VETHODS OF CONTROLLI NG TUMORI GENESI S AND DI AGNOSI NG
THE RI SK THEREOF CROSS- REFERENCE TO RELATED
WO\RRBNZATY ONS [ 0001] This application nakes r ePE&r/8G2068/000116
to and clainms the benefit of priority of an
application for "Preventing, 1i nhi bi ti ng, arresting or
METHODS OFICONTROLEIRE FUMORRGENESIS AND BIAGNOSING THE RISK
protein and rel ated uses of a rab binding protein"
filed on April 13, 2007 WHEREQ¥F us patent and
Trademark O fice and there duly assigned serial nunber
60/ 91 1, pROSSLREFERERTE P00 RRLA THIY APFIICATIONSd 0N

Apr il 13, 2007 is incorporated herein by reference for
[(Eq lr@ﬂ sgag?ﬁcsmo{l &%]ké@ﬁfége gg E:dr 2?1‘&?:?&21&5 ﬂ'rte bgﬁleﬁ% of ?H%ntg of an %ppllcaUOn
for “Rodventdny, anhtbmdge ragtestieg or rreﬁersmg ctulmngene@ml by Zﬂocﬁﬂa)on of a rab

. ..of the PCT, .pursuant.to Rul
bindif prol YR FORIT BB itk RGO i B g/ <pl 3 200 it the US
PatenfBhd 95detfarlc OHiEOhAd therd wﬁlprasggrbasseﬁalamﬁnrsar 9191 373. The content
the risk thereof. The nethods rely on an _altered

of saigrapplieationdylest omApril 13,2097 lamalworﬁt%idquﬁ@n o aeksrence foreall purposes,
1nc1uh1ﬂ %ﬂtlhgd}ggxlggg? 0 lg?§ ?ﬁenjiefﬁt BFEQ‘P dg ¢ désgﬁé}ﬁdd‘ Y:ldﬁﬂs @r drawings not

oun orm ng ex W
contalmerdd1erﬂgn pncbtedérred tam Rule 2hi(a) @ftthcr §Cihpurawant Rulemel 8 of the PCT.
expression and/or the activity of a Rab binding

protein. The inveggh @FspHErM]giﬁﬂ@Nnet hod of
determ ni ng whet her a neop asmis sensitive to an

tion i ntrac | ar ,C vel s
@O R DR R 5T e e LG ipg e nd Hagnosing
the ridR ahéredO rThdWwhneodd €19 nt i&e aRkeed I’aehduﬁﬂdncﬂgr aaindsy of a Rab binding

death_ in develo ed countries, and even the nupber_ on
proteie 4 4e inyEnbeAIR Felates ® medhegds o 3amfwag Argompopiad capable of forming a
compf%xn\gﬁﬁ’ QrIgabarﬂlqdlhE 9rdﬁheaﬂpﬂ&h§ddlﬁﬂlg%e Eﬁ%uHKﬂﬁrEipﬁﬁﬁbﬂ and/or the
he nunber of peéople who devel op cancer each year is
actlvntsn of eaRiah gbmqheg arotedl. cBhe wienieon abserpipyidpng method of determining

whetl%C g%gglagrﬁ 675%%1%2‘3 F o%g%gesgstlc{:ﬁg{ftlﬂd&ﬂ hrn?atla&ﬁntléééls |t hree

ti ssue invasion and netastasis is the defining feature
of all mali gnaBAGIKGRIIIND OEIAHE INVENTION necessarily
arise solely as a result of an accel erated rate of

[ ﬁl‘,'i ﬁg%%léhé grrgtylf)g\ggwe (Hh ge('ig} ar(%r %Q@g gssgc lfl%r]eadlng cause of
deathiih @eV&@eSdddduhERk, andi evies i unttitdl ofietdusgbOuédih (f€k) Australia, Japan,
mass) on one _hand and pr.ogramed cel |l death

Koreg, ayingpets ¥ &e male pgPWation PhihssyK red gipgimn J heymber of people who
develhged%béryea‘eﬁ )‘éﬁ? 19 REQERML T@Jv'eﬁﬁél@ssoéanﬁéfnﬁfef&§nﬁz§' fotfdnaged to

tastatic I's crucial not only f
decreaseckanegr anetian trhtée tast thoes dcadpp. of cancer but al so for
treating patients, as such genes are increasingly
[498#h 4 utonpmoins eell grawth mesudtpne initissuseinegsiqn and metastasis is the defining
e R B bl BB s QU3 s et of
accelemerlexqe to€ sali pmhrfc&atumt |Rag1ei they agethe rcnnseqnq:ﬂce foif emimbalance between

the ratee SP gélf -cycle %Iz'iotglr%rs]i%no({:elpdlwsmn% 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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[0011] The application is also concerned with the identification of suitable compounds
capable of modulating the activity of a Rab binding protein, in particular a Rab11FIP protein,

and thereby for example of acting as anti-cancer agents.
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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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cancergall lines. B: Impact of RCP overexpression on cell morphology. (Scale bars, 100 pm.).

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)



[0024] Figure 7 illustrates the nmechani sns of RCP
action. A Cell cycle analysis of serumstarved
WO MEHRCP and control cells by flow cytonet rpCT/862008/000116

Western blots showi ng Erk and Akt phosphoryl ation

status in response to RCP overexpression (MCFl OA
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e and wee S
p<0. BB 0 ottt G0 SEHIEB ST | no.
ures 9C.and 9F esect ed g?ol e tupors .are sh vvn
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shows the a totic effects of RCP inhibition
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FigurE] Py 4 rafR ot o "W LIRe The NBU Fig1adf depicts an
1mm1ﬁ6h1§©&n)@ﬁhdalngaﬁ1ﬁug2fol IRCRfih tambr sample@h@caletttard, UB3km.). Fig. 9H

and U133B). Using these probe sets, expression

shows, thsy Pll’%’é"ttﬁ‘ etipds G5 RGP dnhifition Botssip-staness MB4H, gells by TUNEL
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I Tnkage) and vi sual ized in an Eigen clustergram
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proﬁlgse Solfg Hl%t %Sppgala tumor 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 above-mean expression, white signals in Fig. 10B reflect below-



cluster of genes nostly expressed in G/ Mthat was
previously identified by Wiitfield and Perou as bei ng
was®eatAaved with proliferation in human breastPCT/862008/000116
78 probe sets correspondi ng éo 67 genes of the
proliferation cluster had an  average correl ation of
mean>¥Xpfes§idn s T adspectivy degreevdt brighoges refludtsathe mdpiindé of expression.

the right hierarchieally clustered. These ob
(Due o ymgfe Ny ialgnswiiegehe drngiogrants heve hen B} e gk fex dssignates a
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(designhatetd tyathe loihitdibag) amﬂaire lslits)vramjthe mgbahleramhla!llyRtht&bd:I’these probe
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anplification mght be inferred with greater resolving

capacity through the |nte ion ar riangul ation of
genom ¢ p&lﬁ %Fgé H Ii]gVi],\glng dat a,

where the Iatter aI or statlstlc aSSOCI i.Q
[00Z8]n Eheypresant pRteREem lsg%eé an &eeeg%ﬁn& diggjt mté‘%% binding proteins
and 11“5%%1%? Rab1 IRIFYroRAR(REB1 V ENEiFREintdctiny SroRiMS) afe able to promote
ti-step data mning strate was devel oped that |ed
the forrnatmneoffneﬁnluaﬁgs anclyhipg s, qm%ml Prfsulas cagelogene. The
nmet hods of the present invention are based on this

[092NdThrypresend Sypnters kypothesized thet thepathopbysiglegis inyodypment of genes
at gex{bﬁiﬂ}f'sﬁgssomc H{taa?ﬂ;lifﬂ:gtl% ?ﬁ %?erfeﬁ%rtﬁ %11:' %E r{:sﬂgvmg capacity

nvol venent 0 gene zat1 ons, | L.
throug,ir tteeintegragfont dnd m«aagdxlmhcm af eemmdms;tlono gem: expressgend clinical

data, &k%lbla}'% ht{% gﬁ%w? st18 Foarﬁ%ocgﬁgw%gggt%%?er} gene expression

and clfisslhtastfes dif aangr a@rés@&'ﬁﬁbs@ T Cthio ek @neulé- sltd&p dhe rq’jhxﬁg strategy
locat i n 37, 37,876, 161.

was drpﬁeglogﬁglctgahlgd EAHI dp;pg agﬁg‘b ]j:i}é é)ggtpl&ﬁ aNBncogene e[\ﬂe méthods of the

preseffENRMMGR ARONQEBS hivfindilg Ensenbl dat abase) is found
_ on Chronpsone 8, at |ocafion 38, 309, 752-38, 349, 824.

Oiﬂ‘lg a9 finfRl dffth€inveaives 4186 PRSEIRMnNXp E!HS%F& the data reported on
00006176 of t he Ensenbl database) is found

the invehvsmsabif the seae lpelizations. 30, whhs prstynzﬁsaf AbeL RABIFIP are
encod%%&@@%%iogﬂoggblﬁ EARERS BhOBxMble, the human RAB(lleIPl gene

e Ense atabase) 1s foun
(accessipnQ¥o Emeeoozlzms of tlwalinuscmblzdaz@@sez szcmndz 67 Chaomospime 8 in the

pl2 rgﬁlgag {: E 10n 315'.,62 |§)7n87%0f6% rﬁﬁe\plsg vi gurgggaqang{kB C}:[Pl gene

I'h-a’certaln nunper 0
(accessiona¥d ENSNMUGOOOG@(EBS 1206f thAEns@mbldhtabas(e)ZﬁGBt)ncBMI?hromosome 8,

st Tochip NN 1 SridTe TP, e ReURHIEIRY 589 {aeptssinny NoGENSCAFG

00000696 P of the ¥$3&8b] AHRYASe) 8 lrid’ dif @hioRibsoRBd 6, at locatlon 30 456,385-
rearrangenents of the short arm of chr onosonme 8

30,48444b “51@% shickewRABL IFEP T @gnel (ﬁ%@l@’eNOoﬁNBﬁé&»ﬁOOO@W%ﬁ” of the
Ensen?g 818%%&&") ?safduﬁd %ﬁr@lﬁ{)m%%r{le bb,ncﬁ slotganh 9,25&,7@8-’%,267?@3 02The human

chromosomal region 8p12 has previously been shown to be amplified in a certain number of
analyzed breast cancers (Letessier, A., et al., (2006) BMC Cancer (2006) 6, 1-13, available at
http://www.biomedcentral.com/content/pdf/1471-2407-6-245.pdf). Losses, gains, ampli-




Oncogene 25, 5693-5706). A correlation of an
alteration of the human chronobsomal region 8pl2 wth
WO g/ 1zascers in patients who underwent surgi cBCT/SG2008/000116
resection has been observed ?Ki m T.-M, et al.,
(2005) dinical Cancer Reseafch, 11, 23, 8235-8242).

ficatiéisl dhd reSmieichié fRE GRArE athy BF chtomkb88 8 have also been shown to be
anplifications and deletions in the gene | ocus

foundyinsy sehofibreass. selenrandpaggrsaticgancer g¢lh lingm @POé%mIcféM et al. (2006)
Onco LVSP ?g 2§ T%@@?QGZ rref‘aho?lof an Qﬁg‘g{ién BF ﬁfé Nhdn é‘fr@ﬂo&nal region

9630 Copy nunper | osses at the
8p12 saﬂuduhg)cmemen@aaems whb swdersugnt surgioalgrsestion: bas lmnwlbsqved (Kim,

ob n 0 I .
R A .
genorﬁﬁ%ﬁﬁﬂ)zatlbﬂoaﬁbhﬁWﬂﬂonb aﬁambleyionmhﬁt}&cgeneglopms)mrmslso shown to

ook R R BT RS8R P it ead e '

A, IOQSQﬁ R29-9658). o miser I@sises attthe @bxﬁla JocuB 8ere @8 Qbbserved in colon
6, 42, 39067-39075). Based on their domain

canceals@nplte@ ebtainedraEom palumns K¥egianme, ¥avealh 62006} /gurpati of heynational
I h I I (FIP5/Ripl | , FIP
Medl%a 5&%?&??4 an c%%gg I ?r ?FI: Pg?:f er I( n, and E| P4) . The
[OBgflnkaﬁ%b I_%l'n@ B t@{a%ﬁﬁé gﬁotfl?g oqdﬁsgkd?&lr ﬁl{gnsh';d%;ﬁ lji(ﬁlfl(ﬁf)gc'ous Rab11-

to any
bmdmgmdlmrn:an,t whigh ps locatied st oni m:apﬁletG teohanus (seeRahHalds) GIM, et al., J. Biol.

chon BTS2 Bl 5 2 BLEA PR P o

have béenRilividea tigtontwionaibdeilie uvhiel eren@iss!Ii (FIR%Rif1, Fiii@nd FIP 2) and

class EI&%t eln ngtgh F %K%%r%%gg | on nynsé%\?&%) gﬁgi%:@us refers to
any nIE“HM%N)of t@%ﬁ% 6RRLBL 1 £ erac@)g T@te{n@:in arﬁé\l—ﬁr to Rabl 1FIP1,

O8]
Rabl (RZEQ,BB@b XEIT\W@) (ef%rfrr)ozﬂakélﬂﬁﬂxs Rap bﬁlBél GPstl 1)A@D¢IL1§0f0HnS thereof.

I
pcnf LRI LGAICIRNE S APIEALL, s By S
accesﬁ&ﬁ]ﬁmﬂi@tmﬂﬁ) ASEWONEQI@SHM%SKW&Jﬁ@ﬁKOZS MOUSE), Q6WKZ4

o SENTRICCRRI, (ebenapissl, EISCRITOOMMIERSS. oocans

(Q6K§I~BC&&‘<®SEQO@6176 (QBugT1 Eusmuﬁ QQ@BQ@O(QmLs XENTR), (from
(chicken), ENSI\/ODGO000001081 short-tailed

XenopysEpifafis), ARETLOE HHE0 IR (égm%@pm BOwicaisy )°.8. with the genes

£ theEQWIL RGP Q8RR 4R hithbetl BXSGBOGID1 566" WUSGOOOOOOS 1488
00000004502 ér abbi t) ENSCPOE0000000 298 ui nea gl
(moueNSERREH TR0 @tmm@g mmmmm@as@msmg@@q%@gmw (orangutan),

NSRS o5, SRRMFIIRAY o0, mvscaLG

0000(ERSBERO(Ehixken)) CEI@SMQD@OO(IOGQIQSH B ethygshoutrtdilalopossehn), ENSMLUG

oo ERPRIRIGE000, P bty e, ExOCU

00000 X RBHKIH)( Oﬁﬂswbdwmbd)oseas eghigal pigR)ENSETEGO0080007044 (small

nucl ei ¢ aci d seqéjences he Swi ssPr ot aCCGSSI aon

Madagiraiede o aNSE CACRARI00L B BABD), ENGAY CORBPIBHE (Platypus)
ENSd?%@@O%ﬁ%%??f%eﬁ%uﬁ%) BRRZTHER00600MmBes (EXHR0hed ground
squirrel), ENSDNOGO00000008299 (nine-banded armadillo), ENSLAFG00000004250
(African savanna elephant), ENSOGAGO00000005737 (small-eared galago), e.g. the nucleic
acid sequences of the SwissProt accession numbers DQ236342 (human), BC125400 (mouse),
BC132094 (mouse), BC034201 (mouse), BC077720 (human), CX078607 (rhesus monkey),

DR005339 (human), BC135580 (Xenopus tropicalis), including the coding sequences of the



DRO05339 (human), BC135580 (Xenopus tropicalis),
i ncl udi ng the codi ng sequences of theSw ssProt

wa@ewmedsiion nunbers AAH34201 (nouse), AAl 25401 $CDSSBH)$/000116
AAlI 32095 (nouse), ABB43161 (Runan), AAH77720 (human),
EAW3349 (human), EAW3347 (human), EAW3348 (human),

SwisdPb3ad8ssidnXanabets AAPAZ0I (nsguse)) A I3 804 aRovs¥E MORIBR095 (mouse),

ABB{ BT, () | AATIEE0 S, fEAPEIRE dhopse: SASHGY (human)
EAW%@ §@§ %ﬁlﬁﬁaﬂj u K@ﬁ@ 85 @g@&) ﬁ@%ﬁcghm%AJ §0s8 O('ﬂ(e('lgﬁdspgfoplcahs)

t he genes of

Exanmhﬁeﬂ gﬂ Rahid EIPm@mm@hldnmm@resmE&@wg@ab@oM@os of the SwissProt

o 00, ST, AT EAOORORERS, e

(Q3UBBSNIDEEE)O 0@ 384t gitlxy gbraxst tafi | thd dpwissrod , accession numbers

NSMNRI0EAN R (s %x‘ﬁﬁe}gﬁg@q@bﬁ&g@' ijlian), ENSGALG00000009304

hicleehl, CENEPARAGEDO (éHia OBNEARHINC00CU0B0YIE A hort-
L S e stergaﬁgpean RIBNTI0EAThray short

tailedqumoﬁbI(gg(Eleg@@Q%ﬁ[l Clnenys tapicalis), RN mMUG00000021805

0 u
e B 00003 abbl 1) EREPCROBRYG80000g2622 (ormgutan)
ENSERUGARN0006951 Emaw&amaomnmz@bhos)ngNSI\ﬁdé@a@wmﬂOO (little

oo BTSN et 5 riopponoan o

ENSCPOGo00@0de4 580 agguindil mpip), BNSHIEG00000(192049r (small Madagascar

hedgigif.nES Eﬁ@%og{b?(g'l nitoreve P e o0 Bfepean shrovw)

IGIOO@M@%Dr(%te CQambae, NHARENS 1883914 (([H?é@@) datB8d2é5@dGhse) and
75074 %urran) ‘and DN994254 ( human),

IGIOZ(GHENﬁszn@gT&w@t&?Q% vy@m@ﬁ@e& tbq! meqla@c apidsemyenees of the SwissProt

sce 555 By DHERROO IO ABIR0). (AR B Ypumar) and
DN9942b# (hiEnRBR), indtding theciodohe, quuencas @f rtb¢ SwissPretda¢cgssion numbers

A IR0k Bk R0ded 5 g, A RETER AR (SRR Guman).

Examipldviyila, Rab2 APIBB rré2avintlute/iiNhre i linRd (A2hOpDtdtléiNhe SwissProt

@p‘?@ﬁcﬁn& Aﬁﬁ%ra%’ s Bl Dbiels e tislauses azmeo

05824084 Aii‘NS 00871PA$H (TRUESDHY HUMAN),
ENSPTRGOO 00007543 (chi zee Nélvlvueooooooooals

A2A2Q§ AR HYMAN) ang &8 %(Q R) MENISE)cr-gowah dlupgenes of the
SWIS%&(%F%%S&OQ%m@%%N%@b(tﬁngQOS 6|'5 ?fnﬂﬁ%@ ?l?ﬁgM(UlSﬁ(ﬁ)@b&B 7098 (mouse),

nouse nucl el C sequences of
ENSRTRG®R08QIT548  éehirepaizes), NENSMIUGL00MHA06 (3 ul@ip010332 (Integr8

databiisee sy HEnAGIOUR A s SR ek ey ThRapa72 (ntegrs

datab@ééﬁHgg%%sZ ( HIENERS n@ﬂellt_:ga:lg\é‘deﬁﬁafcei acmsgwm@gm? rdeeéssion numbers
nous AAH371 se 57 nouse
ALOGAYS e AR (@ma%@@f)ém us AR RIEbS2 ITHEG) BCOS1360

h M3 R 802 S88TEBhm Wﬁg %}chsl@ﬂﬁ ¢ SRHETRRIt a
(e DR 7 1 () B Tt (I UERIhE sclltce OF Chaman ) 2ccession
numbers AAH23364 (mouse) AAH37132 (mouse) AI95788 (mouse), CAI9S5 91 (human),

CAI95593 (human), CAM26382 (human), CAM26383 (human), CAQO09643 (human),
CAQ11003 (human) CAM28374 (human), AAH51360 (human), EAW85805 (human),
EAWS85806 (human), EAW85807 (human), EAW85808 (human), EAW85809 (human), and
EAWS85810 (human). Examples of a Rab11FIP4 protein include, but are not limited to, the
proteins of the SwissProt accession numbers Q6DGI2 (Q6DGI2_BRARE), Q86YS3 (RFIP4_




EAWB5806 (human), EAWB5807 (human), EAWB5808 (human),

EAVB5809 (human), and EAWB5810 (human). Exanples of a
wdR2deB/12AbIM protei n i nclude, but are not |im teRCT/AG2008@00116

proteins of the Sw ssProt agﬁessi on nunbers QDA 2

(DA 2 BRARE), @B6YS3 (RFI PA_HUVAN), @BBQP8 (RFI P4

HU M&@EEE) Qs@ﬁﬁékﬂ R@GYMDMEJ;SE) 5B HEDA (QSSYEAMBRSSIS) . Q3LGD4
(Q3L%31141Btﬂq%l%b (SRS (QAUBRH MBI vl @%L@m%f%?sms BRARE), c.g

vin AEGRRETOL O SISl 10 ORREAB 3o o

ENSG 90000164243/ (Ishoar), ENSMIUSG0R00HT639EBREREIDISHICIAGI0000019209

B -

ENSMM[UGUGO(HX)OM?b at XrheElNSCPaXenke¥) 01 ITENZIOCYE 00000007 943 (rabbit),

ENSYIFMCEG00NBOI s it S8y | bith ANBREOROIVER T894 (quinea  pig)
IGIO(ﬁﬁ@@@?S ?Ivnte%ﬁpr AhiaBisk, aREmhty 096 RbH267%0 n(IﬁQgrdeaﬁaﬁQﬁﬁ@ mouse),

zebrafis the nuclei'c acid sequences o
G0 aEHeodidisse rzebr@ﬁti@ragd BOI9R65 68 | Guisergidatsiyse, zebrafish), .

the n@%&%&é %‘%}nopus rop| ca (%] Q@gg%ﬁg%%% ﬁ@ﬁ‘?&?@ (zebrafish),

BC0930¢4 u dtiungani) h eBC b0l 517 s{hqnm)peALﬁﬂlt?he (&muse;PrBC135989 (Xenopus

tropi%&&i%%{ﬁﬂ?% gétilpéf)\mng&ﬁs ( %g{(ﬁ%%@é 0 gg%%vissProt accession
numb@f@ %&H763’76%V\&93§5ﬁs(h|)um1)3599’0°~| (anﬁa s( hwpwahs)andA124833 (mouse),
3914 (human Exanpl es of a IFIP 5 protein

CALRE dmevsub ANEOR (hwaq)edwelsmhwm)e AQYH93004 (buman).

