1 SENSITIZING A CELL TO CANCER TREATMENT BY MODULATI NG THE ACTIVITY
OF A NUCLEI C ACI D ENCODI NG RPS27L PROTEI N CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] The present application clainms the benefit of US
provi sional application 60/778,519, filed March 02, 2006, the entire
contents of which is incorporated by reference herein for all
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[0003] Cancer is pathological disorder in which a group of cells (usually
derived from a single cell) have lost their normal growth control mechanisms and thus show
unregulated growth. Cancerous (malignant) cells can develop from any tissue within any
organ. As cancerous cells grow and multiply, they form a mass of cancerous tissue — called a
tumor — that invades and destroys normal adjacent tissues. The term "tumor" refers to an
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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SUMMARY OF THE INVENTION

[0007] In one aspect the present invention relates to a method of sensitizing a
cell to cancer treatment comprising administering to a cell a compound modulating the

activity of a nucleic acid which encodes the RPS27L protein or the RPS27L protein itself.

[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 RN A1 agent or an antisense

nucleotide molecule.

[0009] In still another aspect, this method further comprises administering at



[0009] In still another aspect, this nmethod further conprises
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there is a connection between the expression of RPS27L and the activation and expression of
p53. Fig. 1C demonstrates that p53 binds to the first intron of the RPS27L gene. Genome-
wide p53 binding targets in HCT116 cells have previously been performed using ChIP-PET
technology (Wei, C.L., Wu, Q., et al.,, (2006) "A global map of p53 transcription-factor
binding sites in the human genome" Cell, vol. 124, p.207-219). Illustrated are the nine PETs
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 p33 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 ChlP-validated p53 binding site (fragment B) were
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shows the results of transfection of HCT116 cells with RPS27L siRNA or a control siRNA,
followed by etoposide phosphate (VP16%) (10 uM) treatment for indicated times. RPS27L,
RPS27 and GAPDH mRNA levels were determined by RT-PCR. Fig. 3B shows that the
targeted sequence for siRNA was efficient and specific as it nearly completely ablated
RPS27L expression and prevented its induction after DNA damage, while having no effect on
closely-related RPS27. Fig. 3C shows treatment of HCT116 cells, which stably express the
RPS27L shRNA or a control shRNA, with ADR (1uM) for 48 hours. Cell death (apoptosis)
was measured by cells with sub-G1 DNA content. The bar graph shows the averaged results
of three independent experiments with standard deviation (s.d). indicated. In p53 wild-type
HCT116 cells expressing the control shRNA, ADR treatment for 48 h resulted primarily in a
growth arrest response, while RPS27L-depleted cells also receiving ADR underwent marked
cell death. Fig. 3D shows the result of transfection of HCT116 cells with RPS27L siRNA,
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with ADR (1 uM) for 24 hours. Cells were labeled with BrdU for 30 min and stained with
FITC-conjugated anti-BrdU and 7-AA-D. Incorporation of BrdU (y axis) and total DNA
content (x axis) were analyzed by flow cytometry. The representative histogram indicates the
percentages of cells in S-phase. The bar graphs show the results of three independent
experiments. Fig. 5B shows HCT116 control and RPS27L-depleted cells treated with
etoposide phosphate (VP16%) (20 uM) for 3 hours. Thereafter, etoposide phosphate (VP16%)
was removed by replacing 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
stained with DRAQS. Fig. SC shows DNA damage as measured by the comet assay in
HCT116 control and RPS27L-depleted cells after 24 h of ADR treatment. The damage

distribution, measured as tail moment (product of tail length and fraction of DNA), differed
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detail s see Exanple 6). A shows Western Bl ot anal ysis

