1904
DNA

<210>
<211>
<212> )
<213> Homo sapiens

<400> 12

ctacgtgcaa
6

aaacttcaga
120

ctgcggcagg
18

aataatctag
240

tgttatacge
300

aatgatggca
360

gatccggata

aagcagaatg

cctatttacc

cggtggaact

attctgtgtc

agcagatact

ctaaactagc

cacacctgct

ggaaggctaa

accatcagtg

acaaagggat

tctgcttata

tacggagcat

aacaggatca

aaaactgctt

gggacagctt

atgcttcccce

cggtgcctat

gaccatgttt

tgtaatgaag

aaagatacaa

aaaacattag
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cccgatctaa
cacggcgttt
atcacaatac
gtagtaggag
tgtggttctg
cagttatcat

aaggacatgc

actattggat

acagactctc

caaacttgat

gcagttccca

taaattctct

atggcaagtt

ttatggcgtt



agcagat gac gggagcagcc atggccatgc ccgcagacac aaacaaagct ttcaagacag 840
agttggggaagc tttggagctg acggat cacc agtgggcact agatgatgtc gaagaagagc

t caat 00t ggccaa agacctccac ttcgaaggca tgttcaaaaa ggaattacag acctctattt
tttgaagacc gwWCagIeBTt agct gt gt ¢ aggaacttgg agttgcactt aaBCT/ERl0AH010%ei te 27
WD 2004/ 029287 PCTI EP2003/ 010564 1223FPC. ST25.txt 1020 ctttgtttgg

agct ggcacc tcttgaaata aaaaggagga 12pEpgagtsgageaggcatg 1080 caaaaaaaaa
aaaaaaaaaag2@aaaaaaa 1109 <210> 16 <211> 2818 <212> DNA <213> Hono

sapi ens <400> 16 ccctaccccg cctctcggga tcctttaaga ggcggggcett ggctgccage

t ccgcggctettata gyl cata9gg ey dgatgacaac t ttlyghar tér §4dgaggaccoagataagioc

ct ccat cagc48820 tgccgcacce geccgectcece gecccccaaac cccatccccg cggtt gagec
acgat gag 180 gcagagt cgat ct gagc cccaggcaga aggaggcatt ggccaagttt
cggagaat 69296" o g G tgLagaiecs dptipitas Watpaceat: Bract iy
cgttggctcc 300 ccagaag cttcgacctg cagaagtcgg aggccat gct ccggaagcat

At Coaacadt Lga R o oasaads s oaRg e SEg A n Rt YoRator e 0l oy

tacgacataa 480 ttggacctct ggatgccaag ggtctgctgt tctcagcctc caaacaggac
ctgctgagggtcagcgtg ggcagttcta tcagtgtgac ttagatggta atctccttga ctcctgggaa
660

ggggtaagag
720

acacaccagc
780

gaagatcatc
840

gtagcaactc
900

caaggtgtta
960

ttcatcgcta
1020

ccaattgcgg
1080

attccatcca
1140

ccttttatag
1200

atttggagca
126

tggtgcaaac

1320

ttctgaagec
1380

aagcacgtcg
1440

gaactgtgct
1500

tgcaatgcct ttggtgcttg agtgatggaa

gaattcgggg

ctattatgtce
agggagttca
cacaagggtt
gtggcagtga
agctgacagg
tgatggccag
accaccagaa
gacgacctct
aaacatgatt
cgattggggc
ttagaacgtt

acattcaggc

ctataacttc

ttttactatt

tttatgggac

ttatacaatt

agatcacaag

gcacacacgt

cgcctcagat

tattgaagag

gtttaactta

gatagctgga

caaacattta

gttggacacc

ttacccattg

gaggacctta

tcaaaaaatg

ttgcaagaca

cattcatgtt

gtttacatct

acagtaaact

gatggcactg

gaatgcagta

aaattagtcg

cagacatgct

caccttgctt

atgttgaatt

aactcagtat
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agactgttct

cagataggaa

gccgattagce

gagttttagt

ttggaggcca

ggcacaaacg

gtgtgagctg

ttagaatatg

gcatggatag

tattttaatg

cgtcatgaaa

catagtaacc

attcccccat

atatattttt

ggcatcagat

catagtacaa

tttgttaaat

dagaaagtat

taatgaagac

tagtgaactg

gaacccacag

gggaccagca

ttgatggtga

gcttgggatt

aaagaaccat

agttgagatg

cggttgtgaa

ttccttecty



540 ccaagatgcg ggagtgtgag ctgcttctgc aagagtgtgc ccaccagacc acaaagttgg 600
ggaaggaaggt ggagaccatc accataattt atgactgcga ggggcttggc ctcaagcatc

t ct ggaagcc tgctgtggag gcctatggag agtttctctg catgtttgag gaaaattatc 720
ccgaaacact Jga@gemteB7tttgttgtta aagcccccaa actgtttcct gtPURERMEN105680
acctcatcaa acccttcctg agtgaggaca ctcgtaagaa gatcatggtc ctgggagcaa 840 seite
28 WD 20041029287 PCT/ EP2003/ 0109@23FPR2SFFL. 5¢125. t xt att 80Ogaagga ggttttactg
aaacat at va tgogricragga aggagact gagtgecg i gpugttgtgbOgtadygaaqgyacradatactt
ggaaacccckbtdyt gcaaat ¢ caagat caac tacgggggtg 960 acatccccag gaagt att at

1020 agatttcccg t ggctcctcce

gt gcgagacc aggt gaaaca g&agtat aa cacagfgtgc

caccaagt Eﬁﬁ%ﬂﬁ@a&&@t tiagceREtHtRIFR HALTIRGR0 AdagRBEICR HEddlitlgRaa
gat ggagc gttggttt tgggattttc ctgaagacca 1140 agat gggaga gaggcagcgg
gat gggac §§c§§c%?c3%§éa?é§8§§f§€%a EPEREP R eebiay PRECHRRFCE PEici
agcttcatt’c atgccaagaa ggtcaatttc actgtggagg tccttOQgcttcc agacaaagcc

et egeeeqt t§dgcgdatd
ccttgtagca gtcattttcg

cctcaggagc tttcatttca
cactctcaat attacatttg

t cagaagaghe 190 3 cEE g 0§ E Lt §PEREE fipa t tE3R
caggcct ggp;v%t cagt gct ct gcct gt c g%‘tgt tct acc 1448

cacaaccctg aagcccaaag aaact gggct ggaagacaga 1500

gttaggca@%gg%ya&gagagmtgagaagtggggtgaanxﬁqﬁgicaaaag

acaaaaagtt ttgtactttt
1860

tttttaaaaa taaattaaga agtatttaaa
1904

cacatagctt grtgccccgt aaaagggtta acagcacaat

ddddadadad adaa

13
2088
DNA

<210>
<211>
<212> _
<213> Homo sapiens

<400> 13
tctecaactc

cgctgtcaac
60

ctggaggcga
120

gggacgattt
180

aatggaacaa
24

ctgccatgat
300

tcgtggtggt

60
ccggatgaa

450

tccttatctc
480

tgttgatgtt
540

aaatggaagy

agaacgcaaa

cttrcccgagt

ccgegtagtg

gatttccatt

gctggtgrtc

gaagcgctac

catgtttgga

tatccatgca

aataggtttg

agctcagctyg

gctgagaaca

tcegateget

agcaacctgc

gtggggtttc

acagggtttg

cccacgacgt

ggagtcatgg

tcgttgagac

aagaggacac

atcggttgcc

tggacgttaa

ttgcccggec

tctattacca

tgagtccctt

tgtgggcagc

tcgttatggr

tctttgtgtt

ttcggaacct

cgatgggcat
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gccgeegecy

tatcgcccca

ggacttcagg

gaccaactac

caacatgatc

cCacaataaa

ggtcatgttg

tggcattact

caagaacaaa

tgtcctggat

ccgccagatt

ctccgcgect

gacatttcca

ctggtggtgg

ctgggaggaa

gacgtcctrc

gcgagctatt

tttecetttge

ctggagaata

gccctagaac



1560 t at caaat ac ctaaggagtc cccaggagct ggctggccat cgtgatagga tctgtctgtc 1620
ctgtaaactg tgccaacttc acctgtccag ggacagcgaa gctgggggtg gcggggggca 1680
tgtaccacag ggtggcagca gggaaaaaaa ttagaaaagg gtgaaagatt gggacttaac 1740
acttcaggga aWOAYIRE7 cggggagaaa cttgctccta aat gaacaca t aBGEER20#010%800

t cgcaat gag gagt agcagg gtagctggtt gctagagtta cggtggggat cagaaactct 1860
tccaaacatt ttagcactga gcctggggcal@eBrptggr2s f€eteccaggt ctcaggaggt 1920
ggcct gagt spycacacatc ttcccactcg gtagacaggc tggcctctcc ctcactttga Seite 29
WD 20041029287 PCTI EP20031010564 1223FPC. ST25.txt 1980 gactttggca

act cct goggc égucgtcnact agactiacthacfatatgagagagagt o0ag gaaRpayAtt

cct gggact toedhggt accca cccgetgttc tccat gcaaa caaagcgcca 2100 gggaaat gac

ccacagggat cgcagctgca agggcca aggt.t t gggagt 160 gaat gct aaa
agcagat GRS IERGSE: A6 tRBBGRY: SEROCAIAHT (IGROLIBERa g6 REICESDH G Lt adaeh
??gcaac$£f7 gacaaaaa tgc;aagtgg gat caagaga gczgcagtcg 228oogagagggtgt

