- 1 - Compositions and methods for therapy and diagnosis of cancer and
cancer metastasis Despite interdisciplinary approaches and exhaustive

use of classical therapeutic procedures, cancers are still among the
leadinggoasszes of death. In particular, metastasis is one of theane®007/008777
critical factors responsible for the failure of cancer treatment. Although
protein expression profiling, gene array gn§ly§is and determination of

critical factors in tumor tissue have improved the prognostic classification

of tWHABRS ftii§ SoM eiffcidt BFEprRfct s ridkertRYastids aiagnngife of
resecied pEMay vk Aftge caplaie dumor resection survival usually
depends on occurrence of metastasis. Presently, it is difficult if not
impossible to predict, whether a primary tumor has metastasized or not.
Tumor cells bioJogically differ substantially from their no aI}i(%nant cells of
origiﬁ??ﬁégg differehces aré %i‘brel%}ée%%E %ﬁ%?gt?on%nacqﬁlreaud%?fﬁ\ée use
tumerfdeveiopmentlanthresulteintecalipratsalincthe  forpatimref are still
qualg%g%%y grlgu?glg@ity%lycg@%rgg melegular structures in the cancer

cells. Tumor-associated structures of this kind are, in particular, genetic
products the expression of which is induced or enhanced during the

courgg opmaligranhransfewnations i $ha fackers regulating acsklisitioniefical
the rPetastatic phenogﬁge a elmostl)ﬁz undefitgked. It ig knlown that spme
histopatiiolbgical ParAmaterd are assdtiated with tifor-iree sufvival, i<
instanceatmoristag andoW D 20081035 25RCEEPROD 700877 Ying » gene
histalogical grade, Elpweyes, ibisngtyer possipleto piedictihe rigkdfors in

metastasis by quantification of critical factors in tumor tissue. 5 It was the

objeEtBRe prekéffitentioRy providéBmmyEsitions BHE methHdBRIBPEE i C
diagaosis angli iherapy of sanceund payticular caaces pigfastasis ilcult to
particular, it was the object of the present invention to provide
comngﬁéﬁ}sév a%é" ?nelfﬁosé%s f%#a ?a%an%g?sséfg mgféaé{[g:[%f@ bethhaeviojfﬁ So?cr’ed

cangeriThese ¢hjuets. ardHohievedinltiessubjestmateg ot theelafnsviyal
The stydias r%%%s@%ge@in demonstrate that GAnCEEs Xressipgathe 1y,

TPTE and CXCR4, exhibit a nearly 30 fold increased risk for metastasis,

in patficdidr ditfntHéfastdsid s dORPERPICIUoRTIEEKIRG at 1EAREReT 2
one pktheseymelecties £ combinationicfdbese 2omarkers is therefore
useful for evaluation of the clinical prognosis of cancer patients and for
targeted therapeutical approaches. Accordingly, the present invention
relat@sremetheds 25 Which vaidka passibleitbiassess dpdlicrroghdge afrom

cancer, disease,thgrmgiastatic henayioyk of - cgreer digease differences
are due to genetic alterations acquired during tumor
development and result, inter alia, also in the
formation of qualitatively or guantitatively altered
molecular structures in the cancer cells. Tumor-
associated structures of this kind are, in particular,
genetic products the expression of which is induced or

enhanced during the course of malignant transformation.

The factors regulating acquisition of the metastatic
phenotype are wmostly undefined. It is known that some
histopathological parameters are associated with tumor-

free survival, for instance tumoxr stage and
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and/or the occurrence of a relapse of particular, the methods of the to
assess and/or prognose the 30 metastasis,inparticulardistantmetastasis.
Preferably, the methods of the invention allow to discriminate malign from
BedizgnsgepEtitions. WO 2008/043525PCT/EP2007/008777 - BCTAEEAHCEN8777
therapy which has been administered ar will be administered. In particular,

the neihas.olibe Ineiion makie possiblsoAssgss Apdier BaANsee co
the occunente of a ?eljapse of cancer following cancer 5 therapy,e.g.,by
surgepdélssmdtherapy akd/Ofradiahes by, Y orfeigsdct iget ion of

inventien relatestora methad frdiagposimgemonitoring,i.e.determiningthe
10 regression, progression, course and/or onset of, and/or prognosing
cancer, the metastatic behaviour of cancer and/or the presence of a
relapsevef canber inkaj patient fvhitle metked comprses guantitativeprovide
andier gualiatively detamuning e Ieue) of expressian of AAd RAE Dy of
bloﬁgl al samrﬁe Isolated from said patient and guantitatively and/or
quatiRaRANy deterBniiRg e J6veT DRERPreRIGHEPEXERAM PBibfdgiEdr -
sample jsolateddromp saickpatient he apastienar prelerred embedimertvide

the invention in this aspect relates to a 20 method of diagnosing whether a
patfeHTRS Carfd? nfitdstdS, |<P1§5arltlac?lﬁa|’a digtllan? S ebe A

T metastasis.
parbetiar eabodimhemsobthe method of the invention, the level of
expression of TPTE and the 25 level of expression of CXCR4 are

determined in the same sample either concurrently or consecutively. In
furthBeembRRREREs GRtfie FREIHBYSS tRY ifihtRRPiRCevBRGE ST o the
expeassiar of TPTE and the level of expression of CXCR4 are determined

in different samples wherein said
The studies presented herein demonstrate that cancers
expressing both, TPTE and CXCR4, exhibit a nearly 30
fold increased risk for metastasis, in particular-
distant metastasis, as compared to tumors lacking at
least one of these molecules. A combination of these
markers is therefore useful for evaluation of the
clinical prognosis of cancer patients and for targeted

therapeutical approaches.

Accordingly, the present invention relates to methods
which make possible to assess and/or prognose a cancer
disease, the metastatic behaviour of a cancer disease
and/or the occurrence of a relapse of cancer. 1In
particular, the methods of the invention make possible
to assess and/or prognose the occurrence of cancer
metastasis, in particular distant metastasis.
Preferably, the methods of the invention allow to

discriminate malign from benign conditions.

In particular embodiments, the methods of the invention

make possible to assess and/or progncse the success of



30 different samples may be the same kind of sample, e.g. both may be a
blood sample, taken from the patient at the same or different points in time
and from the same or different regions of the body, or may be different
Rirdmaf/eamples, e.g. one is a blood sample and the 35 other{Iama00mi@s777
sample. WO 2008/043525PCT/EP2003/008777 - 4 - Preferably a level of

expression of TRTE and a Eve}_l % expression of CXCRA whichis 111 pe

O
mcrease%l comparedal‘% the eve expression in a SUBjeCt WIthOU'[ cancer,

5 wittioln agiskrfed candet, williout ieetedtasis dfancae Wipdat a Ak forhe
metaaiasie ahraneile Wihout g3 relapsenaiential 10 £apCenAgfRIaRS& he

of cancer, and/or without a risk for of cancer is indicative for cancer or for
a TSRS IRF & MietadtattIeRifouPSf fr A F6ENtEP ot A tasBiRC ST
5 behamaaugf, e.g., by  surgery, chemotherapy and/or

radiation therapy.

In one aspect the invention relates to a method for
diagnosing, monitoring, i.e. determining the
10 regression, progression, course and/or onset of,
and/or prognosing cancer, the metastatic behaviour of
cancer and/or the presence of a relapse of cancer in a
patient, which method comprises quantitatively and/or
gqualitatively determining the level of expression of
15 TPTE in a biological sample isolated from said patient
and quantitatively and/or qualitatively determining the
level of expression of CXCR4 in a biological sample
isolated from said patient. In a particular preferred
embodiment, the invention in this aspect relates to a
20 method of diagnosing whether a patient has cancer

metastasis, in particular distant metastasis.

In particular embodiments of the method of the
invention, the level of expression of TPTE and the
25 level of expression of CXCR4 are determined in the same
sample either concurrently or consecutively. In further
embodiments of the method of the invention, the level
of expression of TPTE and the level of expression of
CXCR4 are determined in different samples wherein said
30 different samples may be the same kind of sample, e.g.
both may be a blood sample, taken from the patient at
the same or different points in time and from the same
or different regions of the body, or may be different
kinds of samples, e.g. one is a blood sample and the

35 other is an urine sample.



cancer and/or for a relapse of cancer or for a potential for a relapse of
cancer. Preferably,thequantitativeand/orqualitative 15 determination of the
level of expression of TPTE comprises (i) detecting or determining the
avoauod/@bsemucleic acid which is selected from the group comeistirgootf/¢ey777
a nucleic acid which comprises a nucleic acid sequence selected from the
group 20 consisting of SEQ ID NOs: 1, 2, 3, 4, 5, 6, and 7, a part or
derivative thereof, (b) a nucleic acid which hybridizes with the nucleic acid
of (Ayrehdeabiringent eveditiods gspasnmicn aeld WREER istdgenéenel of
with respedt 1o the pucieisracid,gf () of 4b); apdddla2Sgieicasido che
which’is complementary to the nucleic acid of (a), (b) or (c), and/or (ii)
deté&iiisd or BEterRimng Ifd Whourit of A protEid oF beptidé Britbded By CeT -
sthewnugiRig@cidhunadardk) orfda pad o lerivative: thareof, asdiwHiidis of
detectinc%or 30 deé%rmigingathe am untf%fran an 'téoscb;a%%cificof r tf(]j% neer
prof:e"’}ﬁ1 or%’epti‘dé or for the parfor erivative under (it), and/or (|f\)/) !
detedtirigpot deterairimg ¢thecdmoantetra TapmphocyeEpeelficorthek for
protein.gr peptide,er for the part or dervative; yader &, eptivnally di-338r =
complex with a MI-IC molecule, in a biological sample WO ,
200B6E3535R CTHRP 2067665777 L% idoIdEt REPL DatidntBreterably O
10the guielrie asidl wederdi)pn saitt qaantitative. andfos sitatitativeehaviour of
detenmination ol e jever glexpression ot T pomprises,a nugleicagd 4
sequence encodi g aprotéin or5 peptlag comprising an amino acid
segpenes shidctéd From Hed grsi ednsidte§df SEQ ID NOs: 8, 9, 10, 11,
12, 13, and 14, a part or derivative thereof and/or the protein or peptide
under (ii) in said quantitative and/or qj;alita,tive determination of thelleé/e]: .
of 1BFEESFERELY of TPHE comPrRBE Bk acid2e48nce Titiad w1 Ve
1 5frond¢he grdua capsisting of SEE) ID&E@S: 8, 10¢x{drd2s18nandfl4, §PTE
part or derivative thereof. Preferably,the itati /argualitati 5
detérmination of tﬂle?le%l%geégp%ss??n %%%%(%%quc%{%d (%i}s%ls %ggg&%tiﬁé 2
or detedwibthg tAE BfhounPeFa nudéic atRilRAcRds sdl&Bd frofifthe STOUP
groyp censisting ofd#) ajaycleic agidwhich caadises sHCleledpiti ses  a
sequence selected from the group 20 consiistirtl%gf SE (I)D NO iqé”’ andOu
48, A5 DF derfahife thERBFEBT 2 nuERICEEd Which hybridizes withthe -
20nucleia atiskahi@) ofideEringenicenditions? (c) 3 nuklei& acid whigilis7, 2a
deggnerale it (sSpeet 1o hediclels Acld o ()0 (Rl fOddDR2S which
nucleic acid whic is complementary to the nucleic acid of%, (b) or (¢
andlor} démrsing Br Rlct&rtniRing a6t St Jrteii bt Peptite®
encedad byitbeducleis agidiirderi(d Qeola @aitor desivative thereog with

and/or (iii) detecting Or 30 determining.the amouynt of an t'bodx Recifi
for tﬁ%%r%fetln BPpgﬁf%e%}%re the p%%“ gr c?eErTi]vakljt?\}e L?rfdea;%?)f ané?o.r ?i(lv)g .a
2 5leteutingedradeterminiiti tHe dmogrtioflemelhrfiocyte shiftupteie acid

protgin or pae)p’tide %gor thg-part gy derivatiye Wnder (i), yoptigealBeing  or

determining the amount of a protein or peptide encoded

%gent

by the nucleic acid wunder (i) or of a part or
derivative thereof, and/or (iid) detecting or
30 determining the amount of an antibody specific for the
protein or peptide or for the part or derivative under
(ii), and/or (iv) detecting or determining the amount
of a T lymphocyte specific for the protein or peptide
or for the part or derivative under (ii), optionally in

35 a complex with a MHC molecule, in a biological sample
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10

1INO 2081043525PCT/EP2007/008777 - 6 - isolated from a patient.
Preferably, the nucleic acid under (i) in said quantitative and/or qualitative
determination of the level of expression of CXCR4 comprises a nucleic
acisesjuestse encoding a protein or 5 peptide comprising arPamiBR3ATINs777
sequence selected from the group cengsting of SEQ ID NOs: 49, and 50,

a part or deriyative thereof anpd/qr.the protein tide,under. (ih in said .
quzatln?ft)at?lveegnd#(])'ﬁfD (rfuaafita%%gl ertnér'miri?gtrfo%rtle g%t yéve%%%\eg&r%%é%% O%Cld
CXTRIzompiises 4n ansinbhcidieagtiéséd s8Rctaidethegiadptative
congistingRimRE QI NSs: 49nand RO, ayparg er desiyativesthereofoMeansTr
for accomplishing said quantitative and/or 15 qualitative determination of

the FETEOF BXPréssToiT afe Gediive PRENSH GNd T B A5 dte R fid™ ©F
skilleehparsencAeparikinigép tre ventorcdeiectwnieha auskeleacid®Eaom
determining the amount of.a nucleic acid may.he_carried gut using a pliga-

or [?o fn&’?e%l de%%%és(v%ﬁ%ﬁ h%grié?z’%s g}?eé\ipfﬁ:sélly %d sgiﬁ rt1iu§c5:feicazfleéidfl2 ‘
or rhdy béedrriéd outbyRRIECioE afphfiRIoH6! shitereéic aBry ey. the
by meaps of PER ampbfication yinady-oneiambogimenhk the pfabatitative
comprises a sequence of 6-50, in particular 10-30, 15-30 and 20-30,
corftigdoas nudiedtid&s ot Laid r%cggi’é%(ﬁ“éharfhe Bﬁme’?gﬁsedl fisda ©f
amplificagion ieach compPsEEa seoqyeniceeef 660, ianparticutar 1D-38¢ 46580ce
and,20-30, ganigugus AQ nugleqlides,of said puclsie agid, Rigfgsbly. ghe o,

detection or §eterm|nat|on of the'amount of salg nucleic acid in the
methdd dftheliRverkion eésfptides i) R¥RtadgdRs Bigdbgical B5sRife

with an agent which binds specifically to the WO

forrh&fior bF 8 Yetermitifig th& ARGt

15

2008/04352 PCI/EP20%7/008777 -7,- ngcleic acid, gi) deteCt'Tng thg.
the atlve an ualrtative
ot & complaX Hetween e agent
andidgeenucisigtaicidh Prefferatite, theeatgent wifich ekmiessecificallyfto tHECR4

nuc ,'ﬁﬁ%&aﬂ&'ig%y%%gﬁé grpelxnuciastide,vhigh hyhddizes of a

specifically to said nucleic acid.
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nucleic acid which is selected from the group
consisting of (a) a nucleic acid which comprises a
nucleic acid sequence selected from the group
consisting of SEQ ID NOs: 47, and 48, a part or
derivative thereof, (b) a nucleic acid which hybridizes
with the nucleic acid of (a) under stringent
conditions, (c¢) a nucleic acid which is degenerate with
respect to the nucleic acid of (a) or (b), and (d) a
nucleic acid which is complementary to the nucleic acid
of (a), (b) or (c), and/or (il) detecting or
determining the amount of a protein or peptide encoded
by the nucleic acid under (i) or of a part or
derivative thereof, and/or {(iii) detecting or
determining the amount of an antibody specific for the
protein or peptide or for the part or derivative under
(ii), and/or (iv) detecting or determining the amount
of a T lymphocyte specific for the protein or peptide
or for the part or derivative under (ii), optionally in

a complex with a MHC molecule, in a biological sample



According to the invention, detection of a protein or peptide or of a part or
derivative thereof or 10 determining the amount of a protein or peptide or
of a part or derivative thereof may be carried out using an antibody
wdingsspesesfically to said protein or peptide or part or derivapbwe/iiresenios?77
In particular embodiments, the protein @r peptide or part or 15 derivative
thereof which is_to be detected or the amount of which is to be determined.,
in the ?%&Th%%s bF e p%e?ean%%r?\?etntio%ﬁ”s? g?ersae{?%/rf a E%r%pfé&cv‘;iﬁwl §n acid
MHGdwmtecule.) 20 Prefesalilyl, thewdatedtiant bv deteamitation cfuhditative
amaunt.olSajd pratein 9F peplide of sald pagior deryalive fiereof in theicpy
method of the invention comprises (i) contacting the biological sample with
an SEEREWERT BindsSpELificaR D REPIBRIR 0F2SPE TR rRRE Yot orrT
sderpative deereshana (ingleiectingithe faematien:gliendetegminiag # from

amount of a complex hetween the agent and the projein or pep '((?e or part
or detvaive thereof: %r%?elrré%ly?%e a§er§%vh|c Sbin%‘gs’spaergf%cgl y toathgart
protein clepaptideior30the peetfor dedyative thereafie amiantisody peptide

bindingspectficaly t%aiégweirzé%a@et&%% 24 i saigayt-or ggHYative: i ve
thereof. WO 2008/043525PCT/EP2007/008777 - 8 - out using a protein

or pEptREHiRaNEpeGfcali1® sadBftibody. PRIFRERR? 1RE detdctidrior*

1odetesnipationof the 5 amount ofsaill assbodydethesgathoad of thiewom the

invention comprises (i) contacting.th d]?i ical mplggvil;:t;oan agent .
whigﬁ%lilﬁdscs?g‘escﬁlsztéé o?i?e anti o? y,qa\t}gl% (ii)ll@ﬁtec%ng the forma |orf of or
or diternininy theciewent of a complex between the agent and the
antibody. 10 Preferably, the agent which binds specifically to the antibody

is a protein or_peptide binding specifically to said antibody. According to

the Wf?\?é?ﬁion,fd’é?ecti%ﬁcéf‘?%i%bﬁgcyt@ 35%r dgfé?mﬁ%/ﬁa%ﬁé’ SmotREGPT
15a Tdympheaytevaaydes eattiethauicusingfa cetlepreisentihg @ Complexession
between a;protein o peplide.and an MHG, maojecule fOLWHIGNME Teo  che

t
Iym%ﬁgcyte IS specific, v?hereln the crgl is preferably an antigen-presenting
cellsBeld@ripsistadetermining 20 the amount of a T lymphocyte may
also be carried out by detecting its proliferation, cytokine production,

and/or cytaotoxic activity which may, be triggered by specific stimulation .
WiiPESERTIES bEERT a PRSTET 6 Peptls SRa SMAIC Molecurs Tor 24

ecule for
2 owhielr thadt 25dymphgcytéis specifiatDetdctien ofuor determasing thmay be

am%%fgx%eaﬁ 'mh%&%@ayaa'sgﬂ%garri%q0%&9&%9pé@tide robe

recombinant MHC moleculé or a complex of two or more MHC molecules

load@Hi@ith BYlRrdhBREprRREIAS bi pRblides 3052id nucleic acid, or

may be carried out by selective amplification of said
nucleic acid, e.g. by means of PCR amplification. In
25 one embodiment, the probe comprises a sequence of 6-50,
in particular 10-30, 15-30 and 20-30, contiguous
nucleotides of said nucleic acid and the primers used
in said amplification each comprise a sequence of €-50,
in particular 10-30, 15-30 and 20-30, contiguous

30 nucleotides of said nucleic acid.

Preferably, the detection or determination of the
amount of said nucleic acid in the method of the
invention comprises (i} contacting the Dbiological

35 sample with an agent which binds specifically to the



Preferably, the detection or determination of the amount of said T
lymphocyte comprises (i) contacting the biological sample with an agent
which binds specifically to the T lymphocyte, and (ii) detecting 35 the
fororeatigmef2or determining the amount of a complex WO PCT/EP2007/008777
2008/043525PCT/EP2007/008777 - 9 -1between the agent and the T
YmRNOFYLe, Peleiaba e agenl whishaibsiepPeglealtiflie dn of o
lymphocyte is a cell presenting the complex een the protein or
pepilecormbeimart Ghdervagva thepéofFordRfichatie BeE WARshoePee iggent
spegific and ap IS molecile. AnrageptwiNeh isniseddendei@gtien 0binds
determining the amount in_the methods of the.inyention sugh as an oligo-

or pRGRIdESRde BrobR, SRRntHSdS S pRtef fPorBbplidd Fraaretide

5 preterablydapeledl ivca tidtectabipimannegbim phitieidar bpaddiéctabley to

10

marskae{ grrgjl%q@%séicas&bé'gance sgch as a radioactive markerz

fluorescence marker or an enzymic marker. 15 In one embodiment, the
method of the invention comprises determining the level of expression in a
firsheample ata fist paiat intivee angrn adurbet samplerat a speeBdin or
point in time and a comparison of the two san&ples. Preferably, & Ie\é(%lfof or

exprE8%idHDf 28T PTE anda IR3T 5f exPressioh of EXCR4 whithiis
incréasednn aisgmplescompared tof sangplettaken earlipefroava pateqtt a

ndigates (02! RERAYIAN Das deypepedlys BROULIRARE IR ng an

and/or a metastasis of cancer and/or a relapse of cancer. 25 Preferably, a

leveltt Expidssidi BETPT E atRRPS idvietdt BxprdsSionHEX CREMAFR s ©F

decgreasadi acsaniie €orpparad {0 Asaple takareedrlierfronpapatieal ar

indicg%)es e re%sion oft%ancer and/or a metastasis fgf. %ance[)in said
u

patleen and ﬁﬁs,SPreferaSIy ifdicates & 30"Sucdess cgncerlfherggft:ln "

15furtHerenotiment thednidlogidal shmple isdlate®drordeiepatient ®r the
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FOTAH@(Jjﬁf{JéO gecoppaipblenormalaiolggical sanie. §:9-¢hedmBlehods of
ISOEE; E¥2§Znt invention is present in a complex with an

MHC molecule.

Preferably, the detection or determination of the
amount of said protein or peptide or said part or
derivative thereof in the method of the invention
comprises (i) contacting the biological sample with an
agent which binds specifically to the protein or
peptide or the part or derivative thereof, and (ii)
detecting the formation of or determining the amount of
a complex between the agent and the protein or peptide
or part or derivative thereof. Preferably, the agent
which binds specifically to the protein or peptide or
the part or derivative thereof is an antibody binding
specifically to said protein or peptide or to said part

or derivative thereof.

According to the invention, detection of an antibody or

determining the amount of an antibody may be carried
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35 healthy individual. Preferably, a level of expression WO
2008/043525PCIAP2007/008777 - 10 - of TPTE and a level of expression
of CXCR4 which is increased in a patient's sample compared to a sample
e @onsashealthy individual indicates that the patient has BeEVaIBIeT 08777
is about to develop cancer 5 and/or a ngetastasis of cancer and/or a

relapse of cancer. T mination I .expressian

ma?/q%;l soulsfﬁlrésf{/eathé1 Ig%qte% :‘:%ltll ng}%rg gP?n{e}%%yﬁ%%%ggg%oat%gﬁgga%d%:ﬁ& £
degreébfanetispstion with a nucleic acid which is selected from the group
consisting of (a) a nucleic acid which comprises a nucleic acid sequence
selected from_the group consisting of SEQ ID NOs: 1, 2, 3,4, 5, 6, and 7,

a 1%%?6PBEKVati\fegﬁmerg&F?§)%&ﬂﬁcle E acid WHER AYBdi28s with thehe
nucleicuacid of (a9 aindleastrigedy canditibes, {eraodclelt adie whicteist ion

deﬁgﬁ%@@s&vgh [§S5Pest @ the Bugleiciacid of () éfgzh ang () @ WEISIC an

aci ch is complementary to the nucleic acid (a), (b) or (c), and/or
witfasiicleihacl coipRsingRTftitldie 2ty sefBentBenddting edroted
or peptide gary¥isingzanarainorsiflsenmencerselegteddee@thergragp the
consisting of SEQ ID NOs: 8,9, 10, 11, 12, 13, and 14, a_part or defivativ.
thePSSTUD5 (EfcPalsig TRt ths ﬁgﬁ-ec%dr%}] (SSISAtherBSF A m%r%élgocg"
preferablyrwiihin, the peoragten tegidm terédmAsdegres ot inetthliation> the
Wh'gﬁeiﬂ%gf comnared (0. £antig!, §,02.subiest Wihod! capeetrically
without a risk 30 for cancer, without metastasis of cancer, without a risk

for hfetg8tSiSatdRREf - without a relapse of cancer, and/or without a risk
for a relapse of cancer, or no methylation preferably is indicative for an

increased level of expression of TPTE. ,
P0G A SEIBCT A5G0 ABRE T o1 -%hgcc:i% it of ek ACY te

ion pattetasandiodthe dehree ahevethylatfon zarfbelpsrdtaed: gormay  be
example; by using methepson the basis AfRGRGWED tagpikef iestiiddion a

enzymes or by sequencing. In one preferred embodiment, %enomic DN@e -

is SRIRTER &hpRRREHGWAT r&RmERt WL Biétfite 2ont&itiTg ©
reagenbide/akgonsicleptdes iised whsuell amptiicatiohlpreferably hevelsl y

sequence binding to the nucleic agigtreqied with e RIsUIflte cRIMANG, s ng
the amount of a T lymphocyte may also be carried out by
detecting its proliferation, cytokine production,
and/or cytotoxic activity which may be triggered by
specific stimulation with a complex between a protein
or peptide and an MHC molecule for which the T
lymphocyte is specific. Detection of or determining the
amount of a T lymphocyte may alsoc be carried out with
aid of a recombinant MHC molecule or a complex of two
or more MHC molecules loaded with one or more proteins

or peptides.

Preferably, the detection or determination of the
amount of said T lymphocyte comprises (i) contacting
the biological sample with an agent which binds
specifically to the T lymphocyte, and (ii) detecting

the formation of or determining the amount of a complex



10 reagent and preferably are completely complementary thereto.
Preferably the oligonucleotides are adapted to a different degree of
methylation of the nucleic acid and bring about amplification products
WiichosansBzs differentiated. A test suitable for this can be as RGIfEHWE008777
(1) extraction of DNA from tissue sampbes-of patients, for example using
paraffin embedded material, (2) treat t with hisylfi
co n%ﬁ%‘l”negepea%%entsa ?ee.a E asa ééstg%erg,&ierr} &ég%%me%t 'alT;%ng%j}cIgtgiJ é%\lcﬁllds the
Resz2(t5)R0gd-701008) (B 20 fHAphfication ofDNA by eRASEFPCR 2
and.(4) pnalysis Of the.gmeuwt ofseguiance spesificamplifisatippqyeductsor
(e.g. by means of quantitative PCR, hybridization fechniques such as
mickGAT Ay T hodSS 283k %a?ﬁcﬁgFéPﬁ%%thﬁeﬁ&@%ﬁﬁ%u Sholl 't e Ehe
sinvantioanghe gatient kaspanddri ¢S suspectedidt havingoedreeer or
developing cancer, or has a risk for developing cancer. In further
embodiments of the method of the invention, the patient has a cancer
meBRtAISIB0 KisipetdGRSVIRE SR eF hrdtasSisReSrIsVdIbpRgt e
cangghmatasigsis colchagadtigiator daveloping acpeses Bietastasis. s an
particular embodiments of the method of the invention, the patient has ,
alreRty FeenoU RSt I IS LEREGF R e PARPSUCchEs B35 0mor réseRfichs ™™
1oradiationghprapdeanchor chemothérapiys 'WW@eferably labeled in a

20084043p2RC HERAAQ7/ 09@%2:591%&%! ipiptended-10-3ubied herker

patient to such therapy. The method of diagnosing, monitoring, and/or

pro§iostHRSRRREEE (RMRREASEHC BERRVIGH of cAiREt Rfdidihe marker,

presancsrakadelapseof kancer-aeepreing v heniayertion preferably

allows the prognosis of a worsened course of a disease, whereby among

other things planning of a more aggressive therapy is made possible. 10
15Thig prognostic restiwstiaisotallowshe defisitswd berifn akbfatiohsvet ion

hyperlasias. fronytunerprechisorspwhich.ae alregdy &y peanpraisedias a

unfavourable and to anticipate t{ﬁerefore a cancer disposition _alreadé

befdréxt inFaBRESuRMbr Rad 15%brA8d N 4 furfhitPaspag:, te Rveridiie®

1on
relatesdora ki eoraprisirgmeansiatguantitativelpansiiar quaktatipelyison of

determining the Ieve&ofexp%_essgon okf)go TRTE ?%peggsgg{pression of
| e

d
quaﬁ |%ti\t;'e§)/ anasor q%%lita \Sglyege%[err%i’ning t%e vel of expression of

20CXCORFEN @bidlogicalsample blatetrrans patie®E PrekrRBly, the kit is 18

usefyl in the.methqd, fordiagnpsing, moniiosingand/er PEOgnAsiig €aneelken
the metastatic 25 behaviour of cancer and/or the %resenc of a relags% o{q
can&&IfiRE ifefiioq Ppatient indicates that the patien as

developed or is about to develop cancer and/or a
metastasis of cancer and/or a relapse of cancer.
25 Preferably, a level of expression of TPTE and a level
of expression of CXCR4 which is decreased in a sample
compared to a sample taken earlier from a patient
indicates regression of cancer and/or a metastasis of
cancer in said patient and thus, preferably indicates a

30 successful cancer therapy.

In a further embodiment, the biological sample isolated
from the patient is compared to a comparable normal
biological sample, e.g. a sample isolated from a

35 healthy individual. Preferably, a level of expression



Meansforquantitativelyand/orqualitatively ~ determining the level of
expression of TPTE and CXCR4 30 are as discussed above. Preferably,
said means for quantitatively and/or qualitatively determining the level of

B ressiapsef TPTE are selected from the group consisting Gt¢TEBSZ07/008777
means for detecting or determining the amount of a

WO20p81943525P G TIEPRQOTI008E 7. 43 nuslsic agid whichds Salegied i
from the group consisting of (a) a nucleic acid which comprises a nucleic
acid Seerencedelbbted frBAT NG cp LBHBLENGSMBEESD NOs21, 8a8ple
4, 5,6 @ 7 admpant omderivative thereefi daka nucteie agitbwhidhat  the
hybridizes with the nucleic acid 8f (af?1 under st%i)ngﬁetnt gondgionzlga A cer
nuclBREGE WhidhSs GEGSHERES with redfecttdhe ntilieic Acid 8F (af 6 ©
%b), amd (dra raicleie it adich icomprementargitd foe nuxleiceloidb$e  of
of (a0} QF (c), and/or (ii) means for detecting or determining the amount

of a protein or peptide encoded by the nucleic acid under (i) or of a part or
derivative thereof, and/or (iii) means for detecting or determining the

amownRtof et arttotit specifistforthe 1bgreteinod pepiide«yiba pait orpTE

derivative under (ii), and/or (iv) means_ for detecting,or determining th .
amoUnt of & I?/mp}]%%?/ evsepect'i ic for(%ﬁ’é: %?&%?ngg% ngtié)eggr %ee%ég% %tr:lon
1derivaiveanmder (Apdptionalnin a deompiex with a MG cledake, iWaPp a

biolqgical spmplesisplated fromya patient. Ereferally, theyigleicaed group
under (i) in said quantitative and/or qualitative determination of the level of

exprESEB AT FIETEYomphsesa MiiftE 4Eid 86dFentE trtodingBE 198 @
protein &1 geptideacdaprisigyaraeino aeid segeance oselectécfrongroup

the group consisting of IDNQs;: 8, 9, 10,11,12, 13, and 14, g part.or
deriva?lz\llgltﬁgrleno? a%g/o% e %tegl)r? or p%f)tidze’ungd‘er if) ing said” ) 2
1 guampativeandis eiiatitative defamsingtion Ghthelevlvfepreasish ofhich

TPTEfoMmprisessan, 8pHNe 196ich30 seguenea gelsetedhifomybegredpingent
consisting of SEQ ID NOs: 8, 9, 10, 11, 12, 13, an%ldf,, a gart or derit\:/ative h
ther&™ 6%8/6&%5?5%5@@0%7@6%%19 y 18 degenerate wi

respect to the nucleic acid of (a) or (b), and (d) a
nucleic acid which is complementary to the nucleic acid
20 of (a), (b)) or (c), and/or with a nucleic acid
comprising a nucleic acid seqguence encoding a protein
or peptide comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 8, 9, 10, 11,
12, 13, and 14, a part or derivative thereof,
25 preferably within the non-coding region thereof and

more preferably within the promoter region thereof.

A degree of methylation which is lower compared to a
control, e.g. a subject without cancer, without a risk

30 for cancer, without metastasis of cancer, without a
risk for metastasis of cancer, without a relapse of
cancer, and/or without a risk for a relapse of cancer,
or no methylation preferably i1s indicative for an
increased level of expression of TPTE.

35



CXCR4 are selected from the group consisting of (i) means for detecting
or determining the amount of a nucleic acid which is selected from the
group consisting of (a) a nucleic acid which comprises a 5 nucleic acid
sequerssesefected from the group consisting of SEQ ID NOspdV/ERn A®8 777
a part or derivative thereof, (b) a nucleiciacid which hybridizes with the
nucleic acjd.of (a). under stringent conditions, (c) a nucleic acid which is
degeneerz:l%tiee Sv?tlf(wﬁ%dx ?gslpoenct t(gfhemﬁ%c X?caé:&é%f %%?lg)nsanda ?(%IZ{) r the
nucleigaeid ahicreisieohasientertary toshperitinedid éom) sirorle, by
andjar; (i meapadesdetecting Or drigimining the-amoyntof a prafeig Qf  of
peptide encoded by the nucleic acid under (i) or of a part or 15 derivative
thefeti “and/ot Pt FRAMSTSr GeteBinSE &R iting e SRGuRdt & red
santiaddyspeeific, for therproiein oDp@ptide=or thepaxt of detivativeupsidef i ed
(. Anelor fiYmeans ot delacting grdetermining (e TNt OF Bl 21 1.ng
Iymp(ﬁocyte specific for the protein 20 or peptide or the part or derivative
undezdBevbtionallfe a coPplSORits EeRMHCasolecukSdta bioldgical such
sampigiselated from 3 patiephirefarably, thesaugleicrcig yndend) o the

said quantitative and/or qualitative determination of the level of expression

of FEIEXERA cBfitises s AbERIc it seduidhcePaidbding & protei dt 19
10pepti§iegannprisjng amaaﬁmabiryse@mce:sabbtﬁ_rbftgm thergrbapentary
consisting,of SEQIPNAS; 49, and 30; ghalk oL detvativetherepl andloy

the protein or peptide under (ii) in said quantitative and/or 30 qualitative
detérnfiddtisrT ePthede@Iost eRpredsiorvdrEkeR4tontiiRe s af nmoacid

acidsgqueneaselaeisdfroanie grovpraasisirg @LSES IHNOS: 48arnde
50, 51 %?fc:t or derivative thereof. Vé/020084045315825I%CT/EEZOQ?/%%SJ?Eé as
15 AhoTHE B s iclelt atkPConipise i Sgehtivhich bihds

15spetifichttyso thélnucteit aaitk RreferdblpNhe fgent whishbindsamples of
spegifically fq, ;hefeu_lclslfea@&%@ ds ga gligopucleptide of poliyeleotideerial,

which hybridizes 5 specifically to said nucleic acid. Preferably, said means
for détectihgSdstBimithg thBamBYAt oF$41 protem Idr ideptide oy Fart 1 19
or desivagtivie sherepf gomprise assageitavhichibinds spercifisally. to 46 thel . ,
protein or peptide or. the parf or derivatiye.ther referably. gent
Whiic\?ﬁ%?r?d%cspe?i}'ffc% 3S/to thkeeps)rbteina%%/%%% id%ecgogrlgthee;'part o]f%%%rigétive (3)
20themswpisi &n emtibody bihdRNpspecifioaiy o siid BEReiarst péplidespioysis
said, part pf, derivatiye,15 thegeofsBeeferakly, said means forAgtecting ot ion
determining the amount of said antibody comprise an agent which binds
products (e.g. by means of gquantitative PCR,

hybridization techniques such as microarray methods) .

