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decrease cancer mortality in the last three decades.

[0004] Autonomous cell growth resulting in tissue invasion and metastasis is the defining
feature of all malignant neoplasms. Cancers do not necessarily arise solely as a result of an
accelerated rate of cell proliferation. Rather they are the consequence of an imbalance between
the rate of cell-cycle progression (cell division) and cell growth (cell mass) on one hand and
programmed cell death (apoptosis) on the other.

[0005] Resolving the identity of the oncogenic drivers of tumorigenesis and metastatic
growth is crucial not only for understanding the pathobiology of cancer, but also for treating
patients, as such genes are increasingly being exploited for therapeutic benefit (Herceptin,
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anplification, sequence nutations or pronoter hyponethyl ation.
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predisposition to turn tumorigenic. This method includes detecting in the one or more cells an
altered amount, an altered subcellular localisation or an altered activity of a Rab binding
protein, in particular a Rab11FIP protein.

{0010] The invention also provides a method of diagnosing the risk of developing a
neoplasm. This method includes determining at least one of the expression level, the activity
level and the subcellular localisation of a Rab binding protein, in particular a -Rabl1FIP

protein.

{0011] The application is also concerned with the identification of suitable compounds
capable of modulating the activity of 2 Rab binding protein, in particular a Rab11FIP protein,

and thereby for example of acting as anti-cancer agents.
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a cancer cell into the host organism. The cancer cell comprises a compound suspected to be

g capable of modulating the amount or the activity of a Rab binding protein. The method further
‘ includes monitoring the growth of any tumor (including a plurality thereof) in the host

- organism,

[0017] In yet a further aspect the invention provides a method of determining whether a
neoplasm is sensitive to an alteration of intracellular calcium levels. The method includes
determining the expression and/or the activity of a Rab binding protein. An increased
expression or an increased activity of the Rab binding protein is an indication that the

neoplasm is sensitive to an alteration of intracellular calcium levels.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood with reference to the detailed description when
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PCT/ SGz%%?a/ir?ego&ajfg Ng indicates "not significant". Asterisks indicate >0.4 correlation with the
proliferation signature. Black vertical bars above the heatmap in panel A denote ERBB2
(HERZ2/nen) positivity by immunohistochemistry.

[0023] Figure 6 illustrates that RCP overexpression in MCF10A cells induces oncogenic
phenotypes. A: Endogenous RCP levels assessed by Western blot in MCF10A and breast
cancer cell lines. B: Impact of RCP overexpression on ceil morphology. (Scale bars, 100 pum.,).
C: Effects of RCP overexpression on localization of E-cadherin at cell-cell junctions (top),
organization of F-actin (middle) and expression of fibronectin under serum starvation (bottom)

by immunofluorescence. (Scale bars, 50 um.) D-F: Effects of RCP overexpression on (D)
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growt h factor-independent proliferation of MCF10A cells by WST assay
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PCT/ 80680 the1agpoptotic effects of RCP inhibition in serum-starved MB231 cells by TUNEL
staining. (Scale bars, 100 pum.)

[0027] Figure 10 depicts the derivation of the proliferation signature. 1,134 IMAGE
clones identified by Whitfield et al., ((2002) Mol Biol Cell, 13, 1977-2000) as cell cycle
regulated genes (in HeL a cells) were mapped to 884 UniGene IDs (build #187), corresponding
to 2,113 Affymetrix probe sets (UI33A and U133B). Using these probe sets, expression
profiles of the Uppsala fumor cohort (n=251) were hierarchically clustered (Pearson
correlation, average linkage) and visualized in an Eigen clustergram heatmap (left side). White
signals in Fig, 10A indicate ébove—mean expression, white signals in Fig. 10B reflect below-



6 mean expression. The respective degree of brightness reflects the
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[0032] The small GTPase proteins of the Rab family are known to have crucial roles in
regulating cellutar activity including intracellular membrane trafficking, signal transduction,
receptor recycling and the recruitment of effector proteins to cellular membranes. Similar roles
have accordingly been ascribed to Rab family interacting proteins such as Rabll family
interacting proteins. Rab11-FIP3 has for example been shown to play a critical role in the
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primarily with Rabl1 to regulate protein sorting in tubular endosomes (Peden, A.A., et al,,
(2004) Mol Biol Cell 15, 3530-3541). Rab11-Rab11FIP1 complexes have been shown to
channe] transferrin receptor away from lysosomes (the degradation pathway) to recycling
endosemes (the recycling pathway), thereby promoting a relative increase in the Icve;l of
membrane-bound receptor (Peden et al., 2004, supra). Though speculative, it is plausible that
the transforming effects of Rabl1FIP1 may be mediated by this shift towards the recycling
pathway, prolonging the membrane localization (and thus function) of certain membrane
proteins such as the integrins or growth factor receptors with oncogenic roles. The strong

correlation the present inventors observed between Rabl1FIP1 expression and ERK
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elephant and a human. The cell may also be a cell of a conventional cell line, for instance a
cancer cell line. The cell is in some embodiments cultured. A respective cell may in other
embodimegts be included, for example part of, an organism, such as for instance one of the

examples above.
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modulating the amount of a Rab binding protein, such as a Rab11FIP protein. Modulating the



dog, a cat; a chinpanzee, a rhesus nonkey, "a nmacaque, an orang- utan

a cattle (%p 2 a__marnoset, an Anmerican pika, a gal ago "bushbaby’
a squirrel WO nded armadillo, an el ephant and a® 'Gﬁﬁ?f‘“f"qqul
cell may also be a cell of a conventiong cell line, for instance a
cancer cell

| i c is i.n.s enbodi nent s | tured.
respect i FEORY (F}etﬁﬁ}ﬁﬁ%nh"& %F‘aYém]ng%lgg BPOTHRY ?ﬁgﬁ totplop 6gﬁrﬁ’ﬁlﬂléa Rab
part of, baﬂmgr;gafwsmolesueé; pi&ertQh al dafl} BN@EnORRo Sét-uphRich @X a1t Bbe or in an
above. [00 8] So nboPé[ nts, of é&g Err egl‘ngg met hod according to_the
i nvent i ofi™§ e ‘fF(SEﬁ‘il tyssgpdatien affbe Reb emEgieiBinY; fatinptaptediersllowed
such as & E’@Ql&nﬂeﬁ'dﬁtw BiofoasdyRAEt @k laNGidalie plRadO Pl ol%ﬂé}? calcinm-activated
PCT/ S&2008/ 000116 _ 12 am)unt of the Rab bi ndi gﬁﬁg lppl ncl ude al | ow ng

a porti oRrast RE calpaial Mhuabdiusrtivenexaple, Rabh deen displopadciol apstain
present k. ApESH g Prol B1y74hd' $brMink-Hich Bﬁfé pw idfy @ﬂgﬁ a%ta}%?st fok ‘dgg?ﬁ?sr ahd t@ﬂe

organism to be egra ed. Degra atlon
for inst algeedby calpaigdel vive Nigelas, avy;, eea. (@QOS)tiizodlepr dté&éz}ﬁab)hl\@xiuiatmg

Cal pai ny HERESARE of M Rt BITER G IR 245 BhBd mBHBEN. Bloresion e

contain Rnﬂ:ﬂrl@ﬁ’ EEﬁélin( Phis may for &nstnﬁle rbeTdarried @it)bynaimihistering iacdompetndethat

as targets al pai ns. t cal a| n

(Ni col as™ {eégh 2 xpr?s%ﬁg? %ﬁ gﬁ‘ﬁéﬁﬁﬁnﬁ d’éh eﬁ’?s §&WB%¥HIX€¥P rRjotein
t he armumraym;e mﬁeadadb)rhiefubeﬂl.gApraﬁtlﬂuﬂaﬁﬁy eRdmiple,| } m6|d;tﬁ1%s§f(}5td uit: el RQJIHFE’
expression, of t FI P ei n.. Thi or exanple be carri
ot by aie S e 60U G OF RAECleH At BRSOl it A ey G e
Rabl 1FI Padid sloictle. The expression of the RabllFIP protein my be

i ncreased or reduced. As an illustrative exanple, the expression of

t he Rabl 1FI[#939p Tht eérm 'hmylehacrtbﬂumedc'bys nged hsretrf rﬁerﬂttﬁh@i fuodsd gkid in any

Cor m ~noRP P sETigtP. GRh =2 Sk sfheies faybleCRaRteq & apomtibrien drereot
aci d i n Hngleic [:HEB:EI intlede dorf ingfacet DDA, nflechleaYe.gj, I@Mﬁr@ﬁdﬁﬁ: DNajbRBA
61 ance RRRIF{PEA TN A ot S esne PNE 51 Erschred Yoo Myniotdg aralogues

(e. Ig ., NeNAng m@dxogud&faaﬁxsmearﬂ\m\ld hAr(pRMLngnaﬂeicachﬁ) umn?armNAemfw teof
anal ogues__or_using nucleic acid, che a ot ei c

e oy Bl el S SrPRplnE R Ee 3t St it BB iy Sy
single anvdmuhltgpmﬂhamdmt henekdaal;p raasRNR. ok MNKAGholkhde WillVienidednSuch
typi cal | but .not necess RNA or. nol_ec Wi be .
uaba’ " stisieth hefl en BCF R BN e TR 2 RAHE T T SRNAT Symtetic
anom c DNA, acbpBlymey of DNA end Bl:\m cﬂxgﬁmmﬂoyidw; efaf A[l“dé}:veﬁﬁﬁ; ﬁmm acid may
ol i gonuc ec i ve, nuc] ei c rthe

contal n HEREHATS, Poaltif por a T GeR SIS B B REIT 08 ke Suin By g or a

af }‘ i ni It Viaba ginGomniz enrlﬁﬁhiécntd the ﬁﬁﬁ&g&ﬁmﬂbmﬂé snaly bR 1§tﬂhﬂbdgleﬁ1|161£8dﬂor puéiﬁed.
nol ecu e isgol at enri che ur i The n ei ¢ aci
e e TRl o Bofeue i ST mbelte Pe o lamat Refinl coursg

cloning or by subtractive hybridization. The natural source may be mammalian, such as

human, blood, semen, or tissue. The nucleic acid may also be synthesized, e.g. by the triester

method or by using an antomated DNA synthesizer.

[0040] Many nucleotide analogues are known and can be used in nucleic acids and
oligonucleotides used in the present method of the invention. A nucleotide analogue is a
mucleotide containing a modification at for instance the base, sugar, or phosphate moieties.
Modifications at the base moiety include natural and synthetic modifications of A, C, G, and
T/U, different purine or pyrimidine bases, such as uracil-5-yl, hypoxanthin-9-yl, and 2-
aminoadenin-9-yl, as well as non-purine or non-pyrimidine nucleotide bases. Other nucleotide

analogues serve as universal bases. Universal bases include 3-nitropyrrole and 5-nitroindole.
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disclosed in US patent application 2005/0191618.

[0043] A typical embodiment of such a siRNA for the current invention includes an in
vitro or in vivo synthesized molecule of 10 to 35 nucleotides, in some embodiments 15 to 25
nucleotides. A respective si-RNA molecule may be directly synthesized within a cell of
interest (including a cell that is part of a microorganism and an anmimal). It may also be
infroduced into a respective cell and/or delivered thereto. An illustrative exarple of delivering
a siRNA molecule info selected cells in vivo is its non-covalent binding to a fusion protein of
a heavy-chain antibody fragment (Fab) and the nucleic acid binding protein protamin (Song,
E. et al. {2005), Nature Biotech. 23, 6, 709-717). In an embodiment of the present invention
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Rabl1FIP protein, includes the use of a compound that alters the pattern of posttranslational

modifications of the Rab binding protein. llustrative example of a respective postiranslational
modification are phosphorylation, dephosphorylation, acetylation, and ubiquitylation. As a
result of a respective posttranslational modification, e.g. phosphorylation, the activity of the
Rab binding protein changes. As an illustrative example, Rab11-FIP2 function has been shown
to be regulated by phosphorylation on serine 227 (Ducharme, N.A., et al., Molecular Biology
of the Cell (2006) 7, 8, 3625-3637). Phosphorylated by the kinase MARK2/EMK1/Par-1B
(MARK?2), Rab11-FIP2 serves in establishing epithelial cell polarity (ibid.).