gccag ﬁacQ{g%&C‘iggg%QQ Qgcﬁﬂﬁc%@&@% ggc EE‘Eaagg%g @%%%‘_gc
tcttactaa gt'cccat’c”t ct'gt gggag tgcaacg cgt gcaggga g gtigc
cggtcggcg?‘;gatgccaggcct ggaggccccc caggcaggag gccgcccaaa 2460 ggcggggccg
gcgtct CQ@%%ﬁ.@t@&t@ﬁggctgﬁaﬂﬂCﬂﬁﬁaﬁ@eﬁg&ﬂﬁ@@ﬁt@‘t‘tﬂ@aﬂgﬁgagaaga cctcagaaac

cgaaagaaaa ccaccaccct cctattgtgt ctgaagtttc
900

acgtgtgttt atgaaatcta

gatcacacga tttctttaag ggaattaaaa aaaataaaag aattacggct

atgggaaatg
60

ddadaadadaa

tttacagcaa
1020

caatacgagt
1080

aatccctaga
1140

aagatgatct
1200

tgttcatact
260

taaatttttg
1320

tcattttcct
1380

aatacaaaca
1440

ttgttacagt
15060

taactggaac
1560 ]

aaggaggaca
1620

aaaagacttt
1680

caatacgatt

aaatgaaaag

attgtaatgt

ctatcacttt

tcctttacaa

aaatgctagt

taagatggtt

gacaaaaaat

gaaaaaaatg

atttagaaag

ataatagctg

daaaaatggt

atcttatagg

gctgttaaag

gtgggatata

gccacctgtt

atataaagat

aatgtgtttt

acagctatgt

daaaacaadac

gtccaagaaa

aaggaaatga

atcttttgaa

aatgaaaatg

tagatgacat

aattagtttt

tgatgtgcag

agctgrttag

caccagcaag

aacctgtatt

ttgagttcta

atgtttgcca

atgtgcattt

atttgaaaaa

gaatgcagct
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atcattgtaa

catgtgttag

tattattctc

tggaaactgg

gatattttgt

tatttgttgc

attctggacg

tttaccttgce

tttttgcatt

tattaattcc

cgtctttaga

actgcagcta

agtatcaaga

cctgttecta

ttaadadatca

ttaagccagt

tacatttttg

aaacttaatg

gacttattaa

acattttttyg

gtttcgtttt

ttaggggcac

tgaccaagca

ataaaaaatt



cagcccttac cccaatccca cgagccccgc caacgaacca caggtgctgg gctttagaga 2580
aca4gggaag gcggccccag acctggcggg aacgcctttc cctcagagcc aggccccggce
cccgOO ct ggg aagctcatct tgcgaagctg agggagctca gggcaaaggc caggctagcg 2700

cggaccggaa g@ogoewmaaseg’ ct gcacgggc ctctgccaga acgctcagga CagCOLEgemiosed 60
tggggttttaca acgctgttag gaaaattaac caatgaataa agcaacgttc agtgcgca <210> 17

<211> 1475 <212> DNA <213> Hono 193RpAST I 17 gtcgacgcgg ccgcgctccg
Cct cccgt gpEad ARGl At gt eAEHAIEE Sratsd ATt tatagkPagCadates &t%tr%rt% €
caggaccgc;v%mgccggcctgccgccgctag 62%%cccttc g2 sgite 30 2004/ 29?8%

PCT/ EP2003/ 010564 1223FPC. S125.txt cgacggccct cgctgcgcaa gccgggacgce

ct ct ccccrgagtotpdac ce§tctgtgatbtttadia aagettgagathyytaytama dpaggRaaaa
at ggacat gé8Myaggaggat ccacctggag 240 ctgaO9gaacc ggaccccggc agctgttcga

gaactt gt ct

t ggacaattg caaat caaat gat ggggaaaaa ttgagggctt aacagctgaa
tttgtgaazigg&é%ifﬂtBégtgﬁﬁﬁﬂFaﬁséatéhﬁék3§§§§§EFgﬁga9 @ﬁ%@@ciﬁd%ﬁﬁﬂﬁ%PECt
t

aaattgaa aaagcttgaa 420 ctcagtgaaa atagaatctt tggaggtctg

cccaagc
gacat gt t
aaagat at

tttaact gtg aggttaccaa cctgaatgac

cagct t acetagi

1980

aacctacagc
2040

aatctgtacc
2088

<210> 14
<211>
<212>

<213>

<400> 14
gccttttttg
60

DNA

cgcctagtet
120

gtaccgctga
180
aggaataaca
240
ggggacccag
300
tccgagaget
3%0
ggtcagcac
J 420
tcctegettt

480

agccctagaa
540

tcttctgtat

1650

catgatcttt

cttacccaca

Homo sapiens

cagtctcagg

ggagaactag

gygaaaggag

aggcttatct

gctcgccaaa

atttcccgea

tacaacatct

gtgatgcagg

cttctgecatt

ggagagaagg

agcacagtga

tatgaagaat

acgggcgctt

tcctcgactc

cgggactccg

ctaggatcca

gcattgctgce

ccaatgagaa

ccceccagga

tgaagacatt

acctgaaaaa

gaacaggaaa

tatcaccatg

aaaattgatt

tggagceggc

acggtgaggg

gacctccagg

taagttggac

tcacctagat

tgaccecggec

tttggagact

cagtgaagct

caccagtttt

aaccctaagt
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acttcacaga

aaaggtta

cccaggcage

aatggaccga

agtgcaagga

cctgggegtt

aaccaggttc

aagcatgggg

gtatttccce

tgcctgatgg

gcttatccag

ctttgecatg

oA, 450t aRRe Sade b R E A Sre dRRACKE ARRRE:

t accgagaga gtgtcttcaa gctcctgecce
3¢ hagcahehaecgogct§Ec tgatttttect tgcattttaa attctcagec

catggtctag

gtgtgtcggt

cacgggtatt

tgatgctgaa

ttttacacat

cagttgagag

atcagcacga

atggecttec

taaggaaacc

ctatacgata

ttatrctcattt



gaggaccagg aagcacctga ctcagatgcc gaggtggatg gtgtggatga agaggaggag
gac?aaagaag gagaagat ga ggaagacgag gacgat gagg at ggtgaaga agaggagttt

gat gaagaag at gatgaaga tgaagatgta gaaggggatg aggacgacga tgaagtcagt 840
gaggaggaag aMQaseioeys’ actt gat gaa gaagat gaag at gaggat ga ggalgERR0@H 10564
gaggOaagaag gtgggaaagg tgaaaagagg aagagagaaa cagat gatga aggagaagat

gatt aaaacc ccagat gacc tgcagaaacalgasepatéeazs abaitggttg gactgctcat 1020
ggattttgt ep@rt gttt aaa aaaaaaaaaa aggtagctgt gatacaaacc ccaggacacc 1080
cacccaccca aagagccaaa gaatagttcc tgtgacattc cgccttcctt ccatgtagtc 1140

cct ot t ggetyLgaaRa S800aA5a0C gt gAtaCTacR dndd CEAgAAAC T Cat bt q¥dafigaahaa0
taggttttt P@Qtaagattc ttgctgtage gtggataget gtgattggtg agtcaaccgt seite 31
WD 20041029287 PCTI EP2 00 31010 564 1223FPC 5T25.txt 1260 ctgtggctac
cagttacaE¥QZ§?§9?FgF§5CESQEQPt???g%ﬁﬂQQ%HQ$§§C@QSESaBBESatQQQ© e ta930995a

taaaatctt attttggg tctgtttttt catgctttgc tttttaatta 1380 ttattattat

Jconnal b adarea £ pappialt foaa ot RaRBR0GE  Llbteadacs SRR

gcgaaat
sapi ens <400> 18 gcaaacccactg cagctgggcc aagtcgctta gctcttcggt ggttgtcaca

cgt ccggapehadtfAgc tata1aeghaACEt A ARidic CaYEhc 889 IS886G0 AFEE @ Alg]gaga
ccgcat ggccg40

aggggttgaa cagggcataa cacgggtgag

gaaagagcta
960

aatcaatgct
1020

cggggaatta

cgccattgtg
1140

gceecaggag
1200

ggtttccaac
1260

ttggcttcaa
1320

taacgcgaac
1380

atgtgaggaa
1440

cagtacacag
1500

gctctggacc
1560

gttcctaaaa
1620

ctcttttcct
1650

aagaggcaaa
ctttggggaa
gcacttgttc
tcggetttga
ttgctgggaa
tataacccaa
catgagaaag
ccctegetge
gacagtggac
gaagaggagc
tgcattaaaa
ctttatatca

aaaaaataaa

gttctttggg
gaaccactct
acaacttgag
gccagactgg
aggaaggatt
aggaatttga
ctcctacaga
tggagcggca
atctgcttta
caggcccttyg
tgggtttcac
gtttattgga

atarcritct

gaacgccaca

tatgtttcac

gaaaagagaa

gaaaatgatg

gtctctcttt

tgatgccctg

aagttgtatt

agaagggaaa

ctgtgcctac

tgctggaccc

tacctatggg

tgtgaatgcg

tgtggttttt
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gatgcagttg
ctcctagtgg
gataaaagcc
aaaaatgatt
aagccccgga
gatcccttta
cagtattatf
aaagagctgc
ctctaagcca
agtaagatga
attggacagg
tgacaataag

