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abnormal growth or mass; tumors can be cancerous or noncancerous. Cancerous cells from
the primary (initial) site can spread (metastasize) throughout the body. Cancer is a major
cause of death worldwide, being the second-leading cause of death in developed countries and
even the number one cause of death in e.g. Australia, Japan, Korea, Singapore and the male
population of the UK and Spain. The number of people who develop cancer each year is

continuously increasing.

[0004] Presently available drugs used for treating cancer aim at causing the
specific death of those cells forming the tumor. According to the present tenet of oncology

tumor (malignant) cells treated with anticancer drugs in chemotherapy die from apoptosis.
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[0008] In one aspect modulating the activity of the nucleic acid which encodes

the RPS27L protein comprises administering to a subject a compound such as a nucleic acid
molecule. Examples of suitable nucleic acid molecules that are able to modulate the activity
of a nucleic acid molecule comprise an oligonucleotide such as a RNAi agent or an antisense

nucleotide molecule.
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binding to the first intron of the RPS27L gene in HCT116 cells treated with 5-FU. The
overlapped region contains a consensus p53 binding motif. These results demonstrate that
" RPS27L expression appears to be up-regulated by p53 through direct DNA binding. Fig. 1D

shows that p53 activates the RPS27L gene promoter containing the p53 binding site. Upper
panel, schematic structure of the RPS27L gene promoter. Two luciferase reporter constructs
containing the putative p53 binding sites within the 1.1 kb RPS27L promoter region
(fragment A) and the region containing the ChIP-validated p53 binding site (fragment B) were
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RPS27L shRNA or a control shRNA, with ADR (I mM) for
48 hours. Cell death (apoptosis) was neasured by cells
waei2od7/19ed05s @ DNA content. The bar graph shows PO®/SG2007/000058
averaged results of three i mdependent experinents wth
standard deviation (s.d). indicated. In p53 wld-type
HCTl 16 cells expressing the control shRNA, ADR
follovkedetsst atbpdssuﬂe)pho@ﬁhdte (vB U6t)ed 0 pNyrar ADR {In uM)gr&ammt for 24 hours.

arrest res R pl et ed_c
Cell R HEHIA AL M e K GV Gpictle B O Gt the meen &
s.d. of MAYS ihdiPedRRat bpePimdntR e, 31 isRHwS thatilehbelidowaedt RPSMID through
RPS27L si RNA, fol'l owed by et oposi de phosphat(i (VP16(r)
transigntosiRMA @rrans&moe @lsmdm%@t merkedfiapresse Woffl ¢ e@bwpon ADR or
etopo%ﬁ@hﬂ%sgﬁ %aﬁ%ﬁﬁ% h@'["l"l%'& dﬁé‘@*tgot Qgﬁﬂﬁﬂ‘ltc%ﬂhterparts Fig.

res nt S the nean
3E shomdegetn dr&nd:h bawd:elermrdatcd & the c@]ﬂB dépooted tnh Etg Idlﬁbcfbﬂwmd by JC-1

. .of RPS27L throygh transi t.ran ect
sainif, JA8 HOE HAPREY FRUY SR Bl BREe JRRRe o WR B g ented as the
perceﬁb?@@ﬁcteﬁjl@ vﬁﬂﬂﬁﬁ'@ﬂh@m@i&ﬁk%te‘rﬁlﬂ (fAﬁ&h]THihb baﬂ gﬂalﬁﬂ' lshdxﬁs the results of
s but not, in p53 null_counterpart

three e@epgncm @W%‘é‘%ﬁé‘t% &on B éléleSérateasth@théDBetrPaéma@pr% B@éZV% ShRNA
cells Fe's@]]te r %Hé‘ﬁ %é FA‘I’??J &Jn?}%a?&i M thel doAWoE YEIRTBISTY % versus

Sl S I nmpair nt was represented as
13. 5%)hmd|mtmgam apwtaic alldesthvinydlvingweitodxerdsiad dpsipoctiont i al
(DYm . The bar graph shows the results of three
i ndeprident Figyrer4 demogstrateyythag BHSIZVIJSlS raan@@earhmptmrdlat forms

DNA élg)raatgg <t:1 %Oﬁsriﬁég‘f&r%ﬁa%] %%?19 %H]h%r rdgtsé Ekgrpgl ?@3@5 O%A shows

HCTM@R&H§ tragsfated with dIMyct talggechRPSD’HpEx;iressmmedek:todéﬁidiransfected cells

were R ed PR A SLL S S A5 PR SRASs Eh Y 1 arcn,
follow&dl B c@hk%,cdlamsscfogﬁ I exuﬁmht@mmma@@ré fsfaﬁne‘duwﬁthemRAQs (blue).

detalls see Exanple 4). Fig. 4A shows HCTlI 16 ?
RodamingZadleiadin Was msed fgg,@omg@rgggnmgjﬂge astpr @3§g$1g9}pton red). Fig. 4B

shows/ ﬁ@IquG cOhE ltdhﬁqﬁf%@ge@e g8Ld Sellat&itdd wd vad (36 aMeRr 16 hours.

nt|- c anti nd FI TC-conj ugat ed anti - nouse
Co- lobg}lz@goleeﬁ)RPSfZaLImﬂem-HcBﬁmeMPlnw@q eded by 1mmunoﬂuorescence

exasi.na Bc -
s B0 Pt oIS ) ypo e
stainedhvy PRAQS (bluepskel eton (red). Fig. 4B shows HCTI 16

control and RPS27L-depleted cells treated with VP16
(2q06y] f or FigureduslmwsGhat BE&271z defidencyfreRMSA Idefictihe cell cycle

oo iy N SRR 55 ! TAPHHBLBB Ry o e

detail@Eléé EXanapRl 52( Fay F)SA gmﬁiéseHrc]mne c‘ﬁhmlgfgzlsfsglf@pleted cells treated
i ue i gure sho t hat eficien
with ABR(} EM)rfotiat ety EHe Mere JoFisd HEL RS fer S bRAS Hsined with

FITC! rc%ﬁf:tg fll i IIdeS §.?<Pf7 ‘ER%? ndo Iﬁiﬁﬂ%dnoofv‘ @'r@lm)@oﬁ%;s) and total DNA

for urther detali see Exanpl é 5).” Fig.
conteﬁm(xgtmwwxhalmddmﬂm |cy@mhRP§2¢Lepwmteuth@@gr®1 indicates the

percepaf 85 it o & HussporBaepar b, "% e g8 OF o independent

experﬁhafﬁ;s CBiY. UsB\t shdwaNHCTB14 Lbcmtltrbl TanAARPS2TIndeplpted atellsntredted with

etopos1dg phosphgi?éI (§)P16 d(2t0 ul\% f%ours Thereafter, etoposide phosphate (VP16%)

was removed by replacmg with fresh medium and cells were harvested at 0, 3, 6 and 16 hours

for anti-yH2AX staining. Stained cells were examined by confocal microscopy. Nuclei were
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distribution, measured as tail moment (product of tail length and fraction of DNA), differed
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Fig. 6lApd?1gDm shamsgRT(HGR analysis of Itlb&?em andsp2l EXRNA! levely in HCT116

contrqll: gﬂ% PQS’%&? E%g%leﬁ dce?lts l%re? aergzy g e J esg 11%%?%@0 mig SdIP Qlﬂmresults of

proteih RAnkiEHik ofG-I@*DDIG odllsarahsfeRsa Atitid @21 ehé dnaredsisg amemtte df RPS27L.

for 24 and 48 ho .. Tuhul i n. was ,used
021 argRESF Baeroie EbERIE Ve G IR S ST BB Qg as used o
10adm%%h§01transf ected with RPS27L si RNA or the control
RNA. The transfected cells were treated with ADR (|

mvblodw] 24 W7 ddiGorRiites Bisdt @01 IdepRtion & s@ﬁaeﬁtrtd ihilsce a cell
target rlgenes are shown _as in Fi.g. 6A Fig

. hows
cycle gire gfaps 20 GRCTRSH ADOBIREIS B ToPARRE [ORRYA qapagefor further
detailsl§e gt irﬁc;g ZnﬁER'?ﬁ%ﬁlewg Wéﬁ&ﬁ%l@?h&é}yﬁi LRUEOT G borf¥oRand p21-

hows results protein

depletaeq aqeus itecatefl WTIA@B foe124sh tand kot @@Helorsaﬁ:& hrepared ofigg Western blot
f P
analys(;){]gti BJa '}959 Rl BURL Spi 71551@)%3#@%3?‘2 ?‘% @%&ﬂrcﬁ{ Ad é#&/ QIE@&%H Bells treated

on was exantned
with APIORI for dhh and sthired|widdBrd}) awh?120A-D fdd@NOA sﬁn@asieaﬂd DNA content,

T T TN TR AT TG R T ——

cells iBRPPhARAS lafid icBll b@ﬁtﬂ@tﬁlﬁﬁwﬁﬁ’ DDA ceaBge4X | Dhie bairdriydis show the results
detail s see Exanple Fig. 7A_shows Western Bl ot

of thrmﬂ%qnéemcﬂxpmmpnt& eFlgem‘ ﬁléﬂwsa?f’élsﬁlﬂted@é prectelly dgricted in Fig. 7A
and cdlf &cgattl? Eslgss%e s ol ﬁfhé Qu@@ﬂ dofent ql‘lé ‘hy %H(S\ﬁs%a mog.el of RPS27L

pr epar ed stern t anal ysis 8
functlﬁanmn DRiAg damBges nespenseCThdutgor gt RB$27eIn y|ol;251’L némCé& @gainst DNA

sl B A L,

respectively. Stained cells were analyzed by FACS.
H st ograns indicate the percentages of

DEFINITIONS

[0020] Certain terms used in the present specification, examples, and appended
claims are explained in more detail in the following. Unless defined otherwise, all technical
and scientific terms used herein have the same meaning as is commonly understood by one of

ordinary skill in the art to which this invention belongs. Likewise, the terminology used



cells in S-phase and cell popul ation with DNA content
>4N. The bar graphs show the results of three
wondgpemdent experinents. Fig. 7C shows cel | s PCceaGea7/000058
as the cells depicted in Fig. 7A and cell death was
assessed as cells with sub-d content. Fig. 7D shows a
nodel of RPS27L function in DNA damage response.
hereinl dehetibésopartiéul@PsaFadimgnts 3@y ramdds mot agended tto bivat deamsappe of the

. .hro p21 - epndent . 14N en . [ .
imvenfigh R oBieder 6 SBA 881 bl TAE HRTRiF FERE 5 BRted herein by
referefpg€ci fi cati on, exanples, and appended clainms are

expl ained in nore detail in the follow ng. Unless
def[0ozy] ot h@&yw epridldg" tiedd mieand ireivdirsgs; ibabiof ilinitedr o whatever

Tollow{ e RerACHOB TG - Ry B 4 [CopPpHifie dpaiciigs tha the lised

elemeth¥ £8 rddbid oP¥RAEAEFR, B8l MBOSthel 41K08hS Are dptNal and may or may not
term nol ogy usedheréin describes particular

be presefodi nents only, and is not intended to linmt the
scope of the invention. Al docunents which are cited
wi t[8022]t he &pyplcpewstingrofAisempsnt dngheding <ad diapitadfopyhatever follows

the pﬂrgg e'rcgﬁ%gt’ing{)%?.z'%%%s?ﬁe:ﬁ}?é%r'icglilﬂ%lgi e iir?di%g%rmat the ligted elements