[0047) A compound that modulates the activity, expression, amount or subcellular
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[0050] A further example of a compound modulating a posttranslational modification of a
Rab binding protein is an agonist or antagonist for a cell surface molecule that is able to
induce the regulation of a protein kinase or protein phosphatase.
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i'ntracel lular free cal cium ([ CaZ+]) hé el évation of free Ca2+ in
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death induced by vitamin D3 and EB 1089 (Mathiasen, LS., et al., (2002) J. Bio. Chem. 277,

30738-30745). The protease (protein degradation) function of calpains depend on PEST (Pro,
Gly, and Ser/Thr-rich) amino acid motifs present in the peptide sequence of protein targets of
calpains (Dice, J. F. (1987) FASEB J. 1, 349-357; Tompa, P., et al., (2004) J. Biol. Chem. 279,
20775-20785; Rechsteiner, M., & Rogers, S.W.,.(1996) Trends Biochem. Sci. 21, 267-271;
Shumway, S.D., et al., (1999) J. Biol. Chem. 274, 30874-30881; Fukuda, M., & Itoh, T.,
(2004) J. Biol. Chem. 279, 22314-22321). RAB11FIP1, contains for example three such PEST
mofifs located between the C2 domain and the RBD (Rab binding domain). In a recent study,
Marie, et. al. sought to determine if the PEST motifs in RAB11FIP] target it for regulated
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osteosarcoma, pancreatic carcinoma, prostate carcinoma, squamous cell carcinoma of the head

and neck, thyroid carcinoma and urothelial carcinoma.

[0054] An altered amount, an altered expression or an altered activity of 2 Rab binding
protein in a cell may be adjusted to a level corresponding to about an average level or to a
commonly found level. Altering the amiount of the Rab binding protein in the cell may be
achieved via the modulation of the activity or of the expression of a protease. In some
embodiments such a protease is a calcium dependent protease (calpain), e.g. calpain I or I In

some embodiments the activity and/or the expression of a calpain protease is modulated via an
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]

or conversion involving forming or breaking chemical bonds on the prodrug. A respective
prodrug may as such not be fully active or physiologically available until converted in vivo t0
its therapeutically active or available form. A “prodrug” may also include a product formed, in
vitro or physiologically, by a covalent or non-covalent bond between the respective drug
molecule (in this case the parent vitamin D/ vitamin D analog) and a carrier moiety. It is also
to be understood that certain compounds can exist in solvated as well as unsolvated forms

such as, for example, hydrated forms. A solvated form is also simply referred to as a "solvate”.
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i ncl ude acthiatsdinautiabpreseases hand, [1). 1y sememyhodinents é%tpqnvnmswnaplt@edaacemy
Or  Non- CeyBhebrelos opsms%dmgepree&oew BeCantinbRatiSPIRE Y k&pédive fnbapiasm

case the parent vitamn D/ vitamn D analog) and a carrier rml ety. It
i s al so ot @MEEVilhbresersiiya te aralterationefintennbslam ealcbanlegglsst in

sol vated a s unsql vated for suc for exarrpl e, hydr at ed
forns. A SCSW@ i‘ﬂg?%?eﬁ‘?r 52 FSREptiXe ”ﬁ’s‘? gﬂ%@ﬂn‘?’b‘ dg gbtgining 4 spmiple fromdhe
2008/ 1%&%?&?5%&@9@&3 ; feic 2@%5{19(?5?16 SAfnpldl 'Ihlb lﬁﬁdﬂ@taﬁds AP Ve amblified
sonme enbodi S 0 I den a_ce avi n

pr edi spod ‘F‘gg I?IEF(?IPG%”% idg HT”&“%?L g"f‘%‘%@& fa sddemied PIQW“‘aEF? (‘-,"Pgéfnownm
expressi he a1 Aafbspédi:ﬁé ecbthoacmy fctmnﬁimoe raaboxbpmlsoﬁﬁcsnia@é@teahmeuashﬁ may
cell, MhJC | at ed |nd vidual cell, a

or gani s n’r“Ef? v O%fma'mEg‘?q > @ TEmeRt thersot ¢ %Feé?a\‘r'??i’éd’mqﬁl&w%@e Vi"ﬂ]

sone enmmbasanke fofctidnd ekkies mdsdtoagﬁoegmu{rm{abl BikdiRg pF6éR). MeB&dsAof
neopl asm i pati ent % altered am)unt an altered

bj e
expr essi ey é’mfase& Pg?femfwr%?mérw 1 pitahdishegt ip s &t MR pxpression

det er m n@dy fbnimtiabe GaSREntiRideidhd) nBhan MASHAE hy Gn Aith SydHIRR IR R N &se
an indication that a éﬁeh(:t ive negqpl asmor. tumor will be sensitive

to an al PIEIESEGHASSEYS aged ethady. obs 2 futhemiexampls, pr gpidbady. A fragment
cel | or ihBre6Eb} & RbteinBEeoss BiRGlz mblRcsie rfﬁa;ﬁﬁé)eﬂlbrasrea %awﬁﬂ récogRk® SPRSR

Is a cal cium dependent

I3\{(‘5){5;ot ease §ca| pai n) such
cal ci um GEss drrludip daple 4 dupipres; nd QNMﬁdmﬁﬂ@“Elﬁ*ﬁaﬂf BPNA-
proteas eﬁoféﬁ‘l Eglblexés %usltrlatn('@bﬁﬁnﬂl@d' BEdndRddsi demy Eﬁdlﬁ/ A6 NeHd e&bression

prot eases In sonme enbodi ments determ an al tered

activit yanahdata/u@ﬁlu@)&ﬁnelsén@mwf GemRdEx pEgSRign ﬁ@AﬁEbtaed aenerm:yreeemawmiyms by
I ndi cat | QR RR pathlleP PSR YEeRARE AIPYS).

[0059] Examples of (recombinant) antibody fragments are Fab fragments, Fv fragments,
single-chain Fv fragments (scFv), diabodies, triabodies (Iliades, P., et al., FEBS Lett (1997)
409, 437-441), decabodies (Stone, E., et al., Journal of Immunological Methods (2007) 318,
88-94) and other domain antibodies (Holt, L.J., et al., Trends Biotechnol. (2003), 21, 11, 484-
490). Single-chain Fv fragments are for instance fusions of variable regions from one heavy

chain and one light chain of an immunoglobulin molecule. An example of a proteinaceous

binding molecule with antibody-like functions is a mutein based on a polypeptide of the



or tunor will be sensitive to an alteration of intracellular calcium

| evels. [0058] In this regard, a respective nethod can further

I ncl ude obtwWPapwgrassanple fromthe subject as well as peDiEINDO116
nucl eic acids fromthe sanple. The nucl ﬁc acids may be anplified as
wel | as | abelled. Methods of determ ning'the anount of a sel ected

prot ei n akpecaksh Fankibo(WOi 20034088463 WO A00HBIS264; WO 2511255 W O®R005/019256;.

| nstance galyeol) Mo A Gichane Cl{&‘f@@?é)gérbgﬁg?#]g o053V LiphOiRL ek A€ $fin

of an ant’mbody, ragmen ereo
mol ecul e bindihg pmttmbﬂﬂﬂnhnahmeﬁtm;ﬂﬁﬁ @h&nammxmmﬁpodammmm{ne&pﬂ@bpmein

Rab bi ndi r ot.ei ana SSi. on in o

a protei nI9 gl?]"gn%ﬁrq’é’g’%iﬁ Prs %qulrlp’tpﬁ 5?? %ﬁ@rﬁf %‘TCB errppdified
Ih n; t agce ?%wmlﬁm@do $sletgd Rjall @bRinbiegidnk NGlowA thsi KhpSdnk, UOther non-llmltmg
ybri |za i on

t.ect d PCR-based met hod
TR - TR CTE Ml A Mo o

bi ndi ng b@ﬁﬂ'!ﬁsé@b’ B SIRNA VRS TMoSAR, LRCOSMIS
dupl exesrml ncl udi ng 1E)NA dupl exes, ﬁA e%s&rﬁelmgjrgﬂgpg&é&e (200421 13,6,

dupl exes 83 ORAS) 95rtbe EWﬁfaHWﬁISé@f@%d (WO wlwﬂwemémeée@ﬂb%bmma 93
of sequemp%p@%ﬁdgmgﬁxm %Ne%ﬂﬁg YéitaRedtE) #%eé%%a% O xa{n%rs

of Gene Expression éne expréSS| on ana ssive
paral | el ognfgnﬂaswaéleée‘q@@n@nﬁgla( MZSS)ES stfingoef m&t:alqﬂmm‘m several cell surface

nb f
(ccord el L9T8 St Eal LEARTRAE . F59A, i
§ al ., MEegsd fom 4 dOBain of JdShan frenkdds),, codtamatﬂ:mél lesps( tBatocaa, beFengingéred for
| ., Jour ] | €al t had 88-94 d h
o, Sousgahoabelael ) YA EORY, 8 By R il
11, 484- Bta@r)kno&gygum&) Al A53658) Fgrmnttinsadaived ifrom SHeamesgcfivs hana Bmo-
i abl . eql h
! runog! SEaA PRt R ARE 82 oot BB B398 1ecid HorrEniihR i 4§ Cngineered
rm: ecul tefmvm ﬂés;xadnthxﬁrlm@{ibadé)/? 1Heptlngdgsg ovisch samgﬂ}ﬁgg%r?tlegaﬁgmdsnm oligo(N-alkyl)
ol ypeptide. o
Pam Ty (Aete AU FHE AR DAE B 1heths P Bar 10 e Stide hitogen
ig(g)g/ gégiﬁﬁf,—r .thanBhe Ftecadionedtomh H%ptmdt hs dxia tyipicaldy edistaficio. pr&t%eé aPGherHodifying
| in uc e n
neut r oph| 3 ?‘%as g‘%é%gom %Pelr i lgggﬁeﬁbl?h ﬁ’ﬁ‘ﬁ%igt%ﬂ%ﬁ E?fﬁreog gf"ﬁon
hu e ¢ ﬁa?d Lﬁqdadm T, J. otm, gd?lymd;mlﬁj t(zotompm%slsg&uao@)l l\Wh?@.S,&iﬁﬁﬂﬁlltﬁt@lfﬂng
sites that_can so.tha n sel ect e
protein Fegl ons K Engvﬁ %‘ateﬁ%?%%maﬁshtg? ¥"ﬁ’r\wl (fftntg? |r?F‘§e°t’é’>?afHB 3%0615‘13’ or a

further pemfamx;eiessset@lomhrggmmﬂeecul es so-call ed gl ubodies (see WO
96/ 23879), proteins based on the ankyrin-scaffold (Msavi, L.K , et

., Prot ei[A0&YiRGR dpgloderye thain 6¢act1¢ﬁl,)35‘ a[lﬂtdﬁ)ard) techhigue myefuhtd amp\hfy and
bl 6,00 200345 4 L 50 560 A 1 By Sy
pept oi ds Tr@wmpﬁw PGB fR.’B-iPﬁZl@pls dad J]nadnoé-a:kmntwsqualnatatme eiethodshattctn Bgssed
o Tl ) BN Ry sl (ot SEBA B i
samples, or benign cutaneous and melanoma samples) to examine gene expression signatures.
To perform RT-PCR, mRNA is isolated from a sample (e.g., total RNA isolated from a human
melanoma sample). mRNA can be extracted, for example, from frozen or archived paraffin-
embedded and fixed (e.g. formalin- fixed) tissue samples. Purification kits for RNA isolation
are comunercially available, The RT-PCR technique may also be used in the embodiment of
real time quantitative PCR, which measures PCR product accumulation through a dual-labeled

fluorigenic probe. Real time PCR is compatible both with quantitative competitive PCR,
where internal competitor for each target sequence is used for normalization, and with

quantitative comparative PCR using a normalization gene contained within the sample, or a



derived froma domain of human fibronectin, contain three | oops that
can be engineered for inununoglobulin-like binding to targets %G’ 1,
D.S. &:DamVE? 2842719 yrrent Opinion in Bi ot echnol ogy (?@@%FZ%‘?{ 00116
653-658). Tetranectins, derived fromthg respective human hono-
trimeric protein, likew se contain |oop regions in a Ctype lectin

domai n t HOESEKERPIRG EenfioR BT iR 402 fudher cgamplenie ﬁng?tBiVGY CR pesignhingy be

Whi ch cansaf o Serd SpedsSioh iaﬂﬂ?ﬂ&, pkifoyPlrcHRidy Atdnrd, lggh{-tﬁig : phf) Batrix-

differ from pe@ﬁi des 'in that e side chain i's connecte e am de
ni t r ogen asyigted

: endesorptioeionizatianiimne-af ight QEALBI-JOR mest spscicemnptyy detection
[ 65 S| antani QuBRIRGASH f A ﬂﬁtg&ﬁ{]nﬁm{ﬂfeé’.! @gtshef(f Beapes @P%&fgﬁ&u@%% fay be

much hi gher I perneability than pepti see e. g
and Kodadedludeil.in PCRAbasedetlindsSwifable 2@QZpe £29¢ssibb @8aly8OMpy intrslecbut are not

desired, mdif Vi e y . th further, incr.ease
affinity o I%t‘ahgg’rglg%léegﬁigvg&%g?‘ef'@s?%?&%\a e 168l BorynlbIER AAFEE) the
etc. of tBendemiyfttbemolopfBaisACEy frddetemtioané GehaErpresstut (BAIDGE} amd high
standard techni gue useful .10 Ify d. detect ,transcripts fr.oma
cel | Cor  FPUTRE Phitetn ot QIRER) i A5 e SRETpIRC iR e
Transcri pkpessididT A i ¥aRble daf alse be pogbraidavith BRABIAYY e quantitative
nmet hod that can be used to conpare nRNA levels in different sanples