Br r
Exam%@s%(s |1Q)|%?|E> bf?:fh f?l\z'fﬁa%g‘t%l{ g%lg:gI%PS ted it gﬁa@@ ofl\%lg SwissProt

accesKIDUSEYmberg. QGZQB\3t ZgﬁfﬁeMQU Ehe Q8RXdOP(RITPac b, Q8R361

(RFII{B%(E@Q%FFEM&S el%@);(%%]égyggﬁ%tgk h r'e:l)%\é@scgp WOQR3Pt accession

numbeNSBTAENBG0000®IB683 [ cat t(hwhan) ENSXENSMUSG0Q0WDN81343 (mouse),

ENSGARB IR 2057 (EHPRRInzcc) , ERRBICUBBA0R S0y  (catto)

ENSXENE€6806000DFEY ) G0 QRBRARS 150 ENSTETG00000000840  (rabbit)
al a&é)ﬁo ENSECAGDQO00 007084 (hol\(si%) | G 00035642
ENSI%I'R‘@ 0952053 s échimparzes), anBNPMMEEHEB9U02P AL o frhesus  monkey),
ENS KM@G@O@‘I’?@”) (siRalflearte RHGEES),C FNIECLGHEIDO67684  (horse),
Sw ssProt accession nunbers DQ@90991 (synthetic

IGI0003664% Untes ditaman rop ok pd [RIOO00BES (Byearh dbtabase, human), e.g. the

nuclefcoa{g %tll%terg:%g Ez %&Lﬂ%? }meggﬁ%%lge % B'('{;EB?QI %%@gtgcy gonstruct of

humatr bleaes DQ8A4LES riewitkstic, comstiuadiafghtinen cadana)g BC035013 (human),

BOORBS B o BERARTY 5hise), BARFR R d8 RS macaaue

monk@?){ rih&lﬁaﬂn the résﬂihg ClehuerdBIVB B A4 S(8ePEdt elct&siof NRInibeed NAH26473
ghuman) 750 human), EAVW9749 Ehu

(mougg)d @b{gg B ((rmyﬁ@n)AAHSI% (mouse), ABMS81917
ABMS85094 (synthetic construct), AAH35013 (human), EAW99750 (human), EAW99749

(human) and EAW99751 (human).

synthetlc): construct),

[0032] The small GTPase proteins of the Rab family are known to have crucial roles in
regulating cellular 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



[0032] The small GIPase proteins of the Rab famly are
known to have crucial roles in regulating cellular

W@2a0BAt2 1YY i ncl udi ng i ntracel | ul ar nmenbrane tr aP¢T/8&2008/000116
signal transducti on, receptoL recycling and the
recruitnment of effector prot ?ns to cellular

functivaif tien@riosdphalirtayicling canpdranent fsze @lgl Hoggay, Oeret al., (2007), Traffic,
@é@é'bed to Rab famly interacting protelns such as
8,41 )| fanlly i nteracting protelns Rabl |-FIP3 has

(00 &t Reh piricin Segolco il afest By % bl G-protens
(inchﬁili‘%%zg Rbo- réﬁfeﬁgﬁotefﬁ% that Riuldte a w{d%QQYQe of_BElﬁf: tcel€ furBtions including

30). [003 Rab proteins belong to the | arger
cytoske]etal 9rgafuzma@n ﬂé‘ll &eld anerphelreG- piteltingsits VEsiple| tANSPRSt aRé secretion,

cell- cgglgiﬂég%rg%s'?a} REPEE ﬁﬁ%&r&ﬁﬁhgﬁ egLlef Bf 3h g ?tEi%Q Afid Yheir regulators

unctions 1ncluding cytoske
and effegtars haatei enamplicaed 1mmrphxogaga§u,s an;itcmhcenqxogpssqmmmnmg these,

RABLS APRBR iF PR, AERiER 8 iast 50 aBSp ratatn ol igen shown to

enharicB @tdlifeiRBoh ahd hsoptstit refitRbdcinSitie\wd hater foffﬁhmdiﬂhadvd IThe RAB
carC|nogeneS|s and. cancer progreSS|on

th
familypaBproteih play 4 centrabeple i membrne .tquéelﬂ%mm axtapelle gpmpartmentali-

zatloxpvaﬂﬁ' RABGNREPSs hﬁﬁr)b%ﬁf(‘lu%‘ M¥hel OisCpe&iREAly involved in membrane
proliferation and apoptotic reS|stance In Vitro, and

proteinurepyclingr ReB Idnhasnbegnvimplitated RAReH anigrapions apt dissuption of RABI1

puin LRSI Ahabhf | BABEPLATS L BLLLEIPA AR o) Cur i

Cell Bizl‘oll ey §4h56T Powelhat AeM., etsalsp@004)i ﬁaﬁfcyS; 2ﬂ/—66v¥don nS.O., et al.,

oo BB AR AL S, e B REIL S o

funct16ﬁ rﬂ@&%e%qlﬁograahd@&dl invabifenedseott biegdt| cahyap il {¥068 et al., 2005,
et al (2Q006) Curr Opin Cell Biol 18, 549-557;

supra):@wiea’ru@as trafficking of megpbrane roerpaors Mgl vel dn mvasipn sech agdptegrin alpha
6 beta34 OEGFRt Bter2 AAPRC CRGTorBe St 8B, 20065 éuﬁZ)Ei %gsregulanon of RAB

Furtherfore, the conpetitive I nhibition
gene éxpressionris deph@h@e@gmmiwp@comnmd of mmsh\mmggn@‘s However, the

role o???@%ter%@ﬂ?%eéroﬁe? iR &er ma&gg}ess%n haszrg)Qﬁee ot 9(% and.

ers tra _ ane receptors I'nvol'ved in
[0b§%|a§%)cg ﬁ§&ﬁ r}n?%l(t)éllg tshec\g% gﬁn’ﬁlﬁgg %0%09‘2 td%'llg;é) qf%ger-pg%ﬁgang effects

linkedytsr Rghlb&liPdaxpxﬁesMB genmrxempcreemm breast epithtliddcelts, aRabl11FIP1

ovreB5R556) 438 PRI A TR PP LS i,

breastoéadgércsHl s Nageriatiod oF endbgioas Rab OF3R] byIENAr @&ebition reduced
i nventors have identified a broad range of
prolifeeatiogy q@'cbmsw@de@ﬁ%wsgquWednml%@nﬁllrrmtotw resistance, and

dlmm?s’ﬁ% ?ﬁﬁbrofbrmh@or{‘ Hﬁﬁmf&uﬁh%ﬁ@Eﬂﬁp 'ﬁah?i F12h i€ @ldught to interact

I FI Pl overexpression |ed to mali gnant
pnmatli)ammoRatdtlu torregulate proteie aebidg oemlbukm ¢ndpsgmesgn@eden, A.A., et al,

oo BT SSRE S i R op A4 8Pt
channpl ahndferrmt rdcaptoﬁlawiaprfagﬂ lysetomes thet degradation pathvery) @ recycling
ptoti c and di m nished.tu

and gpo re
endosp s ey B Do BRPL PR INEat F5isi e, FETeppn e Tovel of

membriRUSHIndtrecdpfdrefPegdn @tr él 18004, Ysuptd) T sﬂe&uﬂmﬁle g hﬁﬁlﬁusmle that
proteln Sort|n? i n tubul ar endosone Ped en,

the trasforminp eifgetavei Reb bl FIEE may1t medited ey thys SRBpowatdebe recycling
pathwlaiI Bl’ol&fﬁﬂ?é BRE SnddBEnd f&gllﬂﬁ%mah@ 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



channel transferrin receptor away fromlysosones (the
degradation pathway) to recycling endosones (the
WO ewgatiipng pat hway), thereby pronoting a rel at PESG2008/000116
increase in the |level of ne ane- bound receptor
(Peden et al., 2004, supra). Though speculative, it is
phosphqulanoblxm}tmﬂect thiepassibilgy,as itimay isdicate b spevifidlatkl behwéeRIRab11FIP1

! 3%@%@ R B Al veon
R DB e D OSBRI O e e e

mvenﬂﬁ@(iﬁfﬁﬁlhcﬁnr[)%h@ﬁ' thatRers iy Daigect Qitérattain betwédneR4W18 B and the small
i nventors observed between Rabl |FI Pl expression and

GTPaERr&%oera%ﬁtwaﬂlpoﬁqan ef 13ceqmplsx debuees; thel twq, projeing.; The Ras
protefﬁ%%r IhAY B dmal Sdddnferic frbteRRIRCRe BRfe drfkidwi ¥t their central
ow ng al so naned ) and growth factor
p0s1tlpecxeppqpt0m@ﬁkiuledpm{£¢(ata®t jand chnner. Atdeas]l 1 viistint functional classes
of pro %{“g%ﬁ Ben ?ﬁov&nhﬁ)gﬂs% ﬁ{fé%&%ﬁ%as Sﬂ ?feﬁr?t 'A%Qor‘H?‘f@ﬁ Ras proteins are
thoughhabd Hen eérﬂral@ R)odtedemt complek agignad nrdishctipan nEsloirkd, FthWhlch they
. and t n@@? P? se. Ras, .indicating the farmation 1
sctivile cimbosi (iEe BEMEPRIE 4B pROPERHISe FRE RAGHBoEaiiAdes, namely

Raf/MER/ERK 2Rb] & TPhses Ml PIRRNAKE A sCordy An8bMBy tdiddted figtthen illustrative
the art known for their central position in apoptaosis,

examplg| thgy aact p‘ﬂ@)I the dR(E2B nand Remtal clépreby cauging: epigenetic changes by
e

methﬂhééd %t-.h fa fidd fggeég} gk@gé %gp%r%h&aﬁg raérg\g@g@ ?ﬁ‘é”‘h In turn, ras

protelﬁasarprnﬂ)mcnstoawcenplhn uggplatomy beedhentsmal [Ppintomatatetl iRms genes are

ﬁequé:{g[‘g}){s;g{l%l g% gto tv%?iétgsl or}et Vﬁ)f{as genes ar“chcnc 9 ttt%%é oncogenes.

fapplng and cooper Ive
n_ki casc S

RS ShARSRRERIE Ry BRTPRLALIAEL R by of someotin
tumouxigeueﬁﬁsr Eheseenahadmhduwmpaamlav nthdde oHn/eEélfﬁngnidhibiting, arresting

or reiRu PSSR PSR CEAT T ThTe 5 Mipaggmesi, including
the foRahtiorPdfafalt ghaR foeflb bf Efrébmas. |Atchidingly, tRemefhol Qﬁe{ysfoﬁéﬁample be
subj ect to conpl ex regul atory nmechani sns. Poi nt

includedyin g &igatraent geprs¥enion of pduelifratiye disease oF Aiserst sHeh # @noer.

various tunors and Ras genes_ are known tqQ be

[08380deRethe raersay msghad AE tho iy enlionrBmARrigeesinanay be prevented,

1n1ublPéde§ﬁQ§ted BY RVetsed iR Ry % RS iREuGiAR 6P Nsialé a mammal, a fish, an
t ufouri genesi s. These hods ‘include in particular

amphibéarh o dberdoir apn@vcmigamgn Ameﬁpmtwerrglcrwg@m ifgngpme embodiments a
cell. %1)%}6{1%{3(‘1%161 rﬁ%ag; %’T&’o‘{&h% ﬁ%ﬁl‘ f’nclum%{ﬁ[’éé:ﬂﬁ rt]zﬂfeh%r n%Yat&f from, »an organism,

car cl nogenesi's, fornat 1 on
such mafdrgmmtcefmmf thé exanplies abme, sdhhcztsraalmagimal Ehanples bbd suitable
cluded in a tre

mamiGipdits. SR 50t Sater ik mansh 23A00h 2P Ehsayele, an opossum, a
dog, §4at) Ashiaipansde, al MesuE mdakdlg af Hﬁczﬂiu@s e torarpl thaf) chattlée(cow) a

i nvention, tunpurigenesi S may vent ed, inhibited
marmgpqteat Amesican pikar 3 galagn (alw;hlzﬁbg’a)n .assﬂwqehcq Rige-Rgndegrarmadillo, an

elepht ShaRGGndar AT Rel fayf 4S8 be AkeAHHY Mn@@ntldﬁapbé'lfjhﬁé' f@r instance a

mcroorgani sm A respective mcroorganismis in
canceewtlb dineeTibe cell ¢eird sore embadigesints mslgur@e folespeatng ¢eilam'1y in other

el el P o B8 LS SR e one of e
exampleoavesuch as a mammal . Exanples of a SU|tabIe manma
I nclude, but are not limted to, a rat, a npuse, a

[0038$]b$dme @nfBoidiiRentPiod, tharpredens smehodaaccording to the invention include
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 (cow), a marnoset, an Anerican
w@edas12a9gal ago (" bushbaby”), a squirrel, a ni Perbardg000116

armadi | | o, an el ephant and uman. The cell may al so

be a cell of a conventi onal Il ITine, for instance a
amoufifof e R&Y birldingemay hgclé® hlldwsing . partien ottt totanfnber of the Rab

cul tured. A respectlve cell . may_ in other enQodi nents

bindings Profgin md goulese Pressit B [acFeaint athin Vg SsFYRSHRNGS & fRshtube or in an
organjsﬁ{ th Bl @ecp‘ffe fafidtfoonaRab SN S teid FAF3r 1§§’(Qﬁ‘ce be allowed

nbodi nmen e present nethod according to
to bej qavrefnit p@tnby r«iclPl‘QtP@Sqdeh as ianeplpawe proteasat (alsp tanmmibcalcmm-actlvated

protea%g ST cpa?p'ﬂrgo%ea ml)ﬁj}r’o:ﬁ S?)?Enﬁgg %1;:1 IEIIDIr %seb&n dllsclased to contain

three aES@'\/ﬁPng (HypmﬂtSedﬂhDﬁCMMOﬁfst azlhldhwcb&rasaﬁrgbtsdoRedeams and to be

e BAERRE L QFRLEE NIy PESRE B o o8 Whtang

the atﬁSuxff{e(SF hderhb Eﬁﬁ{r%d@{)teﬁﬂ iy 4188 11%?@1(3%6&!11@1&&133&? &lpiession of the

]ﬁ for instance be allowed to be carried out
Rab1 HflBtrrateén. Bhig maysfon cxamplgi be ﬁﬂaa%a%bv( afministerng g “Compound that

moduﬁ@%scﬂhg %R?fegélgﬁ'if @heioﬁﬁ’r; lq‘?’gle fPJtelﬁa 53% ression @f‘t RabC} 1FIP protein

ustrative exa I FIPI een dISC ose
may loo irtca¢ased lor areduéESTAs ﬁnallu@tthamzka@@le/ The exprc$s)omof rtlfesRabl 1FIP

protelgjn%ygpgz{xﬁlge(? ﬁyfﬂq (o i Ecchgg la%? mél?cugii su g Ggg)rgon?codmg nucleic
acid nibleatem J , 389, 223-231). Mdul ating the anmount of
the Rab binding protein may al so include nodul ating

[0031'11 ExptesShacieief acidhmoReblbl ab Msql héreinmrefefhiosanyayuclei¢ acid in any

) be carrjed out by administerin conpound
possitif Goh G cuch (6 Sale SYERSH, APIMIE SHANISR) i b egppinatian thereof
Nucleld8ci8¥ Rh@8dd 8t BbtaheDRED Whdibduiay i€l BDNRY op%enomlc DNA), RNA

i ncreased or reduced. As an illustrative exanpl e
molecalas(egs MFRNAY, aphlegmwf Itheg BNpﬁf @'t RINA gpagratrd qsmm@lfosg}e analogues
or usﬁ{g eleRf add gﬂ&h ?ﬁi ﬁ[\! uc‘féi@ Rcids). ‘1‘)1‘@9 bt %@Ar}ﬂay be of
nudcl el ¢ aci u the Term "rucl ei ¢ aci d

genonmio loe syntheticayigis emld mey b nmg@f(md@ubb sanlydqdubll the preseitangtiod of the

0ssi ble co ur.a Lran '
invenfiR SR i BT PSR RRAS e BNA nTghe A Se wsed. Such
nuclelaCach Chllﬂ(ﬂeudg mRNA nleAceyﬂhEtxdTRINafC,ugmnﬁem\IA c¢DNA, synthetic

o kot BB a5t - GE S may

furthefthoréSdongain %b%ﬁnﬁ%@lesﬂmégms ahd@oPbE\libREPIcCAM affinity tag or a
nucl ei ¢ aci ds). DNA or may be of enon1c or

label. éyﬁ@lneten&ménn@%ﬂlﬁmcma% lerglecmay amt%d snrighsdesr purified.
The rlu@lew1 Gcild" r‘ﬁ%ﬁe@{lle Wﬁﬁ}h ?% Ristanbe b'BNX&Q{eioﬁ]mflyP 'nﬁﬁél YsouRidt by cDNA
an RNA or a W be

necessarily,
clonnuserd by Sublractise] bytridizatidn.c Ahe baturalgsoungd\Nmay clhiNAjammalian, such as

rama STHE e L e D A BB v e v

methodes e afsingtanrtuedriated BN Adsyrhesfzer.t her nore cont ai n
non- nat ural nucl eoti de anal ogues and/or be linked to

[OMB]EMl ﬁhﬁlduylebﬁ@e @halaghesbsrk . kdowrs afi@ cantised usenis ntltlelc acids and
nucl ei.c aci d ecul e may be isol ated, enriched

oligoriephfiGasefis Thegheieat Tethpdah Sk, MYCHIg™ riormofrolide apalogue s a
nucle@ifile! &RkAhiRE o MOMIRafGH b B)r iAQEKEEhObasdNAgar, 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 S-nitroindole.



cloning or by subtractive hybridization. The natura

source nmay be mammal i an, such as human, bl ood, senen,
W@roosi1zgao®e. The nucleic acid may al so be synt heGi/gez08/000116

e.g. by the triester nethod or by using an autonmat ed

DNA synt hesi zer. [0040] Nhny:¥ucleot|de anal ogues are

Univéf§Hd based Afk 876 tdROrmSEBhst Pait witheing olifdr baseBase modlﬁcatlons often can
ollgonucleotldes used in the present nethod of th

be comiinedtwigh for examplecd sgse madifiao sush 4s frcpeandede O-methoxyethyl,
e.g t&%ﬁ@e%ﬂﬁleﬁogﬂ%gﬁés shéd hﬁ%cx%ﬁseﬁ%@#%{ﬁﬁﬁ? t he base,

sugar or-p ate noleties ications at the

[Ohﬁg]elfnl O fed %ﬂb%ﬁlgﬁ’éiﬁs %Pttlﬁjé' Bles@ dnethBd REtthE invention the nucleic acid

cations o and T/U, different purine or
molequle |1$nadnmec<hxhaggl,ucm«; mcaismg)ie;@lel, .sgclylas for example an aptamer or a

Spleg%%ﬁer@ﬁ:aesncg <? '%lwo"%ﬂ%z%s 'R n&%g ecﬁf(xé]l ‘gcelglg aascesm\[}%c{%lg?ﬁay also be

on-pyrim ne nucl e
an ncnRJNAeﬁlblddﬂleaﬂ’seé eQu &oste IFFe Gre (R005)) 350, 83384 dor an introduction on

ni ver se ncl ude [ rrole a .
natural i N3, el @etn EFaPELss of 20V ATPIERNS e, it arpagdimited to
an anﬁ%hﬁsemn Ak, hﬁth@?& Spﬁ%%ﬁ)di’@dhfsﬂ@rﬂkf-m fHolRleC@#kch as the

be conbined with for exanpl € a sugar nodification

doublgstranded Wepron Restietize §1leqyem;ﬁlmg<rquqwcrog{1§A (pyRN'A) molecule, a

short ﬂ? %ﬁ@ﬂ?k%ﬁ??@%@%%@ lﬂt ng oﬁtﬁﬁ%@?%?eéﬁuh a repeat-
assocm}ﬂhmnhlbinterlﬁﬁmg’lRNﬂ |(nasnRﬁ\h0e) motﬂlceluemra:m &NroItleat uhteracts with Piwi

.non-. [ |c aci d nD W,e,o.such
proteifs G AN or gy Y s B P PSR @07 i R Slusrative
examplé/cT26hible sSHRNANsGivkinngs SEQ [IBi Oagiadd rBHE@ DI NOBY inaths @xamples
e an nc-RNA nol ecul e (see e.g. Costa, FF, Gene

bdo“{ZOOS) 357, 83-94 for an introduction on natural

nc- RNA nol e uIe anp RNA npl ecul.es
(ORI o oasok AL HERTe PR N 15, DeRAnE i 006 b opk down” specifi
genesnplxﬁﬁdék Gse 8NgdmeNenciRs 68 géﬂ%ﬁfér)esm&l HrohENARNRrference (RNAI),
nol ecul e (such as the doubl e-stranded Neuron

whichR@seyrs catj vhe Fosidyapegriptipaste vyl agd ninyplyeRNARNA mdggyadation. RNA

1nterf&gh I ﬁ:%sgr Z{]?%l%ul%al\lkf ?ﬁﬁhﬁgﬁlﬁ}m {ie! éaeﬁl*ﬂn% SIRNA molecules

medlate ﬁmﬂ@&hﬁpatoﬁdh@mmpiemmm RNy b?l\msematstM)he siRNA with a

multl}gg eﬁq%ee q?%gle;&t%% g s ¢ %veé glgtIgNw 1%1{11uc%'d S}_Flpcrugébﬂﬁglex (RISC).
The siRA0A B)sco'iﬂ& pa&%)RIS@“aﬁdl ik tsgatad foutke eotﬁptpinentafy RNiAt spleties which is

hRNA | s s .S DI\I03 dSE LD NO
then ‘i?@é{ﬁﬁ!)l p%W Sfdﬁﬁ%fj e#ﬂ’éisﬁgléo esrmgptl‘qugeé]ref(gqual%eq overview
see Zﬁmﬁ% iﬂﬁ &kl@ﬂ@j;“B 0089 cibAre J090£41 9d 3}, ’Flﬁ’@febﬁrh@u@%%r example

ma es use of gene si | enci ng Oor gene sSuppression
been @Mﬂ’@dg}h sRpcing perasiticaRtid seamepoes, et the ctpeyage of HEV RNA, as

dlsclogé)(f5 ﬁ%ﬁé ﬁ)hk&ﬂﬁ}n iO@ Rhofd)@. | nvol ves MRNA

nter erence represents a cellul ar

ﬂRgl a?g&gﬂt Qgﬁocﬁfngﬁtesf &ch@mﬁﬁl}f@@r the! I eni R et ﬁlcludes an in

egradatron of t conplenentary RNA by
vitro exsimoavasyminesired el equl RNAL it B5 aucrimttdep,.l ie semzymﬁ)odlments 15 to 25

nucleét?({gg.lngx ﬁ%%@&%{%jﬁ?%l L3 e%u :{gg% I\ﬁre%;@ | nds efjlgec% W1¥hm a cell of
intereR! Sheladiflg i 25 célpiigRtie Q)ahooﬁ h&nﬁfvﬂiﬁg&mﬁﬂfaﬁd )anRNﬂnﬁI)ECU may also be
. which is then,cleag@@ g jS | eads t Pe | gss of

1ntrod@gciq, wtasa gpestive el pEds Me;@déléq%to( trB];ly%?xample of delivering
a siRIOXGh¥1e&Ye into 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



see Zanore, PD, & Haley, B (2005) Science 309,
1519-1524). This techni que has for exanpl e been
w@ppBilerdod o sil enci ng parasitic DNA sequences, PCLISG2088/000116
the cl eavage of H'V RNA as gﬁscl osed in US patent
appl i cation 2005/0191618. 3] A typical enbodi nent
siRNaf mslechlea arei uRBHAtof mductehedecgmdaann of nm inarleduies|endedingnone or more

v LT L e T o
A i BB LA o, i

modﬂ@thﬂg iha&tctmsy PR Rabbirdling fro€dh 0281 od Rayl 181P pwtérﬁl Modulating the
al so be introduced into a respective_ cell

aCtIV’éY\ of e Rely bidingcproteay maY inchyle formieragqmpler hefisee thy Rab binding
proteﬂ‘ﬂuﬁd’ £chifothdS TRIVIn kcﬁcéa%ﬁlﬁ (fnlﬁ@ca?ﬁkx? G?lelqy &&hindstérthg a compound

VIVO IS ITS non-cova ent gtoa usi on proteln
that roédulateetheyactivigy of thaRiab diydifig prpteint Theraetiyity of theHRab binding protein

c& %%%I?F%Zérgpeﬁbig‘?ag g RELGHbRLBERT N (Song. B et al.

IGE3E A B Phealtk o BaBS 50 LAFSANARELEU TR ne e hosi
orgarf$ifi Gsla mganonal, die dodipouhd atayCibt pxample ﬂ)amﬂﬁumstlewdqjavmﬂera]rhy or non-

VO nt he s,.of th b.
pareni g, (oRterai T ShricHy SRRbRGAESt O PRBIR AL To bgamal, the
appliSdtfonr Gisids EQiehO 't@‘bﬁf&i' 4 livee, foel ﬁls[%dé' b taldAnitteAng a preparation
activity of a bi ndi n roteln . of aRabll%—g

of the)eempoynd qvaléwuatﬁv.qgoqsbéo 4r¢1p}a§l0@fE)gq1m)lq:§aﬁgr preparatigns for an oral

apphgelft%giedggt et eﬂlﬁé gﬂ gna rsrglgltjlﬁ%sc%gﬁl%n tes LI'&I aﬁgtil((gﬁp ﬁ?bmravenous

admiinistr@tmnsmeezjmgﬂg;tlomyr mdlmlqn @ﬂl@trqna,ge)anwsfpr lpmj)atdtaans for administration

by 1@%?&#{;)& grseo]glgrteoﬁo Ctﬁlg%tlu%l nof ntgrhagl R?P tﬁ’é ril%lstn % arlngnhgg a leggombmant

microor gdnisrp) édagipies dfedniisistrativneas ekl ﬁfjedtleduﬁaddltlbﬂwﬁljle fompound to
respectiv co ound can bpe ad istered b

the cayirangbAns O i 1T EE M <6 P i i Ears i a ppgle cel, the

latter FOAR ¥ B8miTAMratioh nfXGHRBIyIR: Iﬂa@lﬁrﬁbé e EsHbiRA R WRE @l tbdhnique that
or nonparenterally éent erally). In a typical

modifigsh odie nEHEroprSapigh npughe g ﬁ@chﬂéﬂu& Fdhedomprise electroporation or a
permé’zﬁ)‘i’llléaﬁ@ﬁbg Eﬁﬂ{eﬁﬁ’rﬁl delivery to blood and liver, for

I'nstance mnistering a preparation of the

fng! {
[@Bﬁ‘p esl dl%/ gg%\?é{ & @&Bsﬁlﬁdxﬂg Oﬂ?é’teirﬁ Qa% A RYIFIP protein, may

1 oNns or an ication are
also mbidetaiterlpglal Bosmandllatlhml ngocbﬁCajtqnwfsﬂlee&éhbmémgf protein, including

I on |

alteng%%fg 3 lpag | agig'%{ll&sol lﬁ?%(%agfghp o?tt{n[ﬁtRag rlﬁn&ﬁ& protein. In some

embodirRQas altmngSa fmsttraiﬁhmﬁnaitmmhﬁcxnmhy)flt]nethlabnﬂm@pretem such as the
m Xt ur,es, or S

osol a S ost r anls
Rab1 PRt ib I e g5 & fpmesunh s A5 SiF et PLpgfanslational

modifiEfRidnB @f tH Fesk biAding brdiéiﬂ' NhuStRatfle dxﬁﬁplécﬁm%%cﬁ@e békdtranslational
envi ronment of the mcroorganism In case of

modififationoarg aptiosphasdptien. -dephespharydation, a@ﬁaélarl%t@d fl'e;lﬂmt)dﬁtlon As a
resulta% %Sgg&%' Matﬁ’&l%ﬁ h@dYﬁ&ﬁ Heé %g%l{E?Phdrg)laHon the activity of the

f on atec mquet
Rab binding prcgamchmgeswcdmllumatwe quannladeddpFlin dunction has been shown

el ect ropor . a pernea atlon he gel,l .
to be iR BY AoRD HiBPLITG 2CRACRELT et ) bt Efifplecular Biotogs
of th®iaudii (2906 O} 8 $62563637).PHapHIrklaRdPb Y tied KinaseBYIARK2/EMK 1/Par-1B
(MARK?2), Rab11-FIP2 serves in establishing epithelial cell polarity (ibid.).