25 In particular embodiments of the method of the
invention, the patient has cancer, 1is suspected of
having cancer or developing cancer, or has a risk for
developing cancer. In further embodiments of the method
of the invention, the patient has a cancer metastasis,

30 is suspected of having a cancer metastasis or
developing a cancer metastasis, or has a risk for
developing a cancer metastasis. In particular
embodiments of the method of the invention, the patient
has already been subjected to cancer therapy such as by

35 tumor resection, radiation therapy and/or chemotherapy,



specifically to the antibody. Preferably, the agent 20 which binds

specifically to the antibody is a protein or peptide binding specifically to

said antibody. Preferably, said means for detecting or determining the
arocund/of3said T lymphocyte comprise an agent which 25 bidS/EP2007/008777
specifically to the T lymphocyte. Preferaply, the agent which binds

specifically to the T. lym te s a cell presentipg the ¢ betwee
the%?ote}% orlps(’aptll etgr‘?1 t e%p/)ar%%r e?k%ﬁé? thgfge%f fggv%%\%%éthgg%g Such
lymphegpeys specific and an MHC molecule. 30 In a further aspect, the
invention relates to a pharmaceutical compaosition comprising (i) an agent
which is effective in reducing or inhibiting expression or a&t'vit of TPTE |
andfSrwRthiBifdS fo FRIE QT Rds SBXMT ddroy iy JPEE{nPorrognosmg

sinhibiingeactivity,eantde(tih Ve 260 /43625RE VEP208r7c@d8747d/16 - the
an agent which is gffective. | cing or inhibiting e i actiyity
of éﬁinefned/ocraﬁhic b(i%ﬁJe s%%d%excgﬁ% a%%%%gtum)%ér%%e%%%s%g gsé the
tumbRHTIitRY RXeferhRd Yerislesvity of PPTENQHHS agfivify goysened

CXEBdrselatesto any aciiviy 8 PTERECXGR4 kgl oObaRorganisings
such _as enzymatic or regulatogl activitg/, in E?&rticular cell mi%r tion
Ntw

mod Aty 22 idity. P rars abR I TS RiSiRYs 1 TPT ESoreReHs ¢
1 oandihaistumpogdestoying oetunedr irtlisitingelQ astivity is spedifiofor cetig 11
ex%%%%%‘%or %f?f&%%aé%‘??&o,!fes%ﬂ TPTRQLCAERA JESPECHYBN-  cumor
Preferably, such agent comprises a therapeutic Substance. ,
InCeTEaREmBoBimemadRRepfmacBificads cdifpodifon GPREaised  as

inveptiegythe-ageat isampantisensamucleip acil whickdatsicizesa cancer

selectively with the nucleic acid coding for TPTE and/or_hybridizes h
seIe‘gﬁ@B kit the nﬁ%gl%aagd c% ﬁg%r cXEr4 M ?lf’r%’eer “nor  has
1 sembogimedts, the agent is a siRNA preferably

In a further aspect, the invention relates to a kit
comprising means for quantitatively and/or
qualitatively determining the level of expression of
20 TPTE and means for quantitatively and/or qualitatively
determining the level of expression of CXCR4 in a
biological sample isolated from a patient. Preferably,
the kit is wuseful in the method for diagnosing,
monitoring and/or prognosing cancer, the metastatic
25 behaviour of cancer and/ér the presence of a relapse of

cancer of the invention.

Means for quantitatively and/or qualitatively
determining the level of expression of TPTE and CXCR4

30 are as discussed above.

Preferably, said means for quantitatively and/or
qualitatively determining the level of expression of
TPTE are selected from the group consisting of (i)

35 means for detecting or determining the amount of a



20 comprising a sense RNA strand and an antisense RNA strand, wherein
the sense and antisense RNA strands form an RNA duplex, and wherein

the sense RNA strand comprises a nucleotide sequence substantially
ientioabtasastarget sequence of about 19 to about 25 contigUWsUBERZ007/008777
nucleotides in TPTE mRNA and/or in @XCR4 mRNA. In even further
embodiments, the agent is an antibody which binds s ivel TPT
andor XCRa4. leé;antitvsvglrgisé}e1 nuc egic ag%%f}@%ﬁ% an% O%Qg./nt?&t)%?/ Eroup
discosstbaboge redy beadombinBd i e prReFAcediéaicompBBiibPest 2
the30-Hwentions 4y gven aufyithes aspestithedaventign-iiatestoed  group
pharmaceutical composition_comprising (I) one gr more WO

0GB IEPSER7 1908Y9% - 17~ atid wihich codes Br TBTE or'a 2

5 parparterdatide thereof (i) athantibddy Which sindsitd @ PJ Eariadparhich

hegealy (9,30 @nvtﬁ%ﬁksetﬂacls'{?c@%qMsﬁ&y_@@d%3§ spegifically with fen:
nucléic acid coding for 5 TPTE, (v) an siRNA directed against a nucleic™

acig @odiHg fRSTPTE) (vH et \HieR expiedselsT PRg RSt oy th
derivadivedberesf, and (villdselatedconaplexes ketween TBTE os@dpartyr a
derivative thereof and an MHC molecglle, and (Ilg{one or guore

coMBSHEHE AFSQetRtHomIne YrBaS EoRERENg of (iF BX RS bFp &t

10o0r defivadive th@reobii) ahucleicdacid which codesifor CXCR4 beatpary opr

15

20

25

30

35

derjyative thereof, (i) anantibody yich hindsdeo CXCR4 or aspart @b o ged

derivative theredt, ?Sc\g an antisense nucleic acid 15 which hybridizes
spedificalip it Alelsic adeichdiNgFGCXER4, (FFan SRNA dirdkktdd  ©F
agaiastia-avekaic acidwosling o %ERY; (W) aheshselbwhichedresaes or

CXCR4 or a part or derivative thereqf, and%vii isolated complexes
betw%teﬁrélf(gﬁl@dr:%aepaﬁn gruf(} dgrglva’?lr\l/e 'é)rle%o?%}ﬁd%%eﬁ o ggulet.he

In anecémbodimentpamitiiic agid coting fer TPTEor @XGRAE b eeparrsier
derivatiye thergots present indhe Phaumacgutical coRPOsHON @ mining

expression vector and 25 functionally linked to a promoter. In a_further

embBEinfEN S hoSfceft prestHPRPSE PREFmSRE SR CorhBEsitidiF ofthat e+

invertionpsgerefies or the part or derivative under (ii),
optionally in a complex with a MHC molecule, in a
biclogical sample isolated from a patient. Preferably,
the nucleic acid under (i) in said quantitative and/or
qualitative determination of the level of expression of
TPTE comprises a nucleic acid sequence encoding a
protein or peptide comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 8, 9,
10, 11, 12, 13, and 14, a part or derivative thereof
and/or the protein or peptide under (ii) in said
quantitative and/or qualitative determination of the
level of expression of TPTE comprises an amino acid
sequence selected from the group consisting of SEQ ID
NOs: 8, 9, 10, 11, 12, 13, and 14, a part or derivative

thereof.

Preferably, said means for quantitatively and/or

qualitatively determining the level of expression of
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TPTE or CXCRA4 or the part or derivative thereof, 30 expresses it on the
surface and preferably additionally express an MHC molecule which binds
to said TPTE or CXCR4 or the part or derivative thereof. In one
ayobadirmeatsthe host cell expresses the MHC molecule endegererasdy/ohs777
a further embodiment, the host cell 35expresses the MHC molecule

an%/)% ZE>TE or CXClR4 Qé@ef\l[\é(l)n 29%8/043525PCT1EP2007/0087%7 (1)

18 -‘partor Tefivative Thereof in a recombinant manner. The t'h%)%%{cecﬁ IS
prefaabty nbpproiferativel hg a prefefieteambodingent; ise orbeel isah a

antigenrpresenting gell, ippaiiculaga dedrfic.erll, a BABANOCY IR OF roup
macrophage, In a further embodiment, an antibody present in a

ph&ARsdetitaPcofposifidn 6 thR4fvErton 3¢ 4 MokBioRal SATBEAFSR 2
furthes egikodiments, thestOraatibedy is@lclumedc orfismaniagte  group
antibody. a fragment of tural antibody qgr.a synthetic antibody. An

ant?s%rﬁ%%sr?ulcr%c aoc%d p%{éznt% arlg 3fma%g?ﬁtic§lri§ cggbosﬁior‘}) of tfhe ot
investicy atdyveorhpasealseqliehce otec3giin paricllahigaohyb3giizes

ang,20:30, ¢epiigueiz-nugleotidgs of thegucleigacid eaghag for IPTE.gent
the part_or derivative thereof and/or of the nucleic acid coding for CXCR4

orﬁ@ﬂﬂ%?b?ﬁ@ﬁvéﬁkeﬁmﬁ&ﬂ??@c acid which is degenerate with

regspect to the nucleic acid of (a) or (b), and (d) a
nucleic acid which is complementary to the nucleic acid
of (a), (b) or (¢), and/or (ii) means for detecting or
determining the amount of a protein or peptide encoded
by the nucleic acid under (i) or of a part or
derivative thereof, and/or (iii) means for detecting or
determining the amount of an antibody specific for the
protein or pep;ide or the part or derivative under
(i1), and/or (iv) means for detecting or determining
the amount of a T lymphocyte specific for the protein
or peptide or the part or derivative under (ii},
optionally in a complex with a MHC wmolecule, in a
biclogical sample isolated from a patient. Preferably,
the nucleic acid under (i) in said quantitative and/or
gualitative determination of the level of expression of
CXCR4 comprises a nucleic acid sequence encoding a
protein or peptide comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 489,
and 50, a part or derivative thereof and/or the protein
or peptide under (ii) in said quantitative and/or
qualitative determination of the level of expression of
CXCR4 comprises an amino acid sequence selected from
the group consisting of SEQ ID NOs: 49, and 50, a parﬁ

or derivative thereof.

Preferably, said means for detecting or determining the



In further embodiments, TPTE or CXCR4 or the part or derivative thereof,
provided by a pharmaceutical composition of the invention either directly

or via expression of a nucleic acid, binds to MEC molecules on 25 the
Supfas/ of36zlls, said binding preferably causing a cytolytic reB@oM$a007/008777
and/or inducing cytokine release. - 15 -
Theantibodycoptainedintnepharmaceutical ., %@PS@.‘“‘%&“%{%A Ve bh
mayr%e coupf()ad to a 30 therapeutic Substance. In particular emibodiments

of theiRNARGifscta¢ abhinsta nideinweieésding ¥6r TPTELkREd iffhe

the pharmageytical sampesitiga of e inveptien theraragl Sbeseauarsd is

has a nucleic acid sequence selected from_the WO ‘ .

200810 ISP B 0FH0GT 75 BFUGRIP-eSisistity sihubietidd t 26
5 positiasi F-R21adf1SE Qol A Ihyailueieotateipositions 3-21 of SEQ ID NO:

18, nucleotide positions 3-21 of SEQ ID NO: 21, nucleotide positions 3-21

of SEQ ID NO: 24, nucleotide positions 5 3-21 of SEQ ID NO: 27,

nudlastfRrpbdition$ 81z BESES) PN CISEE HhthsudEotRE &8I ioHEg-he

of SRQURNOE 3%a%mf%$@&@ﬁﬁti%£a@?@@9§gn@gs%med&ﬁI\@Afhefat ive
sense RNA strand has the sequence of SEQ. ID NO: 16 and the antisense
RNASGFSRE h& R St ueAte 5PERD ﬁfﬁshﬂl%3 184798 §é>r?scell-f€f\l$\a§1r3’ndto

10hasthe segueneerof SEQ BNOIdE and thé aatispast RNA strdad ezt ive
the seguenge °E§§§%%Qﬂ\l% 2Qr the 5anseRNA stramshaghe: fically

sequence of SEQ ID NO: 22'and the antisense RNA strand has the .
sedendd'6f SEIIBINO. 23, BRRIE §ensB RNAStr R RMass tRerivative

sequescedt SEQ IRMNOaZbiahihe anfigense RYAstmneNastheo said
se%gjégnce of SE%% ID NO: lzg oréhe sense RNé strand hasotlhe sgquence.

of Qtlﬁll{fO: afg e ar%tiseﬁ:se RNA Sftafd h%%rtﬁe sequencelo ative

15SE@heXNOE 29, or the sense RNA strand has the sequence of SEQ ID
NO: 20 31 and the antisense RNA strand has the sequence of SEQ ID
NO: 32, or the sense RNA strand has the sequence of SEQ ID NO: 34
ancPHrRESHRRSe FRASIBRRITaL e SERRMcES SEQIBTNE 38158 Athe

phasmaceuticat cempasition b invenian ssaynompyiseta which binds -
pharmaceutically. com atibg:%carrierta%dlgr an Q;jgu%ant. in further  oent
asp%%ﬁcfﬁg }r{f\?e!ynlt?c’)n relates to a method - SELasly, J

20 which binds specifically to the antibody is a propein

or peptide binding specifically to said antibody.

Preferably, said means for detecting or determining the
amount of said T lymphocyte comprise an agent which
25 binds specifically to the T lymphocyte. Preferably,
the agent which binds specifically to the T lymphocyte
is a cell presenting the complex between the protein or
peptide or the part or derivative thereof for which the
T lymphocyte is specific and an MHC molecule.
30
In a further aspect, the invention relates to a
pharmaceutical composition comprising (i) an agent
which is effective in reducing or inhibiting expression
or activity of TPTE and/or which binds to TPTE and has

35 tumor destroying or tumor inhibiting activity, and (ii)



30 of treating or preventing cancer, metastasis of cancer or relapse of
cancer comprising administering to a patient (I) one or more components
selected from the group consisting of (i) TPTE or a part or derivative
twereal/¢iiysasnucleic acid which codes for TPTE or a 35 part ecoiervatines777
thereof, (iii) an antibody which W020084€43525PCT/FP2007/008777 - 20

- bir;ds to TP'tl_'E ra %art Qegeg)g i\é)'%ré agtrilselng nucleic acid which_. y
hybri‘&iz%ges%eciﬁcal?y withh a nucfélc acid coding f%lrxi‘Bll% ?vr) an sIRNA 79
directad agaist a pucletacid todimf FEXTRYEa () @hostH ebll Whiks to

exprgeses TRAE onadant onderivative tagreqh and (viuge/ated nhibiting
complexes between TPTE or a part or derivative thereof and an MHC

mofREhiY Hi-(1IF BRe 6 MiSre @GhhBhENCdel el TrdtRithe BfSup Y ©F
sconsiatiRgof ik CaéeR4 or aapgrt acdernativedod tirerewf, (Y acxickeic deid a

which codes for CXCR4 ar .a part or derivative_thereqf, (iii) ant'beﬁﬂy
Whigﬁ%?ndglfo BRcR2 arnalsglrt Sri gglrivgﬁve%ﬂg?'&aga\% a%gantllrsée sealtory

nuckeit acitwhich hybrigizes spetHiallyc®ith a midae Bercodingifdratory

CXGRA; (Man siBNA dpdiigeted againgtanugieicacid cedingder TpTe or
CXCR4, (vi) a host cell which expresses CXCR4 or a part or deﬁv%&e

thefetFREnd T isBifed CoRTiexds BERTEEREXCRA SHEPart oPFHP1EIng
1oderizative ihgreotaspeniNHE mmtectdd 120 dherrveritian also ablatestol 1y

a me}t{hod of treatinq,gf(?r;?r\é%?grritr%&%qqer, %%?g@éﬁgfl%nceﬁg f@%ﬁy,

of cgnggfecsg’r%rﬁ?i&ng a g the pharmaceutical composition of the
inverition. 25<PrefeaBBE tKE BafcENRERRAY thPnS RS @BSFtumor, a
prostate tumor, a melanoma, a colon tumor, a gastric tumor, a pancreatic
tumor, an ENT tumor, a renal cell carcinoma_or a (é?‘rvical carcinoma

colacarcifiohidr30 aTHaRMAIT Laicinofia, Pré srtalatical

e
erably,EE e cancer,
15metastgsissotcamcesOroblapsevention, the agent is an antisense

nucleic acid which hybridizes selectively with the
nucleic acid coding for TPTE and/or hybridizes
selectively with the nucleic acid coding for CXCR4. In
further embodiments, the agent is a siRNA preferably
20 comprising a sense RNA strand and an antisense RNA
strand, wherein the sense and antisense RNA strands
form an RNA duplex, and wherein the sense RNA strand
comprises a nucleotide seguence substantially identical
to a target sequence of about 19 to about 25 contiguous
25 nucleotides in TPTE mRNA and/or in CXCR4 mRNA. In even
further embodiments, the agent is an antibody which
binds selectively to TPTE and/or CXCR4. The antisense
nucleic acid, siRNA and/or antibody discussed above may
be combined in the pharmaceutical composition of the

30 invention.

In even a further aspect, the invention relates to a
pharmaceutical composition comprising (I) one or more
components selected from the group consisting of (i)

35 TPTE or a part or derivative thereof, (ii) a nucleic



of cancer is characterized by expression or abnormal expression of (i) a
nucleic acid which is selected from 35 the group consisting of (a) a nucleic
acid which WO 2008/043525PCT/EP20117/008777 - 21 - comprises a
Nuelsiesacd2sequence selected from the group consisting of BEQEIRDIDEs777
1,2,3,4,5,6,and 7, a part or derivatiye thereof, (b) a nucleic acid which

hybridjzes with the nucleic acid of der 5 stringent conditions, (c) a, .
nu(fTézl(l:dzci(‘\flf\[n Wlh%'h ig%%?g%ne?gtxé wi frjgspcé]f:t t& th%)aﬁﬁ%leig raci(g%f:( f‘altﬁaotrlve
(b) tarw 6D fa nutléit Jacidrwhici:istewtvplefnéntanbionfie nbcleid BERl obr a

(@) {R)-or (chandler (i) g protelor peptide gaeodgd bydhe nuglaig agigh cn
under 10 (i). Preferably the nucleic acid under (i) comprises a nucleic acid
seMEéé&%ﬂir@&ﬁS&ﬁ?éﬂk{eﬁfh@b(ﬁnWﬂﬁhﬁ afing atRfing for
sseqrienee sefegtechfrons irergrodp £e6sisiingaefa3hetD AOaud1%ik0, kkid
12,13, 80d 14,2 pasier dengive thereof andipr ihe protein 45,0 peptiley
unace?dtﬂ) gomprlses an amino acid sequence selected from the group
consistifg afBEQ ¥ NOsr8vetivellthere’fandar a puitior démpdtpteed

thegeafWore preferaklyrhe sapcer, metasiasis Of capcarAi elanse-ebs
cancer Is characterized by further expression or abnormal expression of (i)

a naBEicHeidMifichR sglelfed A thedrouFRBnSinG U fa) SoARABR t S
1 0acidahieit eamtises anuclejeantd sesuenceiseiectad fridm thexgroupor a

consisting of S ID. NQs: 47, 25 and.48, rt gr derivative thereqf, (R).

a nﬁaa;c acid v%ﬁlc vﬁy Wd?ze%%ifﬁéiwfe' nu@lgi?: a%idqf?%g%r%dé% é%ﬁing%?g% (.:h

conefititas, ) FECRRE ¥d WhieALS degeferldy afthvespdatsdte (111)

nuclgic agigafd8dPr (Hhidnd (d aaticleie acictwhieh is gemplementaty toor
30 the nucleic acid of (a), (b) or (¢), and/or (ii) a protein or peptige, d
encSTBHRFhETUABREESE undét 1. PiteraBl SRS eic idid Thder §7
15comyprisss a hubleiclaciessequpace Ehcating a pistein er pepticeeic acid
compuising, an-aping.acid sequeyice gelectad-pm He- 33.aLauP £ORSISLRg o
of SEQ ID'NOs: 49, and 50, a part or WO ' ‘
200843575 PEIAT 200 RIS TP X 28X itivative thefeof afll/of fe  which

proteim ok peptideciagiar (brcomphses anaminerdeid sequentessaiected and

fom the group corisising of SEQ D NDS; 49, nd 50,4,y r geritie o,
20 derivative thereof and an MHC molecule.

In cne embodiment, a nucleic acid coding for TPTE or
CXCR4 or a part or derivative thereof is present in the
pharmaceutical composition in an expression vector and

25 functionally linked to a promoter.

In a further embodiment, a host cell present in a
pharmaceutical composition of the invention secretes
TPTE or CXCR4 or the part or derivative thereof,
30 expresses it on the surface and preferably additionally
express an MHC wmolecule which binds to said TPTE or
CXCR4 or the part or derivative therecf. 1In one
embodiment, the host cell expresses the MHC molecule
endogenously. In a further embodiment, the host cell

35 expresses the MHC molecule and/or TPTE or CXCR4 or the



5 In the methods of the invention the pharmaceutical composition is
preferably administered in combination with radiation therapy,
chemotherapy or surgery, wherein the chemotherapeutic agent is
preferednly3ifd selected from the group consisting of cisplatin, parxmiatings777
cyclophosphamide, 5-fluorouracil, adriamyein, daunorubicin, and
tamoxifen. referably the subject or patient in the.methods of the 15
A b N e T i S
expression "eetdrminifg thetefesfekpresspp yathirbepatitoeTPTEBr a
CXCRéracoding ta thes invantion rglates da the determingtion of thet i gen-
absence or presence and/or the absolute and/or relative quantification of a
gerRI SRR BPhETPTE gbhe HPIH ERERE géhe BRI BRI Rty 2
sproteimpeptidep T e exprespisageletermining the level of expression”
according to the invention also includes situations wherein no gene
product is detected or the amount of said gene product is below the
detéatior linfit BoheEneralgcal Mitiiods BuitadlettbaRstdct NG af@fyseln 2

nuclejs Agids proteins andipppsrtides.canbe used for defermining thes  a
level of expression in the methods of the invention. PCR gene N
S RE8kys  the

chifIAEOLPRR sy sEts: 2K orther bidt “RRkAEE prtﬁ@é’
10(RD&Acandor WO 2008/0A3LREPILET/EP200R0087T Ze @3 senarbpléy be a

use rf%r dg%eactin% gnd gnalgé'ril‘glgggleicang%o%}jtabIglir_nmgnolgg@gtheti c
metho gn?or etecting and analyzing proteins and/or peptides among
othé®tadreastizyme linked immuno assays (ELISA), sandwich, direct, 5
indirect, or competitive ELISA assays, enzyme-linked immunospot assays

(ELISPOT), radio immunoﬁassays%R ), flow c Eomentry ass%ésf Faégs 3 cal
fluoPEscBRES SeRTSted Ce 1 $biIngT it nihiiStochemidtry® Westar biot,
1 sfluotesgemettresonarfice brergyveantsfen (FRETFassaybs ¢ 0preramenipe of

assgys ysing for.example, antibpdieg, aniipody fragmenis. s8Cepidse i guous

ligands, or other binding agents specific for peptides or proteins.
nucleotides of the nucleic acid coding for TPTE or the
part or derivative thereof and/or of the nucleic acid
coding for CXCR4 or the part or derivative thereof.

20

In further embodiments, TPTE or CXCR4 or the part or

derivative thereof, provided by a pharmaceutical

composition of the invention either directly or via

expression of a nucleic acid, binds to MHC molecules on

25 the surface of cells, said binding preferably causing a

cytolytic response and/or inducing cytokine release.

The antibody contained in the pharmaceutical
composition of the invention may be coupled to a

30 therapeutic substance.

In particular embodiments of the siRNA directed against
a nucleic acid coding for TPTE contained in the
pharmaceutical composition of the invention the target

35 sequence has a nucleic acid sequence selected from the
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According to the invention, the term "binding" 15 preferably relates to a
specific binding. "Specific binding" means that an agent such as an
antibody binds stronger to a target such as an epitope for which it is
Bisezifivgditpared to the binding to another target. An agentR§id2007/008777
stronger to a first target compared te a 20-second target if it binds to the

frebarget wlina dlsspeiaion,Gansignt dEOlulel islaney handhe smo 1p
dissociation constant for the second target. Preferably the dissociation
col&tant{K0) foreHe efrddeto Rafdl Heeagehtbinds gpec’@ﬁ?caﬁy isfRGre 18-
ghoaf?;%@é@@liaé pﬁ@‘@i%@bﬁlglémgibanh@@-fskb mase peafewably mose doaride
-fold, even mare prefer more than 100-fold, 200- fold, 500-fold ot
108636148HRr thahthe Ea}sé%gia&gn ﬁaﬁstarﬁ'(K&uf%gr?ﬁg %éjsr%ep t%sv%/kgijéﬁns
thesagantaioesAMmt indispecificallyu SlActardingresthediauentiors a of SEQ

"refeleneR” SHEh ag.@ refREaNGs. SAOPISY efesgC] OsganismyBay P8 No -

used to correlate and methods of the 35organism, i.e. ‘
33. In further particular embodiments of the siRNA the
sense RNA strand has the sequence of SEQ ID NO: 16 and
the antisense RNA strand has the sequence of SEQ ID NO:
17, or sense RNA strand has the sequence of SEQ ID NO:
19 and the antisense RNA strand has the sequence of SEQ
ID NO: 20, or the sense RNA strand has the sequence of
SEQ ID NO: 22 and the antisense RNA strand has the
sequence of SEQ ID NO: 23, or the sense RNA strand has
the sequence of SEQ ID NO: 25 and the antisense RNA
strand has the sequence of SEQ ID NO: 26, or the sense
RNA strand has the sequence of SEQ ID NO: 28 and the
antisense RNA strand has the sequence of SEQ ID NO: 29,
or the sense RNA strand has the sequence of SEQ ID NO:
31 and the antisense RNA strand has the sequence of SEQ
ID NO: 32, or the sense RNA strand has the sequence of
SEQ ID NO: 34 and the antisense RNA strand has the
sequence of SEQ ID NO: 35.

A pharmaceutical composition of the invention may
comprise a pharmaceutically compatible carrier and/or

an adjuvant.

In a further aspect, the invention relates to a method
of treating or preventing cancer, metastasis of cancer
or relapse of cancer comprising administering to a
patient (I) one or more components selected from the
group consisting of (i) TPTE or a part or derivative
thereof, (ii) a nucleic acid which codes for TPTE or a

part or derivative thereof, (iii) an antibody which



compare the results obtained in the invention from a test sample or test a
patient. Typically the reference 'WO 2008/043525PCT/EP2007/008777 -

24 - organism is a healthy organism, in particular an organism which does
Mad suigerisei cancer, metastasis of cancer and/or relapse afCERE0070£8777
"reference value" can be determined frggn a reference empirically by
measuring a sufficiently large number of yeferences. g.reierabl the .
refgrjérﬁég valde i ﬁé%err%?nea b;? ?nre%asér%lr?grgf) east l\p’) efearraxlyblff1 gf: 638"
3, preférably atdeast 5 vhréfdrablyviitédstz®; 510 prefarabhcatliésst ¥2th a
preferably; af least 20.4ygtergbly 3k leaghs0, prefsrally aldeagho0atected

preferably at least 100 references. The term "TPTE" relates to

"treffictibrafte PHGSHAtasR S witl? teidh HHoldRFEand idilided aRgst

5 vargslts, inpartaulas-spliee yagant rrmfogpatians pseforms-andspecesive

10

15

20
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35

homplogs of TPTE, which are naturally.expressed by cells or are
oSty e e RS B R RS A S E  rere or
"deparntining thédevistast D0cexphesstof of IR EareldES towplecule, and

deterrainatign.of dhe Iguelof admsipieacid Af IPTESUCBSMRNA,  group

and/or a determination of the level of TPTE protein. Preferably, a "nucleic
acidPpaEtE g ndfleiclddid 28 ERE0dIRG TPTEPAThuclRit adG Thdfg Ve
for i o, "TPIE genelkelates taciducheitacidsalestetbirorxtirg or a
group_consisting of (a) a nucleic.acid which comprises a nuglei i .
e e Sl o T L i T e Tl NOS Py, yneh
6, dHcnsa BO AFEBAdervaivieathererf, ) Eingdiécaadidiarret » (1v) an

hyhrigizesswilh theuiclaie acid of (a)HRear sHingend cenditiafse ()M cally

nucleic acid which is degenerate ng’l, ,
with a nucleic ™ aci coding for CXCR4, (v} an siRNA
directed against a nucleic acid coding for CXCR4, (vi)
a host cell which expresses CXCR4 or a part or
derivative thereof, and (vii) isolated - complexes
between CXCR4 or a part or derivative thereof and an

MHC molecule.

The invention also relates to a method of treating or
preventing cancer, metastasis of cancer or relapse of
cancer comprising administering the pharmaceutical

composition of the invention.

Preferably, the cancer is a lung tumor, a breast tumor,
a prostate tumor, a melanoma, a colon tumor, a gastric
tumor, a pancreatic tumor, an ENT tumor, a renal cell
carcinoma or a cervical carcinoma, a colon carcinoma or

a mammary carcinoma.

Preferably, the cancer, metastasis of cancer or relapse
of cancer is characterized by expression or abnormal
expression of (i) a nucleic acid which is selected from

the group consisting of {(a) a nucleic acid which



respect to the nucleic acid of (a) or (b), and (d) a nucleic acid which is
complementary to the nucleic acid 35 of (a), (b) or (c). The terms may also
include mMRNA WO 20081043525PC1/EP2007/008777 - 25 - coding for
TWOrBIRreferably, "TPTE" protein or simply "TPTE" compriseCarEamin®os777
acid sequence encoded by the afore-nmined nucleic acid, preferably an

aminga6id seguancs, selecied from e glguBLosisba Al B D g, cine

11, 12, 13, and 14, a part or'derivative thereof. One skilled
in tBe QHPWEGIiRiekSE@Ne ThaERe EDN¥Csequencé of TPTE as®+ 6. and

desgribed ghove worldds-equivalent tonEREEfMRNY) and caddieysedacid
for the same purpose herein; | the generation of siRNA for. 10 inhibitin

expt8dsitn SFPETEL R8 te"?ht rpTRe aRE IR G0desTSos ra%glatfc? ally=er
smoditiedrvasiamnts dsakdimscarng, spacies hmmalogsd of huneani AP TEwWhIch is

are patur ressed b | r p { rapsfe
T BT R ek e

moti recePtsr 4t Hndaindiugas afy 9§ﬁéntyhh%rtmlmééf@%ﬂaﬁry to
coné@f@aﬂgesé%foman%&pews 20 homalags of CXCRdawbich afe) a

naturall elrﬁeressed by cells or are sged q;; cells tr?nsfected V\éth th%
CXERA-Gene. The Bk Fe’s fo ’“BSPer mm&the Svel of eXpression of
10CXCRYA" relatsetoad theteriminationlafithe davial of:adricleld AcidofiiHERY, a

such asRNA, ang/o, %&%@J@f%&%ﬁgth%'e\ﬁ.J&&QﬁC%%pr%@gk

Pre{'1 erably, a "nucleic acid of CXCR4", a "nucleic acid encodlﬁjg R4"
a "rRRRAE bEANE0dHY FHTERERACHCRETRERERe" FBIRES Bl idBlc the
acidyselesteddramsiQ the gougronsistingef: (a3 a nucleimacid whice, 13,

corg)rﬁ:f gsnggleézg cid seguence(?electecqlfméno?e ?EC? co |st|n qujem

4§ a part or rlvatlve tﬁereof a nuc IC aCI
15whickr hplemdizds withdbe nieleic asiuRy {apander AngentBSichnefforance

(c) a pygleic acighwhichyis dgggngrate Mdtist ing of SEQ ID Nos: 8, 9,

10, 11, 12, 13, and 14, a part or derivative thereof.

More preferably, the cancer, metastasis of cancer or
20 relapse of cancer is characterized by further
expression or abnormal expression of (i) a nucleic acid
which is selected from the group consisting of (a) a
nucleic acid which comprises a nucleic acid sequence
selected from the group consisting of SEQ ID NOs: 47,
25 and 48, a part or derivative thereof, (b) a nucleic
acid which hybridizes with the nucleic acid of (a)
under stringent conditions, (¢) a nucleic acid which is
degenerate with respect to the nucleic acid of (a) or
(b), and (d) a nucleic acid which is complementary to
30 the nucleic acid of (a), (b) or (c), and/or (ii) a
protein or peptide encoded by the nucleic acid under
(i) . Preferably the nucleic acid under (i) comprises a
nucleic acid sequence encoding a protein or peptide
comprising an amino acid sequence selected from the

35 group consisting of SEQ ID NOs: 49, and 50, a part or



WO 2008/043525PCT/E132007/008777 - 26 - respect to the nucleic acid
of (a) or (b), and (d) a nucleic acid which is complementary to the nucleic
acid of (a), (b) or (c). The terms may also include mRNA coding for
8xeR4oRRferably, "CXCR4" protein or simply 5 "CXCR4" coaxHB®e 7418777
amino acid sequence encoded by the afpre mentioned nucleic acid,
preferably an aming aci qu elected from the group.consisting of
SEOTDNOE 16, 508 G008 el Rert e Toaresh O Hato Aie e
would bindeesmrdahat te cONACLRSéGuaRBISrCRCrRalgsHederimm the
aboysveuld hssequivalentio GXERAMRHIA, and caghe used far here or
same purpose herein; i.e., the generation of siRNA for inhibiting
expTEssidR bt tS(ERAT 8 The term "CXCR4" also includes
sposttranslationally modified variants, isoforms and species homologs of
human CXCR4 which.are naturally expr by ce r ;
by rc?erf Is%gﬁsfe%?gél c\?v?tﬁ th%%cx’EI 4 g%ﬁqé%%ggl%cor%?hgg t?&%éﬁ%?rﬁ%% ,Cal
a ngeiBRid 1o preferaiy dEoxiEohudii B4 ENES) ot Aibsinierdpation
aciq,(RNA). Nugleie asifds comriss,accordiagde the-Kyentiosgengiigery,
DNA, cDNA, mRNA, recombinantly produced and chemically s nthgsizegl
moléeGieS D5 AEBSrdinG 5 TRE MVERIOAT B hucRIEREd sl be BrasSar oY
10as asihgte=stiandecor dalide-strandpd andrmear bngovaléntlycGisplatyin,
closed molecyle. A degenerate nysleic geid agcording to Hexiyeption iz.11

30 a nucleic acid that differs?rpm_ a reférence nucleic acid in codon
seqaeRéaaYIe B the aiuyRReRiG/L o thetgk iétitceodee O
2008/043525PCT/EP2007/008777 - 27 - of a nucleic acid means

according to the invention that single or multiple, such as at least 2, at
Ieaﬁﬁe,r}o%]é??g%t%haencf ﬁP@fSFath?f up gr%f%%Lto%} up'td ,eu%p 6, ucfoftothe
1510, upterision upsto2Mnueleotide Easubstitutions, deletions and/or
additions are present in said nucleic acid. Furthermore, the term
"derivative" also comprises chemical derivatization of a nucleic acid on a
nucleotide base, on the sugar or on the phosphate. The term "derivative"
alsoeyaplisas dosuirigie bnid oWhithecdntasmtueaotides and nucleotide
analogs not occurring naturally. The nucleic acids described according to
the invention have preferably been isolated. The term "isolated 15 nucleic
2 cacidTmeeanszcessding to WHetinvaritvrnthatthe ndeerlacrfvaXpression”

amplified in yitig, for-exappple by mRolyrperasexehiain repctiopdPER), 68 the
recombinantly produced by cloning, (iii) purified, for exampI? bgﬁ:leavgge
and”dé‘f—%!@c’tﬂith?étﬁtﬁié‘ctiBHatfgh‘? offfyfrmination o ¢ abbence

or presence and/or the absolute and/or relative
quantification of a gene product of the TPTE gene or
25 CXCR4 gene (nucleic acid and protein/peptide). The
expression ‘“determining the level of expression”
according to the invention alsoc includes situations
wherein no gene product is detected or the amount of
said gene product is below the detection limit.
30
Generally all methods suitable to detect and analyse
nucleic acids, proteins and/or peptides can be used for
determining the level of expression in the methods of
the invention. PCR, gene chip/microarray systems,

35 Northern blot, RNAse protection assays (RDA) can, for



20 synthesized, for example by chemical synthesis. An isolated nucleic
acid is a nucleic acid which is available for manipulation by recombinant
DNA techniques. 25 As used herein, the term "RNA" means a molecule

ovONINisinigsas least one ribonucleotide residue. By "ribonucle8tidépiz07/008777
meant a nucleotide with a hydroxyl gropip at the 2-position of a

beta-D- rle) furggose moC?ty The term mc;lu%a adrpéjbl S& dg RNAc1eic

smgﬁe%%p {fAnded RI&FA isofated E%Ec s partially pu f|e

essentidity: plﬁélRNN@yn%ﬁ@t@ler@c@mEmﬁﬁy §%ué&$RN~’A}% and
welbas alfereth RNA thatidiflersiram patyally ogeyrringBhA bydhers are

addition, deletion, substitution and/or alteration of one or more
NUCREIES. ShBKSRerIBHER AR F5AYU e gﬁ{jﬁ%ﬁ Jof \RRS'9Y6 %643%‘2% gct.
528 -indni-necteotidermaienak such s tEDI Bherrallyaios examplerat -Anengked

the RNA Nucleoides 1y RN BCTIER2007/0087 17 she 80k ol Rivhn,

or more nucﬁgotldes mo ecu es Can also
flow cytometry assays (FACS = fluorescence activated

cell sorting), immunohistochemistry, Western Dblot,
fluorescence resonance energy transfer (FRET) assays,
10 protein-chip assays using for example antibodies,
antibody fragments, receptors, ligands, or other

binding agents specific for peptides or proteins.