I'nclu ever lows th

are resifed] oranaiatosy, ragd that ho ethen skenehtstrthay bepneseht.onpri si ng”
indicates that the listed el enents are required or
mar{dé23jry, Hbt tednst "totadeministee nemnaindnistratpn’ oater tame delivery of

na r .may not. b resent. [0022 "cansi sting of.i .
comp o R s od a0, EETRRIaE Gvencth SUST 2 ot (theSytivaly active
nucleiRhélasRucleofidds Séri Eipndtherdpeusic dgeftspPbf ase pEafdicsiticay composition

indicates that the listed el enents .are required or
contaymtfhe srajeculgideiersd tnig the Hessers LRYABHPR thany o1ganizmdekthe purpose of

preveﬁt@%gg‘ll Hg—a{ﬁﬁﬁ%ﬂ@ngér%r%ﬁ@rrﬁiﬁrQérg wWhictPEHH BY fifuhded by modulating

refer to the delivery of conpounds/ nol ecul es referred

the expeespion o BPPRdsent i nvention, such as a therapeutically
active nucleic oligonucleotides or chenotherapeutic = |
agdf®24] or dhe derphdrargtastion’c meansotitg dareduston egaamﬁlerpgacld, e.g.

an exbidGsi TPy &t % 5&[@2&3 dofy By gﬁggﬁ%cﬁﬁéﬁ%digeﬂ@&aﬁs@& to

n or gani smfor ur po prevention-or treatnment

of er ormat ' d ILC pe, & nf d
oy OB, £, o heSidathatilcl e igpatscpulc o
transpogting 4rotkeen sheleici agitt' tormdkinls ittHae been lined cOhe typsfofyector is a genomic
. nugl ei ¢ _aci, e. d. N X[k 8ssi t.or. _int.
integrplet V5blom 1 B EFp yEP0E ALK bl afealid rlipe clgromosomal
DNA [of @23 osTted]. Aabthet e o kectoeik enepisomal vaetdrei. €, amiadeic acid capable
nol ecul e ca\pa | e .of . transporting another nucleic ac
fifs fo

of ex R GRIMEROTA THRLCHRR I 1 ARG, oy . PR Gy ST g kptyotic hos

cell. BEARE capdbld SR8l e Gk Bressibii of bées & WhRH tNSE4reoperatively linked
whi ch can becone integrated into the chronbosomal DNA

are referrechio Bersin el ¢xprowionheciary’p dn dhe \psesestr spesifiggtion, "plasmid” and

rvect§iP RATRY itEchReeatly GntesPotBBGhiE! Qeft%dh BRRAM K.

[0026] The term ™nucleic acid", "nucleotide", "nucleotide molecule" or
"oligonucleotide" refers to polynucleotides such as deoxyribonucleic acid (DNA), and
ribonucleic acid (RNA). The term should also be understood to include, as applicable to the
embodiment being described, single-stranded (such as sense or antisense) and double-stranded
polynucleotides. Besides ribose or deoxyribose the sugar groups of the nucleotide subunits
may be also modified derivatives thereof such as 2'-O-methyl ribose. The nucleotide subunits
of an oligonucleotide may be joined by phosphodiester linkages, phosphorothioate linkages,

methyl phosphonate linkages or by other rare or non-naturally-occurring linkages that do not



of extra-chronosomal replication in an appropriate
host, e.g., a eukaryotic or prokaryotic host cell.
woeat7anwesosapabl e of directing the expressi on oPCGSGe®7/000058

to which they are operativel% linked are referred to

herein as "expression vectors". In the present
specification, "plasm d" and "vector" are used

prevehhhgbidizatgpmabf yhe nlligesuddedtide wFagharineze, 4 obigomeleotide may have

cont ext.. e ter | ei c acid", "nucleotide"

026] Th "n
uncomhqp PEEIEPHAES Of %%ﬂ?@ﬁmﬁfnngglﬁbnucleotide" refers to

pol | eoti uch as,deoxyri.hgnucl.ei ¢ aci d
ancﬁs{wﬁonucl ﬁ thep af‘?%l\mic?e“vl'ﬁ%l%ﬂyw%ﬁ%dgzﬁg% dlsaﬁng‘%)l%e process by
which! Ble iclead adi@ stadsl %ﬁringscoﬁﬁﬂétélgadﬁi partially enplenaditarg ntucleotide
sequeaeRs et - A BT G T SGASPyFO(GB6 Tadaim 3 stable, double-
S{ M d | . hejtBds0 10 h
o 2851055 1SR S CRRUYBLD 08l BB OO By b
deoxyrivenedéic scidHDASAR 'a-ribompcleicl acid (Fd$A), oThe analog edphelef these nucleic

.. subunit s..of. an_ol.i gonugleatide J 04 . .
acicsp g8 R tioR Rl i e N RSB B LN s or RivADNA
hybri@i@t hyl phosphonate |inkages or by other rare or

non-natural |l y-occurring |inkages that do notprevent
hyqooz8]zat i By Qonipléemeltingt iumlkeantthatahe huclebdengeyaencasof similar

. oligonucl eqtide y have uncommon nucl eoti des o .
regionfoit fiie | WARIS-HEATHGH RIS 69829, N IFTERGIGgitase) the same single-

strandeQURICRIE 8101 hvBYP hbbled@dd Bite dofnpdBitich thhCallwP GBS SinBM strands to
which two nucleic acid strands having conpletely or _
hybrigize togethey iz ermablerdaetie-piranded dodragendegdecheagion: difpen a contiguous
; rJa t] i 1i " : ]t
sanch 081 ASIcAfHEbr BLEASUREAAE FBREL P TE e O "cannic
hydroggatbongded tzsegsirs Eithher amalogoss ceqende of nacldotndey dfdheother single-

oxv.ri bonuc] ei ¢ .aci d \ afib clei.c .aci.d INA .
strandsl o e S R 5P PHERE Rk BT & Borared P, gh B hucteordes
sequeydararéligenfec Oy’ @miplemuahive RNA: RNA hybrids, DNA: DNA

hybri ds, or RNA:DNA hybrids. [0028] By "conpl enentary"
I s [oe20]t t hay "proecimgodiagseqlenss quenmasemie thatniehesdes” a particular
regjons of two single-stranded_nucleic acid or to
PolyPEPY e IPIISk & BRLCIEHe seRkseusnse Lo i EAspdl i pes of DNA) and
is trafFdtel 1AV 8asB l&lnﬂozNiAg entBASFOLEFIFRAS it 1 drhiatviv) Whw plaed under
single strands to hybridi ze together in a stable,
the cmmag |oéanpnoaﬂ@tédeﬁ§le%@g sonusBeraeline bepnsariepbhecoding sequence are
i It i 1 1 1
etr S 5104 SRPOERSF (SRS 84 st o codo t e 3
(carb8xyanteriinas." Ahyattiog exeqixned exnbinskdpabuts isyinph liwited to cDNA from

anal o sequen of nucl eaqtide f & t :
eukar 3Pk AR, SRR DRI rodbiiek HobfieaPogledINAL B eyep syptpetic DNA
sequehc@NA\ Gahscriptivh eritinbiiorGseduegcaudll agtisltie be decateh Seso the coding

are "perfectly" conplenmentary. [0029] A "protein
SequUEBEdi ng sequence” or a sequence that "encodes" a

articul ar | ypepti de or tide, is g .nucleic [ . .
et "t nagetE®Br sheurrebsh s frinaed Bt Bngpphh harein. 1t i
understoll tRASheH 8Ymb irBret REt 68590 e FHRNMIar fHbfech cBP biPRMhLE fogeny or

In vitro or in vivo when placed under
potential progeny of such a cell.

[0031] The term "sensitizing" as used in the specification and the claims of the
present invention describes that a cell subjected to the method of the present invention is more
susceptible to a certain treatment than before. For example, a therapeutic method for the
treatment ‘of cancer using chemotherapeutic agents described herein, wherein the

chemotherapeutic agent had no effect or only at higher dosages, could be used or used at



the control of appropriate regulatory sequences. The
boundari es of the codi ng sequence are determ ned by a
werertioesdon at the 5 (am nQ) term nus and a PCT/SG2007/000058
transl ation stop codon at tRe 3" (carboxy) termnus. A
codi ng sequence can include, but is not limted to
cDNA from eukaryotic nRNA, genom ¢ DNA sequences from
lower dokarafiet 'sendizingatie cell esing yirt hethod oDiia psesquidneesionA
transcription term nati on sequence wl | usually be
| o634 3 thh Hesoddiing) theeaptivity of 4 003 acidd|ib gheapt altering or
! cel t er ns ed i.nt cha I
modula8, 58 sp il It BE Rl ZhE PARRRRELY L Spfpr Wanstation
(expré@sibh) Rutlest Seudigcieqoalice, &gl gbﬁbrhice)NAQgﬂN/A @ic., into a polypeptide,
pot enti al progeny of such a cell. [0031] The term
for exa%lé]r?sﬂrt)‘ieﬂvﬁﬂ’ Ugls” used in the specification and the
claims of the present invention describes that a cell
subjected to the nethod of the present invention is

Far  exanp 6, %fmﬁﬁﬁéé&%%ﬁ%ﬁ%@?ﬁmt of

cancer._usi ng chenot hera tic ents des rlbe her
whdP®&i3H t he héfﬁe?lwsr&bﬁﬁﬁ#\c BE: MR g‘é% %ﬁ attivate a

protecBiBh by &Emth Higble d4RHIROrd& a8 Bnktud 6 Gﬁoﬁflalllﬁé dydle! &V@Ey may, as
doses after "sensitizin the cell using the et hod o

previquisly gready mentianesh aribyate ptofictrnachinsay it therfgee peexcessive and
I : .
1rrepa9a%gé ?’dx%&’gr?gkh@% 'ﬁ'g X%idclf,l?e‘ff&g CSrlg.Z(%p‘ﬁtgn @ :ljnl\gxrx Iélg%.a%é rets%%nse. putting

checkpoiatss ar ppltspmme'é\I\éitwan diobr 40§, qn%iﬁtiw)n ’I(hexmmswppjessor p53 is

believlgg \ég ! plﬁ%a f'rgp agllb E&lﬁs G q c}ag?agg )ggﬂgP %%P l:%ilr\afl'%scrlp‘aon factor with
DNA-I%EIQE’I&@ Ilctlvﬁﬁ-r@b'?» E@ld@'f@@hﬂﬁjl QN3 O taf £dt gbid m&ﬁhrhﬁf)@éﬂome (Wei,

response t mamal i an cel |

C.L. Hui Qabb o DI ﬁB’r‘PaEWPe?ﬁ b3 ARBrEL PR PRdigEiies in the
humah %ehBRE M5, t\}b‘? '1@4 :2.'20‘}’ hie ﬁﬂ&ﬁ%ﬁvé?? ﬂé?ﬁ%tewe & ress1on of its

previously already ntioned, activa he a og
downsteeahi thegs) genes Ehd, 8., IV ansk o stti ale(CHR4) ' Eﬂdetranscrlptlonal

progragﬁ TaR%ia e%lhs%h g&o@om??ges@ dl(ﬁﬂ%é 'ag t 31s"(.}2§%9ther£h @01% p.21183-

amage response S in perspetti
2119DaMzje, consdquerdas, of @5&&3@174589))1. fo]lIhwnthDNtA daqugee&sdhe pBiaction of

i§ believed to play i or.t tr S in- a " .
cel-cyl s, SR RBr S GRTINDTT LT acy S, i HBAR. BERD g herapeuti
exploﬂ&tdn\r/]d;ﬂme pB3 Patdiviags :zmm@wwamd agol sggq) wng;eVogastem Br; Lane, D.

e nunan

th O

and Lgyigpf-J r{ﬁﬁg%"sﬁef@&thﬁﬁé%Fl?tﬁi"ﬂﬁ'r{v‘l’tﬁ’é% 6L B0 3%’3 Hes
in the human, geno Cell, vo 124, 207-219 and
act(PQ34ly re&}‘ll‘fé%§v’fq‘~?€°ee>§ﬁg%?§§l g1t 53rdepersisih GelloGrgle amrest is

pnmahﬁr %Hla%nﬁﬁo%'ﬁh@ansgm prionalGliictich oﬂheaéychﬁ%gﬁéﬁdent kmase (CDK)

53-requl at transcri pti onal 5 gram assocl ated with

lnhlblgafmitl dﬁl—Eegy,rWs%, Tokinecd., shalt@89H " WABI 02 poleatigl megliator of p53
omor fipfef, 159 BB AR PPN 001050 a1, 1999 e
p21 Cdk-interacting protein Cipl is a potent 1nh1b1tor of G1 cyclin-dependent kinases" Cell,
vol. 75, p.805-816). The mechanism for p53-induced apoptosis, however, is less clear. It has
been thought that p53 induces apoptosis through transcriptional activation of apoptotic target
genes, such as PUMA, BAX, NOXA, BID, PIG3, CD95, DR5 or p534IP1 (Vogelstein, B.,
Lane, D. and Levine, A.J. (2000), supra; Vousden, K.H. and Lu, X. (2002) "Live or let die:

the cell’s response to p53" Nat Rev Cancer, vol. 2, p.594-604).