...-

[0047]) A compound that modulates the activity, expression, amount or subcellular



al so include altering a posttranslational nodification
of the Rab binding protein, including altering the
w@aao8ae9Df posttransl ati onal nodifications of PeieGRa&000116
bi ndi ng protein. In sone enb.g iments altering a
posttransl ati onal nodification of the Rab bi ndi ng
localpmatioreiofi 2 Babc hindingf preteiRg suth & B Rabdtl EIM prateio) ode et &1y compound.

cpnpound Iters the .pattern aof . :
Exariigy (el BTGRPt are R dtGies Bl Qi HeShaeptiges @ peptoid, an
inorgahiet Rlolecule! ands &I sMdlV BrgaR "RbRcElk. Beﬁt@ﬁl@e@h' Nfve a much higher cell
posttranslational nodification are phosphoryl ati

Pem‘&@ﬁhb’s%ﬁb?‘jﬂ“é’@? Eise e e Kixpnali-bn anﬂﬁ@d%ﬁﬂa (2947 aF 4 én‘lm Hghem. Soc.
129, 61508351 Hbé af E@ptglggﬂﬁpké YE sy 6{1 (ﬁ‘%zlll af Wéd from a nalf'ural source by

tio osp e activity o
meﬂmﬂsewmnbwndm thy aot. dhe natucdh amgesmagxbeaummmwm, s@th aschuman, blood,

BRI R S T
autorbatdd poBtpeplhde. syMihesizet. dlludbiativ © @yarfples D€ p@@pbptﬁc%ﬁ%é af ,antibody, a

U - TR —
of (@é&rﬁ‘lﬂh&ﬁﬁ'aﬁﬁb@dy teldeAls @l Fabmﬂfa?fﬂehﬁé 2y 'ﬁ‘Agl)nent[sogﬂlﬁe-cham Fv

A conpound that” modul ates the acfivity, expression,
fragmagnis (seFOr digbesiies ordoaraimentitiodies (Belt,ds.]. actrak (290R) Trayds Biotechnol.,

I O£y I e
o1, Pk 51 R, BERERLA R Aol oy
functroms liea muen dba:(eslefm apaypgptide of detlippealimfaneht GV O, 034029462, Beste et

o 91 B Nl B, e, o v OB oSt g e vindin
proteft Fthé dﬁﬁlaﬁsmtrapml gksmnasebéssddlate@ngoéama@am? I( gﬁqyp)opmtem D or
e

129, 1508- 1509
glyc%‘sf%f P%sy?ﬂ H@wa& l%ﬂa}lén bipding sites) ‘i‘f“e gan 3>s adifas mOathat they bind to
selectel Wntdfl ﬂi()té"ﬁ?tr@@% lﬁﬁdvl'n ko ‘B%ieﬂsn Etxgﬁlpiaé's of &H@r ﬁ%ftéiﬁé?‘:teous binding

source nay be manmual Ian such as unan senen
molegifles presihe. somqﬂsétgld@dmn@m&V@g%émﬂwpexptql@ebmsi drothe ankyrin

scaﬂ’élﬂ thwﬁ)es | ,Zfé ?( S%{Q? g@b&fﬁo{‘g&g )'%’gzeﬁ{befziu tg? ﬁ'&%f ?4&3 lto|¥ gxgg{a'llﬂm% scaffold

(WOam/%it4|4bahig/ ,pr«zterl‘ns atpmn‘dedtlhesmfa 42000 ﬁrMbel Rawgnins 13, 167-187,
blndln ecule wi.t h anti.body-1ike f ti C .

AdNgyiRg, tanegyine and imere AVIBEE] SOSIRIN 1P AGEf cA-dgpging at ocour as

strings ol g1btiyi16 doinink i geverl sell Sirfagé &c@ﬁatﬂSﬁVeﬁﬂaﬁgﬂﬁﬂbﬁ (2005) Nature

| .
Biotegfrology 230 b550rt 90 hAECHIBOHRBRA oo dopnain s AU brongtn, contin

three §56H¥Rh& &h B fg‘?ﬂe%ké&laﬁ? GifhuBbRebieh-7Rd s&uhfg 1 &a{ﬂgets (Gill, DS. &

antlbod -1i ke nctions 1s a nutein based

DamlgoNykoe 00§|é Cagrrany Opinipt G'alﬂlwetf’?miqu 1(7\/\05@:6/5@)2 Qﬂmnectms derived
from ?@é%@&%&lg? hu1|‘_naé él'g)gx?(%twsg{ﬂqg Buﬁ‘@h hﬁ:"&@% opr Inbll(;bg r%tmsg 91 a C-type

lectlnpdamnaml Ithat tdae beumgimerredtfoo fexided didding (lhﬁb) é’%ptmxisat\ndﬂch can act as

protei3 JB35%. 75 GPEFCY i B i recBorm pabioe fmyBat the side chain i

conne®RAi th itiedarfifde tnited geh heterthiwl the @ ERbALABE. ?Bﬁbids%@i)@idﬁlly resistant
regi ons. known as _hapt ens. Exarrpl es of ot er

to prqs?aé9-°e@r}4a@b%ru§0@mgg RS B caw hayeea mweh bighen Felkpermeability than
pepu&su(*aé@b Kw&e W9%%3ﬁ389dek P'TOt(?bé?‘f) 96‘,?5%0 Oc%}mt Noc. 129, 1508-

yrin scaffod (Mbsavi , Prote
1509)96’&191!%@811@1 agnodifiang ms)naa beaised that Firther scadased the (a‘?ﬂ)nty of the

144 d bed Sk 2000) J.
respefdfe TG IE, S ele RO R e o el By itﬁfr aﬁect e,
[Oﬂﬂg gvﬂeéﬁkﬁw @grhg&(n% 1%99 taIaSO NP acp%lsltransl'% ct:ar'gl%n of a Rab

binding protein (such as a Rab11-FIP protein).The compound may for instance be able to




strings of multiple domains in several cell surface

receptors (Silverman, J., et al., (2005) Nature
w@emsazhenl ogy 23, 1556-1561). Adnectins, deriRPenS&2008m00116

a domai n of human fibronectiﬂﬂucontain three | oops

that can be engineered for i nogl obul i n-11i ke bi ndi ng

changeOtht pheshoryi&ddnl stathy & cellulrdompoherifs,, indl2diag Xhe Rab ditiding protein.
Opi nion in Biotechnology 17, 653- 658) Tetr q@ctl ns

A respeptiveeePmpoRAt Y plseRect imedulisnl HisheRgrs gt fhe phosphorylation of

cellulﬁégiqﬁéﬁﬂsa ollr'lréalﬁn g?t&gg e glgﬂg?%%grﬂg akqu Huﬁhggs I%c;etéiﬂeSuch a protein

may ini tuch a@er(a posutranslanepaland@ﬁcaﬂnmﬁ thaRahchinding profewi An illustrative
ar.e oI [ t e

e e WA 1 BT e

kinas@ ftdBitdts tafeD &ﬁﬁméﬁldhl@'r avfaﬂﬂﬂe tsheh as t)_,&pl’ﬁmtlnsatqnmazﬁlamquuisoxalmes
re ty re$|S ant _to proteases.an

quin ﬁ,f’! scHlavopgids, benzoauinoi gwg}no(gég}clylates or stilbenes
(whloﬂearrérﬁé@:hbb& hé. aW @90?87@83“(@ 09035691 aliieéteren{ces\ited Wdein, for an
Kodadek, T., (2007) Chem Soc. 129, 1508
exmnmmmw] @mermmtal e@r:nnﬁcmn sagi gy (&) 6rT008Y)- dixampleg of tyrphostins
are A‘d&% AH:{ 490ehd 87 %3295 h&Gaﬁ?'s” W 1817 tf@er?eférg#h%gtxn 46 and
or° any or "a certain Orh] class ‘etc
methyhﬁ,i dmyd{o&wﬁﬂnamate d3peaplives e fyonstahcaRP188635, BDt 1é|6233 geﬁtlmb

or R RO LIS BE 1 RS P 330 o R el fr o cuinlin
is 5-nieyylf IH-irdofd] 2B Pquifolatdl en bxuhysle ga amph@iymnhopmmﬂmﬁs imatinib,

status_of cellular conponents, includi ?g t he

examplep ir{lgvpRUEEATR ECTASIPBOE GRS 2B & wea%%mwgi i herbimycin

A, ad@ﬁdﬁﬁ%%r 9h afifodfeyak R 1al SRR SOhaIdYARE Ifoor a stilbene is
cel ar proteins, including proteins that dif from

piceatahuol RE¥hepisvitHbiRcqmpAUBAn MagsOMPESHR BRCEPIAT ms»slmmkmeﬁthlbltor such

as theb%)&—nﬁ{or%ﬂn %?%Eatetﬁggr? k‘g}lﬂl{)%@ 1?:!:: \}Jet&:{)z&&ﬂfeqzm%sg qnlﬁ@i*i’or such as WHI-

P97 olr d&p@qﬂmmm AGH92 myrosine gkmemanﬁakmmmlamh mtuhtas raurif\ tncarboxyhc
i e Bl RS B P R bR 0 Frsonasote caborytic
acidsqui nazol i nes, qui noxal i nes, quinoli nes,
2- phenyl am nopyri m di nes; f1 avonoi ds, benzoqui noi ds,
[%@Fpﬁtﬂidr“e)(htﬁbl%s 0P E:orﬁpblllrhlenbﬁ Hawbibedn repertetbRcinhibitdthe function of
proteiHaeeR nqH1e, D¢ GRS IR on B MRS Phigfic oF heterocyclic ary
compbg&f&t (ihtefRlibRN P&t gﬂhcéﬁ%nGWU@Q%@Q) E?h?féﬁle-%ﬁalﬁﬁole derivatives
% hostins are AR1 AA90, AG 879, AG
(PCT] @894/h&:80§$117cy¢@m0md443pm<§ml1§%@19n¢s 16 SaRateneNay $,330,992), styryl

compﬁﬁ?dsdg,gggf’&%cﬂlg 6%’?? 999e)f St iZ%bOF ,%g ?ﬁd&? %c;nhﬂmg {®.S. Patent

No. &ﬁﬂZrﬁDGa,l e quigazodine ei)eampﬁves WB&I@S%EpajcntZ@pB%xonANO 0 566 266

f i pol i 53
A1), SHRRRGe! S SRR o L ORI B, weveic
polyhiy8roxiBé ldbhﬁ)ouﬁd@a(ﬁﬂieﬁfﬁatfoﬁﬁl phtenoapplitatien EWPe9R21660), cind benzyl-
guercetin, an exanple for a benzoqujnojd js hergﬂyg q(
phospRonign agid aspmRoungs averaponst ateay | applcation) WRnHi§34%)-aYet other

comp@ﬂlgdsqg?t%ﬁm%sfe@ﬁs fhodhlatd?€ R IR RirfBhhéRE3hch 43 thBSe described in
sul tabl e Conpoun S may Conpr| Se a receptor terSI ne

U.S. peiterd @pplicatioh Seral N OB/782,28R diled Apgust 23.198pbst at i n, an
EGFR specific rec tpt or tyrosine kinase inhibitor such
(0950 fRgleroexammipte efyar erimopauind ma@@ulging agpasifrapslatienal modification of a

Rab 121&831% &ro% a%é 2! géﬂlép’graér%a%o%%? t}”oxaa c‘%ﬂréupfatzé h‘ﬁ)‘i‘é&?@(mai s able to

rosi ne phos ase I'tor suc
induce algk mgmlpemvafmpmte@n mnasesmmamir@lmapﬁmyl ic




acids. [0049] Further exanples of conpounds that have
been reported to inhibit the function of protein
whpwasza9¢ ncl ude, but are not limted to, bis PCT/SG2008/000116
nonocyclic, bicyclic or heteg cyclic aryl conpounds
(international patent application WO 92/20642)

[oosmyAQBﬁmaéamﬁpll@I 6f slebmyatid ettt @RIuAE B/ d4808)of a Rab binding
| -cycl opropyl -pyridyl -qui ngl ones (U.S. Patent No.

protem gl aggoRab lgtFW ﬂOt%léﬁ‘bso%l ﬁ}fgxb@gogt epl; \igmiRg, such as vitamin D3 or
V1ta.m%1 %1‘7f0?%§)imgﬁ:t Wt)ﬂmr?’?@%&lk& phiRd cRYlebal¥ifers TRRIFIES afakhi®], TUPAC

certaln quinazoli Re derivatives
name( EUS,03&A3- ﬁaE)eat[(Hpgas ¢aR)-bih(189- 1,5-dbeethyBexm]yctahydro-7a-methyl-

PR B LSR, HALGERESL ok, SAL o sz.m1.10

Secocﬂ@[ﬂétﬁuﬂﬂSO(1I9DI-ﬂ1$eEmZa-Tol)Qﬂats qutiveisrnahpd theadbility t&M)lduce growth arrest,
| c.aci.d co

92/ 21660) benz | ho d .
differgnitispatd GHnACRre ADRTICEL 96 TR ST aH g8 udipg breast cancer

This Qﬁﬁﬁfatlﬁﬁ? m@kﬂ@@tﬁehﬁbelﬁﬁklcﬂ o@ Qlté&ﬁﬁlcb AfRaloRH psable antlcancer agents
i ncl ude oxi ndol i nones such t hose described in

(see pat BandetpBl, ict @l-i RIS urger PQG” b)), 7010; 2Hsieh,i Te& )M‘gulstM (1997)
Bzoch%% B?%?z? Iie 0@(9111{1@: fiérSt g'@ 5@‘@%&3 SOfY AetCAHMP Gen Pharmacol

a posttransiationdl nodification of
32, 1413 ihsud; rlgaqbraserellns istanp (E@G;‘nCstzcaurRea,niQagBMéBS(i)oCompomhd EB 1089

 on A b AU A IR 8 G o e
M&tﬁiahxﬁf 1SxaiRl. Q1093 ). SerpidBidcAcha Mool ad6e 365 1381; Colston, K.W.,

et 1 S0 B e 5 SRR g B 2l B0 L. Pharm
$8)DFh fank{! 'ctézfi’é@r Rty SOVitGAND | cBmpYlhdinis Qiu@@tly related to its

Des.
% ?so cal l ed chol ecaIC|feroI cal ci ol or ar achitol
effects LgpA@trmigla( fige calcium ([Ca 2+7). The elevation of free Ca2* in cells treated with

v1tam§rF)D coh‘? @?%5_2 ﬁéx%%l}%e:é@rﬂ? 3R hadctibl) of a&oﬂés’i@etubydr%%(yclallcer cells

octah
(Sergéé, IIn]sT eret dk. yRDANa]Etamit iDIEnddcrike Spstbm! Stractayd| Bloégiomd Genetic

ter 3b, Z. JEL-9..10- :
and Gy Cglmedts JriFanoRs 8- BPRUARR o 3nd Thomagsch M- s} gpy,799-402,
Univétsisy M@alﬁbhha,mvérgde l’(dMCVaﬂfeWMlb, BU, eealt (1995) Int. J Cancer 61, 806-
di fferentiation, deat t cel

of
811; Serpoud Nor fighinen, RRE-(d0RY) Brdasstne et I i andt hasbe2h shown to
be a gﬁﬁﬂ%ﬁy ﬁfe'cﬂz{hlglﬁﬁnltﬁéi altfvatibe ofl BeedafiniB Hepidett EtdiRe Poteases, also

0gs as possi bl e anticancer agents (see e.

knowBas @elpams:(Nanxgawa, T.¢ &0%ean, EaHep) {e(tjét” iphd 50338176894 Ray, S.K., et
al,, (2@%%(1"1 5%%5%23&6?&?[\4%@%997% 4B %aaywapomhz@ R6%97-100).

o e B e e v

canced eells sadgests ahzngha mallpams auayr lentheyprimaryhexseutidnl proteasgsdal apOptotlc

s LA 8 B8 T SBIeR. T o b O 27
30738\@07453' 'Dhepﬂ &aas@ﬁﬁot%ﬁﬂdegﬁﬂaﬁbﬁ)rﬁm&ldﬁ/ of @lpa&ﬂs depéﬂcBSxZPEST (Pro
a

Bi ochem r macol 44  2273-2280:
Gly, and Ser(Broatsh) amino, acid giofifs psesent g th scspts%equerf}?e of Drotein targets of

calpagl@t(bl&af‘qe'( R IFvisEy O, YdoL o7 'T’onﬁ,olnF&LH?dFQOOﬁ) J. Biol. Chem. 279,

ect | atedt0|ts effectfs on intracellular free
20775:aozsigrﬂe(cpmq M., TaRagersy 8t Wor(1896)f FreadsCRivehem. 8@l RE, 267-271;

Shun}tv{afigggels " t&[‘ gfpdgeianBzolC ;%“Q‘i'zf ﬁ%‘m%@k?sf%fdg, M€ Ttoh, T.,

0si's’1n breast cancer cel
(2004) Se B@R eWhent. 279J\22319t22321) RABRIQB)IP1i, noﬁ{amanﬁmrrexanple three such PEST

ndocr.i ne
motle located betwe n @2 d%trr{alilxg Eu%lc{ %l leb ?{{Qg{mﬁmg éBe mam) fn a recent study,
Marie, et. al. sought to determine if the PEST motifs in RABI1FIP1 target it for regulated



and dinical Aspects (Norman, A. W, Bouillon, R, and
Thomasset, M, eds) pp. 399-402, University of
w@22008fizrimd a, Ri verside, CA;, Vandewal | e, B., etPel/8G2008/000116
(1995) Int. J. Cancer 61, 803- 8 11; Sergeev, |I.N, &
Rhoten, WB., (1998) Endocri 59, 321-327), and has
degrtR€6n HYQVAMpair® (Marie, PI.,| éTail.Y (2005 Bibchsmi N 389¢ 228 DBYRITHeN observed
of the cal ci.um dependent cystelne proteases, also .
that figalipe £ellt Vi ineEcasgx sopeRRiratipns %p salgiHm  triggers thgpylegradation of
Bi . 7 _ : . ’ - al o e e gep
RABEFEIFIZR] hig 8radfiin T be Blisna by agBiioR of splfiy Supain inhibitors
Furthdemorss the invelvement7ef PEST seiencgs003his oalcivmuegulatsthidagradation was

.t o be. bou or r.ecen Vi ce from i '
vatidfa AR ABY VT Bl apyd SR, P ESR S8 len e R By Thus, the
authdrb@opélud@d thae Xiee PESDrsepueices 9€ RABI IFHIPptagetcthdeprotein for calpain-
medila{(]ag%%edfég%n\,/ Ig}e%g]p _l}gseﬁgnmgec an;g'rgs P N?élg[g@%l)etﬂfnpkgrsm’thg E:ell. Given
that Rk SkEAPR KRB EIP1 aiRdative PESTUAhAiANsékitivaltd &halpain action, and
depend on PEST (Pro, Gy, and Ser/Thr-rich) am no acid )
that ealpaing aysr ectivated far pradeqligtin peftvityevja aifemin D3pangd @p fhemotherapeutic

. . . g |

31853 U SRR kOB or B gl P SR b gy o o

protedD Teilsls2@ 785 psddeah s theomarker Kr, seleciRog @asentSIW cheidBGapy regimens

o AR5 R 0 B B e e s

reginMns t&atl bidbhenTically 280d) eldvatBiiittacelbii@ntre ¢Qlcium levels or activate the
22314-22321). RABlI IFIPlI, contains for exanple three

calpaififeh PEST notifs | ocated between the C2 donmin and the

(G183 s mue ahovorin SRt SPhPAITT ¢l Bled oh e tralie e1s. @ method of
prevé%ﬁlﬁ b| drtdsling 8F @9¢rsink thifburi &AL LA 68D HRABVAIS) ﬁh@é’xpéeésgion and/or the
ca

~calpains (Marie, N, et al., 20051 Bi ochem J. . o
activitp 3f 23R 3b binHing piptely stechnalysed. tThegelligax be a8 (@4gt Fpolated) individual

o, §3ENSA5 Wgh0F SPHET BT SRLECTLRL QOEIS A fptuing o
cancarbud fishe,cbrmycet ddiatdel wultfires Aeandéer celt alaydoninstahicdobe aneyronal, glial,

Furt her.moy e, .t.he,jinvql venent of PEST sequences in.thi.s .
tung, ek WA ErfnteladeR o o TR sRlo P e g, iR overian,
fat, bOAE! celfitdl] essphaehl, ipanorkdtieh pidsatd)kidhe g corithmad cslb it some aspects a

repoyed. Thus, th? aué)hors concl uded that the PE%T i
canc e figRideRs DYt IsRAR imgte oy ayigeytomie 3ppiG ByFoggous leukemia, breast

carcitGthPaibIRE aaddnsifsl 2EAIdaPNearBihSmt TERIofc@B RafBhediAd)l SAlometrial
of physiological turnover in the cell. Gven that for ]
carcipgpapesepiErpl Fquapioug wiet stapeineras.i glionmr Hohlasionas gastric carcinoma,
1] alipay.p: agki a : i
hepaSFIRlr LeinBnis HRRERnC i ulehf, SRS BRihRa, mante cell
lymphomagcmyrofibresapend, i mulapkl myslosac hewrsblEBobh8380n-Hodgkin lymphoma,
1 net hods of theli n\{egltni on_allow for. RABI .| Fl PI rrﬁlgalA gr )
ung gpreinama, nogamall ¢ell lung cercnems, gNagAR RN, csapligpsl, garomoma,
osteoR@tb0A} FantRAti€ batbG) Fbstate @G difhta, BQs@tbus kel ichi@fioma ¥ the head
and its_ rel ated anal ogs_.including EB 1089, and any
and ngelp dhyropdcarciagma F%‘b?ﬁ?g}?ga]t%m‘ﬂpﬁchem cally act to
el evate intracellular free calciumlevels or activat

(90541 Ap gkiered anpoypt ap akered FxPEEssigR s an; altersgaetivity of a Rab binding
protefTRPH BB B4y B adjudted (P4 18Vel €OREpBhdihE %0 aBorit- anfavERiddO€vel or to a

of preventlng, aryestlng or reversin .tpnnurlgene5|s
commenly foend levehdltesing|the ameunteqhthesRatopinding/ prpteihén 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 II. In

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



activity of a Rab binding protein are anal ysed. The

cell may be an (e.g. isolated) individual cell, a cel
w@Rooan2aegani sm whi ch may harbor cancerous tiBGI/&G2088/000116

cell of a tissue, including cancerous tissue, or a

cell of a cell culture. A canhter cell may for instance

alterd®i@n df HRHACEINAAL calliirA levelsy 8. fréd mGracellarichlciudi.east
bl adder, bl ood, | eukem c, col on, endonet7ral, stonach

[(OSB] In So1RE |eﬁibodfn@dnts ﬂl@%tlvﬁfi raMd/@ﬁkhe @Wéﬂ@ﬁ)@e@ a calpain protease is
pancreatic¢, prostate, kidney, or thyroid Cé@é In some
modlé%t%@t& agii Vgt by ﬂilw,qe@a égneimﬁr of therdtamin | faguly; g prodrug of such a

memBet JOHY t\@ﬁﬁlbl? YHLLOIRNBE Sf| BHK 8 Thémb&' §FE vitamin D family,
car ci nonm, ad er CaI‘CI noma, cervical carcinong,

includiof dyeappitatioartbeneofra respdzngtvnt]amln Saravalng o prodrug thereof may for

examgf’ 0 egla §¢?{2}ﬁ§%§g§frfefpge% dve (c:gl!] golrrr%%nﬁdmlg{s'teggftl Q2 respective organism,

1nclu@1ﬁg @l respaetivéioalgkditnThey Wh@m?andl’ @uke m(pr,esdldn'p ofra protease may also be
xofi braosarcoma

ntle cell ona,

mod%w? 315 ”31%&33 t%‘ﬁéwhé%i’ St %aﬂ%ﬂu%%th%ﬁgww PAileig via signal
transduéin E@é’cﬁdé@,oﬂﬁmef&ﬁ piotBdsks £8/khowHRE@bE aithédt @Regud¥idh bath in terms

carci nomn, esophageal carcinonme, osteosarcong,
of thqaramlw@@mth@areépwm (spe &8t Furk, Ba(2006bNature aviewuBrug Dlscovery,
5 840U e Sy By DL 1 LA cinas
may seihtecasaludrapvessdmgpleor an altered activity of a Rab

bi nding protein in a cell may be adjusted to a | evel

[0@56} Aspooriugiyof omainbert ofzthe yitemagle family Ior om anaiogof a member of the

onTRRNY | BB AR BBl ch B oc iy
in vivoél ekt thepateht Vitaniadd/ Wlamm marﬁfogtdbmpeuﬂd,efSSd:mpbé bymetaboliza-

protease hi sone e nts.such . a rote sel
tion 134he R R geRlis imnploa iy Dyeoxjdationy By jSithpr enzymatic
actioPbr by gerlefal HR{¥or WO SbIUBIREIS, tbTBrmAGh 'a&t‘nﬁe%n?féd{eﬂf Typecally a prodrug
expressi on of a cal pain protease is nodu Vi a
is a dgri¥dtivereft the parsnt vikarpiacld( vigmain R analognwhichgnsusegngivo releases the
i i
g Sonb AR HILA ¢ T LOBFEL eS0T OB Ak mnce
be copvartedaste the pmdwlanr_ed D/ extgmuaEtmabge’d;eanhyhmlqg@l pH ia reached,
vy s St Vb B g o HE s, anc
or mdmﬂi:lle fchaﬁlchhfbamdrmf)‘i Comnfoanexiagnples race Ctdhptgmﬁy with blologlcally labile
I cation thereo A respective vitamn
protegirg AP HoA BRSS! TBINCS5IHEIRaTdL CrRP W S e ot timited
to, esE&%@%ﬁM@ fﬁﬁﬁsl oPh dBfpHAd Rhvihe B thctife Forne BEAHI ¥ Rarboxylic acid
ani sm including a respective subject. The activity
monetarn jugther peareRles dadndmmeficties mfdtomn%yhaéw@e hgeoxidized, reduced,
ammﬂ%% u({ie%n?&t?cﬁ %ié?ﬂedf ﬁ?és@rfﬁeﬁu Pa%e é/ﬁ?e?le acylated, deacylated,

nmodu V|a

phosphb@risteld;odephospheaxt&tdia Q)hokﬂlyuedphosquﬂlym(ba)s eShea fendtiooairgroep change
ul ation .both

or comgasn il ETPEc pERTs Artisel B on, I Pt A respecive

prodr(2 813§)as NaéHhc Haefilpwbtiver dt@h@bﬁlb@/&lly availab%e untfi Tod&Hed in vivo to
Apoptotic protease activating factor- 1 or tissue

its tharkpripalys active ofaYadlabls fpe ¢ nerodruganayeisningyide a product formed, in
vitro o#’ ﬂl‘lﬁ%f)@{g%c\éﬁn?/ ﬁﬁ%’ﬁp&ﬁ/%leni QP3h- dﬁval@ﬁto%ﬂdgbetqfeeﬁ tﬁ@mﬁéctlve drug

'y or an anal og of menber of
molecmh@(m ithisiepse the parent yitangin¥ datagto bhanatog) @né acegtTpRsumeiety. It is also

to be %ers{oodtthgtnégr&{r{'rggmlg&n%s %ar?%%%l i s&(/ate@% ‘U«éﬁ) as unsolvated forms

such as, for example, hydrated forms. A solvated form is also simply referred to as a "solvate".




invivo to yield the parent vitamn D/ vitamn D
anal og conpound, for exanple by netabolization in the
whems/1271ez| udi ng e. g. by hydrolysis in bl ood oPChyG2008/000116
oxi dation, by either enzynatké action or by genera
acid or base solvolysis, to rman active ingredient.
[005P] @al fupthér itediabigyel $n gordlerembatiinventoObf b hrethed eftidentifying a cell