According to the invention, the term “binding”
15 preferably relates to a specific binding. “Specific
binding” means that an agent such as an antibody binds
stronger to a target such as an epitope for which it is
specific compared to the binding to another target. An
agent binds stronger to a first target compared to a
20 second target if it binds to the first target with a
dissociation constant (Kp) which is lower than the
dissociation constant for the second target. Preferably
the dissociation constant (Kp;) for the target to which
the agent binds specifically is more than 10-fold,
25 preferably more than 20-fold, more preferably more than
50-fold, even more preferably more than 100-fold, 200-
fold, 500-fold or 1000-fold lower than the dissociation
constant (Kp) for the target to which the agent does
not bind specifically.

30

According to the invention, a “reference” such as a
reference sample or reference organism may be used to
correlate and compare the results obtained in “the
methods of the invention from a test sample or test

35 organism, i.e. a patient. Typically the reference



comprise non-standard nucleotidessuch as non- 5 naturally occurring
nucleotides or chemically synthesized nucleotides or deoxynucleotides.
These altered RNAs can be referred to as analogs or analogs of
neouraidyoseuirring RNA. 13 As used herein, the terms "comptemerdanitylis777
or "complementary” means that a nucleig¢ acid can form hydrogen bond(s)

witho%ngth{aé nuclieic agid %eqaujxtet%:e byO%itré%r.tgargiition@rll Watsog-i%ritilégr an
othér Rontraditional types of interaction. M referehce 16 thé 15 nucleic

molerghsidescrbédacéoringurtheyfrésentimasntioAn R bindrigppdasis
enesgy i ouciginacid meleguiewilh itsceraplementary sequence is
sufficient to allow the relevant function of the nucleic acid to proceed, e.g.,
RNAI activity. For example, the degree 20 of comolementarity between

sthe sense asdardisensa skand of theesiRéfe eoristadct Eanedhesfime=nce
or different from the degree of complementarity between ti
strandrof the %%N:b ngn t aes'fl'la\%g RﬁAsge%q%{Jleﬁ%%{g\ﬁﬁge r%%%? SHddier of
consiérresnadty indicResinsalbl percehtdye ofFRIERIES resiiaédth a is

nuclgic acidh moleasle that capifegmdyydiegen bondy (e geMBISPraEritleast

base pairing) with a second nucleic acid sequence (e.g., 5, 6, 7, i 9,10 g

out df 100FEHG 5894 Y60 7088 8%, 80% B FE0%H complemémany). &
10'Pegeesihye 3aoymplamentesy’smeans thatmatethecontiguoas: residisescof &0,

nuclelc eid.saqenge wil hydrogen band.with he same nupalierof s, or

conﬁguous residues in a second nucleic acid sequénce.

WORD068102:85 25 RE DEREN0 AV SF7ier 29 <@fother nucleic acid if the

two sequences are capable of hybridizing and forming a stable duplex

with one another, with hybridization prtefer@g%abein%%rrriedeout under . o

condiBn< §HIEh AlBRFspebRtAyifidAtion B Betweer polsnUReoTd s
15stringent coadiions) hStringegy Coratitibns ard ddseribedyforaaimplesin  in

Molgculgs Clauipa:h tabgralryMgnvalcdngampiadiogtal AR ana
Edition, Cold Spring Harbor Laboratory press, Cold Spring Harbor, New

YorlSPESgs6r NPTRARIR PPEtodEISEN MviEEUIAFBioky Eam KuSeBaisised

al., Bgiters: dehs Wike& Sghse daed New ¥k and refes floc example,Ho the
hybridization at 65C i?l hybridization.buffe(‘&eé X SSCiIQ.OZ%%FicciII

o.ofb/%%%ly%’iﬁfpyrr& oeonee,}ifﬁﬁ%sﬁg\rlllne Sérum ambumi 1 5.5 mél\‘/lfe:L of

2NaH2R@44pkic?), G5%I8DE! 2raVREDTAJOSSC Rt eBNIdehgn of the
chlofide/0, 15 M sodium gitrate 4 7, Aftesfybridizationsthesmignhiaag de a

which the DNA has been transferred is washed, for example, in 2 x SSC

at ré EMmbersthRE afd thds in BYES. % SICH. PRL158™t 20

temperatures of up to 68C. Preferably, the degree of complementarity

accqrding to the inventiQn is at least 70%, preferahly.at least (5%, mare, 1 g
pref%r%%%g? ngfa\ét 88%, gl\\/lé:r;‘El Eranlocﬁe ?)cr:(% era%%; at 25 Iei';lst 90% or most 2t
2 preferabbdanteaStFrE®h, 9696, 9796198% or99%. PrRI&RMDIYIRE degred of °F

identijyphetwaena spe¢ifites to a nucleic acid selected from the

group consisting of (a) a nucleic acid which comprises
a nucleic acid sequence selected from the group
consisting of SEQ ID NOs: 1, 2, 3, 4, 5, 6, and 7, a
30 part or derivative thereof, (b) a nucleic acid which
hybridizes with the nucleic acid of (a) under stringent
conditions, (¢) a nucleic acid which is degenerate with
respect to the nucleic acid of (a) or (b), and (d) a
nucleic acid which is complementary to the nucleic acid

35 of (a), (b) or (c). The terms may also include mRNA



nucleic acid sequence described herein and a nucleic 30 acid sequence
which is a derivative of said specific nucleic acid sequence, which

hybridizes with said specific nucleic acid sequence and/or which is
degessragsmith respect to said specific nucleic acid sequen®EWitlPR&@ 2008777
least 70%, preferably at least 75%, 35 pgeferably at least 80%, more

preferagbly at least 85%., WO 2008/043525R; 22007/Q08777 - 30 -.
evecnor%%)%{eCj prg?gra%%% ]ea%g % %lrjﬁ}’o’st p%e;fé%;blyp é{:ﬁ%gétrb@/g : 9%%%?1}’
97%TO8% or99wmr TReHegrecniiidenttyid pasfarily givendefatedipn the

of af feast aheHt 38naldeasiakout 59« aljleast-abaut-fl At eastAbadt Riciqg
90, at least about 100, at least about 200, at least about 300, at least

abotR BB G185 AT RB0HT Al 5EFaHIR UB0G PR S5¢&5b P 1 560 Dr 1P
sat Im ;_atzo_ut 200a mucitenftides, Inprefamed pmbadiments, d5|1te degﬁsea@ﬁve
'de%%%:é%g%’.e”S%Qh%}?{‘{'?%c'fngth Q410 the reference nyclelcacidiy chat
sequence, such as the nucleic acid sequences given In the sequence
listiblje" SelpiBn e Sinsie ity "8 diEEES tlhe preatuideedi aRPvcactithat be

either e identical ey thatiepresent 1laconseyape VNP add the same
substitutions. "Sequence identity” between two polypeptide gr nugleic aci
secRidhBes fdibAEs{Ré pdcgntageté}eam%%ngtﬁag P hucotictHAL ar%gr
10ideritidal between e segucnces 20IPIE term "percentage identity” is
intended to denote a percentage of nucleotides or of amino acid residues

which are identical between the two sequences to be
The term "TPTE" also includes posttranslationally

modified wvariants, isoforms and species homologs of
human TPTE which are naturally expressed by cells or

15 are expressed by cells transfected with the TPTE gene.

The term “CXCR4” relates to “chemokine (C-X-C motif)
receptor 4” and includes any variants, in particular
splice wvariant, conformations, isoforms and species
20 homologs of CXCR4 which are naturally expressed by
cells or are expressed by cells transfected with the
CXCR4 gene. The expression “determining the level of
expression of CXCR4” relates to a determination of the
level of a nucleic acid of CXCR4, such as mRNA, and/or

25 a determination of the level of CXCR4 protein.

Preferably, a “nucleic acid of CXCR4", a “nucleic acid
encoding CXCR4”, a “nucleic acid coding for CXCR4” or
“CXCR4 gene” relates to a nucleic acid selected from
30 the group consisting of (a) a nucleic acid which
comprises a nucleic acid sequence selected from the
group consisting of SEQ ID NOs: 47, and 48, a part or
derivative thereof, (b) a nucleic acid which hybridizes
with the nucleic acid of (a) under stringent

35 conditions, (c¢) a nucleic acid which is degenerate with



compared, obtained after the best alignment, this percentage being purely
statistical and the differences 25 between the two sequences being
distributed randomly and over their entire length. Sequence comparisons
Fedreeedisnucleotide or amino acid sequences are converR{crER007/008777
carried out by comparing these sequerxges-after having aligned them
optimaly, spidcomparisan S0Reing,gaied puf By smat,or by dinfow
of comparison” in order to identify and compare local regions of sequence
simitagie Faeasptin altelighnicht @PYRd SEGUEAEES fo? cBhfhanisbhTisy BEid

prodeced, besideg mapually) by means etthe leeal hamedogy Se1algerithena
of Smith and Waterman, 1981, Ads App. Math.

) INO , .
200ABHRE 2EPETYEPBH07EEGSPFAL3Y - 2 ZE R by MESTE SFthRT0E4IMPY
5homcingytarlg@rwngrmé:hle.dd_iemand Mudscded9yicd. Botdsield 48y the
443, py,meqns, ot e Jmilgrty.search methad of Pearson and LIpMAN, 414

1988, Proc. Natl Acad. Sci. USA 85, 2444, or by 5 mearnis of computer
progRES WRchs@3e e afgsihrBGEPBE ST PRSI, BEASHP 1D
gL/NéE N gm,TFA%gAsio ,Wéacogajﬁﬁe@@tic&e%qﬁ:\ja@@eackageeof. One
enetics. Computer Group, 575 Science Drive, Madisqn, Wis.). 10 The
perE&ithyEddenfiy st alcakted BY HeterMiitg ﬁ]teaﬁumbter%% id&itical
10positiapsehetweenthe t@RSeuences biwmgTolparedapnging thigild be
number:ky. e umbergtaasitigameonpared.andnutiphdng: the result same

obtained by 100 so as to obtain the percentage identity
purpose herein; i.e., the generation of siRNA for

cDNA

inhibiting expression of CXCR4.

15 The term "CXCR4" also includes posttranslationally
modified wvariants, isoforms and species homologs of
human CXCR4 which are naturally expressed by cells or

are expressed by cells transfected with the CXCR4 gene.

20 According to the invention, a nucleic acid is
preferably deoxyribonucleic acid (DNA) or ribonucleic
acid (RNA). Nucleic acids comprise according to the
invention genomic DNA, cDNA, mRNA,, recombinantly
produced and chemically synthesized molecules.

25 According to the invention, a nucleic acid may be
present as a single-stranded or double-stranded and

linear or covalently circularly closed molecule.

A degenerate nucleic acid according to the invention is
30 a nucleic acid that differs from a reference nucleic
acid in codon sequence due to the degeneracy of the

genetic code.

The term "nucleic acid" according to the invention also

35 includes “derivatives” of a nucleic acid. “Derivative”



15 between these two sequences. As used herein, a nucleic acid

sequence "substantially identical” to a target sequence, e.g., a target
sequence contained within a target mMRNA, is a nucleic 20 acid sequence
Wisiehorsoiseritical to the target sequence, or which differs frofGHER2J108777
sequence by one or more nucleotides.2Sense strands of SiRNAs

descibed fereln hicb:comulze,dels agdpeaueRnes SURIARTA cnac
identical to a target sequence are 25 characterized in that SIRNA
corfipiisihg stEh Behsdhands WHuRSRRRI-hesthisted dedffaddtmtofd . ©F

MRNA gagtainigg dhe target seguencadarEexamplg, as SIRNAgato 5, up
comprise a sense strand which differs from a target se uenée bg/ one two

or thfee Br mdPe hiftledlides Bs 3FIodg as RNAITRedifte s

egradation e
sthedatget mRMFoissndubebenyi thessiRNA/ Mucleitldcidemsay paecopdingent

to the inventiog, be present.along o in compipation with other nugleic 35,
acids, which may be homologous or heterologous. In WO _ .
20081623525 RCF/ERICHT /008771585 - phediea endctiiahizarion of

nucleig@sickisfunetianally linkeddoexpiassion sentrehseiensesavhied on
ma h,be homolo%ous or he erolo'gous Wjth res e%t,to said nucleic actind.rTihees
teri*RonPoi8F5HUE fieans that aHtbleid adid Bis’aiSo fuRctionalfy iiked

10to theekpiessioni dentrdl sefuence: paturatiycdrd theltesmahdtenslogeaside
meaps {hafa pucleig.acid.is Agt fungtipnally, linked to the expression

control sequence naturally. 10" A nucleic acid, such as a nucleic acid
expressing RNA and/or protein or peptide, and an expression control
sequeaceara sfuactionally” iried-t-ene asotieliiidheycarelpovalendyit ion
inked f9 one.another iy sugh.a way (gt expressianof transgiiptian of 2okt o
nuciéid acid 15 1€ GRdar the Control OF Under the influence of said
15expressien coatrbtidemeaoe. Haherdidieic Beid-iRao Wevgatsiaedtihed-athe

functional protein, dhea. vith an gxpressien coptroksegiencsfuaghienally by
linked to a coding sequence, inductjon of said expression control

; 0

SeqRRhEETEEREs irftranSerifticdrsiid nliiEE acid Withoh a0 8" 1Y

frarpe shiftivdthesgodiigosaauence ot said wodinfisejuefeernotbaimgle by

capgbie.oLbeing ianslated g e desiieg ROk o PERUET2S THE (1)
term expre%smn contro sequence' comprises

20 synthesized, for example by chemical synthesis. An

isolated nucleic acid is a nucleic acid which 1is

available for manipulation by recombinant DNA

techniques.

25 As used herein, the term "RNA" means a molecule
comprising at least one ribonucleotide residue. By
"ribonucleotide" is meant a nucleotide with a hydroxyl
group at the 2'-position of a beta-D-ribo-furanose
moiety. The term includes double stranded RNA, single

30 stranded RNA, isolated RNA such as partially purified
RNA, essentially pure RNA, synthetic RNA, recombinantly
produced RNA, as well as altered RNA that differs from
naturally occurring RNA by the addition, deletion,
substitution and/or alteration of one or more

35 nucleotides. Such alterations can include addition of



according to the invention promoters, ribosome binding sites, enhancers
and other control elements which regulate transcription of a gene or
translation of a mRNA. In particular embodiments of the invention, the 30
axpressiepsebntrol sequences can be regulated. The exact sATtEP0OT/008777
expression control sequences may varyas-a function of the species or cell

type, but generally gomprises Syintrapsgribed and éiaeangn%iws&tre@slgteﬁm

sequences which are involved in initiation 35 of transcription an '
trarwstatibnt easpEctively EQUcheawde2 GoB/C¥55 2 5P CTRD 0 DRy 7 ides

33 L FATA BoxpKARPING RenkieNcae SAAT seauencRodrd the likechioreal so

specifically, 5'-untranscribed expression contrgl sequences comprise a
profffoter retfion Vi¥iBhR ?rﬁ:ar&&l(ﬁp g prol?'r"il&%?%% ﬁ%ﬁc,‘e for*tf&nscriftional™
scontrat ot #iel functiomady linked nuclecdsdtExdsressiorpeontrokhemical ly

seqy. ”EE%Q%Q'SO88@5’&@81‘%{3?“08&590&@8&%9&i‘é’ét{%?gls@‘?tw%}%se

sequences. According to the invention the tettn "promoter” or
"provhErredgiBNAfelstes tdPg nHEERCHEH SequetcedMRtRIS I0REtegnalogs

upsyeanx (K-t the-icieisAGid segrnence being expressed and controls

expression of the sequence by providing a recognition and binding site for

RNA-polymerase. The "promoter region” may include 15 further
10recegnitionsand bihding sites fot figrthet éawters whichnpieeinwohadiinthe or

regulgggpg,@gggg tionﬂéwn%'ﬁ@rOQO%BWi@ntQQfae can form

transcription of a prokaryotic or eukaryotic gene. Furthermore, a promoter
may BETRERRIDROTSHE Inalf Din AR Rehs OMfbntif réSichsBa8ufrce by
inducingagent er-aaydiesrconstitutivesdriranstaption ésnot earitkatied byon -
an inducing agent. A gene which js under the contrpl of an.indu gpée th
pror%(r)?erliglncg?%(prté && or (;ér:ﬂ)} 3>t<Srreas%£e%iotr5 a sfn)ﬁlallree%gﬁtei an £o ©
15nducing 85ageniliscibbeat. ketheyilesdncecsiand imducing a§eft tiFesent

gene.is suitehad opir the leyehaf teanseriptien i /ingrsased. fiislisic acia
mediated, in general, by binding of a specific transcription factor. .

molecule with its complementary sequence 1is sufficient

to allow the relevant function of the nucleic acid to

proceed, e.g., RNAi activity. For example, the degree

20 of complementarity Dbetween the sense and antisense

strand of the siRNA construct can be the same or

different from the degree of complementarity between

the antisense strand of the siRNA and the target RNA

sequence. A percent complementarity indicates the

25 percentage of contiguous residues in a nucleic acid

molecule that can form hydrogen bonds (e.g., Watson-

Crick base pairing) with a second nucleic acid sequence

(e.g., 5, 6, 7, 8, 9, 10 out of 10 being 50%, 60%, 70%,

80%, 90%, and 100% complementary) . "Perfectly

30 complementary" means that all the contiguous residues

of a nucleic acid sequence will hydrogen bond with the

same number of contiguous residues in a second nucleic

acid sequence,

35 preferably, a nucleic¢ acid is “complementary” to



30 Promoters which are preferred according to the invention include
promoters for SP6, T3 and T7 polymerase, human 136 RNA promoter,

and CMV promoter. WO 2008/043525PCT/EP2007/008777 - 34 -
procdoctiensof RNA or of RNA and protein/peptide. It also coniSIseR2 o777
expression of nucleic acids. Furthermare, expression may be carried out

transient| orstabW.SIna referred, embadiment ic acidm
is a%%g}:élyﬁé ton%hce .i%\l/gnt?ocrggreééenyt%% \c/)%q'}:%:)r% v?k%é{r%{%%grog:%te%lﬁégf le
proafotdrywhichicsmenlseadbreseion Bothe nsdsie kRiddrR rmWikBtoene

is usgddigre in 10 ity mastaanerak nesning A0dSUpINSeBaMYg  carried
intermediary vehicle for a nuclei¢ acid which enables sajd nucleic, acid, for

exdtible WRPEE it FOMICEtORt BrokaRy dtic et/ SPEMRAY St & €8s §ad et +on
swhef@tawﬁpriat@dm;hmm@grammto a gamwxhag‘dettors of ¢imid Kiricbare .
15 preferaply eplicatad andior expresseddning calls. YBGOTS LOMAIISE 1n
plasmldls, agemids, [%actenophages or viral genomes. The term
"pldépdigtasaised yepdpcgefordBPRTAes %Y altdpdflet of Sambrook et

extrachromoggemal geneticonaterialgusyally, a circgied DNEpdupigX, Whighbor
20 can replicate independentlﬁf chromosomal DNA. Accor in%to e
89 or

inveRRSIT H7E TP A5t celi® rétatditb ishy caiRfich'Can be transformead
100r transfected mritit aneXegénot® haclelaacillithedsrm P5Mhodteeilsel et

comprises AeRiing (0JBRANveRIgD PIOKAIYRKE (Ooth . COR voric and
eukaryotic cells (e.g. mammalian cells, in particular human cells, yeast

cellsefrrinsedierlls)ePHRd ar prefereheR T §i8A %o SRamAtalial tefls 17
suchyasraellsfsendiimanss esice(s.s x SsSC, 0.02% Ficoll, 0.02%

polyvinylpyrrolidone, 0.02% Dbovine serum albumin,
15 2.5 mM NaHP0, {(pH 7), 0.5% SDS, 2 mM EDTA). S8SC is

0.15 M sodium chloride/0.15 M sodium citrate, pH 7.

After hybridization, the membrane to which the DNA has

been transferred is washed, for example, in 2 x S8C at

room temperature and then in 0.1-0.5 x §8C/0.1 x SDS at
20 temperatures of up to 68°C.

Preferably, the degree of complementarity according to
the invention is at least 70%, preferably at least 75%,
more preferably at least 80%, even more preferably at
25 least 90% or most preferably at least 95%, 96%, 97%,

98% or 99%.

Preferably the degree of identity between a specific
nucleic acid sequence described herein and a nucleic
30 acid sequence which is a derivative of said specific
nucleic acid sequence, which hybridizes with said
specific - nucleic acid gequence and/or which is
degenerate with respect to said specific nucleic acid
sequence will be at least 70%, preferably at least 75%,

35 preferably at least 80%, more preferably at least 85%,



15

30 hamsters, pigs, goats, or primates. The cells may be derived from a
multiplicity of tissue types and comprise primary cells and cell lines.

Specific examples comprise keratinocytes, peripheral blood leukocytes,
Formveis3sfsthe bone marrow and embryonic 35 stem cells. POTERI8§7/008777
emb_odiments, thg host cell is an WO 2@08/043525PCV 2007/008777 - 35

- antigen-presenting. eellipRAriculat adengific sell HonogYe A Ay v at
macrophage. ,f\ nucl(%lc aC|do may Qe present in the host cell'in the form of

a sihBREEoP &r oo oPitfore thpicrartt in oheefBediRfeftlis Wentity
exﬁfgs?ﬁelﬁéhﬁmt geN-dA tikese easesaidhe divention dawhicikaMHGo,
molecule presents a protein or peptide, an expression vector may also
corﬁﬁris%efﬁﬁclﬁ%% fd SSquehte igaﬁﬁ f&és?éﬁti 18%H6?n§r1eecxu & THOUE
snucteic aeid skgaenceatading fdrdthe MHC essécutdmay beOfresearit oheast
the same exgygssign vegior as the nuclgiciacid, coding for the petelley, at

peptide, or both nucleic acids may be present on different expression

vectsrash tieritfer d4RP thedts the SpreRItvedPd mafhe 3 1east
cotrapsiactegointo acell.dbahnss celkexpressasiieitheetiieopteintas, the

peptide nor the MHC molecule, both, nuclei¢ acids,coding, therefay may he
trarsfected in?g the"Catdittler bR tﬁel\sfgr?“le%eg(lbreiiélsifaon e\3/%t(::tlorre?)rocf)rﬁf ng)ég of

1odiffereat expressionc20 vectols it thecdlialreadyexpressestMHE  the
molegle, PRIV iequalsicanid segusnce cadingJos the,prpteimardiepiide

can be transfected into the cell. A nucleic acid can be detected or its
amount determined 25 by amplification of said nucleic acid. Amplification

of "Sequence similarity" indicates the percentage of amino
acide that either are identical or that represent
conservative amino acid substitutions. "Seqguence
identity" between two polypeptide or nucleic acid
sequences indicates the percentage of amino acids or

nucleotides that are identical between the sequences.

20 The term “percentage identity” is intended to denote a

percentage of nucleotides or of amino acid residues
which are identical between the two sequences to be
compared, obtained after the Dbest alignment, this

percentage being purely statistical and the differences

25 between the two sequences being distributed randomly

30

and over their entire length. Sequence comparisons
between two nucleotide or amino acid sequences are
conventionally carried out by comparing these sequences
after having aligned them optimally, said comparison
being carried out by segment or by ‘“window of
comparison” in order to identify and compare local
regions of sequence similarity. The optimal alignment
of the sequences for comparison may be produced,

besides wmanually, by means of the local homology

35 algorithm of Smith and Waterman, 1981, Ads App. Math.



a nucleic acid can be done using a pair of amplification primers, i.e.
oligonucleotides, which hybridize to the nucleic acid. The primers

preferably comprise a sequence of 6-50, in particular 10-30, 15-30 30 and
20030 @adtgpIous nucleotides of the nucleic acid and are nonPUERERRMITINS777
in order to avoid the formation of primeg dimers. One of the primers will

nybyidizg Io, one, strapgl gl ihe, puclelg agid g be amplfied and e.qier, o
primer will hybridize to the complementary stran inan arraﬁ;gement
whitle @fldwaam@mrkafionserihe W3 2008/048825P8T1H22009/008%77 - oY

36 wdugleic geidcHntisense maleculer orcRNtisenssNUEleic Aeidss fayand
be used for re%%lating in particular reducing, 5 expression of a nucleic

acid TR M A RisehsE FrolNaL BFadntiSSise Mileit Aciddafurs®T PY
saccoeghing toothie dowgniioerto mnogigonsiclebtide whish hybedizes Ugdeti thms

phy?l%&‘iﬂicaé%]@@g' ipns {0, DA cQmpesing a paticujargene, gr %E'RBM in
of said gene, thereby 10 inhibiting transcription of said gene and/or
tranictioPretishiFHFRNAC AcEstBitperthedvéion, Suahfisénseomputer

molgeylep alspreorpiisasa eanskict Miush santainsa nucleic acid or a

part thereof in reverse orientation with respect to its natural 15 promoter.

An antisense transcript of a nucleic acid or of a part thereof may form a

1 0dupihewithetheemetaally ddemtringynRNA spécitfyiag dte proteidetnerthising

preyent aggirmlation pf of fansiation of e RN INRIRG DIEIN he  two

Another possibility is the use of ribozymes 20 for inactivating a nucleic

acicS PHiHtRBAGE oﬁgeﬁawézﬁm@%ltﬁéferr%%éﬂe&@ﬁng% theltHi&fionhavé e
a sequmhse Qizﬁ-égsiﬂtgafﬂﬁul_abriﬁ_a&%&?aaa and120:30yqerfigtiteS result
nuc!: Oélgglsl 0(; ttgfe talrggt ggclglg %%d gkqganlrgf%ﬁglypaégcjg%age identity
comp emen?ary g the

15 between these two segquences.

As used herein, a nucleic acid sequence "substantially
identical® to a target segquence, e.g., a target
sequence contained within a target mRNA, is a nucleic
20 acid sequence which 1is identical to the target
sequence, or which differs from the target sequence by
one or more nucleotides. Sense strands of sSiRNAs
described herein which comprise nucleic acid seguences
substantially didentical to a target sequence are
25 characterized in that siRNA comprising such sense
strands induce RNAi-mediated degradation of mRNA
containing the target sequence. For example, an siRNA
can comprise a gense strand which differs from a target
sequence by one, two or three or more nucleotides, as
30 long as RNAi-mediated degradation of the target mRNA is
induced by the siRNA.

Nucleic acids may, according to the invention, be
present alone or in combination with other nucleic

35 acids, which may Dbe homologous or heterologous. In



25 target nucleic acid or to a part thereof. In preferred embodiments, the
antisense oligonucleotide hybridizes with an N-terminal or 5' upstream site
such as a translation initiation site,transcription 30 initiation site or
PYErHWEH3RS. In further embodiments, the antisense oligonud€d&de007/008777
hybridizes with a 3'untranslated regien @@ mMRNA splicing site. WO

20%@%&@%&9@%&99@?7%’ ?izu'cleic acid is functionally

oligoribonucleotideOrmodifiedoligo- deoxyribonucleotide. In one
emBdditfsht, 5P ofgETRTE0RIE CBRBRECHS SSRBiftRfSRidedich may  be

deoxyriboaucigstides aea cppination errok-ydheibe endofdneucleic

nucleo,ti%e aﬂg the 3'- engk[‘of anlother nycleotide bq% Enked to one,
) cleo

ancifierby a phoSHoUiestSrISIRT tHiese igoRudésides ps 1 a°i

5synttresizéddn thencorveribhal rhankedorgoroddrsed sreesmisimantignirol

prefered.embodiments, an oligaauciaptide is.a ‘magditied qligogucieotide.
Here, the oligonucleotide may be modified in very different ways, without
15 imdisfirirRy it858%E to itd Brg@tinforuer ierrtdase Mg s, the
its séabilitys Avsardingie dhe yugudnsethestaims egdified oligonucleotide”
means an oligonucleotide in which (i) at least two of its nucleotides are
linked to one another by a synthetic 20 internucleoside bond (i.e. an

1 0internusiedistde berd dvhichuismota phospiddidstesisoift) exprsrgHiag RNA

cheqigal groyp-whichyis ysuallynot fundjppuclgic agigsds sovalentne rol

linked to the oligonucleotide. Preferred synthetic internucleoside bonds

are%%%oﬁﬁﬁiogt@é{éﬁwsﬁwona@ked to one another, if

they are covalently linked to one another in such a way
that expression or transcription of said nucleic acid
15 is under the control or under the influence of said
expression control sequence. If the nucleic acid is to
be translated into a functional protein, then, with an
expression control seguence functionally linked to a
coding sequence, induction of said expression control
20 sequence results in transcription of said nucleic acid,
without causing a frame shift in the coding sequence or
said coding sequence not being capable of Dbeing

translated into the desired protein or peptide.

25 The term ‘“expression control sequence” comprises
according to the invention promoters, ribosome binding
sites, enhancers and other control elements which
regulate transcription of a gene or translation of a
mRNA. In particular embodiments of the invention, the

30 expression control seqguences can be regulated. The
exact structure of expression control segquences may
vary as a function of the species or cell type, but
generally comprises 5'-untranscribed and 5'- and 3’'-
untranslated sequences which are involved in initiation

35 of transcription and translation, respectively, such as



phosphorodithioates,phosphateesters,alkyl
phosphonothioates,phosphoramidates,carbamates,
carbonates,phosphatetriesters,acetamidates, carboxymethyl esters and
peptoe®4382The term "modified oligonucleotide™ also compriB€E/EP2007/008777
oligonucleotides having one or more-c@walently modified bases and/or one
or mqre,coyalently m gﬁ: %su ._"Madified,gligon des" compyis
forrg%fr%pléoég oliég% cg tidégsgl %ﬁnﬁ%ﬁar r%gi%j%esg\%v{%%hkqgr% W%}R{ the
2008134352 3PC B E 0078 AL Y 38 SéovHIEmABSHHP RS lofxpPression

molgglar YieighteraanicarouRspihesthan a ydspxyarouped e which
3'-position and a phosphate group at the osition. Modified

5'- L
 oligbRGciBBhfes May EHRBREE Sfor Efﬁ’ﬁﬁfég,ea 268 alkyRIES Fhbes tonal
sresidueatlranothér sugas insfead of cheséysuchiasahbinosel 8yc'smadiid.

interfering RNA' of 'SIRNA' as.used heteinds meapt andsolatedl R
moleggle, %réf%ratﬁf/) greater%ﬁ%%}%%o ?L%Enmﬁ%otides&in Ier?ggt%,er%orgﬁh ancer
preferaiipRFeate? ThaP 3 SuRATe SRS mbeAgRE @ReNABStpreferably 18,
_19, 20, 21,_ 22, _23, 24, 25, 26, 27, 28, 29, or 30 nucleotides in length that
is used to identify a tarq:[ t gene or mMRNA totl%?ede%raded. e‘p@&g&(}f

19-25 18MitictE0tIdes isthE moSSrateTEd sizefor STRNAS. er” ox

10 ‘“promoter region” relates to a nucleic acid sequence

which is located upstream (5’) to the nucleic acid
sequence being expressed and controls expression of the
sequence by providing a recognition and binding site

for RNA-polymerase. The ‘“promoter region” may include

15 further recognition and binding sites for further

factors which are involved in the regulation of
transcription of a gene. A promoter may control the
transcription of a prokaryotic or eukaryotic gene.

Furthermore, a promoter may be “inducible” and may

20 initiate transcription in response to an inducing agent

or may be ‘“constitutive” if transcription is not
controlled by an inducing agent. A gene which is under
the control of an inducible promoter is not expressed

or only expressed to a small extent if an inducing

25 agent is absent. In the presence of the inducing agent

the gene is switched on or the level of transcription
is increased. This is mediated, in general, by binding

of a specific transcription factor.

30 Promoters which are preferred according to the

invention include promoters for SP6, T3 and T7

polymerase, human U6 RNA promoter, and CMV promoter.