(e.g., non-[0f&tjaki sdme erabuiimeitadéainioingrinodlered actaitpimior expresson gha Rab

cut aneous. and ne|l anona sanpl es) to exam.ne ne expressi . .
o oot ur Dol O Py R Srbcr e o S DB BRSO *dihinding prptein
total RNfadydelatiadichticntha dvdsprbtiveibplagiitr &ang vl be RENNAIveaH tbSment with a
extracted, for ?r?%‘ le, fromfrozen or ,archived ptg‘%affin- enmbedded .

and fi xedemPego0 s, A 2RA19S 05 LRQArEgrds In thigrrgard theipprseRf ipgention

for RNA kEepedvidd a BétRod S aERERihg Whethad 4 fédpRism (BRI RCRmio (i icanRr) is
may al so be, used in _the enmhodi nent real ti quantitative PCR

of

whi ch nedSiHE PaEr Ferdor of RcaRiyItEndr emoBig argire | Thsdretgase may be
f1 uori gepicterd) BORidinBaRprebseAEthBICR, itf pAaSHAL intleBs BRI VIh tshme WaTbbhRhtsiGe
corrpetlt:“\é;;;h PCR, ere Jinternal ce{cﬁ)lrl’rpetltor fQor each target sequence
is used oHd% AErsthas ot ghterminipe, yasiher 3 neAPiRIm 1S SPRSTHEHI9IPSIbSF of Prgyitamin
usi ng a Dol iﬁﬁﬂaﬁﬁc@@%ﬁ;m&wﬁd within the sanple, or a WO

2008/ 127199 PCT/ S&2008/ 000116 22 housekeepi ng gene for RT-PCR As a
further exgffpé2d A ldrge monhee bf vitasinFTRnalegs, greluding Hiamin DSetlalogs ag&newn in

expressi gn anal ysi s ossi | by in¢cluding autonmated, high-ihroughput
mtrix Searttalimed be PO3n afeth ottt b R PR iy (A S8 veiew see
( MALDI - Telg) Knbsders Pec {2006y ertteRiagdtive iCongotindyy 2(3),1 3013 5). Buitable examples
nucl ei ¢ aci d.nol ecul es. . Further. ex l.eg of .technigues.that may. be
el uded TR Ba oL gttt B feogbREoh ofpeliudal it RisHL B
may i ncl Uok9) Huve far énsmbe bbénlistedl ih dntethiatibmil gatend kplicatidra WO a2q07/0BD B43.
fragment .l engt.h pol ynor phi.sm (i AFLP), the _BeadAm yTM technql agy,
Beads ar v S AHOEER SRR SRR SRR gPieuie e o MRPTS Giato in breas
cover agecsxpi amsdrocellpf whichinag Hekh GhfheskRabyld § cofiseqberict dfNHerAMASTIM el
determ ning .gene _expression of %1 t s,%fe sanpl e Cﬁn j‘l so be perforned
with mcht Ié%/ga_lthwa s downstreamn of the initial mduction of DNA damage (DeMasters, G., et
al., (20060) Mol Cancer Ther, 5, 11, 2786-2797). Further recent examples are 16-en-22-oxa-
vitamin D3 analogs such as SMD-429, the formation of which has been described by Shimizu
et al. ((2006) Bioorganic & Medicinal Chemistry Letters, 16, 3323-3329 & references cited
therein), la,25-dihydroxy-208,21(3-hydroxy-3-methylbutyl)-23-yne-26,27-hexafluorochole-~
calciferol as described by e.g. Lee et al. ((2007), Cancer Research, 67(24), 11840-11847) or
the loa,25-dihydroxyvitamin D3 analogs presented by Yoon et al. ((2008) International
Journal of Oncology, 23, 387-396), 19-functionalized derivatives of 1o-hydroxy-5,6-trans-
vitamin D3 (Wojtkielewicz, A., (2007) Steroids, 72(6-7), 552-558.), the analogs with
elongated side chains described by Ono et al. ((2007), Journal of Combinatorial Chemistry




[0061] In sone enbodi nents determning an altered activity and/or
expression of a Rab binding protein, in particular an increased
activity ardoaposazpressi on of a Rab binding protein nmaypbes@nos/ioooils
i ndication that a respective neoplasmor_tunor will be sensitive to
treatment with a nenber of the D vitarri2r°fs, an anal og or a prodrug

tpez‘j eof . p(m_),mui?hn@ﬁ,am cﬁilﬂaonalrambg& _dési&fiﬁai_ b Rosmat &palpt(gamn%u@ansgst@@_ id
of determ,ni whet a neqpl as [ ng a tunor, e.g. cancer) is
sensi ti vreT]R’tOSE%Tf”Q’ fﬁe&rﬁ{eﬁf{n’“@&‘l@ﬁéc?ﬁ??ﬁ; and/ or armpunt of a

protease. T ease may he resent., ipcluding expressed, fherein,
P barts cul A0} FoER58e Fbodient) §7° 88 vealiSh combRbai RS Shabpbi fobmept o
met hod of listetye rBRafiple whetdie libfariee apd @8R SHONS O Stariow® skl ¢ fdlecules,
the vitam.n .D_fam llé" %3 anal.og or a prodrug fhereof. [0062] _A,Iarclzje
nunber  of SRSy SYBHIEHZPD, 8% mofpl $amRROHBAS, iOF ARFiRiCHReid Molesyles spRtaming, i farge
in the aﬁlﬁnﬁehafgdq&yndé&aﬁﬁﬁgj_ in a nmethod according to the present

I nvention (for an overview see e.g. Kubodera, N., (2006) Current

Bi oacti ve Consa} il some ebodinats IS preseait ottt deofekad il effion iHdRidbidEting the
e.g. calcitrial, exg@g!g_fl tol], tacalcitol, secalcifero al f acal ci dol

t ag al | (
or seocal TPEETIOLE u_lﬁal?éal¥56?°q Aed/ande pdiity| ok ﬂJé‘dRil‘hi 1-FIP protein, for
i nt er nat | 3aRbldAtE VrgARh bERld MRudQ 2A0hA8O A2 an iBSRRGAE LRl 82 cellular

previously been shown to potentiate the response to ionizin
radi at i orimaanhiBgsEpresgiapethet aylhmllu@mlpga,hswmcmcvmsﬂlbmvgnggém &abtFIP

£.a con &g?f}?ﬁy@ém%ﬂ&w%%g%?eﬁgd Eﬁérh%NZi gnal I i ng pat hways

ownst ream ' tion damage (DeMasters, G, et

e initial n

al ., (2006) [0¥eh] Bad GRssedthRlethod: oflde i%*;gn@iblg 24y ﬁﬁh&ﬁhﬁsﬁ/fﬁ_ﬁlﬁg g%omtpﬁlgng the

exanpl es are 16-en-22-oxa- vitam n D3 anal ogs such as 29,
f or mat i orfeis Rhmersurag Bresliulae amprctte BYPretsion the sukqellalar logglizatig) and/or the
Bi oor ganiagtidMaglithd Mab1 (REMpedEih Witk t6dufts oFSa ctfol Moktrefhehf (61" GBfefce”

cited therein),
| a, 25- di wlgﬁ%wms?x sopimnl pRRapE spre mastinginds ity upe ofcopdiiopsthatrdomot afadulste

rochol e- galainfig gmodst qﬁé@ﬁ%@@%@%@ sibceltBer $caBbatioh (ZRRL) the Qgg&gr of a
Research, 67(24), 11840-11847) or  the 1a, 25-di hydroxyvitam n

anal ogs praBSEHP auotsip- Yo shmprring cellplapggynt perpssion; anddr activity gtectsd levels
Oncol 09y madfor Sehpldhe cqr%@a‘:é&%%do?@@f ltaie@dll'ﬂ:ecw aéo‘n’t’r@fl(e@él" a7s3us§ct1 herein dgfers

| a- hydr oxy-5, 6-trans- vitamn jtkielewicz, A, (200 er ol

72(6-7), t&4be gumber of mlegyles pfsthoiresmectieangigie - %iidea etthi 5RNA or | yetdin
by Ono_etexpbssidd 1808 OF a REBYI MBI pritbinCANPLNALG Bh 3L &%ﬂ ! in i
2008/ 127198 BCT SG2008/ 600116~ 23 BL4). 711-716) ABRLE Y RIRIEE protein in
anal ogs @c9eirolsamplsy The topathes ingipdesboltppryrmabeantrgl leyel agd arcanagr control level

Bi ochem $ict oidh Mtb 9P W ofh ChOGRter 402 inil FeRbke AR -
yodi mezt s of the Sl:nventei on, co?rrp%u%gsjnslg%gg e ﬁsng | %?@?{%tté)%r@mahty of
[ brary. rewEngs ewagiemerip [ spme | asbodineentoitiee controlslewtl may ibeus detabase of
organi c . . g}ggs% ‘
nucl ei ¢ ac rggﬁufﬁe%cﬁﬁggfggﬁt@aﬁﬁ?%%%g éogﬂuﬁgd er o?lﬁés}lggéﬁgﬁg%m %stomary
vari ant s levelJos#}s torp Sueteof enproshioneefi sRatt dF Y moteint omat dvtivlitplevelnd a Rabl1FIP
I nventi OBrc}té]ﬁ |d9g§t%d %5%8&41,%3% individual or in a population of individuals known not to
be suffering from a neoplasm, including cancer. A nommal individual is one with no clinical

symptoms of a respective neoplasm.

[0066] According to the present invention, a gene expression level or an activity level or
an amount of a protein, e.g. in a cell, is deemed to be “altered” or to “differ” when gene
expression / activity / amount is increased or deéreased by about 10 %, about 25 %, about 50
%, about 75 %, about 100 %, or higher, as compared to the control level. Alternatively, an
expression level or an activity level is deemed “increased” or “decreased” when gene

expression / or an activity is increased or decreased by at least about 0.1, at least about 0.2, at



expression, the subcellular |ocalisation and/or the activity of the
Rabl | -FI P protein, for exanple in an organismor in a tissue or a
cell ther e®0208123199i | | ustrati ve exanpl e, the cellul ar PEIBGINWS/WIIE
expression, the subcellular |ocalisati and/or the activity of the
Rabl | -FIP protein may be nonitored over a period of tine. 65] The
present d@qsh@@ubi a Irestishoetr, pideashebput ﬁsrqrhébmmboutdeloud@rm’b%qon@axeﬁéo
results qf., 4.ng the cellular ampunt, the expression, the

subcel | ul’ar oca | 'sation and/or the activity of the Rabl | - FI P

protein wi tﬁ)@(}éﬁsﬂké ré& ntalrEEHBHrQﬂ tﬂﬁemﬁﬁéﬁa%dyg ﬂfx eﬁaﬁérﬁf%ccon ctivity of

measur enent con nmeasur enent_may I nclu
that do %traqﬂlulm at@al Iegda@éllﬂnﬁsar(liaﬂﬁ)urim sotrice erphplimenss dhe menhod mcludes

subcel | uI f A

I n corrparpl ng c% dﬂﬁﬁ g’rmunﬂﬁé)@r(tﬂ%é&%a&‘;% oorfafé |t%5),“§%ige ec?{élggms’
I evel s mmduhung ¢heaambunt e tieoartizite df & Rah] LFR poiteih amrl restlihia medulating the
"contr ol ev&l used here| n refers to the nunber of nol ecul es of

t he respéﬁ E@%el n, in acell, a nRNA or protein expression
| evel of a r ot LS asto an,act i\ l.evel of b
13 pr o E0EA *5%950%% %c} of ByeifRutneh b B AR o il & ool i FRDs
nor mal corddispbsitiey i nﬁnﬂimamgam;enclmﬁg ca.ﬂce:logmb Tl(mah(ai imolubded datgcting in
The term.can.refe a singl e,reference neas

Tl Rl & Sl Aot dt AR S oA eE St flr Jogpfsation or an
control kRated acrytylst aaRﬂﬂllBE’aiﬁﬁteﬁlf As%ﬁﬁ@&;ﬂﬂnéﬂf abdoé fotial ielavedl tetiod, the

from previ qusl ond ed nmeasur The term "customary Ieve
refers t 39 ae ‘é‘?p FEaggh | gEeEIty ?e?’ﬁ?’eﬁ?m%n tstﬁepk}laI