[0035] The cellular response to p53 activation folloWing DNA damage varies
by cell type and stimuli. The response could be the initiation of DNA repair and the damage



cell-cycle arrest, senescence or apoptosis (Lane, D.P.
and Lain, S. (2002) Therapeuti c exploitation of the
wp&@omaoiosvay Trends Mol vol . 8, p. 38-42; PCT/SG2007/000058
Vogel stein, B., Lane, D. an]oo Levi ne, AJ. (2000)
"Surfing the p53 networ k™ Nature, vol. 408,
p.307-310). [0034] Current evidence suggests that
checkptﬁﬁt depdimpoterthe cell kydy etrestaor g@ptdss grd reswlit by defedtivet BN A repair.

gh .transcr.i ciion.of t
For ciJistrobpBR Sy Rhdhe PRIKGHETAR! pbihe sdtamyping PR or ais
referred/ @ as HekbmBicink) reslted!in, p%%ﬂden%@ll cy@leP@iresdtin FICT116 cells
nmedi at or_ of p53 tunor sup SsiQ vol . 75,
(humag. moregebcarmapﬁérceﬂjmﬂ/c J%é‘ﬁﬁ% Wl@ f¥pe pé?)»avherea(sllgébﬁ same cells

p53 actlcﬁﬁ%lptg% P@J?N'én § IFGoRaa §ivB risk R af)c?spt@s@ @Ith%@Ignals governing

n- dependéent ki nase
cell faﬁﬁfollpwﬁ@pﬁahﬁgponm@ diffeteangenotoxiy stre@@suammmwt understood
apoptosis, however, is less clear. It has been thoug
t h§003653 i nHuﬁh@mp@ptmene@mgw ovidender asvggestpt thanhalpS3-dependent

transc%ﬁééﬁl ﬁa\%{gq o a g&gt It%gers&%ég %Hl?s%%%i‘ln(épr s QHﬁ/]ﬁZl is believed

to be théag@s!mbRtle tlEat médiates thik a;t&hdpdp@dﬁmspdﬂe (Yﬁ,OQOIZOO6) "Restoring
supra; Vousden, nd. Lu, 2002 "Live or
pS3-mggliated; FRoPECSIS mscqné‘érp%"ilée New' m R CoB5FiC rapv YoPrug Resist

Updatgs Wi ¥4 @)ﬁé It[lggﬁé]we-ﬁ‘ﬁm%ﬁ{ il 01 FRSHORSR d QDR51%h1b1tor Thus,

activation I'owi ng DNA danmage varies by cel | fyi;
manipatatios of pal ﬂevelramaear@ép baadeasihle dppreacthior mpdulading shergptherapeutic

respm%[’s)w §82 | K. HartQO(S’{}e"p%TW h §i§ lﬁp&e c? l?e?}g@cgmt Brebfiind other

cyelearves or 'a op I's as a resu
canceldema&er\&ll)m Aepal§-42%or exanpl e, activation of p53
by the DNA damagi ng agent adrianycine (ADR or al so
r efi@037¢d t oImﬁschﬁfoﬂrtmbldehﬁfg) addgsuht pfd itargets 3hateqpuhideauseful to

ORIV R Y S WM AT —

agent, ltﬁe iMEnEREBbERVEShEs Ihak PSLTL] Wﬂhdhyeﬁcbéed:}ﬂié ran)abmg protein S27-
-Flurouracil give rise to_apoptqgsis

like (%%‘sﬁérla.‘w&* & Previpusle URIOMEFUREH T 35 Fee%%?@éy ng] T2 Bxample 1 for

furthefi 'dta{aﬁ]ﬁ)e nlthegl%&%so dbseribéd &5 BREmple] @ﬁ&wyﬁh’[ RPdeTS teRpdssion is up-
Furt hernmore, increasi ngEeV| dence Sug ests hat
f

regulaG3by| @B ritiesmeht dizass DN A ttinsting flt evasefurtpy fousg in this invention that
t- 1
s SRRl MR o i toni i

inductéort in- AD@atreatect casl]ssnp (asmm(eduwltmthe( @ﬂb@})cle feest oesponge, the decrease
medi at N, cancer

of REG3 T ot e RIP e drebAaamtyelofs B e gpappgis response

(see Bx@hpleR ft- fifth&Retailsy. Tiis Rless, Y& dxatopbophat l‘ihathepﬂﬁence of RPS27L,

functions as. a CDK_ I nhibitor. Thus, mani pu ation ?
DNA gomages ¢apsed jpeaiasnnle bh e chematherpraicggsihfices ppoplosis instead of

Ue%%%ﬁ ﬁ??.l APEPeS foCRRBASE ab \Aetsifirol Rwlitch to determine
cell C?%o p21V\a rr?:{o pl as a therapeuti g target in breast
cellularooitavinteeiollowimap 3 actaaemy: Cel |, vol . 4, p.425-429).

[0037] In its effort to i dentlfy addltl onal p53
t af0@38 t hatThusubde trspest edfuthet prasext] ywieadon mEoYidese apmethod of

sens1t1fgﬁ§Tgteclﬁ § i eu%e%a%%%gc%mpn%{ngeﬁggﬁgﬁné: %E&W@!f ¢t a nucleic acid

which encodes the RPS27L protein or the RPS27 protein itself by means of a respective
compound that is able to modulate the gene activity of a RPS27L encoding nucleic acid or
that is able to modulate the RPS27L protein. The cell to be subjected to the sensitizing can be
any given cell and is typically a mammalian cell. The mammalian cell can, for example, be

from a human, a mouse, a rat, a dog, a cat, a pig or cow, meaning that for example, a human



agent, the inventors observed here that RPS27L, which
encodes the ribosomal protein S27- |ike (RPS27L) with
wea 207a00308s| y unknown functig , s regul ated byCcpS82007/000058
(see Exanple 1 for further %tails). The results
described in Exanple 1 show that RPS27L expression is
upregul ated by p53 through direct DNA binding. It was
patient @r ahpeuseourady iother miasntaliaancandre trérded WibgPthe sensitizdtion method of

n depends on the type of stress for p53
1hem§é£I§R§n%ﬁl Wile its |nduct|on in ADR-treated cells

s B8RS 2t bbb SRy Bl AR B A8 Geafine tovel

of RPSQTL prattiasconydrts ;63Sdapem¢¢nampft dsmager RSEmss ﬁo(rs g@wth arrest to cell
details). This ans

Exanpl f f
deatheéawgﬁlgglzyt i tﬁr@ﬁg thenrgsug inyenfipissat, OIﬁéan@imélsed to induce

apopt&S4 B AN A% 8P # niduRtAS ﬁ{@a{dﬁ@{tﬁ‘ BE el rficRECAd Whlch encodes the
i nduces apoptosis instead of cell cycle arrest. RPS2

RPS27her@eisr e appears to function as a control swtch to
determ ne cellular outcone follow ng p53 activation.

[ 0d88401 Thus Thisrerpeasgh és fusther lustrted arihe follasring.dn HCT116 cells, it
is kntB{v%V ltl'ga?s‘fh% m& O&iarﬁe{&u?g g%ehft ZA]BR ﬁzéct% (%15519619@ qgfnbmor used in

eatnen mprisin vt
chemdsthexiapemcacr:amdeMempy)enamlj}emdubﬂ ﬁasaeblenqlnnbt:dﬂ oeyde ahb&t (Bungz, F.,

sy B, B 3 TL9%0h "t b T oo R POt 47 o Al G Rpspponses t

therapéﬁﬁ@(i BietsNYCERh Fmsd, dolr 164)33. 26382@93Imlt q. rmdiahgtg tdieal. (2005)
RPS27L protein. The cell to be subject ed to

"Phargleﬁ@lpglpzm@su@aw e elygogsiny synthase| kinpse-Jbsta ym%%* yp>4-dependent
apoptgs%*?rﬁ accﬁfekt B ‘ﬁwﬁ?ﬂéﬁi{m@@h&ﬁﬁﬂal BQtﬁwail% BRI Ceancer cells"

human, a nouse, rat a cat, a pig
CancayrRasovgl. 6(536111901@ -30R8). When éecmaping theldwglrmfrﬁdbimémromn im HCT116
cells e % elﬁ{zngtatﬂé r’gx%%@x‘f nt érhﬁ? géllg l‘t?ndtef ?uq( ngﬁé Cinstead of

sw1tcll1ﬂg xarntie eelBcydie atrest GESHeCmg havead decanydd B doedhotdh détails). The same

creol55 BSSA B ur Sh i R oS SHASBSK e shomhac

(vplé@b a@l@{h!er d@%lébme%‘s%ojhﬂibﬂﬁf)yor bﬂh@r el hiads, aiket UQOIST 368 and SH-
ention can, for exanple, be used tq i nd
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evidently result in less severe or even no side effects which can normally be observed with the

drugs usually used in anti-cancer chemotherapy.

[0041] A compound capable of modulating the activity of the nucleic acid
which encodes the RPS27L protein may be a nucleic acid molecule that is able to influence

the activity of the coding nucleic acid. Accordingly, in one embodiment the method of the



Cancer Res, vol. 65, p.9012-9020). Wen decreasing the

| evel of RPS27L protein in HCTlI 16 cells and repeating
woheotwesas nent with ADR, the cells undergo nar RedSGedn7/000058
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(see Fig. 3A and Exanple 3 for nore details). The sane
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Ratono .o DRI BoE TS 17 PEIRarDck RO TR arpll Review of
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mal i gnant’ cell, of eukaryotic or even nobre precjise a
nucleotidermplecylds|is Withizethg shumé)ﬁwrmrsogm’mvel@éfs knovhefge ndbe arta

nmodul ation of the activity of the nucleic acid which
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of "the activity of the nucleic acid encoding RPS27L
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ol U B A5l QR4 e L R SURE DI B rterin
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cellulde! mEchanism that protects the genome. siRNA and miRNA molecules mediate the

degradation of their complementary RNA by association of the siRNA with a multiple
enzyme complex to form what is called the RNA-induced silencing Complex (RISC). The
siRNA or miRNA becomes part of RISC and is targeted to the complementary RNA species

which is then cleaved. siRNAs are perfectly base paired to the corresponding complementary



anti sense RNA) then provides a genetic tool that can
be used for inhibiting the expression of the nRNA
woaadingodsr RPS27L. The antifgnse nol ecul e doeBCDR8G2007/000058
course not have to be able provi de a RNA nol ecul e
that is conplenentary to the entire RNA nol ecul e
coding for RPS27L but it is also sufficient_to 1provi de
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0ssS of expression of the respective gene (for a brief

OVEOYIAW Seqeilpfdiitn MaPalsdNbt eddetor iBtratdi@Bhr administration, as
"Ribo-gnone: The Big Wrld of Small RNAs" Science
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molecules" Nature Biotech, vol. 23, p. 1418-1423.