cacatttaag

gaattgtgct

ccgtggatgg

cgattgccec

ggcatggagg

aagcctatct

ttcccatcct

tggaaaacaa

tgttcctaag

agatcacagc

ggaagtcggg

actgcagttg

atattccctt

ataattatgg



aat agaat €
tagctt ccedléfet

32 W0 2084k 9g§$%géﬂPE%
ggcctccttf0 act

bt adht

EH%

tctggggtac acgggcaaag gggcttgaga aggcccggag
120

ctgtgccceg
180

tggcagggec
240
ttatcatcac

300

acaagaagct
360

tczgggaaaa

acaacccaga
480

tgactgatcc
540

tgattcttat
600

catttccact
660

tagatgcatc
720

gcatttactc
780

agcagatgac
840

agtgggaagc
80

tcatggccaa
960

tttgaagacc

gagaagagaa

agaactgttg

tttcttcgta

cacccaggaa

tggaaaatac

ggatggattt

tactatgttg

tggtggatgg

gaccctccgt

ctgggtgagt

tctgattctg

gggagc<agcc

tttggagctg

agacctccac

gagcagggat

gctcgcccat

ctcgactcca

ggcatgatcc

caagtatctg

attcccaaac

ttcaaaaaaa

acagacatga

atcaacatga

tttaagccta

tctgcatcct

ggccaagata

atggccatgc

acggatcacc

ttcgaaggca

tagctgtgtc

tccagactgg

acatccgect

gccactacgt

acagtcaagt

agtctttctt

ctaaacggaa

tgaaagggaa

cattctcagg

tgttacagca

ggtacttect

atgccgetga

ccgcagacac

agtgggcact

tgttcaaaaa

aggaacttgg
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gcgaagccga
gaaccagctt
ctgggtggtc
gtccatcctg
cctaattcga
gacacgaaaa
ggtagtgcca
tgtaacaaat
ctttgtcaca
aggaatcgag
caatgtattt
ccaatcacga
aaacaaagct
agatgatgtc
ggaattacag

agttgcactt

120 cctccggcca gccgggceccc tcagat gaga gctgcaccca ggccagcacc agtcgctcag
ccaccagcag cggcaccccc atctgcagtt ggctcttctg ctgctgecgcece
ggtct gat gg cccagat ggc aaccactgca gctggcgtgg ctgtgggctc
cacacattgg gvoaelg®ers7 t act gggggc ttcagt ggag gaagt aat gc
aggcctgata tcacttacca ggagcctcag ggaacccagc cggcacagca
tgcctatatg agatcaaaca gtttctggag 12QBgeCCcey2s a1 gggt ga
t gt gagggtt tcaatgaggt gctgaaacag tgccgacttg caaacggatt
agaagtt cedl@et ddagaga t ggaaaatca gctctcataa ctaagttaat
gg tataaagtgt aaccatcagt taaacctctc
at tgaaat ggaa gtgggggtgt ccctactctg tagaatctgg
9803/ 010564 1223FPC. 5T25. t xt
ctgt tatgttatga ttttattctt

agagaagcaa

tcagtgaaga

ctacccatcg

ctgcagageg

agcagagtcc

tattatttca

ccttctccta

gtcctcccta

accaaggtcc

ctactcacat

gggcttcgga

atgatgcagg

ttcaagacag

gaagaagagc

acctctattt

aaccttgtaa

180
ccggcagcca 240
tgctgtgggg 300
t JUIER200(10586 0
gcagcagcct 420
cat caagctc 480
ggcctaatga 540
ttagtataaa 600
ctgtcattcc 660
720 Seite

gact ggcaa atgtttgtagt
8 tgtgOO0agttaa ttagaat aaa

R FARERR*A3CGRARE M Ragitla gBELac PO oot 1480



<400> 19 gggctcgtca gatatattaa ttttacactt cagttttgat tggtgagaaa gtacccattc
60 tcttcaaata atcaaagata attattattt tgttttgttt ttggaatcaa cagggaggcg 120

caaagtataa agttgctgct aacatatata catatacatc catattttat aagggtgtgt 180
at gt at at at aYACHP32§7 t ccacacaaa aaat agatac agttat cagt caRETERPOX0105840
ttccatgatt tagttttttt aaacgtagaa aagctattgt aaacgtctct ttccatttat 300

tcttaatttt ttgacatatt ggtatttctt 1223agggasas igaggaat gc
ttgattgtcH)Hncctcaccc cctgatttcc tacctaatct acccccacct aaccaatcaa 420
tcacatccac aaattgtttt gtttgtttgt tagtcaggct tccaacagag ttcaatattt 480
ct aacact €¥L g an 294 tag6aEat TaEt9dEh FA2R093868t §96eCaRGE §gUeeRI0GUY

acatcagtga 360

gtcagtgckp& tcccttta ggaggggaga atgttgtaat atatcagcta tcgagttgtt 600
t aaaaaaagt_(gtattcaatc tatatt fc.latagtatgt gctatgaaat ttgcatttat 660
ga7att gt Eééﬁﬁtg%%?aiﬂ? ctctgt tcagtcagaa acattttgtg
gcat acagc cctgggaa gtgctgtact ttgtttcgtt ttggttttag ttttgcattt 780 seite

33 WD 20041029287 PCT1EP20031010564 1223FPC. ST25.txt agagtgcctt ataattgatg
cctattttamg@g.agcgjttct ttttagettt tggttcgtat 840 ttccattcac tgttcgtatc
tgttacttizyiattx@gca ttatctgttt accacatgta 900 caaaaactct ttgaataata
tgcattcc&al t tONrQgcc aagacgggga tgttagt gat

<213> Homo sapiens

<400> 16

ccectactcecg
60

gggcaaaagg
120

tgccgcaccc
180

gcagagtcgg
240

tccaggatgt
300

gagccagaag
360

gaaagcaaaa
420

atctgtcagg
480

ttggacctct
40
ccaagatgcg
60
gaggaaggt
90860
tctggaagcc
720

ccgaaacact
780

acctcatcaa
840

cctecteggga

ctgggacttt

gcegecteee

cgatctgagce

gctgeeggee

cttcgacctg

ggacattgac

gggtatgtgt

ggatgccaag

ggagtgtgag

ggagaccatc

tgctgtggag

gaagcgtctt

acccttectg

tcctttaaga

actccgggtg

gcccccaaac

cccaggcaga

ctgccgaatc

cagaagtcgg

aacatcatta

ggctatgacc

ggtctgctgt

ctgctictgce

accataattt

gcctatggag

tttgttgtta

agtgaggaca

ggcggggctt

gcggegagga

cccatcececg

aggaggcatt

cagatgacta

aggccatgct

gctggcagec

tggatggctyg

tctcagectc

aagagtgtgc

atgactgcga

agtttctctg

aagcccccaa

ctcgtaagaa
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ggctgccagce

cgagtctgtg

cggttgagcc

ggccaagttt

ttttctectg

ccggaagcat

tccagaggtg

cccagtctgg

caaacaggac

ccaccagacce

ggggettggc

catgtttgag

actgtttcct

gatcatggtc

tccgeggecce

ctccatcagce

acgatgagcg

cgggagaatg

cgttyggctcec

gtgogagttcc

atccaacagt

tacgacataa

ctgctgagga

acaaagttgg

Ctcaagcatc

gaaaattatc

gtggcctata

ctgggagcaa



960 tgtaccagcc caaagcactt ggataatcag ggcccttctt ccttttataa tcaatcatca 1020
acat cagaaa aagctacttg ttttatttat attcccttcc aaatccgctc tggaacatgc 1080

agt aactgca ccaaacttat tttagtaaca aatatcattg gcaactttgg aatatatttg 1140
atattccatt agoape#m9as7t aaaagggga aat aaactat at atatatat gt peTvEP®ER01055200
cccaattctt ccaacagaat ttctatagga agccatggat gatggcataa gtttgccaca 1260
tattacatga ttttaaataa tcctcaaaat j203¢padgaasctgtt aaaga gttttggtat 1320
ga9gtatacta ctttggttta attttagctt catggatgtt ctgcatggaa ggatttttgt 1380
tttccacadttgdaagH gyt Htagcagaghgcatat CX SRUX tyaccaaggagct tgtaagagta tgggyd
tgtatttgag@@hctttt gt a aaaaacaaaa aaaaaaaaaa aaaaaa 1486 <210> 20 <211> 16
<212> DNA <213> Bacteri ophage ML3npl8 <400> 20 gtaaaacgac ggccag 16 <210>
21 <2119caqeatgan Ig9eacLtgal> 093826t ¢ oh RIRRRES 1 §aagabosad 1 tacageaticag

ct at gac

199Qcite 34

acatccccag
1020

agatttcccg
1080

tcaggtggca
1140

agatgggaga
1200

actcccacct
1260

tgcggtttga

133

tcctgettcce
1380

aataacacct
1440

ccttgtagca
1500

cctcaggagce
1560

tatcaaatac
1620

ctgtaaactg
1680

tgtaccacag
1740

acttcaggga
1800

tcgcaatgag
1860

tccaaacatt
1920

ggcctgagtc

gaagtattat

tggctcctec

gtttatgtca

gaggcagcgg

ggtccctgaa

caacacctac

dagacaaagcc

tctcctatag

gtcattttcg

tttcatttca

ctaaggagtc

tgccaacttc

ggtggcagca

agtcagctgce

gagtagcagg

ttagcactga

agcacacatc

gtgcgagacc

caccaagtgg

gatggagcgg

gcaggggaga

gatgggaccc

agcttcattc

tcagaagaga

caggcctggce

cacaaccctg

gttaggcaga

cccaggaget

acctgtccag

gggaaaaaaa

cggggagaaa

gtagctggtt

ggctggggta

ttcccacteg

aggtgaaaca

agtatgagat

atgttggttt

tgacagaggt

tcacctgcag

atgccaagaa

agatgaaaca

ccectcagtg

aagcccaaag

ggaagagcga

ggctggccat

ggacagcgaa

ttagaaaagg

cttgctccta

gctagagtta

gcttttggct

gtagacaggc
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gcagtatgaa

cctecttecct

tgggattttc

gctgcccaac

tgatcctggc

ggtcaatttc

gctgggggcea

tcteectgtce

aaactgggct

ctgcagtggg

cgtgatagga

gctggggatg

gtgaaagatt

aatgaacaca

<ggtggggat

tttcccaggt

tggcctctcc

cacagcgtgc

ggctgtgtec

ctgaagacca

cagaggtaca

atctatgtcc

actgtggagg

ggcaccccga

daatttctacc

ggaggacaga

tcteegtgtc

tctgtctgte

gcggggggca

gggacttaac

taagtttaga

cagaaactct

ctcaggaggt

ctcactttga



WO 20041029287 PCTJEP20031010564 1223FPC. ST25. t xt
<400> 22 caggttgaatt tcaaaggagg atttactcac
<212> DNA <213> Honp sapi ens
<212> DNA <213> Hona sSapiPBER200301083% 24
<212> DNA <213> Hono