HCT116 detals se¢ Expap F@ ﬁwSc‘éﬂerstgnx Blodwad yvis dor b&@ﬁli@pommi rangpd.1-
for cel a £.N n 5 n
P, B TR AR RERRERID AP YL Pl B oo BiEh Prlr @0ty kg Blo
with Amalfyﬁns oB85h p@ﬂcﬁnétPalmeﬂlgmeshEﬁwd H%dé%oﬁ@ellﬁnﬂ@ﬂlweseﬂmaﬁeﬁéeﬁed
and DNA . respe in zed A
' st ogr ARG 26 ERE e Eutte B3l 467 A8 BrtiNE Shfids G DX Fomtent,
popul atregactivd %e@@@ﬂ@%r?ﬂﬁlyzE@%yﬂa&CSrHﬁftfgrﬁﬁ@mdﬁ&h& fiRSpHréemtages of
cells in S-phase and cell population with DNA content >4N. The bar graphs show the results
of three independent experiments. Fig. 7C shows cells treated as the cells depicted in Fig. 7A
and cell death was assessed as cells with sub-G1 content. Fig. 7D shows a model of RPS27L
function 1n DNA damage response. Induction of RPS27L by p53 protects against DNA

damage through p21-dependent and independent mechanisms.

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



of three independent experinents. Fig. 7C shows cells treated as the
cells depicted in Fig. 7A and cell death was assessed as cells with
sub-3 content. Fig. 7D shows a nodel of RPS27L function in DNA
damage response. |nduction of RPS27L by p53 protects agai nst DNA

damage .t hr.ough p21- dependen nd | ndependent nechani.sns. | NI TI
(00207 Hetkie aiebrBEs naRERE SMhodtenl TR ol BRI oR irail The, Pope iethe
appendefiventibal AH @cemexilahitiedrd FitdiDwRhidehaiabplidatibh@rd Rlch@okAEH herein by
Unl ess defined otherwise, all technical and scientific terns used

her ei n 'RSF@CE-he sane neaning as is conmonly understood by one of
ordinary skill in the art to which this inventjon bel ong.s., Li kew se,
H]ill

the terninol d§92lsed By ﬁ%‘?"éﬁﬁ%@sﬁ P 6%%‘%&?4‘?@?&&@“%{% tshtos Whetgyer
and is 90bwd HeeRGROdofphisiot. THR, ﬁgeoaetheft_eﬁxhegonanlsﬁa@e@-!i%ca«éé khat the listed

docunents which are cited within the applicatio i ncor porate

her ei n ehymentedrereqrired dromwptoRy bug Srpeihst elghents aresoptimmat aridyoky di mgy not
but notbel iré?eﬁted to, whatever follows the word "conprising". Thus,

use of CHe CeFfm "conprising"” indicates that the listed elenents are

et 0 o UL bt e S SRR A L s

or may not priesent”. consi's I'nc
and | i ni¢ plarate’ conkiatiey ef’. Thhd, ohes phrtidee” cphyistig Oft dmdicaés that he 'listelhalaments

t he phrase "copsi sti of ' Jindicates that the Jisted elenents are
requir éﬁe@ﬂuﬁﬁcﬂﬁfﬁi@?‘{j)‘?ﬁéﬁd‘dﬂﬁ Or%heétei? ety BRERT FOHE- be present.

[ 0023] The t "to mnister” or. "admnjstratjon” refer to e

del i very of e@%ound?ﬂ’r‘?otle’é]&ijl tQSad?‘Bf”é%F eff taém?lﬂlstrﬁtéonprrggeéﬁ? the égwe’[y of
i nvent ic@ﬂhﬁoﬁmhnal_%cﬂest Referagett irC ale! pre@@it link@ntioh Cuh s @l ihgRpbei AN i dase
or chenot herapeutic agents, or of a pharnmaceutical conposition .
cont ai AURGIY ﬁﬁg%lp@eu B0 Eha@nBerap@iicragent. oF & ehPhamiaeaiticeh compasition
or gani $ghffing e oERPSS cRired RE BVER lrég(éjthﬁvetn’Eigﬂrcd@{'&rgQﬁis LRk pBfpose of