[0047] Another illustrative example of delivering an oligonucleotide used in

the method of the present invention into selected cells in vivo is its non-covalent binding to a



[0044] An illustrative exanple of a si RNA nol ecul e
that can be used in the nethod of sensitizing a cel
woaowanews treatnent of the resent i nventi on eOMSGREEH00058
or has the 19 base pair Iong nucl eoti de sequence
depicted in SEQID NO 1 (see also Exanple 3). Thus,
the agents used in the nethod of the present invention
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0047 Anot her illustrative exanple_of_deliverin
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[0050] As previously mentioned, the cancer treatment referred to in the
method of the present invention can be chemotherapy in which a chemotherapeutic agent is

used. The chemotherapeutic agent used in the method of the present invention include, but is

not limited to, -an alkylating agent, an antimetabolite, an antimitotic, a topoisomerase



i nvention the Lipofectam ne 2000 system (I nvitrogen)
was exenplarily used to transfect cells with the
waual7aonesoaci d sequence encodi ng the si RNA and BORN&2007/000058
(for further details see ExhPple 3). [0048] Yet a
further exanple of delivering an RNAI agent to a
sel ected malignant target cell is the use of a
inhibitvrp hoplatiaim vwehtaitieg seontpoasd,ahbmodinsy signelding ainkiibitos a monoclonal
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[0053] In another embodiment the chemotherapeutic agent may be
adriamycine (doxorubicine), nutlin-3, etoposide phosphate (VP16®) or 5-fluorouracile. It is of
course also possible to use combinations of different chemotherapeutic agents together with a

compound described here capable of modulating the activity of the nucleic acid which



chenot herapeuti c agents act in different phases of the
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formxﬁeﬁé@ ﬁﬁtbﬁﬁeﬂ%&ﬁtﬁnﬁ&&gé@ﬁﬁ, edminddid| ﬁqtiﬂgoﬂ paseat fovink,ysueh as tablets,

f he nucl ei ¢ acj i chencodes the RPS27l. pr.otein. .
capsufegoBaYdpis: SRS R S SaLFaR™Sa SPPRISAGS dRigpaps; dnhalants and

aeros@BCALSsucli L8fdiVradon| mﬁfee?flélﬁ)ac&ﬂiéﬁp pEMAraHoABG8 Whisehieved in
~again mght affect the cell death by apoptosis. Due to
varioushewayist | maluding ofralf Heucsploprestal.c nosankeraly Biraperéongsl,| intradermal,

transd%ggéil, ﬁlttx.la@ﬁeatl,ne?c.,a&frﬁi}ﬁs{r&icﬁ{ the nucleic acid

[0058] In pharmaceutical dosage forms, the pharmaceutical preparation of the

present invention may be administered alone or in appropriate association, as well as in
combination, with other pharmaceutical active compounds. The following methods and

excipients are merely exemplary and are in no way limiting.



encodi ng RPS27L can influence the cell fate. In case
of a tunor, the desired approach would be to nodul ate
woheo7a003osi ty of RPS27L in a_way that the mali gaas2007/000058
cell enters the apoptotic pépﬁway rat her then cell
arrest or senescence. Thus, the conbined effect of
RNAI agent or antisense nucl eotide nolecule referred
t o [0A59lhe ndtonctalobrepheatipns stbatphiarmesenticad prepantionsnesn be used
on 1 : action. of h I t] n
ctone, it b Eorb@Eb g HERC e, ab iy & B RERERANA, pfw@S ranutes or
capsulesf fotemamplen withecoswamtidnabadditives abuchads Huetysea edanviitble dorn starch or

upon_cel.]. danage, e.qg. da . Those skilled in :
potatg R@rcty il PRdpR, s wanalias criions Soegh AR b deacia, com
starctPfort BElatinty eRith OlisREREA6RNtsuah |36 CHASRSIAPSRABS srdhN or sodium

mal i gnant cel['s. [0055] That RPS27L does indeed play a
carbogpinethyiselwlesq 38thy g{b@n@ﬁm sugh 85 )¢ @aIMmasaesivm steastieomidrig desired,

with N ORRL ot RARMD, Bt afd FhuEn fiBEER LDef.

ex fur ther ' t 7). Mo o e

o d0BRt] o ar (1] REAFRALHRSal Afby ot banl B 3ofiFLRA o injection by
dissolvagy; sudpendihg ca emubisiBting thebNf ao alghepus tor axod-dgnealsssolvent, such as

056] .I n anot her aspect th resent invention is.. . .

vegetghlp O LU COMIE i SHBBCHY SAHDoy il B oh seteiy phpieher aliphati
acids| R 3tbp &R SNEMDLAE ARG HHC witt eddhvafiodes sddifesd RS solubilizers,
_ al one or toget her with for exanple, at |east one
isotoryp g SPpeRding agenby, cawlyitying aggpis prghilizege and prssprwRtives.

anti sense nucl eotide npl ecule) used in the nethod of

t hel0fpHsent Therbarmancuticad peeppratines pamberERiRd; g gerosol formulation
to be paﬁﬁﬂlﬁﬁt@fé_doﬂa G RRm2RE g:'hﬁﬁﬁe[cgﬁ’tidap pRepéRltioRt ¥f e present invention
formul ations for therapeutic adm ni'stration. Mre
can bpdprindatied rintp, pressuripedh nersplablei prapellsntspsuchtaschehlofodifleromethane,
resent i . can be fornulated into
pmpag’ﬁ’anrlgg eélua?‘lﬁgg% mg@onposi tions by combination with
ap i at e,~.h t.cal. i .
SPGB, & o B8 Sl P R BCERCLL B Blfion n o o
rathersthhn dystedicimamier, for Exagplel Wiz ingerdien ws thocomspoumdaliready into a solid

t abl ets, .capsyl es, powders, granul es. oint ts .
romois Ry 345" RUlFREE o R B, fbal HoRanaim A e nagiy @ Tespectve
compdfidSPHRrmATus bel Rompasitioh slaydeiuged Bf a tafgsted drug delivery system, for

phar maceut i cal prepartﬁlti on can be_achi eved jn various
exampley &1 2j IRASHRE fgatsdamith i, Bagur-speific antihogye Soh Jfposomes may for
examwpfétlfe%&géﬂeéi%%ﬁi takélip 848%aly byld @ARMEr mal , i ntracheal,

etc., admnistration. [0058] I'n pharmaceutical dosage

f orpgmes)t Ne nhar fmse | ¢ (RS eRamAllhiRhsOf ddsBBbad €pRRously, the

I nventi'on may be adm ni stered alone or in appropriate )
phareacswiidahpiepprations mey lalsadei farrawlaterl maridsnot RiEpdalinmh Such long acting
formBA IR GEN G abaRGlisteaC %gp %@gﬁﬁatﬂﬁ] egff)Pl é}&ﬂpﬁ@ %Eﬁ}%ge%usly or

and excipients are nerely exenplary and are in no way
intrarhuseularlp)y .o 00% Ahtrexmosanlal ingectipar dthugndor eha@nple, the pharmaceutical

armaceut i cal r.epar at.j ons can be used al pne ar .i;n
PrepallOB T 1T IO SYfAP R e ¢ o4 B o pigymaterialS (for example
as ad @Bh@fich iROMIQESeptaBlA il €& @Wn exchange resins, or as sparingly soluble

derivatives, for example, as a sparingly soluble salt.

Experimental Example 1

Genomic analysis identifies RPS27L as a direct transcriptional target of p53

[0064] p33 exerts its tumor suppressor function predominately through



capsul es, for exanple, with conventional additives,
such as | actose, mannitol, corn starch or potato
weoeren7cg3oni t h bi nders, such as crystalline cel PATs62007/000058
cel lul ose derivatives, acact®, corn starch or
gelatins; wth disintegrators, such as corn starch,
potato starch or sodi um carboxynet hyl cel lul ose; with
transchiptionat aregtﬂatmumh dawnstedam wrgata (ViegelsieinsB e dane,eD. amtLevine, AJ.

I LY LS SN A I LS i

additifha rﬁSBQﬁWﬂsﬁ@dm i 8RS Brabb g Serfoadt-WRief mappil b b ¥ binding loci (Wei,

C.L., (Remtdn ot a&??d@%ig%gﬁ b SO o APS 22 b encodes the
nboso‘ﬁ%ﬁ 351'@‘{3 neSQJf l@ﬁPSZ}IL SVngfé a?nbxjeﬁlg Z’%ﬁﬁé\hﬁ f@ddtiBalka€ potentially

ycerl este I'i phatic acids or
regulqned)bylféﬁe Rﬁ%?&blls levated 6n d:bmm@@mewii lof s iamean geapme with the

solubilizers, isotonic agents,
pos1t1%g%§§5ﬁéo g@éﬁ?@ emul si fyi ng agent s st agi lizers and

2% ORI || PRt A el GBS BALPSEORIR hRP of gones
whos@@ﬁpﬂesss@lemd Mdt&:edl’ﬁ’gﬂltlﬁ DA dﬁhagmgaagmtsemdmamycm (ADR) and 5-
1 on ca

prepar ati ons of Ee prﬁ nt
fluroura gpédn oWHEE G 6 BB 08 E’Céiﬂ' cgreigoma cell line
con‘caﬁ’xﬁrg1 9}5& gk:@rﬁiﬁ’ ot 4o 'Elfénﬁf PENE coiBpan eIn B‘(bth tRABARR RPS27L,

One may al so adm ni Ster.

togetheh amlndmat de a3 ytﬁrega seahi asredion] aa(enerdss P2 B k?éwd {rmgodes Noxa) and
ccd3 §¥ncooung’1$a5,e%{'qsy s g&l)é?erdrp k : d‘ﬂS@ -de gérﬁfe}lf %Qarglfgr.it I;T]'Savahdate the

0 a so tuno
microd@pyptiata R BP<IRaamadybis whepe forfned i(Bigate 13). Figurd H shovethabRPS27L

o hSFSEER RTRRER RO RSl Sl SRS LA K116 ot

TheseSPe8HRY @mdriitrate! thRAHEHSs @Q@hﬁ@btwntﬁwaeewﬁe dkpregei bf RPS27L and
anti body. Such Ilgosomas may for exanpl e be targeted

the acflaawr{daqz@f?sggng Pttively by a tumour. [0063] In
addition to_the fornul ati ons scr previ ously, .the
phdPBetieut i &xrth ﬁ?@ﬁ%r%‘?%gk%ﬁéj é‘g%ﬁ’@“?gowﬁﬁt%t‘%‘b"hage present
1nvenﬁ>rge@1‘a{/e pr;ﬁ&%lﬁw OtﬂdenﬁﬁE@ li@NGthaC t fudhanf Ogéﬂﬂn?é | @Bigg MBdhromatin
be adm ni stered I mpl antation (for ex

1mmuggpr@glpstnm:€¢llyll’anl’ Tntqchwggnl(wenyp Toy \’Byarr&wt pla ks APO8) supra),

J.ect T, "
RS2 PSSR TS LA £ VLRGSR AL ot n e
first mmrofn gngm:rp Hébi "EhusaRBSB’éE sxl_érbs&ioreaqqupiseo he u_pfreg.ﬂaﬂeé bS53 through
dlrectgg%{%qﬂ@ffcept able oil) or ion exchange resins, or as