.vitamin D/ vitamn D anal og, which on use in vivo,
having & predispositing t Ry fumariseRifgB aligred HPB‘H&%P“aﬁtGFFBrﬁXE‘fFSI%‘F or an altered
activiB¥4 RO Birkhg PloRGE RS the el Qﬁchan{%ye st{e. g. @ﬂﬁ@@eml idual cell, a

converted into the parent vitamn vitam n D anal og
cell qtham oagashsmia] dgeld 0f didell scultars; oaly beydesgronnethdoiljgwise, in some

] reacti Qnf : C ' : .
et JEOE B R e SR BB R Bl o g suict, o5
patienteaciltered ahourfpamaltereikexppdseion ar an alerpd actildtywiftalRab binding protein
biqlogically lapile otect.in roups on a.functional . .. .
may G AeeGnied: Mesugh sart deRTBOUAE S FOHELAF AGCToHER TR, OF a indication
that d td¥péRFelRopRSh&r tafdr ANAR JeAsifibe & ait aBOrARON B thXEtRGty and/or
an active form bearing a carboxylic acid noiety.

amoupt, of eprogsagimin dke relbionde osHs of ithe suhieeto b soME Cmbpgiments such a

Il afi! L nahfda
v SR SRR A NI ot
CDPhoy ICRRA], dsakybah e, cabpros girotegseat @dpain 1 or II (also termed calcium

sctiviiEh ABRBHAOl PR RRERelrtFols SR SresRlinfl 8 atered activity

and/of expressior06f » Rabbinting predisahapbads indicitivn thaoal respective neoplasm
respective prodrug t. be full ctive or

P. .as such
or wy‘gﬁlotreow&@amo a%aﬂ?réapwﬁm%ce Yayealeinm feyelsi vo to
i herapeutiically active or jilable.form.A
(00581 by s Teatgs &respecine sk ECap ygherineltige Spainiri 3 sarpple from the

subje&las R PAsOk APl cleic RYidR fieRVAE Sathple! TRORuEY atids ma)®ethmplified
bet ween the respective drug nolecule (in this case the

as well g5 dahellod (Methadsyf determining Beamauabyf aseleciedmpieingre well known in
the affPASeY eg{i('e et Ral _%Pfs?lg‘ré\f}g@ S ggd%g{é@ﬁli&%agé’d fechniques. It may

conpounds can exist”in at ed | as unsol vat ed .

invol¥eothenuss wé lan aatibédy;, adkagmping thengof rasitacptofetragenus Ainding maderule with
2 formis al.so sj vi.referr S ap.sql. ! 57,

antbg§ i TSR wRAOE ¥ IR ke B RaR i Ehg prbleh? Vtetnods of

anal yAiag hledlexpressidapirotbin ofg mrotel drelvwaalli establishdad itispas ilhRNA expression
o turn tunorigepic an altered, anpunt, .an altered. ..

may g inslaie, He gruadiel pape posem, PRI aid st BiFipation, RNAse

protedtionl ﬁs?s' #hd PeRrCKséd mtigdl. ABYa BRthRN ekfmple, hﬁ%ﬂb&%), a fragment

of a

. individual cell, a cell of an organismor a cell : .
thereafed] a proteinpecoupdynding malequlg mey . ba erelpyed that cag ggeognise specific
j h Ofiurfid [ L AMHvBKid Ha -
1 A Nd ' HYALRIGAHybfid Hupl DNA
dupkgéggﬁ%plﬂ%ﬁgﬂiggbﬁgéh$$% ngﬁﬁ?bc?}mg.g. a Bgtienpfxg%or
proteial deplextsadibustiativarexamples eaf methods sifosequencing-bdseérgere expression

activi of b bi.pdin r ot ej e term ne. .
aaty 1 el Bo SR B A BB o, M BBl pEly gy o
massiPelydardlletlsigadtiresedueating (MPSS@Ct i ve neopl asm or tunor

W ll be sensitive to an alteration of the activity

[0859) Bxamples 6f (re€ombipint) aatidyrfridgneenteire Rab fragnositd, Fvofragments,

. . the subject. In s enbodi ment s, such ot ease,_ ]

singlecehun i Er Sfagg‘g‘és’(t‘&‘g]i’?ﬁé?sn(;iﬂ%‘%é’ﬁﬁagt n L83 Lett (1997)

409, £8-84 VMHELBENEE Bk, B eSS J6dRhI 8F Inttiholdgical MExhkdom07) 318,
as cal'pain proteases calpain | or Il (also terned

38-94andiather deomaumanstboriss (Helt, Ipi orletls diends Bigieahnp!. (Mo 1, 484-
490). Sk ng-'cﬂﬁﬂtﬁl ?E%S{?g% Qx‘g%r FelcE %S‘?&s%{\}a};ib lé rgﬁgﬁ.@ from one heavy

ession O i ndi ng protelrn, na
chainiandi areet light dhhmt ofaanr ésmenogloeulimempleasim 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 calciumlevels. [0058] In this regard, a

wo empaztidvve net hod can further include obtai ni PQI/&G2008/000116
sanple fromthe subject as ﬁ%t as isolating nucleic
acids fromthe sanple. The | eic acids may be

lipoc&liiPtantilye@v 020081029262 [WwiDed d0sd.1924:t; Wo0s2006/0d 62 £3; W 24D5/019256;
t he anmount. of a sel ect ed ﬁga?tel n are we known in

he
esenpes Tl Bod e hER Rl B PRI Aoy otk € the it
blnle% StREH % lﬁﬁ’r?a?ldn ngﬁil %Hl%ﬁnasla—tasi&}étédnl\fﬁﬂc‘éﬁn U KifnatsS R pQipoprotein

ant1 body, a fragnent “thereof or a protei naceous
D, hmnzmdearglmmlm; ot glyepdetingprssésaaiuril ligand-bingingsites theticambe modified

SO thgtf exalf dttg ese{eﬁtséﬁ %Ilall ro'%@g rgélgﬁg @0\9{1 Oatsel{a t Q’bbtﬁ?e‘ii non-11m1t1ng

e expression elrn o
examphes lof ﬁﬁ'tmblpr(ﬁélﬁﬁbeloﬂs blhélngrmolemoeoaﬂibégmbodlemgeefwo 96/23879),

i nsta ebe antifi i h bl ot t
provclgt N2 o e B Ao BT 5 P b (o) 13,6,
14353@5%#@\8@6 cPRIANSESscafds1dq WO RO E04 249 Bk ProtdiRs ﬂeédrib@&iiﬁ}y Skerra (J.

fragment thereof or a proteinaceous binding nolecu

Mol. ﬁﬁ‘}og?%! ER90b3d1eha87)cAd p@wgtﬁtrgee@aécwmérsw@ Rrspiagds. Avimers
N
receptrar(filesmah, dpehatls Nofure eﬁmmnhmaigg}b £005) @3nel 556-1561). Adnectins,
TR VTN RTINS e——

immuiBgobulenh Mk@adlﬂdlhghoSﬂa@&&t (G, SBSU%dDzﬁgle( WPRS) Cub@ﬂﬁfl}pzmon in

s of (recanbi ant) antib fra ments are F
Bioteg gl OQ0OE L SachaSh L raasaapoleekes OBy Che Sgpfistive Poman homo-

tnmeﬁéEEE)Yém 1o diofin fobp ?%&ls% a(d-t ql%n d?)manfl‘ihaﬁéan be engineered
tt (1997) 409, 437-441), cabodl es, (St one,

E.
for degired| bindigg u(nlnéo Beptpidsunbichgeanatct Mst protein digauds) ag gligo(N-alkyl)

ycugel%.t’ﬁdtﬁlgfﬁg g%ghg%petg%% @ha?%é %89' Eim(lgk&ﬁxie8ched‘]tggt&)%tam1de nitrogen

ratherShagthe-oc barbon Bond. Pepfoils tase typieallyoresistast mretchses |amh sth@f modifying

var i bIe r i ons f heav ai,n_and
enzyigsh o Bae st BRERC T PR e AR Tre O Kwon, Y-U.,
and I?idhﬁat HHCEOAﬁz lgheml Sgc. B(Qbe’g)UHQ , Vi508-1809). Wﬁetd eldfek@ed a modifying
unctions is nut ei n based o p tide o
agent;1HaY bpatssd ithat ?fam‘?rynfwez Gb%PgE@‘XGQJ %%gsme%veo&@m for any or a
cenmﬂﬁ%@@Qﬁﬁ@@@Z@ﬁmI 2R§5/ 019256; Beste et al, Proc.
Acad. Sd. USA (1999) 96, 1898-1903). Llpocallns

[O‘BGWP@R GpBEanErbdenc}ﬁirﬂ ¢aBor)r 9 tae ktAndard) Qedhﬂ@@ useful to amplify and
neut rophi'| "gel ati nase-associ ated |ipocalin, human

detecirganscppisroeraiancal) omfiamine tiswie semplscaichras pmelngpddemple. Reverse
teg
Trms%g@ﬁggﬁs(oﬁa{{},?ﬁgg gélt%%'e NG%erdi @égﬁ%ﬁtatﬁ@'?n&ﬁod that can be used

to se protein
to compgreonRNRrlevels &rs difeping samplex (eeg., mon metastaticrpdanetagthtésmelanoma

AT Ty S T p—

To pe@fbker’IlPS}R@lHRNAl i§ Mb&&)dl frorh alKampRt(e gl, totaFRNeisslated from a human
Sci ence (200& 1435-1448) or tge ystal line
melanomg sampic) W écffpdmml)acte@ hier srynRlento Wk%oarayved paraffin-

embed&@ 41 fixed ([Mélt forRting fkéd) tsdR0Qinpled. PABficatBAkits for RNA isolation

AdNect i ns, ranectins, "avi ners and peptoids. Aviners
are caromersiallysayalablecBheARTFER rechnisue U@fb’c%lﬁo g uged imide egrbodiment of

n e
real tllé% (idafeirlﬁggg F?k, gvtlﬁ% rﬁ;géé\%;?hrcg d %&%ﬁllﬁgtso%‘(atg%g%fh aéfglal -labeled
fluorig&hi6 -ptaifel )R eaRdimexe PIORS 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
WO pavsnzygbobul i n-1i ke binding to targets (G ||, PCI/SG2088/000116
Dam e, N K, Current Opini on%:jen Bi ot echnol ogy (2006)
17, 653-658). Tetranectins rived fromthe
housdl@é;ﬁﬁgtgbﬂéfd?mdmm 4 ifufter ex@nple£the, conpetniv s PCR de51gn may be

contain Ioopreglons maC—ty& | ectin rr%ln
used domsene eXIPySiasr arplysty Resslityetichiding Agfomaksd gh-throughput matrix-

assxsta? sgy (?e%oﬁﬁﬁh GbhiFR#dn Hrte-GL AP INIAR DIL ”ﬂ?ﬂqﬁass%gctrometry detection

1 go( glycines that” differ from peptides in
and qlhamﬁttamgnsofd@ctﬂneuaqdu woleowlas clfwther gxamples oif d@cfmnqueagbzﬁ may be

1nc1u<§ ? ?C%Eg %dtrﬁ]e“?h Hs sﬁlt:ﬁﬁg fo t%%g% efp%gs ngasna%l% r}nﬁép n%ﬁld bdlt are not

0 Tproteases an
limitedamo, haif&rantmj adispiayg hanplifedd ﬂf@fmaheﬂgth ypdlymmprh&m |(dAELP) the

Bead A5EY™ a8} oip Besdsdgity Bt epmary Gl iiessign (FAIEE) and igh
coverg?ed 'eﬁﬂﬂe%rﬁ%?dﬂhdﬁa&{@@P sdlysRatAsl arfihigsr éxaeipé S@sierhdifing gene

finity of the respectlve noi ety for any or a certain
eXpresse@nmf xligsyg sample carf alse e performedeayith mgwemiayRCR
QiP marase chain reaction) is a standard techni que
(006K n spme gmpodmenimdeteraiaig any aliesed aqiiviy apd/er sxpression of a Rab

bindi Brforté?ﬁn 1.? Iﬁah?cﬁﬂaf aﬁ%é%&%ﬁ%t&_}@;%%&%lxgﬁgﬂ@n SPAARaS- ‘binding protein

erse scrlptase : or I nstance a
may xearsingication tizat airespective nveplasm or arhorcwill Beesensitivie taptreatment with a

co r NA. |l evels.in diff 2O qoNON- - .
menmifR OB e Vo WEe R 4 PioBh RO T Ba eBall g BRRgpg invention
also proNidecdhrethdcbfieteninineg ﬁ'h&héﬁshed;ﬂhsm(ﬁmlﬂﬁng anemor, e.g. cancer) is

expr essi on Si gnat ur es. g:é rform RT-

SensitFeSOIOLATL ARG S Q‘gniﬂ“é“t(ém F st ORRTEEEATER PG may be

preseft, HURIIngTBAFFEQER tAGER] &) parliGAr fREelReh& ST &E Sifle emBbdiments the
exarrpl e, fromfrozen or archived paraffinenbedded and

methgd bs@dngtbo@ of figgermpining whethes @) neoplasmds sensiiivedo member of the vitamin
I sol ation are commerci al |
D fang%ﬁla %}Ie)é 8‘%@ ﬁ@g&%ﬁ t&e\lghnl gue may al so be used i ny
[Oggglsﬁ'rfg%g 'ﬂ;@nﬂ)@r of v1'idn‘ﬁh D 'afﬁﬁ ?ﬁhtlﬁ&lﬁé 'Vl\fg‘ﬁl'%g& atllb&dare known in

pro uct accunu IOﬂ t | ) )
the art| thalt maythel wsdd filh aomtlguha@ommg)@ thequesent meeOR (fer an overview see

e KRR . ToH00 D RO} DA Bp SRS LTS s crampe

includifg@.g¢. @b.lcl’tﬂb]l‘rmllaxaédldnmh, taa;ﬂdltdla bdvalpiferal, dlfichleilol or seocalcitol (EB
nor mal.i zat i on ge f cont

C arative P a '
1089\, v aachpres [ 3 QUEBRUBHA A G DP G ORT SO 007/082542.
Seocaﬁa‘fltoii hﬁé*dﬁ&hn%ﬁsl? BesdRwnith PofeptiRe ithd ﬂe)!}ﬁ)nﬁ’@B ﬂﬁﬁir@kaﬂﬁﬁon in breast
e

be used for gene expression anal %SI s, possil

cancer fengt icaks, sislrdies deemisyagastedologhp @t COPSEICREES §f $itegptions in cell
L
s1gnalll§1g§7r gﬁ%?tgrcﬂgv'n%’eahp BF &RlinfR1A iddiRad] of Pf'l\ggat nd %@é%eﬁ%&s G, et

ronetr detection an uant
al., (2006) Mo¢ Guuicer Iflualre&ul B 278Bt70ME rFuethamwlcen examples ¢ d Gen-22-oxa-

.. th | d bl. ..
a3 b5 6 S TR T LR B S
et al. |((2®06)£Bzdo®garﬂd: W dfeditinad | Cidhnasihaertersirile, BB23I382R&mesférences cited
therelpbclrphy g%%%%%“é%@g&i)y&%&y ead 3%{36 27-hexafluorochole-
calcifEréP 5@8&!&%& %E@%Le@%galh @bo ‘(:%@881&&&%@8@7(9&1) 11840-11847) or

profiling anal further exa

the 1a@%ediydronyyitsere RXmelogs cressntcd by SXom stuap] G260 International
Journ%k %}3 d}l og)gz,f %,%-ﬁé,hlggﬁi‘i{cggﬁ{lf%& derivatives of 1a-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 determ ning an altered
activity and/or expression of a Rab binding protein,

WO poopaetipcul ar an i ncreased activity and/ or exPpeESG2008/000116
of a Rab binding protein may_pe an indication that a
respective neopl asm or tunor?di |1 be sensitive to

9(4), t71 €31 BEBE the difludron®iaives defcribee by Pushédtng, (200D WBLAGI of Steroid
or a prodrug thereof. In this regard the present

Biochemjsiryt &dolarider Biodrayd 83, 213r@2hod of det er m ni ng

whet her a neoplasm (including a tunor, e.g. cancer) is
(0963 For same gmbadimangs af theninyéntione carepmdwn@haf dised in form of a

libra.r?.mll.‘]‘igagl[pfgs 8f RL&H %geﬁles The RiRLEARCMYribS BhmafeManic molecules,

ncl udrng expresse therein, 1n particular in cells

chemidally eyfithesineds em@nb%nmmds, etheuaieic ol molegules tchn@ingfig a large
m ni n ther a neoplasmis sensitive to nenber

d
num"é:?tﬁ?@uwcteg’ﬁpﬁﬁf) famly, an anal og or a prodrug
[Ot()ﬁgf 318 ];or{%é 01%? lllmenEgatﬁlg %a?sgﬁqgr%rgtpgﬁ l?\rf;gf\}\ﬁiﬂx)gnt{?%naﬂl%h@gg Hettectmg the
expressiyn, btheusddeliulara lotalisation aandmrdha gactmlty hof thBeRﬂﬂtl -FIP protein, for

examPg@e ntion %ﬁrpr g}n%gﬁ%'ég"é’sﬁ,ﬁm As gle gfustrggxie %;@gjple the cellular

amount! tha RixprsieAP RS subelMst NEaksalion %Hﬁdrtﬂhb Qdctivity of the Rabl1-FIP
maxacal citol, tacalcitol, secalciferol, alfacalcidol

proteigrmaybr aponitersfl oyeR pawRdOfHEWe for i nstance been |isted
» in international patent application W) 2007/082542.
[0868k Zhe ipresent methade of é‘EFsFI}VeB@@h naayo rthesmpist Eietudg: eomparing the
resulth %?ﬂe@ﬁﬁ'ﬁ@%ﬁe V\ﬂ ﬁ%ﬁﬁi Eeen Adskioh, t'h@ s RAsar fRBESkion and/or the

tunor ce uggeste to be a
activito 0f éhei dtabé 1 4P girveimamitinessilts okl ceittphantastpmpat Komyesference”

meas%r%énmﬁﬁ;)t %rgnnt?é ﬁlga%yll'err}iet %l(i gr e}\%? ! ncce%rN@LF% Efio T(lt modulate

the celhdér A#fdint, tEHrdxbessmﬁ,Cﬁret subxeligihre $ocalisation and/or the activity of a
- e avitamn anal ogs such as S 42.,.th
Rabl#ﬁ%@?t@&h fCOMPAERE ﬁgiulﬂe%fﬁO R I lﬂ}y’e%tected levels
may fof exa(ng;ﬁg BE Lompaed 46h contfol Madi. qfh@&émﬂ'tfbﬂtrﬁl lléyell—@ﬁ h&dherein refers
23-3329 & references cited therein), -
to thqam@ca ofyeplesulesyof; the nespectiyelmexiping e.graft celly 3 MBYA or protein
Kl .Gl
express)f&?[e%gle & Ibﬁfﬁi:?‘lg{?%';‘% %ﬂcag rt(g %égéena r%g\eez$f h?)%m 1P protein in
a con&cu&mmlq g4¢ teror thub encludgs bethdi teymalbsoptriot bnmlrﬁn@a canedregstrol level

(see agéoeﬁﬁlgggs.gg? eg%opaggrt?fe%g%) (5(1&@9 ?%Ifﬁ%: | orr]rﬂi%ﬁr&ggﬁt o] wyglurahty of

refereleé ivadsuneenf Th asomed embydimefitst thensotittohnievel Bay be a database of

tkiel ew c 2007). Steroid 6-7
expreiioh 8EACHVILY R eaﬁ%é iy Copaveet Bt et i derm “customary
level URB&GS tdF @ev@VoQk%r&Emﬁ'of a(l(a%@pﬁﬂ) rd@il &2dn &ivity level of a Rabl11FIP

Conbi natorial Chem stry é{u 1 716ggor the difluoro
proteiarfigtastps la@gwn@baeﬁwyp@@lﬁ alqr ig|a popplagion pf ngiivideals kpown not to

be su%lg@%%ﬂ Eﬁ%{;}@g! M“%%ﬁﬁ%oaﬁ. @Erfr?lllt PEY v1&€lag is one with no clinical

symptomserfta respectvemewplads. may be used in formof a library.
Exanpl es of such libraries are collections of various
[0666) Acmrgiangito thmb:esewlt @ventios m gfaulele):p@ymm deyiek etlamagctivity level or

unds Ie| aci le s nt.ak Qi
an a0 AR by P D 8 el d BB 5ftisE oF P gl Shen gone
expreSsiBrodadridyy a&ﬂtﬁmpfsaﬁ&ﬁhseﬂbt dectemed biyesbbatv ENY4, @bout 25 %, about 50

i ncludes detecting th
%, about 75 %, about 100 %,gor hlgher 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!l-FIP protein, for exanple in an
wo@e@antdEm or in a tissue or a cell thereof. AsSPEISG2008/000116

illustrative exanple, the ce#%ular anount, the
expression, the subcellular cal i sation and/or the

least abduit\i, hyle@st abdift 2Radikast atsdul Sporadt@éast abyit beormbid foldas compared to
over a period of tinme. [0065] The present nethod of

a configblevglyent i on may furthernore include conparing the
results of neasurlng%{he cel l ul ar anoun

(0067} &g Bigsent yaetbgd cef |t dRvension max: }nahldanglf%}n& e activity of

extra@&iulafl Elémﬁfreéthﬁem&sb @Iﬂ( rgt §6rﬁe Wi diresid tthe Qﬁetﬁod includes
control “neasurenent (or reference nmeasur enent) .

prevestings othibiting Lareesting orergversial Lastivation of ERKE. Bohadiieal cmbodlments
I
modl}éé(}g}rgegxgi%ﬁoﬁm gﬂlseﬁ%?ivft? %If %ell{%lﬂc‘)ié Zlflll’grg?flég}n mg% 3? sult mhmodulatmg the
activiasgdbf ERKy of a Rabl | FIP protein hi conparing ceI | ul ar
anount, expression, and/or activity, detected | evels
[0068] tAoﬁlr&»eanmﬂtlmcbef dmmarenatdbrt ¢ a mahed of idemtifiling Bheell that has a

trol |evel' sed herein.refers to th .
predis o Ot BE GG e I e B FRaire ThF S g rfecting in
the call Qﬁ' Alteréd ﬁﬁUﬂntOTanFHlt@feﬁl Expeesions §h GiltetedVetbedlful@ I8ailisation or an

FI P protein, as to an actjvity lev

I of a
altererkaﬁsrlvw:pﬁaﬁ%a&l IR B H’fﬁte&l <onilrsay SxRgined abpye fOé erfefatgfsmethod, the
methbdCin4{ eﬁlcpﬁt:hnﬁaﬁﬂﬁlgalthec %flﬁlﬁ% An%/lﬁllt A RpFRAGE the subcellular

control level (see also below). The tern1can refer to
localigatgimapidéorn tht actyitye ofrhesRiatd wptein In spingrembodymerfts the method

may %lg{;/ gx{c%n}%e cogg)%ﬁﬁé ?lgge%glﬁts df m4Mrify déeﬁ'ﬁﬁ} gmttop.lst? tﬁ?]ené){p%ssion, the

ase of expréssion or

subcelflalandecaﬂisﬂmnpe[rﬂ)(mahs hgmmymfuhe ®dbib&8R pmrt@ntvaith fiddselts of a control
term"custonmary level" refers to a | evel of expression

measyemen B?QF?F$ protein or an activity |evel of a Rabl

O 78BS 50 55 o s R g B acvctping

a necpldsheubl ab r20 finfor) @ePldasdMcandet| mda @ﬂ)]&iin Aefespé&tﬁe rtalor may for

individual is one with no cliinic t ons
examplsiect Diege (HEBRPALH MR9BA5TO! weefaf k3 b @?Hreewy bladder or

a tunld? 6P tht TMopRarfRMBE (BXE H&ERRUAVIdRYE |L11€€w1§€‘ aPfekpectiv¥ cancer may for
l'evel or an anount of a protein, e.g. inacell, is

instanteche breast ¢amcers lungr eagrcery rcotqgectah qaneqr; cyiiren of dbre urinary bladder or

cnc 8 IRl (AR, PSSR o soneming

carcuﬂﬁn% AxbilustrdtBe xample off gloarcinoan cdlupg rcankcer as arm)n-small cell lung

e e 5 B0l 08, GHRLE WY yfion v

the a¥efy BOOCaRKeGubtaNildr 10€alid3ticCbf ¥iRap11BIPi profed@SHEL fileasurement
decreased by at_ | east_ about 0.1, at |east about 0.2,
may igspEgambodisnents be gampdguiin gisamplep suchias pdissie sapplg ot cell sample,

from ﬁ{e &b éc? Qﬁ ‘éoﬂp @ Lﬂﬁ)o&ig‘leﬂfs P hRt{dd HaP s ﬁ{mﬁe‘%@%ﬁg the results of
ontrol level. [0067] The present method of

measumml @Huhaympmtl, theeexprassipnnifje tshecelvlar hoabsa@pn and/or the activity

of the %b @Cﬁ@nﬁljo?et %Jltgr}?%u'lfé%glﬁl gl K‘x n{ﬂ%@& abh@e)s ROFa respective

|nc es preve
controlnfedsutenidht a&ﬁrﬁp&tma}gbeaused,emaﬁ]abln g1eaexpresabn and/of tHEHéthlty of the

Rab l%\‘gfhitnér)érgtae& gnz’of}%gi&flngs}nysé{yp ﬂgﬁllflér’%{éﬁﬁlylff nt %rdlmen?s an altered
amoult @utpAk4ib8 1dvBE 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.



activity of ERK [0068] A further nethod of the

invention is a method of identifying a cell that has a
wee@diispesition to turn tunorigenic, includi ngPCT/SG2008/000116

cancer ogeni c. The net hod |nc#$1des det ect | ng in the

cell an altered anmount, an aftered expression, an

[G070p Feﬂhauﬁabd»dstdfalue inoafionaad methods, bath ialtier &dl in-vitro methods, of

ctivity of. a Rabl | F rotein As.alre
identfiogd TeRpeciive GpAPRII bR GURPRHE AT REGORAE PhEIYGUIRE, inbibiting,
arresliﬁﬁ%%&”ﬂeo&sﬁl Ben@furigkdsis2 MRMMing t BEciBXRNBSS | Phe Jol’rﬂ)ound may be

cellular T ocalisation and/or the activity of the
capatbg9if foring prcomplex Withs Reb chindiag rasptein, teh st hFabhEEIP protein.