I evel of lotaidakidd Eh@o? ﬂfeCHé;ﬁhQa dﬁﬂleqtae@pm: prot@h Rl son{leﬁlﬁotdﬁnéﬂiffitﬁél HédBbd
in a atliqn_o i ndj vi_ dual own not Su ering roma
neopl as nﬁmﬁﬁ@?mﬁﬁe eompagpg the 1q ﬁ%@? W&%ﬁpﬂ@ﬂ&ﬁ)@% the Grgression, the
clinical sube¥In4OoBalRhtich 4fERekd 4a6Rit) 00 BleARaB1 110D §RdteiNGEET ke df0 Edierol

present invention, Pﬁo ne expr ession |l evel or an activi ty | evel or

an armunfn"%?m?i“‘?fﬂt & inacell, is deened to be "altered" or

"differ ene : ssi,on [ .activit unt. rease
bocr onsed MOV e Bhgen i aeﬂﬁﬁff aiSprelare] RANAEA HEtns Deu oTaRGlcthe
100 % o& deoplhen, sueh asmpmcﬁﬁuthudfdgecaﬁcml ik dubjeel. A Adshevtivattinvierd yhayabr

" Secr oas aH ot Bisal R, p Y anS, Splols L &FTROn £ e oL N EGpighder o

decr eased tinyorasf theasllopgdotibe @aldy tmhed eaﬂtzctabhl{éwﬁe 23 reapec’bﬁﬁb cancer may for
2008/ 12719 PC‘{DI'/ ?}GZOtOBI 000116 24 ccg out 1, at t abou 2., at
| east abbi] DI TS %oﬁ?cef’o £AR°8T FAnET (? adger or

control tavel Bf [tRx Gallopiane tube galso t temimddhovidadt), t ineluiding ediel amummm;pbm&i@g

altering the act|V|t of . extracellul ar. sign ul at.ed ki nas

(R | Fera BB AR Hive SXHBRR ot ipGRE L e ABUR it f Aol cell ung

i nhi biti t'lﬂcul@ﬁﬁ exsﬁd rﬁethéli mE:EM&f @dte”t@mﬂ@g ht\/iﬁidt ofle GfﬂlEBiﬁo?lhtﬂﬂia)@ &iadl?:r} lFe;-vel

Spg? g: rr;reﬁ]ﬁy'icpg% fetve grff:?lﬁl‘érﬁl éﬁgaugn %f %Cﬁzlibvlll%f% I?rcte?n e measurement
may in some embodiments be carried out in a sample, such as a tissue sample or a cell sample,

from the subject. In some embodiments the method may also include comparing the results of
measuring the celtular amount, the expression, the subcellular localisation and/or the activity
of the Rab11-FIP protein with results of a control measurement (see above). For a respective
control measurement a sample may be used, in which the expression and/or the activity of the
Rab binding protein is on a customary (“normal”)s level. In typical embodiments an altered
amount, expression level, activity level or subcellular localisation of a Rab binding protein as
compared to the control measurement indicates that the subject suffers from or is at risk of

developing a neoplasm,
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[0072] Further related methods are in-vivo methods that include providing a
microorganism. The microorganism expresses the Rab binding protein, with whi¢h the
compound is suspected to be capable of forming a complex, or the expression of which the
compound is suspected to be capable of altering (e.g. suppressing). The microorganism may in
some embodiments endogenously express the Rab binding protein. In some embodiments the
microorganism is a recombinant cell or a transgenic microorganism. In some embodiments the
microorganism is a single cell, such as a cancer cell, including a breast cancer cell or a lung
cancer cell. In some embodiments the microorganism is a cell obtained from an organism. A

respective organism may for instance be a mammal, a fish, an amphibian or a bird. A cell is
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[0074] In some embodiments the microorganism is a cell of a non-tumorigenic, including
non-cancerous tissue cell line, such as the breast cancer epithelial cell line MCF10A,
overexpressing a Rab binding protein, such as a Rab11FIP, e.g. RAB11FIP1. Likewise, any
cell — whether of a cell line, an individual cell, a cell within a muiticellular organism, a cell
obtained (including directly obtained and isolated) from a multicellular organism — may be
selected and transformed into a cancer cell by overexpressing a Rab binding protein such as
RAB11FIP1. The examples below and e.g. Fig. 6 illustrate how a cell can be transformed into
a cancer cell accordingly. In this regard the method also provides a method of obtaining a

cancer cell, which includes a method of modulating, in particular increasing, the expression of



including a breast cancer cell Iine or a lung cancer cell line.
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Bl 1FI PI. The exanpl es below and e.g. Fig. 6 illustrate how a cell
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expr essi oretifd ingudeoBe mﬁdmcmmuﬁm@d&bﬂmmbﬁve d2.a compound that is suspected

to be capable of forming a complex with a Rab binding protein, to be capable of modulating

the amount of a Rab binding protein, or to be capable of modulating the activity of a Rab
binding protein. In some embodiments the cancer cell includes the compound. Accordingly the
compound may be infroduced into the cancer cell before introducing the same into the host
organism. In some embodiments the compound is administered to the host organism, before,
after or concurrently with introducing the cancer cell therein. Typically the compound is
introduced into the cancer cell at a certain stage of the method. The method further includes
monitoring the growth of tumors in the host organism.

[0078] In order that the invention may be readily understood and put into practical effect,
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combining them into one dataset. Clinical characteristics of all patients and tumor samples are

summarized in Fig. 2.

[0081] Local Singular Value Decomposition (LSVD). Microarray probe sets were
mapped to genomic coordinates according to the UCSD Genome Browser. Candidate PEAs
were identified as the localized coordinated overexpression of genes in a corresponding subset
of tumors. First, a gene was defined as overexpressed in a sample if its expression in that

s sample was >2.5 times the adjusted median absolute deviation (aMAD) from its median
expression across all samples (Fig. 1, step 1). Second, localized coordinated overexpression
was quantified by the principal eigen value obtained by SVD applied on a sliding window of
50 probes. Probes corresponding to the same gene (according to UniGene ID, build #177)
were averaged to represent a single gene measurement. Candidate PEAs were identified as
contiguous chromosomal regions having local principal eigen values above a baseline
threshold. Candidate PEAs were scored and ranked by the peak principal eigen value. Highest
scoring candidate PEAs were subjected to a second round of LSVD using a window size of 10
probes to better resolve peak structure (ie, to distinguish one from multiple sub-peaks).
Finally, highest scoring sub-peaks were then subjected to SVD to derive eigen weights for the
individual genes and tumors. Eigen weights reflect the relative contribution of genes and
tumors to the magnitude of a principal eigen peak. For a given peak, genes with nonzero eigen

weights were considered components of the PEA. Tumors with an eigen weight greater than
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[0084] 1. Transforming E. to binary connectivity matrix 4.: E. is transformed to a

binary connectivity matrix 4, through a boolean descretization rule as follows:

Aoy = 0 By <p + x*v;

where p; and v; are the median and adjusted Median Absolute Deviation (aMAD) of E; = {E;
5 Euiz, o Ecpngf. aMAD is 1.4826 times the MAD. x is 2.5 for the first pass of coarse map and
the 2 for the finer map obtained in the second pass.



wei ghts were consi dered conponents of the PEA. Tunors with an eigen
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ner nap d@@%‘}]@d’rpﬂm@g ) weptiiagap. vs. Lp. gives the plot of LPEVs, this is called
LPEV plot. The peaks in this plot show the PEAs. Higher the value of p; at the peak, higher

the confidence of PEA at around Lp.. Finally, a PEA is reported at a peak with range that

covers a contiguous region with Ap. > T3=20 and centered around the peak.

[0089] TRIAGE gene-survival analysis. For each probe set, the mean expression level
was first computed for a given cohort. Patients were then stratified into below-mean and
above-mean groups, and the Cox proportional hazards regression model was fit to this data to
compute a hazard ratio based on distant metastasis-free survival (DMFS). The null hypothesis
was that the two groups would have the same risk of recurrence, and the likelihood ratio test p-
value was computed as evidence against this hypothesis. Cox model fitting and statistical
calculations were performed using the survival package in R. In the case of multiple probe sets

mapping to the same gene, the results of the probe set with the most significant association
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Matrices, An A local matrix Ap. at position Lp. is derived fromA.
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sane ri sRnﬁfeOﬁle@akﬂsmonéﬁ%v@myohfﬂ(@qwd@m@ri‘e@m@&@ p- val ue vvas

conput ed as_evidence against this i)ot hesis. Cox nodel fitti ng and
st at i sti call0084Seleetion and clpping ?felﬁé HIF1(RGR). Thiee splicpivpripntpab R evere

in R I ndehenceseceindt vhide 1PeReBAES), variant 2 (NM_001002233) and variant 3
(NM_001002814). Of these, only variants 1 and 3 could be detected consistently in tumor
samples and cell 1i11e§ by RT-PCR (data not shown), and only variant 1 was .observed by
Western blot with the polyclonal RCP antibody (GenWay). Thus, the full-length variant 1 of
RCP was amplified from normal human blood by RT-PCR (forv)ard primer: 5’-ACCATG
TCCCTAATGGTCTCGGCT-3’ (SEQ ID NO: 1); reverse primer: 5’-TGCTGATTTACA
TCTTTCCTCT-3") (SEQ ID NO: 2), sequence verified, and used to investigate RCP function
in this study.

[0092] Cell lines and transient transfection. Human mammary cell lines, MCF10A,
MCF7 and MDA-MB231 were obtained from American Type Culture Collection (ATCC) and

o



mappi ng to the sanme gene, the results of the probe set with the nost
significant association WO 2008/ 127199 PCT/ S02008/ 000116 32 was
reported. DVBS0was7defi ned as the tine interval from surgerciioésdoris
the first distant recurrence event or laf"’St date of followup. All
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and used veeetor. Moe diiflegtivre o RUFCH 10AG tMOR7 ahd MIB23! 861140¥x10° cells were incubated in
suspension with 1x10 particles and 8 pg/ml polybrene for 3 h at 37 °C. The cells were then

re-plated and cultured as previously described. To obtain a pure population of RCP knock-
down stable cells, GFP-positive cells were sorted after 4 days of culture. For generating RCP

overexpressing stable lines, cells were selected with blastacidin for 2 weeks after infection.

[0094] Western blot analysis. Whole cell lysates were prepared using RIPA buffer. The
proteins were separated by SDS-PAGE and transferred to Hybond-P PVDF membrane (GE
Healthcare). Antibodies to RCP (Genway, Catalog Number (CN): 15-288-21574A), B-actin
(Sigma, CN: AS5441), phospho-Akt (Cell Signaling Technology, CN: 9271), Akt (Cell
Signaling Technology, CN: 9272), phospho-Erk (Cell Signaling Technology, CN: 9101), and
Erk (Cell Sigpalling, CN: 9102) were used to probe the membrane, and antibody-protein



[0092] Cell lines and transient transfection. Human mammary cel |l

i nes, MCF10A, MCF7 and MDA- MB231 were obtained from Anerican Type
"Cul ture CoMQIFBIPATCC) and WO 2008/ 127199 PCT/ SG2008P0WSEIHS/0®3B16
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buf fer. Thdo fsidsseanred Rgreépg%%tat ed by SDS-PAGE and transferred to
Hybond- P PV[JRE9ﬁPInbran

MINune rescence microscopy of cells. Cell cultures were fixed in 4 % para-
formaldehyde and permeabilized with 0.25 % Triton X-100, followed by blocking with 1 %
goat serum in PBS. Cells were stained with anti E-Cadherin (BD Pharmingen, CN: 610404)
and fibronectin anﬁbody (BD Pharmingen, CN: 610077) at 1:500 dilution, followed by the
appropriate secondary antibodies detecting mouse and rabbit IgG conjugated with Alexa Fluor
594 or 488 (Molecular Probes), respectively. F-actin was labeled with Texas Red-X phalloidin
(Molecular Probes). DAPI was used to stain the nucleus. Images were captured with a
confocal microscope (LSM 510 META, Zeiss).

[0098] Cell cycle analysis. MCF10A cells were starved in 1 % seruom for 48 h. Cells were
then fixed in 75 % ethanol, treated with RNase A (0.25 mg/ml), stained with propidium iodide
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Heal t hcare). Antibodies to RCP (CGenway, Catal og Number (CN):
15-288-21574A), O-actin (Sigma, CN A5441), phospho- Akt (Cell
Signaling Techwehogys CN. 9271), Akt (Cell Signaling Tegdywat06%001%\:
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Results

[0102] The above data demonstrates that the coordinate analysis of genomic, transcriptomic
and clinical information can successfully direct the discovery of novel genes in cancer that
likely contribute to metastatic recurrence and patient death, thereby facilitating the rational
prioritization of genes for downstream functional investigations. The exemplary validation of
RAB11FIP] as a multifunctional and frequently occurring oncogene in human breast cancer
underscores its importance as a therapeutic target and provides new insight into the emerging

role of endocytic recycling pathways in carcinogenesis.