¥€so0l ubl e derl vatives, for exarrpl e, as a

ly sqlLuble sa er i et
andPhEL, G bR, BT AEAFR AT o KPRET, fene wos
also aﬁ%ﬁthﬁ@é Ipbddili&Whdthe W518d&etblﬁlh6mgtsﬂe Id¢a‘ﬂad 11$ﬂ1@ﬁtretsa’mon sequence

function predom tely t hr oug anscr t| onal
analﬁléglfpdfl‘?%‘lﬁegrfo‘g gtongbpyt ﬁfévfgz»{iree%ﬁ elemepts githin 1.1 kb of the

prom(lzt%f‘ ?egl@x a§']ﬂu§ﬁ%¥é)dnﬁslalgﬁr§ 13 Q%})er; ep\?:ﬁg% 2T<\)A;)£r§’§é§§®'heth5f khy of these
sites mmdmtcsf yhé p53- depeﬁdent activation of RPS27L, the genomic DNA fragments

spanning either the promoter region (Luc-RPS27L-A) or the p53 binding site in the first
intron (Luc-RPS27L-B) were cloned into a luciferase reporter plasmid. When co-transfected
into p53 null HCT116 cells together with a p53 expression plasmid, only the reporter
containing the intronic sequences was activated by wild type p53 but not by a DNA binding-
deficient p53 mutant (R175H) (Figure 1D, lower panel). As a positive control, wild-type but

not the mutant p53 also activates a reporter containing the p21 promoter. These results



addi ti onal p53 downstreamtargets through genonme-w de

mappi ng of p53 binding loci (Wi, CL., Wi, Q, et
wal2007/108086) , supra), it vvas observed t hat RPSPZIL/SG2007/000058

whi ch encodes the ribosomalldrotein S27-1ike (RPS27L)

with a previously unknown function, was potentially

regul ated by p53. RPS27L is |ocated on chronosone 15

confir®f theh thelwBBaBingRIROBEatd irhtliehrspiitiohi ¢MRBIZ/ZS 85 @etermined by ChIP
61237660. r§1LOO65] Fi re I A degm ts the mcroarray
analyssy iy §raptio M?@ﬁs PogirePORE¥cRfisdse expr essi on” was

duced by th
andb581 ('L et PropaloRy oF RURBEE ai Bl gLt digtions refered

to in tﬁﬁlajna thé ?dlﬁﬂwﬁé’ E%ﬁﬁﬁ@ﬁre%&&ib@@ﬁﬁ Sﬁﬁﬂbfodk' BEalC ONtodéddla? Tloning:
ut not_in the §53 nul Counteugart In

A Latiopattry MaauianCold BBz Harbosybehrioh 1999 GodaAnd, gsal. Curret

poio SRS 1R ARG SRS BIPHE L RERRRc, 037

p53- dependent manner. To validate the m croarray data,

RT- PCR anal ysis was performed (Figure I1B). Figure IB

sp that RPS27L ni RNA was i nduced foll owi ng ADR or
__I_ﬂg_% treatnment only in p53 wld- type HCTI 16 cells.

p53- d %S(ﬁmE ﬁ?@fﬁ: PR Rl duidti n%;%@ eﬂ%e@ connecti on

pr ession o activation

g%(?eégf esShan0l il whafAShe Rl g BoreASPORPESTL mRNA

3 b|n i ng rgets present 1 nventors
also ghmr €isp tceﬂlean&ieysed(;peotbmﬂﬁmjs |1mntthleb}®m epalygenbp® wiidnype and p53

null I—%‘igﬁ(‘t@ IE triea % Sﬂé{) 5;]?6 on %§ Pe) ?ﬁgl g%o?&:&%WZ antagonist
that dfr@ét adtﬁ'aﬁ:tﬁ p];SB :r(magdtméxé Jop.am ?\é@,&’]}?@%ﬂdﬂ?ﬂg@) '&Ep&\%’o activation of the
ing noti ocated in the first intron (Fi
053 PGy TpSpal molgls Srteeoig e MOV L igge, . Fih G 848) was
perforﬂ'% K.PW ﬂ{l {03 B ehi ﬂ%{lﬁ&i 11{ B264cudhiiRtion of I__;))53 and p21. An
physi ol ogi ca

rel evance of binding in the
antiboggneiseds agdiny RESEEls edptovtede mqrﬁasadl dRPg% - trsotee 16"618 over time

follov&{@% R eg IRllt r}gg Na én? (F%‘eﬁ%{ .elg \%f@&ferf 5 g“g)f irldfEd, dd0pregulation of

ana ySi's a SO our’ addi t ona
RPS2PL tnsR Nvedid 5t rgheprises twmcsdawbpnoseimlwml ringtedd, I&tPSiﬂLtl’vreteln level

was R o, EUSD e S ! L U8k B2 YA rovession
along twi¢h 9533 adﬁ@ftﬁfodemb eaednﬂwnislt (ﬂﬁe@taﬁaa%mneﬁ bl gmomdcto other p53
simu) (RORPOPTIRASHSRAAB 59, Bl g SEr S Lo (e pepigplastoma cell
line) béﬁsoﬁﬂgﬁlﬁﬂa t?ﬁlézﬂ— Rl YEKGoLh QRAM (hikhén Q)s{erfdr&ﬁﬁéi%@ll line, p53-

rep Wien co-transfected intg p

deﬁmm)nwem tm@tddswutbgéDBerethstdeaplpEBheéﬁ KV848 )oﬁmblSal%% @igure 2B).
on r ® C ¢ £
g be Ui GRGHLE' R L) S PSRN emiain o
RPS20L Ipﬁﬁtémdﬁlft 5eHe litIdupécBltsrﬂdhmilte e 1R 15 Mol IeEiieally, éh¢sD redubimandicate that
p53-1nd?meé RPS/_&L pp Qtg’llnt é}é’p?esgl%gt (rie(ajplendélvI olndtﬁey y%ebclilft stress leading to p53
activation. Obviously, 5-FU treatment activates a posttranslational mechanism that causes

RPS27L protein downregulation in spite of the increased mRNA expression.

Example 3

RPS27L depletion converts p53-dependent DNA damage response from growth arrest to
cell death

[0070] In HCT116 cells, it is known that the DNA damaging agent ADR



not the nutant p53 al so activates a reporter

containing the p21 pronoter. These resultsconfirmthat
woOheo7pd®0bi ndi ng | ocated in the first intron oPCRBE20Z/000058

as determ ned by ChlP anal s, is functional and

confers the p53 responsiveness. [0068] General

procedures for carrying out nucleic acid nodifications
inducesgi5@+depehdent ¢all ¢ylulesarasti(indreased nbmhienef hewarpividcells €AN)), whereas

d S t al | |
s ST g RISty CBVEE) T o, 09
supra; 20, AUgHBRIg, Letet al. (2008YrsipRl) (F’Igﬁtdm@] Sirice indabaed RPS27L protein

BI ol ogy" Grene Publishin Assoc:| an
expresgjoneiy gq%ﬁp@;egcwghé e c¢l g:ygle eﬁ?gﬁ@@’fﬁ next set out to

deternFhowhEhEY RPSI AL, WE&SWH th H@ﬁ% @éﬂs‘ Wﬂjl%ﬁ‘dlﬂ %Bbptbﬁ@ Efdher than cell

0 I nvestigate he r53-induced increase in
cycle Rﬁﬁﬂ?@mm&ltmﬁgmueior a@nevpoﬂnmelm,ntheeﬁ%fé@tom silesicpd RPS27L

expresmﬂnl usm@ﬂm%n%g Fgg ?@{ i%ﬁvm? toﬁ gg@gﬂ Igél: y’glr?e %%tefdﬁs:%gl’lence for

SIRNA vegBdfficiei &l bsocMidVEs M@@QMMpléthm ah]iiteéd%BSML expression and
prevertidy ity s5oen AYEIITA @%&%W%ﬁg h3%ing \Rﬁfff?ﬁt 6n Hoseth 2efatch RPS27

| aﬁ@aemqm’rym @01%1 tabl
EisnS TR TS A 8, 0he Aot ST ol sl

expressmlﬁltﬂleﬁthﬁ isherh baizpio WHHEA TR N Q1 @%P%RBQWL ﬁﬂqp SZ7L shRNA) or
a non%%%@% d%x}trc{’i”esﬁgﬁ a H‘%lt sh'fﬁ\%gﬂn g&h%@t’» %%dg B&%%ﬁﬁg?fﬁll backgrounds

s over
and im&tig'atdethéhemlﬁhmes@Ensyﬂ re ABR. Hoaveardrol sSBRNA iwead uabéained from

Dhmﬁjwéﬁg%lsita og%%)g;qi{aSi%gﬂ. I\Iﬁ\s?iegd,no}?_l:’%iz\;ﬁ [)irgfeitg | evel
oI SO B P 4Bt IR, SAOLE AR B, aDR

tream@ﬁi fo¥ a8 hQBsultE® pHdaEilgint éﬂgl‘éw@b S@EsY BdshEEs, \trh)lleDRB SR7IC—dbﬂ>leted cells
lines and to ot her p53 st

receivigg (g Same Hieatmest Pndqrvent éﬂe%%a%? ((ﬁh i C). This cffect appeared
to be gﬂj H?&n@éﬂtomﬁ’m bigiedoncil 453 AUPBRCW L 6l cEPEl 8 givelrise to the

0s-2 cell &Puman osteosarcoma cell |ine, p53-
same destiltc Kemcl;dmer of RPE37TRdhueh tRDRenkiBHbY t@és%ﬁ%b Algp énduced a

VP1 U ®
markeg, Opgegalg%én Sl a uE)R/F}flgg %B)etogbﬁ gyhoé@%gég n16e r%t treatment in
HCTlgﬁroenybﬂtncmnm of3 RE’]?SIZ:Burtltprpatte (Fighuet 315 Shmllarcﬁffﬁ@tji Wwerg also seen in
ownr e i on ectiv
lung ?ﬁﬁ%{{mﬁgé d%i‘l:dea ﬁépgl %qux@atgs s‘?l%o%‘%%)eg gﬁgﬁﬁg that the

increasBE cblY RRa®f reSpas Sto| BNQM ﬂgmhgngSa'geﬁietllsVaatgmeal feature of RPS27L
Qovi ously, 5-FU treatnent activates a

deﬁmﬁ‘%fé’ttransl at i onal mschanl sm that causes RPS27L protein

downr e ulatlonlns the i ceasd
exdP@E; on. Ex@ﬁﬁpl'e gﬂfltlggrﬂ ﬁ%‘;&e;e{sgonse the inventors

ﬁfb%a MW YRR S aBRaTR 6 Qi StaddwahIest. The JC-1-
used to c‘%eﬁgﬁgggﬁﬁe%m] In HCTI 16 cells, it is.known

staininghidentifies oRiAdertimeyerre a8 daiesulnDRIOTE 0f aritqsandrigBisEdFAne potential
IS ZoN AT s )}ag\il\rge%‘riaéﬁéxgﬁ LeAsRd SEPEs7IOMRNRSEI Ristlted in a marked

decrease in A¥m compared to the control cells (33.5 % versus 13.5%), indicating an apoptotic

cell death involving mitochondrial dysfunction. Hence, loss of RPS27L results in apoptosis

rather than cell cycle arrest in response to p53 activation by DNA damage.