c
Typlc%el?ﬁhF& lnléfl’f?)dg Qﬁg:ll?cL Q)g)ogl?l Stgl:@gb#lllp%ﬂ % %?@#I < arl&)b % each other,
whetlhammlvztaadm mrvnam d)rxersutlhmeﬁmtluwan in-witrotrheth&3 bvhith fricRides contacting

otel resul ts of cantr ol sure
Sriepts sttt Shiaet SisBlcedt St e BROEY R3Heafh pREE For grample a
RablllTE te‘iﬁ i agRPSEandidateemolesie, Ohhidk Yebupedigl ﬁ) foxm a complex with
asm such as a tunor,  including cancer,

the Rgh b} RIE protainy Syehe Faptacteghith gagh pier elsaaweee%@daments the method

furthifid8les dé{ERling the! tfilatio W the Snit,0! ectal Lumor, a
tunor of the Urinary bladder or a tunor of the

[do?1] %ﬂltﬁlﬂ@ SnekRHSOF &&édﬁ‘ﬁg 001k )fornjra'tlléﬁ%%ﬁbe fised. A detection
it

respective cancer may for rnstance be breast ‘cancer,
meth¢ctmgy foaimstance ipolude d@@@phe@ﬁeéﬁPL@eﬂ%@yt@netm dlugreseraegcorrelation
I er o 0
spectR) 9(8)3/ c{r)a Ill?(g g?& |Hnng&;) thgk% é%@xltnngl@% . g?tplétgtggﬁé@lneé It d'E theasurement
of theclabmolmms binding 1tslelfs$u®trhmu1emml mayofor anstauce irelpwa spéctroscopic,

L AT R X M —

or or2@BIWAr effbds. EXA &&HIpd fbrey @pectfd&@o;ﬁ@tde‘tfdchﬁnhﬁmﬁbd dfdluorescence
t he subcellular_ localisation of a bl | FI P pr ot

correlpfign FRecQP@RYAThempsInNdone Anbidi Qem Siryer- Bigly CORIA (), 634-
641). 'A‘gﬁot%él{'gﬁh@al &k ﬁsfolamlslaﬁ%o?@dl‘i@llﬁcap Ero@s- ﬁﬁlulngzét@'@xl €., Jensen,

m the subject. In sonme enbodi nents the netho

O.N. ,a%?@f iSpedrtate Reymg2@0020 21t e ¥63s182) s The masfuphmgaoﬁlne fluorescent,
rad1o%:c? ve llll)r @é%}lﬂgelg%glr\] stgg %ll%lg %ﬁ)'rlgﬁ’ov%%?et Rg} l Eﬁ, et al., Methods
Mol. Brazt @001 a0y 46%!9) are ekamaples mrrpilotomasqrmwet@semdlologcal and

enzyfap etogliot, PRRSRD G PRSI pPest| BROMKGPBS Agiecton method s

1sothéiﬁltal Y1hﬁﬁ019fcalbhﬁleﬁ§b(l'bcn mrn@ PUERIWN séS mazqu@wampayyzx et al,
enpodi nents an_ alte

ed
Methwﬁ{ Bz@) Q(Oé)gg 26}, 3|59§/-é| An&;égqnp]et(gf 3 pethod ysing cellular effects is the
meastrelief! dftile &)rl)ﬁ’ﬁ?zltloﬁ%lr ican vabilgy FRudhOHE B yRiaE %l'efécﬁ§n or cellular

conpared to the control neasurenent 1ndicates that the
replisitn.ect suffers fromor is at risk of devel oping a
neopl asm [ 0070] Further nethods of the invention are
[GQéZthherb@clhteﬂn m¢th@iSarﬂnei fn-vive r angteadsodhat gnclude providing a
oklnd . .
micrdgb il 1R sk SRR “RpROER MR R WinGRETAHh, "Rt i the
compb&ME rsssmgedtemtmulue gapablei of, forming Ledcorgple sy @i thegapressien of which the

s T T
some Evifiodhédnts EAtREEndRITGGPsesk fifd REEHRYRRPro@ir. 1€ some embodiments the

conmponents of this conplex to each other,
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



whet her in-vitro or in-vivo. One such nethod is an

in-vitro nmethod, which includes contacting the
waeeowporam s that form or are suspected to forpgT/8G2008/000116

conpl ex with each other. For_exanple a Rabl IFIP

protein and a drug candi dat e2 | ecule, which is

typicSIHS B& Rt tisQlcB o ©opaRtieX olfgr?hﬁni RecHRabikif tiuprop theéddt tissue. In
may be contacted with each other. In sorre enbodi nment s

somet ¢rabeimienly the misworganisy ded bt elcnicsl linge spelt And; eancer cell line,
1nclu&1ﬁﬁ_p CQ@%t%chocQﬁ]ilne%}ya g ?ﬁlc@r Lé?l: ﬁﬁ’éj X ‘f‘ése&ft 4 @ﬁ’lta%le breast

of mat i on nay ection
cancer @ell ilinstiaclode, ibut aredmot dingitedr top h FIMECscelHimeC 31X, IB@a.p 37 BT 20, BT-

70, SR s AR RSSERE° AR I FRST MBRODY A vn-13

MDA-MB V& MDZFEMBI28ITEID ACMB-B61, NMDARME: 86 DY 12, MDAgMB-435, MDA-

itself. Such neasurenents rra far S el
MB-435E8M, QDA ME-ighoie Ik Re BR 5 sk 87, sumiso,
SUMI b8/ VBB 4, CSUMasﬂzP@ mmlm qe ZYREfs.C i ZRhﬁJ SO NP Gancer cell
means, or on cellular effects.” An exanple for a

line ragyefor exarnplpibe adatensicatsinoma dedldiriesa squasossselh sarcinoma cell line or a

om0 0 PGEL SR o 1GBR0ng ) At e

limitqahto! ABIGRI) A549, Gallk6JEBE- I, 31322 nHetdé dé4Goh BrCA286) HAB-56R, HUT29,

MEGR, U380 558 U5, ok, 18 Hia g Pyp s RER bR et NeL 2

" NCI- Hho@rwepﬂahé NEHH?393, NCI- IQI43E‘7nNSGIH1IlWO| HOSIH009, NCI-H2087, NCI-

ecti vel C&;ﬁ?r an _overvi ew se
H212g; Clmlﬂgdé 217 NEI- 1\{2@90@5:1-1@@1 ﬂé&lﬁg@P%‘?ng9 PC10, PC14,
PLA- %6 d, ORERPQUEAEIRERF- LfdMsf RIEFLERI! 3B, oPpEA1, SQ5 and

en ymatic detection methods. An exanple for a
YTLMEe?Ordﬂn}mmwe othst sendep sellrdinh drei kngvepirhthergat, etg. ttheiafditional cell

calori n overvi ew see:
lines fame: lnr?()léé’:l @;%&%rat al .. Methods Mbl. Biol.

f t
Ceﬁo ﬁ? Sa(r%q% F gg’ 1%%?1%5 tﬁﬁ H%Jarﬁlesﬁle lﬁ?‘l %E? (yfoaﬁ;&l&e@&l cancer cell line,
an urjaoy bfaddelt canoerocellclined and alfall(JMQn fubell cati¢ingma tesll line. Examples of a

SRR 55| B S 0 b OGRS TR 16 3o

LO, wrucdoum moouodlooq, Iao\m QrS1084,2D$ BR1, RKO, 8 WASQ ragd 'WDR, as well as
expresses the Rab. bi ndi ng. protein,

' h
further sipfsental sagcer pefdinee aetpedio by Papeles s'ratll \&/&bﬁ‘{}gé%%e” Research 64,

14, 4801194 E)@Jmﬂlgseofei(ﬁﬁﬁﬁl%'b@iﬁd@f caMabcdeltibR 1ﬁélﬁ@@ BflareShot limited to,
suspec ed to be capable of altering (e

BIU-8 L dds Kggpﬁg) MBRe2, R, §g¢1@]§\ﬁ§; ‘B4 MUMWU wo illustrative examples
of a t%ﬁgé’ i Satfdgse Ulgxleyar%’ii@f fp21! REnRakudl PRI NG al, (1994) FEBS
el n e a

n somne e nment croorgahi'smi
Lett. Béﬁon‘amm)hnd:HIEPFﬂ“r(see Ishissatag &netcal {2008 pHgmnin S, 20}119 130).
some enbodi ments the microorganismis a single cell,

[00G4h Irasonae exahmhmentslthe milcrobnganisg is alwel af b roartomorigedit, including

or a lun cang r. cel 0 enbodi nment .he .
non- el QAL ink: GUT 5P| HEGH (BH aFP Dl el ling MCFI0A,
overekﬁ&@:ﬁﬁé h\d&boblﬁdﬂiig%m)teﬁy shél ad mﬁaannappe gaRJABIITFIPl dikewise, any
fi1sh, an_anphi bian or bird, A cell_ .istypjcal

cell ~uhetheriof ¢ 68 fine ARen@ividal edp @c%qlwt@flgaawpgwllglee Pregaism, a cell
obtan?éﬁ' pnélhéﬁgedl&'étl? roﬁéﬁ{edtdnﬁslgﬁateh ﬁ%ﬁff? rRTRQGLIR Y Sankidd® — may be

oorgalsmlsace a ce [i ne, such as a
selectcdraué trapsfbiméed inéo aucnmeu ch:lih @yaovmeetamssmend@b binding|firetein such as

RABE{FeIgyt H]egex%?nq)? be‘fo%v IanA L. EeFlgEé %Mkrglsé h%(/v Qcaij&n‘s\p&! ffansformed 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



cancer cell line include, but are not limted to, a
HVEC cell line, 3D, Bcap-37, BT-20, BT- 474, BT474M.,
wWoOR®38T19Hs578Bst , JIMI-1, MCF-7, M31, MDA- 23RCT/SG2008/000116
VDA- MB- 134, MDA- MB- 175, NDA- MB- 231, MDA- MB- 361,
MDA- MB- 361DYT2, NDA- MB- 435, AMB- 435HM MDA- MB- 468,
a Rab/BArding WbteinPMC4 Zel1SHHBRLS , thSlseBRs Aranckdhéd infoUMidaflcer cell. The
SUML31 SUM 52PE, T-47D, ZR-75, ZR-75-1 and ZR-75- 30.
respegtiye, Rgb chinding pIgin | may fﬁwxmpfeetz@rmﬂ?@bbb hipding protein such as
car ,
RABEGPPER! () WePerf Endaechily oot SARINEE rb i 5. WP BRbtcin with an
encodingmptles adid aseguince blatirdlipn gcamnugin ¢kt Icell iarea. pratéindef, which the

enco«fé& ?%Elgﬁzzg:t d lﬁlztgl]t?tngg&gguf@%%_#ggrg > %dﬁzglt&t]wg%%gednve cell. The
mvenl‘ibh leso kQ A8 to L1GD, usk BHKsuchKa Zell Lﬁrhﬂ&ﬁlfyiln@ BTonlfouhd capable of
NCI - H8 NCI - H209, NCI - H446, - H1395,

modwmng#m@qprew ﬂwwrremndngo%@ bingapg mzftseﬂ? in KIQ’)P &@f?@low)
H2126, NCl -H2171, .
10@8551 Thegrespry methogy £f thAmsfe'lian @6«3 Siing. thmompound which is
suspea%BEo b ENBabRER forfih a §§ﬁ?lex SR Ak RaBBinding pﬂ&m% be capable

Nuner ous ot her cancer cell lines are known in the art
of altering its ¢xpresdiont todhamicreeiganismen sparecembadirpents ofa regpective method,
o)

e el 3 Sn bR s O0E ERIBHIENSIS, mgres o some
embobinments aliha taspecdivy nicdtlastithe actamemf thelthe Ratnbinding @otein is monitored.

fall opi,.an bal carc I ne I
In soigf ety & FbAgR i cAlhERoBme ot Bl HEcProfi & pepitored. In
some @ibddifitite Gutlp a Kethed 386ludds(d Icodiboel 1H$as&96mén@ (s¢cCald®Qbove). The

LO. 500, LO 1000, LoVo, LS1034, LST-R, RKO, SW80, and
resultgyofhe contrghmeagement e ForeRATest K ths resulis obtained) ysing the ompound.

A cor{tﬁJfl S daSittelnenti¥ia Sg?&@xﬁﬁlpfet influde (HeARAX a%ﬁ%ﬁn@ﬁﬁ@?sr 1&fdwn not to
4, 14, 4817-4 [ es of a suitabl e bl adder

affectdhmmresseim orlthmctwrtyloti ct@ Raphinding predein i mit ed t o,
Bl U-87, EJ, KoTCC-l, MBT-2, RT4, ScaBER T24 and
[00RSIUeDothemyeelated maathedsi are agxianitemediods that| inglyie providing a host

oS DO gk T B R cpaic of

acconfraedatinglandegrawinig, a encerl cell. Ezﬁlﬁﬁl)es bifi pdostCaighnisi Gndlude, but are not
llmltq]clstol30%)1a.\n[rr@? 74]q,§bn sommebd hod g%]nﬁl g{aﬁl&mplgsr of"a gsulrals)fn mammal

include) ButC2@ i1 10hi3ed fo$ 5 tiet, £RbbIt|d @ﬁne&pﬁ@harﬁ@pdshﬁn b dsdnd a cat.
cancer epithelial cell Iine MCFI OA, overexpressing a
[0B2D AbhpdedigdRandesi Ic&l nﬁlytbla ua&d for Rab bhﬂf)bEb (see @)ove for examples).The
[LFIPI. Likew cel |l - er of a cel
methg eléhnq SV 01rtgep|canc§r é:g}lpnw tﬁ'ﬁ host, organism. Furthermore the

methdHJllnt:luG&J thehARE oPh 88MpaINd & deStribe@ibaid)§€. 4 coEpsididnat is suspected
directly obtained and i sol at ed) froma nulticellular

to be gapphis ehformingya pemplek avithedi Rab dinding protsinyedg berpapabde of modulating
e BORSE B PUY SAE 528 09 B P PR By o a
binding pmm d sohewmhodialentsthe czbmext ¢edlris¢lodasdgbe cmrrlpc;laxdcarncmdingly the
compfiind, eSS RATHHR P hE Rt R Beloti RauEe T fms into the nost

organisit: | TH @6fe@niBdidlifchto thendddipoahd Radmifispaéd tocthledost organism, before,
i ncreasin the expression ofa Rah bindin proteln in

after gr cepurrenHy ey intrrlugiog) (e wances eellotieein. | Rrcally s ompound is
introduBéd intd B 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,



respective Rab binding prote
Rabl1l binding protein such a
we@eaeageneus or an heterol ogou
wi th an encodi ng nucl ei c aci
occurring in the cell or a

in may for exanple be a

s RABI IFIPI. It nay be an

S protein, i.e. arPQI/SGHI08000116
sequence naturally

btein of which the

parti @t @eH{bAindHE RiIFnd bél d&RAVETBEWh S oP e Tall d\7inig RBANimiting examples.

i ntroduced into the respective cell

also relates to the use of s
a conmpound capabl e of
correspondi ng Rab bi ndi ng pr

The i nventi on

uch a cell for identifying

RpPEst he expression of the

otern in vivo (see bel ow).

[0075] The present methods of the invention include
[0038] Fbe particalaripoclendnt adpieeth and featusercafithel TROAGE methed Heveloped by

4

t

[

e B G ST R

Lo some enhodi

di ng protein,

i or
%ggion, to the

& aﬁgk%i

S “expr

nicroorgani sm
he expression of th
Tg.E%éEgteﬁ%b 11 FIP protein, is
enmbodi nents of a respective
Corrplating,appHepm genss &tl@a
enbodietastisis-free arviali n cel |
bi nding protein is nonitored
1. Patatize lexpressinnl adioss @romappéed
above). The, r Lts of th
Borsiems e e YRs feet offed
&eAbp OlvitHeatirumessidl rapyorisobf
a compound that. .is. kno not
IownngeuEent appjfigptiop pee Ruiher,
Al QGEatb@! at ed nmethods are an
i ncl ude providing a host org
2. Pafi&fRs dNsFRidIChP At @ffhlidsn
acconmodat i ng and grow ng a
geastintey belaWgRednand, geovepipean

‘%%ﬁ%g%P@ﬂﬁghigi an anphi bi an

i ncl ude, but

. dat | hazattisGgRoR! (8-

: ngtpn?8%$@? Aﬁ§ gesﬁggdocénc
grhup syuivebsnalyssse és pastormed and

yrtheg incl Syl Ntyo Pafe!

thS sl Ehosnlf o e bRl OAG (B

allued iceppoedfbr aschdeeaer i bed a

IS suspected to be capable o

b hi ndi rotein. to be c

Testiglor soPurontsss dipctimingate

nmongggenes-fyompasseNger genesof a
sonme enbodi nents the cancer

4. To@lRe Wid rarked oy iefgh ywtight 6o
into the cancer cell before

HEaABst the gaﬁp@ﬁ‘f’o‘?'ﬁo%ta’r?én%

AT $k&ied t@ Bhardashedted
concurrently with introducin

erghiding Mhose inatiewtspywith @mplicom
v.?o%kai ’ﬁ%nﬁn&ﬁ”ai n stage of t
Urtner 1 nctudes nmoni t ori ng

5. déﬁgs Q'ﬂﬁfn e %Bii@(m are ranked by

their average expression in the amplicon-

containing tumors.

6. The Pearson correlation between

stant

nents of a respective
e B@@dﬁg@%@g protein,
nmoni tored. In sone
met hod the activity of the
pnitored. IRATHONALE
phenot ype of the Rab
In sonme enbodi nments such
e aBxpression fooiuimnts; p£ gecurrent geno-
pnt
el R, SEEL 4t el byLSVD.
exanpl e include the use of

oc,afkfect the expressi
hatng Sowe PReSEBtFRThghe onco-
i Ngatiey Ofr¢iehtby sactiveéd by amplify-
aNi sm I red host.

origptas Houfe Tk apisijen patterns
Cang@f cérfdlhte WHHAPROrEDMIS fh breast

re not limted to, a

anepEehi r _Ela.lt_i@;k%n-p refegiingy their
ar ﬁm@f%na‘l I o et gn metastatic
an opossum a dog and a

er pwgtessiay. be used for

exanpl es). The net hod

£ PageRder CRbles! MetteNBn survival-
he nmet hod i ncludes the use )
hovassogiated amplispsomay corglate with
o . .

o S SRR e
ei nment: @urolgenes aantivhted iy multiple

c?? ?af}%hrgfj}l}%ggﬁ{lﬁré? I Aot  fimited to

p oattiplli fidyioh eshbuldr el dssediated with
ntroduci ng the sane . into

b oB?GFe AEEOPSe M JHp ARTENGes Of the
NI SHplikAL Ohherddbt Slas@inger  genes
g the cancer cell therein.

 r oshewbingtnt o t he cancer

he net hod. The nethod .
thellg engogenic driyes(sk of gn amplicon
should be relatively highly

consistently expressed

and
in amplicon-

containing tumors.

6. DMFS-associated genes also correlated




[0078] In order that the invention may be readily

understood and put into practical effect,particular
weepdedeirent s wi Il now be described by way of tPer/sG2008/000116

followi ng non-limting exanpj, s. EXAWVPLES [0079] The

particul 2 and features-of the

&Bke%i%n qﬁmﬁﬂ afl®\(Re PRSHHeration N€ Witk eplofifratici db€ considered with

sumari zed as follows (see aJso Fig. 1): TRI AGE steps:
STRIaNEE 3% eabeplateh farepeh 899G anp| i coOMtigRRS rofjfenation ifselis associated

RATI ONALE net ast asi s-free survw(,?d1 Hbasggsa&ﬂbygast cancer.

oL ool AN Loona v A a1 L e S o o
CAPT CooT UTI uIIHI I \J\JIIO ul C L= &) . I-I\'.JI‘CDDI UTI

footprints of recurrent geno by genome-w de LSVD;

those that mc anpl icepsand Atup tredthéfit €d by LSVD.
overlap with chronosomal regi ons of known recurrent

[080] MitioaktH dafaCakd thi8F sdémpfes3 FosiOPRviously described breast cancer
et ast asl s- pr onot i ng onco | nvest i gat ed. genes

mlcrordrrw datasaty weee paedtin dhisptudipand it SXnTeTIcsHRfiles fegre generated using
%@tﬁ? 154} 30&t 4’ fﬁ 7B E&E&lﬁﬁ&t 3s ‘%e%*ﬁ%ﬁaﬁl' tHet O Sf; %ggllcatlons:

ICOI’]t at corre ate w t br eas
Uppsalatcohéme |(Milleredn Danet f&lb@ﬂ@S)erc Natholend |c$at UeSitds 102, 13550-13555.),

th [ I .
Stockbi R e St o) RO el e b SRR S64) Bl cotort
(Loi, se@t @lsgzomn)gtimgp?@v essuangﬁpaml smgapﬁvaﬁomﬁa%wm&) A. V. etal

ertrorne an e . Si cance e azar gas i o
(2008 Snger Iea e A B2 HORE A0 AR CEL P HPGARRE) o Som the Gene
Exprés§iBR r@rﬁﬂlb\‘.@ r(htﬁ?‘ﬁa'w&eﬁ@n nBS ARCIAIRY/)2 ABin 4088 ugﬁ.g the global mean

correlate with poor S w t hout functlonal i nvol ve
methatb Milkg floral f cﬂﬂaéx ravem) @nds Ordbei seit sigral nistansitiep cwefenaatural log

transf%ﬁhé&/ ﬁ{de&aﬁg EH;UA ﬁé?iln t RULZ: ei(gl‘lae?lsft EHT%FS:@n% [gx?if veﬁﬁ@Efslé)g 500. To

cancer re ran
remotwccénogtedepmd@harrapbaaqzsl, afraysavitlon es¢hoedhortogerassani @nteted prior to
Wi.t h est. lic conta n 0Qr_outcone in
combiie AR EED iy el COiRTL o agto: Bl RienfnflpBgr famples are
sumnfpéd BFig. Wher eas passenger genes excludi ng those
patients with anplicon should not.