[0103] For illustration purposes, a functionally validation of RAB11FIP1, located on
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rati onal through Clinico-Genomic Intersects), that identifies expression footprints of recurrent genomic
amplicons in expression microarray data, relates gene expression to risk of metastatic
recurrence, and evaluates the candidacy of genes based on survival correlations and

comparative mRNA dynamics (Fig. 1).

[0105] In the first step, microarray expression profiles of 737 primary invasive breast
tumors (Fig. 2) were analyzed by Local Singular Value Decomposition (LSVD) to infer the
presence and location of recurrent genomic amplicons. This approach is based on the premise
that recurrent aﬁlplicons can be detected by the coordinate overexpression of involved genes
(Chin, K., et al. (2006) Cancer Cell 10, 529-541; Reyal, F., et al. (2005) Cancer Res 65, 1376-
1383), and is supported by evidence that the majority of highly amplified genes in breast cancer
are concurrently overexpressed (Pollack, J. R., et al., (2002) Proc Natl Acad Sci U S A, 99,
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{0107] Candidate oncogenes significant at both steps of survival analysis were further
scrutinized through comparisons of mRNA expression patterns (Fig. 1, steps 5&6). Following
the assumption that the driving oncogenes should be relatively highly and consistently
expressed in amplicon-containing tumors, the expression levels of genes within PEAs were
averaged, and the genes were subsequently ranked by mean expression (where a rank of 1
denotes the highest average expression level). In this way, the expression ranking serves as an

additional relative gauge of oncogenic potential at a given locus.

[0108] Highly proliferative breast tumors are more likely to relapse, and genes associated
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breast cancer, approximately one in three poor survival-associated genes may be best
explained by association with proliferation, rather than an independent oncogenic mechanism.
We therefore de-prioritized or discounted candidate genes with significant survival

associations yet correlated with the proliferation signature (at >0.4) in the selection process.

[0109] To test the validity of this analytical approach, TRIAGE was applied to the
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amplicon significantly associated with increased risk of distant metastasis: R4BIIFIPI,
EIF4EBPI, and WHSCILI (Fig. 5B). Upon analysis for selected gene-survival correlations,
only two genes remained significantly associated with distant metastasis, RABIIFIP] and
WHSCILI (encoding Histone-lysine N-methyltransferase NSD3), with R4BIIFIPI having the
most significant association with distant recurrence and highest expression. rank (Fig. 5E).
Based on this finding, we investigated the functional impact of RAB11FIP1 on oncogenic

properties of breast cancer.

RCP overexpression transforms MCF10A cells

[0111] To verify if RAB11FIP1 (herein also referred to as RCP) is amplified in mammary
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this culture condmons than control cells (Fig. 6D and Fig. 8A). Most interestingly, in the most

stringent medivm of 1 % FBS without supplemented growth factors (EGF, insulin), the control
lines died within 6 days, while MCF10A-RCP cells could be maintained for over a month
indicating a RCP-mediated loss of growth factor dependence (Fig. 6D). The cell cjrcle analysis

=

by propidium iodide staining revealed that after 48 hr of serum and growth factor starvation,
93 % of the control cells had arrested at G1 phase compared to only 3 % of the cells at G2M
stage, whereas in MCF10A-RCP cells, about 80 % of cells were at G1 phase and 12 % of cells
were in G2M stage, confirming the role of RCP in regulating cell cycle progression (Fig. 7A).

[0114] Next, the capacity of RCP to drive anchorage-independent growth in MCF10A
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p53 negative) cells, RCP overexpression increased colony forming activity but not the cell

proliferation rate, invasion or migration ability (Figure 8A-D). To further verify the role of
RCP in regulating tumorigenicity, we attenuated the expression of endogenous RCP with
RNAI1 technology. RCP was “knocked down” either by transient transfection with an siRNA
construct or by stable transduction of a lentivirus vector expressing an shRNA targeting RCP.
RNAi constructs with scrambled sequence were used as controls. Two independent and non-
overlapping siRNAs directed against RCP led to a 40-80% reduction in protein levels as well
as a significant decrease in cell proliferation in MCF7 cells (Figure 8A, right panel). Knock
down of RCP in MCF7 cells also significantly reduced colony formation in soft agar (Figure
8B). In MB231 cells, RCP reduction inhibited colony formation but not ceil proliferation rate
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hi gh RCP expression, suggesting that the RCP proliferation phenotype
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r ecept or refmdesi thiinductiph 3£ vall deathyyreler ser@a deprivation, given that tumor vascularization of
the subcutaneous implant takes several days to manifest. Accordingly, we investigated the
sensitivity of the MB231 stable cell lines to cell death and apoptosis under different culture
conditions. In complete medium, the MB231-RNAi RCP and control lines showed no difference
in cell death as evidenced by very few apoptotic cells in either line. Under serum-starved
conditions, however, the controls remained resistant to cell death while the RNAi RCP cells

did not. Significantly more RCP-attenuated cells died as a consequence of serum starvation,
among which, apoptosis could be detected in ~13 % (Figure 9H). This suggests that RCP
reduction enhances the vulnerability of MB231 cells to a poor nutrient environment, which
may explain the dramatic anti-tumor effect of RCP knockdown in vivo. Intriguingly, we did
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the contrgug. TRIRGHA6E d0MBe0lt ﬁp?yﬂeg' of functional oncogenes, by design, it has the

potential to resolve those that drive malignant processes contributing to distant metastasis in

human patients. TRIAGE is also optimized to discover oncogenes that are activated with high
frequency in cancer, as well as those that are associated with resistance fo routine therapies.
For example, our search for oncogenes is prioritized by the magnitude of principal eigen peaks
identified by the LSVD procedure. Since this magnitude is positively related to the frequency
of an amplification event, high frequency amplicons (corresponding to high magnitude peaks)
are given greater priority. While LSVD allows the robust application of TRIAGE to any
- comprehensive collection of tumor expression profiles, it has inherent limitations that should

be noted. LSVD provides only an approximation of tumors that possess a given amplification
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pi npoi nt over - expressed and survival -cortel ated genes at sites of
recurr ent alriplt ifSMatdcalieing Whial b—MB?I“ﬂﬁﬁndDeﬁzpnain”d(e}aEﬁi efilal., DYOHL Suph) and

functi onal oncogenes otent| tq resolve

t hose thaf V?Ir"’PB gl%ﬁcfseﬁavﬁ‘ﬁ“ %‘F%@e@bé@ &%’5% °|¥§r ‘?té‘ P aFpra). Notably, the

met ast asi geneﬂtzddmﬁﬁailbpdﬂmgﬁ? ourTﬂldSEﬁ;ebﬁifc@Zﬂ)S Borfftiserthe &4 4 AP SEIME llwons
r r ency in cancer, as we

2e those. s PERIEE MeabE chiddrc ot bo o BOuTIee e e

For exanple, our search for onco}genes is prioritized by the nagnitude

of princi pall® H%é&pb@aéwg ofj tedpbyl2 msulte\ip l]hcod@ldﬁpmcn&fn&(aBHFIPl

this magnp(@;ﬁe asS tER:O ﬁ@s%yc&ﬁkcﬁieedar{cg i€ of 1 ?l?sg 10019 PO'EBQ{JaH)hl %rhvmg

anplifica event, requency arrp I cons spordi*n
magni t ud empmquxssanmagq)wmrpagwat(wthp pther emﬁzdambmgeh&\m thh kepsien prbvously

tumor - expree@b kel sl Ssterdhull Vron @R H VAR i ErAL R o REe b L e
be not ed. all,@nmpoﬁmgdesz@rmwamuammg;@ @ étah, @006 Cimicey Réws PIE3343643),

o omor PR ! B Y B A 0 e B A s b mesefi

epy nunbBsyer @eilg 2085|GRpRAY. RAEZUFQPI Q‘(@@Ql%ﬁ&hﬂ%ﬂ@&fﬁd@lb&f‘m the core of the
rray-CGH cou per f ormance _of ACGE b

b I h
'npr ovi ngf* JA Y:: t?%w gﬁt é#%}ﬂffté‘b#qg’ét Fé"PFﬁ)r@Eiﬂ%)We firs 1 this

[0121) Aotégfbn«tmséﬁlhasdxﬁnﬁcﬁda@&eﬁz@ﬁhygﬂ@@og&eAGE performance include
cohort size, duration of patient follow up, and treatnent

char act er i s{01@8] Usia thetrf nowbl appriahathé invantotsdaiedisgRBRASHread 1afkb ofdficer-

ene-survi val ass ci.a cal cul ated usin | ar gest
e ot Gromp A BAEE kPO 1o R SBriioft Rl pieaRihsit toedlt Suttiatal e RCP
?I so has dvle&xbms‘msledadildmﬁgﬁint teasiphnedtien paid ﬁé&aﬁe@cb@‘ﬁ&dﬁﬂtﬁﬁiﬂﬁmgaﬁon In
rrportan

th t his coII cti,on s r.an 0
aggr essi Vi g% %‘gce( F‘fng %E?S BRI, Pg ?F%%fé‘o‘?% %:—iﬁ] gﬂi’é’fe?ﬂnbmon reduced
I yrrphnodq:rﬁiefgathve anclmm@ahéq:)emﬂ@t riagh,S tin@Rionl anhde aﬁ‘hlﬁ(ﬁfﬁ_rh%s[sta]?]ce and
r us, this

| ynphnode | t b
conort r abRBLred gl TR Bt SHiE PRy EERDY SLH, it i jo imterst

grl \éen bmémmlﬂwmﬁdldbamqe reiulate rmagmr@ﬁmf gTﬁauEtmen%da@?adfogteﬂf@ et al., f2004
acC roun 0 ent avors t.he | de ITrcation o

geneg wi tTHPR §L|’I£ﬂ%€5%q%’s S’f?sgtf‘?g' %ﬁﬁéﬂé"r‘fﬂb CIHPH‘%I HEARSYSER FeCeRtpaway from
Thus, onmgmﬂ&s(thu de@raﬁﬁf&ﬁiﬂmﬂﬁaﬂﬁptbﬂﬁﬁmk eBfosBinky (16é tRPin ?dfh\ﬂa‘ﬂikhereby

soci ati ons ncer Res
2061- 206 PR gbaer%#}vgeaarﬁ?%a thé, léﬁ?gg %&%Faew Bhad FroeRipk (Baden et al., 2004,
|t dent i 1; | tedpm)ta I]:Idilglli %pgc[tﬁ’alﬁ?]h 1tL§Vlblhus¥!ﬂa|tHa&:c the Qfangféﬁningt STECRL @tld R@Peﬁﬁ& be
unor at ase In e | scover (0] a | ar ge prlnC|pa e
peak cenl”é?déaéef{) g“ ﬁ%ﬁﬁo‘ﬁ?fdﬁél??e’secl’%&tpé@“{aﬁs BFOMDS@Seth? membssie] 1ﬂ¢3élaaﬁ011

regi on ofarfipthud iﬁﬁoﬂoﬁ%?'d‘eﬁﬁdﬁt meRbRhe (gibteink QRS ab 3Fe RRAEHIROGEEMGRh tiktor
--10-25 % of breast tunor
receptors with oncogenic roles. The strong correlation we observed between RCP expression

and ERK phosphorylation may reflect this possibility, as it may indicate a specific link
between RCP and growth factor receptor-mediated MAPK activation. The above data indicate
that RAB11FIP1 may represent a key driving force behind the recurrent selection of the 8p11-
12 amplicon, and functionally contribute to the metastatic spread of breast cancer which is
associated with this amplified region and the expression of RAB11FIP1 itself That this
amplicon has also been observed with frequency in other solid tumors including non-small cell
lung carcinomas (Balsara, B. R., et al., (1997) Cancer Res 57, 2116-2120), colorectal cancer



cases (Adnane, J., et al. (1991) Oncogene 6, 659-663; Garcia, M J.,
et al., (2005) Oncogene 24, 5235-5245; Letessier et al., 2006,

supra; TheMQ¥P8/12¢199 et al ., (1993) Genes Chronosones P&EHBE008000116
219-226), and has been associ ated wi th poor patient survival and

short interval to distant netastasis in multiple independent studies
(Chin et (kua,o, KQGb al. S@ﬁﬁ@ C@amygem&zs 2§,t13d5:1,357x, 260 QincSant te udnsrydfladder

1077-108 I - Bqy et ,al 0 ncer, Res . 655+ 6 7'
Let essi e?s é‘%c’na » @ % @@01 cerReslgét %‘%%} %%Sf ?Hﬁﬂ@%%@étﬁe‘gﬁdt% "
f ocus of (xmyambagené eﬂ,s428e 428&)1mggestsaﬂ1a1gm3mm1 |a0thes i1o@s ok @ Synergy with
I nvol vin p[lb mary breast tunors nd ceII rhé? c%f_‘Garm a et, al., 2005,
supra; GBP$I2BEFOPCRFEnE], may SpEen ?L]'E?F‘ﬂ“ OF&?F Cer PEREBASIOBy pr a) .