[0073] This experiment clearly demonstrates the usability of RPS27L as means
for regulating the cell fate after DNA damaging. Modulating the activity of the nucleic acid

encoding RPS27L by increasing or decreasing its transcription or translation allows to direct



5-FU treatnent triggers p53-dependent apoptosis (Bunz,
F., Hwang, P.M, et al. (1999), supra; Tan, J.,
wahoenge3ok. , et al. (2005), supra) (Figure 3A) PCEiSOC@®7/000058
i ncreased RPS27L protein e ession is correlated with
the cell cycle arrest phenotype, the inventors next
set out to determ ne whether RPS27L knockdown in HCTI
malignbfit @ell Snti kéll rdzaitie whap ofpeatinigs theat Iveith tahelreneashérapnticeagent as

on ADR t eatne 0 achi t.is i he,
demong e i 55 SF BRI e mp B brigs fney oDyl tfides that are
used ihMHRr f8oB oD piebdiAhv&itionE Gk IRINGI ahent?hﬁ waisgaiee ducleotide
sequence for si was efficient and specific as .t

molecylg ralgﬂmdnﬂuwgﬂlsBxaaswtmpgznanélﬁﬁ%élsq §RprgsRion) of the nucleic
(ts induction after DNA damage, while having
ac1der&roﬁﬁugﬁle§27'on cl osely-rel ated RPS27 (Figure 3B). To
facilitate the study, the inventors created a HCTlI 16
cell line stably expressing either the short hairpin
HEQ D NO 1 to deplete RPS27L (RPS27L shRNA) or a
=specific control shRNA (control shRNA) in both p53

RPSZW_. :lﬁd Fﬁ{a@a 0! tha CRTHE AR £647 Pbﬂ‘l’ﬁ@& ladadagd their

ar responses to ADR The con ShRNA was

d fr f d
g@ FI N pE? %ﬁgﬂ@g%gctkﬂlcr theél fg%c@itolslegt;( (g‘rReS‘SZZIEngh thhﬁA) damage

response),nthleoctellshRNiécahAﬂFbII pERBFEAL \fs’aﬂr evigudied. esMycetggged RPS27L was

rimar,il rres spans |
AR SR —
stmnuigmdﬁlﬁ we @htﬂ'éﬁf/[&e entiteldly. Hetapi@al(lfe;garme& BPS2Thilecatifésetotthe nucleus

dt dent 27 d
SO o T .
resporfs€ 88/ DINA '&Hﬁiﬁgéj QH@mQEnt&Cs’S?e?d—p&ﬂfdlﬁiéﬁhrrﬁﬁtﬂlﬁﬂh&{é&erﬁb aﬂﬁles using an

transfection al so i nduced a narked i ncrease in

ani-RBBATh: nfibaADRO TEIScHDS 1406 DRGSR 1R) Sls were trested
& ! e low level o
with e{ogg)?lttdg?)ﬂg hgte(’_@m Prd %|6 }ﬁgﬁﬁrﬂd}%) fixAtibe Bdhde of the low level of

ar effects were al so
RPS2He ﬁrmntreatedmglls;eth@ uwemtarsacsmnammosmcé@s statongin e cells (data not

oo B OB Ttk TR B8 (LG o

like s phttdre dh HETDIf6 EPS2¥ith defum-"rsaﬂny(ﬁg@é)mp IEDaddl’uon RPS27L
further define the _ nature aof th r

partialiy GolORUERE OV FOPIROR G etgte AT (ot ERDO 4 ZRR R histone

phospﬁé&&%&i hi SitededrepNiAC Bodle %ﬁlahdS bsdaRs MBSBYahl id @Jé hallherk of DSB
Clstaining identifies cell death events as ares Jgge histone

(Rogabtbu | B&s Bilchyi D eheinak.i € 998htiPAe deublersiraaded  bypoks mn
mAX Eﬁggﬂ%ﬂnﬁdf HoA W SG%ZE Q@g" F B3) 9%, Qb1 3}7§2%L5§§8E§%8E ebSletion of

ecrease 1 n DY co to t
RPS2To nkpmkmmehlbcﬂlshaﬁﬂﬁs 86-losnEzation 3al8aggh ntrimdaax ¢fifest an v-HA2X foci

formaasgﬁ}}ﬁaé %%1'1#%3 gthlﬁ%gﬁo a@g%{%fo@ééﬁ% % patmg in DNA damage

respordB QA8 ¥Sredruitad Bed sublarbfGINA doyblesstrand bretks. n r esponse to
p53 activation by DNA damage. [0073] This experinent
clearly denonstrates the usability of RPS27L as neans

Example

Example S
RPS27L depletion results in functional defects in the DNA damage checkpoint and DNA
repair

[0075] Given the increased sensitivity to DNA damage upon RPS27L
depletion, the inventors next investigated whether loss of RPS27L could impair the DNA
damage checkpoint. FACS analysis with 7-amino-actinomycin D staining (for total DNA



for regulating the cell fate after DNA damagi ng.
Modul ating the activity of the nucleic acid encoding
WEeRBZ7ody i ncreasi ng or decreasing its transcPCPSGRIV7/000058
or translation allows to dif%ectnal | gnant cells into
cell death when treating themw th a chenot herapeutic
agent as denonstrated in this exanple. The use of
conterttegnd dtromypdemtyardine S(BEdUk labeling difarc Dt ispathedig)afailad do detect a

AT UL ST g o e ) VRN

damaggn).(ﬁk)bb%ﬂ@, fi?keh?ﬁtcér}rsama&rﬂept a mnéuticwewg§geah imﬂS1A (7s'yntaesis (from 85%
essl on 0 e nucl el

to 11@2@@1@& oS PR Geampiie ?@%?4% it (auptt &Fﬁifr iﬁ@g RPS27L, this

decreagg &l BRIA gyc}ﬁhestﬁjsﬁ\gﬁbf %ﬂ@@?&l@d &Q%%%TR) ij (Fgure 5A). In addition,

aracterilze I'on of PRS27L I n damage
RPS27ledpalated, HICOTH 16etdlls| anddroent| a zsubstantidf agpamitionael cells with a
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ant i body. Ectopically_ expressed RPS27L | ocalizes to
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ntibody. Both wld-type and RPS27L-depl eted HCTL 16
We laplskd dommpetE2 AX dfatusdiomingtiore agroetppesigshphgsnhate (VPde o) frgatment and

for, 16 _hour.s...nri ' ' .
i 12 AR BRIV LTI RipFE Bl s cimens
with Vbl6Gindeckd srominemk BB fkhian evigencedtbyeseng et HZAKdtiningofin control

ot SR8 S SRER S BIETRR Y TH Bl B3l e

H2 AP 8thin®i dwh alifokt uddet&cdble _SM\%%ebth@gWé iprdfRREeht DN Airgpaireprdédks in these
In addition, RPS27L partially colocalized with . .

cells. psoptiesty RRBSHLHrrleleA d14Bhbe %?leHhQBl?Yedé@ pstsaned v4H2AX staming,

intil} | ' sOThdReRny B & §pothesis of
o 3 1 RS ¥ 5 o RS gt o
a protEctive roleifbcRPSEYIRIn DMA damagetasposse. " DNA doubl e- st r anded
breaks induce histone H2AX phosphoryl ation on serine
139007718 ol Imieedsr to erampp )N, dmgme.Grshy, thpepmst psay was used

P essi LiS i 5 [ '
ree. $he L pHEEE T, PIEIAE R sfOshar ol ot s DA
migraldses doimta comgytdit’ thitds pRPEAdal © themumuate! PGt dimage (Collins,
tigLpating in res d_j.s.
. P 2ol e s VA G000 B o Mphons, an
limital:ﬁ)ﬁbrz@'gMoﬂBwt&thﬁn@E vl‘o_F.SZtﬂ, S 3495@ UnCelle der% gehbam viith AD® for 24 h
amage checkpoi nt an r 75]..G t .
und o KR A DI Bl S0 2l St 32, Wl induced
DNA%HJaE% ?ﬁ%ﬁ@‘tﬁcagg% l%ﬁﬁéi’x‘béd ﬁm%iméﬁliﬂléﬁ@fc@@s, WHedH 8 Iconsistent with

| 'oss d inpair the

a role for RPS27L in DNA repair. We then investigated whether elevated DNA damage has

caused chromosome instability. To test this possibility, micronuclei (MN) analysis was used,
as it proves to be a reliable indicator of chromosomal damage and genomic instability
(Fenech, M. (2005) "In vitro micronucleus technique to predict chemosensitivity" Methods
Mol Med, vol. 111, p. 3-32; Poonepalli, A., Balakrishnan, L., et al. (2005) "Lack of
poly(ADP-ribose) polymerase-1 gene product enhances cellular sensitivity to »arsenite"
Cancer Res, vol. 65, p. 10977-10983). There was increased micronucleus frequency in
RPS27L-depleted cells upon ADR treatment, further supporting the effect of RPS27L loss on

chromosome stability (Figure 5D). Overall, these experiments demonstrate that loss of



damage checkpoi nt. FACS analysis with
7-am no-actinonycin D staining (for total DNAcontent)
wand7measdeoxyur i di ne (BrdLQ | abel i ng (for DNACT/SG2007/000058
synthesis) failed to detect 3 difference in DNA
synthesis in control versus RPS27L-de rleted HCTlI 16
cell's before DNA danage. However, parental cells
RPS27ih ibadsveritcraassd DdAidancige amhdeomnsqmwb@?kﬂ #ftsg insatprianbed cells with
85%to 119% 24 hours after ADR treatnent, whereas in
ADR.jem 16 cel I's | acki ng RPS27L, this decrease i n DNA
synthesis was partially rescued (from86%to 27%
(Figure 5A). In addition, RPS27L-depleted HCTlI 16
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amage respo 0077] In order to exam ne DNA
knockdé dege byi trmstelny transfectm tguas éB}x Thgse teselis indiqate thatethe impaired

p21 p{oﬁm{mcﬁ B on%g%n%k?%%rﬁfg‘;sgkt “gatﬁ lﬂ0f):e§§t1fyg9 %%%{n%“tsl tsa|als say
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lnhlblﬂfldd p2 Epenscrippionnsinpé 21 aRVA clevélonaereanet kignificanily nfahanged in
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that RE*SQC‘ES atbPp2 1 PRotEABRpressiod the ﬁﬁreﬁﬂ@m/\tb-transﬁecged & pBGexpressing

DR- i nduced dapage was s ifi enhanced .
vectorgPNAYe it ereasinEsam Qe A AR R b e Lo (P dCT1IG

cells El?({eva lggzmg\g%éteRPSWL %eﬂei&ﬁ@sé&i’ Sk iy esbrédred 121 protein

amage has caused chronosone instability.
expredsport mst dqsmcbppabst manmr;(Flgwec@ah @ollgptivalmthessefindings suggest that
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p21 pf&&ﬁ@ducﬁbnﬁjllomngrmmdmh@.ls techni que to predict
chenosensitivity" Methods Mol Med, vol. Ill, p .-3-32;
Poqoegndl | i , TtAis, WBHI-IGiOWnSﬂla’aIpZI-Ideﬁmemt edlls él@&%@cti\fbaiukcell cycle

arrest%]:cnd are more sensitive to DNA damaging agents (Bunz, F., Kobayashi, R., et al. (1993)
"¢DNAs encoding the large subunit of human replication factor C" Proc Natl Acad Sci US4,
vol. 90, p. 11014-11018; Fan, S., Chang, J.K., et al. (1997) "Cells lacking CIP1/WAF1 genes
exhibit preferential sensitivity to cisplatin and nitrogen mustard" Oncogene, vol. 14, p. 2127-
2136). To establish a functional role for p21 decrease in the phenotypic changes upon
RPS27L depletion, the inventors created an HCT116 cell line stably expressing p21 shRNA (a



pol y( ADP-ri bose) pol ynerase- 1 gene product enhances
cellular sensitivity to arsenite" Cancer Res, vol. 65,