[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
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 1dentified 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



contai ning tunors. 5. The oncogenic driver(s) of an
anplicon 5. Genes within the anplicon are ranked by
wahwaliaripe rel atively highly and their aver agePCT/SG2008/000116

expression in the anplicon- @ﬁnsistently expressed in
anpl i concontai ning tunors. containing tunors. 6. The

the niR@RARMNS Z Stah@rd devibtiistwee lattledAVahpisenebRtbihgORARes (TRIAGE,
al so correl at edexpressi on pattern and the

Step‘ﬁrollferatlon with proliferation are consi dered mnth

gnature is calcul ated for eachggfne cauti aon,
I LoedlaSigniar Calne Decomposition AP D) 0 iansdy Jerurremt genomic

ampl’k\]/f&?ﬁhs O¢8 ranal?ﬁy%f ot dip P&s&ﬁ?&ﬁ!@@ﬁ‘o&@&fﬂort of tumor samples is

croarray data“and unDr sanpl es. Four previously
a keyd@lst stebanl identifidng proballe expression paplicensdLEAS), ieane wls@doncogenes

contri gltl}lg Ia? nget%sg%/s}]sgg{aﬂ b%l (lfh]scec?% b XsL %fk Eg%gg dﬁf}f@é@ogy (Triangulating
Oncogémze ciropgh Gﬁnide%nmbednﬂefsetth)e L8WViDpidesati fiep REIAIs baseddamsthe hypothesis

sal a coh rt | 1er 2005) Pr.oc Nat| .
that %6%&“@8? agp m @B‘Oaslgﬁgo‘}rdmﬁeg S:‘R’i‘?fﬂx}?feéﬂﬂ’é rolt}lagenomlcally
localig ink§ih a s\ﬁbset ef tuﬁ{or sﬂﬁ@g’l,sw&%ﬂﬁﬁrﬁﬁlﬁf sn%&‘.t‘«far%alue decomposition

gi um cohort (2

, al . 00 J
(SVDB(Sﬁa@a&%L (@Q8) {introduction)to &n@asﬁlg%lmp Segliod 7 fa e , Wellesley-

Comti8 T 985N SR91 R0l RS PR SR e coondpared loca

overekprersiom pl@eﬁncl&sm h})ssh mmc@rahielges value (LPEV) plot obtained by the local

apph{aﬁxgn gﬂfj d%\gﬂvw a ﬂ&lp%‘gﬁe FK/I% V/ eo{r) alTamsr ggg?,zgsaﬁglreg?& by deriving
local afistesdidiDatsets foir gavhl gehl‘iﬁlﬁnpdsiﬁcﬁlsonl\the gellitﬂiicu tahsfbaging it to a binary
connqtcéelg}? f%or negndgar%ghgq?gal \zg ? gin@@/u 4y %ge ge%man pél gltg%rq %laltu obtained

upon %9&1‘9 %plf&%ﬁ@rp teNnedsurénf lﬁiea&ﬁﬁdmat%ﬂ %W&e%xteﬁ‘d@h Sﬂgéhes at that locus
cohor wer e mean-cent er ed prlor to conb I Nl ng them

(KlugsneY d &t akef2003) Cenard Researche d dr T&-7105 I%lﬁmbﬁllg, Ly 8 élr&9§) JI of the
a I 8«
ACHME 5 8T I635R BB aRlcC pBME TR £EEbclh delilin Hasqlii8EHId in the plot of
LPEVbv® @nemicslommcm (R EYeplot)alegmnmitg the PdizxsdiThadetziled description of the
LSV corg nﬂ to thg qCSD CGenone Browser. Candi date PEAs
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5 Eciz, ..., Ecingp. aMAD is 1.4826 times the MAD. x is 2.5 for the first pass of coarse map and
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scoring candi date PEAs were subjected to a second
round of LSVD using a w ndow size of 10 probes to
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gene at location,/ in tunpr 7}, where i
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O&ﬁ hgn Cc are pred| cted by ana|yzing Ec u5| agn
[0RRPL AREAGE geng-apnvixal agalysiguEerceachipraheisd; the me exP’esslorl level

was flfsARSHhPHEH 8r ECgiliéh RbRGH. YPéﬁ‘éHtB 8fdrk théry sHBG fiddXird6 ‘beloW-mean and
Derivihg Chronosone Localized Matrices, Ap c; (3)

abovesmedp groupsiragd ther§ox @mnoﬁfopah)@azp@,&gegrp@ggu@odel was ﬁtsto this data to
compII{eaz{'ﬂfo aﬂg b edto% (B%tﬂfi‘tr ﬁ{etﬁﬁ&nseﬁg %(I F%MF@(A% e il hypothesis

ranst or nme I nary connec I Vi
was thd tioeuglo gobpxﬂvaﬂd hdesthe eamz atk oﬁrecwirtmca,sarﬂdhé bkelihood 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



Acij =1 ifEcij >m + x*vt Acij = 0ifE c k x*Vi
where mand v, are the nedian and adjusted Medi an
wa\bmelietieo Devi ati on (aMAD) of Eci = {Eci i, EQQI/SG2008/800116
CCM - aMAD is 1.4826 timssd:;*e MAD. x is 2.5 for the
first pass of coarse map an he 2 for the finer map
was RBbi¢édIEDMPS Wae defissdngs Ars8meGdRblal Zromauigery@ntil the first distant

Local i zed trice A Alocal matri. c at position
recurfegeqeyest el ‘Pf@ﬂ?ﬂd‘ﬂuéihlgatﬁéﬁé’%‘ﬁb@?%‘aé sldgatrplatgsl cancers,

and Bjod t RitAeRRehdY YFOIRERSpeUNEr Bedth | S16 hfea}“ﬁ SR Wdiagnosis were
size, a predefined paraneter wis 50 for the first

systepatieallysgnsasediiop euents. heflippsalaeobert ovid upriste generate thagurvival data
in TIiI%Q_ﬁf]as :%t w§’s %g}‘ %sﬁ%hﬁg%t%ﬁggggg ohb® Qvigf}eé?g'?%-r%?erg?%tt complete

application o I's a crucl al
patiedtEéldow-Ipe SVD of Apc deconposes Apc into a product of
three matrices Up ¢, pc and Vp c i.e. Apc = Up ¢ X pcC

[0098) The groliferaion/signature amid géhe+tdrrélatiohs. Gsmg ROMA Microarrays,

. rices respectiyvel. Il i s (2wl di agnol .
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~ the_diagonal el enents of tpc_ are the respective eigen
discoyerpd éstractinn of Hiees gergsgbat displayed Jughly |cepelated expression in breast

tumoR' AHACWRR aRbASRd Ak urhSieoat ﬁg)lff ra é&f%‘n ANIPERG et al breast cancer

reSpeCt Ive el gen vectors are ca e e pri n_CI pal . . .
dataseti (Jerouy €cMares .al. H26@0) Mestugh#0@f747:ib3). Ty appropipeite itlhis proliferation
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assoclaf gBRkS Eﬁ‘wr@@@&é Fig. Q0P 4dd Was FARAQY Be hiplE 6dtidl@8d with markers of

bet ween true PEA signal and background, in _our L

SVD
prolifprgipe ik e/ prsala s dechaling Bistqlogie Apsle. mietie e angnKI167 scores
(data ©9Cshb@m). | BRgbd &Fso?eﬂ}?l tB1BIS @ldéﬁ‘:ﬁt; ﬂmiﬁ% gf;l Ia%e::f SOrfficdTSD.8 (n=78

are obtai ned, ow ng the above ttons, from
probet dets gorresporphung & Gegenesclises Figyf10))awsmpdeasignated tlie “core proliferation

. cApJ) 4 respectively, w. |l pc | h j f th .
s 8 50 tyd SRR R Kor it BE 41 e Bl foretions
betwdef thdiprolifiattirgdgnatee ghd all othey posis setscfot theUFRIAIGE athdlesis, step #7.

fourth root of the respgecti nent f the .
Notahlyts; st may BRPaASEr DAL IoE RIS AP g heE (g eh SYRgsdepending
on thé&thiéR aRQefati¥e bdtwebd) erdior irAafiédr pebuliiefigs. Pl ot ting

| pc vs. Lp c gives the plot of LPEVs, this is called

[0bFHVSé1edtionTiil BaHE JTRABI SFIH ORGP WhideaspREAGaridritgBERCP were
) the value of |Ipc at the peak, higher the confidence of
identifies in(GanBankavaraat 1FNMLPZ5158). Pramianis2 (B6:404 02433} and variant 3

M R0 4! HARRE.,! $ MACPRbAIEURLStERE Oohslétditly in tum

™ Tpc > TCE_ZO -and cdgﬁr}{ (‘e,r ed around the peak. | (.)089]S i o
samplERlandEel dines hyr RTWAR 4dath yot showe), asdomlpratipat sewas tohserved by
Westdlh Dlot with Sesf)o?)r/]cl(l)neg %CP antibody (GenWay). Thus, the full-length variant 1 of
RCP was amplified from normal human blood by RT-PCR (forward 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



was first conmputed for a given cohort. Patients were

then stratified into bel ownean and above-nean groups,
wW@e@stiti9LCox proportional hazards regressi on nPCESGHA8/000116

fit to this data to conpute hazard rati o based on

di stant netastasis-free survrval (DWVFS). The null

maintiRAtdA 83 1°6 WA StHTOL With Eiwth ddRin Yevehtindidee by rper(s(anlam length
ri sk of recurrence, and the |likelihood ratio
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constpyo?so%Pl%t les l‘%ngpvvésr g@%'u?lg Idkddrined ﬁ@%ﬂ%ﬁ(ﬁt ASte: ga! 2004) Nat Biotechnol,

cal cu perforned usin he’ surV|va package
22, 326-330) land tthenufetered fbymAmbigrl. eTtpnsmé rdeﬁrmdrmprNj\lt fgansfection on

MCF vgalsscanerqq%u? @%{Ht% g%orggcg?ng{n? gﬁ gllﬁvm%g &%grtsmgsxtoqhé Manufacturer’s
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breast cancer dataset (Perou, CM, et al. (2000)

gatev&mat @n@y 4@q:tor74pﬁl\fﬁg§c sl Appherxir eqpmbinggd gnto the lentivirus vector,
| : WGl
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packAGJIE Lo HB A0 T drssP ok PPRA T o ST ot MR, virus v
conceﬁl&ﬁteal[:lfy illlrdcbﬂnlﬁfgahblﬁ EﬂjraIZIIDﬁt as 900 irpincth ldiﬁbknﬁmweﬂ rotor and
(see Fig,

d to be highl orr
resuspgndgd mapkwgatsfbugﬁe plipe s W?fet#&eg@b%‘é ?"IHBTE‘ cells

with laN§driafli B SOt UdhcHiRERl viFhd. HtdrCa ItPsieN. é?ﬁ&a{ﬂ)ﬁﬁthe titer was
scores (data,not shown). Probe sets cgntraF o this

approgimatelyr 140N partivlesvier 2583 Jonndk A0d9’ prrticlesgfor plrgti6/V5-DEST
r r d e S [
vectop 19(9' ?e%hﬁn %‘?el\gef E@R %t%:e’f %}‘g ﬁdl?fﬁa?ell%hgglld% &klls ]v%x): incubated in
suspegamfnsagutl'ah:ollOl7 Ipanrclea\mdaﬁg;eg/mt ypblybmrxerfov@sh atsﬁd°(t oT he cells were then
arson.cofr n_t he
re el i BprrE A SriaRr S BrbeliTo e phdthorulation of RCP knock-
downt disb1d RIRCEFROsitileScells Wtk dbfted Nateadldys dhiitusé. &or Eierating RCP
not he essential for TRI AGE analb){5| s.of other ca

overqtpﬁségng Bable aeh gelbnwensselepted withy blastacidin for oNegs s fection.

[di'ro iferation and cancer regurrence. [0091] Sele

94l &’eépﬁrﬂgblgqt anglygis. e(qqkl;l;‘oysatepﬁygg PEgparedeusing ﬁ{h’ buffer. The

E
ol 5 AR S50 e oSBT Wt VBF g ©

Healtm@r@)omtlbnyhesa H@iéﬁenvow Fatedog e (GMo: 35-8&&123_!5%*) B-actin
(Signia, et@ﬁt ‘?95&951%1?&%% lAX(t &e&lug%ahng Technology, CN: 9271), Akt (Cell

Signaling Technology, CN: 9272), phospho-Erk (Cell Signaling Technology, CN: 9101), and
Erk (Cell Signalling, CN: 9102) were used to probe the membrane, and antibody-protein




sanples and cell lines by RT-PCR (data not shown), and
only variant 1 was observed by Western blot with the

w@ologatpal RCP anti body (GenWay). Thus, the PCT/SG2008/000116
full-length variant 1 of RCP,ywas anmplified from nornal
human bl ood by RT-PCR (forvva?’)gapri mer: 5'-ACCATG

compTW%@ﬁmTc& ugated@ntibbdiks anl) ECL eAmeshamiBiostiences).
5' - TGCTGATTTACA TCTTTCCTCT-3') (SEQ ID NGO 2),

[C09§) edle pyelifefdtivd, and coland féraativee sCellyaivereRpRted at a density of
' is study. [009 Cell lines a

funct | d
so00glirecibn 96 wielomlat 0 coll RAReFRaY S BERPHY fegadruplicate (i, 4
wells |c%1t1WZs1%WSM a@@d’r&m@% Fhe Rdni fa ke rbfb@ﬁl For the

ype Culture Collection (ATCC) andnmintai ned at
MARK tnhilstion amsays, tcnllfgwsmt theam‘éhw MEKolnhdbﬁ@véHOW ﬁsﬁre@ega) overnight

o iR R RSN, EQESE g 0 e e o

RCP \mrmcﬂaagg-miépaﬁlem ealomuﬁdrmadem,cwellbewbré @egpnmde;ﬂsm 250 pl of 0.3 %

N TN T

(ie, 4twars56ee ¢bhdifio®)in Weu/\@ate@ Pkd-t@eduith BOOUIDS 0.6 % agar base. Colony
Li pof ect am ne 2000 él nwtrogen according to th

formingrifigiency Bis §xppined 4| dayp @ogmre aREPHIPS bYoYaigingpyith Todonitro-
tetraz%? m | 1116? € tmlésnt%gt Cbldrds bPsBRt - S6hm Wretd?ﬁnﬁ:ﬁ N&SiAS 1¥a QWin

I nes bl'y over expressi ng shRNA,
softwatd. gonucl eot i des encodi ng the target sequence

(forward: o ' .
[996]r DeAizrABOA BN BT ATIZTRTICA A rapsn AL TOSETCT PR TFE@ETSFays were

pedoﬁ%@ﬁ&&%%@%%%BD Biosciences) with 8 m pores.

For ifva5oArRAYECHE IOSENOGICTAEQAEAd 8/ith Z(BEQMdh‘ig&D(BD) Bimsciences) in 80 pL

anneal ed, and,.cl o i.nto th 3.7 V¢ tor
Biee G anyimn ot both ey o0 Pl 20 Biielnt B deineip medium
were \6ac8 ifto &dch ﬁhx%wﬂ:l—lhﬁse?t with G50 Ceonpletd @B Ehedium with 10 % fetal
ATCAAGGTG AACtt caa gagaGTTC A CCTTGATGCCGITCTTTTTTC 3

bovineserym 5 tholowsr chamber. AftsF 44 houys, eedstah hadnmagrated or invaded through
the pWTMMMTW ?%%EJ@I@Q@@W@PQ s p)g/mL Hoechst

EQ ID NGO 6). For overexpression of
33342 é¢mvitvogen} forRGPmirss Washesk with g andy tc@mtweuslm ithe daegt Activation

Bloap% Cgtl ox? ?lté A%f'r &S?&ung{/gg E?QB% @ ﬂ[ &%%}%;\%&giﬁﬂmﬁop fflasion assays,
experﬁmemstwe:rg qre)fohyne«lt Rithe éondenﬁild oeplicetiad, | with dOeldr fiichly scanned per
eXpCrtHPlgI&rr?g‘u gﬁgrta éxﬁrgss;yg lr,eg(b%%ﬁl?rrt%;%%e %{q\k@r Vith 3-fold replication, with

10-16Relli§ saanherp@@xpéritestackagi ng vectors into 293FT cells
and the supernatant was harvested after 48 h. Virus

[0@95] mﬁﬁﬁimuamderme nildroseopy lof ickllg Aellogultufs werb fixed i 1n 4 % para-
rpmin a Beckman SW23 rot or and tr]isus(ﬁgnggj . o

fom@ﬁ@ygﬁ and pswa@ﬂg&dsvﬂrh Ae> pitrdpr XpbpQ fallewedby, ctsylg with 1 %

goat tdHifGh! B1SS Nbdis3 e GRlided With B }§éﬁdlﬁhnCtBbJthﬁﬁuﬂ%ent - 610404)

concentrated virus. For at i ca repar ati on
and rouscinemniapiy (ADrioamingens  So00 Pt 13065 ion allpwrd by the

o B A TR e G50 1

594 ot di8B sMud¢oalar Peatza), esbpeatively. 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 % serum for 48 h. Cells were
then fixed in 75 % ethanol, treated with RNase A (0.25 mg/ml), stained with propidium iodide



suspension with 1x1 07 particles and 8 ng/m pol ybrene
for 3 hat 37 C The cells were then re-plated and
wa@eiosazAam as previously described. To obtain aP@IE&2008/000116
popul ati on of RCP knock down,stable cells,
GFP-positive cells were sort?y after 4 days of
(10 ;Eglhil)ﬂuﬁi ahslyzgeoeraalLDRG RGP avamnetsp (BBsBivgcisha@b). eSorted cells was
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with 1 FARSRE] FRASHP - RIEVEFe deesthsdeRRh tieInt&ial CBIE Bedth Detection
Anti bodies to (CGenway, Cat al oq Nunber
€.
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care pﬁe@? i @egerdancadathnRaiarakand Antgenadion F‘&‘L’é“’eﬁ eFoy MCF-7 tumor

Ief@Ngl1 17 @B )1 7PSsai Y et let 1636&; Misbivalivé Research of
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once @, geal, JgHior yalume was sﬂgru RIS 4E 2R Pe rw;fsan% o the longest
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&0096] In vitro invasion and mgration. Transwel |l

03} ZmimymoirtochemistrnF s suy shigk parafin-pebadded fymeg tissue sections

E
wore AR 850 Ao ML) 5 i, BB o g s
(Veciondabomtosizs e acoatingl twthdwmﬁﬁnfnqum’tsrprgwbolwﬁle slides were incubated

Bi osci.ences) in 8 erum;fre owt.h For
with g RESSREGRY aiGob e g sh e e bl moil

medi um were | oaded into each transwell insert W|th 750

nmL conpl ete grow h nmedi umBResults10 % f et al bovi ne serum

in the | ower chanber. After 24 hours, cells that had _
[0103} The dbave datavdetienhstratesothetithe bevrdinatesinalfysis b€ génogme,tteanscriptomic

ref.i ed wth 3. r ngl dehyd stained wth 2..
and ?\?IJS? g{xjﬁg{n (Sagfﬁc?s?wyﬁrgat E;% (ﬁ%cpvirg ?r}]e rhovwi genes 1§ cancer that
likelyVebiribiRS tanfleteautid fdutieide indh@atiéar geith, Ahéﬂebﬁtfacﬁhtatmg the rational
Bi oappl icatigon on an ArrayScan  VTI éCeIIo Fle

prioriizaen b gener i JOEIIEIY SUICHAN JRE UEaTORS Ly lidation of
RAB? Iﬁgl?g rEOm\WtifindionkiCand fr&unfi B!:du?ﬁﬁg BRcogéhd th AéindBoreast cancer

s scanned per experi ment”. For m gratl on assays,
undersggres itrémpertanse @s pdhdrapentic taggettand proyi esr ey instght B0 the emerging

role of enHocytlc recycling pathways in carcinogenesis.

[0103] For illustration purposes, a functionally validation of RAB11FIP1, located on



10-16 fields scanned per experinent. [0097]

| mmunof | uorescence m croscopy of cells. Cell cultures
wowos/12i1sed in 4 % para fornmal dehyde and per nmerdi/BGoe8/000116

with 0.25 % Triton X-100, f\?\grOV\Ed by bl ocking with 1

% goat serumin PBS. Cells e stained with anti

chronEJsﬁﬂl@hB@II i ,Mas (@BlovElvacogeng @ith iitipelfdddlogi cah eblés iRrbeesCluiorigenesis
anti bod (BD Phar ni ngen, ‘éﬂ?ﬁr‘é‘iﬂ‘??) at. 1.500

is hergin provisisd- RABILSGEd W3® Rrgwo ifigfl @s %B%W Rabl1 interacting
protefd his ELQA?H&f’RS#? E@Lﬁ)th'ng %r&@ﬁi CEP? wﬁﬁ:ﬁtﬁlﬁctioﬂ@lrp Qrmddgﬁﬁﬁl‘ecychng and

exa Mol ecul ar Pr obes),

| recept%s?-ewgl(hmdyay, R hoatish (A02) V 8ol @md Ta 17680aE2 188 Poden, A A, et al.
I
(20045 2201 r{? (c):l;j déenl é\,/% rsrg g gé@%f@&@ (fysregﬁp 10%(\??%51{0%22 1@%0 gﬁ%lﬁfexpressmn

has b&nclhqﬂl@d fag a(gefdyhlded cMﬁ]SéneIZelf ﬁmhy hufaf#imais(dee g @l €heng, K.W., et

o 0Bl e P e Tonrricokf BF il Fehadt bSined s, 202-

215; B&iﬁﬁ?dtﬁc(,gt A0 (005U h.J BdROINGS, 2\43 DS PIEREEiring) JRdledEl( i®99) Yale
g?/@ 07) and anal yzed on a LDR2’ f | ow cyt onet er
J Bio d e

htE430; \ézﬂﬂe 8eD-cell 4ls(2083) Gerdey ;_‘?éﬂ 63704 35'&@)5 a role for Rab
emg]ﬁQ Yesbpsat
1nterala11Y§ f?&%@%@% gélﬁrg Icix%?grllort] é‘%@? n&egorrpl e?lgie n%rgsent inventors
devised an;umegreubdvamlytla;al%txsmgy rfof trrangelahng Apt;ga:l mnp@gemes; irs cancer forms
thmu%rc% detected with.the In Cﬁ
CPRBLABT BLRIMS ‘Wﬁsﬁ"tbl\iﬁ %’ rARP B‘r% CCO“% eé‘Pfes%‘8P ffequency,
coexpﬁeslsl’bnTMR apr @eplidnn, HsbdciatiohdWithdpatiend disdhie-free ksuevidal, and which

| abel i n reacti ons and anal by fl uoresc
PN EINONE LR LML - —
appro'aéh QHgt%vme‘HeFRlﬁQ}Eih%aﬁﬁﬁl%&g OHéSPéné HEREh mll‘ﬁﬁzofGeno%‘uc Intersects,

ks old were housed under pat hogen-free conditions
see b¢1ﬂWh theprsesnd inyentogsdiave idantified BAR 1Idh TR basian encpgeist / dar k
schedule with food and water ad |ibitum All

procedures invol \§{iggaft AR tiah By IRIAGEar e were in
accordance wth nati onal and i nternat| onal

[Orlﬁg}“l"@‘ideﬂﬁﬂ' oc@gerlésCorftribisimy tof $iv©BreaxRandeNENWAs hPpothesized
17b-‘estradi ol pell et rel ease,
that a mwlwéum eafr alwhogewiewgla) bmgsqqmwéntf@auglh teigpgplation of
e t
transcq@ﬂﬁﬁ c er%i?)ﬁj{i% gﬁde cg;[nrl%ag é%ﬁﬁ%ﬁ)ﬁr g‘ﬁrec'rl]ﬁ%ﬁg fhe EhJthors sou t to uncover
oncog'dmes ¢hajare: nbhloahtedj o ne onse p £ reciget Mlﬁm@% §'A) ablleated by gene

dysre%%tlknm:k 1&{\/5': w1t}'1_. g}et%sg%thc gl S It ﬁg (r)# I\/%Z?él ’F(IJ\I@‘Els end, we

develbp ek a Wat1Ei-$tep Gﬁﬁa&dnﬁm@ aplpxaaelo ths'h‘ged(’BRJmGE t(mﬁanglgbtmg Mhcogenes
left hind legs) with el | s. Subgutaneo

through, (rpicorfggnomie ﬂﬁw)v&h %dﬁr’tﬁeﬁleﬁﬁ‘ies%% %an%%%egurrent genomic
ampli\ﬁ’@ﬁéﬁ in EXpPRIssiR! MIBRoWRSy Batal 'r'élﬁfe@?e%% SpeésdionNto" Bk of metastatic

where a and b are the Iongest and t he Shortest

recurfracpeand cyrbwatesi teeeandidasy efgenembpsed, e pwiyivglecgrrelations and
aken at term nation and mce were
comp%% Hﬁ@rﬂ ?&ﬁmﬁﬁgﬁi‘cg ch Si ngapore ani mal hol di ng
0Qd]
ISR U IR SRSl gl e s
tumonss(ihg; 2AB@:re malyod syt botrd rﬁlmgulgr Ydag&recempesition (LSVD) to infer the

bi otin blockjng r en
presence andnlocatlon of recufrént (glomei‘g flcons This approach is based on the premise

that recurrent amplicons 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 4, 99,



(Vector Laboratories) according to the manufacturer's
protocols. The slides were incubated with anti-RCP
w@eioshodyy at a 1: 500 dilution and count er st ai NBCIT/$62008/000116
hemat oxylin. Results [0102] The above data
denonstrat es that the coordi¥ate anal ysi s of genom c,
12963112968)! LOYVOalfo v dr @ SinGRAndollé RiefBfit£#dn ¥ zenomic loci enriched for
successful ly direct the discovery of novel genes in
gene gwgrexnressiuy and thelfjaciom et fupierewhereylacis spaGfic rQveraxpEgseian occurs.
h t (o)
The gﬁ?:vlﬁé;’ggtdl L nﬁ ?czp&l 5 ‘yeafkggﬁ\/% Sr%f?%cg%g?‘luﬁgt({e ée m!ocus specific
overelxpmSEbm gad themsimbeh ef Emmmhﬂoy/ed ar hedagln&snsmnw{ﬂciﬁa%igen peaks

s e S A TSP b PSSP 55 P SR ARHAE i ko

regioh\6f RP@wrt ‘éof)ﬁhﬂlﬁbe (Xe@ Figl B9. Tikighmdt gl peakitieritified by LSVD
energi ng role of endocytic recycling pathways in
would he mr@ge@rfegpgresqnbmsrem@nn lificgfaqny afepisnthoss W&ééggh pagnitude and

pre01§e oh8 %kllarYapVarllthqéltoWr‘regﬁné% ikbis wlﬂ%c@ﬁﬁéh probarl;{e expression

ronosone 8pl 1, as a novel oncogene wth nul
amplqcamﬁ@IEdgiD catl wept Butheninyessigated by the T@b‘h@ElPsOqesS herei n
provi ded. RABI |IFIPl was previously identified as the
[028bKBased Ratlie precept dhaidhe pxprpssisnelerie]l ofi arponcsigeee oRkerest would
C
correi:a%J %l 1{]%08; %éﬁlrﬂgc(é b o %CI%%R#% %ggxg;\:vé% %ﬂ?&g? l‘%}, .s1gn1ﬁcant
assoc(aﬁﬁﬁs?)mth distaht (ane2For, edbh idgtie, 1@10s (Pedenrespondling patients) were

dichofpriip i iAta 9 AR FOEP v R AR AR ST B GPdAO G groups and

analykéby €9x %o rﬁ&ﬂﬂ"hﬂidrdﬁﬁ .ﬁﬁﬂlfﬁfmstﬁlflt Aetaytadisies survival (DMFS
ytunﬁ*s Frogo gﬁ@ et al. (2004) Nat Med 10, ( )

(Fig. izstmé@é) Ieh%mgod Ratiq tes'(e{’-values (eétﬁs‘syg m%@aﬁcwme resulting

hazard Qahios2Rére_dska as H)?ﬁfﬁ“meaglre cﬁ{thélloxlcé&@m:'5 oté‘fﬁai o?%@ PEA genes
167, 243-253; Gb denring, J. 99) Yale

(Figuk di stmd3,7@sel_k¢@d1§240wva¢bddowae© sm@et rqsturremtzm@)mcanmélpons may

76
o AR Sy BT RSl g on e
amplitre mnyeslemtcomlwenm&sp@tevmm avithoutt ﬁgbadnmﬂyanft_mltrybutmgl to tumor
S e D BRI G T OB s s

other WhdrC Bopy2#@fibérdin)aw66ldBe EpREES 36 Pémiih PrRnESd w1th poor DMEFS in
coexpressi on I .n an arrpl I con, association with

tumorg; lagking the amplieany While, PassrRSGhEENs dTNd aAt shest fp PG fla?ugorrelatwns
betw:%ﬁf%éﬁé Skprestion Af DN with ¢hd &ﬁSﬁédn%taHﬁh? gmh&'sscensored from the

_ -step data m ning approach, abbrevia
analy§ig rwen g§+eaamng=ddl'"og>gla,n@tsp tnselegrad Guirvivald- Igeﬂmmnﬁnner only those
tersect h t v,
candld:geé Spcogen $ ﬁi@%ﬂ? %]s?oﬂw}ag%dt gﬁh%@%%g rlﬁﬁ%mﬁ&&xt Q)q’ ) amplification
eventd’ﬁllld:ﬁtergm by TRI AGE [0104] To |dent|fy oncogenes
contributing to aggressive breast cancer, it was

[019PpCheldae dntbgenes sigaifidantuhtaboth uitgmt ofosursivah anpdyses were further