DNA <213> Honp sapi ens
<211> 30
aattcacctg WOBMABR7

<211>

23

gcaaccagg aagagtcgtc acg 21 <210> 25
<400> 25 tgccaggaaa cttapRgebt.gargctxe5 <210> 26

sapi ens

DNA <213>19%0 sapi ens

<400> 26

<210> 22

<211> 30

<400> 23 gtgagtaaat cctcctttga

<211> 25

gactttggca actcctgggc cacacggcct gcctctttga

2040

ctcagagctt
2108

gggaaatgac
3160

gaatgctaaa
222

tccteccatgt
2280

gagagggtgt

234

ctgagcaagg
2400

gttcaggtgc
2460

Sgeggoeeca

cagcccttac
2580

acatgggaag
2640

cccgtetggg
2700

cggaccggaa
2760

tgggtttaca
818

<210>
<211>
<212>
<213>

<400> 17
gtcgacgegg
60

17
1475
DNA

cccgcacgcc
120

cctgggactt

ccacagggat

agcagategt

gagcaaccec

ttgccagtct

tcttactaag

cggtcggegt

gcgtctcgea

CcCcaatccecca

gcggececag

aagctcatct

ggggccgagy

acgctgttag

Homo sapiens

ccgcgetecg

gcccgocacc

cgggtaccca

cgcagctgea

ccagtgeccet

gagacaaaaa

gagtgtcecg

cagtcccatc

agccaggect

gactagggge

cgagceccge

acctggcggg

tgcgaagctg

ctgcacgggce

gaaaattaac

ctccegtgag

caggaccgceg

ccegetgtte

gggagggcca

tttcagtgct

tgctaagtgg

cggtgccege

tctgtgggag

ggaggcccece

tgggggcggc

caacgaacca

aacgccttte

agggagctca

ctctgccaga.

caatgaataa

taacttggct

ccgeeggect
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ttactaatga

tccatgeaaa

gggaggttgg

accggcctet

gatcaagaga

caacccgett

gcatgcaacg

caggcaggag

cacagacggc

caggtgctgg

cctcagagcc

gggcaaaggc

acgctcagga

agcaacgttc

ccgggggctc

ccgecgetag

<211> 26

ttgtcagtga

caaagcgcca

gggtgggagt

caccaagcag

gcagcactceg

cctgactgac

cgtgcaggga

gccgeccaaa

Ctcgaaacca

gctttagaga

aggeecegge

caggctagcg

catccecggec

agtgcgca

cgetegectg

Caaacccttc

<212>

<210> 23

<212>



agt aaccagt tgagatgaag cacgtc 26 <210> 27 <211> 28 <212> DNA <213> Hono
sapiens Seite 35 WD 20041029287 PCTI EP20031010564 1223FPC. 5T25.txt <400>
27 cagaagagca acaagaatgg tatcctgc 28 <210> 28 <211> 25 <212> DNA <213>
Hono sapi enswo4@@2988 aacttgagtt ctatttacct tgcac 25 <2d@pr8os3ndaskd™> 21
<212> DNA <213> Hono sapiens <400> 29 ttgcttgggt catctaaaga ¢ 21 <210> 30
<211> 20 <212> DNA <213> Hono sapifippc §499>r3f actcacgtgc aaggatgatg 20

<210> 31

cgacggcccr
18

ttaagtttga
24
ctggggaacc

gatggaaaaa
36

aatgtaggct
420

ctcagtgaaa
480

acacatctaa
540

aagttagaat
00

taccgagaga
660
gaggaccagg
720
acgaagaag
%780
gatgaagaag
840
gaggaggaag
900
gaggaagaag
360

gattaagacc
1020 o

gattttgta
g1080

cacccaccca
1140

cctcttggta
1200

taggtttttg

cgctgcgeaa
agagggggga
ggaccccgge
ttgagggctt
tgatctcagt
atagaatctt
acttaagtgg
gtctgaaaag
gtgtcttcaa
aagcacctga
gagaagatgd
atgatgaaga
aagaatttgg
gtgggaaagg
ccagatgacc
gctgtttaaa
aagagccaaa
atctaccacc

tgtaagattc

gccgggacgce

agaggggaac

agctgttcga

aacagctgaa

ttcaaatctc

tggaggtctyg

aaataaactg

cctggacctc

gctcctgece

ctcagatgcc

ggaagacgag

tgaagatgta

acttgatgaa

tgaaaagagg

tgcagaaaca

ddadddddaa

gaatagttcc

aagcttgtgg

ttgctgtagc

ctctccococcc

atggacatga

gaacttgtct

tttgtgaact

ccecaagetge

gacatgttag

aaagatatca

tttaactgtg

cagcttacct

gaggtggatg

gacgatgagg

gaaggggatg

gaagatgaag

dagagagaaa

gaactgttca

aggtagctgt

tgtgacattc

acttcacccc

gtggatagct

Seite 31

tcecgecceceg

dagaggaqggat

tggacaattyg

tagagttcct

ctaaattgaa

ctgaaaaact

gcaccttgga

aggttaccaa

acttggatgg

gtgtggatga

atggtgaaga

aggacgacga

atgaggatga

cagatgatga

gtattggttg

gatacaaacc

cgecttectt

aacaaaattg

gtgattggtg

ccgcggaaag
ccacctggag
caaatcaaat
cagtttaata
aaagcttgaa
tccaaatctc
accttrgaaa
cctgaatgac
ctatgaccga
agaggaggag
agaggagttt
tgaagtcagt
ggatgaagag
aggagaagat
gactgctcat
ccaggacacc
ccatgtagtc
taagcgttgt

agtcaaccgt



<211> 20 <212> DNA <213> Honp sapi ens <400> 31 agctctcgga ctctcaactg 20
<210> 32 <211> 26 <212> DNA <213> Honp sapiens <400> 32 cttctcctat
gactgatcct actatg 26 <210> 33 Seite 36 WO 20041029287 PCTI EP2003/ 010564
1223FPC. ST25wano4/e®B1> 21 <212> DNA <213> Honp sapi ens wedD@p08801esggat gcag
aactcaccct g 21 <210> 34 <211> 21 <212> DNA <213> Honp sapi ens <400> 34
gcagatttcc cgtggctcct ¢ 21 <2103 33rFpe2F2528xt<212> DNA <213> Honp sapi ens

1260

ctgtggctac
132

gctttgtaaa
1380

ttattattat
1440

aagaatttaa
1475

18
841
DNA

<210>
<211>
<212>
<213>
<400> 18
gcaaccactg
60
cctageegte
120

ccteecggeea
180

ccaccagcag
240

ggtctgatgg
300

cacacattgg
360

aggcctgaca
420

tgcctetatg
480

tgtgagggtt
540

agaagttcaa
60

aatagaattg
660

tagcttcctt
720

cagttacact

taaaatctta

trtttttaca

gcgaaataaa

Homo sapiens

cagctgggcec

gcgtacctag

gcecgggececce

cggcaccccce

cccagatggc

gtcacgccat

tcacttacca

agatcaaaca

tcaatgaggt

cctggagaga

atagtgaggg

gcttcagaat

gagattgtaa

acattttggg

ttaggacatt

cagtractct

aagtcgctta

gatgccgegt

tcagatgaga

atctgcagtt

aaccactgca

tactgggggc

ggagcctcag

gtttctggag

gctgaaacag

tggaaaatca

tataaagtgt

tgaaatggaa

tagcattttt actttctgta caacaaaaaa

tctgtttttt catgctttge trtttaatta

ttatgtgaca actgccaaaa aagtattttt

ttggc

gctcttcggt

ggaagccgaa

gctgcaccca

ggctcttctg

gctggegtygg

ttcaqgtggag

ggaacccagc

tgtgcccaga

tgccgacttg

gctctcataa

aaccatcagt

gtgggggtgt

sejte 32

ggttgtcaca

gcecgeaccte

ggccagcacce

ctgctgegec

ctgtgggcetc

gaagtaatgc

cggcacagca

accagggtga

caaacggatt

ctaagttaat

taaacctctc

ccctactctg

cgtccggagg

ccgcatggec

agtcgctcag

ccggcageca

tgctgtgggg

tgagcctgcg

gcagcagcct

catcaagctc

ggcctaatga

ttagtataaa

ctgtcattee

tagaatctgg



<400> 35 gttgggcagc acctctgtca tc
<400> 36 ctgtgacatt ccgccttcct tc

sapi ens

<213> Hono sapi ens

23

<400> 37 ccacgctact gcaagaatct tac
<212> DNROZQQMHEIIBHD sapi ens <400> 38 agaagttcaa cctRIGEERGES/MHG seit e