W@ 200097305 10983) . There was increased n cr onucPeusG2007/000058
frequency in RPS27L-depl etedicel | s upon ADR treat nent,
further supporting the effect of RPS27L | oss on
chronosone stability (Figure 5D). Overall, these

commerqial rprodudt obtkémanSomaDkartiaatn [s L afdyRRG270lotadadb/Sthowas used as

p21 sl{lﬁﬁéﬁ ?@Eﬁesgyéésg S?ﬁ %rgﬁgo@hqggﬁgﬁgg r@ﬁ%@%{ttreee{ﬁnent were nearly

compl@wp;b edbr§shtdd WRighe 7AY. ag Cte@fp&r@tai n Amntréauﬁemarme shRNA cells
whi ch confers hﬁlpersensmlwt t o DNA damage 00784
undergpgompssiieprel deghl, salsithe serfraliceljs pomaingd gopiparrested (igure 7B).
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(Figure 6A). However, p21 accur;luaz on i respon@‘Fl ém
Brdu piingis KFRATNe f AR fdaty Belgsho F@??E repuli spgsgsicipt e impaired

p21 pfbggﬁ 35@&%& idd ' L GnEOlo BRIA &am@é if WSZ@EIdeﬁment cells is sufficient

epen ent activation of Puna and MDM2 were not
to corxﬂ@‘dhedsfed insolh cRIRS2TEst hiad BypeTsensitividy t PNSudageages a
sel ective inpairment of p2l1 induction by p53 upon | oss
of [F08I37L. Slowever, nooindneased tlwaerplmd ipeprieipn 18 pArdepleted cells

after éﬁgt an?‘?%lk %ggf gggg%%ﬁ%ﬁ pr o el n&{rlgvélcf()%@ %ﬁ@s revealed that

increas€l DNA damthlga:]h ﬁ?&&ﬁlﬂt&«b&lk ves koot agleviderd s firr RBSIZHmiepleted cells
These esul ts, i,ndi cat e

f o1
(data s RL 0t o 99K D ARt AP O GhUROTERuTg obilty wpon

RPSZ?fﬁ?sgLap‘f/Bz&e@@d b6 tldepéndeat SPETI hithualiéi) T8 ihVend@S propose that the
further found that the reduced p2l1 protein |evel
‘}rﬁm damage

inductiesn ofl BESEAL ibyHR i testsypof anly#y aﬁq‘%ﬁh.aarﬁstsmﬁewoazqt
throu%gégg{?ﬁ é@,‘? eé}efaalr?é Diful £0! bt 2808768881ds DNA repa1r Tulld chromosome

I's corrpar ed to the control
stablh(tyftlgumgl glgjtionabmethanismsiifigue 7BV @l@lﬂ@@vqlmhesaﬁgm@ns effectively

t 1 ression, the inventors
pmtecégg %r@ (c]lﬁn%)% ?(l%res& ng vector (rcDNA2) with
i ncreasi ng am)unts of an RPS27L-expressing vector into

HCTI 16 cells and the result showed that RPS27L
Detaify {5 thé Q{;ge?{ﬁh%a ot6alL dﬁe@s u@ ﬁ?ﬁl%‘%bggé-régéﬁh éJ‘Examples

expressi I'n a dose- endent manner

Cell(gﬁltﬁ t hese fi nd| ngs suggest that RPSZ?L
p05|t|ve y r%gul ates p2l protein expression. Loss of
RP34dda)r esu Al éo??]{‘ @&%ﬁoﬁ%lceﬂr EHE T 16 YRl 1iRMNS3 knock-out
follow'ng armge Is well-known that

denvatejefeusuveare lcecﬂlyspravnée@léfrye&rl \B@rn Nogelpteing yEC'E1 Ey rcelé& Igam also be
purch psct Bﬁg’gsﬁf é& rl_}\fﬁln{blg%/ eC(}L 2%5%?%% B BGF T ééﬁul%s U20S and
Saos-2 can be purchased under the following ATCC numbers: U20S, ATCC HTB-96; Saos-
2, ATCC HTB-85 and SH-SY5Y, ATCC CRL-2266. Cells were grown in DMEM
supplemented with 10% fetal bovine serum and penicillin-streptomycin (Invitrogen).
Adriamycin, etoposide phosphate (VP16%) and 5-fluorouracil were purchased from Sigma-
Aldrich.

Flow Cytometry

[0083] Cells cycle analysis was performed by DNA content quantification.



"cDNAs encodi ng the [ arge subunit of human replication
factor C' Proc Natl Acad &d USA vol . 90, p.
wa20rA0d918; Fan, S., Chang et al. (199)Y/SG2007/000058
"Cells | acking Cl Pl /WAFI e%%s exh| bit preferential
sensitivity to cisplatin and nitrogen nustard"
Oncogene, vol. 14, p. 2127- 2136). To establish a
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n I
manudl, S EPL AR bl b PR, PRSI (7S HRHRRRE e dHintificd by
using GlellQuew sofiwareyBieBmstienaat h, while the control cells
remai ned growth arrested (Figure 7B). In addition,
BrdU staining indicated that the inhibition of BrduU
i ncorporation after ADR treatnent was reduced in
Gene SHéncdpy BNeXIItetflesencBi gure 7C). Thus, p21-depl eted
cells resenbl ed the apoptotic and cell cycle phenotype
of [F3]7L- ddpket ﬁRNerI IQilgoFutargﬁimgknBBEaﬂm GEQRPER7LNO: 1.
epl.et ed [ rend r, additional
st e Rt ROG v S fard Sont P g abht GPRBP I PR npongurtsd usiog
Lipoféct&nns I‘E)OEQIMBOQ&QI&CMiggShOMB)man’ﬂfﬁﬁﬁef'@&libﬁﬁatlon To generate
suggest that al I p21l protein acc
stabler lrykidowny ¢¢l /h SRPISP9ES. Wers elea lr&%ﬁfl% PEE@N-R‘?“OQ
retrov?rHlf Ek S&idn HEct6P @Br BioR&estR) @toriheCR theCah@fagthfe®st instruction.
gersensnlwty to DNA  damage.” [ 0081] However, no
Vlrally mfp@ta edlsiygrenpledied ipopeiiam emtaining 21 glew Petogtyciedndgndividual
ARR ( H@% obser ved.
drug- léglgt?{%t er m)rsé{&ggﬁ tted E%cgéﬁ gnedv% that increased DNA
damage in p21-depl et ed cells was not as evident as in
RPS27L-depl eted cells (data not shown). Thus, the
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a0 561 e e S S, ESSHROEC AR oot

hnmo@b@h/ enémbrhenQdilifordehesbioaed ith t attiboaies. [Antigss3 and ant1-p21
[0082] The hugngn ?glaon carcinoma cell line HCTI 16

antibadies W& Ko clantuerige Pt MleMeemdsaniisP emp iaREPigy wete %fn Merck.
The rﬁ%l% &g—f u%%ﬁe)[?ﬁb’qe AT ﬂc&&s ﬂa@se@eioél_laﬁxs@@rmaa!rﬁﬁo BEid peptide from

purc nunber The human
human 8PEBER(SBQEDNEO! 21 LHRSLEBKISKERKShos- 2 can be
pur chased under the follow ng ATCC nunbers: W20S, ATCC
HTB- 96; Saos- 2, ATCC HTB-85 and SH SY5Y, ATCC
CRL-2266. Cells were grown in DVEM
Luciferase Report Assay

[0086] The promoter elements of RPS27L were cloned into the pGL3-
luciferase vector (Promega). HCT116 p53-/- cells were plated in 24-well cell culture plates
and co-transfected with the p53 expression vectors and RPS27L promoter plasmids. Twenty-
four hours after transfection, the luciferase activities were measured using the Dual Luciferase
system (Promega) as described (Kho, P.S., Wang, Z., et al. (2004) "p53-regulated



suppl enented with 10% fetal bovi ne serum and
penicillin-streptonycin (Invitrogen). Adrianycin,
wetepasixe phosphate (VP16(r)) and 5-fl uor our aeCi/SGee0e/000058

purchased from Sigma- Al dri &P Flow Cytonetry [0083]

Cells cycle analysis was perfornmed by DNA content

guantification. The cells were fixed with 70% et hanol
transendiostlgirngeimaissocipted piith genviositi stress-Biducal apoptosist i/@isVgChem, vol.

T [ cell's were anal yzed by FACScal i bur (BD
27%%@&3%’2&2@: For the BrdU incorporation assay and

m tochondri al nmenbrane potential detection, the BrdU
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trom R R St 35 ORI Sy 2°LLZY“§'QSJ by

AR P 1 ol I APk O i ater
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TritopgtlORaStis Presensegusniiglyy havhated ALY BEMABR apaodiesn@ae pheye under
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manuf acturer”s information. To genera
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mediumsfor mélearnstaﬁﬁrrgal”ﬂhy sta’iﬁ@i:t:ﬁli wekl sxamitiedl belZeis dBNIFI Aconfocal
medi um containing 2 ng/ M puronycin and i ndi vi dual
micrQ§FQRY: r esi st ant cl ones were col | ected, pool ed and
expanded. Protein Analysis and Generation of
Anti - RPS27L Anti body [0085] Cells were harvested and
| ysed with RI PA buffer (500M Tris-HC , pH7.4, |nM
Plasigy s 150 nM NaCl, 1% Noni det P-40, 0.5% sodi um

d | at hi bi t t
eI S By PR  bh AEb  GR/GHSrma colon
tissud Mol RRSA FAnthidHy, PEWGﬂSehpt RereRMraadcripise \(€lo@dtech) and Platium PCR
Br adford Pr ot e: n Assay Kit (Bio-

etermned with th .
Supe%ﬂ 205880 ny erdg‘%}Yl sanpis sepaVil ed by‘[h primers

GGT&@&A&%E@TTT@@E?AG@@&PW aQF&ﬂWEPcP' | sgp@yEnIpHaneN 3) and
I por and bl otted with antibodies, Anti §53 and

GAASA"EQTTMT%%TG&TJ’ TSTTHeFAANTEM IRevarser BEQ ol i NODMD. The PCR

oo B85 0Bl 8 il 0T B v

hgasea(MEBJ), ﬁﬂloWepéwttreuhefoﬁmamlhmd&mleRRsﬂn (SEQ ID NGO 2:
LHPSLEEEKKKHKK) . Luci ferase Report Assay [0086] The
pronoter elements of RPS27L were cloned into the pG.3-
| uci ferase vector (Pronega). HCTlI 16 p53-/- cells were

Cytokingsie Blacked Migeonuddels (CBMN)Assa at es

[0089] After treatment with ADR, cells were incubated with cytochalasin B
(Sigma, 5 pg/ml) for an additional 22 h. The cells were then trypsinized and subsequently
fixed using a combination of both Carnoy's fixative (acetic acid: methanol, 1:3) and 3-4 drops
of formaldehyde (to fix the cytoplasm). Fixed cells were dropped onto clean slides and stained
with 3 ug/mi Acridine Orange (which differentially stains cytoplasm and nucleus) (Hande,
M.P., et al. (1996) "Induction and persistence of cytogenetic damage in mouse splenocytes
following whole-body X-irradiation analysed by fluorescence in situ hybridization. II.
Micronuclei." Int J Radiat Biol.; vol. 70(4), p.375-83; Hande, M.P., et al. (1997) " Induction
and persistence of cytogenetic damage in mouse splenocytes following whole-body X-

irradiation analysed by fluorescence in situ hybridization. III. Chromosome



and co-transfected with the p53 expression vectors and
RPS27L promoter plasmds. Twentyfour hours after
wonrenTabesi on, the |luciferase_activities were REaSG2@d/000058
usi ng the Dual Luci f erase s%tem (Promega) as
descri bed (Kho, P.S., Wang, Z., et al. (2004)
"r53-regul at edt ranscri pti onal program associated with
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cells @r %1168315 2) . I'mmunof | uorescence Stai ning and
© WfSS of T &F 5‘38@\/ [0087] The cells were seeded in
4-well or 8-well culture slides. After treatnent,
cells were fixed with 3. 7% paraforrral dehyde in PBS and
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with Kpnl and EcoRI (NEB) and ligated with T4 |igase
( NEBO91]f ol | MERTHRCR mams pecformed wringthe Belanh iOne.Step RT-PCR Kit
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[0092] The listing or discussion of a previously published document in this
specification should not necessarily be taken as an acknowledgement that the document is part

of the state of the art or is common general knowledge.