.m ght be .di scovered gh triangulation o .
sorutpE PR G RAR NALGPETSS R SIS Bl 51, 5&6). Following
the aSRBHtbhCRHatl ¥he diRidgvRIgehe Sl bet f1441VeBY Bighly and consistently

oncogenes that are: 1) located in rege)yons of recurrent

expreasep | ip fAicpaneontaining: fumrs. dhe [sypigasien lyskedfugeaes sithimREAs were
averag%d, ang gﬁéé %5,%1 me/ggefkumféqaéﬁtgl Lkl B3 SHdaRAbPRsiBh (GABRSE 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



devel oped a nulti-step data m ning approach terned
TRI AGE (Triangul ati ng Oncogenes t hrough
w@hkionitzaozenomni ¢ I ntersects), that identifies PCT/SG2008/000116

expression footprints of recggrent genom c anpl i cons
in expression mcroarray dat rel ates gene expression

with pidlifdratiorOdre GREmEdradlated weth PooLDMES. Athék 1§‘¢ﬁérﬂﬂiim1 ih e prohferatlon
candi dacy of genes based on surV|vaI rrelations %n

mgnaggmmpp% of{anany, g,\mgiﬁqdéso y qarrel @sPes gnrighed for cell cycle

functfolnE SindSH156h hdUtfeb? ?Ju‘haxo Be& B&ﬁ?@lf&r@ﬁéd ol r8durréide of of many cancer

pri’mary | nvasive breast tunors 2) were anal
typesifal, bzt a5 (AU Ganvat e 6§1e4£k5ﬁrﬂ@§6xllvsinm(, AsVb)etab, (2 §rCancer Res
| gcat F SGET e
o6, 12 REBTEPSS 0%y ST RO Nk SEH AP Rla gr . 00)
CancereCell B £185- mpmmam MATL. e allgRead)ddo/Biok Gl 3 dHTT-26A0C Whitfield,

M. Lg \égg@;(&gﬁmo "R Clangy 62551860 As Ré;;:g«{: apehi waf og enes with unique
contr(b%gg@ to%@%fneﬁ@ $ndependbAt’ 6F asddation Wil ptoliferd@eI)lih @k Rival step of

evidence that the majority of highly anplified genes
TRIAGE,ithe gxpressior: patteapseoicenndidateegrnesy welepxaapned &u forrelation with the

proif S 3G oG & L TR PO AT HOR R iy S Snptanes

by tuntbe rpirofifecaioh oateo Prapensets in theclUppsalal bieed thwor gelmat (n=251 tumors)

er expr essi nd the fracti.on, of. .t r.s,-wher e :
corefk T ot DS dise PERPRALITOR 3¢ 00/ EE 2ri7d BRbRes und to be
signifida@¥8 CoRrglapdi With padbr PMES(pROAS3, 13534 weed hise tfolnnl o liehﬁembers of
degree of | ocus-specific overexpr d the nber
this paelTieTAVOR SiSAUBY gt Peamen RPTgFaLen ot 85 n@eepp Jemee ﬁ& ¢ central core

genesCiod eﬁ‘lep gﬁﬁffergﬁ&? QY Elafiffe e VP! Q0868 "SrdbsVR.27R0PEE at DEPDCI,

predom hantly to |oci corresponding wth known reégions

AZOWOLe;aurﬁé‘iﬁZ cdhy2268hpeat gBiTh, (209684 s 34 . KiHelighARER503 s at

CSNﬁiblpe% 1gen bf | %ﬂ% o ) | g bepsRect £904633 43 at  TRIP13,
resen recurrent a I o events, ’t hose

B. 22368ghama@dwem,e mﬁdo&ﬁﬂeau w@ﬁhom 213Médr$ ap HBAﬁanAxm3362 s_at

viasl i SR F IR S S BRCe BB RS ] BRAR oo

CAsCFRI A@mpaemu{ OAQGhsmaem“TKn A be7328es @apUnkhéwn,t A202870 s at

opcgy! S osbissdhl TR cote CHEFES WA _peavninown,

A. 20%8%@1%&9@ edad 205 SAtQEEIiIBQ anh2a6 PG AR AOSAN1L A 218542 atCEP5S5,
di stant relapse. For each gene, tunors

A2053P; eisEDE AR5 ot CINEE, A 31 0359 At zél'éCZ n/f\@ls@w at NUSAPI,

A.21ﬁ369r§3a§'1>ﬁ%1( 5&%&‘&’45’%?'?&11:%, &b%@bﬁxﬁ’ra? N8 s at Unknown,
mean)— gr oups” and ana X propor {1 C)n hazards

A.2037gr ats LG, FRL23H05t ancnﬁaetbsw@zwi s BIRGS, vmzozms) UBE2C,

A20b3pTat FORREL i Braerisabe BRFARDIANTT: APttt PTTOL

A209@RI 9 BEBE WSEH7S Aht lszrzalA DBESYOr &t RRNIDE A.204641 at NEK2,
oncogeni c fotentl al_of the PEA enes (Fla?ure 1

A2 SR RIEAL 26 Db oty Uhiastuz ok S04 % of diRKaniA SB158 at sp1
and 41874 a@r%fljz@gnsé}ﬁ%?gfb%ﬁﬁﬁk@t 3néN' | thild pﬁofhepPI'db%nEets significantly
eni gn "pa

survi vat enger genes p yS|ca resent
correlating weﬂapqﬂruleESmagre adentificd to bf membgirs pf ﬂ.n@cnro jon signature, in
thout functi I I.b |
breaslcaPEs s ROT e, 1 sk cbbdr, Rl AIBABA 06 RS Bl be bes

explairﬁ:dd@%@dcuhibnl"ﬁaﬂhpmillmlcﬁi; Fethertthamnarc indypendeaftemcggeaning mechanism.
ul d be, expe %VF
We ﬂﬁ:refore de-ﬁ( on%tzee: Jlsecggrlltgdcga{r{d? a?é egen\é\g t\bwtl? glrgm car?t 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



tunors |acking the anmplicon, while passenger genes

woul d not. Therefore, the correl ati ons between gene
we@sasadon and DMFS with the anplicon-contai NPEITYSG2008/000116

tunors censored fromthe ana]{s Si s were re-exam ned

(Fig. 1, step 4, selected surVvival). In this manner,

pnncqm yelgéipq&alea@ﬁlgeéaﬁ@t ofnsggraesidestifusl by asshcgdioat LSVD. This
oor DMES independent of an anplification event

correqurie@ﬁ%ragb Mp gagmion oraherrReRoBcohidd germeemenssing akosh 30 genes. The
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expressi on rankj.ng serves as an addi ti onal ative
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corretﬂ(?lﬁg ¥v1tﬁirtﬁl=: ?Bgsrég% Sl“?g%% %@?at X d%'?%’ '$A, i, ; ?@r Black K&kl Bars). Initial

h pro fation are
(unseéa‘dedm gam’-sxmvlaaledlaI/ystshdgmﬁed O\geBes Withm thss Mrsmmﬁqaady associated

wits A T6 SrDr, B ySauy o 2F S HERAE e PR OF Bicpty yith tamors

harbotitgl tRe PEAC(ﬁd: GBRcted @drv\ﬂhll)\}‘ bnlf@sgdnee Fenh inkelsioi fibgntly associated with
DMFSOSItlvelﬁ correlated with recurren e of many

yﬂ@fl B} 41;932 etWhile nelthgbozggs cpytela w%tg ‘1216 proliferation

9 l t eTRIXGE identified
mgnaﬂ.gé %éggg hfg\é%? I-H%-ngrstﬁﬁxp\[essmﬁ raﬁicmg (F?é)@z) %ﬁ@ Nalt{%% identifie

ERBﬂZ)@ncomg mSPfeCR@QéﬂﬁﬁP@tOTAYTOS@? pacptem lqms):r Akasra ‘ttep pandidate”

oy B35t g P14 b o AL Bl Bl

oncoddakt aRé theCgrote tabget Wb )cancks i n t he search was for
genes w th unique contributions to oncogenesis
[0116F pesedomt lapge ponwpal i genrpeak tidﬁnprﬂ@d ibyde ¥ Ponappied to e p-arm of

chroresifedSioet IRaePIBPE: A0 RUR eF PR REPA BB Thisib A yas found

to pr%&ly bwiriapia® theﬁgegal aével evithahe pmt(ﬂlely deberiteedt 83111 - 20amplicon known

i.ch su associ ations ni ght ed b )

t0 ocpiigr (g i of Bresf Gcra e B e ?ﬁ&#ﬁﬁ |5 5235-5245;

Gels1tE@}%§tettélm(QOG hotol dahcadRest B’”@S§-156’¢0Lét8§s?ér| ng. ¥ ilh (2006) BMC
poor DMFS are depicted in Fig e

th
Cancgie$,24508a1 MoEb et &, ¢2044) &dﬁfqryReé &t‘fr 20-47kd" hWOPFPWdﬂVeTS of this
amph?%E S22 5t Gbn wealP Yhi¥atErisdS B gf FRIAGE W 13&1‘%?53 %fenes on this

proliferation signature a Pearson correl ation
amplichn >@gniﬁ(:a;ﬂg F4sgeinted 4yith Tinereasedt risk of ahsagenwstafsmt WRABIIFIPI,

EIF4%£?% %%%}%}%E@ﬂ% éﬁ)eU%Bﬂ fl}ﬂ?’%lg lzg(t)JrSt d gene SSurvival correlations,

only Bve %%g&orineg%e]ggibnﬁéaﬁ@gggimedtwﬂ BGtantAné’t@ﬂM@ RABLIFIP] and
s, at A 201 t T
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28729 at CCNBI, A 214710 s_at CCN A. 2037 at
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RCP overexpression transforms MCF10A cells

[0111] To verify if RAB11FIP1 (herein also referred to as RCP) is amplified in mammary



CDC20, A. 222039 at LOC146909, A. 204962 s at CENPA,
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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 cell proliferation rate
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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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showaftorpmssess eorhe anpstfmfmiogtpropcrtidaﬁnlteedEwa@hdbeGllsrﬁStrelcher K. L., et

., T SR 0 230, SRS B 062 1160,

LSMIBBAGH afd (3687 ¢FEEhalt eddidel prithrilg ok thd lAQt eﬁﬂtAH@ﬁlﬁﬁih@Bccms (Gelsi-

in human patients. TRl Al al so
Boye ekl DS BB kB! LA (D) o ebeto [P gher to the core of the

Al aﬁbﬁ%%e'l%@ﬂﬁﬁﬁﬂ Ap1IBh kGﬂ%latéﬂﬁﬁeZdolsaﬁup%)eand is the first in this
associated with resistance to routine ther apl es. For

regioaahp functionall ysharagterizest a&ﬁﬂd@g@&@@ is prioritized by

t he nmagni tude of principal rgen peaks identified by
[4124] Usins theip seval approgshy dhe inMedorsdigye diseryeres abropd rapge pf cancer-

proml'%)ﬁ}é%teflgctts QirlklE tI)r ﬁ%s%lf)n afh R&H%E:géér&%t bl%ﬂstg%‘?ﬂ%hal cells, RCP

requency anp corresponding to o
overaxprassidn diesl qoeakhgnaat Eax@fmmtlgn,mdencrpased rcetl ynotiNgy land migration. In

SVD al | obust application RIA 0.
breast o AL af EREbn B B, Hor By SivA? ffigen reduced
prolifefatioas m{thelfagél-ﬁndepmdeﬁt | grosvtli,hdhvasionuldbepopiotd. rdsBtdnce, and
i OB SR . oSl s, e PSS %t s
prlmirh? vAel Rab1 ﬁfmké%?me BRI oHaS: inCRbLIAS RRAELARs {PEJen et al., 2004,
nber data, such as that afforded by high-resol ution

supraaeryLle@P compliexes lige Reen shawp tonehanbel ransfosen reseptascasvay from

s TSN S By SRR RE RSB . ny

prombtifig aemlatvad Rick@Ee plertlﬁmtqvalncfemlembtamdéoumh oedepior z(B?den et al., 2004,

n_of tient. f gat nent

supray TR ep RS e ol By PR R R bllpss g R may be
medlﬁtetii bﬁ]tthl@Pshlthfw@@sﬂﬂreSrluéyUlmgbaﬂﬁ\&lepMOngh% ﬂ%rrﬁetﬁbrane localization
cal cul a our gest popul ati onbased cohort
(and ithys ﬁﬁs a0 GFIAIR MFmbERC PIQtEIDR g SAHPE niceas R adrowth factor
recepw}? \&ll@ln&%gerﬁ@ £b18D the GHBRE %Bﬁel@@(;d ﬁ'@tobgﬁkfécp%tbbféeﬂ R expression
dEgﬁgft&ﬂt' , the tunors in this collection span a
an

phaspherylption sy reflgss ghis pagsibidity, 4y gnmexringicateayspecific link

betw ez{fgég %mﬁtg ?‘acé&réjgg%g@ ecﬁ?tg@% ealdg%%ﬁ)?t ‘fﬂé alg(Rle data indicate

that RABt H§§il medyyrepneeemt akey Idnsmgtfoma mehmd tﬂ'dmurreﬂtlsslecmdmoﬁthe 8pll-

reflects | of at si ol Qqgi.es D
12 afybliccinabd iUl B b P Je b RelRRBH 5preaf & dRemst canprg which is
assodidt&® vithh i o psiplified bag&sr@unaheoéxptéaaoﬂadﬂ RABY | FIFaway@f. , That this
favors the identification of genes with survival

ampliggs s ds¢ bees qbreryprk il fteapenoy e pHisEERldumppEinclpding non-small cell
lung carcinomas (Balsara, B. R., et al., (1997) Cancer Res 57, 2116-2120), colorectal cancer



oncogenes w th treatnent-dependent or bifunctional

survival associations (Andre, F., et al., (2007) din
w@ansae7iRes 13, 2061-2067) nay be unrecogni zedPCTISGH08/000116

cohort, but potentially identified in others. [0122]

LSVD anal ysi s of our integraf®d breast tumor dataset

NakiE ! bl |(Podd)ecbmbomesiy 2@f 1549- %5376 2/1d ﬁﬁio@@bf ftleQftthary bladder
pea cent ered’on a group o enes ocate in a

(Simém, &y ral.|(FOQINFanteroResrtdg %lrfl 19 @nd fallopianAnbe (Snijdensi AiM., et al.,
(200%3{‘9[}642)%%%43%%% En ang)es%%g&k?sg ﬁ'x Y?%Eiﬂgg%l? @1 0/81&((3 %g?r?§§nergy with

neighbbfn® 6o gerescinay rddresdnt, a whiqwitous pathGo Thnden pﬂgﬁﬂﬁoﬁ4
5235-5245; Letessier et al., 2006, supra; Theillet,

) 18 SIS BRI ol i

should ok hedevéaeily Bt tdken di ah acknowdédpghreat that therddlctiinphtes part of the state
i ndependent studies (Chin et al., 2006, supra; Cuny,
of themrt Old$ Cammoﬂ(gzeef@fh@é‘ﬁ -Res 60, 1077-1083;
s| - Bayer, t al 2 ncer.
(65361 Ehs Inyeatieq 3 ditg ek d&FCH(b J 8683 Lﬂﬂga gene b pergin. Each of the

narrotw@i SpeRi®B ah & M RASH LEBRpihfefallfEURitRh (BEY&IeAt distlo8i@ia¥d form part
functi onal genom cs investigations involving primary

of theiryestion. uﬁblussmdndesC@m SeNpRiR eioe@ilen Pfethe gnventiopwith a proviso or
: | Si- i
vl 8 oy S o Ay el s o o
the e)sqinedinﬁaitmiaflmspcbiﬁoaibsmme(ﬂweﬁel si - Boyer and col | eagues
(2005, supra) determne that the 8p 11-12 anplicon
[(A2T7LenE ykdbd'pmtb@art ofould madﬂglalpprbgrm that 8 present invention is well

Lerne A2 A3 A h
adaptS‘g 2? n’g‘ﬁy O\Jﬂgi 2 0URG 3”‘?19 blai %he F eﬁh’vs aée é‘ho"%d as well as
those pfilp&s eerainN Boftiest, i©fwilt da debﬁﬂy apparemge ro@s skilled Im the art that varying

suvs oo vk G0l 5 ﬁv%%@?qug?ogﬁd Jprin withou
deparagg%rorﬁ WRE 5cop@ lafid -sBRMEST Ble RlventiotOOfhe fidRicalar %@&hpﬂ?éxes and the
., 2004, supra). mmul ati vely, these studies have

methcpd;e rRrpeqdaEes7 NFEABeTtS; | DAgEDip, semﬁmcqmmqéy desrythyd herein are
preseﬁ'l_%F %ﬁ)rgﬁﬁ {ahilt R Igrggg‘lsd egx{%dln%\ﬂts ﬁl Qxﬁi ae not intended as

est correlations between a catlon an
lmutammas R ph@scnpo of the inweritionb @hmmth&tromaaudzoth‘g uses will ofsgur to those

skllleg\}xélrﬂr ﬁjb rﬂ%pérg %fq% &gg}mﬁ t\ﬁl &Nspmg OP ﬁie 1}%\%%1&%)1 afd! geﬁned by the

scope(dBehselaipgyer et al ., 2005, supra) Not abl y, the genes

identified by LSVD in our study specifically conprise
[0128] Bhe dnvknfidn SHbstﬂﬂﬂipélindl&'ﬂ;SnWﬂﬂ héfeirs suitabl ydeayabé prhtmced in the
abseng? Sf?flt %éya%fe{gge%%]e or A%nco %“t%g(?r? [lqlgé:)ﬁ\%l-:t Qﬁsg% 1ec|he1?§r2not specifically

dlsclds8d5 ublef! THud 6 & d, filll eadhl btafée IABK! dnlyRIf th&fdths @8omprising”,

he strongest candi ¢ ate oncogene at this anpl i can,
conspﬁémgrﬂsmtnayy oY \and g crsiging el caif-sshalli brargagnexpansively and without

I t.he I € etﬁ LIy fi but

i) 54 S s, SHROL SRR ) Y otenc, b

mc1u¢H aipe rdtheesnonrspbmﬁads componedntd oratlemehtss A(SStupb ithdyemay e exchanged
14 .Yan

with 6ch 0 er fxddltl%)&%%S}h %CO Tl ?%Séi%%l%%\’ llalgi)gs:n gﬁa‘yed are used

as terBR(et RBefEdArdnd rof 61 Jimithtior, @ad dl@era s AR irténtionrthitha thuse of such
and A3 sup- arrpl [ cons (Cel si - t al
termss3igr GYPreSRIARE IOF ek uelng;rapy caivalsicrofsthe fF%“Weéég‘P‘Eé’a and described or

portidnk @&Eof. Buf 119s FeRbgnifdd thivarious modlﬁcatlons are possible within the scope

of the invention claimed.



Al anplicon on the 1-My mnimal anplicon (Garcia et

al ., 2005, supra), and is the first in this region to
wheooBemp9 onal | y characterized as an oncogene.P¢D3QAP8/000116
Usi ng their novel approach, e inventors have

di scovered a broad range of Tancerpronoting effects

[0129KEthel emBE&EinfnBy £8 Within thefoNOWRZMAMO U dddarh where features or
epithelial cells, RCP overexpreSS|on led to nal

aspectsrqfiihe Wﬁﬁtfqlbﬁe dssranbed it terme ot Markushgroupst iosekil ke in the art will
(=T I

recogmz gg%ntgﬁ én &E?saamﬁ%?ﬁ)l A bclle%?rléﬂnedrlgggl?és 8t AEPHRALVifh Hhember or

subgrpupnbfmemhens@tﬁlheﬂﬁatkmlagmup ndependent growt h, invasion
and apoptotic resistance, and di m ni shed tunor
formation in nude mce. Physiologically, RCP is
thought to interact primarily with Rabl | to regul ate
protein sorting in tubular endosones (Peden et al.
2004, supra). Rabl |-RCP conpl exes have been shown to
channel transferrin receptor away fromlysosones (the
degradati on pathway) to recycling endosones (the
recycling pathway), thereby pronoting a relative
increase in the | evel of nenbrane-bound receptor
(Peden et al., 2004, supra). Though speculative, it is
pl ausi bl e that the transform ng effects of RCP may be
nmedi ated by this shift towards the recycling pat hway,
prol ongi ng the nmenbrane | ocalization (and thus
function) of certain nmenbrane proteins such as the
integrins or growh factor receptors with oncogenic
roles. The strong correlati on we observed between RCP
expressi on and ERK phosphoryl ation may reflect this
possibility, as it may indicate a specific link
bet ween RCP and growth factor receptor-nedi ated MAPK
activation. The above data indicate that RABI |FIPI
may represent a key driving force behind the recurrent
sel ection of the 8pl 1- 12 anplicon, and functionally
contribute to the netastatic spread of breast cancer
which is associated with this anplified region and the
expression of RABI |IFIPl itself. That this anplicon
has al so been observed with frequency in other solid
tunors including non-small cell [ung carcinonmas
(Balsara, B. R, et al., (1997) Cancer Res 57,
2116-2120), col orectal cancer(Nakao, K., et al.
(2004) Carcinogenesis 25, 1345-1357), and tunors of
the urinary bladder (Sinon, R, et al. (2001) Cancer
Res 61, 4514-4519) and fallopian tube (Snijders, A M,
et al., (2003) Oncogene 22, 4281-4286) suggests that
RABI | FIPl acting alone, or in synergy with
nei ghbori ng oncogenes, may represent a ubi quitous path
to cancer progression. [0125] The listing or
di scussion of a previously published 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 comon general know edge. [0126] The
i nventi on has been described broadly and generically
herein. Each of the narrower species and subgeneric
groupings falling within the generic disclosure al so
formpart of the invention. This includes the generic
description of the invention with a proviso or



negative limtation renoving any subject matter from
the genus, regardl ess of whether or not the excised

woradoen2ab i s specifically recited herein. [0120¢T/SaE08/000116

skilled in the art would reag'ly appreci ate that the
present invention is well ad %ted to carry out the
ofledms and obtain the ends and advantages menti oned
as well as those inherent therein. Further, it will be

readi |y, apparent to one skilled in the art that
WhatjS B

1.

10.

11.

12.

Yubstitutions and nodifications may be nmade to
the invention disclosed herein without departing from
t I Fiytq - t i.nv i N
L REDR AR AL g s G O T TRLEGUIA . e
AdtieRLdoasprisiipanbdil stinpahp amockst of discactiviyg ofie Rab biralie protein.
presently representative of preferred enbodi nents are
exenplary and are not intended as linmtations on the
Sthe peetldd ofhrdaiinl, eviterem the@ubrigeding peoteinns aRdb bl hieding peatein.
will occur to those skilled in the art which are
enconpassed within the spirit of the invention are

dégimesebdoyf dldim 3 odisecinthetRab 1 biriding progeis)a Rahd 1FIP protein (Rabl1

i.-nvention illustratively described herein suitably nmay
6@‘&'3&?@@8&5’%{3{@9 absence of any el enent or
el enments, [imtation or limtations which is not

ghe eidthabdf dny@ding of claitk hes eilereihtmicdul dting the anphe of the Rab
each instance herein any of the terns "conprising”, .. .
bging mreteiyings el nomprises medulping the gEpression,oighe Bak binding protein.
shal | be read expansively and without |imtation, ‘and

(3 od dfnly@de bPcIaARhY1 { BEwhdrSih et MRS IRO Aol RY the Rab

irectly reféerence, but include al so other _

hodirggwotein mch cllmompeisessdegradatiemeiths Rapdindimgproteay. may
be exchanged with each other. Additionally, the terns

RS M T -STRRLRAi p oro

Rab Bihding Soteidih 4 &ellt coniprisbeforain gl comnisléx beween theRab binding
expressions of excluding any equi val ents of the

Prosgin aed asABRAURhd descri bed or portions thereof, but
it is recognized that various nodifications are

& Sl OF ddie, WWierett BR%offpohifi®is! sBBIRH i th isting of
gﬁa?drreﬁ[ 0129] & her embodi Ments are within the P oneungota
peptideya peptaidaammorganicadoliecile and abraak ofganicumelscule.
aspects of the invention are described in terns of

rkush gr S, those ski,l.ed in the art wl|
YBE SRR 3 WERRn 51 pa Pri e B e Riedlh oyt e g
deprh@itioh oFtheRiab ﬂ)iﬁdiinggyddtéih. menmber or subgroup of
menbers of the Markush group.C ains Wat is clained
is: 1. A nethod of preventing, inhibiting, arresting )
dihe msthadsetifgy o f Flgiiekst & Wherein said|tumpHgeneais pygarcinogenesis.
conpri sing nodul ati ng the anbunt or the activity of a

b bindj rotepn.. 2.. The met.hod of .cl.aim 1, .wherein
RE mestpAtihab g BF St 1 % WPREIBhe DG BTSSR & getment
SPBreVBItRRAD 1Al préliftdive disehiglopdidokdee Rabllbi ndi ng
protein is a Rabl1lFI P protein (Rabll

famly-interacting protein).
The method of claim 10, wherein the proliferative disease or disorder to be treated is

cancer.

The method of any one of claims 1 - 11, comprising administering a compound that

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



4. The method of any one of clains 1 - 3, wherein
nmodul ating the anpbunt of the Rab binding protein in a

wa@edos/1izaapri ses nodul ati ng the expressi on of tPer/Rawos/000116

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

bi nding protein. V 5. The nethod of any one of clains

1 - 3, wherein nodul ating th# anount of the Rab
Bihednethodekelaim] 2, whereie the Rabrhindisg protein intgRabbingting protein the

Rab b d'#‘ggﬁgr Oto‘%l Clw‘ﬁéﬁ;rg? H‘réﬁ%fépeﬂa?f nge: Egda((:)I [ \a/lin%/y

of the Rab bi ndi ng proteln in a cell conprises formng

T Heqn@hekofwlywae pf thinKiko 18, wherfgn fHetix@ressian df the Rab binding

conmpound. 7. The method of cIa|n16 wherein the

oA EPdusedy BESP ﬁr’B‘ﬁ*eton@“b’F’Sl?ﬁ“ onsi sting of a

pepti de, a peptoid, an inorganic nolecule and a small
l%%étﬁod'@t} a5t £, ngereiqi‘ thath it moledlf®ioa n¥hRb&nP nicleic acid

cal pain protease’is to carry out the

degeadat i on of the Rab blndlng pr ot ei n. 9. The net hod

of any one of clains 1 - 8 mherein sai d runDrigenesis

e SR AR Ui W G ey P el Mol e PRAZrDNA

or prevention of a proliferative di sease or disorder.