According to the invention, the term “expression” is

35 used in its most general meaning and comprises the



SiRNA according to the invention can comprise partially purified RNA,
substantially pure RNA, synthetic RNA, or recombinantly produced RNA,

as well as altered RNA that 20 differs from naturally-occurring RNA by the
adelziosrp4sststion, substitution and/or alteration of one or moreCT/EP2007/008777
nucleotides. Such alterations can include addition of non-nucleotide

material, such as to the (s).of the siRNA aqr tq on internal
nuc%%?%\égto]f?ﬁe fgq SiRNA,; rgﬁgdiﬁgatilci)gr\llhsl\thg%1 r%a § t%e%?lk{?l\?f Z{sglg[%ht te
to natkAsecigpsiGe fe. Ha e ase GREaBHSHGRd ABonDRIRbEdES Gicids.
modificatignsio.tbe Sgﬂgwggwhatﬁataacmor@a;&ri@@ sybstitutian of epe1y
or more nucleotides in the siRNA with deoxyribonucleotides. 30

FurfEr®oPE MRNA may be modified to increase the stability thereof as
zlescribed above for modified oligonucleotides, in particular by introducing

one_or more phesphorothioate Jinkages. WQclej . 1 1e i
200?764%5?%@?%5%0?7%8@#7‘3 E?gg - One o7 both strands of the SIRNA
canatswrdipgist @ 3-averhargnALUscB FRPSIALa 131 -GveTR&G refetbere

to ag leastgpe unpaiyed nuglegtidasxtendingfiem the sterd of xBNAsion
strand. Thus in one embodiment, the SiRNA 5 comprises at Ieastgngere in

5

3-ofdrhiahG JFAOHT 1 %0 2BbUL 6 Hirelecthls (WhithIAcludés *°¢
1gibonticlentides gedeaxynuniestides) imlengtmprefezablyrison terapoit ary

5 nucleatides in. length, mo referahly from: 1..4o u ! R1ei
le ngYﬁ?léL r%ef)a%cc%laé y 10 cé?é%e?a bcrli%?r% m%rl:)h oé UI? th%%%jﬁ%tg 4%%%%3%1 e s:L e

in leagi In frRrentBHMPERL inWPhidrbol sFaAYS B thé RINRTRsaLyiet 1c

COMPrige $-3'vRERanG: 1he length olthe overhangs spphsptheasame oo be

different for each strand. In a most preferred embodiment, the 3'-oyerhan
15 id Br&ESER BRbotSPands o?‘?ﬁéjné?RNA%ea%%ﬁgi nﬁgeo%clfég i(r?ﬁérr%’j;h%re

19 0r pxefpiseach steaihd of tesl sSIRNA ofttheirveagssdanisonipitse cells.
3-overpangs 0&9@9&9&@%?9!%@%@ (chEg ok fiyidylie aeid-¢yphagls or
In order to enhance the stability of the SIEQ‘l‘\lA, the 3'-overhangs cap b ,

alsostaBlize #EBATRE degrRfatiohHillone BhiUtHent, e o\}gﬁcgng%erel &

are gfahilized by incdudisgpurine nucleotidesnstich as aderositdiop@bsomal
guanosine nucleotides. Alternatively, substitution of pyripiding nygcleotides -y,
by nfsdified Sné‘\%&ﬁésl,aég.,‘é%%%%%(ﬁoﬁ of ﬁﬁgiﬁgan%c%tides |Bn the' ©
2@"-ovshamge WitheZ el soxyeRanidins 3y telératbd anatiesin M fect the
efficiency of RNAI degradation. In 30 particular, the absence of a

2'-hydroxyl in the 2,- deoxythymidine significantly enhances the nuclease . .,
resitTEF Bt e 3 TVerlvdify inHSSHE-¢qlttre n%‘(ﬁum‘.:erm host™cell

relates to any cell which can be transformed or
transfected with an exogenous nucleic acid. The term
25 “host cells” comprises according to the invention
prokaryotic (e.g. E. coli) or eukaryotic cells (e.g.
mammalian cells, in particular human cells, yeast cells
and insect cells). Particular preference is given to
mammalian cells such as cells from humans, mice,
30 hamsters, pigs, goats, or primates. The cells may be
derived from a multiplicity of tissue types and
comprise primary cells and cell lines. Specific
examples comprise keratinocytes, peripheral blood
leukocytes, stem cells of the bone marrow and embryonic

35 stem cells. In further embodiments, the host cell is an



WO 2008/043525PCT/EP2007/008777 - 40 - molecules or can comprise a
single molecule in which two complementary portions are base-paired and
are covalently linked by a single-stranded "hairpin" area. That is, the
Fem2e038¢#d15 and antisense region can be 5 covalently conn&EtEERA H008777
linker molecule. The linker molecule-casbe a polynucleotide or

non-nucleotide linker. Without wishing to be theory; it IS+ 5
bell%?/g(]ﬁﬁgt fie S%%ipﬁn a%ea %\Qflﬁé Iattté:rrltypi?t)-:-gc%]51 (sEiLiglxl\llzénr-ynolegcuk-é-ﬁl %ﬂarltlc
cle@dd intragaidxf g by thexl MepEephm@tein PortsBdivalétt fo BAY abe

SiR%@fetﬂ\ﬁo individual base-paiked RNA molecpdass Asfusgd digreile copy

"target MRNA" refers to an RNA molecule that is a target for. , ,

dowrre@fiatiof® ORE sHAEE inRRFS arf ould Uhd SFtand et HecdsnA 18
sseqepee 38 eduivalentdolbetmRalALsequence, and can be used for the

same purpose herein, i.e., the generation of siRNA. As used herein, a

gene or mMRNA which is "cognate” to 20 human TPTE or CXCR4 is a gene

or MRNZRREM &aGREr AfarkhRIAR EpREWARh T8 et dBifs [olecule

hungaia JETtE 0p CXkR4 1 The MRNAdiaRscribed digir dae homaretREE afiay
CXCR4 gene 25 can be anale/ ed for alternative seplice forn&s usin% ‘q
techrighes VB KHOWNAN T aft: Sudf tsthittes malude fevetse ©F 52

1 otranggtiptici-polyleerasb<haincieattion (R -RER)awrtherediottngf ard the

in-sify hyhricization. 3Q,Ateghnigpe called "RiAseprotectian” canalea deon
used to identify alternatively spliced TPTE or CXCR4 mRNAs. RNAse

profeREBAINAes BN S&iitor2Cdehe S iRicd o EMRhEHORRAD ©F
whigl s hylrjdizeg toRINA detivetdiem eibetsellsidor exampieresliat  on

whigh g2 32 Ipduced 1o xpiess LRI S, The iYPrigized RNAS helke, the
15 two expression vectors may be cotransfected into a
cell. If a host cell expresses neither the protein or
peptide nor the MHC molecule, both nucleic acids coding
therefor may be transfected into the cell either on the
same expression vector or on different expression

20 vectors. If the «cell already expresses the MHC
molecule, only the nucleic acid sequence coding for the

protein or peptide can be transfected into the cell.

A nucleic acid can be detected or its amount determined
25 by amplification of said nucleic acid. Amplification of
a nucleic acid can be done using a pair of
amplification primers, i.e. oligonucleotides, which
hybridize to the nucleic acid. The primers preferably
comprise a sequence of 6-50, in particular 10-30, 15-30
30 and 20-30 contiguous nucleotides of the nucleic acid
and are nonoverlapping, in order to avoid the formation
of primer dimers. One of the primers will hybridize to
one strand of the nucleic acid to be amplified, and the
other primer will hybridize to the complementary strand

35 in an arrangement which allows amplification of the



WO 2008/043525PCT/EP2007/008777 - 41 - incubated with enzymes that

recognize RNA:RNA hybrid mismatches. Smaller than expected

fragments indicate the presence of alternatively spliced mRNAs. The

proaioeElsnhatively spliced mRNAs can be cloned and 5 sepgineed) 13§08777

methods well known to those skilled-inibe art. RT-PCR can also be used

to iderg:t'fgﬁl:tegnalt'vely spliced TPTE or CXCR4 mRNAs. In RT-PCR,

mRNA from célls 10 known to express TPTE or CXCR4 is converted into

cDNA by the enzyme reverse transcriptase, using methods well-known to

thosg of okdinaky skilt krtheart. The entie codingesagduense of theieBNAnay

is then amplified via PCR using a forward primer located ig the 3' 15, .

untRfislat&ffegiditand %et%‘&g?stelBﬁmer fRateBIR tHE B Gftrankiteg 19
sregiaxp fdesdmplified praducts chaite analided fOheltetrative spliog isense

formsaigLgxampls by gampathgdhe sieecdldng amplified PLOCIR WlBas ng

the size of the expected product from normally spliced 20 mRNA, e.g., by
agatesehel dr¥aBphereske AHY MarfRnthexiZdss ieighpinaridizes
produeisan ipgicate ritereative silicing. 1B MRYA proslucedfi®fsing a
mutant TPTE or CXCR4 genes can 25 aI%o berreadily gientifieg witi}iWereb
techAGHeS 4L rbEF Above or fentfiRNG alRfnatie Splice Torms. AS- - © Y

1ousetiferbiit, f mpitantt FRTEcorn EXCRY gerds or mRINA incligteshumamd/or

1

2

2

3

3

TPTE.Qr C( R4 ge0es gn MRNAwhich.difsL iy senuegee fiam ihe diktlien,
or CXCR4 sequences set 30 forth herein. Thus, allelic forms of the TPTE
or GRCRIGEHE AP the"MRAEA 7 0dudd front BT8R L& corbidGRigS X uct
"mutantsh foepdiRoses ohthisuaveniton.acid or a part thereof in
WOMMM.0525PCTLEP207M08777 -.42 - greater, more preferaply of 509
Or FEsEEr"Snd Riost préfershly of 75% or]gerggtee?:tin tﬁé’?evél%t.)g. %aﬁﬁ%@al
slevebnbpedtein ORMRNAIZEDSAp&ETNecK isferentesampid gd.g., ac1d or
sample potreatedyyith SIRNA), Thisrm redustionar inhibitionnf RNAQFally
protein expression can occur through targeted mRNA cleayage or
degPssation: P safiPor SREHT BkpresEidn dicfdit a@?&%x%?’élsssiéﬁrg%ent
knowsdadhe artand iaclude; for example iBhISAL westernumdPanalysis foarhe

R S RSthan BIUIaBIRENO O REifeC Bilecten 258ymes

for S n be expressed from pol Il expression vectors

0 for inactivating a nucleic acid. Antisense
oligonucleotides preferred according to the invention
have a sequence of 6-50, in particular 10-30, 15-30 and
20-30, contiguous nucleotides of the target nucleic
acid and preferably are fully complementary to the

5 target nucleic acid or to a part thereof.

In preferred embodiments, the antisense oligonucleotide
hybridizes with an N-terminal or 5’ upstream site such
as a translation initiation site, transcription
0 initiation site or promoter site. In further
embodiments, the antisense oligonucleotide hybridizes

with a 3’untranslated region or mRNA splicing site.

According to the invention an oligonucleotide may be an

5 oligoribonucleotide, oligodeoxyribonucleotide, modified



without a change in targeting site, as expression of 15 RNAs from pol Ill
promoters is only believed to be efficient when the first transcribed
nucleotide is a purine. siRNA according to the invention can be targeted to
Wi 22@HIeSh of approximately 19-25 contiguous nucleotideBGHBPRPGTUHET7
target MRNA sequences (the "target sequence"). Techniques for selecting

tar%%tise?ilﬁl ngséé%g NA are given, for example, i 7uggh! T. et alyy j o -
"The sﬂ A User Guide", revised Oct. 11, 2002, the 25 entire disclosure

of wisiekys Hepsindhespbisted by reference. "The siRNA User Guide" is
available on the world wide web at a website maintained by Dr. Thomas

Tuschl, Laboratory of RNA Molecular BjoJogy, Rqckefeller University, New
York!UsH sand* &8 B&P6ad 30y aé’c]ejs%%%ut%qeeﬁgﬁéﬁ% of tﬂrelslgtS of

5 Roekefelirrdlniveisitysanddsesrghinigomitis tee ké diesrd arsiRNACCThds atheon

Serksﬁesé'é%fﬂom'&f’r%%%”t§‘F§'§ﬁa°°6%p®?é Huslegidasequencene 3 -
substantially identical to any contiguous stretch of about 19 to about 25

nuckastides iPREDS FargechraAdgydeing linked to one another

2008/04354RRG hRANI08 608 - 48ndsenerallyoninrebsadianaeagn be
the target mMRNA can be selected from g qiven cDNA seguence d
corfO R the Brgst TARNED Hree?é:ra%?ya%egirﬁ%f}]% £0 1§ 10095 ¢
1 odowrestreatn et Irythe 3'-direction) from the start codon. The target
sequence can, however, be located in the 5'- or 3'-untranslated regions, or

in the region nearby the start codon. For example, a suitable target 10,
seqlenc®Tt i TPTE APRAGEH R e is %ﬁlec‘?édlﬁ)‘ﬂ’aﬁfﬁ}gea%.%of 8 8

targehsgegeenees: oligonucleotide. Here, the oligonucleotide
may be modified in very different ways, without

15 impairing its ability to bind its target, in order to
increase, for example, its stability. According to the
invention, the term “modified oligonucleotide” means an
oligonucleotide in which (i) at least two of its
nucleotides are linked to one another by a synthetic

20 internucleoside bond (i.e. an internucleoside bond
which ig not a phosphodiester bond) and/or (ii) a
chemical group which is usually not found in nucleic

acids is covalently linked to the oligonucleotide.

Preferred gynthetic internucleoside bonds are
25 phosphorothiocates, alkyl phosphonates,
phosphorodithicates, phosphate esters, alkyl
phosphonothiocates, phosphoramidates, carbamates,
carbonates, phosphate triesters, acetamidates,

carboxymethyl esters and peptides.

30
The term “modified oligonucleotide” also comprises
oligonucleotides having one or more covalently modified
bases and/or one or more covalently modified sugars.
“Modified oligonucleotides” comprise, for example,

35 oligonucleotides with sugar residues which are
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from the (1)TCGGTACTTGATAACATTACA (SEQ ID NO: 15) (i)
CAGACTTGTGTTATTCTAGCA (SEQ ID NO: 18) (iii)
CTGAAATATGTTCAACTGCAA (SEQ ID NO: 21) 15 (iv)
GACGKRTTGBCAACCAAGACTAA (SEQ ID NO: 24) (v)  PCT/EP2007/008777
AACCCTGCCACATGTTCATAT (SEQal® NO:

covalently bound to low molecular weight organic groups
other than a hydroxyl group at the 3'-position and a
phosphate group at the 5’ -position. Modified
cligonucleotides may comprise, for example, a 2’'-0O-
alkylated ribose residue or another sugar instead of

ribose, such as arabinose.

By "small interfering RNA" or "siRNA" as used herein is
meant an isolated RNA molecule, preferably greater than
10 nucleotides in length, more preferably greater than
15 nucleotides in length, and most preferably 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30
nucleotides in length that is used to identify a target
gene or mRNA to be degraded. A range of 19-25

nucleotides is the most preferred size for siRNAs.

siRNA according to the invention can comprise partially
purified RNA, substantially pure RNA, synthetic RNA, or
recombinantly produced RNA, as well as altered RNA that
differs from naturally-occurring RNA by the addition,
deletion, substitution and/or alteration of one or more
nucleotides. Such alterations can include addition of
non-nucleotide material, such as to the end(s) of the
SiRNA or to one or more internal nucleotides of the
SiRNA; modifications that make the siRNA resistant to
nuclease digestion (e. g., the use of 2'-substituted
ribonucleotides or modifications to the sugar-phosphate
backbone) ; or the substitution of one or more
nucleotides in the siRNA with deoxyribonucleotides.
Furthermore, siRNA may be modified to increase the
astability thereof as described above for modified
oligonucleotides, in particular by introducing one or

more phosphorothiocate linkages.
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27) (vi) AATGACAGTCCACAGACAAGT (SEQ ID NO: 30) (vii)
AAGCTGATAAGAAGGCGGGTT (SEQ ID NO: 33) 20 A preferred siRNA
targeting the sequence (1), and which has 3'-overhangs on each strand
WoehasisShown in bold), is: gguacuugauaacaubEb&rIo07/008777
25AGccaugaacuauuguaaugu A preferregl sSiRNA targeting the sequence

o, §qu% "HLCTL08%, SLOYEHIAN0S A1 SAEN ARG (UMM e
3'-overhang. As used herein, a "3'-overhang" refers to
at least one unpaired nucleotide extending from the 3'-
end of an RNA strand. Thus in one embodiment, the siRNA
comprises at least one 3'-overhang of from 1 to about 6
nucleotides (which includes ribonucleotides or
deoxynucleotides) in length, preferably from 1 to about
5 nucleotides in length, more preferably from 1 to
about 4 nucleotides in length, and particularly
preferably from about 2 to about 4 nucleotides in
length. In the embodiment in which both strands of the
siRNA molecule comprise a 3'-overhang, the length of
the overhangs can be the same or different for each
strand. In a most preferred embodiment, the 3'-overhang
is present on both strands of the siRNA, and is 2
nucleotides in length. For example, each strand of the
SiRNA of the invention can comprise 3'-overhangs of
dideoxythymidylic acid (vrT") or diuridylic acid

(nuun) .

In order to enhance the stability of the siRNA, the 3'-
overhangs can be also stabilized against degradation.
In one embodiment, the overhangs are stabilized by
including purine nucleotides, such as adenosine or
guanosine nucleotides. Alternatively, substitution of
pyrimidine nucleotides by modified analcogues, e.9g.,
substitution of uridine nucleotides in the 3'-overhangs
with 2'-deoxythymidine, is tolerated and does not
affect the efficiency of RNAi degradation. In
particular, the absence of a 2'-hydroxyl in the 2'-
deoxythymidine significantly enhances the nuclease

resistance of the 3'-overhang in tissue culture medium.

The sense and antisense strands of the siRNA can

comprise two complementary, single-stranded RNA



gacuuguguuauucuagcaTT GTcugaacacaauaagaucgu WO
2008/043525PCIYEP2007/008777 - 44 - A preferred siRNA targeting the
sequence (iii), and which has 3'-overhangs on each strand (overhangs
SowMEM4BEIH), is: SgaaauauguucaacugcaaTT GAcuuuauacFEFUERRIEH 0777
A preferred siRNA targeting the sequernge @v), and which has

3-oyerhangsan each stiand (yerbangs,shown LQIn paldsie in which

gauuggcaaccaagacuaalT GTcuaaccguugguucugauu 15 A preferred

SiRNAQarGRPRSHRIEN CceR@Y R hiGF Bas Ba8feRahgedn 8ich are
SUaBQ&QY@ﬁ@DQS§BQW@&“ﬁ@kﬁJ%dngle-stranded "hairpin" area.
cccugccacauguucauauTT ZOTTQ\%gan%{Jg acaaguaua A preferred siRNAb

targetAg thesedudhc WS antd Wwhch hasR138VerRSRSS of BacR'swSAd ¢
Soverhangeshdwn dohothfisd 251 ausgacajokeacagateagd €F The linker

TTagugueagqugyalguyGa - A prefsued SIRNAIaLetng the SeAUECE i e

(vii), and 30 which has 3-overhangs on each strand (overhangs shownin
bold) ikkemcuataaydadttshdnaT F T TE§aRRMNCulREgBBdaat ReoTY it

is believed that the hairpin area of the latter type of
siRNA molecule is <c¢leaved intracellularly by the
10 "Dicer" protein (or its equivalent) to form a siRNA of

two individual base-paired RNA molecules.

As used herein, "target mRNA" refers to an RNA molecule
that is a target for downregulation. One skilled in the
15 art would understand that the ¢DNA sequence is
equivalent to the mRNA sequence, and can be used for

the same purpose herein, i.e., the generation of siRNA.

As used herein, a gene or mRNA which is "cognate" to
20 human TPTE or CXCR4 is a gene or mRNA from another
mammalian species which is homologous to human TPTE or

CXCR4.

The mRNA transcribed from the human TPTE or CXCR4 gene
25 can be analyzed for alternative splice forms using
techniques well-known in the art. Such techniques
include reverse transcription-polymerase chain reaction

(RT-PCR), northern blotting and in-situ hybridization.

30 A technique called "RNAse protection" can also be used
to identify alternatively spliced TPTE or CXCR4 mRNAs.
RNAse protection involves transcription of a gene
sequence into synthetic RNA, which is hybridized to RNA
derived from other cells; for example, cells which are

35 induced to express TPTE. The hybridized RNA is then



WO 2008/043525PCT/EP2007/008777 - 45 - In the above list, all
deoxyribonucleotides in a nucleic acid sequence are represented by

capital letters (e.g., deoxythymidine is "T"), and ribonucleotides in a
Wwemsacs:sequence are 5 represented by lower case lettersC®@Ep2007/008777
uridine is nun). It is understood that theytarget sequences given herein are
with reference fo the human TPTE cDNA, and thus 10 these sequences .
contait %%%%/éyr‘ﬁ'|lot|neser%Bygls%%teakbayt"Tﬁ?@%%nslkﬁ?edeﬁélg e ar W%Eﬁjdr id
undefstaad thats in theatist tardetsequaneteldhef TRIFeMRNA L thdi cate
deoxythymidipes yyauld De replaged by Uidings ("W LkeyiSeuadREget The

sequence contained within an SiIRNA 15 of the invention would also

conRH Filiifesah (AR b YESNY tIRhiiGes. WRRA GRMbPEbtstREed and
susingegrisneel oftealtinuas knewn teribese obskildzéhesritlEed in the
example, siRNA 20 can be chemically synthesized or recombinantly
proéluce'd using methods known in the art, such as the Drosophila in vitro
system described in U.S. published application 2002/0086356 of Tuschl et

al., e enyre digplosyieof which isdagrein incorperated Py refarensatdvely
Preferably, siRNA is chemlcﬁ?#ésynthesized using aéﬁ)}gopriatelyfprotected
ribofB¢EGE e THds phor ahidife TS cofeRtona DNRRRALTom cells

1 0synthesizer.cRMADaEbe SythesizedASRWO Separaitw;cooraplehentary DNA

RN.’%P?O Eﬁ!aecué%% NS %ﬁ&@%@“%@%@&ﬁe with two complemeniary. ¢
regions. ternativety, siR can also e expres%ea from recombinant
circuiat brkneanDNA plhssrisabireraipassuikbiblprémotereSdtdble The

proragiersfor & @IessiNgbquence of the cDNA is then amplified
via PCR wusing a forward primer located in the 3!

15 untranslated region, and a reverse primer located in
the 5' untranslated region. The amplified products can

be analyzed for alternative splice forms, for example

by comparing the size of the amplified products with

the size of the expected product from normally spliced

20 mRNA, e.g., by agarose gel electrophoresis. Any change
in the size of the amplified product can indicate

alternative splicing.

The mRNA produced from mutant TPTE or CXCR4 genes can
25 also Dbe readily identified with the techniques
described above for identifying alternative splice
forms. As used herein, "mutant" TPTE or CXCR4 genes or
mMRNA include human TPTE or CXCR4 genes or mRNA which
differ in sequence from the TPTE or CXCR4 sequences set
30 forth herein. Thus, allelic forms of the TPTE oxr CXCR4
gene, and the mRNA produced from them, are considered

"mutants" for purposes of this invention.

“Reduce” or “inhibit" as used herein means the ability

35 to cause an overall decrease, preferably of 20% or



WO 2008/043525PCT/EP2007/008777 - 46 - s IRNA of the invention from

a plasmid include, for example, the 136 or H1 RNA pol Il promoter
sequences and the cytomegalovirus promoter. 5 Selection of other
suitaie/@ssmoters is within the skill in the art. The recombinartkRsnA® 8777
of the invention can also comprise indugible or regulatable promoters for
expression of the siRNA in n.a partic

articular tissye or i lar intracellular
envitonment. 10 THe siﬁﬁeA%%Sr%is%ef #;orl%%récocrﬁbirfiaarrﬁ&E)L#a\esrrﬁidgl Ic%]n @OSt
eitheprbédseinled Pém7GRtured gekekprossioh Sitehstilstafdard in the

techniquss, gEcanbe expressedinttaceliyladyfha-use afdecompinaitence
plasmids to 15 deliver siRNA to cells in vivo is discussed in mare detalil

bel WFERRA GrPbe efréBR fomtatreddimbinat plasthid Bkt hs oS
ssepatalacedsplementanyn RNA haelecoifeSReRasca-Sipgie tiNA matgatdesion

with two complementary regions. 20_Selection of p ids syi f
5101&;2%%. LAY £8f’ie J@gﬁ diablefor o

exprceas%ing SIRN , me rlnsert?n&ﬁuc ic acid sequences for ‘
expresirfiticl SIRN MRS plasmidrang MetlfodrrerddRering theucleic
recoqpbipantplasgud 4o thecellz Q6@ interagiaraawithintbe sk inthe, for

art. sSiRNA can also be expressed from recombinant_vira| vect

rs ,
intr&CEAURES in VG- SPhe re2oRTiHENt Vit VecfBPS E¥biise sRfueREes €1

1 encedipgethe isiRINAant any3hsuitablel pronoter for eRiessingtecection
SiRNA ﬁse}ggegggs&gle recombinant viral vectors can also comprise

. a a . . . .
inducible or regulatable promoters for expression of the siRNA in a

particular tissue or in a particular intracellular environment. The use of
recafmRiBANLYIRASS \Wetrsde &leliveicsiRPUY torcetls éxpiveds discussed ors

without a change in targeting site, as expression of
15 RNAs from pol III promoters is only believed to be
efficient when the first transcribed nucleotide is a

purine.

siRNA according to the invention can be targeted to any
20 stretch of approximately 19-25 contiguous nucleotides
in any of the target mRNA sequences (the "target
sequence"). Techniques for selecting target sequences
for siRNA are given, for example, in Tuschl T. et al.,
"The gsiRNA User Guide", revised Oct. 11, 2002, the
25 entire disclosure of which is herein incorporated by
reference. "The siRNA User Guide" is available on the
world wide web at a website maintained by Dxr. Thomas
Tuschl, Laboratory of RNA Molecular Biology,
Rockefeller University, New York, USA, and can be found
30 Dby accessing the website of the Rockefeller University
and searching with the keyword “siRNA”. Thus, the sense
strand of the present siRNA comprises a nucleotide
sequence substantially identical to any contiguous
stretch of about 19 to about 25 nucleotides in the

35 target mRNA.



WO 20081043525PCT/EP2007/008777 - 47 - in more detail below. siRNA
can be expressed from a recombinant viral vector either as two separate,
complementary RNA molecules, or as a single RNA molecule with two
doprRslsSatary regions. 5 According to the invention the terriCHEBE¢E08777
refers to substances comprising two-oraBore, preferably 3 or more,
preferably 4 or more, preferably 6 or more, preferably 8 or more,

preferably 10 or more, preferably 10 13 or more, preferably 16 more,
preféeaslid Br mdre ahd i t8$HERREBlyB! 10020 96 IRF oS An can be

particulac£ea amirmacidsdaiied cevalgntlydayupeptide honessfbaders to

"protein” refers to large peptides, preferably to peptides with more tha

100 ing BERF 55 rEaes, B HeGERAral (REHGHTE op(idost End 00 7°

5"praieiss aresynofiynes andiaretisedin thismapptication ibterechdriyeakblyart
PrefeaRly.(he;proteinand penfidaslescllbed R0AROKIINGL0 iared in
invention have been isolated. The terms "isolated protein” or "isolated
peptifie” héan Biat the otiA™T Jreitide Fag if seParatdd fidif itgegion
natwahepyiranaeric Ardseatashprotein ospeptde may kaiitable target

essentally purifed state. The.term a5 dessentiall purified means it fhey,
protéin*or peptide is essentially free of otfrér substances with which 1t 1s

10asséoidtetvimpatrewp irlivbasach pFotpirsand peptides may be used,
for example, in 30 producing antibodies and in an immunological or
diagnostic assay. Proteins ar_llr‘(rj%\ge tides described according to the

invehitibn may CEbRtdd 7o é%gﬁsa(rﬁﬁ%s%&ﬁods due or cell
homagenates endauaycisorire expmessed respo imantty:inias 85

multjplicity of prq: Yol iQn @]
0N b1ea L EEsAAEE CARIERAIan BYEED MY 21
15ForthEplrpos e B PRESARCRARSS TRkeril 8BRS ToMNPpratéih or peptide
or of gn amin\acie SEEHERER SeMRIBEAaMiazacidingeytiop-variants,
(vi) AATGACAGTCCACAGACAAGT (SEQ ID NO: 30)
(vii)  AAGCTGATAAGAAGGCGGGTT (SEQ ID NO: 33)

20 A preferred siRNA targeting the sequence (i), and which
has 3'-overhangs on each strand (overhangs shown in

bold) ’ iS H

gguacuugauaacauuacalT

25 AGccaugaacuauuguaaugu

A preferred siRNA targeting the sequence (ii), and
which has 3'-overhangs on each strand (overhangs shown
in bold), is:
30
gacuuguguuauucuagcaTT

GTcugaacacaauaagaucgu



5 amino acid deletion variants and/or amino acid substitution variants.

Amino acid insertion variants comprise amino- and/or carboxy-terminal
fusions and also insertions of single 10 or two or more amino acids in a
PERtRO0dAM 30 acid sequence. In the case of amino acid seBUEHEa007/008777
variants having an insertion, one or mosetamino acid residues are inserted

into a particular site i ino.aci e al dom ;4 an
s R R U R BT

In the resulting product is also

possibieCANiiAG adid-ealetbaRGFiarts feThatictaiied (Ree s asbpvn
one o RIesdMingsacids from the sequence. 20 Amino acid substitution
variants are characterized by at least one residue in the sequence being
removed and another residue being inserted in its place. Preference is

given to the modifjeattorrs:gemgaapositeaBlin the amino acid sequence

which are not mﬁ%qlggg/gmﬁg ologous proteins or peptides
othe

and/or to replacing amino acid3 wi r ones having similar properties
such as hydrophobicity, hydrophilicity, electronegativity, volume of the

sidexchain arshthedikes(oaaservativpe-subsiitution). Gangesvatve 3@v) ,  and
subst%uti%sﬁlfor ex;a_m;%le, elate to the exctl)lansqg of one minqnacid Wi'[s wi
ano i Bcidl lisTeF harid th (e saite grouf)aa% he Amino Acid to be
1Gubstituteoll AWO 2608/043525PCTMT20ul7/008777 - 49 - 2. negatively
charged residues and their amides: Asn, Asp, Glu, GIn 3. positively
charged residues: His, Arg, Lys 4. large aliphatic, nonpolar residues: Met,
Leu, lle, 5Val (CySFBURIGE ArGRAEE TE&™GEs: Phe, Tyr, Trp. Owing to
their particular gastiiasrotringgohitaciaie, three residues are shown in
brackets. Gly is the only 10 residue without a side chain and thus imparts
flexibility to the chain. Pro has an unusual geometry which greatly restricts
15he éhaimeCysran forRN¥Adisafidetoitgethe sequence (v), and which

has 3'-overhangs on each strand (overhangs shown in

bold), is:

cccugccacauguucauaulT

20 TTgggacgguguacaaguaua

A preferred siRNA targeting the sequence (vi), and
which has 3'-overhangs on each strand (overhangs shown
in bold), is:
25
ugacaguccacagacaagulT

TTacugucaggugucuguuca

A preferred giRNA targeting the seqguence (vii), and
30 which has 3'-overhangs on each strand (overhangs shown

in beld), is:

gcugauvaagaaggcggguulT
TTcgacuauucuuccgcccaa

35



15 Preferably the degree of similarity,preferably identity between a

specific amino acid sequence described herein and an amino acid

sequence which is a derivative of said specific amino acid sequence will
BO2008848520%, preferably at least 80%, even more 20 prefeP&BERXEHE8777
90% or most preferably at least 95%-9@%, 97%, 98% or 99%. The degree

of simjlarity,or idgplityeis gjuqn preferaply jr g (eoign.ofat least ahaut 1Q, - 5
at least about 20, at least about 40, at least about 60, at least about 80, at
leastEBOGEF00, 356t |eSSCBIHEA 50 2&FleaSCATRATVS At |eB¥t alitRRItal
300, atleastsabout(4Qg or 500 aeig asips: i peeferredembodiments, theind
degree of sin;i'larig/_ qr identi,t)[/1 is given for tpe,entire Iength of the reference
amifio AR SERRENEES30 THhE amtho dAffvEiants deSibeF BBE7E Ry 2*©
He reagitepmpaedd Wiyh thewed of kmswn peptide synfigegis tecmigdése is
such.gs,)fpr example, by solid phase synthesis (Merrifield, 1964) and

similar methods or by 35 recombinant DNA manipulation. The

manipulation of DNA WO 2008/043525PCT/EP2007/008777 - 50 -
sequences fahpeaparsHpreleios ehd paptisies hawingesdasiitdlionsn herein
insertions or deletions, is described in detail in Sa ke (1989), fqr
exar%]f)?e. g %\tccorﬁ?r%geﬁ)e %%nv!:e%tiétnqq,e'de%ﬁ%?f\}es%%?%ro éﬁéan n?i Thue
1 peptidesalse egnprisessimgia o imulidsexybslitutiohsedeletmssssdioed by
additions obapy melagules assogiatedhwith (g PEORIALL PEPLAS, SUEhas in
carbohydrates, lipids and/or proteins or peptides. 10 The term "derivative"
also'@¥endS i an fut@iRat ch8RfEEERIivaEntstSaid prétein®aiy  the
peptidesybighda natsnlweant@inmmine atideahstiyents bt alse  ("un) .
non-aming acid constitiients such.as sgar.and phosphale, SYUGIUres A,
extends also to substancas 15 co taining bonds suc ester, thioether ari
1%isuffifle Ponds DXERSTHRR theHe thvehien, ePpad br fragiinesa prot@hace

or peptice.preferahiy dasasfunctional property

siRNA can be obtained using a number of techniques
known to those of skill in the art. For example, siRNA
20 can be chemically synthesized or recombinantly produced
using methods known in the art, such as the Drosophila
in vitro system described in U.S. published application
2002/0086356 of Tuschl et al., the entire disclosure of

which is herein incorporated by reference.

25

Preferably, siRNA is chemically synthesized wusing
appropriately protected ribonucleoside phosphoramidites
and a conventional DNA/RNA synthesizer. siRNA can be
gynthesized as two separate, complementary RNA
30 molecules, or as a single RNA molecule with two

complementary regions.