37 WO 2004/ 029287 PCT/ EP20031010564 1223FPC. ST25. t xt

<212> DNA <213> Honp sapi ens

40

<210> 36 <211> 22
22 <210> 37

23 <210> 39

<212> DNA <213> Hono
<211> 23
23 <210> 38

<212> DNA
<211>

<211> 24

<40Q23%PCccangfarget aggaat gaca ggag 24 <210>

gactgggcaa atgtttgtgt ggcctcctta aactagetgt tatgttatga ttttattctt
78

tgtgagttaa ttagaataaa gtcattitct tacaaajaaa addaaaaaaaad aaaaaaaaaa

840

a
841

19
1486
DNA

<210>
<211l>
<212>
<213> Homo

<400> 19

gggctcgtca
60

tcttcaaata
120

caaagtataa
180

atgtatatat
240

ttccatrgatt
300

tcttaatttt
360

ttgattgtca
420

tcacatccac
480

ctaacactct
540

ggtcagtgca
600

taaaaaaagt
660

gatatgtaac
720

gcatacagca
780

sapiens
gatatattaa
atcaaagata
agttgctgct
agacagtgtg
tagttrtttt
ttgacatatt
aacctcaccc
aaattgtttt
agtgcaataa
tatcccttita
gtattcaatc

aggggcaaag

ttcctgggaa

ttttacactt

attattattt

dacatatata

tccacacaaa

aaacgtagaa

ggtatttctt

cctgatttee

gtttgtttgt

agattattat

ggaggggaga

gtatattgtc

ccaaattcat

gtgctgtact

cagttttgat

tgttttgtet

catatacatc

aaatagatac

aagctattgt

taaagggaaa

tacctaatct

tagtcaggct

taaatagcta

atgttgtaat

tatagtatgt

gttactctgt

trgtttegtt
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tggtgagaaa

ttggaatcaa

catattttat

agttatcagt

aaacgtctct

tgaggaatgc

acccccacct

tccaacagag

agaggtgtgc

atatcagcta

gctatgaaat

tcagtcagaa

ttggttttag

gtacccattc

cagggaggcg

aagggtgtct

cagtcagttc

ttccatttat

acatcagtga

aaccaatcaa

ttcaatattt

atgtgggaaa

tcgagttgtt

Ttgcatttat

acattttgtg

ttttgcattt



<211> 24 <212> DNA <213> Honp sapi ens <400> 40 gcaaagccaa attcatgtta ctct
24 <210> 41 <211> 27 <212> DNA <213> Honp sapi ens <400> 41 cagat acgaa
cagt gaat gg aaatacg 27 <210> 42 <211> 24 <212> DNA <213> Hono sapi ens
<400> 42 gccwoagmtozoxgaacacttaa tttg 24 <210> 43 <211> 2CT/ERZG01EBA <213>
Hono sapi ens <400> 43 aggaagagtc gtcacgagaa cc 22 <210> 44 <211> 25
<212> DNA Seite 38 WO 2004! 029287 ;PSFpEPSPPI/ B40564 1223FPC. ST25. t xt

Hono sapagafrgcctt ataattgatg cctattttaa tagcatttct ttttagettt tggttcgtat
840 :

<213>

ttccattcac tgttcgtatc tgttactttc tattaaagca ttatctgttt accacatgta

900

Caaaaactct
960

tgtaccagec
1020

acatcagaaa
1080

agtaactgca
1140

atattccatt
1200

cccaatrctt
1260

tattacatga
1320

gagtatacta
1380

tttccacatt
1440

tgtatttgag
1486

<210>
211>
<212>
<213>

<400> 20
gtaaaacgac
16

20
16
DNA

<210>
<211>
<212>
<213>

<400> 21
caggaaacag
17

21
17
DNA

ttgaataata

caaagcactt

aagctacttg

ccaaacttat

aggatttttc

ccaacagaat

ttttaaataa

cttrggttta

ttcccattgc

cacttttgta

ggccag

ctatgac

tgcattccta

ggataatcag

ttttatttat

tttagtaaca

taaaagggga

ttctatagga

tcctcaaaat

attttagctt

tagcagagtg

dadaacaaaa

Bacteriophage M13mpl8

gacteriophage M13mpl8

gttttcagcc

ggcccttctt

attceccrecec

aatatcattg

aataaactat

agccatggat

acccaaggaa

catggatgtt

daatccaaga

dadddadada

Seite 34

aagacgggga
ccttttataa
aaatccgctc
gcaactttgg
atatatatat
gatggcataa
ctcttaaaga
ctgcatggaa
gaccaaacat

daaada

tgttagtgat

tcaatcatca

tggaacatgc

aatatatttg

gtatcttacc

gtttgccaca

gttttggtat

ggatttttgt

ttgcaagcat



<400> 44 ataatgctgt gcttagttta ttgcc 25 <210> 45 <211> 21 <212> DNA <213>
Hono sapi ens <400> 45 gatcgtggac atttcaacct ¢ <210> 46 <211> 20 <212> DNA
<213> Honp sapiens <400> 46 tcttgcttga tgctttggtc 20 <210> 47 <211> 1254
<212> PRT <2W920MI3928Tscul us <400> 47 Met Pro Ay Ay SepCWebofsnoishe Thr
Cys Val Ala val Ay Ser Pro 1 5 10 15 Mt Pro Tyr Val Lys Trp Met Leu Gy
Ala Au Asp Leu Thr Pro A u 20 25238rplsgresprsMet Pro Ile Ay Arg Asn Val
Leu Gu Leu Asn Asp Val Arg 35 40 45 dn Ser Ala Asn Tyr Thr Cys Val Al a
Met Ser d2r0te2dy Val Ile 50 55 60 Au Alalle Ala @n Ile Thr Val Lys
Ala Leu ®2bl3tys30Pro Pro Ay 65 70 75 80 Thr Pro val Val Thr @u ser Thr

Al a Thr <&k23% | ONPhr Ley Thr Trp 85 90 95 Seite 39
<213> Homo sapiens

<400> 22
caggtgaatt tcaaaggagg atttactcac
0

<210> 23

<211> 30

<212> DNA .
<213> Homo sapiens

<400> 23
gtgagtaaat cctcctttga aattcacctg
3

<210> 24

<211> 23

<212> DNA

<213> Homo sapiens

<400> 24
gcaggccagg aagagtcgtc acg

<210> 25

<211> 25

<212> DNA

<213> Homo sapiens

<400> 25
tgcgaggaaa cttcttgctt gatgc
5

<210> 26

<211> 26

<212> DNA

<213> Homo sapiens

<400> 26
agtggccagt tgagatgaag cacgtc

<210> 27

<211> 28

<212> DNA

<213> Homo sapiens

Sejte 35



WD 20041029287 PCTI EP20031010564 1223FPC. 5T25.txt Asp Ser Ay Asn Pro Qu

Pro
du
Al a
Asn
Adn
A89
Au
Asp
ser
Tyr
ser
Leu
Trp
Arg
320
Arg

Val

Pro
Ay
Asn
Thr
Met

Pro
Pro
Adn
ser
ser
Asn
Thr
ASp

Sei

Leu

ser Tyr Tyr

Tyr

Leu B&20B/@9Byr ser Asp Tyr

lle Ay Arg Gy Pro Ala Ser Qu
GQu dn Ala Pro ser sier3pe.
kéDOsSer2zer Thr Thr
ARgad3g@ raddaga@tgoGtatTotgar g
Thr28 n Hi s Val
Ile Thr Thr
Vi Ly

ser

0

Gnval lle
fa?r%%ﬁs%;%gg

Asn Asn
lle Ay Asn
Leu Al a Phe Thr
Thr
du
Thr

Val

ser

Ile Ile @n H s Lys
Lys Qu lle Asp Ay Ile Ala

Il e Leu Val

Trp Met
LeU Val

Adn Thr

II'e Ala
Gu dn Arg

Thr
Phe
Pro

Au

n Trp
Tyr
Hi s
Adn
Ay
val
Ser
Tyr
Thr

VaI
Lys
Pro
Ile
Ay
Thr
Ser
Ile

Ser
Au

gmgp m2004/ 029287 PCT/ EP20031010564
ghot thagie\ddatx tacetAbgcger Leu Tyr Tyr
25

<210>
<211>
<212>
<213>

<400>

29
21
DNA
Homo sapiens

29

ttggttgggt catctaaaga ¢
1

<210>
<211>
<212>
<213>

<400>

30

20

DNA

Homo sapiens

30

actcacgtgc aaggatgatg
20

<210>
<211>
<212>
<213>

<400>

31
20
DNA
Homo sapiens

31

agc%ctcgga ctctcaactg
0

<210>
<211>
<212>
<213>

<400>

32

26

DNA

Homo sapiens

32

cttggcctat gactgatcct actatg

<210>

33

Seite 36

100 105 110 Pro Lys Asn ser
115 120 125 Thr Arg Tyr Ser val
130 135 140 AcyryauosamkssAl a val
145 150 155 160 Val