Using a high-"resolution BAC m croarray specific for chronosone 8p,

Cel si - Boyer[0325] Thellisdag ue8isGREOD of am@:}sl;dp.tbﬁs}nﬁdmmﬂnmt ih igs Spekifichon

anpl i con _actual | S of four me demarcated. sub- anplicops,
Fered. AioukbRoubeSRiTtR e el is oF AR Lcgo Rl ot HrcooRmrE S Dot of Hiestate
and ot hepf ths att@r @scohane genompiarsvi@gsumber of candi date oncogenes in
this region based on strong correlations between gene anplification

alnd nRZONAOSOV[elm] mhegameﬁG?s Gie% gzscabed bﬂﬁﬁ@bajnf lgalieaibalﬁehame@ﬁet[ oftthe
al ., , Supra, ay ,et, al ., ra).. nul ati1 ve , these

ot i o0 iR RS i StpShiriasS e TG pithia e Eeioriedrbire afiorom part
BRF2, RABF tHELmer(tB@P)ms iafldddsSE pafferftdd Bﬁpﬁdheoﬁﬂ:k%ﬁﬁﬁbn GEIfH &lpRdvisnsr
bet ween a cation and, over expressi on h WO 2008/ 1271%

PCT/ SG20 mh@éa“%sfe&ﬂ"mmpy LéM"x RAtter ffE e ggnus, reepglesspiwhether or not
anpl i conthe(efaisdd rRatBilial 34 specifiOf By reSitlh@leirdnd over | apping precisely

with the Al sub-anplicon (Celsi-Boyer et al., 2005, supra). Notably,

the genes {Gmf[lnnfels&ﬂleb)dn VAt mumeea&lyJﬁbprédi)ﬁé itfhdt Gid prysen0 Mpveticn fshieell
con nd t hus .jncl best candi dat e"

Al and A2 1S %5 de
oncogene®3PEEJP;| getpand piypin ﬁ&?%s PERIBFIIORES AT Bl as
TRI AGE t thoSpinherdi thﬁsinl Fﬁﬁld‘ rit wiEbé gedily dppasint. wbr@fsldﬁe&shﬂ fhe Rt thdtReRjing

as the strongest candi e.oncogene at .this,anplicon, potentially.
driving Hiatntens SHo BHY (B Fade dn S Ryenfine ditdnsed st ittt
oncogenegepaftinghfrém! i 0pdd b ispitis lof héS MentibN ’pmmﬁes:uﬁ@rﬂamplexes and the

transform r fies iIn breast ithelial_cells
bt "ol " Bt SRR feming ool byt g Sompyinds | disfbed, by ‘e
Cancer P@&sdﬁﬁy r&ﬁ:ﬁ&&tahié&)prefa&%mb&ﬂﬁénﬁ%e GRehplry d6d hreahdt inRAddiCas

primarily on.the andA sub- arrg ((’;ﬁ)n | si - Boyer et eﬂ , 2005,
supr a) . FIQEA‘%??ES?Q?GO hedBH 565’1 s tnd 9B arses Wilt pRsug it Mose
of the AiTleda|the &0 worcht € eﬂco&ﬂpa.ﬁae&wmin theTsbirk: @ff tHeGav&tion @te @dfined by the
2005, ?"P% tg nd js the first inthis region to be functionally

char act e?PPeef the s ncogene. [0124] Using their novel approach, the
i nvent ors scover.ed road ran f, cancer- . prono ffect

| nied to AEEBLTHE SRURHR ity BRPBaC noran Sty oy PapresdprE e
RC:DI oveshlemmecﬁs gm:gn eletbnt @r r’ﬂémgiﬁ%rlimib{tﬁaﬁ%lolhﬁﬁﬁauﬁk whitl isngdtespeifically
ce nmot il it nd. ati.on re ancer ce es \
at t enuat %O%?%EWEPOQ% §°r§éﬁmﬁg‘i aﬁr‘ﬂ# ﬁ Lfgj terms “comprising”,

“consisting essenfially of” and “consisting of” etc. shall be réad expansively and without

limitation, and are not limited to only the listed components they directly reference, but
include also other non-specified components or elements. As such they may be exchanged
with each other. Additionally, the terms and expressions which have been employed are used
as terms of description and not of limitation, and there is no intention that in the use of such
terms and expressions of excluding any equivalenfs of the features shown and described or
portions thereof, but it is recognized that various modifications are possible within the scope

of the invention claimed.



proliferation, anchorage-independent growth, invasion and apoptotic
resi stance, and di m nished tunor formation in nude m ce.

Physi ol ogi cHPRIEIZIM | s t hought to interact -primarily WPEHSERIPS/MILGO
regul ate protein sorting in tubular end SONMEeS (Peden et al., 2004,
supra). Rabl|-RCP conpl exes have been shown to channel transferrin

recept or awd§120} Gxther lepnbodiorents are iththeilye dddbwingiclpiatshivagddition, whenedbitmes or

endosones e YOREA! notling.a relati.v .
i ncrease ?sﬁEéﬁﬁgftﬁggﬁé{eh@% %e%tgggr/gg%éd glotgﬁﬁdse &eﬁéep ors’ %‘I}pesdglﬁs%gm%d. 1,11%?()6&4‘?111
supra). Tiecegyireshatcthé amventon ist alssthetehy sletrribed haterhi of tutaistivdduwl agmber or

effects o i_ate this shift towards the recycling
pat hway, %?5%@%%?%ﬁgﬁﬁg%ﬁgﬁa%ghég%ﬁﬂﬂization (and thus function) of
certain nenbrane proteins such as the integrins or growth factor
receptors with oncogenic roles. The strong correl ati on we observed
bet ween RCP expression and ERK phosphorylation may reflect this
possibility, as it may indicate a specific link between RCP and
grow h factor receptor-nedi ated MAPK activation. The above data
indicate that RABI 1FI Pl may represent a key driving force behind
the recurrent selection of the 8pi |- 12 aniplicon, and functionally
contribute to the netastatic spread of breast cancer which is
associated with this anplified region and the expression of RABIIFIP
itself. That this anplicon has al so been observed with frequency in

‘her solid tunors including non-small cell |ung carcinonas

al sara, B. R, et al., (1997) Cancer Res 57, 2116-2120), col orectal
cancer WD 2008/127199 PCT/ SG2008/ 000116 46 (Nakao, K., et al.
(2004) Carcinogenesis 25, 1345-1357), and tunors of the urinary
bl adder (Sinmon, R, et al. (2001) Cancer Res 61, 4514-4519) and
fallopian tube (Snijders, AM, et al., (2003) Oncogene 22,
4281- 4286) suggests that RABI 1FI P1 acting alone, or in synergy with
nei ghbori ng oncogenes, may represent a ubiquitous path to cancer
progression. [0125] The listing or discussion of a previously
publ i shed docunent in this specification should not necessarily be
taken as an acknow edgenent that the docunent is part of the state
of the art or is common general know edge. [0126] The invention has
been described broadly and generically herein. Each of the narrower
speci es and subgeneric groupings falling within the generic
di sclosure also formpart of the invention. This includes the
generic description of the invention with a proviso or negative
limtation renoving any subject matter fromthe genus, regardl ess of
whet her or not the excised material is specifically recited herein.
[0127] One skilled in the art would readily appreciate that the

present invention is well adapted to carry out the objects and
bt ain the ends and advant ages nentioned; as well as those inherent
therein. Further, it will be readily apparent. to one skilled in the

art that varying substitutions and nodifications my be made to the
i nvention disclosed herein wthout



departing fromthe scope and spirit-of the invention. The nol ecu -
conpl exes and the nethods, procedures, treatnents, rmlecules,.Li;&,E’ISG'ZOGS/000116
speci f.i c conpounds described herein are presently represent at i Reseiged 27 May 2009
preferred enbodi nents are exenplary and are not intended as

limtations on the scope of the inventie8. Changes therein and other

-uses Wil |_occur to those skilled in the art which are enconpassed

wit hin t RevwsElaims obPCIRSGRORR000180 are defined by the scope of the

claims. U. [0128] The invention illustratively described herein
suitablygﬁﬁ%fpﬁ.ﬁ{?cticed in the absence of any el enent or elenents,

linmtati P YR aY ons which is not specifically disclosed

herein. Thus, for exanple, in each instance herein any of the terns
"conprising”, .. consisting essentiall f' and "consisting of' etc.

shal | be teat SN R nRd PGy EesfipRot EVPSIE tiv@rigPResHe 2 cell, the

limxed to anbtiod b@nbﬂiﬁﬁgﬂm_@@ﬁﬁg@ﬁﬂte%p&%bfn ot e GEAivity & ﬁii@ﬁ&dﬁ%ﬂr tein

include al so other non-specified conponents or el enents. suc t%ey’

may be exchaWesein the Reb biadinggueiein is Addbl 1R girbigin (Rab11 Gmiby-ametacting
expressionslﬁg%ﬁﬁ have been enpl oyed are used as terns of.

description and not of limtation, and there is no intention that in
the use of such terns and expressions of excluding any equival ents

of the feat Uriramehedof ﬁi@ﬂlod%ﬁahﬁ_ﬁgwﬁéreilﬂ%&ﬁlﬂﬂ% 1B 8ESATy oL Rbb blrding
recogni zed that, various nodifications are possible wthi'n the scope

of the i nverf¥?iEH 18 pgelsampressionsing 2 zeopl moRtSa20DE RED Oiking Abtdin 12D]
?'ﬁ@r enbodicgg@g,én@re within the following clains. In addition, where
.eatures or aspects of the invention are described in terns of

Mar kush groups, those skilled in the art will recognize that the

i nvent i on3.i sThelrsehedhef alhiyn 2esioaréiheie dompcrndss electsyfromdhy bdualcoRSISHf a
or subgroup of ., nmenbers, of . the Mar klush group. C PCT/ S&008/ 000116

Recei ved 27 PREYAS BHEPtoYl aRinpTesuas welegnle pod psep osgabpmebculghat i s

clainmed is: 1. A nethod of preventing, inhibiting, arresting or
rever si ngs.t U @RAESH fnyl dhedfeRirhs 1L BOwhaeMBLIPGnHATRE LS 9% arci i
nodul ating the expressi gln or the activi tyeof a Rab %Pncf?énlggﬁcﬁogfﬁm‘
wherein the Rab binding protein is a Rabl iFIP protein (Rab 1l

fani | y-i nter@emaiRpd efrayemg el climsrhe 3nwherein the meghaddd compysal imaltyeatment
whgsei n oAy} i BitichtE Afblitekd¥c Asehd%r FaR -l g

6. The method of claim 6, wherein the proliferative disease or disorder to be treated is

cancer.

o0 7. The method of any one of claims 1 - 5, comprising administering a compound that

modulates the expression and/or the activity of a Rab binding protein.

20 8. The method of claim 7, wherein the Rab binding protein is the Rab11FIP binding protein

the expression or the activity of which is to be modulated.

9. The method of any one of claims 1 to 8, wherein the expression of the Rab binding

protein is reduced by means of a nucleic acid molecule.

10. The method of claim 9, wherein the nucleic acid molecule is a non-coding nucleic acid

25 molecule.
11. The method of claims 9 or 10, wherein the nucleic acid molecule is RNA or DNA.

12. The method of claims 10 or 11, wherein the nucleic acid molecules is selected from the
Amended Sheet
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protein ih a cell conprises formng'a conpl ex between the Rab bh&?,i 008/000116
protein and a (""10 conpound. 3. The nethod of claim 2, wherej H%ﬁb 011
ed 27 May 2009

compound i s selected fromthe group consisting of a peptide, Recew
peptoid, an inorganic nolecule and a snall organic nolecule. 4. The
met hod fof any one of claims 1 - 3, wherei4f said tunorigenesis is

car ci nogenesi s. . ny_one of_cl ai - .3, wherein

the method is cgrr%? |°§%§n$§6%8g F g%nfﬁen%%"ﬁse&ﬁﬁ%g%ﬂ%’i 6ﬂ§EBFer§NA moleculs,
proliferative diskuatksimin RIV4 EhBYR) nbleclesn mistd REAGhHIRNA) AbRculvhenailn
the proliferati S nksorder. to be treated s _cancer. 7.