Alternatively, siRNA can also Dbe expressed from
recombinant circular or linear DNA plasmids using any

35 suitable promoter. Suitable promoters for expressing



20 of the protein or peptide from which it has been derived. Such
functional properties comprise the interaction with antibodies, and the
interaction with other peptides or proteins. A particular property is the
ALMNiPUROASHT a complex with MHC molecules and, 25 whereP&4Jpeapianss777
generate an immune response, preferaklyg by stimulating cytotexic or T
helper Gays- AoEark%%ffagﬁnx%r}%@{ognf?r%‘?ghOfQel}%'ﬁgsﬂ(féef% luge,  for
comprises a sequence of at least 6, in particular at least 8, at least 10, at
leastepsaap l@ast tBeat0 lest Db, ENRaRB0 dhtlprefePasyap t6sTREnCes
partigiiar YRdo dPs MR +iAOs1 i 0., up to 30 or up to 50,
consecutive amino acids of the protein or peptide.
W020081043525PCDEP20071008777 - 51 - protein or peptide preferably
elateeicetiheipart aftheonbeleic avidt aibiieh qudesdctdeast fos theigrbtein the
or bephileandigr 1aia parter.a figqmepL aLapit AICINOTAGRIAE: 8¢ tne
defined above. A part or 5 fragment of a nucleic acid coding for a protein
or pebiBTs breferadly tRAtSartSIRE hitleitti¢ thhespondifg Iy s able
opengegding:-iramesAntisgsadulich.coptain specificraniibodies spagificatyl ar
10 binding to the target protein ca§ be %refparedfg/ arious standard .
procé: Pés?gegffojr%x%n?ﬁl)éf:ﬁﬁg 8&lonalARtibodies®A Pracaea ment
1Approach” by Philip Shepherd, Christopher Dean ISBN 0-19-963722-9;
"Antibedies Adxaboratgry Manugal” by-Ef Hadow,Dayidhi5 LangslalRl: can

0879693142 and "Using Antibodies: A Laboratory Manual: Portable ‘
Prot¢tbf REF" byPEdwafP LS, DEAPLard EdFRflondSBN expression
087969b44#sTheyebytitisclsa passiile togeneraterafftiandesspesificessed
antiboditersavggif? I co$nize cﬁ]lrgplex mem rar:}egcr)o eins int20 tq%ig,qggve fo
form J(Rzorsa etar., . Immunol: Methods 229:-35-4 ,?[838; Arfierson e

14l., Jomadivenl. $4BNA899°1 9041 1880 Gavdswll ik IrddRmet ddthdds more
234: 30¢ 116, 2000). TRispsin paHicylardglovantiof the preparalieBmbinant
antibodies which are to be used 25 therapeutically, but also_for many
diagPOAEHShlicEASHE Tin AR re§ect, RIEPBE5Ble toSHRURLEWITH the T2
wholepleteil,exith extracelkilarapartiahsgguerroes aswibaslwith eélth  two
whic e t lecule in physiologically folded form. 30
Monggﬁﬁglezl%l %al s%I?erB'?r%l%?%bnally prepared using the hybridoma

2f¢chnology. (for technical details see: "Monoclonal Antibodies: A Practical
Apprgagkidey Bhilip Shepherd; &hrisiapbanbeant KEBN-Qd 8863 #22-% 3va,
"Antibodies: A Laboratory Manual" by Ed Harlow, Davj%

WO2B55/0938 25 P IEMOTIBE8 T 0% Fuc ere | act

expressing the siRNA into the plasmid, and methods of

gequences for

delivering the recombinant plasmid to the cells of

25 interest are within the skill in the art.

SiRNA can also be expressed from recombinant wviral
vectors intracellularly in vivo. The recombinant viral
vectors comprise sequences encoding the siRNA and any
30 suitable promoter for expressing the siRNA sequences.
The recombinant viral vectors can also comprise
inducible or regulatable promoters for expression of
the siRNA in a particular tissue or in a particular
intracellular environment. The use of recombinant viral

35 vectors to deliver siRNA to cells in vivo 1s discussed



Lane ISBN: 0879693142; "Using Antibodies: A Laboratory Manual:

Portable Protocol NO" by Edward Harlow, David Lane, Ed Harlow ISBN:
0879695447). 5 It is known that only a small part of an antibody molecule,
the pensitepies is involved in binding of the antibody to its epitaper(eP2@mrbg777
W.R. (1986), The Experimental Foundatipns.of Modern Immunology,

Wiley, & Sons, Inc., New York; Roitt, |.. 1), Essential 10 Immunglo

7th Eldrﬁiorr??é?aclgv%l?g%ie%t?ﬁ\cofgublféla(ﬁ]ggs, bdax or%)? THE %]t—%sgﬁg F?éom a
regione epebforanampte, keffectors of dhre cerpi@iientasisca®ebuts@raystte
involyeghin antigen bipdingsAn apsiRady fiam which thespFg regiondas  rna
been enzymatically removed or which 15 has been produced without the

pFc' RYiGH refeited o B¥ T (SBMR FRIGHREAL CahRE&E-B8 -antigen binding

gites of a complete antibody. Similarly, an antibody from which the Pc

regiop has,been epzymplicallyiemaved erahichhasbeen praducedee o v
without sai ﬁ’c#eglo referred to as ag fragment, carries one
antigéhlbitdingssite sPaPmtgénaENtitowy nfdleclier Furtie¥ibeaapdly 3 or

fragments consialaf aneavalently fpungblight chai skanenfibogy apd padre,
of the heavy chain of said antibody, referred to as Fd. The Fd 25
fragnRd RS SN nfaift delsthfinamEsdrariibody Shetfich T4 sifgfe Eararly

1f®agr_nent@an mopmmwpmp tbatematiféere ptdighe chbing, _w'nhcwt more
alterlgg &he eggm%%g”éerggti?gdg)’ angd:’d f?égmeg_tg; wb&p |%q_1at(=5cbl in

retain the ability to bind to an epitope. 30 Locat within the .
antigeAbiddmgFart 8Pa BhiBod\F afE camphafe fANR HBRAINAY Peptide
regiops{G@ORsTMdich dAtaractdicaynvithibeantigaisepitapg@ntept ides,
framework regigns (FRs) which maintajn the tertiary 35 structure of the ‘
parat%ﬁ%. %’6% e&d3 frésgerﬁé:rlftéc?efsthév J\R}b more tﬁan 108""aming acia

120081643826 CT/ERR00T/0087Tex83 - hoavy chaimand teelightiedin and
of 19G immunoeglebulins.contaip fau framewprk regions (R FRA)  this

which are separated in each case by three complementary-determining
regioRBREERE 0T DREL TFHRAEBRRLANd, in 5 particular, the CDR3
regions and, still more particularly, the CDR3 region of the heavy chain

are respansible-to a large extent for antibody specificity. Non-CDR region
of a PEEEe Ehibok Sre KESwH 14 Be 10 A (B8 Fablated oot Thed
28milacegichgief antbodies witlhventane ohaviiffekerpetiicitgtafth The

the specifisity farthegRitppe,ebthe; origingl-antibedy being refainedidhis nean
made possible the development of "humanized” antibodies in which )
nonhE éEﬁ%?ﬁﬂ;eln or peptide has been separated from its
natural environment. An isolated protein or peptide may
be in an essentially purified state. The term
25 “essentially purified” means that the protein or
peptide 1is essentially free of other substances with

which it is associated in nature or in vivo.

Such proteins and peptides may be used, for example, in
30 producing antibodies and in an immunological or
diagnostic assay. Proteins and peptides described
according to the invention may be isolated £rom
biclogical samples such as tissue or cell homogenates
and may also Dbe expressed recombinantly in a

35 multiplicity of pro- or eukaryotic expression systems.



15 covalently linked to human FR and/or Fc/pFc' regions to produce a
functional antibody. As another example,WO 92/04381 describes the
production and use of humanized murine RSV antibodies 20 in which at
lwastopedfzthe murine FR regions have been replaced with FRIreeAorg 777
a human origin. Antibodies of this kind, ungluding fragments of intact
antibodies with antigen-binding capability, are often referred to as

"chimeric" antibodies. 25 According to the invention, the term "antibody"

also Fr¥udestit@b1) R Pepr £ and &8 fragihénts oPBREBSdes, cHiffRifelon,

antibedias; i v the & andigr & andisr CPRI-aad/ordeDB2 agd/Okmine
light chain-CDR3 30 regions have been replaced c\gith homologous human

or nthtinafSEtifirRes AMRhARE FEIBTI2-rAGHTent ARMSOIEE in (Wit S/
the FRnand/or BRI andédre€DRP andéoriligit chairCIRS regiorisihaveacid

beengeplaced with hamglegais human or nonhuman sequences,
chimeric Fab- 35 fragment antibodies in which the FR and/or CDR1 and/or

W02008/043525PCT/EP2007/008777 - 54 - CDR2 and/or light

chainye 2R3 regians have beepeplaged Mith hesalegeis hamiabor and/or

nonhum%n segtéence,sl,l d chimeric Fd-fcriagnient antibodiéas in whi tggn le

FR andfor CBR1 and/0r CD rleogrlléc’nsaﬁlaveabesé)n %rbfaec%dl with 5° J
1lRomelogdus>hymamoraorhuman segdendas. Fhederni Cadtibodgthalzo acid

comprises single-ghaiphantibodies, ¢ Agtinodies,may alsobe fouPled 19 ant s

specific diagnostic substances for displaying cells and tissues expressing

10 p&FEARE proteinS BF pEpiides. DiagnosticQUistafBeEthe nyagBEmes

that fanetiansster (i proviteca deteetable-sigaal; @) trieraat with aseeendacid

label to madify the dg:er%%bl sigggldg%)vided 15 b%/ the firsE r second

Iabel,sg.%}.l IfT (F?uoresc ce esonancjénﬁﬁerr%yqﬁanvé%er;(iﬁpg g&riate
1mobifigr eqq islectpdpidreti& asoBi By RFRAGE thybR o BREISICIRR SHEPES or

other physical parameters, or (iv) provide a capture moiety, e.g., affinity,

antibody/antigen, or _ _ ,
Amino aclid deletion variants are characterized by the

removal of one or more amino acids from the sequence.

20 Amino acid substitution variants are characterized by
at least one residue in the sequence being removed and
another residue being inserted in its place. Preference
is given to the modifications being in positions in the
amino acid sequence which are not conserved between

25 homologous proteins or peptides and/or to replacing
amino acids with other ones having similar properties
such as hydrophobicity, hydrophilicity,
electronegativity, volume of the side chain and the
like (conservative substitution) . Conservative

30 substitutions, for example, relate to the exchange of
one amino acid with another amino acid listed below in

the same group as the amino acid to be substituted:

1. small aliphatic, nonpolar or slightly polar
35 residues: Ala, Ser, Thr (Pro, Gly)



20 ionic complexation. Suitable as label are structures, such as
fluorescent labels, luminescent labels, chromophore labels, radioisotopic
labels, isotopic labels, preferably stable isotopic labels, isobaric labels,
Srxgnoieds, particle labels, in particular 25 metal particle RERES2007/008777
magnetic particle labels, polymer particledabels, small organic molecules
such,as biotin, lgands 9f rcoptary g INdNgMARGUISRAUENARERL . Asn,
adhesion prot%ms or lettins, label-sequences comprising nucleic acids
and/or amiAeRcid3@ re§idies which can be detected by use of binding
agenys, etc,Diagnastic,subsianees capasedn amnanlimiigg masner,
barium sulfate, iocetamic acid, iopanoic acid, calcium ipodate, sodium
diatrfzoate, TAEGRinANS 2 Gate RRAZ&Mides SO tyrdpanoaieas 11e-
and radio dimgnostigsincluding positron emitters such W020
/043525PCT/EP20Q7/0 - 55 - luorige-18 caﬁq_%p-ll, gamma
emittée'rs su%ﬁ% %IO %\%rgi%zg%eg%%éﬁjﬁr%%mgﬁ%ldw?eg%él and indium-111,
nuclides for nuclear magnetic resonance, such as fluorine and gadolinium.
5 Anghedigstnay alsprbg.geupledite:spssific therapestie substasicesecture,
According to the invention, the t?{m "therapk()eutic 10 subs(Lglnce". me%\lq?é onl
any MESIERARIITRRY 2kE&rt B REPaptitiC BREES Wecording tothe Y
1invention, dutherapetitiosubstancesis prefeiciivhi selectively gulidet] to Emparts
disegsed Gell and includes,anticanaer agepis, radioaglive jadingjahglethe ry
compounds, toxins, 15 cytostatic or cytolytic drugs, etc. Anticancer a%ents
compideor 8x8/iple, afffogidetfimibBeazathtogtine, BionfyRih torm 2
sulfage,auseifan, saraystine, chlorambucil, cisplatin, cyclophosphamide,
cyclosporine, cytarabidine, dacarbazine, dactinomycin, daunorubin, 20
doxorubicin, taxol, etoposide, fluorouracil, interferon-a, lomustine,
1ferdapedisuriiel methdtrexatéemi®tane Ofrocarbadihe HEY, thioggghinsably

Vi”b@a@@ﬁc%kﬁme Bodydacristine sulfate ; @ther aghicancer ageats as@quence
described, for example, in Goodman and 25 Gilman, "The

PharffRGGES) BYSS DR TREMApRIHES B Baiidn SEREMEc Sl s @
Inc., i particuiareChapter 52 (AptnedplastemAgentsoRaus &alaloresi and 1 be
Bruce A. Chabner)..TQxins may.be proteins suc ok d antiviral
prote?r‘f, cﬁoﬁgrsattox?r-ﬁ 6p’ertLFsrsfgég(g a%)%%? ri%tr?l, g%l%%ls?l:, a%%\i%qdipk%&\gﬁa mere
28xotmair b FeelidornbnakedditoxhP Tosh rédtes S AP high 1east

energyemitiipg radippuclides suchaas,cobalt-6@e¥@e of similarity or

2008/043525PCTIEP2007/008777 - 56 - .
identity is given preferably for a region of at least
about 10, at least about 20, at least about 40, at
leagt about 60, at least about 80, at least about 100,

25 at least about 150, at least about 200, at least about
300, at least about 400 or 500 amino acids. In
preferred embodiments, the degree of similarity or
identity is given for the entire length of the
reference amino acid seqgquence.

30
The amino acid variants described above may be readily
prepared with the aid of known peptide synthesis
techniques such as, for example, by solid phase
synthesis (Merrifield, 1964) and similar methods or by

35 recombinant DNA manipulation. The manipulation of DNA



relates to a complex of genes present in all vertebrates. MHC proteins or
molecules are involved in signaling between lymphocytes and antigen
presenting cells in normal immune reactions by binding peptides 5 and
proseatingitsiem for recognition by T cell receptors (TCR). MIACIRBICES777
bind peptides within an intracellular processing compartment and present
these peptides on the surface of antigen pr, ing.cells jti .
oy T ST S Rkl VP et dioB 0 rmed FUA (6 Fhctod an Paving
chromieBsiec & BherAcludesene s [Ahd@ass iFegioni  8gecribed in
prefesiachembodimami-efalkaspeds of the Fwentiesan-Miip naolecule is
an HLA molecule. 15 The term "patient” or "subject” means according to
the invention a human being, a nonhuman primate or another animal, in
partiedapadammabsucheasiancewt horse, Pide sheep igeat; dogf catrtaeins
rodent sich as g meuse and [al. In aaioulary RIgferied enfiodingile 1) o
the 20 patient IS a human being. "Abnormal expression” means according
to theRehtib thanexpressdr sl aéred el Ebly adéader Lomparedany
to theystate in ahealibydndividualy 28nAcaasdipgde dhe inventiiphedelMsuch
"increased" or "increased amqunt" referagsl)/ refers to an increase b %t. 4
leastDIE I PRACHIAF e ast Fobs Sat IS BooPEPAFIAS: 1V0ud Thetdes -
lamounteof asubstadee isralsbv3l inerbaseceinta tedt sample Buchfasiat ional
biological- sample cgmpared fo 2 reé%engsisc@m@%faé1%@6@&}&?'3%%3@8

test sample but absent or not detectable in the reference sample.
43528PEHI TR0 AINDS PPAY 5EORS Ak patholSyic Stats Anefudifiiehys but
particulac canser.amherein dhe dermoaancari@ccerdingdd thanventigsr and
compr Sgg lgglé%m%%rsuecm:@g maS,al'HglanerrggS, g ra:[a?%%%s’ |¥glp_h Otggas%ances
neurcblastomas, gliomas, rectal 5 cancer, endometria cancer, klc‘?ney
léancermvrénansantendsyraidchncestisivod cariceatskin canser, daagaif ide
of the,pfaia, cervical cancer, intestinal cancer, liver cancer, colon cancer,
stomach cancer, intestine cancer, head and neck cancer, 10
gastrointestinal cancer, lymph node cancer, esophagus cancer, colorectal
cancex@antieas cancerhearinosaahdrihroat (E&Y carcerhugasnt of a
cancer, prostate cancer, cancer of the uter varia ncer and lun
cancBrShS e Bh R ot B horbor e Ty  Boperty
28arcirémashenahnt €aftinOmasPpristaR careatbmeBicdionidarcimdmadeen

renalgelliGarginomag ceervieakcarcinemas, ghpisiastasas ofdbgsanser the
types. or tumors described above, Th§ term canger ccordintg to the

invertfohHIgs Chfbritds Barfter TREALBRes 296 By AMEimoP g RSk Ah ¥1th
abnotmakgrovp pt téks ordissyerthat grews By peaapidcudeontrplfegherty is

cellulay, prolifaration apd centigues to graw after, the,stmyli that initiated  2ng,
the new growth cease. Tumors show 25 partial or complete lack of
2§tructitFergartPRIIPEAG Fnctio edbidifatiofTith 1ERBFmMal HESREnSe

and ysaiy faEn @ distingt Massaf tisgueywbich:may be eitheeherign 6611s .
ma“%agtért or fragment of a protein or peptide preferably
comprises a sequence of at least 6, in particular at
least 8, at least 10, at least 12, at least 15, at
30 least 20, at 1least 30 and preferably up to 8, in
particular up to 10, up to 12, up to 15, up to 20, up
to 30 or up to 50, consecutive amino acids of the

protein or peptide.

35 A part or a fragment of a nucleic acid coding for a



30 By "metastasis" is meant the spread of cancer cells from its original

site to another part of the body. The formation of metastasis is a very
complex process and depends on detachment of malignant cells from the
pyionang/tusazy, invasion of the extracellular matrix, 35 penetratamEsdbmeos777
endothelial basement membranes to W&} -

2008/043525PCTIEC200TIO08T17, £ 8 -anter tho boty couitiald o o
vessglrs, anfirfhen, aftef eing tl%nspoﬁea the blood, in ftration o1ptarget
organdeFinahl ahe gaowth ofwiheW tapdeait dte tegetsitodepdrmispirptein

angiegenggis. Tumok metastasis,p offenyaceurs,even afferthedemoyal ofaiq
the primary tumor because tumor cells or components may remain and
deveRSiPhfetastafi€ potsitat AR -onePEmbBamhERE thé BT 'mefast®dTt ©F
gccordiagrestiie i¥endionredates ¢o "skstant saetastasisowhieh relatesima ox
metastasis 10 which is remote from the primary_tumeor and the regional .
Iympﬁer%dle seysflesm. %%%Frﬁ%g&apgéﬁ?elﬁaeg%o tlo"lg rit?ﬁ?n or%%lcgqr?slgnda cid
symptonEesbeuitueg ctaftdriepatent wesdajpeyged zars remission, e.g.

after therapy such as tumor resection, chemotherapy and/or radiation
therapy. In particular, the term "relapse” relates to the reappearance of

cancBPAfEP B idBHSE EQPEALE. EBFE APl Aty WehfifieiPE patishit L 1Y
1with sameEmgentinto témissterr g8 withprotsigm or sgmptom ofthegamsat, by

remajagd in lemisgion for sgme %@chgtstegg? S“ﬁ%%_‘? arejapse and 0as, o,
to be treated once again ror cancer. Accor Ing to the invention, a
biologitarssapie ndyisd 28cH fssudhsAhpR: Haddgsaglidy, Philip
and/@ma spieiar sample-and Graeke obigéned in themenvergional owmes -9 ;
oron ol SESTAE S HE GRS JEbEs SPOTRL body e, Kikhiing 15+

130 theaneentiohS Ede terM8BRAGGitaRsanwple” als¥iniclgdesArdactiopdigfs: A
bio'°ﬂ%§§%' Manual: Portable Protocol NO” by Edward

Harlow, David Lane, Ed Harlow ISBN 0879695447. Thereby
it is also possible to generate affine and specific
antibodies which recognize complex membrane proteins in

20 their native form (Azorsa et al., J. Immunol. Methods

229: 35-48, 1999; Anderson et al., J. Immunol. 143:
1899-1904, 1989; Gardsvoll, J. Immuncocl. Methods 234:
107-116, 2000). This is in particular relevant for the
preparation of antibodies which are to be wused

25 therapeutically, but also for many diagnostic

applications. In this respect, it is possible to
immunize with the whole protein, with extracellular
partial sequences as well as with cells which express
the target molecule in physiologically folded form.

30

Monoclonal antibodies are traditionally prepared using
the hybridoma technology. (for technical details see:
“Monoclonal Antibodies: A Practical Approach” by Philip
Shepherd, Christopher Dean ISBN 0-19-963722-9;

35 “Antibodies: A Laboratory Manual” by Ed Harlow, David



The terms "T cell" and "T lymphocyte" are used interchangeably herein

and include T helper cells and 35 cytolytic T cells which comprise

cytotoxic T cells. WO 2008/043525PCT/EP2007/008777 - 59 - The
phanvraasiisal compositions and methods of treatment descrilse@P2007/008777
according to the invention may also be yged-for immunization or

vaccipation ve e dgscribed herein. I the prese
methlic?)?ig,enu{ %g%eac%sac%ng Eef %%’ming%é red tg?ﬁel %S%E%t%éit%r ggsbn%?%%ory
nucléieauvits; infsorjaldtonRuiet axzlively reyentdwadasia igrlow, David

recompinant plasaich QkVirad Mectay sykiebInay express the nucleic acid.
The invention also provides for administering nucleic acids in vivo by

using target-controlled liposomes. 15 For example vectors derived from
adenpvirus{ A¥n@adena-associatad virus hAY); retrovtruses (eamy, lent ibody
iviruses,(LV), Rha jixoviruses, murine leukem‘j%i/j\; a); Q%rp8§1¥g angk g
the like %:%ﬁ 1eeﬂsé% ﬁ'hgattr%%tfgrﬁedf the vira vectogrs can be mo$§gd %y ©

20 psiididepeivig thie vEeforsRithaRtvelopt-préaidor othéty-sufaéée) . The

antigens Fpmethel VirHsasrtysubssitutingditigrenhmitialoansid wiley &
proteins, as appropriate. 25 Li%osomes can aid in_the delivery of the

nuclefOREid tor& partic IS tisstE SiichRe fifimor flssue! And 'dan ak§sertial
lincreasentie btang, half-life of the Bdicteiomcid. Lipbsaiesslitabl€ddreudei fic

g‘etrt‘:%%f’i‘gggf‘é?é?m&%g%} stapgarg ¥esiclg torming Inids,whiche | £or
example, effectors of the complement cascade but are
not involved in antigen binding. An antibody from which
the pFc¢’ region has been enzymatically removed or which
15 has been produced without the pFc’ region, referred to
as F(ab’), fragment, carries both antigen binding sites
of a complete antibody. Similarly, an antibody from
~which the Fc¢ region has been enzymatically removed or
which has been produced without said Fc region,
20 referred to as Fab fragment, carries one antigen
binding site of an intact antibody molecule.
Furthermore, Fab fragments consist of a covalently
bound light chain of an antibody and part of the heavy
chain of said antibody, referred to as Fd. The Fd
25 fragments are the main determinants of antibody
specificity (a single Fd fragment can be associated
with up to ten different light chains, without altering
the specificity of the antibody) and Fd fragments, when
isolated, retain the ability to bind to an epitope.
30
Located within the antigen-binding part of an antibody
are complementary-determining regions (CDRg) which
interact directly with the antigen epitope and
framework regions (FRs) which maintain the tertiary

35 structure of the paratope. Both the Fd fragment of the



30 include neutral or negatively charged phospholipids and a sterol, such

as cholesterol. The selection of lipids is generally guided by consideration

of factors such as the desired liposome size and half-life of the liposomes

MQAREBIESERStream. A variety of methods are 35 known for pPeg&inigp7/008777

liposomes, for example as described -W3 -

2008043529 CTUER2Q0TIB 7Y 1oy 0 i 40K8: Al 10A R AV B i e

Biophys. Bioeng. 9 : 467; and U.S.gPat. Nos. 4,235,871, 4,501,728,

4,837 078 Hid SO0, $6% A SHfire BRBERIEIre SFGTWHiCh &RAHerfyich are

incorpepateskysreferanceeadn pardighlar empodimgntss prefergprensntary -

given, to directing nucleic acids tg particular cells, In su¢ch embodiments, a

carrSrugET o A miARE Y a g&pa%%c actd t5 4 calr (e(.;gg}.l% r§§g§iru%nodr'a th
Bpospane)imay 4.0, have-hdoundbRiget cargichmsolecaled For examiple, amore
molegymmg@fpﬂ,an@ﬁgdyc%%c'f&cefg&&?ugecetwsmiq@a%preﬁwn are
the target cell or a ligand for a receptor on the target cell may be =
iNCOFRPREASHRLEr &Rachd P iFheSiqRle G canrterPpdtefRerid icity -
antibodies comprise antibodies which bind selectively an antigen

" associated with tumor cells. If administration of a nuclejc acid vi '
Iiposgﬁﬂneé%%Rdexé?r%ﬁ?rﬁrsotginsabirr?&rﬁréqglaagur?aﬁ:tel%%%braﬁg ph?gt%‘?’r? to be

1@ssozizted with brdocytobisatiy e irdorpdeatedriess 208heclfpospinibodies

formylation inQrdet fomake taggetganizaland/osgptekeipassiple. UER  che

proteins comprise capsid proteins or fragments thereof which are specific

for aFREFAHAFLEN typ& TantiBEdiES it BR5teiRS witiRR afFihtdmafizednt 1Pody
protasas agdressingran 25 Thiacehdaesiie; aatidhe likhRNkivebdiatedt of
degradation of the,target, mRNA can be detected by ng le f

the tar%%??nnﬁﬁ%\%r p%rt]ézlﬁ,gﬁsﬁasstar}éjard%g%f?rkﬁqug? ﬁﬁgggatin\g%% are
15 covalently linked to human FR and/or Fc¢/pFc’ regions to

produce a functional antibody.

As another example, WO 92/04381 describes the

production and use of humanized murine RSV antibodies

20

25

30

35

in which at least part of the murine FR regions have
been replaced with FR regions of a human origin.
Antibodies of this kind, including fragments of intact
antibodies with antigen-binding capability, are often

referred to as “chimeric” antibodies.

According to the invention, the term “antibody” also
includes F(ab’),, Fab, Fv, and Fd fragments of
antibodies, chimeric antibodies, in which the Fc and/or
FR and/or CDR1 and/or CDR2 and/or light chain-CDR3
regions have been replaced with homologous human or
nonhuman sequences, chimeric F(ab’);-fragment
antibodies in which the FR and/or CDR1 and/or CDR2
and/or light chain-CDR3 regions have been replaced with
homologous human or nonhuman sequences, chimeric Fab-

fragment antibodies in which the FR and/or CDR1 and/or



30 quantifying mRNA such as Northern blot or dot blotting techniques, or
guantitative RT-PCR or protein such as ELISA or Western blot.
W02008/043525PCT/EP2007/008777 - 61 - preparations. Such
prepafgtier’zsmay usually contain pharmaceutically compatibRET/EP2007/008777
concentrations of salts, buffer substances; preservatives, carriers,

supp nting, immunity;enhanci Elbq(lséta - aqj 1S 8.
CpG%%nﬁé%é%gegké%i%%&%%emo in%%%?&%iﬁagﬁﬂ%%\élﬂgg orEaced
RNAvd? wHepeabpaspfate Mo thePdpe utRBINERive E6HPBURES. Thetnd

therapeitisally- activercagRednds at hedayeatioml Ganbe: admimstared)/ or
via an conventicgwal route includin% by injection or.infusion. T

adminiiratioAHAT be CAtfEd ot FoPERan ?é’,eoraffﬁ"?ﬁ)’tra\}’fgﬁr:)%sﬁd with
intraperitoheghy. intramusoularlyy subcuthneeusly ertransdesmallyThs term

Suitable, teshoigues for deliyering nugleig ﬁﬁyfég&%ﬂm'gﬂ% ibodies.

administration of the nucleic acid to a subject by gene gun,

electroporation, nanoparticles, micro-encapsulation, and the like, or by

parenteralanh 20 epteyal adpainisikatibukoLies. Sitaplesinterl diagnostic

administration routes include O{al, rectal, 05' tranagalgféi\s/egs. ng ressin

Suitabte 55%nn(fgfqal administrBdH foties Trclidentravascular P d
ladmipsstriation(er gpinttasensushahepinjaston, intravenous infusion,

intra-arterial bolus injection, intra-arterial infusion and catheter instillation

into the vasculature); pen- and intra- 30 tissue administration (e. g

peri-fhfGaPahd ntBHERRRSRR cHEM LB ciBRedi MfectiBAor functions
deposiion (a¢lugingviudhe usanealscinfiisien §ddeheas by DSMatictpuraps); with
direct (e.q., topjcal) application at.qr near the site of the dise ar
e By e P ol N GS(E 6. Vigs . BeolPlaea
120081043528 P E F1ER2007/GE8 7T 62bsdppasitery, BRER inpliiprescence

compyising, arRALOkS,IRAPOFRUS,Hgalatinaus atarialh @nddphaladion. e . g.
electrophoretic mobility, by charge, hydrophobicity,
shape, or other physical parameters, or (iv) provide a
capture moiety, e.g., affinity, antibody/antigen, ox

20 ionic complexation. Suitable as label are structures,
such as fluorescent labels, luminescent labels,
chromophore labels, radioisotopic labels, igotopic
labels, preferably stable isotopic labels, isobaric
labels, enzyme labels, particle labels, in particular

25 metal particle 1labels, magnetic particle labels,
polymer particle labels, small organic molecules such
as biotin, ligands of receptors or binding molecules
such as cell adhesion proteins or lectins, label-
sequences comprising nucleic acids and/or amino acid

30 residues which can be detected by wuse of binding
agents, etc. Diagnostic substances comprise, in a
nonlimiting manner, barium sulfate, iocetamic acid,
iopanoic acid, calcium ipodate, sodium diatrizoate,
meglumine diatrizoate, metrizamide, sodium tyropancate

35 and radio diagnostic, including positron emitters such



The compositions of the invention are administered in 5 effective amounts.

An "effective amount” refers to the amount which achieves a desired

reaction or a desired effect alone or together with further doses. In the
seseoodtsatment of a particular disease or of a particular comditi®®r26h®008777
desired reaction preferably 10 relates-tosshibition of the course of the
disease. This comuuises slowing.dogp ihe progienn,of MR ASEAE apdell as
partlcu‘?ar, m‘f‘erruptlng or reversing the progress of the disease. The
desiréddenetid? iy a reahnestiomn: 8RRasd ot bng chhtitisAtaiwldsBelll,

15 delay- pf Hag onseor apreveation phthe-enset of sgishdisease orsaidl  as
condition. As used herein, an "effective amount” of the siRNA is preferably

an arhOHAF SGfficRNt 1§ 28888 RNAi:mediated degradation of the target

MRNA in a subject. 20 An effective amount of a composition of the
inveniiop il denend.on feeleys such aa e goaditigplo.be fealtt fipeue ic
severeness of the disease, the individual parameters of the patient,
inclugiigsiger gy siological 25 condition, size and weight, the duration of
treatment, the type of an accompanying therapy (if present), the specific
route of administration and similar factors. The c%mpo%itions of the oy
invertioRéatBE adhfinistéted 30164 El’jﬁfétt in-¢Ombinafion with SHctRer-+<
ltherapebtic ancthtd desigred terteat tel pathotogywkorkexample, thessert  a
can he,admyigtered in gembinatiogith fefgrevtic meiaods; grrenthor,, &
employed for treating cancer or preventing tumor metastasis (e. g. _
radiafibf SEPRIRFASy, EHBRIHRSADY SRS BBRD Eorfd&tiiig Yedy guided
20084 843525RGHER2D0 HO0B7 74nd6 3 +riuMais she souipesians obijent s,
invention are preferably administered,to £ ubject i combination with, o, ;
radiation therapy, or in combifation With ¢ emotherap%utlc agénts suchas '
1&splatirt; @absplatipr cytolytic drugs, etc. Anticancer agents

comprise, for example, aminoglutethimide, azathioprine,

bleomycin sulfate, busulfan, carmustine, chlorambucil,

cisplatin, cyclophosphamide, cyclosporine,
cytarabidine, dacarbazine, dactinomycin, daunorubin,
20 doxorubicin, taxol, etoposide, fluorouracil,

interferon-o, lomustine, mercaptopurine, methotrexate,
mitotane, procarbazine HCl, thioguanine, wvinblastine
sulfate and wvincristine sulfate. Other anticancer
agents are described, for example, in Goodman and
25 Gilman, “The Pharmacological Basigs of Therapeutics”,
8th Edition, 19%0, McGraw-Hill, 1Inc., in particular
Chapter 52 (Antineoplastic Agents (Paul Calabresi and
Bruce A. Chabner). Toxinsg may be proteins such as
pokeweed antiviral protein, cholera toxin, pertussis
30 toxin, ricin, gelonin, abrin, diphtheria exotoxin or
Pseudomonas exotoxin. Toxin residues may also be high

energy-emitting radionuclides such as cobalt-60.

The term “major histocompatibility complex” or “MHC”



5 cyclophosphamide,5-fluorouracil,adriamycin, daunorubicin ortamoxifen.
The pharmaceutical compositions of the invention are preferably sterile

and contain an effective amount of 10 the therapeutically active substance
w@ensratsihe desired reaction or the desired effect. The doBEEEP2007/008777
administered of the compositions of the ggvention may depend on various

parameters suchtas thea 15 t%%a fadminilgtrati%n ethe corllfcglaitsiorrl1 of thgn all
patie’ﬁ?, AeFesirsd period O admiristrafion, e?c.rinsthe Easé ﬁ1att a
reactier treapatient isMHSUfficienewith aprinitial dove, gsglearalotaygdved in

effectiyely Nighsr dosesachievsshbyadifferent morelocalized rawehiad ng

administration) may be used. The pharmaceutical compositions of the
inverftion-&re tRnSMFRmifisiersd ikgHriRR_ButalPSIipaFoIPePt ides
amoumisapdinpharmaseuticallycompadibles23 €061pasitionscEhe teeptors

“phar utical mpatihle” refers to a nontoxic material which, does not
intera{clzﬂt%v%“ﬁh the lg%?{%n of kiee 53??\?5 com%lcfrl}cgnt of ﬁ?e% 6 grsmacewujt(lgc?é nooen
compasitiareRlaphatiaprecsfahisikiad aragpasiialisrdontaid saivs ¢riffer these

subsfancess 30 Rigsenatives cardersand, e apigrriatengthal11s for

therapeutically active compounds.When used in medicine,the saltsshould

be pF&ETREE RNy P¥ompatbfe HoweiSalftiidthaldhor region also

1pharmecesaticatlyacarepatibie teay useddor preparnieg 85 pharniaceutidally the

compatible salts and are included i 10 .

2008075505 T/Eﬁgoo%ﬁﬁ?nw region. In  one preferred
embodiment of all aspects of the invention an MHC

molecule is an HLA molecule.

15 The term “patient” or “subject” means according to the
invention a human being, a nonhuman primate or another
animal, in particular a mammal such as a cow, horse,
pig, sheep, goat, dog, cat or a rodent such as a mouse
and rat. In a particularly preferred embodiment, the

20 patient is a human being.

“Abnormal expression” means according to the invention
that expression i1s altered, preferably increased,
compared to the gtate in a healthy individual.
25
According to the invention the term *“increased” or
“increased amount” preferably refers to an increase by
at least 10%, in particular at least 20%, at least 50%
or at least 100%. The amount of a substance is also
30 increased in a test sample such as a biological sample
compared to a reference sample if it is detectable in
the test sample but absent or not detectable in the

reference sample.