BWQSAtﬁtAGp

165 170 175 Val
0 185 190 G u Pr
195 200 205 Thr

Val

Thr

Ay

Ay

Leu

Lys
Tyr
Asn
Lys
Asp
Pro
Ile

225 230 235

Gn Pro
Leu 5er
G u Leu Val Tyr
Ile Qu Pro Gy 305
1223FPC. ST25. t xt Thr
Phe

260
275

du

Leu Thr

dn Al a
o du
Met

210 215 220 Ala Asp

240

Pro Leu 245 250 255

265 270
280 285

290 295 300

310 315
Ser Tyr



val

330 335 Arg Leu Ser Ala Arg Ser Pro A n Gy Leu Ay Ala Ser Thr Ala Qu
345 350 Ile ser Ala Arg Thr Met A n Ser Met Phe Ala Lys Asn Phe His Va
360 365 Lys Ala Val Met Lys Thr Ser Val Leu Leu Ser Trp Qu Ile Pro Qu
375 380 WALWO442P28Asn ser Ala Met Pro Phe Lys |le Leu PEIVERS(93M®NGIE y Lys
390 395 400 Met Val GQu Qu Val Asp Gy Arg Ala Thr An Lys Leu Ile Va
405 410 415 LeU Lys Pro G u 1223Fre.ST25.38c Phe val Leu Thr Asn Arg Ay
420<42%>43M Ser Ala Ay @y Leu Gn His Arg Val Thr Ala Lys Thr Ala Pro
435<4238>44NAVal Leu Arg Thr Lys Pro Ala Phe Ile Ay Lys Thr Asn Leu

Gy #5d3a53HomY sa@kens e Thr vai A n Leu Pro Asp Val Pro Ala Asn G u Asn

Lys ggé §%£ﬁ475 480 dy Tyr Tyr Ile lle Ile Val Pro Leu Lys Lys Ser
Gy E 85490 495 1le Lys Pro Trp Qu Ser Pro Asp Gu Met du Leu
Au g? ca%(ﬂfi%f?%ﬁ} I%/S Gu lle 5er Arg Lys Arg Arg 5er Ile Arg Tyr
Arg Au val 515 520 525 du Leu LyS Pro Tyr Ile Ala Ala H s Phe Asp
Leu Pro Thr A u 530 535 540 Seite 41 WO 20041029287 PCTI EP2003/ 010564

1223FPC. 2729t x34 Phe Thr Leo Ay Asp ASp Lys H's Tyr Ay Gy Phe Thr Asn Lys

On
Met

545 &30165526H660 Leu A n Ser Ay An Au Tyr Val Phe Phe Val Leo Al a Val
ASP &B12:570NA S
<213> Homo sapiens

<400> 34
gcagitttcc cgtggctect ¢

<210> 35

<211> 22

<212> DNA

<213> Homo sapiens

<400> 35
gttgggcagc acctctgtca tc

<210> 36

<211> 22

<212> ODNA

<213> Homo sapiens

<400> 36
ctg%gacatt ccgecttect tc

<210> 37

<211> 23

<212> DNA

<213> Homo sapiens

<400> 37
ccaggctact gcaagaatct tac

<210> 38

<211> 23

<212> DNA

<213> Homo sapiens

<400> 38
agaagttcaa cctggagaga tgg

Seite 37



Hs Ala Gu Ser Lys Met Tyr Ala Thr Ser Pro Tyr Ser Asp Pro val 580 585 590
Val 5er Met Asp LeU Asp Pro @ n Pro Ile Thr Asp Au Gu Qu dy 595 600 605
Leu Ile Trp Val val Ay Pro val Leo Ala Val val Phe Ile Ile Cys 610 615 620
Ile Val 11e XO2PY®938u Leu Tyr Lys Arg Lys Arg Ala G u SEFTEPYIGIS4630 635
640 Ser Arg Lys Ser Ser Leu Pro Asn Ser Lys Qu Val Pro Ser H's H's 645 650
655 Pro Thr Asp Pro Val G u Leu R23FRCQST2h. st Phe G n Thr Pro Ay 660
665 670 Met2N a Ser His Pro Pro Ile Pro Ile Leo Gu Leu Ala Asp His Ile 675
680 685 du Arg Leo Lys Ala Asn Asp Asn Leu Lys Phe Ser G n GQu Tyr Au 690
695 700 6" Asp Pro Ay G@n Gn Phe Thr Trp Gu H's 5er Asn Leu Qu

705 710 ¥ 1’72 4Val Asn Lys Pro Lys Asn Arg Tyr Ala Asn Val Ile Ala Tyr Asp
Hs 725 z 3 er Arg val Leu Leu Ser Ala lle Glo Ay Ile Pro Ay Ser Asp
Tyr 740, %;7 %a@ﬁgggla Asn Tyr Ile Asp Gy Tyr Arg Lys An Asn Ala Tyr
Ile 755 7 Seite WD 2004/ 029287 PCT/ EP20031010564

1223FPc. 248t x3g Ala Thr G n Ay Ser Leu Pro Gu Thr Phe Gy Asp Phe Trp Arg
Met  770cdd§gaddtt ldggabragacauggag Arg Ser Ala Thr val Val Met Met Thr Lys
Leu Gu 7834790 795 800 du Arg ser Arg Val Lys Cys Asp G n Tyr Trp Pro
ser Arg Ay Thr 805 810 815 du Thr Hs Ay Leu Val An Val Thr LeU Leu Asp

Thr Val du Leu
<210> 40

<211l> 24
<212> DNA ]
<213> Homo sapiens

<400> 40
gcaaagccaa attcatgtta ctct
24

<210> 41

<211l> 27

<212> DNA

<213> Homo sapiens

<400> 41
caggtacgaa cagtgaatgg aaatacg
7

<210> 42

<211> 24

<212> DNA )
<213> Homo sapiens

<400> 42
gccgcaggtt gaacacttaa tttg
.24

<210> 43

<211> 22

<212> DNA

<213> Homo sapiens

<400> 43
agggagagtc gtcacgagaa cc
2

<210> 44
<211> 25
<212> DNA

Seite 38



820 825 830 Ala Thr Tyr cys val Arg Thr Phe Ala Leu Tyr Lys Asn Gy Ser ser
835 840 845 Gu Lys Arg Gu Val Arg Gn Phe A n Phe Thr Ala Trp Pro Asp H s
850 855 860 Ay val Pro Qu H's Pro Thr Pro Phe Leu Ala Phe Leu Arg Arg Va
865 870 875 w8Q0o4pes8Thr Cys Asn Pro Pro Asp Ala Gy Pro hEt/ERabiMedss H s Cys
Ser 885 890 895 Ala dy Val Ay Arg Thr Ay Cys Phe Ile Val Ile Asp Ala Mt
Leu 900 905 910 Gu Arg Ile Lys H3rpacUskys.¥¢ Val Asp Ile Tyr Ay H's Val
Thr 915,929 93%omd-adapieinsArg Ala G n Arg Asn Tyr Met Val @n Thr Gu Asp
G@n Tyr 930 935 940 Ile Phe Ile H's Asp Ala LeU Leu Qu Ala val Thr Cys Ay
Asn Thr <886>9584 955 960 du val Pro Ala Arg Asn Leu Tyr Ala Tyr Ile dn
Lys Leu Tmpa@et@byycdimgiiza tkgcd u Thr Ay A u Asn Val Thr Ay Met Qu Leu
du Phe Lys2Arg 980 985 990 Seite 43 WD 2004/ 029287 PCT/ EP2003/ 010564
1223FPC. 5T25. t xt Leu Ala ser ser Lys Ala His Thr Ser Arg Phe Ile Ser Ala Asn

Leu 995 0 1005 Pro Cys Asn Lys Phe Lys Asn Arg Leu val Asn Ile Met Pro
Tyr 1010° O du ser Thr Arg Val Cys Leu @n Pro lle Arg Ay Val GQu
Ay 102353930 5 Ser Asp Tyr Ile Asn Ala Set' Phe Leu Asp Ay Tyr Arg G n
An 104Q51945

a Tyr Ile Ala Thr Gn @y Pro Leu Ala Gu Thr Thr
G b 1008 2580w sdpfer

<400> 45
gatggtggac atttcaacct ¢

<210> 46

<211> 20

<212> DNA

<213> Homo sapiens

<400> 46
tctggcttga tgctttggte

<210> 47

<211> 1254

<212> PRT

<213> Mus musculus

<400> 47
Met Pro Gly Gly ger val Asn Ile Thr (1:55 val Ala val Gly icsar Pro
1

Met Pro Tyr \zfg'l Lys Trp Met Leu g}y Ala Glu Asp Leu Thr Pro Glu
30

ASp Asp h;et Pro Ile Gly Arg Aan val Leu Glu Leu Asn Asp val Arg
5 4 45

GIn Ser Ala Asn Tyr Thr g;srs val Ala Met Ser Egr Leu Gly val Ile
50

Glu Ala Ile Ala GIn Ile Thr val Lys Ala Leu Pro Lys Pro Pro Gly
65 70 75 _ 80

Thr Pro val val Thr Glu Ser Thr Ala Thr Ser Ile Thr Leu Thr Trp
85 90 95
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Asp Phe Trp Arg Met LeU Trp Qu Hi's Asn Ser Thr Ile Val Vval 1070 1075 1080
Met Leu Thr Lys LeU Arg Qu Met Gy Arg Qu Lys Cys Hs G n 1085 1090 1095
Tyr Trp Pro Ala Gu Arg Ser Ala Arg Tyr @dn Tyr Phe Val Val 1100 1105 1110
Asp Pro Met WP20@0292%yr Asn Met Pro A n Tyr Ile Leu Arg QPQI/ER20080105520 1125
Phe Lys Val Thr Asp Ala Arg Asp Ay Gn ser Arg Thr Val Arg 1130 1135 1140
G@n Phe Gn Phe Thr Asp Trp Pro @223@Pa.SrysVextPro Lys Ser 1145 1150 1155
Gy Qu dy Phe Ile Asp Phe Ile Ay dn Val H's Lys Thr Lys 1160 1165 1170
Gu Gn Phe Ay An Asp Gy Pro lle ser Val Hs Cys Ser Ala 1175 1180 1185
Ay Val &y $er Giiyr Agny Pval GibHePro eVahrSareTySeyYr| d1walleeGln Ws 1335 1200
Seite 44 WD 2004/ 02@997 PCTI EP2003101058% 1223FPC. ST25. t x11@ u Arg Met Arg
Tyr G u Gy Val Val Asp Ile Phe @ n Thr Val 1205 1210 1215 Lys Met Leu Arg