The nethod of airége onegg‘?@c@g{ﬁgﬁoﬂg ?R’Edo%ﬁ??aifimﬁﬁmgﬁiﬁw]s'f’@@ﬁ‘& ENA
conpound that (BURNA) ewleclle expression and/or the activity of a Rab
bi nding protein. 20 8. The nethod of claim7, wherein the Rab binding

proteinsis tihe RebmddFd 5L pe ei S] (.t.he .
activity of which_is to beyng%%}%éa?gg? gﬂ %rg&%gn?aoé&g%@ﬁ@%%’e%@g’
claims 1 to 8, WHABIMEnarestingor sevsrsisisovmengentsis iRaloelh iwheieirgthe pelbis ebmprissd in

reduced by nmeang @har nﬁ'blﬁéc%id(froﬁ?lihgﬁl‘ew#@&Hisﬁn&éf%g%%%galgﬁ%%gg%%w_l'%ia,g]%da

9, wherein the nucleic acid nol ecu s an
mol ecul e. 11. TH&.-method of clainms 9 or 10, wherein the nucleic acid
nol ecule is RNA or DNA. 12. The nethod of clains 10 or 11, wherein

the hucl ei c1dci Theméhalbfagy bie ofelasd PA1S BRI beingTBRGESH S8R bnting,
TPEA/ Ay, PCT/ S@igﬁ‘%l 000116, Received 27 May 2009 eﬁ? group consi sti'ng
of an aptamer, AR AAEI TEEHEST RNAEIRg uRfiaghes) 1§PF@11@’§PWFNBPH§!%@W@?‘1
@"short hai r pi nicdzhlén pshithiAeloaddfodih the gloul¥icOisstiRNAE { MhBMA), 2 #1296 WhBhibin,
smal |l i nterfer&g%&w (si-RNA) nol ecul e and a repeat-associ at ed

smal I interfering " (rasiRNA) nolecule. 5 13. The nethod of any

one of clains I. - 12, the nethod being a nethod of preventing, '

i nhi bi ti ng, 12r rEeenethedon! clay é4,svheerin heroell igewlesid in a cell, wherein
the cell is conprised in an organi smselected fromthe group

consi sting o, aTHeaRER]d, ofany mmfeaﬂnsatﬂnbilb,iﬂheﬁménémﬂllisdseleagd ﬁ-}n‘?ﬁhe
met hod, of any one of clai e | - 12, the nethod bejng a nethod o ]
or event ng, 1P PHRAOBPTTISG! 2 HbrigBeUshd 8Pl 2 PUSR MG FURAGFT TR A BTITE] anine-
cell, wherein tthedaenhadibo,aldbgiatag an fEgHihan cifgades NEa&kL:E6bRky]  ARagie,
the group ConSIatholrerx'n%-u?fIn,g cz{me%‘!w), a?nai'rlngs%’c, ag Qm%xqigam ptillczf,1 g’galago, and a human.

17.  The method of any one of claims 1 - 16, further ¢omprising detecting the expression
and/ot activity of the Rab binding protein, |

20 18. The method of claim 17, whersin detecting the expression and/or activity comprises

‘ ' measuring the expression and/or activity over a period of time.

19. The method of claims 17 or 18, further comprising:
comparing the obtained results with these of 3 control measurement.

20. The method of claim 19, wherein the control messurement comprises the use of
25 conditions that do not modylate the expression and/or the activity of a Rab binding
protein. '

21. A method of identifying a cell having a predisposition to turn tumorigenie, the method
comprising detecting in the cell an altered expression, an altered subeellular localisation

or an altered activity of a Rab binding protein, wherein the Rab binding protein is a

Amended Sheet
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and a bird. 15. The nethod of claim’14, wherein the cell is cult ,
16. The nmethod of any one of clains 13 to 15, wherein the ma #¢§%G2008/000116
selected fromthe 15 group consisting of a rat, a nouse, a rabbt¢ceivgd 27 May 2008
GQui nea pig, an opossum a squirrel, a nine- banded arnadillo, a dog,

a cat, an el ephant, a chinpanzee, a rhesWs nonkey, a nacagtue, an

or ang- ut an, cattle (cow), a marnoset, an Anerican pilca, a gal ago,
and a humn.ﬁﬁbﬂ.l%%%émg‘ﬂ?-hod of any one of clains 1 - 16, further
conprising detecting the expression and/or activity of the Rab

bi ndi ng §5 ot BhdvmedBd L8 ciailhe ' , rein detecting the
expressi on and/ o? act ?Slla% y %’g?rﬁp%}%geagieagr#ecg{s? lrJHIf %%Slt%Q eg%rﬁse%%%nanaaﬁﬁegr
activity overctizitpef b ®db bindingmroteddis dBhemiretihad whierch ah fHerdafedExptSsion or

further conpri.sing: conpari he obfained results with those of a
control rreas%"r@ﬁ‘i?_%ﬁed aﬁg‘.'?ltyrwgtgﬁé@ﬁ SEnding RPLTHISEY, Indipation thatiawespestive oimor
measur errent_@mrwgeﬁggv‘gm@rﬁon&%ﬁgg%g%{ﬁ%h@\;dsdo not nodul ate

the expression and/or the activity ng protein. 21. A
nmet hod of identifying a cell having a predisposition to turn

t unor i ge2d.c, Thetmettred hbdaine dBprheeinghadteeaticng intraceihelac edltiuaneadlt &r ed
expression, ap. altered subcell ul rﬁf{gﬁ alisation or an altered

activity of S&MXEPIGONHsieof 8 P KURRES R proTuERiignpmbereatithe B
a Amended Shg@ind Maﬁ%f%%&ﬂ@ér%?%ﬁtﬁ%&ﬁi ved 27 May 2009 50

Rabll FI P protein. 22. The method of claim erein at |east one of

an altered expression and an altered activity of a Rab binding
pratein 34 ddreenehoddf elaion Whevheirein dre mambernsféble Bxptasss isvitamin BA.
i'ncreased activity of the Rab binding protein is an indication that a

respecti t 5.1 enshtive t,0 .an alteration af.

| nifacei 1 o H¥iodttidenode BROTM drileviiBniR s Do et i sPiesthibe arshadhe
al teration ebmipaisingaietdririig srdbast ufie beMelkespressiondietéicmabeyiBylehBand
of a nenber of Eh}e%ﬁ) vitamng, a prodrug of a menber of the D o
vitani ns and2selilmlesglisption ofa Rabbinding peotein.wheasintke Rabinting pretelndd 2
of claim 23 g e Rotdie menber of the Dvitamns is vitamn D3. 10
25. A method of diagnosing the risk of devel oping a neoplasmin a
subj ect, the method conprising determ ning at | east one of the
expressi2én [Tpanethodel daini 24, mheren edid ancpladne is subwel | ul ar

| ocal i sation of a Rab binding protein, wherein the Rab binding

Prokel N 7S &he method of claim 26, wherein said tumor is one of a breast tumor, a lung tumor, a
colorectal tumor, a tumor of the urinary bladder and a tumor of the fallopian tube.

28. The method of claim 25 or 26, wherein said tumor is cancer.

h 29. The method of claim 25, wherein determining at least one of the expression level, the
activity level and the subcellular localisation of a Rab binding protein is carried out in a

20 sample from the subject.

30. The method of claim 25, further comprising:

comparing the obtained results with those of a control measurement.

31. The method of claim 30, wherein the control measurement comprises the use of a sample
in which the expression and/or the activity of the Rab binding protein is on a customary
25 level.

32. The method of claim 31, wherein an altered expression level, activity level or subcellular

localisation of a Rab binding protein as compared to the control measurement indicates
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Rabl11FI P protein. 26. The nethod of 'cl aim 25, wherein said neopi) G2008/000116
is atunor. 15 27. The nmethod of claim 26, wherein said tunor R‘a ne. " "ﬁ%
of a breast tumor, a lung tunor, a colorectal tunor, a tunor cqikgd 7Ma3’29»=~9

urinary bl adder and a tunor of the fallopian tube. 28. The method of
claim25 or 26, wherein said tunor is cédidcer. 29. The nmethod of claim
25, wherein determ ning at | east one of the expression |evel, the
activity | evinrt Biggubiset swifosdranybais at gskpf developmend neapRatn. bi ndi ng
protein is carried out in a 20 sanple fromthe subject. 30. The

met hod ohacl @ ol W [1.Si:NGn C ari he t aL ne :
results \%\ns't h@%ﬁ}gggi.ogf&fg}l glﬁﬁ (?tg %?gdg’ghgﬁ%%ﬁﬂgﬁt@en@?% eEF% BPESHPR
30, wherein rtearcattieddctivi 804 RAB BindG@irbicHER deREMiNSE afl wheSRR Biordabed
whi ch the expressjon and/or the activity of the Rab binding protein

i s on a custBHFAFSIONDS ap aRgapasedactivityof Hist Radobinding peitein3d an indenation thaha

al teyed expr ' i Vity..leyel ubcel. |l ul | ocal i sati.on
of a Rab bi nﬁ?}iéé:ag? %‘tgo ?%mag’ﬁ%:%err%)eg&ggg o %éer %gﬁtoﬁjé]?tmﬁga@%lﬁ? @E@Wﬁn evels.
i ndi cates Anended Sheet | PEA/ AU PCT/ SG008/0001j b Received 27 May *

51 that S8&e Buhinethbd sfithin $3f whersiarthé Biclasd dGktrafclidRY ehleRiBvas is
neopl asm 33.  The ng}t hod of any_ one of_clains 25 - 32, wherein at
| east one of2chifvabledydbe wsenmebenpt tha vilamdns, a prudlregef ainember ofth&Bh

bi ndi ng prmﬁ{aﬂli#%@%ﬁ@%@ﬁg@%ﬁgﬁﬁﬁw : ner eased expression or

an increased act ng proteinis an indication
that a 5 respective neoplasmw || be sensitive to an alteration of
i(fnt\r acel 3l afhecabtbpdof tleine B4, whedin tHhmenmbdehadheD wtaaiing 3¥itamfyeD@i n
the increase of intracellular calciumlevels is. achievable by the

f D.vi ' . f .of the D
vi 147 ne i b 84 O dRetese Tt Haen e KRR Eoignrowie Sck sddF P

of cl ai m 34,prifgs @il dtdd RorIBREEbuP borlsREnP o¥ REGMFIB] I EabY i F891 R 15%315%‘3
35 %I ndi ng

36. The nethod of any one of claims 1 - , Wherei’n the Rab
protein is deiEn), Rabjl BFIPGy ekl IFIR®(Ript Bdatfd ispforme thgresdp consi sti ng
of Rabl 1FTP1, RabllFI P2, Rabl 1FIP3 (eferin), Rabl 1Fl P4, Rabl 1Fl P5 :

(Ripl 1) ,2=ands i 50 ; thod .of identifyin
b compourd Cn 201 e TRt L ity o By Rl ity SRR e et
wher ei n t he bRading prodéingwipereinghaR bls bind Retpratkf 1B apRabl EFIP, profach, et Mewod 5

~conmprising contacting the conponents that_formsaid conplex with each
ot har . comprising contacting the components that form said complex with each other.

38. Themethod of claim 37, comprising:
(a) providing the Rab binding protein in a test tube,
ey (b) adding a compound to the test tube suspected to be capable of forming a complex
! with the Rab binding protein, and

20 (¢) detecting the said complex formation.

39. The method of claim 38, wherein the detection is performed by a suitable spectroscopic,
photochemical, photometric, fluorometric, radiological, enzymatic or thermodynamic

method, or is based on cellular effects.

40. The method of any one of claims 37 - 39, wherein said method is a method of identifying

25 a compound capable of preventing, inhibiting, arresting or reversing tumourigenesis.

41. A method for identifying a compound capable of modulating the activity of a Rab
binding protein in vivo, wherein the Rab binding protein is a Rab11FIP protein, the
method comprising:
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38. The nethod of claim 37, conprising: (a) providing the Rab bpadi/$g2008/000116
protein in a test tube, (b) adding a conpound to the test tubeReceived 27 May 2009
suspected to be capable of formng a conplex wth the Rab binding

protein, and 20 (c) detecting the said con;al ex formation. 39. The

met hod {of clai m 38, wherein the detection54s performed by a suitable

spectroscopi c, el tometric I metrjc, )

radi ol ogi cal , er@z3 g&a‘?@cgglp?ﬂ%gﬁ}ﬁly%gﬁ%&ng tﬂ%#ﬁ@ﬁ?ﬂ)&mﬁe’é‘ 95 3 Sanstipppl fragment

cellular effects. th@geoiThe net hod of any one of clains 37 - 39, :

wherein said ne i ) i.dentif.yin 25 a conpound capabl e

of preventing, iwr?hig%l?g?2%@%??%ssgdr%%%9}%%%& dng tunouri genesis. 41.