35 According to the invention, the term “disease” refers



- 64 - the invention. Pharmacologically and pharmaceutically compatible

salts of this kind comprise in a nonlimiting way those prepared from the
following acids: hydrochloric, hydrobromic, sulfuric, nitric, 5 phosphoric,
wialeies/asstic, salicylic, citric, formic, malonic, succinic acidspandarpe Tikes777
Pharmaceutically compatible salts may gtso-be prepared as alkali metal
salts.or alkaline ear, etal salts, such as sodiym salts, poiassi I

or calclum S&lts ?L%ﬁ% g%é?r%%%eu%%gﬁtgdmp%sﬁ o%c%?kt%é in%/%ent%%}%%é%l A
comSigEapharisdetiticallF eempaiile cirABERccordingasdneg to the

inventign. the derm cBh@smacauticadyicompalible sarielorefers teng¥nas,
more compatible 15 _solid or liquid fillers, diluents or encapsulatin

SubSEFTARCTfich A RNBBR or RFHF A ARP R Rumafs: Thetemfectal
tarrshrefers tccadorganic @ inarganExcompakenty of @ matgal or adrenal

Syr‘,t,*?:eél%c%@‘%retﬁl}ﬁ)’%% the A6tive CO'?BP%%%“ i3, cambined in epder 1,20, -
facilitate application. The compo_nenfs of the pharmaceutical composition
of thEMR&Hione ushally fickithat n6FEE&GbN GERBASWhichintestinal

substantisdly impaikssthe desited-phaspasauticakrffieacy.2then cancer,
pharmaceutical compositions of the invergion ma%lé‘r(])ntain suigable buffer
: :

subsf’e{htcee%tslﬁ% as aCétiadid in a s%ﬁ? itric a& a saff,egorlc acid hast”
18alt arekphogplieritacidlin azalte30 Thgpharmackuticatomposkionphagus

may, JWhers apRigprale. alsp coniain sUitahlg preservatiyesssuch @gr, nose

benzalkonium chloride, chlorobutanol, paraben and thimerosal. W

200830435 25 PE 1 2087 H08 797165 « ThEAFmac&afy prostate
coMpReSiieRs arcausiady provided iawewndQrnogdasagmioramnsikmayide Lung
prepared inam r know r se. Pharmaceptical_.compasitions of th
v e (O Ape o ot £ A sShaRet. =
1suspéns@nsas@imanakixirst@ninahe 3aed ofaasompswt fdreexgmypienomas,

Compgsiigns sifallgdanBarenteiabadmipustiatiop Lstal GeEIPNISEdrvical
sterile aqueous or nonaqueous 10 preparation of the active compound,

whicf 3 Breterasly isttoriE 18 #1é Btb Pt thiSeCiGft T EXARpRaCsr tumors
compatiale Chsdersaang ealveiscarecR g ercsnhdteon and tsatdiiogodium the

chiorde, saluian I addiian, ysually sterlle, fixgd olls Afg ised as solution
or 15 suspension medium. The present invention Is described in detail by
2the

By "tumor" is meant an abnormal group of cells or
tissue that grows by a rapid, uncontrolled cellular
proliferation and continues to grow after the stimuli
that initiated the new growth cease. Tumors show
25 partial or complete lack of structural organization and
functional coordination with the normal tissue, and
usually form a distinct mass of tissue, which may be

either benign or malignant.

30 By "metastasis" is meant the spread of cancer cells
from its original site to another part of the body. The
formation of metastasis is a very complex process and
depends on detachment of malignant cells from the
primary tumor, invasion of the extracellular matrix,

35 penetration of the endothelial basement wmembranes to



figures and examples below, which are used only for illustration purposes
and are not meant to be limiting. 20 Owing to the description and the
examples, further embodiments which are likewise included in the

eI N3¥E accessible to the skilled worker. 25 Figures: Figt{¢&HE2007/008777
Selective transcription of TPTE in maligsant-tissues and cancer cell lines.

a, b, Analysis, of TPTE RNA.expression by (2).3q gonventional RT-PCR ¢ . .

and guantitative Real-Time RT\IAJCR in normal human tissues, TPTE

positheif@ndrapeeRnEssAnd rakder deliares. dnikiterapierariysisspet
protein-dysates fiorpaormpal tissees aneheanceycelblingswith gagstitulive the
TPTE expression. 35 Controls were NIH3T3 cells transfelgted with TPTI% ,
cDNARAS 2068/62 355515C Kb 2807/6887 P78+ ) oA bndisiastasis
plasrmaitten dokmmuaohistechemficalstatrheg of¢estissdndafialighant primary
F'SSU%%$%&T%}§a§@§kM@ the  recogibinant pratein fragment used frang
immunization (+) as compared to the buffer control (-) 5 confirmed

speciy B Rheipabasishtissremn pARROo LT, @8 IR P TEE R

MRNA:expressiondpakR B nggativa Bi;549 brerst Caneat eelis reatetles to

with the, methylation inhibitor, dAC a%sh%wn b%/lre | ime RTPCR analysis, .
(right) RESAVE aniSiiits of TETE 16141

1 rela Sﬁ to ﬁ meF
ranscripts in DNA methyltransferase
Lknockbutcvariants ehetCT 1ftogellshas pariparad towild tygelcals Figgéeonal

2. TRIE is 2 phesphoinogitol 3'-phosphatase localized at the
plasmamembrane. 15 a, In vitro phosphatase assay with recombinant

proteins using PI1(3,4,5)P2 and PI(4,5)P2 as substrates. b, Colocalization

of TPie-eGEnfluaresegnce ancepAK289t staitieg foserificatfonsdfdhe and
specificity of the palyclonal.rabbit antiserum. ¢, Im u.nortlgor sgence 20 g
analyss%né*; ggﬁce?éellalingsl a%%fgyina{:] a constitu |\% leipresgon of ’?hgée °
18, Localidatiorrof, erelagensds TP TERIRBY afd f5e RfopbUiecsf pesection,

prostaif fARER:GRIS: alfRiySAceuulation.of TRd R gl the taferghmargingar,
of cell protrusions; asterisks, tips of protrusions are 25 free of TPTE. e,

ColotAfzatibftdt endoyetRESly e4Sea588 TRTE i BE-3 RfiBRaafpir  ©f
visuatizaddy sidingg of RLG:64 deHfe@EPransfetied oellsewihple, after

antiTETE.f Transfectign,of TIETEwl?H:tkPOt tntgg]gat@g(ltligallxl'{@%cti\é% N
T nte mission
mutantr?%tljﬁerﬁ%%gmt(g aI\IIIEI T%-herz 30 gells reduces constitutive PIP2
2dignafihgtan@¢husign or symptom of the tumor, remained in
remission for some time, but then suffered a relapse

and has to be treated once again for cancer.

According to the invention, a biological sample may be
25 a tissue sample, including bodily fluids, and/or a
cellular sample and may be obtained in the conventional
manner such as by tissue biopsy, including punch
biopsy, and by taking blood, bronchial aspirate,
sputum, urine, feces or other body fluids. According to
30 the invention, the term ‘“biological sample” also

includes fractions of biological samples.

The terms “T cell” and “T lymphocyte” are used
interchangeably herein and include T helper cells and

35 cytolytic T cells which comprise cytotoxic T cells.



leads to cytoplasmic redistribution of AKT-PH-eGFP.
W02008/043525PCTIE20071008777 - 67 - Figure 3. TPTE establishes a
growth-factor dependent phenotype in cancer cells. The influence of TPTE
OYOARS/plaszsphorylation, cell proliferation and resistance to aEEP3I®7/008777
induced by 5 growth factor deprivation was analyzed in SiRNA transfected
TPTE positive tumor cell lines (a-d) as well as in transformed cells

ectopically expressing TPTE or the catalytically inactive mutant

TPTEES38s Rha BGRR ¢EI@mtrols (eNpes Wastem bicthalysisbheds  of

siRNAansfestedeallsy TRIE siBNA spegificallysupprasses théh may also
respective phosphatase. Note that PTEN protein levels are not affected b

TPTESIRNAD, S85prol8ioR P PE b TP TESRRA Sbut forP eV et 2
scrambleshiRN¥: dapldxed (Heleadls to an increase of cellular 15
phospho-ART levels. c, d, As documented by proliferation rates (c) and
apoptotic fraction (d) of MDA-MB-435 breast cancer and MelJuso

melafBma Eefis CUREIREETT 48Rt Avstium stisibfichtedAfitii Fariotd?  Pe

concgntratiaRs et-serumo TR He dawnrpguiatien yneeuplas 200e8d nucleic
proliferation and survival from, dependeém on elxternal growth factors

SimilaF daty wake SRS for RID XM 1°§nd BT-8 cEfi§SREU stahds &
1for retatpatiiorestenceasmt, @, Westemadiloteratysis offHER2M@Yl express

expregRlon ANdARTL phosphorylatian in wildlype 25 aNdHERZIBGYdes  for
transformed NIH3T3 fibroblasts (NIH3T3- her2). f, 'ME but not a

catalpACHIR iR A6RA GarBRE st e & Cffar P PY R IsHY HePYREy target-
transégaasfineblastpssethdar. PIP3 levels were quantified from lysates

of serum deprived cells as described in example 30 1 using a PIP3

specific ELISA. g, AKT phosphorylation in NIH3T3-her2 cells transfected
1with FPTE-eBERmER comesiorls, Stbid urpressiorrof clanavalktgctiverV) ;

TPTEEGRR abreqates aatonpmeus gronly of NIH3E3her2eglisas (e. g,

determined by flow cytometric cell cycle 35 analysis.i,tumor growth ,
kinetitS it S8 9F02008104 3528PCPAP 2007668777 88 M hoc &t ™2
of stahly transfeatedddl3¥F3her? caliglin themuddéempramised mieed. The

ng%?%é@%ﬁ?F%%mogﬁ%CdLgygyouyg%tors can be modified by
20 pseudotyping the vectors with envelope proteins or
other surface antigens from other viruses, or by
substituting different viral capsid proteins, as

appropriate.

25 Liposomes can aid in the delivery of the nucleic acid
to a particular tissue, such as tumor tissue, and can
also increase the blood half-life of the nucleic acid.
Liposomes suitable for use in the invention are formed
from standard vesicle-forming 1lipids, which generally

30 include neutral or negatively charged phospholipids and
a sterocl, such as cholesterol. The selection of lipids
is generally guided by consideration of factors such as
the desired 1liposome size and half-life of the
liposomes in the blocod stream. A variety of methods are

35 known for preparing liposomes, for example as described



5 a, Transwell migration assay using PDGF-BB (200ng/m1) and
SDF-1g/CXCL12* (200ng/m1) as chemoattractants 48h after transfection

of cells with siRNA oligos; (*MDAMB-435 cells do not express CXCR4, the
recepisrfiss BXCL12). b, c Chemotaxis of NIH-3T3-her2 tranSfetmrey 18777
analyzed in transwell migration assay-ussing FCS or various
concentrations.of PDGF-B emaqatirac . rphglogi
chare%c?e%tsztﬁaof%%rggifrjefggmréd%%BT%%r;%e %@gﬁlygltgr:%g%%fedg

with &ifter TPFERGFP of contfsttvecto®o@. f, g fmpaét &'single &nd 85/ 728,
comhined siRMNA Mmegiatedknock daysn of IEENad FE TR OBIUBOLEEE of
chemataxis, cellular PIP3 levels and pAKT levels (** note that PC-3 cells

do nOFEPPe ST BTRRS IR HYRERSTH L if¥s &S T hetastatic

gpread of 20 tumor cells. a, In vivo tumor cell extravasation assay using

oreast eanggteqln,vansiegla WIRGIRYA andaheled it a luorgpire. o

Cells extravasated into the lungs were documented by fluorescence

microitBp§ aHiPcobHEkESK 25 a#EF infeRtidiP B: ExXpefifeftal hfetastasissuch
assayhpsed feniniection &f LRz siRNA of ondehsiRiVA dreated Breastleic
cancer and melanomaﬁell into the tail vein of NOD/SCI (M A-MB-231))

or nu%Cé]( th—g-7,al\/lecﬁuso) Ricd MBtabfatic Wimor load was detBrmmed ™Y
Ifive weeks aftei8@inbctlation thy cpantitative PR wsing ofigonueteotioks, a
specifis far.hyman migrosarellils DNA G, REpreseniatielungsand surface

HE-stained lung tissue sections obtained by an independent experiment

from REURFARE fEWEERs SfteriRGcUIRISIRWItR SIRNAB5rahsffcy for a
MDAMBetbeecks Note thatrexperiaentsmy¥yy’®e incorporated into or
2008/043%%:’§T/%820%7}4008777 - 69 - witggiT N ?;iﬁr'\,'_ﬁl érxansfegteg

1 er. erred
MDA%B cells resultede’ln s%?arer:é%uctlon of metastatic tumor [oad.

1¢, Veantdilgrdine for dimmration opricisdiratesiglyrobpadf satearsively
Patiegfs wergrgromped acgerding de dhe S siatus of TRIkoand CXCR4 . If

expression in the primary tumor samples. The statistics illustrate the

numBSS bR tE588 Wit metdstalis VSIS e tGEFAumbE? of paRSRRTRS
the rekpetive greuecHl Examphel indylaterials sundfeéhotksmbssues ancbtein
cell lines This study was,appro y,the Jo thical reyi 1
("Ethi %%%%i%éi%?l der ?zt&%arﬁr%%%%%siaﬁgs %th%}?r%ﬁ%%?%{ngﬁf nto
2RecobiinaftiPREONErk WastiokebkR the BfficRIGR¥misston Bide target
accorging i thedHles-ef the state geysuIpeat ofdrkeiniandfalzs TissMpgise
were obtained as human Su%\)/l S materials %%{éré%gytin}?,di%gnostic ore fic
theraﬁ%ﬁﬁ&%r@c@%ﬁ?&?%na EBR S 20 urftittse. f oy SPeC++
otherfiise statedaceli imdés wereedbtainegofom eomibrerdicd providernicgreins

demethylation stydies Cells WeigSPULID 20?%%@@%@9&% an
with 2pM or IOfM 5-Aza-2'- deoxycytidine (5-Aza-dC) (Sigma-Aldrich) for
2ph. eplgrpcellular site, and the like.

RNAi-mediated degradation of the target wmRNA can be
detected by measuring levels of the target mRNA or
protein, using standard techniques for isclating and
30 quantifying mRNA such as Northern blot or dot blotting
techniques, or quantitative RT-PCR or protein -such as

ELISA or Western blot.

The therapeutic compositions of the invention may be

35 administered in pharmaceutically compatible



25 cancer cell lines HCT116wr, HCT116D"rl-/-, HCT1les-/- and

HCT116DK were kindly provided by Bert Vogelstein. RNA-Isolation,

RT-PCR and real-Time RT-PCR RNA extraction, first-strand cDNA
syatheesis4BF-PCR and 30 real-time RT-PCR were performedG8EP2007/008777
previously described (Koslowski,M. et.alg,;Cancer Res. 62, 6750-6755

(2009), KoslowsiiM. et al, Ganger Res. 64, 59885993 (004D Al <o i
hom oggus mem%ers and pseu%lo nes hiave been gllgneél, to c?eagn
spechiegrraeepaiks 43l TP TEOMRAT 2DD9/043B XS T FARRZODY /00877 8alt s,

70 - Spegificity was sopfirmeddy, sequengingsafrandopaly selectedarriers,
amplification products. For end-point analysis TPTE-specific

oligofittORLEHER (editse STHEBLAY CCREAETRITCAREEAPFES; Such  as
antisefigebaGA TAG 1d.C CTed TC & LA EGed T Hd€gnneaiyigpkines,
were ysed in.a 35 cycle. RTPCR. Real-time quantjtative ess'% n
analfsse W%glﬁe%%drme%%%ﬁﬁ |c':ate§%stlan§g?TP E}-is%e%ific oilgonéluc%&e'otidvésere
(sen$PBTCRG T ATAAT G TaTegert CIG 3 Yaatsdite SCORATAS-

TTC CTG TTC TAT CTG-3', 63C 10 annealing) in a 40 cycle PCR. After

normalization to 18sRNA (sense 5-CGA TGC TCT TAG CTG AGT, )
GTCHantRERERBLTAR LA GREXRA TR EFETAL 35 B8 invention
lanneading) TRTE tdnderipts erédimonsampleswerecquanatiftecbreddtive toute,

normay lisshRsusing AGGL o calculgtion, Anlsera, ir‘i’-ﬁ‘é‘”g‘&ﬁﬁrﬁi%‘cyracion

and Western blot Polyclonal antiserum pAK2091 raised against the
n-terMUP@LESI ef TPIE whsyeirdietchy 8Eastom 2bnddtborfously .

servige {2agkab) dmeaurohistogherisisewas peyformedrputimadiodixed or
and ;%araffin&embepfled tissue sections after antigen retrieval by boiling
the slid&s'for 15 Mindtes in citrate buffer (pH 6) followed by a cooling

1period of 15 minutes at room temperature. 25 For Western blot analysis

60 9g;0f talghroteinexiagied frag cellsdysed Wit TrilgRsXayas usedas  to

Extracts were diluted in reducing sample buffer (Roth), subjected to

SDS$AGE dRFdieqReRty SRk E ARtk d o PYBIE Afenfsrifle to 2

(Pallg®fect by gene gun, electroporation, nanoparticles,
micro-encapsulation, and the like, or by parenteral and

20 enteral administration routes.

Suitable enteral administration routes include oral,

rectal, or intranasal delivery.

25 Suitable parenteral administration routes include
intravascular administration (e. g. intravenous bolus
injection, intravenous infusion, intra-arterial bolus
injection, intra-arterial infusion and catheter
instillation into the wvasculature); peri- and intra-

30 tissue administration (e. g., peri-tumoral and intra-
tumoral injection); subcutaneocus injection or
deposition including subcutanecus infusion (such as by
osmotic pumps); direct (e.g., topical) application at
or near the site of the diseased area, for example by a

35 catheter or other placement device (e.g., a



30 immunostaining antibodies reactive to HER2/neu (Abcam), pAKT (Cell
Signaling), AKT (Cell Signaling) and beta-Actin (Abcam) were used

followed by horseradishperoxidase conjugated goat anti-mouse and goat
anti-raishitssecondary antibodies (Dako). Detection of the W®@CT/EP2007/008777
2008/043525PCT/E220074108777 - Z1 ganti -TPTE pAK2 0 9 1 primary

antibody was. performed using the anti-rabbit Envision+ Syste ) -
accordi 8 %65 ﬁ?g deu%f:tu%g's }ﬁngt?fcrtl%ns?.og §<§r%§§?on%f gb%ﬂgo nen
eGFR2agysd TRTE Ml eiliaystc dalisTheldperprehding A dnte 6PTPTE

was amplified (sense primer 5-GAG AGA AAG OTT CCA CCA TGA ATG
AAA GTC CTG ATC CCA CT% A%C T-3', antisense primer 5-GAG AGA, .
AAGTFT BRPRHE LFE CAG EFA CAXBATEACTBCRRETESTID *»
introciicieg twodlindithsites. The ampfifiedtflagmentovas ligatedents to the

VectOJ%g&%F%ﬁ%ﬁndﬁeﬁ%v%MBg%%@feg@n%%%é@gﬂmo?g%@ééired
carrying a mutation In the active site o

the phosphatase domain was
genefdtiBdBy PARMfedMted SEeHRe&ed Afltagbietheys doses. In the

Immunpflliorgscepee andgolocalization siddiesular disease or of a
CellsexpressingTPTEeit ere'ndogen%usly rh,eteré)logguslgiu on

transREEOh IR Ve doPSaristtitts Wofe giShhtGiT slifies For-02 o PR Sdier 201y
lwere fixbdtwrith 2% 20paidfothatdebydetié Yosaponin/RES. tidirectisease.

mmugpfiyoresgence g, for g PG A e TABIEL BN AR N1 sease
polyclonal rabbit antiserum and afluorescence-tagged secondary
anti-rabBit g&Tantibday L T8 Halyze CECAREbRD! TPTE WA  the
we stgineg-3s persrealilised dfixrcheells witterhedaminedphabeidinion in a
(MoleculartProbes).Fxgreﬁsiona@gsrgilds f%r eaGFcPc;It,la ged I?IH-domai ssgf be
PLC-BIEHd'RKT f6r visualization of membrana bound PIP2 and PIP3 y
Igrotefte peatewfintdractors derekindypproadd o Mérid-he Retsehpgo said

and Jyliag Rawnvgard, respectively Govesslips were mesated afeslidss,in an
Slow-Fade (Molecular Probes) and analysed by immunofluorescence

microsebp§ S WEP26aIBRS5 258 C Fiiep 506708 F7PE 958 rably an amount

sufficient to cause RNAi-mediated degradation of the
target mRNA in a subject.
20
An effective amount of a composition of the invention
will depend on feelers such as the condition to be
treated, the severeness of the disease, the individual
parameters of the patient, including age, physiological
25 condition, size and weight, the duration of treatment,
the type of an accompanying therapy (if present), the

specific route of administration and similar factors.

The compositions of the invention can be administered
30 to a subject in combination with another therapeutic
method designed to treat the pathology. For example,
they can be administered in combination with
therapeutic methods currently employed for treating
cancer or preventing tumor metastasis (e. g., radiation

35 therapy, chemotherapy, and surgery). For treating



Immunopurifioation of eGFP-fusion proteins Cells expressing eGFP-fusion
proteins were lysed in buffer containing 1% Triton X-100 and protease
inhibitors (8 AM Leupeptin, 3.3 AM Chymostatin, 2.9 pM 5 Pepstatin A, 1
mid AEBBSH2Hydrochloride). Lysates were spin down for 5 miPCaYERZ0076p8777
preclearing the lysates were incubated with protein A Sepharose CL-4B

(Sigma-Aldrich) for,1 h at 4 leared lysat erej t ith
anti-r(géﬁili?’rasﬁtibo%)}/1 efDeltgcl).Big-llél %)E)g?%; 10 %g/t 4C??6%owehgg$?ﬁc%%%\;ionére
with prrdiprASephadsércisasred 1 Fat 4C aFidpreeipitatéd yembination

centrifugationden 24PN AmMmynecamplexeswerg washeghwithd Pistfer witn
(50 mM HEPES (pH 7.5), 150 mM NacCl), and resuspended in rea%tionl ,
buffef E6Y MFHRERPES (prR7E)E 15 T80 mRPNECED 18 Wl DT 3T.o0P -2t 40
Broteiys Werbsapasateddly SDS-PAGE andamadyzed, by immuadblottimg:in,
In vitép BQB?%@%@?E q&;@g&'&g@%gre phosphatase activity PTEN and

TPTE tusion 20 proteins were immunoprecipitated and incubated in
reaction buffer containing 110 AM water-soluble phosphatidylinositol

phosphate fEshalopd fri9Q MindpHei Fhe@enoyt of pROSphateition are
released Igrom t?e substrate was %etermined using a malachite green £
assay SBL I SkREF 15 itk oISﬁPE%&@Ioﬁmen?ES%%%?%;&%%%%?: ©

lthe sahmlesheaspmesiced by 620-hiven ®Tessn8af ird readendZadie the

samplg was.gnalyzed asriglicats. 3 SIRNA;DUplXes SIRNA duplexes

were designed following common rules and were purchased from Ambion.
The TPTE siRNA duplex (sense 5'-r(GGU ACU UGA UAA CAU UAC
A)dTdRe3', aptisensea8m{H Gl & GBI AUeAAGOAE: CYdGHA-3DB5 the
targeted nugleotides 17 2-167}%% of the TPTE mRNA

WO02009/045538 pROE 0y, yarious parameters such as the
15

type of administration, the condition of the patient,
the desired period of administration, etc. In the case
that a reaction in a patient is insufficient with an
initial dose, higher doses (or effectively higher doses
achieved by a different, more localized route of

20 administration) may be used.

The pharmaceutical compositions of the invention are
generally administered in pharmaceutically compatible
amounts and in pharmaceutically compatible
25 compositions. The term “pharmaceutically compatible”
refers to a nontoxic material which does not interact
with the action of the active component of the
pharmaceutical composition. Preparations of this kind
may usually contain salts, buffer substances,

30 preservatives, carriers and, where appropriate, other

therapeutically active compounds . When used in
medicine, the salts should be pharmaceutically
compatible. However, salts which are not

pharmaceutically compatible may used for preparing

35 pharmaceutically compatible salts and are included in



- 73 - sequence (NM_013315). As control a scrambled siRNA duplex

(sense 5I-r(UAA CUG UAU AAU CGA CUA G)dTdT-5', antisense

5-r(CUA GUC GAU UAU ACA GUU A)dGdA-3') was used. For TPTE
sileneimgstadies cells were transfected 5 with 100nm siRNAR{UFER00EiG777
RNAIFect transfection reagent (Qiagen)according to the manufacturer's

instreions, Allilignal srssxa el pogKelpd 248 alguanTeGioRa1y

with SIRNA guplexes. All results were réproduced with a'second set of
TPTESIRNALPA eupiies (8énsdber(cind WSBREARSCER AGREYRTItINg
A)dTgdy31, antisanse PridaAe@UC tildGa GULhe CC AAU &4digG-39cids :
targetin nucjﬁtides 2487-%0%%?@%5 for PTEN_silencing (5'-r(Gg5tg:ric
GUAYRECRBE RAT AAU ARTHT3E Hiftisense 5AHURTGGU uce '

BGUhALSEGA €)d Tdill-8)averacks directed hgainst aucledtides, formic,
116 gja%%gxi'}! M_000314). Cell migration Cell migrafion asaaysWel8eically

conducted Iin transwell chambers with 8.0 pm pore membranes}k(BD _
Bios€iemBas)i2d it LRs citifed s SeRfn-REEREHEMISr P phidr fBetal

the expetiments. RanciRNA-experimeniseells wese transfeted tans  sodium
serum-free conditions 24 h aftfr transfect'Ef)c .with s‘?’j-;lFiNA duplexes as

deschiBed bR 28 TG4 Befis fit 50671 Sotiihtred dultire medium were
125 added to the upper chamber. The bottom chambers contained 800 Al

cultuge ”ﬁ%%ma%@ﬂ%@sﬁ!tedcwé&%@é%wr?&@G&%B (Sigreawvlgrchinay
or SDF-Ia/CXCL12 (R&D Systems) as chemoattractants. After 24 hours
cells SRAERAS figrafed tPIRBGESHSGE bt the mEAMRARESPwerEféd &~ -

in icexeclgraethanelb memabranesiwéken, the term “pharmaceutically
compatible carrier” refers to one or more compatible
15 solid or liquid fillers, diluents or encapsulating
substances, which are suitable for administration to
humans. The term “carrier” refers to an organic or
inorganic component, of a natural or synthetic nature,
in which the active component is combined in order to
20 facilitate application. The components of the
pharmaceutical composition of the invention are usually
such that no interaction occurs which substantially

impairs the desired pharmaceutical efficacy.

25 The pharmaceutical compositions of the invention may
contain suitable buffer substances such as acetic acid
in a salt, citric acid in a salt, boric acid in a salt

and phosphoric acid in a salt.

30 The pharmaceutical compositions may, where appropriate,
also contain suitable preservatives such as
benzalkonium chloride, chlorobutanol, paraben and

thimerosal.



excised, placed on microscope slides and mounted with Hoechst (Dako)

for fluorescence microscopy. Cells in five random visual fields (100x
magnification) were counted for each membrane. All experiments were
Hh209a/0yy2008/043525PCT/EP20071008777 - 74 - triplicabss/EXpee1408777
on chemokinesis of cells was analyzed gsing the same experimental

Set“%‘(‘é&? @#%8@8@@9&%%“@%%%9&% e %Q%eruad&%&;ggém%d in

and N chemoattractant added to both the upper 5 an J
chambencEfprolfentivn afRisisnd hader RAnSFERRGH Hth WIRRA manner

duplexgs.ix104.sglls were cultiyedda dedivnisupplenpeaied with varying the
10 concentrations of FCS for 48 h. Proliferation was analy

zed by
meadts e cdPBratiSh of Bratlfhto il § thggﬁﬁa%ﬁﬁA stramdSts
gsing theBEd & A sellyprolifesaticnukp€Relon £lmeyragoordiagisite or in

manylaglyrers insiruglions o1 Wallag,Viclar2 myli- 15 label counter

(Perkin Elmer). Cell cycle analysis and apoptosis Cells were cultured in
medium supplemented with FCS in varying concentrations, harvested

after 48 s8dadsiaines withprepidicsriodisierRiigiededioweydrmaticcRblii on
content analisis. Apoptotic cells ansdt_‘celli ig S/gZ/IgI phaseslpf tr}le cell cous
cycleRBRe GrianttEF iSRG CelQuBsESbifard BESHOR DiKinson). 25TH
19ivo turepagrwithranafy siiand expesnerigionsthstagdid essay preferably
isotonic to the blood of the recipient. Examples of
compatible carriers and solvents are Ringer solution
and isotonic sodium chloride solution. In addition,
usually sterile, fixed oils are used as solution or

15 suspension medium.

The present invention is described in detail by the
figures and examples below, which are used only for
illustration purposes and are not meant to be limiting.
20 Owing to the description and the examples, further
embodiments which are likewise included in the

invention are accessible to the skilled worker.

25 Figures:

Figure 1. Selective transcription of TPTE in malignant
tissues and cancer cell lines.
a, b, Analysis of TPTE mRNA expreséion by (a)
30 conventional RT-PCR and (b) quantitative Real-Time RT-
PCR in normal human tissues, TPTE positive tumor
specimens and cancer cell lines. ¢, Western blot
analysis of protein lysates from normal tissues and
cancer cell lines with constitutive TPTE expression.

35 Controls were NIH3T3 cells transfected with TPTE cDNA



For analysis of in vivo tumor growth 5x106 cells (NIH3T3-her2,
NIH3T3-her2-eGFP, NIH3T3-he r2-TPTE-eGFP,
andNIH3T3-her2-TPTE335s-eGFP)wereinjected 30 subcutaneously into

We fenskdidtNoD/s CID mice (5 animals per group). TumorsRE87EP2007/008777
measured periodically with a caliper ruleend the tumor volume was

Ca'CU{ét)ed Sy=axbxhig)far assessmant of fumey cell gxtravasalion hxhG a1
cells labeled with CFSE (Vybrant va) 2008M43525PCT/EP20071008777

- 75 seFbR sF cfl TEREY I6t: MBRcUTELAIIRRYT werdSRjetfed iRtG theFTE -
tail veineiNRP/SCIR mice (Beaimalspat gpau)eblicer wesmmeaerifinasi for
after 6 h and Hoechst 3;58 labeled cryo ections (20 pM) of the lungs (<)
were'S'SHER 4246 18  exttdvatatet AT ellsqbytﬁborescen%]é MIGTOSCOpY.

FumorodlistineS0 raspler Fistbt fieldsPer ity warelottined IRedgipigerum

PCRas bsed fr quantification af the 4imak 16-1oad jneife 1uRgS-0ksion in

NOD/SCID mice (4 animals per group) five weeks after i.v. injection of

2x10BRAB ADRS2S1 & |IBTIDRASWRE 82F SctEAE Ty GRRp BREHAR Kttt
(Qiagen ansta2Phhpfragrmen of she athaasatelitenegion oé#ie bumanrT-

chromosome 17.(sense 5s-CAG C%G Aé:T 1§AAA CAG AAG CAG:3'
antisbrise 5 CGAE TTo AAT GERGTC AT 3P TprE

(l;‘AeG-S{a)“\l/Vélsn grsnplifled from
1ipg DivanElee tprner ok WS quahntifidd banefeeriag o rspaheat cavdants

geneggtegday a seral diution et MDAMB3 L calls B NS mouse
fibroblasts. 20 Statistical Analysis Statistical analysis of TPTE and CXCR4
expression in tumors in relation to the metastatic rate of the patients was

perfarngardsing SPEETmftviare @rishdrtsphekaostost)l Exaijpbesphatase

TPTE ks eqtopically expressad I NWDARImors

15 a, In vitro phosphatase assay with recombinant proteins
using PI(3,4,5)P; and PI(4,5)P, as substrates. b,
Colocalization of TPTE-eGFP fluorescence and pAK2091
staining for verification of the specificity of the
polycleonal rabbit antiserum. c, Immunofluocrescence

20 analysis of cancer cell lines displaying a constitutive
expression of TPTE. d, Localization of endogenous TPTE
in filo- and pseudopodia of PC-3 prostate cancer cells;
arrows, accumulation of TPTE at the lateral margins of
cell protrusions; asterisks, tips of protrusions are

25 free of TPTE. e, Colocalization of endogencusly
expressed TPTE in PC-3 cells with PIP; visualized by
staining of PLC-51-PH-eGFP transfected cells with anti-
TPTE. £, Transfection of TPTE but not of the
catalytically inactive mutant TPTEciass into NIH3T3-her2

30 cells reduces constitutive PIP; signaling and thus

leads to cytoplasmic redistribution of AKT-PH-eGFP.



TPTE mRNA expression was investigated in a large set of 30 normal and
neoplastic tissue specimens. TPTE expression is confined to testis and
transcript amounts are below detection limit of highly sensitive RT-PCR in
alicothesroassrnal tissue specimens (Fig. la,b). In contrast, stroRrQITIEPTE7/008777
expression was detected in 59 of 155(389%6)-35 tumor samples across

different cancey typ ,iq.:cludi O 2008/043525PCT/EP 008777 -
76 - rﬁfe\%ﬁﬁgnt%ﬁelaﬁ)ma (%6§o$ %ésésetscar%ingrﬁ%g%7 @%;gr?’dylurﬁizeggndent
carcinbemst(E8oj-as aamcerincg lkge set of cancer cell lines (62%) (Tab.

1). Tahle 1 Expression of WPTEgRHUMAN tigsHesukbealbinasanalzedcell
by RT-PCR and Real-Time PCR. Normal tissues Positive/tested Testis 3/3
Smaﬂ’ﬁﬁé%tfﬁé@??@%loﬁnd resistance to apoptosis induced by

5 growth factor deprivation was analyzed in siRNA
transfected TPTE positive tumor cell 1lines (a-d) as
well as in transformed cells ectopically expressing
TPTE or the catalytically inactive mutant TPTEcasss and
eGFP as controls (e-i). a, Western blot analysis of

10 siRNA transfected —cells. TPTE giRNA specifically
suppresses the respective phosphatase. Note that PTEN
protein levels are not affected by TPTE siRNA. b,
suppression of TPTE by TPTE siRNA (+) but not scrambled
siRNA duplexes (-) leads to an increase of cellular

15 phospho-AKT levels. c, d, As documented by
proliferation rates (e¢) and apoptotic fraction (d) of
MDA-MB-435 breast cancer and MelJuso melanoma cells
cultured for 48h in medium supplemented with wvarious
concentrations of serum, TPTE downregulation uncouples

20 cell proliferation and survival from dependency on
external growth factors. Similar data were obtained for
MDA-MB-231 and PC-3 cells. RFU stands for relative
fluorescence unit. e, Western blot analysis of HER-
2/neu expression and AKT phosphorylation in wild type

25 and HER2/neu transformed NIH3T3 fibroblasts (NIH3T3-
her2). £, TPTE but not a catalytically inactive variant
reduces cellular PIP; levels in Her2/neu transformed
fibroblasts. Cellular PIP; levels were quantified from
lysates of serum deprived cells as described in example

30 1 using a PIP; specific ELISA. g, AKT phosphorylation
in NIH3T3-her2 cells transfected with TPTE-eGFP and
controls. h, Stable expression of catalytically active
TPTE-eGFP abrogates autonomous growth of NIH3T3-her2
cells as determined by flowcytometric cell cycle

35 analysis. i, tumor growth kinetics after s.c.
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inoculation of stably transfected NIH3T3-her2 cells in

immunocompromised mice.

Figure 4. TPTE promotes cell chemotaxis.

a, Transwell migration assay using PDGF-BB (200ng/ml)
and SDF-1a/CXCL12* (200ng/ml) as chemoattractants 48h
after transfection of cells with siRNA oligos; (*MDA-
MB-435 cells do not express CXCR4, the receptor for
CXCL12). b, ¢ Chemotaxis of NIH-3T3-her2 transfectants
analyzed in transwell migration assay using FCS or
various concentrations of PDGF-BB as chemoattractants.
d, Morphological characteristics of serum-free cultured
NIH3T3-her2 cells stably transfected with either TPTE-
eGFP or control vectors. e, £, g impact of single and
combined siRNA mediated knock down of PTEN and TPTE on
tumor cell chemotaxis, cellular PIP:; levels and paAKT

levels (** note that PC-3 cells do not express PTEN).