Ihe nldiBod &t dichsAB o3118] WhérGin theRiicdéio at:ﬁl&ncﬂé@ilésf 1@ kéledted from the
di sease or disorder to be treated is cancer The
REQURRPNIStIRYT wtmercrramssepse-w molsienle 3 ﬁ%@cef-RNA molecule,

TR AR 097 RISATRPHBcHA%S pBGIA BRKINR) FERLERS Sl

ﬁﬁ&&&ﬁhgﬁﬂ%ﬂ@m]mNP@rtheﬂemniah@eﬁahmhmndingmpnmmﬁxm@ﬁ§ﬂA
t he Rab bi ndi ng protein the amount or the activity of
WHSENA Gcﬂé nodul ated. 14. The nethod of any one of
claims 1 to 13, wherein the expression of the Rab

AiHRdh &80 6 4nG oRe o clafiAd € €417 e ARABA beingth MbhbE 0 pRYEling,
mol ecul e. 15. The met hod of’ claim 14, wherein the

nnlubléme, a;msungr@r x@@@nsmgrtemanmﬂe i@ erll, wherein thezgellds comprised in
mol ecul

A é)r%aﬁlanwe ecé%dl é h%rq% %ns?%;\;%&%? %H{{%Ballgﬁs%ra%ﬂhblan, and a

waidhod of cl ai ns 15 or 16, wherein the nucleic acid
nol ecul es is selected fromthe group consi sting of an

aptaner, an anti - Iec a silencer-RNA
eapgihed ofaarlywar«'p%ﬁﬁr%fmh figch ElPA of reventing,
?}Jﬁ nENGresih SV evERIng Gith Srig é?leﬁﬁrﬁl & cdiNbateteah ﬂﬁ%eﬁl}%btalned

y nDIecuIe and a repeat associ ated snal
|fnmemﬁ erganigmRikcled deinRiE) grouy eansisting 462 m?itrenahea fighd apamphibian,
é 3W§ of clains 1 - 17, the nethod being a nethod of
ing, inhibiting, arresting or reversing
tunorigenesis in a cell, wherein the cell is conprised
IThe method of claim 19, wherein the cell is cultured.

The method of any one of claims 18 to 20, wherein the mammal is selected from the
group consisting of a rat, a mouse, a rabbit, a Guinea pig, an opossum,; a squirrel, a nine-
banded armadillo, a dog, a cat, an elephant, a chimpanzee, a rhesus monkey, a macaque,

an orang-utan, a cattle (cow), a marmoset, an American pika, a galago, and a human.

The method of any one of claims 1 - 21, comprising preventing, inhibiting, arresting or

reversing activation of extracellular signal-regulated kinase (ERK).



an organi smsel ected fromthe group consisting of a
mamal , a fish, an anphi bian, and a bird. 19. The
woredoRoeiried any one of clainms 1 - 17, the net hoRCheG98/800116
met hod of preventing, inhibiting, arresting or
reversing tunorigenesis in a®ell, wherein the cell is
23. dﬁsanﬁb@?«ﬁﬁmcm obclgims & m22cugheregniprisingtdetecting the expression
consi st.in f, a mal fi sh, an anphi bian, and a
BRiar agpio-Al e R Bl dne ritein, 19, wherein the cell is
cul tured. 21. The nethod of any one of clains 18 to
24. A%he mhikseofclaifie23TaviERdin Hete@itlgatié ethrédsivn dnldéor @emdpy comprises
consisting of a rat, a npuse, a rabbit, a Guinea pig,
apeasyingsthaexXpressen ad&or aclivigy ojsh apgEad of timai | | o, a dog,
a cat, an el ephant, a chinpanzee, a rhesus nonkey, a
-Wthan {COW), a marnoset, an
25. 22‘%?’?%2%(1 pi lg?ﬁ;%gdglzg’ggl@gﬁ%%grﬁbﬁn. 22. The net hod
ecbmpayngthe obfaimddaiesmts Wwith thdse afmnonirel mgaspreavaant i ng,
i nhibiting, arresting or reversing activation of

tracel r. signal -requl at ed ki nase RK) . 23. .The

26. T ot Sgmbad Vaierat e oL moB e bersh e e g
¢BhE b Wat e IR T PR eRP@EIon Afdl/drthé XctityloTa Radbinding
bi ndi ng protein. 24. The nethod of claim 23, wherein
@eatedt i ng t he expressi on and/or activity conprises
nmeasuri ng the expression and/or activity over a period
f. thing. . . i . r r

2. & et ot feng e FEADBR o BlBlBideh Bpbthunlo I the method
@bmprisiag detettinemshe estieat alte?sl anidunt,rantdtertdekpressiom adaltered
wherein the control measurenment c rises the use of
Ui [aSaFAPT Qb SRR RRAVY Of & %ggé’%ml%%gmﬁﬂ-and/ or
the activity of a Rab binding protein. 27. A nethod of

28. TAeRtdifod SYL1AnCE], wHarh 18 FabVifHhS PR%MiA iCNRA®! 1tBiAding protein.
tunorigenic, the nethod conprising detecting in the
cell an altered amount, an altered expression, an )

29. dhe epetpdsefisdaim 28, syherei theiRabi | bindine prated) s@rRap11FIP protein.
activity of a Rab binding protein. 28. The nethod of

, . 7 o POLA Je '

0. YL GUSTARDLL RSP, AR LS (oAl s
tahd afalikéd bétivdiyrod afRabtténding proteiRisdetdrinihqur amtlevhereifi@n increased
The net hod of any .one of ¢l ai 27..- 29, wherein. at
CXPIETSIQSF A IngEgaser Acktiuyy ok e R bipding groleif 3y ariipdigation that a

2&hbdtiveXubr #ilFBOsdAbRYE RarPA1RERioR JfntHREBIIN SfGuRnvels.
wherei n an increased expression or an increased

acitivity of the Rab binding protein is an indication
31. ﬂham@q%ﬁwé@m 30 wihgreisr thgjingredse of svrarelfular caleiyn levels is
alt.eration.of in I o I
TR ek DL ARGRE e BRUGIR BENBbSg oPdmelror e

ivithrhAs @hd 4h ahalegbfa tEnmbevef the Deviedihevabl e by the use
of a nenber of the D vitanmins, a prodrug of a menber

f the D
32. Ql"he tme%hod of claim 32, wherein the member of the D vitamins is vitamin D3.

33. A method of diagnosing the risk of developing a neoplasm in a subject, the method
comprising determining at least one of the expression level, the activity level and the

subcellular localisation of a Rab binding protein.
34. The method of claim 33, wherein the Rab binding protein is a Rab11 binding protein.

35. The method of claim 34, wherein the Rab11 binding protein is a Rab11FIP protein.



vitam ns and an anal og of a nenber of the D vitam ns.
32. The nethod of claim 32, wherein the nenber of the

wo2ostizamdNs is vitamn D3. 33. A nethod of di ap@DSGHYS/000116

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

the risk of devel oping a neo {asm in a subject, the
nmet hod conpri sing determ ni ng at | east one of the
a&hs m@qdo&p qlaiged3; wheeeiysaid eqnjasmeis a3 tURAEH t he
subcel lul ar | ocalisation of a Rab binding protein. 34.
RS pRhGIRGE BAipCAcE Wk s Blnleds BREo it emt AEh&1T g typnor, 2
cblrevtdd fymor) @ anor dfitke Walrry bladdeti and agnmbeofithe $alkpRalthbe.
| FIP protein.36. The nmethod of claim 33, wherein said
oplasmis a t r.. 3{. The.pethod of claim 36,
ARE i of it 37 Whrs bR S Fretior o | ung
tunor, a colorectal tunor, a tunor of the urinary
lihe getio Ptk Amt 330 Whefdin ddt@miiaink QPieast onkBE theXXprekkitn level, the
met hod of claim36 or 37, wherein said tunor is _ )
aetivibrlevel and thecsuheglindng lesaliggtignpf 3 Rabhieding protein is carried out in a
dgnelrerﬁ'orﬁil £ .elcteast one of the expression |evel, the
SEPVi y &vel®and the subcel lul ar |ocalisation of a
Rab binding protein is carried out in a sanple from
The nsetijdasftclaith®3, Rirtherredhpdsing: cl ai m 33, further
conpri sing: conparing the obtained results with those
SPBETRE P GblaiRe SERUR T those o BN A REVBIICEF-ai m 40,
wherein the control neasurenent conprises the use of a
SRR BhddbUMimM0t W efRIPihe 264106 RS mehh@niftisky iHeYis@bf a sample
the Rab binding protein is on a customary level. 42.
Thwhivhttheekpoéssionangdior the, activigy ef the Rab bindingproteupiscnsd @istomary
@visl , activity level or subcellular |ocalisation of a
5" bi ndi ng protein as conpared to the control
nmeasurenent indicates that the subject suffers from or
The atetiddsd€ chfimaEy etheingh slten@bédpastion 48 el, bgvitelehelbrahibeellular

any one of clainms 33 - 42, wherein at Ieast1 one of an .
lacalisabign of p Rab dinding;prateim aseannage g dhe conixpl greagprement indicates

b e b feb et frdin S81sSH Hy %ﬁd%ﬁlp\'\&e{) ?éo?;hﬁﬁx. i ncreased

expression or an i ncreased acitivit e Rab
bi nding protein is an indication that a respective _
e piettsd ofiahy ohe obeaigist 3342, whareimattleashonoet asf altered expression

intracel lul ar.cal.ciuml evels. 44, The met.ho f claim

a0 g e ae i B R AT oS o s P W04 erin Bh Moreasea
eRt@éson 6 anGhireasal héitiRity bhhe ReB bin tei®fs dni@di@ation that a
vitamns, a prodrug of a nenber of the D vitamns and
sasPegiye goRIpsT Wik he sensiifverto an pterptiemefrintracefularpaicium levels.
net hod of claim44, wherein the nmenber of the D

$e R dr%ygb' A Reichh 49 inclie FFInaCe Rler S AR fevels i
Reitvabld BY the ateca membeeef the DX viamihd) @ pgodrup of @ neindter nfjthe D

of Rabl | FIPI, Rapl 1F| P2, tﬁaﬁl AFI.P3 (eferin), Rabl

YRApips apd gp analegoat 3 mempben §f the DVIfATERYr ns t her eof . 47.

An in-vitro method of identifying a conpound capable
The bREHHINT i UIPWREreM thB nfent®RP of the D vitamins is vitamin D3

The method of any one of claims 1 - 45, wherein the Rab binding protein is a Rab11FIP

| protein selected from the group consisting of Rab11FIP1, Rab11FIP2, Rab11FIP3

(eferin), Rab11FIP4, Rab11FIPS5 (Rip11), and isoforms thereof.



bi ndi ng protein, the nmethod conprising contacting the
conponents that formsaid conplex with each other. 48.

wab@smetbod of claim47, wherein the Rab bi ndi PgI/SG2008/000116

47.

48.
49.

50.

51.

52.

53.

54.
55.

56.

57.

protein is a Rabl 1 binding g%otel n. 49. The nethod of
cl ai m 48, wherein the Rabllbrndi ng roteln IS a

Feab:m\mwrmtlaﬁde@mdermfylngﬁ@ompw @ fmEng e cemplefavith aRab
4
‘é?%@% rofe%r%&ﬁ% 8{1@}1 %98%1 étﬂ% tgg g%rgrg\gh ﬁbﬂgﬁn said

tcembldxubiehea&pﬁhﬁred to be capabl e of forming a conpl ex
with the Rab binding protein, and (c) detecting the

said co for tion. net hod of i m .50, .
e R bt Ko L SR b L Rl ng rotcin.
spectroscopi ¢, photochenical, photonetric,

Find AR &1 Gaind 461 vHeRGh BRIRabE N BRI frof¥in ishﬂ{zimd FIRprotein.
met hod, or is based on cellular effects. 52. The

nmet hod of any one of clainms 49 - 51, wherein said
e meathedsofanyemie of clofms Hent9.fcpmpgsiagconpound capabl e

of prevent tbitin arresting or reversin
K@rﬁSﬁY‘fiﬁ’éntE%%bh lng@rﬂ@&d&f t‘F%?“ eelgnt ifying a °
gwr%aﬂyapr s SARERING 19 TheRY Wik ishéifbclel %o BE Eéﬁébt&oﬂﬂnﬁn@%b:omplex

nin vivo conprising: (a) providing a
m cwiib tfigeRatsbindingmpestsinnand he Rab bi nd| ng protein or a

functional fragment thereof, (b) adding a conpound to
§@|®“’rﬁlegé‘%ﬁ§j§ﬁm e IMARYL. npni t ori ng a change in
cell phenotype or-activity of a Rab binding protein.

The nidifod B At 55 viHeRdie AetctieH ﬁ'ﬂ%rﬁ)ﬂﬁe&ﬁa I§i11ﬂi.ﬂi>|leﬁﬂ)ectroscoplc
protein is a Rabl' 1binding protein. 55. The nethod

@haﬂonheimcalvmmtemntrtch Buatyetrichradifilegjcdy @tzernntlp or ﬁlenamlynamw
| FI quzjrot I P Hethod of any one of clains 53 -

PR S%%?ﬂ)ﬁlé’ R§ % nparing the obtained results
vvlth t hose of a control measurenent. 57. The net hod of
aihe infethdd oi§ToRke Df thinc4n! § Qlwheeds said mesthodcie apmétBe@dbof identifying
the use of a_ conpound  that does not nodul ate the
@mm@w%?ap&hkf/qf PTRVSBLIRG iRNJDINDE, SHTepting QEiRY erpip g pumourigenesis.

protein.58. A nethod for identifying a conmpound
CeRRloa 6f id ftd hgodfd @&ﬂ%ﬁ%%‘—f‘n%ﬂu%ftu@ tRe et FrARab

protein in vivo conprising: (a) providing a
rhimiimg)prgtmlilz}miezxmmmm& the Rabl I FIP protein or a

oSS ioh P 605 R ReB i et RB Bl
of ﬁ!{@ngﬁk@hé}égﬂjl ng protein.

(b) adding a compound to said microorganism; and

(c) monitoring a change in cell phenotype or activity of a Rab binding protein.
The method of claim 53, wherein the Rab binding protein is a Rab11 binding protein.
The method of claim 54, wherein the Rab11 binding protein is a Rab11FIP protein.

The method of any one of claims 53 - 55, further comprising:

comparing the obtained results with those of a control measurement.

The method of claim 56, wherein the control measurement comprises the use of a
compound that does not modulate the expression and/or the activity of the Rab11FIP

protein.



59. The nethod of claimb58, wherein the Rab binding
protein is a Rabl 1 binding protein. 60. The nethod of

wW@L@sime8Y wherein the Rabl 1 binding protein PGI/aGRa®hO0116

58.

59.

60.

61.

62.

63.

64.

65.

66.

| FIP protein. 61. The nethod ?f any one of clains 58 -
in

60, further conprising: conpa g.the obtajined results
b E1FhOdOE SR TR £ 8eAbls RHROUUBtnE e cHuesR affa Rab

; 1H%gﬂﬂ?nwpﬁﬁ?bﬂng L&0Ntrol neasurement conprises

e u of a conpou that does not nodul ate the
gxPprosidingn micrédigarReah ekpresiingtheRabel FIP podteinldiea fiméthwrdl fragment
of any qne of clains 53 - 62, wherein the
m thSEﬁoéani smis a cancer cell. 64. The nethod of

%ﬁﬁﬂ LL.hs one of a breast

ggﬁ%ﬁ% &f , éﬁpg%ghggﬁgg?ﬁ%gﬁﬁla%&colorectal cancer
qe) inonitorogrtheexpredsionaff thdRatubindmgyprétemdder and a
cancer cell of the fallopian tube. 65. The nethod of

R g0 o i G e ik S Foatclip S E RSB RaRE protein

ti ssue, colorectal tissue, urinary bladder tissue and

tihesH@h& oft didnd 59, Mdiekain tHellob 1 1 Bfhdiddroteat RAR 41 15 TRpidein.

63, wherein the Cell is of a cell Iine selected from
the grou conS|st|ng of _a HVMEC cell line, 3D, ABC-I
Aeanetipdof gy ongpficlaims & 6 futher spmprigmazam, cal u- 6,

et ety oo o Fohepl A ERurliigR,

HTB- 56R, HUT29, | MEC-2, JI M-I KoTCC |, KU— TI LG
I."[(BeZﬂélth@d’oﬂﬁ), 61, @htﬂﬁﬁ)theki@ﬁ&d], mta@utehmqt cdxﬁlliit;isels_ G@K;se ofa

LK-2, L LS1034, Lul 35, 1,
EAPSNT! ROSR B rhTRS AhR BEPTPSIOT BT g8 proten.
VDA- MB- 361, MDA- MB- 361DYT2, NDA- MB-435, MDA- MB- 435HM

NIBAMER DS anlyBAS bf clifend 53 MY, wiNedin IeSnicbédrganBsin is a cancer cell.
NCl H209, NCI - H446, NCI - H1395, NCI -H1437, NCl -H1770,

NCI - H2009, NGl - 2087, NCI - H2122, NCI - H2126, NCI - H2171,
Kb methes ofiglaimgss Whepsin themsencer pelf is qae@f preast ganger cell, a lung

ﬁ% E%E%%(’%Qéd@al F%%(é §%§3%RF3§E%EEQ Fg%ﬁléﬂﬁl%lzé%eé I%I-]d a cancer cell

SPGxeAhllofBagbtub&8UML49, SUML59, SUM 315, SUM 52PE,
SW80, T24, T-47D, UM UC- 2, WDr YTLMC- 90, ZR—75

- 75- d ZR- 75-30. od of ¢
s oo G e 570 7 6 Vet DR lostho 52 g gerived
BonPY¥es SHUERS His6, l@nﬁ\’ﬁ%u@' é’!fl’(br@&a]ﬂiééﬁ@ finaf§bladieetissue and tissue
met hod of cla|n163 wherein the cell is over expr essi ng

RAdEifEllgpian @be. The nethod of any one of claims 55 -
64 wherein the m croor ganl smis a reconbi nant cell or

n?tﬁﬁ&f&? C?%mcég:ﬁpqglz o alb Bept {Oof sze'ﬁqgﬁl%gltegfed frolr1n the group
ammjsttng@f aHME@ctll lin¢ )3D;fABC 1, A549, Bcap-37, BIU 87, BT-20, BT-474,
BT474M1, Calu-6, EBC-1, Colo-320, EJ, FT-MZ-1, H322, H446, H460, HCC2279,
HCT116, HEPFT, Hs578T, Hs578Bst, HT-29, HTB-56R, HUT29, IMEC-2, JIMT-1,
KoTCC-1, KU-T1, L0, L0-200, L0-500, L0-1000, L9981, LC-1/sq, LCD, LCOK, LK-2,
LoVo, LS1034, LST-R1, Lul35, MBT-2, MCF-7, M231, MDA-231, MDA-MB-134,
MDA-MB-175, MDA-MB-231, MDA-MB-361, MDA-MB-361DYT2, MDA-MB-435,
MDA-MB-435HM, MDA-MB-468, MB23 1, MS-1, MW1, NCI-H69, NCI-H82, NCI-
H209, NCI-H446, NCI-H1395, NCI-H1437, NCI-H1770, NCI-H2009, NCI-H2087,
NCI-H2122, NCI-H2126, NCI-H2171, NCI-N226, NCI-N231, PC1, PC3, PC7, PC9,




a Rab binding protein, the nethod conprising: (a)
provi di ng a host organism wherein the host organi sm

wo soosapdald e of accomodati ng and growi ng a canPer/SGBI§/000116

67.

68.

69.

70.

71.

72.

73.

74.

75.

(b) introducing a cancer ceI |nto t he host organi sm

A L TR TR Whtuscu

,
TRRopLD, HCHQUEER, Sk okl gk AgrtlR) Sauigingfan sunas,
BUMWSIES, SUM {528 ERAW 48D /1124) § -4 tlEMAUC2, aViRebY TLMC-90, ZR-75,
bi ndi ng e 72. The nethod of claim 71, wherein
%7%b1m‘{l2]g ’r?d%%g protein is a Rabl IFIP protein. 73.

The nethod of any one of clainms 70 - 72, further

IR RAdtROSE c1HBTR WHREEIA IR el iPbBiSied a5 4 ﬁoﬂ%a{nlﬂelbhﬁ’ 5@1 by
of a control measurenent. 74. The method of claim7

wivenexpressinga Reh binglingmratetr- ement conpri ses the use of a
conpound that does not m)dul ate t he expressi on and/ or

f.ih od of
RS RO bl o Ml e et R AP ain R A AR
anmount or the activity-of a Rab bi nding proteln t he
M hedh@bofunyine of claiis £ 064, ditregein tieanicraurganism i§ a recombinant
wherein the host organismis capable of accommodati ng
ﬁlaogiigmggm&%m%&anagn (b) introducing a cancer
cell into the host organism wherein said cancer cell

C)’PHS@fHoﬁ%? i®nfiBIRE Y BsmpstHaREh Sfle bPmbBBulaARS N %nﬁ)funt or the activity of
modul ating the anmount or the activity of a Rab binding

prRzbdiinding pyoteronthe oretheg camprisingr owt h of turmrs in the

@st ar, anlsm 76.. The hrret tgdhOf cl ai vgg F d
tPrBY‘H 95+ orsapiym; whereis (e QS‘BFW%ISp‘i“B‘E f A a°?‘?“““° ating

Them{@érg%gojcaqlbéy&nm, wherein the Rabll binding

protein is a Rab 11FI P protein. 78. The method of any

Gheintbduding arsantbr celliito thehoshergansnpri si ng: conpari ng

the ohtained results. with those of

tral . .
(DRdTNASHNE = Fompol SHspereRd 1Ge cpaly Fmodtlaiing the erpression

CONddAr M@Qauﬁ@r&atlza%mxhgss@tane use of a conpound
t hat does not frodul ate the expression and/or the

dotrhenitoyingfth¢ pewiabf tuhferPingheohest orga®@®m. The net hod of
any one of clains 70 - 79, wherein the host or gani sm

Ao Fpiants: “er BB bR i FREBH R aa g provin

a squirrel, a nlne banded arnadlllo a dog, a cat, an

Aie i etiastl difl didm A, §eRiOtheRabi biizesroten fshackdbd 1FIP protein.
nonkey, a macaque, an orang-utan, a cattle (cow) and a

mar noset . . . .
The method of any one of claims 70 - 72, further comprising:

comparing the obtained results with those of a control measurement.

The method of claim 73, wherein the control measurement comprises the use of a
compound that does not modulate the expression and/or the activity of the Rab11FIP

protein.

A method of identifying a compound capable of modulating the amount or the activity of
a Rab binding protein, the method comprising:
(a) providing a host organism, wherein the host organism is capable of accommodating

and growing a cancer cell,



81. A nethod of determ ning whether a neoplasmis
sensitive to an alteration of intracellular cal cium

wo enel1s719¢ he et hod conpri sing determ ni ng at PEESG2008/800116

76.

717.

78.

79.

80.

81.

82.

83.

84.

85.

86.

~of the expression and the acé§V|ty of a Rab binding
protein, wherein an altered pressi on Qr altereﬂ
Ab} infrrdycing a cancereall 1810 18e AGSt PFEANETH Wherely, S@lﬁ GRREST FJhcomprises a

that, I h&nA%a B 6ﬁe§ ﬁietdf‘ﬁ’?o%f’auﬂg e Jrﬁ@gbppx oa[cuw ty of a Rab

intrac ul a |un1 evel s e net
81, bmbmgqnmenme neoplasn1|s conprlsed in a manmal . 83.
The nmet hod of claim81 or wherei n.the neoplasmis

A xmewtoringA the growth of BEancss “Hhﬁlhﬁﬁtﬁga%r ein said
tunmor is one of a breast tunor, a lung tunor, a

qq{e%&ﬁ&ﬂ)f Jléiﬂpf 5, viheldi#tTRie b ﬂlﬁkﬁng'_gfdﬂéiﬁ ¥s Pkﬁ@ﬂeﬁm&ﬂg pfotein.

tunor of the fallopian tube. e nethod of clains
8 1 or 82, wherein said tunor is cancer. 86. The

rithie moethad ofaahzgirm?ﬁe wdiereth thierabd 1 bgwlingwretedi 13 atRab11FIP protein.
alteration of intracellular calciumlevels is an

%Eﬁegﬁqﬁ g fy\r,(ﬁlgr Ifnltalrrﬁi% l J7”7 Hirtfid &@%ﬂhﬁé The net hod

ern € 1 hCrease

icBinpas el ihieloBtairfedl redulieith 68 d\eahgobyiedsiemene of one
of a nmenber of the vitamin D famly, a prodrug of a

nber  of the D vitam.ns and an anal og of a ne

tTrhé mpethad ofislajm 78, yeheygip hsi cantpl m??ép@%eaccg&msgggredﬁe gfa
anm?ﬁ%fﬁﬂ%e@? { n¥idite e é){})‘?esg%g agmgﬂf%%cm@} @f fRe RSb11FIP

I cation at the neopllasmis sensitive
tpreeihnent with a nenber of the D vitamns, a prodrug
or an anal og thereof 88. The nethod of claim 87,

Vi‘il‘l% rn?étl[;o& or}e any one 0% c1a1m J}Be % \Qﬁe?eq}l e ﬂo%t c\)/rggr%sm is sD§ected from the
group consisting of a mouse, a rat, an elephant, a rabbit, a Guinea pig, an opossum, a
squirrel, a nine-banded armadillo, a dog, a cat, an American pika, a galago, a

chimpanzee, a rhesus monkey, a macaque, an orang-utan, a cattle (cow) and a marmoset.

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 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.
The method of claim 81, wherein the neoplasm is comprised in a mammal.
The method of claim 81 or 82, wherein the neoplasm is a tumor.

The method of claim 83, 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.
The method of claims 81 or 82, wherein said tumor is cancer.

The method of any one of claims 81-85, wherein the alteration of intracellular calcium

levels is an increase of free intracellular calcium.
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87.

88.

56
The method of claim 86, wherein the increase of free intracellular calcium is achievable

by the use of one of a member of the vitamin D family, a prodrug of a member of the D
vitamins and an analog of a member of the D vitamins, and wherein an increased
expression or an increased acitivity of the Rab binding proteih is an indication that the
neoplasm is sensitive to treatment with a member of the D vitamins, a prodrug or an

analog thereof.

The method of claim 87, wherein the member of the D vitamins is vitamin D3.