[0093] The inventions illustratively described herein may suitably be practiced
in the absence of any element or elements, limitation or limitations, not specifically disclosed
herein. Thus, for example, the terms "comprising", "including", "containing", etc. shall be

read expansively and without limitation. Additionally, the terms and expressions employed



anal ysed by fluorescence in situ hybridization. II1.
Chr onosonenal segr egat i on/ aneupl oi dy" Mt agenesi s, vol.
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presettein¥e@ibnl has bedr & d(:lﬁoﬁllyi QiidJosel O5ie PrefQv®E emWBdithents and optional
anal yzed per sarrp he extent of DNA damage_ observed

featurgg, gnedifieatneandagriation Ofr@ﬁémentlﬂm embedied thepin hewgin @sclosed may

i e ——

considdned fhi heawithimtitnscope epthRTinPG@Rioki t (BD Cl ont ech). Pri msr
sequences were: p2l1l, forward SEQ ID NGO 5:
5' -[A0HE] CAGAALEGREhGoESs Been deddribedehreade affE@endtichlly hérein. Each

of the D RO IREARO R RESIHEPAPSES THLRG "R EcERgery fpclosure also

form FJQt of th% inPéntibECPRkCaeildd: n%n,c &@&2 Hon bPEMAINestida with a
D NO__9; 5. - GTGACGACCTACGCA S27L, reverse

Provisgeey pggam'@e mtat@n@mmn(;@q’fm fgpm the genus, regardless of

f
whettEF6! et t%ér%%%ﬁ%k d%é@whla ST . SEQ 1D NO

12 [0695] CCATW& WIM}P%%] foT%n&rgeéﬂahfwm&f non-limiting
dlscu33|on of previ ously published ocu In thrs
examplp® dinfddditiang nvhs-;rmtﬂaﬁlrmr arpeets oA the jnvisatiom keerdeseribed in terms of
k r
Marktgsﬁ g&é’%g?@g&e gﬁllsl’édg g{ mt”rﬁD n§rt gﬁg?&?@é& ‘l? tlrle % Vgétg(% %srﬁltsg thereby
described/antermnef adyl individahl meﬂnbexd&sub gioepl oﬁmembarsnﬁyhe Markush group.
suitably be practiced in the absence of any el enent or

elenments, limtation or limtations, not specifically
di scl osed herein. Thus, for exanple, the terns
"conprising”, "including", "containing", etc. shall be

read expansively and without limtation. Additionally,
the terms and expressions enpl oyed- o herein have been
used as terns of description and not of limtation,
and there is no intention in the use of such terns and
expressions of excluding any equi val ents of the
features shown and descri bed or portions thereof, but
it is recognized that various nodifications are
possi bl e



within the scope of the invention clained. Thus, it
shoul d be understood that although the present

wonvwnveos has been specifical |y disclosed by pcefSereoeoooss

enbodi nents and opti onal fe#tures, nodification and
variation of the inventions enbodied therein herein

Wh glsull.osgd may be resorted to by those skilled in the
apls - hat such nodifications and vari ations are

considered to be within the scope of this invention.

.[0094] The invention has been described broadly and

Claimginetical |y herein. Each of the narrower species and

10.

subgeneric groupings falling within the generic

di scl osure also formpart of the invention. This

I ncAunléethod bEsegsitieinz® @36 tareti @ertbnt dvenpriRUR HdnaRistetihB to said
a proviso or negative limtation renoving any subject

mat ¢k $arapRund capabie of mpdigating the gotbvitypiaa msteioacid pihich encodes

th j |ﬂ@tre rial is specifically recited herein.
[OgggF&E?ﬁg enbodi nents are within the follow ng

clainms and non-limting exanples m addition, where
features or aspects of the jnvention_are described in
t er mee Bethod apearfing te glsim 1y whereingeid ¢edlys apukargotig ¢ellyi | |
recogni ze that the invention is also thereby descri bed
in ternms of any individual nenber or subgroup of

me nbler methbd abeprfiiagke shimg 2 pwherdihcstaid celick ainmagimalsan cell.
Clainms: 1. A nmethod of sensitizing a cell to cancer
treatnment conprising admnistering to said cell a
comMpiia in@fto FRAH h&8intthE nBethMid Vel
nucleicagg?%aakﬁgﬁt%ncodgga?ﬂgHE£§27L p%%%é?g}sgyn%ﬁgmwn,a
methouseas tady alilogy atoat, @lpag om ow.wherein said cell is a
eukaryotic cell. 3. The nmethod according to claim 2,
wherein said cell is a mammalian cell. 4. The nethod

ac Chlighh 8ol QcérdinBts any\bRIIAind 11t e, FREFSR indBulaBhg thie ctivity of the
froma _ human, a nouse, a rat, a dog, a cat, a pi

nun . g . .prg or
covituckeic 4@ vwhiehengodesdbe BPRY7L projeip compeises administegng at least one
wheneg) ating the activity of the nucleic acid
\/\hi‘%:hfegogﬁégg%éﬁse'the RPS27L protein conprises

adm ni stering at |east one oligonucleotide. 6. The
met hod according to claimb5, wherejn, sai .. )
ol | ﬂmme‘ﬁggﬁ?@égmg toy s Wfafg@ﬁtsawfroqgﬁ?naﬂmdéﬁ% an RNAi agent or

nucleRlisdfe LIRS Emolbcuidne met hod according to claim
6, wherein said RNAI agent is an interfering

ribonucleic acid. 8. The method according to claim7,
\g{; e@%kﬁﬁtﬁga gcéorr]ctﬁ%é f’coe Ella{l]g 6,r\;v e‘%&lﬂ%lal I IQI\I%z Ia(gjenl’c ?s aan i%{ergering

ribonucleic acid.

The method according to claim 7, wherein said interfering ribonucleic acid is a
siRNA or shRNA.

The method according to claim 8, wherein said sShRNA comprises the nucleotide
sequence depicted in SEQ ID NO: 1.

The method according to any of claims 1 to 9, wherein at least one chemotherapeutic

agent is used in said cancer treatment.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

9. The nethod according to claim8, wherein said shRNA
conprises the nucl eotide sequence depicted in SEQ ID

wOIn07h00308. The net hod accordi ng to any of cl aPa¥/S62403/000058

9, wherein at |east one che®®t herapeutic agent is used
|n sald cancer treatnent.11. The nethod according to
ere N sai d cancey treatnent is a

ﬁhaﬁg ng’f%el%t RAowhereinsaid; Gages dreatmgntisigchsimotherapy.
11 wherei n sai d chenot herapeutic agent is sel ected
fron1the group consisting of al kylating agents,
ant Teengthod iac®$dingm tlainh d0ioc d ], Whﬁncihsm’deilametherapeutic agent is
i nhi r at i num der. vat.i hor .therapies, . . .
o1 i o R P Ro P ok Se ik Eaing Resibp ahteiabpBies giimitotic,
I eSRPHEEmemask ﬁlhwit%rsaBﬁtuﬁhxfnf&h%‘t‘i\}e@tHdi‘ﬁoﬁﬁQHérﬁpleé‘ Rignihitg
nethod according to claim 12, wherein
c heimbibitersamene¢lenal gatibodies, bislagit mepdnse quh’réerg podigifferentiating
conS|s{|ng of adrianyci ne (doxorubicine), nutlin-3,
eto e phosphate and 5-fluorouracile. 14. A nethod

of sensitizing a cell against cancer treatnent

r%ml sing adm nistering to said cell a conpound
capHi wetgpd peferding itm@latnh &2, aehdreintle eremoterRrRgLiv agent is selected

i e OB AL R e

acq@ﬁﬁbhmbﬁndsﬂkum@mhéﬂar 15, wherein said cell is a
manmal i an cell. 17. The method according to any of
clainms 14 to 16, wherein at |east one chenotherapeutic
age T : .
oA i3 ) o B B2 R, LTy IR o
i s saidcéediradongroany cagable difishibitingable ativity &if tg: RPSZ11aprotein.
17 or 18, wherein said chenotherapeutic agent is
sel ected fromthe group consisting of alkylating
ageMcmeod baHARR1 L 1M Adih it C8Il id PRAPRIRICRAS
inhibitors, platinumderivatives, hornonal tHerapies,
S|gnaII|ng |nh|b|tors nDnocIonaI ant i bodi es, bl0|OgIC
onse. d|f| a ntlatln nts .The
B GEE kg 1 8ra 14 9615\ sFen RAQGPER Smatmanl S
chenntherapeutlc agent is selected fromthe group

consi sting of adriamyci ne_ (doxorubicine), nutlin-3,
et offsspefbopirsephag b amyizlamade sy i Govhesein af leagipne

ex

ol [ BERRIRARKEE, AlenEATREL B A B BBl - 5 10 o

22. A pharmaceutical conposition, conpr|3|ng at | east
RNAi . agent as defined in any af clains to. 9,

hipasth G o s B o 84 PRASE FEtRsE b hgmotherapy.

to claim®é.

The method according to claim 17 or 18, wherein said chemotherapeutic agent is
selected from the group consisting of alkylating agents, antimetabolites, antimitotics,
topoisomerase inhibitors, platinum derivatives, hormonal therapies, signalling
inhibitors, monoclonal antibodies, biologic response modifiers and differentiating

agents.

The method according to claim 19, wherein said chemotherapeutic agent is selected
from the group consisting of adriamycine (doxorubicine), nutlin-3, etoposide

phosphate and 5-fluorouracile.



21.

22.

23.
22,

The pharmaceutical conposition according to claim
conprising at |east one RNAI agent and at | east

woner7aneiosense nucl eotide nolecule. 24. The  PCT/SG2007/000058
phar maceuti cal conposition according to claim 22 or

23,
age
20

any

further conprising at | east one chenotherapeutic

. Al &iﬁ_ﬁ{ﬁ%ﬁ% hlg(??rlia %bé‘ﬁ{f’l}égg at §eadt O (éll?%)'ilﬁclg&cf%&rs r{iéﬁ%egd in any of

25. conposi n-accor
chimeb & %5 22 to 24, further conprising a

pharmaceutical |y acceptable delivery vehicle. 26. The
use of a conpound capabl e of nodul ating the activity

of

t he preparation o

to

crani b ‘ - .
A U S0 i SRR oy LA, L
enelkeclaimsdatorfe nt at 1248t offthantissmseafuckotidenmolendle according to claim

nmodul ating the activity of a nucleic acid which

enc

des the RPS27L protein for the preparation of a

medi cament for sensitizing a cell to cancer treatnent.

23.

24.

25.

26.

27.

The pharmaceutical composition according to claim 22, comprising at least one

RNAI agent and at least one antisense nucleotide molecule.

The pharmaceutical composition according to claim 22 or 23, further comprising at

least one chemotherapeutic agent as recited in any of claims 10 to 13 or 17 to 20.

The pharmaceutical composition according to any of claims 22 to 24, further

comprising a pharmaceutically acceptable delivery vehicle.

The use of a compound capable of modulating the activity of a nucleic acid which
encodes the RPS27L protein for the preparation of a medicament for sensitizing a

cell to cancer treatment.

_The use of a compound modulating the activity of a nucleic acid which encodes the

RPS27L protein for the preparation of a medicament for sensitizing a cell to cancer

treatment.