Figure 5. TPTE is essential for metastatic spread of
tumor cells.

a, In vivo tumor cell extravasation assay using breast
cancer cells transfected with siRNA and labeled with a
fluorophore. Cells extravasated into the Ilungs were
documented by fluorescence microscopy and counted 6h
after injection. b, Experimental metastasis assay based
on injection of TPTE siRNA or control siRNA treated
breast cancer and melanoma cells into the tail vein of
NOD/SCID (MDA-MB-231) or nude (MCF-7, MeldJuso) mice.
Metastatic tumor load was determined five weeks after
inoculation by quantitative PCR using oligonucleotides
specific for human microsatellite DNA. c,
Representative lungs and HE-stained lung tissue
sections obtained by an independent experiment from
nude mice four weeks after inoculation with siRNA

transfected MDA-MB-231 cells. Note that experiments
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with PTEN siRNA transfected MDA-MB-231 cells resulted
in similar reduction of metastatic tumor load. d, Venn
diagram for illustration of metastasis rates in groups
of patients. Patients were grouped according to the
status of TPTE and CXCR4 expression in the primary
tumor samples. The statistics illustrate the numbers of
cases with metastasis wversus the total number of

patients in the respective group.

Example 1l: Materials and Methods

Tissues and cell lines

This study was approved by the local ethical review
board (“Ethikkommission der Arztekammer des Landes
Rheinland-Pfalz”). Recombinant DNA work was done with
the official permission and according to the rules of
the state government of Rheinland-Pfalz. Tissues were
obtained as human surplus materials during routine
diagnostic or therapeutic procedures and were stored at
-80 °C until use. If not otherwise stated, cell lines
were obtained from commercial providers. For
demethylation studies cells were split to 20-30%
confluency and cultured with 2uM or 10uM 5-Aza-2'-
deoxycytidine (5-Aza-dC) (Sigma-Aldrich) for 72h. Colon
cancer cell lines HCT116", HCT116™™-/-,  HCT116°™TP/~

and HCT116°° were kindly provided by Bert Vogelstein.

RNA-Isolation, RT-PCR and real-Time RT-PCR

RNA extraction, first-strand cDNA synthesis, RT-PCR and
real-time RT-PCR were performed as previously described
(Koslowski,M. et al., Cancer Res. 62, 6750-6755 (2002),
Koslowski,M. et al., Cancer Res. 64, 5988-5993 (2004)).
All Thomologous members and pseudogenes have been

aligned, to design specific primer pairs for TPTE.



0/1 Brain 0/2 Tumour tissues Positive/tested Breast cancer 17/36(47%)
Lung cancer 25/45 (55%) Malignant melanoma 9/18(50%) Colon cancer

0/20 Prostate cancer 3/8 Ovarian cancer 2/7
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Specificity was confirmed by sequencing of randomly
selected amplification products. For end-point analysis
TPTE-specific oligonucleotides (sense 5’'-TGG ATG TCA
CTC TCA TCC TTG-3'; antisense 5'-CCA TAG TTC CTG TTC
TAT CTG-3’, 63°C annealing) were used in a 35 cycle RT-
PCR. Real-time gquantitative expression analysis was
performed in triplicates using TPTE-specific
oligonucleotides (sense 5’'-GAG TCT ACA ATC TAT GCA GTG-
3'; antisense 5’-CCA TAG TTC CTG TTC TAT CTG-3', 63°C
annealing) in a 40 cycle PCR. After normalization to
18sRNA (sense 5-CGA TGC TCT TAG CTG AGT GTC-3';
antisense 5’'-TAA CCA GAC AAA TCG CTC CAC-3', 65°C

annealing) TPTE transcripts in tumor samples were

quantified relative to normal tissues using AACT

calculation.

Antisera, immunochemistry and Western blot

Polyclonal antiserum pAK2091 raised against the n-
terminus (aa 1-51) of TPTE was generated by a custom
antibody service (Seglab). Immunohistochemistry was
performed on formalin-fixed and paraffin-embedded
tissue sections after antigen retrieval by boiling the
slides for 15 minutes in citrate buffer (pH 6) followed
by a cooling period of 15 minutes at room temperature.
For Western blot analysis 60 ug of total protein
extracted from cells 1lysed with Triton-X was used.
Extracts were diluted in reducing sample buffer (Roth),
subjected to SDS - PAGE and subsequently
electrotransferred onto PVDF membrane (Pall). For
immunostaining antibodies reactive to HER2/neu (Abcam),
PAKT (Cell Signaling), AKT (Cell Signaling) and beta-
Actin (Abcam) were used followed Dby horseradish-
peroxidase conjugated goat anti-mouse and goat anti-

rabbit secondary antibodies (Dako). Detection of the



Cervical cancer 1/6 Tumour cell lines Positive/tested Breast cancer cell
lines 4/5 Lung cancer cell lines 2/6 Melanoma cell lines 5/8 Prostate

cancer cell lines 2/2 WO 2008/043525PCT/EP2007/008717 - 77 - Cloning
A¥{21268%{28A%Ing of amplification products from all cell lines te¢EEBHY7/008777
from arbitrarily selected tumor derived samples verified them as

trans&qgks-Q%Q‘%E%K%%BETE%%WQ Wé@%é}lﬁ’%‘aé performed using
the anti-rabbit Envision+ System (Dako) according to

the manufacturer’s instructions.

5 Expression of eGFP-tagged TPTE in eukaryotic cells
The open reading frame of TPTE was amplified (sense
primer 5’'-GAG AGA AAG CTT CCA CCA TGA ATG AAA GTC CTG
ATC CCA CTG ACC T-3’, antisense primer 5'-GAG AGA AAé
CTT GAT CGG ATC CAG CTA CAA CAT CAC TGC AAG TC-3')
10 introducing two HindIII sites. The amplified fragment
was ligated into vectors pEGFP-C1 and pEGFP-N3 (BD
Biosciences). Variant TPTEci3gs Carrying a mutation in
the active site of the phosphatase domain was generated
by PCR-mediated site directed mutagenesis.
15
Immunofluorescence and colocalization studies
Cells expressing TPTE either endogenously or
heterologously upon transfection with vector constructs
were grown on slides for 12-24 h and were fixed with 2%
20 paraformaldehyde/0.1% saponin/PBS. Indirect
immunofluorescence staining for TPTE was performed with
PAK2091 polyclonal rabbit antiserum and a fluorescence-
tagged secondary anti-rabbit IgG antibody. To analyze
colocalization of TPTE with F-Actin we stained
25 permeabilised, fixed cells with rhodamine-phalloidin
(Molecular Probes). Expression plasmids for eGFP-tagged
PH-domains of PLC-351 and AKT for visualization of
membrane bound PIP, and PIP; by protein-protein
interaction were kindly provided by Mario. J. Rebecchi
30 and Julian Downward, respectively. Coverslips were
mounted on slides in Slow-Fade (Molecular Probes) and

analysed by immuncfluorescence microscopy.

35



A polyclonal rabbit antibody (pAK2091) against the N-terminus (aa 1-51)

of TPTE was used to verify expression data at the protein level. In

accordance with the predicted size of TPTE, a 65 kDa band was 10

R8s 43920Vestern blot analysis in testicular tissue, in a NURSHEERFPO7/068777

tumor cell lines typed positive for constitutive TPTE expression by

RT PR.A3 0635 Muealisdrapseains w0 T A geniirming

specificity of the antibody (Fig. Ic, left). In agreement with RT- 15 PCR '

data G99rhfal SGRERE fis8Ges LWEBRUEHEGSHVe Y WEBMH bIR¥S TPYEed in

whergas ARTE RbdfteRaesitive cancerdissygs cantaosignificnt protease

amounts of TPTE pratein (Figure Ic, right). 20 Immunghistochemistry wit

IO BB ot EHBRES SheceAmiLr S RE R e A
Sperhetooyies andipredpenifatiiEBis Agiyemenhhithiidsltu hyhridisationwere
data deseribedecalydoriie meuss Algoys e X ¢hal chdidysaces
Chem. 276, 25 21745-21753 (2001)) (Fig. 1d). Tissue specimens obtained
from ¢aREersHIIRTG Sste dettdhdRB5REE ad WeRRRARSfGhaht - 4B  (Sigma-
melanomascdisplayed a tumos eelkspecifihstaipingleared lysates were
immunohistochemistry. In contra djacent strom d_nan-neqplasti
epithéﬁgluéaaﬂ% (ﬁgﬁ 1®n§sl\7v% %% éa tl:e{n&forr@ggtci@%%?moél]fﬁgﬁ%a%?w(gr%r 2

1ot réactive (ndCShowid Hawirdy edtablisheehPRT Eoas a widlecularemedm A

markeLherpeehagism gespansibie fiar ifgeciopic a&tjaati)QPé@PE@E‘é'ﬁed by
cells was investigated. DNA methylation at CpG-rich promoters has Vg)
2008fGASEPEBEESI00TA0E7 7775 BEMT Fe F RIS B thE Thimdry = 1ed
mechanismier bilgteing 0f a subsEEpkger(pliherspecifia genestiniaarhatic and
tissues. Genomic demethylatian, in t e be,sufficient for
i o O R s R
1Eanck? RexsMp4T50B8-5093 (PO0HT De SMERICi85al WRIeE CRABiBRA9 by
13275633 AP D Seguence-analysisrahihe Jike prgmoter revealed a
classical CpG island extending from upstream of the first exon over the
first exon and 10 intron. Due to the presence of nearly identical promoter
sequEnces. bnclpboeshatagamnsaapmosome 20, locus-specific bisulfite

Seq“‘%BCi'}%Loéu‘iiéecﬁﬁ%%aéiéﬂétoié'ée @8&*_1%@%‘6%3%%{@ oLt e fusion

promoter in tumor cells could not be applied. refore, the effects of 15
28l0b R FREIRion HERatioRSUHTPPTE R EAERA wettdudieguipFed in

transgeptien ¥ras rohustly:indused tponitreatmentoof seyeral water-soluble
non-expressing cancer cell lines wjth the DNA me tiop inhibito .

o P R BT EACT & RS RRARS b MR borh D0 min at
regulafiég of TPHE tramsoription was folthepketkatateihagiftetypefrom  the
HCT%@Q@&O&%&%@c@&@%gﬁéaemm\%%thm@m@&@N een assay

methyltransferase (DNMT) genes. HCT116WT cells as well as the
2BNMTBEDE B DNMAFE5EEinglé knodkdut vaR e whidraelmnto  the
display26:abaest nermat ae oslyrpoderately reducedglobaldDNA0 nm on a
methylation (Rhee,l. et al., Nature 418, 552-556 (2002)), do not express
TPTéﬁﬁ%%ntr%asE 8T1f§5%%§éelIsg%%gingsggl%z%etr}f/ﬁﬁans?ggggsz%%d a8
exhibitinigpuastiytdiminished overall DNA methylation resulted in a 30
robust expression of TPTE (Fig. le). Both assays independently confirmed
that DNA methylation is necessary for TPTE silencing and that genomic

3feméthiihoR HRlf&GiFently observed in tumors (2002),
(Ehrlieh@taOncpgene2] 5406-5dd8igned following common rules and

were purchased from Ambion. The TPTE siRNA duplex
(sense 5'-r(GGU ACU UGA UAA CAU UAC A)dTdT-3',
antisense 5'-r(UGU AAU GUU AUC AAG UAC C(C)dGdA-3')
35 targeted nucleotides 1722-1742 of the TPTE wmRNA



WO 2008/043525PCT/EP2007/008777 - 79 - Feinberg , A .
PVogelstein,B.,Nature 301,89-92 (1983)) is sufficient for its activation.
Example 3: TPTE is a plasma membrane PIP3-phosphatase 5 TPTE
soningshosphatase as well as a lipid-binding C2 domainPGA{ER1 1981068777
been shown to be essential and sufficientfor the lipid phosphatase activity

of itsahorplolo ue PTEN,(Leg L0. et al, Cell 99, 323-334 (1999))\Whereasa

a lipi ep%o%% atase activity with 10 substrate-specificity for PIP3 and
PI(3,4y22 s pranieesiy besd EdwRYer Halnddsé drffidgiR dF TEidE -5 .

(Wu,Xn €t 8bndeBigh Ghefoa2 t21EA0-28463 ARBO1HUD VAR -3 1) was
enzymatic activity was detected for the human courltg%part Q/Valé<er,8.l¥l. ced
et al VEFSEheiRT) 3607 152 PROBRT280 1) RAving PTENCESthe 65 0"t ¢
far kmawh hurdand |R3:pNaspHatabkex Sinee tiee &Mk Shedrusedansfection
fE_COf@é’é?e@{@rot‘%@i%f qgterial orging sRgymatic actiyity offman J8Tker
with eucaryotically produced protein was feassessed. The phosphatase

and E2soMHsE 2ol PREE BRBGEEERALSES BF¥E FPSYSre SXpiEsd&fin24h

HEK293 gells: thaprateinsqpurifiect by immmupopresipitatien with anti-eGER1 ts
antibody coupled protein A beads and used in a malachite gree ay. .
Egquitfofar arﬁ%ﬁﬁ%d&q%%ur‘f&ﬁr%cipaltatessegﬁ’{é%ineas from coe%;s tra%gﬁectgé FNA
1With 2opGER or (dtnEPTEEnss@OFPGE THVE ¢atarkPAutatdd &Y dEfE-3 ',
criticgl for the putative phesppatase activiy, sehved asconiRls taieaet s 1 )
contamination with copurifying phosphatases. Surprisingly, it was found

that FATETIRID! R FaSEUctIE ortb rle8% 30 BHBLGMAR  foF  PTEN
speciicabnfomy PIRS at:a(tde caroparaiie toRFKENAE@. 28U This timding3 * ,
together with the aberra tivati TPIE i m a indicates

that ?ﬁéﬁ%?ﬁ&o&a%d‘ﬁ] P os%gﬁ%e?k%d%%d S%gm%(}r%rg%%rgné were
1signadlinteevendtssigadmot celis 1 ¥90izZFe8 I04E525PCPERYOOP0BBFT7 -

80 - TPTE-negative cells transfected with TPTE-eGFP as well as cancer

cell lines, which express TPTE constitutively were stained with anti-TPTE
antib58y LritAtast§ited by immunofluorescence microscopy. In addition

to thebyrevieuslyadasaiibeddeeglizationie the Golyicdpparatis andranswell
endoplasmatic reticulum (Wu,Y. et al., J. Biol 76, 21745-

(20018)%‘,6%‘[\nb rﬁafj%r p‘)'\blrli;l(}){n éf'T(TDTuénw s? (\)éuné%an?%?g %}ea%m%ﬁrégé%g%%&és)
22, 2e). thP TR hbpesisldctesfudied aemBinbkaR RS Ehdtar1 0 RierBF 10T
margins of meendipie ratusionspeludingvaseddepadinanedilopotia, were
but not at the tips of such structures 1gFig. 2d). To dd.issect the Sﬁlatiaﬁq
assoGERBRGEF REWithbraf§ Tum-tree  ‘conditions

transfection with siRNA duplexes as described above.

aftexr

4x%x10* cells in 400 ul serum-free culture medium were
25 added to the upper chamber. The bottom chambers
contained 800 ul culture medium supplemented with
either FCS, PDGF-BB (Sigma-Aldrich) or SDF-1a/CXCL12
(R&D Systems) as chemoattractants. After 24 hours cells
that had migrated to the bottom side of the membrane
30 were fixed in ice-cold methanol; membranes were
excised, placed on microscope slides and mounted with
Hoechst (Dako) for fluorescence microscopy. Cells in
five random visual fields (100x magnification) were

counted for each membrane. All experiments were done in



plasmame phosphoinositidescolocalisationstudieswith 15 pleckstrin
domain-eGFP fusion proteins were performed using the PLC-61-PH
(phosholipase C-51 pleckstrin homology) (Tall,E.G. et al., Curt. Biol. 10,
MBI {2000)) and the AKT-PH (Watton,S.J. & Downward BCTEERACOBIYB777
9, 433-436 (1999)) domains, which 20 seiectively bind to either

PIP(4,5)P2,(EIR2Lor 3 phasphorylated phaspholipids srespectivaly1s  was

Remarkably, staining of cells coexpressing TPTE cDNA and eGFPtag?ed
PH-dotRANZSRitFAR2 06 DY e AT Bt eF BAMbeL cAifipldte Bi&iaplal 1o

TPTE{V@%E&-&5&%@G&EH@?&Q-%) 25nut nippwith AKT -PhhweésFPchamber
establishing. that TPTE colocalizes with PIP2 (Fig. 2e), A trafficking assa
whicA'& ovgé{é) ety SRR R Fane%gﬁ?’% |%‘\’/e|§?ﬁ&|en?‘2§, Ghper

Biol. Cell 30@Fy 50h5E8=(2005)), demonstrated that cotransfection of
TPTE cDNA but not TPTE038s-cDNA together with AKT-PH- eGFP
resulted in a complete redistribution of AKT-PH- eGFP from the plasma

menftfde B e EGHRELAPIRBRLERL fiith PI3K overactivation due to
HER22/ngu Sbtisanfoanatien (Hign2f)i provingRirat dbd fedeerenses‘ W@lls
200%P4%§25311yEP 0@00872@:8%- su emented with varyin
pIasmglrﬁeml%rane‘lbtfl9 Ievefé.AI?loge]tHerthesg % servations prove that ying
1TPTEwnetabotia¢s PR3 apfl infishy th&CFPTESMa) be Mveltlanapatial was
contrgl of plasmaypenpprane.Rhesphginositides-pHiumaikells B Brau into
newly synthesized DNA strands using the DELFIA cell
proliferation Kit (Perkin Elmer) according to the
manufacturer’s instructions on a Wallac Victor2 multi-

15 label counter {(Perkin Elmer).

Cell cycle analysis and apoptosis

Cells were cultured in medium supplemented with FCS in
varying concentrations, harvested after 48 h and
20 stained with propidiumiodide prior to flowcytometric
DNA content analysis. Apoptotic cells and cells in
S/G2/M phases of the cell cycle were quantified using

CellQuest-Software (Becton Dickinson).

25 In wvivo tumor growth analysis and experimental
metastasis assay

For analysis of in vivo tumor growth 5x10° cells
(NIH3T3-her2, NIH3T3-her2-eGFP, NIH3T3-her2-TPTE-eGFP,
and NIH3T3-her2-TPTEc3is5~-€GFP) were injected
30 subcutaneously into the flanks of NOD/SCID mice (5
animals per group). Tumors were measured periodically
with a caliper rule, and the tumor volume was
calculated (V=axbxb/2). For assessment of tumor cell

extravasation 1x10° cells labeled with CFSE (Vybrant



Example 4: Use of siRNA in silencing TPTE expression The effects of

small interfering RNA (siRNA) induced gene silencing of TPTE in breast

cancer, prostate cancer and malignant melanoma cell lines, which 10

Biodwgenaasly express the tumor-associated phosphatase TPTEER2G7/008777

analyzed. Quantitative RT-PCR and Wesgern blot demonstrated that

TPT ecifi¢c_siR uplexes induce, a robu n L

transgcﬁglt\s ar%‘ﬁ prgngitﬁgrﬁé}[caé; ecti%&:éllulg}?lé’%roéﬁg e%lelég (%%el% 3a) .were

Firsti lelef-efisdmys pHusphaibflateeiAKPIpARE) $ierR quirtifidd agimals

meaée&e ofcrliplar Rib3esignating sizhAimediatad dowpragulaiignbechst

TPTE resulted In a 2Q substantial upre ulaztlon of cellular pAKT;EJa”
LumGHR (ARG SBERTRRA hat T TE HouRbrabi)
sighalingl yzeahcépeells xtpragidatied oftptddT bg THEE Silendihgavasscence
mos&e_@pagsgég PG g/Is.yich lack ETEN, 5400e51n9,25 a1 g5 per
endogenous E may af least partially compensate for loss of PTEN
activity g tiNABE cERSIMESt importantly, upregulation of pAKT upon TPTE
silencing translates into a reduced growth factor-dependency of the
respective tumor cells giving rise éSO \?ustained ?EQ E)r,olif(%ration r%tegﬁgigt nor
3c) aHePprotefontom Lpopltifs e &t uie SertAT8R Atichin & v

10 PTEqositivertumbe linksigstedbfFigNGa).SIIO mice (4 animals per
2008%97%%%5 RGUE 200700847, §2 ?hqﬂ!?e%m@;asgacawo@f WBA Evg -
, Her2/neu transformed fibroblasts stably transtected with either TPTE or
the catdlytiySnadNA TEFESISM AR Werdds& AR ey Mint Kit
transfgrraee fiproblasts(NIH8 T3 hed) hsplay pemmanent Alkghactiationlite
(Fig. 3e) resulting from constitutiyely PI3K overactivation asspci |
increas a%%IIS%r s ngs (Ig}lé? HoAE cér?seg%%rrllscee, e%tgi(?gllgggep‘crr

1fesiskddt tCABoRBSIs BAG 1D’ sustain peelifecatibn vdier GtwtRAdetgiCA GTC
starvgfign ffag. 38)sExpresslongf iR EELut RoymuiiRd THREEC3888  tumor
downregulates cellular PIP3 (Fig. 3f), reduces pAKT levels (Fig. ngc’d
resefsIR0if¥ARio M AR SUNITE! oo AR Hdut8s StridhyA e curve
seruge=tiependent &% psoliferatian and rapitconset oSSR eell eyl s in

block rowth factar. remaval (Fig. 3h). Notably, growth of

NIHﬁ%%%gr% (r:n&}lsséaxp%lsjgiﬁkgﬁlaséé in immunocompromised mice was

2fharkedly reduced compared to controls lacking the phosphatase activity,

but warg 20:stilkwinepgenie (9. 39). These findings demonstrate that
TPTE counteracts_upstream oncogene-induced PI3K overactivation b

metabbfzihg FiE3landehd8iSubr &ﬂT&oﬁfhdanméivﬁ’E?erpee%ﬁéﬁP in
on exterat growth fastarstwithouttabrogating temasigehécity x5 Exapiple the
5: TPTE promates fum taxi T cific sIRNA duplexes, o -
but %?%gﬁﬁglsdugéxegé%%ﬁ%m%ﬁg m%?éét)i%n %((E)Dv?/ards IQDGJF or °rs
28DF BCL 2 gEddients in all tumor cell lines tested in

ngs were

Example 2: TPTE is ectopically expressed in human
tumors
TPTE mRNA expression was investigated in a large set of
30 normal and neoplastic tissue specimens. TPTE expression
is confined to testis and transcript amounts are below
detection limit of highly sensitive RT-PCR in all other
normal tissue specimens (Fig. 1a,b). In contrast,
strong TPTE expression was detected in 59 of 155 (38%)

35 tumor samples across different cancer types including



30 transwell migration assays and chemokine based invasion assays (Fig.
4a) W02008/043525PCDEP2001008777 - 83 - duplexes and controls.
Moreover, it was observed that TPTE but not its catalytically inactive
WORA8/4332t potentiates HER-2/neu effects on cell migrati8/THERa007/008777
increased baseline migration rate of NIH8T3-her2 cells 5 (Dittmar,T. et a/.,

FASEB § 518 1827:184n 4z00200@yiNg 10 UAVSTOLRAUOROYARIS (47%) and

oncogene'is further augmented upon coexpression of TPTE_(Fig. 4b).

Such #oEbIE FERHRES!s higklte ficidifthtevaf towards I0RESE S8t of
gradienis ©f chemoattrastants fBig. 4cht0 indicating that a combination of
PI3K overactivation and TPTE expression promotes both chemokine

sensing and efficient chemotactic migration. In line with this, expression of
TPTErhat natxpREbmee $PIEsltBuinaprofowndnd orip Hioto giodizeh dndeE PLR and
the transition from a 15 rounded cell shape to a polarized, polymorphic
phen(‘}t‘%'g%ﬁﬁ%eudo- and filopodia (Fig. 4d). As shown for constitutively
expressing cancer cell lines 20 directly involved in the extensions.

generation of filopdNafmalnRkbes migration ([TRwitivaidtedt al., Science 280,
1614- 1617 (1998)).Tetwever, these studigstere based on tumor cells
transfected with PTENPLNAC |n contrast, 4 i,Z. etal.,
Nat. Cell Biol. 7, 399:484-(2005)MeitiR-BasakiAT-&FirtetR.A., Nat.
Cell Biol. 7, 334-33*\5—5@05)) which made Usg30f SIRNA Tor PTEN
knockdown demongiraigdhalearly that PTENoIg

Stomach 0/2

Spleen 02

Adrenal gland 0/1

Kidney 0/3

Esophagus 0/1

Ovary 072

Thymus 0/1

Skin 0/2

Breast 0/3

Pancreas 0/2

PBMC’s, resting 0/3

PBMC’s, proliferating 0/3

Prostate 072

Thyroid 0/2

Endometrium 0/3

Cerebellum 0/1

Brain 0/2

Tumour tissues Positive/tested

Breast cancer 17/36 (47%)

Lung cancer 25/43 (55%)

Malignant melanoma 9/18 (50%)

Colon cancer 0/20

Prostate cancer 8

Ovarian cancer 2/7

Cervical cancer 1/6

Tumour cell lines Positive/tested

Breast cancer cell lines 4/5

Lung cancer cell lines 2/6

Melanoma cell lines 5/8

Prostate cancer cell lines 272




WO 2008/043525PCT/EP2007/008777 - 84 - essential for SDF-1

mediated chemotaxis in transformed Jurkat cells. Robust reduction of

PTEN expression by specific SiRNA 5 duplexes resulted in marked and
BSsy/e4pEuction of chemotaxis (Fig. 4e) but not of chemoRRESEARANE777
investigated PTEN positive tumor celllifgs.-The lack of effects of PTEN

SIRNA BLERENARicieatRn3 £8s yied.quhthat tha oBseryb IO rom
on chemotactic 10 migration is mediated by SiRNA off target activity.

ImpéHantlFShRibiidR T botk PheSpHaRssed FE8LILET /T REAM t¥mpigkscted
abrogatior ofzhermetaxisAmpalysis of celulat 4P 3drwels iasiRVAtreatagt s

cells demonstrate th Q ationhof both TPTElaIﬁ PTEN by 15

b .
combified si I\?:Arf)emsu t% mg:“ogjrrﬁocr:e Ecr)g}%lsmﬁeupreﬁu ation of cellular PIP3
as compared to the increase of PIP3 levels in single siRNA treated cells

(Fig A0 Thistogeher witththe observasion, thatiahibition akhetlst the N-
phosphatases resulted in a more intense Increase of 20 cellular AKTéF;%f
4q) drifSHRES that a8tividesd? TPRE and PFEN ‘éi?@add’lﬁ\?éifor%?om fion+Y

of tumes el chemotaxis angtreduiotiopebPR AR Esignalintn Exampleddnce
TPTE promotes metastatic spread 25 C is diated r%tﬁd
S T e B e e R Hla was

factor receptors like kine receptors such as
1eXCfietand SCRY piembtesuuri@tinaasibristtl etdstadia evbfer ALepue,

al., Nagfurg 410,3Q:56 (200 umtalle:R: et al.i Nagure 438843043tk ive for
(2003)). To investigate the impact 30 of TPTE in_metastasis, tumor. (iell .

extraV/AREGGH Whith i B it CAIRIES For e ibtatic dissemif&ionor 25 7
cancee teks methiatéddnechemotaxisP(ThamiarscArs, iGrday, AsBe&ificity

Mac%?”@ﬂé‘%n@fﬁé%9y'Gﬁgf?rgc?6§éft). In agreement with RT-
15 PCR data, normal somatic tissues scored negative in
Western blot for TPTE, whereas TPTE RT-PCR positive
cancer tissues contain significant amounts of TPTE

protein (Figure 1lc, right).

20 Immunochistochemistry with pAK2091 on testicular tissue
showed gpecific immunoreactivity in type IT
spermatocytes and prespermatids in agreement with in
situ hybridisation data described recently for the
mouse orthologue (Wu, Y. et al., J. Biol. Chem. 276,

25 21745-21753 (2001)) (Fig. 1d). Tissue gpecimens
obtained from cancers of lung, breast and prostate as
well as malignant melanomas displayed a tumor cell-
specific staining in immunohistochemistry. In contrast,
adjacent stromal and non-neoplastic epithelial cells

30 (Fig. 1d) as well as patient matched normal tissues
were not reactive (not shown). Having established TPTE
ag a molecular tumor marker, the mechanism responsible
for its ectopic activation in cancer cells was

investigated. DNA methylation at CpG-rich promoters has



572 (2002)) was studied. siRNA treated, fluorophore- WO
2008/043525PCT/FP20071008777 - 85 - labeled MDA-MB-231 or MCF-7
breast cancer cells were injected into the tail vein of NoD/scip mice. Six
Mad28oRMEISAhimals were sacrificed and the number of tumor R&IV&P2007/008777
extravasated into the lungs was quartified in 5 whole mount lung sections

oy MUQIERCeEE Ikecapyd anoilymer ehdurs SYENA 20tk nc ing
knockdown of TPTE significantly reduced the number of extravasated ,
cells¥Fig. Ha)s Ehrrgfificafion SEEHBARRISRIPIE AfetaSighe Tumbr leSORG L 1C

in the lungseaf. Migsnspvesaldinwenlss aftesinocutatien with mpiasiasesto be
forming breast cancg:ﬁgMD -MB-231, MCE-7) or mali%@arg}rlnelanoma
(@] ana

(Mel &Ry nu f%:%?ﬁtéllitaécstple%l L BBRRAEmERSHSed TS P
$00-1000 fold:EldiestiofKofsthewahior |odd ineaninadls whi€hrecaivelaamor64

cells dransiently, 15 Ugpsfectedawit) LE TESIRNA (Eig. Sbjyindepepgdenty;o: .
experimental metastases assays with MDA- MB-231 in nude mice giving

rise th%nactdddopid &siohs ot me§ BREISRikiAGFRIMYS aRd pldved AP TE
crucigh-20selerof B ER feametastatic dissenipatians(FgdS et xamaples7 £ rom

TPTS Soa A are arkers [of Wl melasiasis flvas 25399€don  ana
wheth8F tHe sfrrlong promigratory and 75 Metastasis promoting activity of

1TPTE is obrelevdnee fotthe rhbastaticesisread of afmorseFolikis ekentical

indepgndently, collected samples, frem 3t beast cancehpatiants fiofd@e 20,
thoroughly characterized cohort (Ahr,A. et al., Lancet 359, 131-132

(2003 &R SRAThEdMalt 38tk Hifig REAEEPSHSMERS WatE tbe PR YS S
TPTE expressient hy realitme S ERER ofheteewa® e gignificartr in tumor

correlatioan betw TPTE expression and t or differe gt'
T e B e S e ehialits o
LfegioBaPRAD PBOEDA8SIoRCIEEXEGA/0087 PP §FTE expression were

studied. TPTE transcription was robustly induced upon
treatment of several non-expressing cancer cell lines
with the DNA methylation inhibitor 5-Aza-2’' -
deoxycytidine (daC) (Fig. le). Methylation-dependent

20 regulation of TPTE transcription was further evaluated
 in wild type HCT116 colon cancer cells and descendants
with disrupted DNA methyltransferase (DNMT) genes.
HCT116WT cells as well as the DNMT3b-/- and DNMT1-/-
single knockout variants, which are known to display

25 almost normal or only moderately reduced glcocbal DNA
methylation (Rhee,I. et al., Nature 416, 552-556
(2002)), do not express TPTE. In contrast, HCT116DKO
cells lacking both methyltransferases and exhibiting
vastly diminished overall DNA methylation resulted in a

30 robust expression o¢f TPTE (Fig. 1le). Both assays
independently confirmed that DNA methylation is
necessary for TPTE silencing and that .genomic
demethylation as frequently observed in tumors

(Ehrlich,M., Oncogene 21, 5400-5413 (2002),



lymphatic metastasis (76%) and distant metastasis (211) at the time of
diagnosis than TPTE negative primaries (37% and 0%) (Tab. 2a). CXCR4
expression is also a metastasis predicting marker for various cancers. 5
Weerefgipeittie same set of samples was tested for CXCR4 eRQFEE¥I0T/008777
Indeed, CXCR4 positive cancers (n=23)yshewed a significantly higher rate

of digtant metastasjs (26%) ag sompared 10, CXCR4negative Gagicers gq_gy
(3%). ?r%%o?traﬁf.ly,'TPTE‘an'd CXCRA eprr;éss'ién, do not 10 correlate and

both fh8REulesirepraderitfic¢aserfdantihett4sty pkedittors (Fig. 5¢).
Cancers with combined expression of TPTE and CXCR4 exhibit a highly
increased metastasis rate (60%) whereas tumors lacking either TPT
CXC???B‘P%Sch'rhoF&TFeslais%Iéi}gﬁ%?/e’ﬁeﬁg%ﬁggg 1B RPasREakaRe
62% , efEORROE; dliabs 26) iphlicatingtthat ce-exprebsioawf dofhi pibfeduiesiing

s imegrta%gi,(gé]met%%%t&srﬁs@@ ofgancer gparticylay breastand Jung ang
20 Ta

cancer. e 2a TPTE expression correlates with metastatic spread.

Stat@ FPTE Expreseion tietadticsite iy FRiAG6des distahy FPrECL its
POSith@nBI332e (7TYEN7 (21% TP TE negatival., cell 99, 323-334

(1999)). Whereas a lipid phosphatase activity with
10 substrate-specificity for PIP; and PI(3,4)P, has
previously been shown for the mouse orthologue of TPTE
(Wu,Y. et al., J. Biol. Chem. 276, 21745-21753 (2001))
in wvitro, no enzymatic activity was detected for the
human counterpart (Walker,S.M. et al., Biochem. J. 360,
15 277-283 (2001)), leaving PTEN as the only so far known
human PIP;-phosphatase. Since the latter study used
recombinant protein of bacterial origin, enzymatic
activity of human TPTE with eucaryotically produced
protein was reassessed. The phosphatase and C2 domains
20 of TPTE and PTEN fused to eGFP were expressed in HEK-
293 cells, the proteins purified by immunoprecipitation
with anti-eGFP antibody coupled protein A beads and
used in a malachite green assay. Equimolar amounts of
immunoprecipitates obtained from cells transfected with
25 eGFP or with TPTE®?%*°-eGFP, a TPTE variant mutated at a
site critical for the putative phosphatase activity,
served as controls to rule out contamination with
copurifying phosphatases. Surprisingly, it was found
that TPTE but not the respective controls release
30 phosphate specifically from PIP; at a rate comparable
to PTEN (Fig. 2a). This finding together with the
aberrant activation of TPTE in human cancers indicates
that TPTE is involved in phosphoinositide-mediated
plasma membrane signalling events in tumor cells.