th; Tyr A9 y$ Age ke, 6 aLG%PPE‘SLE%U-Vée%] §§§1%§EO&§§4§9¢£@T GHinsP%r

Ala Thr 1250 < > 48 <211> 21 > DNA <213> honn Sapi ens <400> 48

Thr Arg Tyr Ser val Ala Gly Leu Ser Pro Tyr Ser Asp Tyr Glu Phe
130 135 140

Arg val val Ala val Asn Asn Ile Gly Arg Gly Pro Ala Ser Glu Pro
145 150 155 160

val Leu Thr G1In Thr Ser Glu Gln Ala Pro Ser Ser Ala Pro Arg Asp
165 170 175

val GIn Ala Arg Met Leu Ser Ser Thr Thr Ile Leu val GIn Trp Lys
18 185 190

Glu Pro Glu Glu Pro Asn Gly GIn XIle Gin Gly Tyr Arg val Tyr Tyr
195 200 205

Thr Met Asp Pro Thr Gln His val Ash Asn Trp Met Lys His Asn val
210 215 220

Ala Asp Sser GIn Ile Thr Thr ITe Gly Asn Leu val Pfro GIn Lys Thr
225 230 235 240

Tyr Ser val Lys val Leu Ala Phe Thr Ser Ile Gly Asp Gly Pro Leu
245 250 255

ser Ser Asp Ile GIn val Ile Thr GIn Thr Gly val Pro Gly Gln Pro
260 265 270

Leu Ash Phe Lys Ala Glu Pro Glu Ser Glu Thr Ser Ile Leu Leu Ser
275 280 285

Trp Thr Pro Pro Arg Ser Asp Thr Ile Ala Ser Tyr Glu Leu val Tyr
290 295 300

Arg Asp Gly Asp GIn Gly Glu Glu GIn Arg Ile Thr Ile Glu Pro Gly
305 310 315 320
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aat ct gcaag ccaggaagag t

<213> hono sapi ens

<212> RNA <2W®>obuzoymssapi ens

21 <210> 49

<211> 27
<400> 49 tctagtttca gttttgatga tattttg 27 <210> 50

<212> DNA <213> honp sapi ens
<212> RNA

<400> 50 ucugcaagcc aggaagagu

20041029267 PCTI EP20031010564 1223FPC. ST25. t xt
<213> hono sapi ens

Thr Ser Tyr

Arg

Ile

LyS

Asn

385

Met

Leu

Ser

val

Met

465

Gly

Ile

Lys

Glu

Leu

Ser

Ala

370

Tyr

val

Lys

Ala

Leu

450

Ile

Tyr

Lys

Glu

lLeu
530

ser

Ala

355

val

Asn

Glu

Pro

Arg

Thr

Tyr

Pro

Ile
515

Lys

<211> 19
19 <210> 51
<400> 51 acucuuccug gcuugcaper/EiRos@aoise 45 WO
<210> 52 <211> 19

<400> 52 ccucrHoR4¢ dgugadgea 19 <210> 53

Arg

Ala

340

Arg

Met

ser

Glu

Glu

420

Gly

Thr

val

Ile

Pro

Leu GIn Gly Leu Lys Pro Asn

325

Arg

Thr

Lys

Ala

val

405

Lys

Leu

Lys

Gln

Ile

485

Glu

Arg

Tyf

Ser

Met

Thr

Met

390

ASp

Ser

GIn

Pro

Leu

470

ITe

Ser

Lys

Ile

Pro

Gln

Ser

375

Pro

Gly

Tyr

His

Ala

455

Pro

val

Pro

Arg

Ala
535

Glin

ser

360

val

Phe

Arg

ser

Ar

A4

Phe

ASp

Pro

Asp

Arg
520

Gly

345

Met

Leu

Lys

Ala

Phe

425

val

Ile

val

Leu

Glu

505

Ser

330

Leu

Phe

Leu

Ile

Thr

410

val

Thr

Gly

Pro

Lys

Met

Ile

Ala His Phe
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Gly

Ala

sSer

Leu

395

Gln

ieu

Ala

Lys

Ala

475

Lys

Glu

Arg

Asp

Ser

Ala

LyS

Trp

Tyr

LyS

Thr

Lys

Thr

460

Asn

Ser

Leu

Tyr

val
540

Leu Tyr Tyr

Ser

Asn

365

Glu

Asp

Leu

Asn

Thr

445

Asn

Glu

Arg

Asp

Gly

Leu

Thr

350

Phe

Ile

ASp

Ile

Ar

43

Ala

Leu

Asn

Gly

Glu

510

Arg

Pro

335

Ala

His

Pro

Gly

val

415

Gly

Pro

Asp

Ile

Glu

Thr

<211> 19

<212> RNA

Phe

Glu

val

Glu

Asn

Asp

Gly

Leu

val

Glu



<211> 19 <212> RNA <213> hono sapi ens <400> 53 uggaucacag uucuggagg 19
<210> 54 <211> 19 <212> RNA <213> Honp sapi ens <400> 54 cuacaaauga
gcgcuuccu 19 <210> 55 <211> 19 <212> RNA <213> Honp sapiens <400> 55
aggaagcgcu oceouengezgs7 19 <210> 56 <211> 20 <212> DNA <FP(IERIMBS1EaPI ens
<400> 56 ccacatcgct cagacaccat 20 <210> 57 <211> 17 <212> DNA <213> Hono
sapiens seite 46 WO 20041029287 R@23EPROSBADIOSE4 1223FPC. ST25. t xt

Phe Thr Leu Gly Asp Asp Lys His Tyr Gly Gly Phe Thr Asn Lys Gin
545 550 555 560

Leu 61n Ser Gly GIn Glu Tyr val Phe Phe val Leu Ala val Mmet Asp
565 570 575

His Ala Glu Ser Lys Met Tyr Ala Thr Ser Pro Tyr Ser Asp Pro val
580 585 590

val Ser Met Asp Leu Asp Pro Gin Pro Ile Thr Asp Glu Glu Glu Gly
595 600 605

Leu Ile Trp val val Gly Pro val Leu Ala val val Phe Ile ITe Cys
610 615 620

ITe val Ile Ala ITe Leu Leu Tyr Lys Arg Lys Arg Ala Glu Ser Glu
625 630 635 640

Ser Arg Lys Ser Ser Leu Pro Asn Ser Lys Glu val Pro Ser His His
645 650 655

Pro Thr Asp Pro val Glu Leu Arg Arg Leu Asn Phe Gln Thr Pro Gly
660 665 670

Met Ala Ser His Pro Pro Ile Pro Ile Leu Glu Leu ATa Asp His Ile
675 680 685

Glu Arg Leu Lys Ala Asn Asp Asn Leu Lys Phe Ser GIn Glu Tyr Glu
690 695 700

Ser Ile Asp Pro Gly GIn GIn Phe Thr Trp Glu His Ser Asn Leu Glu
705 710 715 720

val Asn Lys Pro Lys Asn Arg Tyr Ala Asn val Ile Ala Tyr Asp His
725 730 735

ser Arg val Leu Leu Ser Ala Ile Glu Gly Ile Pro Gly Ser Asp Tyr
740 745 750

val Asn Ala Asn Tyr Ile Asp Gly Tyr Arg Lys GIn Asn Ala Tyr Ile
755 760 765
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<400> 57 accaggcgcc caatacg <210> 58 <211> 28 <212> DNA <213> Honp sapi ens
<400> 58 caaatccgtt gactccgacc ttcacctt 28 <210> 59 <211> 20 <212> DNA
<213> Honp sapi ens <400> 59 aaggccaacc gcgagaagat 20 <210> 60 <211> 20
<212> DNA <2%®2obiarmssapi ens <400> 60 gtcaccggag tccat capgBrpHes/ridkid> 61
<211> 32 <212> DNA <213> Honp sapi ens <400> 61 ccatgtacgt tgctatccag
gctgtgctat cc 32 <210> 62 <211>2mepe2k3d>sDlRe<213> Hono sapi ens