A met hod for i dénmomiibrng achewgepooiidbheagiai o acfviroiluR et I 160 $HRin.

activity of- a Rab binding protein in vivo, wherein the Rab binding

protei nsd s aRalvhe nbihBd Bf @i, fulki& coffpliiegd conprising: Amended Sheet

| PEA/ AU PCT/ SG2008/ 000116 Received 27 May” 2009 52 (a) providing a

i croor gani sm eXPFR&ISE thy cbinekagsulis wikthpreof & contot maastuenchi. onal

fragnent thereof, (b) adding a conpound to said mcroorgani snt and

(c) nonitori4lg Fhehahoeof deised] wRhHan He\Brd teddkdn¥dnt donDrists BB Rsrh! P

~ protein. 5 .42.cThe n%.hgo&i of cl gl m 41, further conprising: conparing
the obtained reSTFROFIGHPHIFHEL gogplal e stprestiongdion themptivity of she Rupd1FIP

met hod of cl ai npeéfm.wherein the control neasurenent conprises.the use

of a conpound that does not nodul ate the expression and/or the

activityy of gyhe R . i 10,44.. A pet . for identifying a
o(r;jpou n g c ap‘)tgbl é%ge?nor]?o]fgtﬁdg%tﬁﬁgé %}%ﬁp&l Bt gwahly ﬁpﬁ?é@“%ﬁ&%‘e Wﬁaﬁl%gf a Kb
g-r tein in vivobingiheprstain inhvéoRetertin tigi Ry bjrdotgairstein $s 2R Rl FIH frbin, the
protein, the ngthod,. ri,sing; (a) providing a mcroorgani sm
expressing the Rabl 1FIP protein or a functional fragment thereof, 15
(b) adding a coppravidinge reigiodraanism ceprgsing sirg Rt P @jot#in B & Gincfighal fment
expression of thesRghtlFI P protein. 45. The nethod of claim 44,
further conpri sing:

15 (b) adding a compound to said microorganism; and

(¢} monitoring the expression of the Rab11FIP protein.

45, Themethod df claim 44, farther ¢omprising:

comparing the obtained results with those of 2 control measurement.

46. The method of claim 45, wherein the control measurement comprises the use of &
20 compound that does not modulate the expression of the Rab binding protein.

N 47. The method of any one of claims 44 - 46, wherein the microorganism is a cancer cell.

48. The method of claim 47, wherein the cancer cell is one of a breast cancer cell, a iung
cancer cell, a colorectal cancer cell, a cancer cell of the urinary bladder and a cancer cell
of the fallopian tube.

25 49, The method of any one of claims 44 - 48, wherein the microorganism is a-cell derived
fromone of breast tissue, lung tissue, colorectal tissne, urinary bladder tissue and tissue
of the fallopian tube.

50. The method of claim 49, whersin the cell is of a cell liné selected from the group
consisting of a HMEC cell line, 3D, ABC-1, A549, Beap-37, BIU-87, BT-20, BT-474,
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46. The nethod of claim45, wherein the control neasurenent c %33/0901(1}6
the use of a 20 conpound that does not nodul ate the expressio ay 2002
the Rab binding protein. 47. The method of any one of clains 44 - 46,
wherein the mcroorganismis a cancer céBl. 48. The nmethod of claim

47, wherein éhﬁ?@g‘&ncer cell is one of a breast cancer cell, a lung
cancer cell ,Bg bileabe-§1 EBG s §0lw3R0, EJaFEavid e H3aR) Hot6, FreOLHTARRY0,

e Acspe e gt o) AN Sy A%, QTR

derived fr dﬁm’b(ﬁ@ loKUnTe ak0, IIO 360)€.0-3000D.0111086,U89980 01.OL 196, @b]j 'Li?@!ﬁ LK-2,
urinary bl ad%exgﬁtl ssue and tissue of the fall gfl an tube.
I

met hod of ¢ AS 103k dr - thﬁéﬂ%féﬂMBIs’l MCETg 231Ll\/ﬁé‘%§éﬂel‘d@eﬁMBdﬁ#

b 087, Br- 20T MR ERD A B PR 6 03] BB TR M 435,

- Recei ved 2mm@95H513 MEDA MBI 6SCaARR A, MEBRE: few Calor- 830, NELHS2, NCI-
FT- MZ- 1, m%ﬁ%@ﬁ@%@“ 60, HCC2279. . HCTI 16, HEPFT, Hs578T Hs578Bst,

HT- 29, HTB- & NEEH1393) NEIH 143 RoVCEH 770N GT-H2009, NCL- H0087,

[STR Lottt HRY S e 2 A, Mo sRosratiaa Poy, S B i73

%ﬁ xg igé HB%WCNMMIEI?:@HGQ 6NCI FBA%:AE%E H209, NCI H446
NCILOHL 395, ﬁﬁf&iﬁé@%wﬁ% SKNgR 318 KeBR-NEPC-AD 8305, su@/mmsmm
Ch- H2126, o/ 2 P
bCha P OEEEY] SUNKER RS Riasli o i R e il vt 990%%3

RT4, SBC3, ZRaBER, aISlGBF?—SSSO SK-BR-7, SPC-Al, SQb, SUML49, SUML59, '
3 SUIVI].315 SUM 52PE, SWA80, T24, T47D UIVI-UC—2 W Dr, YTLMC 90,

ZR- 75, R-.75- 30. 51 The. net hod f cl ai m 49, wherein

the cel | ﬁ%ﬁ%ﬁtﬁ%cg“rz  NE e B drotianed B™ BRI EAsFIO8E F‘ﬁbb?RAB
1 FIP 1. 15\;&3@555@1@31\@@1:@1 claim51, wherein the cell is

over expressing RABI IFIPlI. 53. The nmethod of any one of clains 44 -

wherein_the m croorganl smis a reconbinant cell or a transgenic
? oor gani drf MsRhodotrliimed. siheredefcicrl ingyacxnsrsbgR B BEBLe of

rmdul ating the expression or the
53. The method of any one of claims 44 - 51, wherein the microorganism is a recombinant

conparing the obtained results with those of a control rreasurgéggtrés

cell or a transgenic microorganism.

54. A method of identifying a compound capable of modulating the expression or the
activity of a Rab binding protein, wherein the Rab binding protein is a Rab1 1FIP protein,
L0 the method comprising:
(a) providing a host organism, wherein the host organism is capable of accommodating
and growing a cancer cell,

(b) introducing a cancer cell into the host organism,

(c) administering a compound suspected to be capable of modulating the expression

25 and/or the activity of a Rab11FIP protein,
(c) monitoring the growth of tumors in the host organism.

55. The method of claim 54, further comprising;

comparing the obtained results with those of a control measurement.

Amended Sheet
IPEA/AU



activity of a Rab binding protein, wherei'n the Rab binding prot P OTISE2008/000116
a Rab- 11FI P protein, 0 the nethod conprising: (a) providing afhQsted2y May 2009
organi sm wherein the host organismis capabl e of accomdati ng ang e EE
growi ng a cancer cell, (b) introducing gjcancer cell into the host

organism (c) adm nistering a conpound 4spect ed to be capabl e of

nmodul at i t i 5 ctivity of a Rab 11 FIP,
prot ei n, B?'c)ﬁﬁ%ﬁll)é?%rﬁﬁﬁgc 'E}ﬁéj%g‘r”gélw‘g{?o%? tc{)}gﬂ‘rfg ea?lﬁe%ﬁlét RGYRLS ?é’ﬁr‘l‘?%ﬂf&

55. The net hosnmfund|thitriobdnot uddulvde thearprcssibm 8ad/GIOMB a8ENE; §fi8e Rab11FIP
obtained results with those of a control neasurenent. Arended Sheet

| PEA/ AU PCT/B8%88/ 0001 f 6 Received 27 May' 2009 54 56. The met hod

of claim55, wherein the control neasurenent conprises the use of a
conpounds¥ ha lat Si {or, the activity of
Cher RADLIF B s el o A SR AR o Rt e
of rfodul at i raptivite ofx Rab Siidimg prbteﬁrh]eﬁlﬁrcﬁﬁiﬂie\ﬂ’ztb/biﬁ&in% Rabinllk BWaBYI FIP protein
protein, wherein_.the Rab, binding proteinis a Rab f FI P protein,

the method CBRPIFHRAdFPTRISNG,r ovi di ng a host organi sm wherein the

host or gani j C i,ng .and grow n cagncer cell,
(b) introduc) n%l%a ca@%é‘?ﬁggga?&si%g%% gﬁéh}, ¥ %ﬁ&%ﬁ@%ﬁf%{ﬁﬁ&%ﬁ?@%ﬂﬂéamg
cancer cell coepd gmednga chhoepeglund suspected to be capabl e of

nmodul ating the expression or the activity of a RabllFIP protein, (c)
moni tori ng tRBINGEEVRIAS 8fcanqgrselbintothetostiyganion gahirsim saids@incdvell wemprisks a

of @l aim57, f i.Si.ng:. comparin e obtained.results with
(holg e of a con%J éﬁéﬁ &Ir?edgsg%)égienéﬁpge fgpa%ge O%‘Fﬁ‘gd'%&%ge GIPIEYSIIhPTRe activity of a
whérei n t he coRbtbOIFIP®aseikenent conprises the use of a conpound that
does not nodul ate the expression and/or the activity of the Rabl | M
protei n. 60.(O)MRenifRsingghe grovhw! bieorsin hediosteorsMism59, wherein t he

host organismis selected fromthe group consisting of a nouse, a
rat, an sy e i i i.g,.. an opossum a . 0 squirrel,
a nine- b?lndggﬁgl??rt%%??fﬁgh{aqigfa&gar%gg?gg%ﬁ' Anerican pika, a galago, a

comparing the obtained results with those of a control measurement.

>

15 59. The method of claim 58, wherein the control measurement comprises the use of a

compound that does not modulate the expression and/or the activity of the Rabl1FiP

protein.

60. The method of any one of claims 57 - 59, wherein the host organism is selected from the
group consisting of a2 mouse, a rat, an elephant, a rabbit, a Guinea pig, an opossum, a
L. 20 squirrel, a nine-banded armadillo, a dog, a cat, an American pika, a galago, a

chimpanzee, a thesus monkey, a macaque, an orang-utan, a cattle {cow) and a marmoset.

61. A method of determining whether a neoplasm is sensitive to an alteration of intracellular
calcium levels, the method comprising determining at least one of the expression and the
activity of a Rab binding protein, wherein the Rab binding protein is a Rab11FIP protein,

25 wherein an altered expression or an altered activity of the Rab binding protein is an

indication that the neoplasm is sensitive to an alteration of intracellular calcium levels.
02. The method of claim 61, wherein the neoplasm is comprised in a mammal.

63. The method of claim 61 or 62, wherein the neoplasm is a tumor.
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chi npanzee, a rhesus nonkey, a nmacaque, an orang-utan, a cattl epes82008/600116
and a marnoset. 61. A nethod of determ ning whether a neopl asgdefed 27 May 2009
sensitive to an alteration of intracellular calciumlevels, the

nmet hod conprising determ ning at | east one of the expression and the

activity of a Rab binding protein, wherébn the Rab binding protein is

a RabllFIP protein, 25 wherein an altered expression or an altered

acti vi t yobf Theenethpd pf elaion 63, pylsrein said sumer is nde ofie brsasttthaor, taang tumor, a

neoplasmis L N f.intracel | ul cal. ci.u

evel o o2, SRS HRch S PAPY! BE 38D Blagel i il o e Bt Thobe
‘conprised in a manmal . 63. The nethod of claim61l or 62, wherein the
neopl asnéd.s Ehetmethod of AnmisdiScorYaceterelrRaf AhoPGléanee008/ 000116

Recei ved 27 May 2009 55 64. The nethod of claim 63, wherein said
tunor is_one_ of a breast tumor, a lung tunor, a colorectal tunor, a
tumor of6%h ft‘?rf{lﬁﬁ?‘ilo et ghaima 6 -arovheeinthe afapt e iantracellar ggcium
The snet hod of,d Ri - j tbd tunor is cancer. 66. The
met hod of anyV one ag?ncg?aasghgﬁgﬁﬁng%?&%%r%ﬁ% ‘he alteration of
intracellular calcium 5 levels is an increase of free intracellular _
cal ci um6767 . Themeethed bibadaiof 66 [vdicmein fhe intresseiof fich éntravelwasexldhmfis @€hievable
i ntracel | ul %r@tg%{ﬁcci Ong%)ggchi v?g%&gvby t he fg%el of og&ﬁoff a melr)ﬂ:)(raﬁri of
the vitamn : HempeP femilyepmd Harimerbentd thaD
anal og of aiRmReranfantlfloP of b LAmiHe 0)f° AP %ﬁ%,%g%ﬂ&&ﬁ%ﬁ?ﬁ&eased
expression or an increased activity of the inding protein 1s an
indi cation thptessipreor dlinpreagEdastivitsobtha Riab buelitgprotebatsranritdicatidn that the
megRer of the vitamn r odr .Qr an _ana thereof. 68, The

net hod of clng?glif‘%%,ls W@ﬁg?ﬁ"%‘?gmﬁlﬁg%‘g?aWmﬂ’ﬁ"eoﬁljggﬂ‘éfmgsﬁ@r%lﬁugﬁf AR
D3. 1 Arrendﬁﬁc@hgg@of, TPEA/ AU

68. The method of claim 67, wherein the member of the D vitamins is vitamin D3.
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