35



n=25 9 (37%) 0 (0%) Total n=58 P < 0.003 P <0.02 - 87 Table 2b CXCR4
expression correlates with distant metastasis. Status CXCR4- Expression
metastatic site
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TPTE-negative cells transfected with TPTE-eGFP as well
as cancer cell lines, which express TPTE constitutively
were stained with anti-TPTE antibody and investigated
by immunofluorescence microscopy. In addition to the
previously described localization in the Golgi
apparatus and endoplasmatic reticulum (Wu,Y. et al., J.
Biol. Chem. 276, 21745-21753 (2001)), a major portion
of TPTE was found at the plasma membrane (Fig. 2b, 2c).
TPTE appears accentuated at membrane ruffles and at
lateral margins of membrane protrusions including

pseudopodia and filopodia, but not at the tips of such

structures (Fig. 24) . To dissect the spatial
association of TPTE with plasma membrane
phosphoinositides colocalisation studies with

pleckstrin domain-eGFP fusion proteins were performed
using the PLC-01-PH (phosholipase C-31 pleckstrin
homology) (Tall,E.G. et al., Curr. Biol. 10, 743-746
(2000)) and the AKT-PH (Watton,S.J. & Downward,J.,
Curr. Biol. 9, 433-436 (1999)) domains, which
selectively bind to either PIP(4,5)P; (PIP;) or 3'-
phosphorylated phospholipids, respectively. Remarkably,
staining of cells coexpressing TPTE c¢DNA and eGFP-
tagged PH-domains with pAK2091 demonstrated an almost
complete overlap of TPTE with PLC-31-PH-eGFP (Fig. 2f)
but not with AKT-PH-eGFP, establishing that TPTE
colocalizes with PIP, (Fig. 2e).

A trafficking assay, which allows to indirectly
determine membrane PIP; levels (Halet,G., Biol. Cell
97, 501-518 (2005)), demonstrated that cotransfection
of TPTE cDNA but not TPTEciizs-¢DNA together with AKT-PH-
eGFP resulted in a complete redistribution of AKT-PH-
eGFP from the . plasma membrane to the c¢ytosol in
fibroblasts with PI3K overactivation due to HER-2/neu

transformation (Fig. 2f), proving that TPTE decreases
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plasma membrane PIP; levels. Altogether these
observations prove that TPTE metabolizes PIP; and imply
that TPTE may be involved in spatial control of plasma

membrane phosphoinositides in tumor cells.

Example 4: Use of siRNA in silencing TPTE expression
The effects of small interfering RNA (siRNA) induced
gene silencing of TPTE in breast cancer, prostate
cancer and malignant melanoma cell lines, which
endogenously express the tumor-associated phosphatase
TPTE were analyzed. Quantitative RT-PCR and Western
blot demonstrated that TPTE specific siRNA duplexes
induce a robust knockdown of TPTE transcripts and
protein without affecting cellular PTEN levels (Fig.
3aj) .

First, levels of Ser473 phosphorylated AKT (pAKT) were
gquantified as a wmeasure of cellular PIP; signalling.
SiRNA mediated downregulation of TPTE resulted in a
substantial upregulation of cellular pAKT in all tumor
lines tested (Fig. 3b) establishing that TPTE
counteracts PI3K signaling in cancerxr cells.
Upregulation of pAKT by TPTE silencing was most
prominent in PC-3 cells, which lack PTEN, suggesting
that endogenous TPTE may at least partially compensate
for 1loss of PTEN activity 1in tumor cells. Most
importantly, upregulation of pAKT upon TPTE silencing
translates into a reduced growth factor-dependency of
the respective tumor cells giving rise to sustained
proliferation rates (Fig. 3c¢) and protection from
apoptosis even under serum starvation in all TPTE

positive tumor lines tested (Fig. 3d).

In order to clarify the effects directly mediated by
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the phosphatase activity of TPTE, Her2/neu transformed
fibroblasts stably transfected with either TPTE or the

catalytically inactive TPTEcies Variant were used.

Her2/neu transformed fibroblasts (NIH3T3-her2) display
permanent AKT activation (Fig. 3e) resulting from
constitutively PI3K overactivation associated with
increased cellular PIP; levels (Fig. 3f). As a
consequence, these cells are resistant to apoptosis and
sustain proliferation under growth-factor starvation

(Fig. 3h). Expression of TPTE but not mutated TPTEcaiss

downregulates cellular PIP; (Fig. 3f), reduces pAKT
levels (Fig. 3g), resets proliferation and survival
autonomy and induces strictly serum-dependent

proliferation and rapid onset of a GO0/Gl cell cycle
block upon growth factor removal (Fig. 3h). Notably,
growth of NIH3T3-her2 cells expressing TPTE in
immunocompromised mice was markedly reduced compared to
controls lacking the phosphatase activity, but were
still tumorigenic (Fig. 3g). These findings demonstrate
that TPTE counteracts upstream oncogene-induced PI3K
overactivation by metabolizing PIP; and renders tumor
cell growth and survival dependent on external growth

factors without abrogating tumorigenecity.

Example 5: TPTE promotes tumor cell chemotaxis

TPTE specific siRNA duplexes but not control duplexes
reduced tumor cell migration towards PDGF or SDF-
1/CXCL12 gradients in all tumor cell lines tested in
transwell migration assays and chemokine based invasion

assays (Fig. 4a)

To exclude siRNA off target activity these findings

were confirmed with a second set of TPTE specific siRNA
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duplexes and controls. Moreover, it was observed that
TPTE but not its catalytically inactive mutant variant
potentiates HER-2/neu effects on cell migration. The
increased baseline migration rate of NIH3T3-her2 cells
(Dittmar,T. et al., FASEB J. 16, 1823-1825 (2002))
owing to transformation by this oncogene is £further
augmented upon coexpression of TPTE (Fig. 4b). Such
double positive cells migrate efficiently even towards
lowest gradients of chemoattractants (Fig. 4¢)
indicating that a combination of PI3K overactivation
and TPTE expression promotes both chemckine sensing and
efficient chemotactic migration. In 1line with this,
expression of TPTE but not TPTEcssss, results in profound
morphological changes, i.e. the transition from a
rounded cell shape to a ©polarized, polymorphic
phenotype with pseudo- and filopodia (Fig. 4d). As
shown for constitutively expressing cancer cell lines
(Fig 24d), TPTE 1is strongly enriched in  these
protrusions suggesting that the lipid phosphatase 1is
directly involved in the generation of filopodial

extensions.

The chemotaxis promoting activity observed for TPTE is
surprising in particular in light of previous data for
PTEN, which exhibits the same catalytic PIP;
phosphatase activity as TPTE, but was reported to
inhibit migration (Tamura,M. et al., Science 280, 1614-
1617 (1998)). However, these studies were based on
tumor cells transfected with PTEN cDNA. In contrast, a
recent report (Li,Z. et al., Nat. Cell Biol. 7, 399-404
(2005), Meili,R., Sasaki,A.T. & Firtel,R.A., Nat. Cell
Biol. 7, 334-335 (2005)) which made use of siRNA for
PTEN knockdown demonstrated clearly that PTEN is



=0.33 P < 0.00005 - 88 - Claims 1. A method for diagnosing, monitoring
and/or prognosing the metastatic behaviour of cancer regarding 5 the
occurrence of distant metastasis in a patient, which method comprises
NUaRIRAERF and/or qualitatively determining the level of exdteE&iBGf008777
TPTE in a biological sample isolated froaxsaid patient and quantitatively

and/qr.qualitatively-detegpining the;1Q level of expression of CXGRAIR Srmed

biological sample isolated from said patient, wherein a level of expression

of TPHE%SRE £R\VEPof expression of CXCR4 which is increased

compared to the level of expression in a subject without metastasis of

cancer,or withouta, 1o risk formelasipsis of cancer s ipdicalle 163, o owm
MetaSTatt beHaviour of cancer regardlngxl%e occurrence of distant
metadtasis e foreepotehadl fona naatasthtisrbdhaeiber bl vana@duction of

regarding, e Qegurrepss of distanpetastasis 20 Znhemetaad of claimay 1
1 wherein said quantitative and/or qualitative determination of the level of

exprédy(6s bof TR c M BisRADHEie@inG YR tefRinling tHEEmodRtof hack
nuclej¢ 25 acitwhichis selextedifrom the grrmronskiiogeaf: pPC<(a) aells

nucleligfgicg vg@ighg mprises a nucleic acid seguence S%Iected fr]f(l)mct> € cric
group consisting of g‘l‘:ig I%%\?Oso: fef%?%, é , an&li?or a dervative
lthereof duairat lebst 7094 Sege@ndeyideitii 804 nuadigscidadtieNity -
hybrigizes:with th§,, inhibition of both phosphatases resulted
in nearly complete abrcgation of chemotaxis. Analysis
of cellular PIP; 1levels in siRNA treated cells
demonstrate that abrogation of both, TPTE and PTEN by
15 combined siRNA results in a more profound upregulation
of cellular PIP; as compared to the increase of PIP;
levels in single siRNA treated cells (Fig. 4f). This
together with the observation, that inhibition of both
phosphatases resulted in a more intense increase of
20 cellular pAKT (Fig 4g) wunderlines that activities of
TPTE and PTEN are additive for promotion of tumor cell

chemotaxis and reduction of PIP3/AKT signaling.

Example 6: TPTE promotes metastatic spread

25 Chemotaxis mediated by growth factor receptors like EGF
and PDGF or chemokine receptors such as CXCR4 and CCR7
promotes tumor invasion and metastasis (Muller,A. et
al., Nature 410, 50-56 (2001), Staller,P. et al.,
Nature 425, 307-311 (2003)). To investigate the impact

30 of TPTE in metastasis, tumor cell extravasation, which
is a c¢ritical step for metastatic dissemination of
cancer cells mediated by chemotaxis (Chambers,A.F.,
Groom,A.C. & MacDonald,I.C., Nat. Rev. Cancer 2, 563-
572 (2002)) was studied. siRNA treated, fluorophore-



nucleic acid of (a) under stringent conditions, (c)a nucleic acid which

is degenerate with respect to the nucleic acid of (a) or (b), and MCSU, -

89 - (d)a nucleic acid which is complementary to the nucleic acid of (a), (b)
woehanmfos (i) detecting or determining the amount of a PEGtERL@7/008777
peptide encoded by the nucleic acid undgy (i), 5 and/or (iii) detecting or

e TR g e ARON oA AboksheclliedaL e AR O Re vere
under (ii); and/or ~ (iv) detecting or determining the amount of a T 10
lymphotgetssecit: for the pketein vepaptife NRELSETBr Biszat theteofhours

comprising asepHense gbatleasto consecutivgamine agidsid sads  tumor
protein or peptide, optionally.in a complex with a MHC molecule, in,

biologftat SarfipiesasRaiat f0m Hrfiel s 3 ¥HESmétRSd ST T i
whe&eﬁm;aid rquantitatimgncyet qmaﬂati\lgydefénmdnaﬁqgmmadéveiqﬁc opy .
expresgion gL (R eoraRises delecling of IRIEATITRE e, BMeBLAT of
a nucleic 20 acid which is selected from the group consisting of: (@ a

nuclGEBRidsdieh hpanises aredelerclihseqnenbe seleéte§ ot rsated

grog@@ppgistiqgnpéSE%g; NOspddrnend A& o1 arderyativestisreefroscopic
having at least 70% sequence identity, 25(b3g nuileic acid gvhich
hyMﬂﬁﬁﬁﬁﬁﬁﬁﬂ%&tumor lesions” in e lungs of mice several

10 weeks after inoculation with metastases forming breast
cancer (MDA-MB-231, MCF-7) or malignant melanoma
(MelJuso) cells by human microsatellite specific PCR
demonstrated a 100-1000 fold reduction of the tumor
load in animals which received tumor cells transiently

15 transfected with TPTE siRNA (Fig. 5b).

Independently, experimental metastases assays with MDA-
MB-231 in nude mice giving rise to macroscopic lesions
confirmed these striking findings and proved a crucial

20 role of TPTE for metastatic dissemination (Fig. 5c¢).

Example 7: TPTE and CXCR4 are markers for tumor
metastasis
It was assessed whether the strong promigratory and
25 metastasis promoting activity of TPTE is of relevance
for the metastatic spread of tumors. To this end,
independently collected samples from 34 breast cancer
patients from a thoroughly characterized cohort (Ahr, A.
et al., Lancet 359, 131-132 (2002)) and 24 non-small
30 cell 1lung cancer specimens were typed for TPTE
expression by real-time RT-PCR. There was no
significant correlation between TPTE expression and
tumor stage or differentiation grade. However, TPTE

positive tumors displayed significantly more regional



nucleic acid of (a) under stringent conditions, (c) a nucleic acid which
is degenerate with respect to the nucleic acid of (a) or (b), and (d)a
nucleic acid which is complementary to 30the nucleic acid of (a), (b) or (c),
waltoos(iydetecting or determining the amount of a protein oP@&ERaen7/008777
encoded by the nucleic acid under (i), apd/or MCULP - 90 - (iii) detecting
or determining the amo f an antibpd egifi rotej ; g
pepiit NG ) et 1) deleing o B (e amodatafa 1732
lymphbcyrbsspeéifie forithe premasdp pddirie FRIEF (iNRFAAAE tHeFdspries
COMPHsiag 35equsnce erableastH consgeytive aptipe 6idsof $aid also a
protein or peptide, optionally in a complex with 8 MHC molecule, in a
bioldBREA SEATHIE isdPAted Fom2epatlat <& 4.3%5 methdd Ot eaii 5™ -
8, wintreiretherpyclelccacidmmdee €) ofsaidnpistitatve awioedudltatiiXCR4
deteuninelan pline leush QLEXPreasien ot ThIE: eqmeriseRadueeic acid;s)
sequence encoding a protein or 15 peptide comprising an amino acid_
sequeheEeklected freRtthkigevptdonsistigbeSEQ ¥B1§O0s: 8F9, 181 fFant
12, 13- endctd of a@erivatiye thereehbavingait teask 70%eseaiieRcecancers
identgoand/or the proteir%or peptide undeF{ (i%}i{r&%‘}aid guantitative and ot
qualifatite- 20 TREMIFRALLY ‘of the Bvef B expression SITFTE comprises
1an aminoratitsequente ssiatted fohe tvd grouprepnsisting:of SEQeiBendent
NOs; 8. 91Q AL 12,13 8pd 14, oradlerivagve Berenhhaving.al 18Rbined
70% sequence identity. 25 5. The method of claim 3 or 4, wherein the
NUCIEIERERPERESr MfinEEE qRaftENCB AnerdrididitdiveieitbmiRaoRased
of thendavel of expressiee of Q¥ER4 compsises a umeleic atisdeencei ther

enCO%E%E?pE§8EEm6r both molecules display an even reduced
15 risk for metastasis (2%, p<0.00005, Tab. 2c) indicating
that co-expression of both molecules is important for
metastatic spread of cancer, in particular breast and

lung cancer.

20 Table 2a TPTE expression correlates with metastatic

spread.
Status TPTE- metastatic site
Expresgsion lymph nodes distant
TPTE positive
25 (76%) 7 (21%)
n=33
TPTE negative
9 (37%) 0 (0%)
n=25
Total P < 0.003 P < 0.02
n=58

25



30 peptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 49, and 50, or a derivative thereof having at
least 70% sequence identity and/or the protein or peptide under (ii) in
WICBE/P3RL - said quantitative and/or qualitative determinabigTYEf2@/008777
level of expression of CXCR4 comprises7an-amino acid sequence

selegted fromthe group £ongisting of SEQ IPNOS1 42370 998 @gigtant

deriygtive thereaf having at 5 least 7fl sequence identity. 6. The method

of any one of claims 2 to 5, wherein the detection or determination of the

amount ¢f-said-nucleic-acid-comprises-16 tact he hiolediea !

sample v
(i) detec
between

ideart ageokorich
ing the formation o

- econtactina-the-b H
UTMoTToTo L U1 CuTtatturtyg T ururoyivail

binds specitirallydedbe auglete acid, and

theExgure sgitothe nucltionabidnedes The metrdbiedfanty one of

ordetermining the gmount of a Tompiex

claims 2
protein o
with an 2

between

one qf claims ZEtoa%iwl erein the g%tet(:ggg)or determinat'ion(gf%tpe amount
of said antlbogy omprises

n=3

Total P = 0.5 P < 0.02

n=58

fo5, WRgEg]R the detection or determination of the amount of spid
[ peptide comprises (i) contacting the biological sample
0 agBREVRicKebinds spelificAfy 1 the protein 8r pédtide, and
(il detecting the Mx@Aation of

or determining the amount of a complex

the agegtard the protein or peptide. 2% 8. The method of any

5 Table 2¢ Simultaneous expression of TPTE and CXCR4
highly correlates with distant metastasis.

10

Status TPTE
and CXCR4-

Expression

metastatic site

lymph nodes ‘distant

TPTE positive
AND
CXCR4

positive
n=10

7 (70%) 6 (60%)

TPTE negative
OR
CXCR4
negative
n=48

27 (56%) 1 (2%)

Total
n=58

P = 0.33 P < 0.00005




10

15

20

25

30

() contacting the biological sample with an 30 agent which binds

specifically to the antibody, and (i) detecting the formation of or
determining the amount of a complex between the agent and the antibody.
MC sLA P - 92 - 9.The method of any one of claims 2 to 5, wherein tH&S5LLP
detection or determination of the amamt of said T lymphocyte comprises

() contacting the biological sample with an 5 agent which binds

specifically to the T lymphocyte, atd. aimgii)detecting the formation of or
determining the amount of a complex between the agent and the T
lymphocyte. 10 10.The method of claim 6, wherein the agent which binds
specifically tod¢heodclei€ acid iscaregligoaiicleotidenorpobyemtieptideand /or
which_hybridizes.specifically, to.said nugleic acid, 1511 t [
T R T Tpia ooty RS TRl o M O I raing
pastideiscancastivoely bifidingisgetificallyed saidgsrotein or peptidea2dent,
B T e o e e/ ox
the antibody Is a protein or peptide binding specifically to said antibody.
BT methirllof clirhormieieis thekgentaiisiéh Zbirrteosiretically of
tphe Tilymphoeyls isa ce Presepting the complex betyeenthe proteiner
or peptide or the part thereof comprising a sequence of at least 6
ecreauNEC Ao aEdY oPSeld Proteincer HeplidEgdrwRigRIF&Tning the

lymphocyte-is specificand.an MHCHelgeule., 5 biological sample
isolated from said patient, wherein a level of
expression of TPTE and a level of expression of CXCR4
which is increased compared to the level of expression
in a subject without metastasis of cancer or without a
risk for metastasis of cancer is indicative for a
metastatic behaviour of cancer regarding the occurrence
of distant metastasis or for a potential for a
metastatic behaviour of cancer regarding the occurrence

of distant metastasis.

2. The method of claim 1 wherein said quantitative
and/or qualitative determination of the level of
expression of TPTE comprises

(1) detecting or determining the amount of a nucleic
acid which is selected from the group consisting of:

(a) a nucleic acid which comprises a nucleic
acid sequence selected from the group consisting of SEQ
ID NOs: 1, 2, 3, 4, 5, 6, and 7, or a derivative
thereof having at least 70% sequence identity,

(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,

(c) a nucleic acid which is degenerate with

respect to the nucleic acid of (a) or (b), and
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30 14. The method of any one of claims 1-13 wherein said monitoring
comprises determining regression, course or onset of said metastatic
behaviour of cancer. MCSIAP - 93 - 15. The method of claim 14,which
comprises determining the level of expression in a first sample at a fildCSLLP
point in time and in a further sample at;a 5 second point in time and a
comparison of the two samples. 16. The method of any one of claims

1-15 whergjn said paiept has-qancermetastasis afcansenaedenadd, to
relapse of cancer or is suspected of or has a risk for falling ill with cancer,
fraeadtisia ot EaAcarrfelfor @relagdd) ofdanket., 1%/ $he method of

any one @f £laims 8516, whersie i saithggentds aheledin adetecipbig e in
manner. 18The method of any one of claims 1-17, wherejn said biological
S3mpREEIM AfiseSBEATRGId dhd/oFBEdy TESHE 5 18 Al rdmder ~ (1),
guRNtikatively and/or qualitatively determining the level of expression of
TPTE and the level of expression of CXCR4 for diagnosing, monitorin
arididr bigrvsing fe nietastatic BeRAviow Bt catn%%r 2534% Arking e 27
esetilenge of distantmetasiasis comprigng means for quastitatively under
and/or qualitatively determining the level of expression of TPTE and

Bans f antitatively and/or qualitatively determining the level of
expressior 0 E€XCI4 ila  determining the amount of a T

lymphocyte specific for the protein or peptide under
(i1) or a part thereof comprising a sequence of at
least 6 consecutive amino acids of sald protein or
peptide, optionally in a complex with a MHC molecule,

in a biological sample isolated from a patient.

3. The method of c¢laim 1 or 2 wherein said
gquantitative and/or gqualitative determination of the
level of expression of CXCR4 comprises

(1) detecting or determining the amount of a nucleic
acid which is selected from the group consisting of:

(a) a nucleic acid which comprises a nucleic
acid sequence selected from the group consisting of SEQ
ID NOs: 47, and 48, or a derivative thereof having at
least 70% seguence identity,

(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,

(c) a nucleic acid which is degenerate with
respect to the nucleic acid of (a) or (b), and

(d) a nucleic acid which is complementary to
the nucleic acid of (a), (b) or (¢), and/or
(1i) detecting or determining the amount of a protein
or peptide encoded Dby the nucleic acid under (i),

and/or
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30 biological sample isolated from a patient, wherein if said means are
means for detection of a nucleic acid or determining the amount of a

nucleic acid, said detection or determining of the amountis by -94 -  posiip

amplification of said nucleic acid. 20.The kit of claim 19 wherein said

means for quantitatively and/or qualdgatively determining the 5 level of
expression of TPTE are selected from the group consisting of (imeans for
detectinglerdetetminingdhe amouat-ofimnugleic ankl whiatvisrgelectetl an

from the group consisting of: 10(a)a nucleic acid which comprises a
AR o SRR b Seieceh R e oS hneieing ST ELR D NBES
1,i3,)3, dabd@cand 7, or a derivative thereof having at least 70%

equence identity, (b).a nucleic acid which hybridizes, with the 15
31}31%0 a%ﬁ% o (%Lrllﬁdero srtrinéigrﬁecror%lrﬁ%)%g, H C) a"’“ﬁ‘ﬁéﬁ%ﬁz acid which
isydegenerdte witpeaspettto floernucheic aricbbka) oroth), adtide (dpader
yglsic agid which s complementary tg e nueleic acid of (@), (D)Or (€} ¢
gngﬁ)r 2 |i)vr%1ea€% for detecting or get!g?min#lg eaésmc%n%q%? a pefotein oraL
peptile efcodurhby thtpvceicadidandee {iflsanddr sdlifmenrstfoin or

detsetingor deferminingthe amount of,ap ANIboAY $pecifig ipr the proteine |
or peptide under 25(ii), and/or
in a bioclogical sample isolated from a patient.

4. The method of claim 2 or 3, wherein the nucleic
acid under (i) in said quantitative and/or gqualitative
determination of the level of expresgion of TPTE
comprises a nucleic acid segquence encoding a protein or
peptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 8, 9, 10, 11, 12,
13, and 14, or a derivative thereof having at least 70%
sequence identity and/or the protein or peptide under
(i1) in said quantitative and/or qualitative
determination of the level of expression of TPTE
comprises an amino acid sequence selected from the
group consisting of SEQ ID NOs: 8, 9, 10, 11, 12, 13,
and 14, or a derivative thereof having at least 70%

sequence identity.

5. The method of claim 3 or 4, wherein the nucleic
acid under (i) in said quantitative and/or gqualitative
determination of the level of expression of CXCR4
comprises a nucleic acid seguence encoding a protein or
peptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 49, and 50, or a
derivative thereof Thaving at 1least 70% sequence

identity and/or the protein or peptide under (ii) in
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(iv) means for detecting or determining the amount of a T lymphocyte
specific for the protein or peptide under (ii) or a part thereof comprising a
sequence of at least 6 consecutive amino acids of said protein or 30 yjcsLLE
peptide, optionally in a complex with a MHC molecule, in a biological

sample isolated from a patient. MCFALP - 95 - quantitatively and/or
qualitatively determining the level of expression of CXCR4 are selected

fram $he.groyp consisting abhmeans,for detegtingor deferpining theon o

amount of 5 a nucleic acid which is selected from the group consisting of:
(e ndeERlacidivhfeFrestRprisEs afuclErtEttd SeguiBhéESEleddd fABMATC

the goup consistingef SEQeq D-NPs:AZ, 3ndd8, el detivative theregko

having at 10 least 70% sequence identity, (b) a nucleic acid which

AybriliRes wih thedcl&ie aciatof ta) SRBer afrihgentderirdhs Paving) £

nucleic aciskwhich.is degenerate- with respect to the nucleic acid of (a) or
(b), and 15(d)a nucleic acid which is complementary to the nucleic acid of

(@), (b) or (c), and/or (ii) means for detecting or determining the amount of
g proteingipeptide sacededysthe pucleie agickunder2 to 5, wherein

the detection or determination of the amount of said
nucleic acid comprises
(1) contacting the biological sample with an
agent which binds specifically to the nucleic acid, and
(ii) detecting the formation of or determining
the amount of a complex between the agent and the

nucleic acid.

7. The method of any one of claims 2 to 5, wherein
the detection or determination of the amount of said
protein or peptide comprises

(i) contacting the biological sample with an
agent which binds specifically to the protein or
peptide, and

(ii) detecting the formation of or determining
the amount of a complex between the agent and the

protein or peptide.

8. The method of any one of claims 2 to 5, wherein
the detection or determination of the amount of said
antibody comprises

(i) contacting the Dbiological sample with an
agent which binds specifically to the antibody, and

(ii) detecting the formation of or determining
the amount of a complex Dbetween the agent and the

antibody.
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(1), and/or 20 (iii) means for detecting or determining the amount of an
antibody specific for the protein or peptide under (ii), and/or (iv) means for

detecting or determining the amount of a T lymphocyte specific for the gy

protein or peptide 25 under (ii) or a part thereof comprising a sequence of

at least 6 consecutive amino acids-ofsgaid protein or peptide, optionally in

a complex with a MHC molecule, in a biological sample isolated from a
patient. 3G R2. Thetkiicef ctaimaa0,orctls wherein thenaucteie acisl uneee e in
I, said uantitatve andior qualitative determination of the level of 4 ¢
expression 0 E Comprises anucleéic acid sequence encoding a
prateinoe yME 8t bip@tsepeptide comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 8, 9,10, 11, 12,.

and 14, or%L éer?v%%ﬁggﬁﬁér%%f hg\gﬁﬁg }%gs?gib%%eqL?earrlné)e}%en‘ﬁztly%% an
agd/ot theproteit bngeptige ondercs i) ¥n saidtuaniitativergmelforte, and
qualitative determinatiaon. of th el of ion of TPTE ¢ rises.
amino aci %%&%1%%%& ec?%‘llr%gm t 8%%?{? %gnsién{lggo% SE eIéD%?\Ig’(l)%sr?Lng
&re 16l 18 aad tomwrlederivativetiercohhavigpatieanJo%ws) T
31?;;@%8 identity. 23. The kit of claim 21 or 22, wherein the nucleic acid
under (1) In said quantitative and/or qualitative determination of the level of
expression of CXCR4 15 comprises a nucleic acid sequence encoding a

Aretein or peptide.comprising an anynoacid,sequence selected rom e o

group consisting of SEQ ID NOs: 49, and 50, or a derivative thereof
ViR at |zt 7096 sédulence feentity-&fd/or e pFotEin offéptide tfideran
() 20 said quiangtative andigs gualitative determination of thelevekef; 7o s

expression of CXCR4 comprises an amino acid sequence selected from
thBfrod €8AdigtifPoPSES MRERI4924514E50, or a derivative thereof
having at least 70% sequence identity.

11. The method of claim 7, wherein the agent which
binds specifically to the protein or peptide 1is an
antibody binding specifically to said protein or

peptide.

12. The method of claim 8, wherein the agent which
binds specifically to the antibody is a protein or

peptide binding specifically to said antibody.

13. The method of claim 9, wherein the agent which
binds specifically to the T lymphocyte is a cell
presenting the complex between the protein or peptide
or the part thereof comprising a sequence of at least 6
consecutive amino acids of said protein or peptide for

which the T lymphocyte is specific and an MHC molecule.

14. The method of any one of c¢laims 1-13 wherein
said monitoring comprises determining regression,

course or onset of said metastatic behaviour of cancer.
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25 24. The kit of any one of claims 20 to 23, wherein said means for
detecting or determining the amount of said nucleic acid comprise an

agent which binds specifically to the nucleic acid. 30 25. The kit of any

one of claims 20 to 24, wherein said means for detecting or determinimg SL.LF
the amount of said protein or peptide gomprise an agent which binds
MCSLLP - 97 - specifically to the protein or peptide. 26. Theof any one of
claims 20 to 25, wherein said means for detecting or determining the

amount of 5 said antibodycomprise an agent which binds specifically to

e -antiboBye 27 "R KEof aff one dFdEims 28 to 2678 Erein SEPPTLSES

meansfarfstectingor detesmining theamoiud oh 10 said T drephocytanple
comprise an agent which binds specifically to the T lymphocyte. 28. The
Rif ofttlaim i wWhidih tHétadeM v binds ?pe%ﬁi%‘égffo tieMRtRIAT 2

agiddsan 15qligenugleotidenas palymicleotidesmyhieh bybridigés the two
specifically to said nucleic acid.
samples.

16. The method of any one of claims 1-15 wherein
said patient has cancer, metastasis of cancer and/or a
relapse of cancer or is suspected of or has a risk for
falling ill with cancer, metastasis of cancer and/or a

relapse of cancer.

17. The method of any one of claims 6-16, wherein

said agent ig labeled in a detectable manner.

18. The method of any one of claims 1-17, wherein
said biological sample comprises body fluid and/or body

tissue.

19. A kit for gquantitatively and/or qualitatively
determining the level of expression of TPTE and the
level of expression of CXCR4 for diagnosing, monitoring
and/or prognosing the metastatic behaviour of cancer
regarding the occurrence of distant metastasis
comprising means for quantitatively and/or
gqualitatively determining the level of expression of
TPTE and means for quantitatively and/or qualitatively
determining the level of expression of CXCR4 in a
biological sample isolated from a patient, wherein if
sald means are means for detection of a nucleic acid or
determining the amount of a nucleic acid, saild

detection or determining of the amount is by



10

15

20

25

30

29. The kit of claim 25, wherein the agent which binds specifically to the
protein or peptide is an 20 antibody binding specifically to said protein of;
peptide. 30. The kit of claim 26, wherein the agent which binds
specifically to the antibody is a protein or 25 peptide binding specifically to
said antibody. 31. The kit of claim 27gyherein the agent which binds
specifically to the T lymphocyte is a cell presenting the complex between
thegroeinr ae peptider3@ ot thenparl thereafcciomprising a sequence of at
least 6 consecutive amino acids of said protein or peptide for which the T
lymphocyte is specific and an MHC molecule.

20. The kit of c¢laim 19 wherein said means for

quantitatively and/or qualitatively determining the
level of expression of TPTE are selected from the group
consisting of
(1) means for detecting or determining the amount of
a nucleic acid which is selected from the group
congisting of:

(a) a nucleic acid which comprises a nucleic
acid sequence selected from the group consisting of SEQ
ID NOs: 1, 2, 3, 4, 5, 6, and 7, or a derivative
thereof having at least 70% sequence identity,

(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,

(c) a nucleic acid which is degenerate with
respect to the nucleic acid of (a) or (b), and

(d) a nucleic acid which is complementary to
the nucleic acid of (a), (b) or (¢), and/or
(11) means for detecting or determining the amount of
a protein or peptide encoded by the nucleic acid under
(i), and/or
(1ii1) means for detecting or determining the amount of
an antibody specific for the protein or peptide under
(ii), and/or
(iv) means for detecting or determining the amount of
a T Ilymphocyte specific for the protein or peptide
under (ii) or a part thereof comprising a sequence of
at least 6 consecutive amino acids of sgaid protein or
peptide, optionally in a complex with a MHC molecule,

in a biological sample isolated from a patient.

21. The kit of claim 19 or 20 wherein said means for

CSLLP
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quantitatively and/or qualitatively determining the
level of expression of CXCR4 are selected from the
group consisting of

(1) means for detecting or determining the amount of
a nucleic acid which 1is selected from the group
consisting of:

(a) a nucleic acid which comprises a nucleic
acid sequence selected from the group consisting of SEQ
ID NOs: 47, and 48, or a derivative thereof having at
least 70% sequence identity,

(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,

(c) a nucleic acid which is degenerate with
respect to the nucleic acid of (a) or (b), and

(d) a nucleic acid which is complementary to
the nucleic acid of (a), (b) or {(c¢), and/or
(ii1) means for detecting or determining the amount of
a protein or peptide encoded by the nucleic acid under
(1), and/or
(iii) means for detecting or determining the amount of
an antibody specific for the protein or peptide under
(i1), and/or
(iv) means for detecting or determining the amount of
a T lymphocyte specific for the protein or peptide
under (ii) or a part thereof comprising a sequence of
at least 6 consecutive amino acids of said protein or
peptide, optionally in a complex with a MHC molecule,

in a biological sample isolated from a patient.

22. The kit of claim 20 or 21, wherein the nucleic
acid under (i) in said quantitative and/or qualitative
determination of the level of expression of TPTE

comprises a nucleic acid sequence encoding a protein or
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peptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 8, 9, 10, 11, 12,
13, and 14, or a derivative thereof having at least 70%
sequence identity and/or the protein or peptide under
(1i) in said guantitative and/or gualitative
determination of the level of expression of TPTE
comprises an amino acid seqguence selected from the
group consisting of SEQ ID NOs: 8, 9, 10, 11, 12, 13,
and 14, or a derivative thereof having at least 70%

sequence identity.

23. The kit of c¢laim 21 or 22, wherein the nucleic
acid under (i) in said quantitative and/or gqualitative
determination of the 1level of expression of CXCR4
comprises a nucleic acid sequence encoding a protein or
peptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 49, and 50, or a
derivative thereof having at 1least 70% sequence
identity and/or the protein or peptide under (ii) in
sald quantitative and/or qualitative determination of
the level of expression of CXCR4 comprises an amino
acid sequence selected from the group consisting of SEQ
ID NOsg: 49, and 50, or a derivative thereof having at

least 70% sequence identity.

24, The kit of any one of claims 20 to 23, wherein
said means for detecting or determining the amount of
said nucleic acid comprise an agent which binds

specifically to the nucleic acid.

25. The kit of any one of claims 20 to 24, wherein
sald means for detecting or determining the amount of

sald protein or peptide comprise an agent which binds
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specifically to the protein or peptide.

26. The kit of any one of claims 20 to 25, wherein
said means for detecting or determining the amount of
said antibody comprise an agent which binds

specifically to the antibody.

27. The kit of any one of claims 20 to 26, wherein
sald means for detecting or determining the amount of
said T lymphocyte comprise an agent which binds

specifically to the T lymphocyte.

28. The kit of c¢laim 24, wherein the agent which
binds specifically to the nucleic acid 1is an
oligonucleotide or polynucleotide, which hybridizes

specifically to said nucleic acid.

29. The kit of c¢laim 25, wherein the agent which
binds specifically to the protein or peptide 1is an
antibody binding specifically to said protein or

peptide.

30. The kit of claim 26, wherein the agent which
binds specifically to the antibody 1is a protein or

peptide binding specifically to said antibody.

31. The kit of c¢laim 27, wherein the agent which
binds specifically to the T Ilymphocyte 1is a cell
presenting the complex between the protein or peptide
or the part thereof comprising a sequence of at least 6
consecutive amino acids of said protein or peptide for

which the T lymphocyte is specific and an MHC molecule.