Ala Thr GIn Gly Ser Leu Pro Glu Thr Phe Gly Asp Phe Trp Arg Met
770 775 780

Ile Trp Glu GIn Arg Ser Ala Thr val val Met Met Thr Lys Leu Glu
785 790 795 800

Glu Arg Ser Arg val Lys Cys Asp GIn Tyr Trp Pro Ser Arg Gly Thr
805 810 815

Glu Thr His Gly Leu val GIn val Thr Leu Leu Asp Thr val Glu Leu
820 825 830

Ala Thr Tyr Cys val Arg Thr Phe Ala Leu Tyr Lys Asn Gly Ser Ser
835 840 845

Glu Arg Glu val Arg Gin Phe GIn Phe Thr Ala Trp Pro Asp His

LyS
850 855 860

Gly val Pro Glu His Pro Thr Pro Phe Leu Ala Phe Leu Arg Arg val
865 870 875 880

Lys Thr Cys Asn Pro Pro Asp Ala Gly Pro Met val val His Cys Ser
885 890 895

Ala Gly val Gly Arg Thr Gly Cys Phe Ile val Ile Asp Ala Met Leu
900 905 910

Glu Arg Ile Lys His Glu Lys Thr val Asp Ile Tyr Gly His val Thr
915 920 925

Leu Met Arg Ala GIn Arg Asn Tyr Met val Gln Thr Glu Asp GIn Tyr
930 935 940

I1le Phe IT1e His Asp Ala Leu Leu Glu Ala val Thr Cys Gly Asn Thr
945 950 955 960

Glu val Pro Ala Arg Asn Leu Tyr Ala Tyr Ile GIn Lys Leu Thr Gln
965 970 975

I1e Glu Thr Gly Glu Asn val Thr Gly Met Glu Leu Glu Phe Lys Arg
980 985 990
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<400> 62 caa2t gggac gacatggaga aaatc Seite 47 WO 2004/ 029287

PCT/ EP2003/ 010564 1223FPC. ST25. t xt

sapi ens

23 <212> DNA <213> HOMO sapi ens
<211> 21

<210> 66

caggaagagt c

<212> DNA <21323Hp0Ds 29! 808
21 <210> 67

<210> 63 <211> 22
22 <210> 64
<213> Hono sEpizea®29287100> 64 actctcacct cccatgttgc tca 2 RR2R003/068564 <211>
<400> 65 gctatccgtg cactcctgtt ctg 23
<400> 66 at ctgcaagc

teu Ala Ser Ser Lys Ala His Thr
1000

Pro

Glu

ser

Lys

AsSp

Met

TYr

Asp

Phe

Gln

Gly

Glu

Gly

Cys
1010

Ser
1025

ASp
1040

Ala
1055

Phe
1070

Leu
1085

Trp
1100

Pro
1115

LYyS
1130

Phe
1145

Glu
1160

GIn
1175

val
1190

995

Asn

Thr

Tyr

Tyr

Trp

Thr

Pro

Met

val

GIn

Gly

Phe

Gly

Lys

Arg

Ile

Ile

Arg

Lys

Ala

Ala

Thr

Phe

Phe

Gly

Arg

<400> 63 catggctggg gtgttgaagg tc

<212> DNA <213> Hono

<211> 23

ser Arg Phe Ile Ser
1005

Phe Lys Asn Arg Leu val Asn Ile Met

val

Ash

Ala

Met

Leu

Glu

Glu

Asp

Thr

Ile

Gin

Thr

Cys

Ala

Thr

Leu

Arg

Arg

Tyr

Ala

AsSp

Asp

ASp

Gly

1015

Leu
1030

Ser
1045

GlIn
1060

Trp
1075

Glu
1090

Ser
1105

Asn
1120

Ar
1135

Trp
1150

Phe
1165

b4
1180

val
1195

Gln

Phe

Gly

Glu

Met

Ala

Met

Asp

Pro

Ile

Pro

Pro

Leu

Pro

His

Gly

Arg

Fro

Gly

Glu

Gly

Ile

Ile

Asp

Leu

Asn

Arg

Tyr

Gln

Gln

GIn

GIn

ser

Phe Ile Thr

seite 44

Arg

Gly

Ala

Ser

Glu

Gln

Tyr

Ser

Gly

val

val

Leu

1020

Tyr
1050

Glu
1065

Thr
1080

LyS
1095

Tyr
1110

Ile
1125

Arg
1140

val
115§

His
1170

His
1185

Ser
1200

val

Arg

Thr

Ile

Cys

Phe

Leu

Thr

Pro

Lys

Cys

Pro

Glu

GIn

Thr

val

His

val

Arg

val

Lys

Thr

Ser

val

<212> DNA

Ala Asn Leu

Tyr

Gly

Gln

Glu

val

Gln

val

Glu

Arg

ser

Lys

Ala

Leu



<211> 22 <212> DNA <213> Hono sapiens <400> 67 cttgcttgat gctttggtct gt
<210> 68 <211> 30 <212> DNA <213> Honp sapiens <400> 68 Seite 48 WO
20041029287 PCTI EP20031010564 1223FPC. 5T25.txt ccagaccatg caggaactct

gat cgt ggac 3G024@HRREBI <211> 21 <212> DNA <213> Honp SREAEFPH03/018GH> 69
atgccctgga tcecctttatt ¢ 21 <210> 70 <211> 23 <212> DNA <213> Hono sapi ens

<400> 70 tcatcccgac ttcctcatct tae23gpc<g8ids.tt <211> 24 <212> DNA <213>
Hono sapi ens <400> 71

Glu Arg Met Arg Tyr Glu G1y val val Asp Ile Phe Gln Thr val
1205 1210 1215

Lys Met Leu Arg Thr Gln Arg Pro Ala Met val GIn Thr Glu Asp
1220 5 1230

Gln Tyr GIn Phe Cys Tyr Arg Ala Ala Leu Glu Tyr Leu Gly Ser
1235 1240 1245

Phe Asp His Tyr Ala Thr
1250

<210> 48

<211> 21

<212> DNA .
<213> homo sapiens

<400> 48
aatctgcaag ccaggaagag t
21

<210> 49

<211> 27

<212> DNA

<213> homo sapiens

<400> 49
tctagtttca gttttgatga tattttg
27

<210> 50

<211> 19

<212> RNA ]
<213> homo sapiens

<400> 50
ucu%gaagcc aggaagagu

<210> 51

<211> 19

<212> RNA

<213> homo sapiens

<400> 51
acucuuccug gcuugcaga
19
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aactccctta ttacactatc catt 24 <210> 72 <211> 24 <212> DNA <213> Hono
sapi ens <400> 72 gtgttatgag gaaaagatta ggga 24 <210> 73 <211> 30 <212>
DNA <213> Honp sapi ens <400> 73 tgcagccagg agaagcaaga gaacagaaat 30 Seite
49 WO 2004/029287 PCT/EP2003/010564

1223FPC.ST25. txt

<210> 52

<211> 19

<212> RNA

<213> homo sapiens
<400> 52

ccuccagaac ugugaucca
19

<210> 53

<211> 19

<212> RNA

<213> homo sapiens

<400> 53
ugg§gcacag uucuggagg

<210> 54

<211> 19

<212> RNA

<213> Homo sapiens

<400> 54
cuacaaauga gcgcuuccu
19

<210> 55

<211> 19

<212> RNA

<213> Homo sapiens
<400> 55

aggaagcgcu cauuuguag
19

<210> 56

<211> 20

<212> DNA

<213> Homo sapiens

<400> 56
ccaggtcgct cagacaccat

<210> §7
<211> 17
<212> DNA

<213> Homo sapiens
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WO 2004/029287 PCT/EP2003/010564

1223FPC.ST25. txt

<400> 57
accgggcgcc caatacg

<210> 58

<211> 28

<212> DNA

<213> Homo sapiens
<400> 58

caaatccgtt gactccgacc ttcacctt
28

<210> 59

<211> 20

<212> DNA

<213> Homo sapiens
<400> 59

aagggcaacc gcgagaagat
2

<210> 60

<211> 20

<212> DNA

<213> Homo sapiens
<400> 60

gtcggcggag tccatcacga

<210> 61

<211> 32

<212> DNA

<213> Homo sapiens
<400> 61

cca;gtacgt tgctatccag getgtgetat cc

<210> 62

<211> 25

<212> DNA

<213> Homo sapiens
<400> 62

caagggggac gacatggaga aaatc

Seite 47



WO 20604/029287

<210>
<211>
<212>
<213>

<400>

63

22

DNA .
Homo sapiens

63

catggctggg gtgttgaagg tc

<210>
<211
<212>
<213>

<400>

64

23

DNA .
Homo sapiens

64

actctcacct cccatgttgc tca

23

<210>
<211>
<212
<213>

<400>

65

23

DNA

Homo sapiens

65

gctagccgtg cactcctgtt ctg
2

<210>
<211>
<212>
<213>

<400>

66

21

DNA _
Homo sapiens

66

atc%gcaagc caggaagagt ¢

<210>
<211>
<212>
<213>

<400>

67

22

DNA ]
Homo sapiens

67

cttggttgat gctttggtct gt

<210>
<211>
<212>
<213>

<400>

68

30

DNA

Homo sapiens

68

1223FPC.ST25. txt
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w0 2004029287

1223FPC,ST25.txt

ccaggccatg caggaactct gatcgtggac
3

<210>
<211>
<212>
<213>

<400>

69

21

DNA

Homo sapiens

69

atgccctgga tccctttatt ¢
21

<210>
<211>
<212>
<213>

<400>

70

23

DNA

Homo sapiens

70

tcatcccgac ttcctcatct tac

23

<210>
<211>
<212>
<213>

<400>

71

24

DNA .
Homo sapiens

71

aactccctta ttacactatc catt

24

<210>
<211>
<212>
<213>

<400>

72

24

DNA _
Homo sapiens

72

gtgttatgag gaaaagatta ggga
24

<210>
<211>
<212>
<213>

<400>

73

30

DNA _
Homo sapiens

73

tgcggccagg agaagcaaga gaacagaaat
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