ot her disorders which can be influenced by nodulating the expression
of RPSPTevenfiQooyjreathent ef eancer emethercdibayders vdagts carhlee inflluencbddiy mndadhting

nucl ei J ; expression vector, into a recipient cell by
nucl ei ghﬁgpgésﬁg)&%ggggagléhe transfer. [0025] The term "vector" refers

to a nucleic b6 nol I Ofw 1t ' . cl ek c
0,3 Toch PR o B0 2pale O pLLATARELORATEY Bsh ek
i nt egr ahedpreeddovectar into atregriaited]] bgaudelc, acithmediaed pehet amser.
integrated into the chronosonal DNA of the host cell. Another type

of vector is [8028pi soride weemt dvector! erefera touel miaieiacaad caplebble capkble of

gﬁ(;?;, g@%%%gﬁgg?a@%%%%fegg aiﬁ:gf&oi which it Hedt liirﬁgeﬁ. ng Ey‘peeo'fg/'f:d:tof:jl is a genomic
integrated vector, or "integrated vector”, which can become integrated into the chromosomal
DNA of the host cell. Another type of vector is an episomal vector, i.e., a nucleic acid capable
of extra-chromosomal replication in an appropriate host, e.g., a eukaryotic or prokaryotic host
cell. Vectors capable of directing the expression of genes to which they are operatively linked
are referred to herein as "expression vectors”. In the present specification, "plasmid" and

"vector” are used interchangeably unless otherwise clear from the context.

[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



cell. Vectors capable of directing the expression of genes to which
they are operatively linked are referged to herein as "expression
vectors". In the present specification, "plasmd" and "vector" are
used i nterchangeably unl ess otherwi se clear fromthe context. [0026]
The term "nucl ei.c. aci d" . Jnucl eotide’, "nugcleotide | ecul e". or

"ol | gortEYEbePREIIZAIE L P8 GePhileiids: FaEbema 2 CHEeRATHORBREieve
aci d ( DN&ymndAthuclebR@RUE Ineh Gudiebilddidid)ies. The term shoul d al so be
understood to include, as applicable to the enbodi nent being

described, sijgbg st r awgché pHERe a5udEd SLidokybHaAAaE6RS &) meff the process by
doubl e- st.r anded c[!?F‘cé)l ynucl eot i des. Besi des ribose or deoxyribose the

sugar grEHhEVertRc ARGk ¥anda daying smmletelmgr partially sompliinengdy nucleotide
der i vatgyesctasROtogttih viderpreddidili 'rea&tk%ﬂls&ggm% QH%]‘S:?E'S%IQ double-

subunits” of an ol i gonucleotide nmay be | ol ned ph_(Sisph_o ester
| i nkagestrangsido Sigbiad owiih ospeeifici hikdrgeen bonés. hiilthgshougeionatié Strankdagey be a

by oth ons |1 - ri I s that do not.8 .

oo BRSBTS AR08 W0 ehlPhaf Bnd e i
ol i gonuecidepthusl dybmdizdtimnecan inadve RN ANRBIAEhibirilis SDDIA : DA hyigidspbi HBIA:DNA
noi et i ?E{ .%0027] Wth the phrase "nucleic acid hybridization" is

meant B“ tocess by which two nucleic acid strands having

conpl etely or tiall onpl enent ary nucl epti de equences cone, . |

t oget her u ndeﬂDBg’g]edet %F‘?‘?g%’l?lﬁ%m?riy(r) %ﬁﬁit&i‘t&ﬁg n‘eae qlﬂ%rﬁeﬁueé’t"%?fes,lmllar
doubl eregibrpbeedo iRl diriided HREGE fatids Nyt t® defferb@Nfbzionkl dth@e MR ghele-
acid strand may be a _ deoxyribonucleic acid (DNA), a ribonucleic acid

(RNA) , sBandsd aidgie Goist hayised apcleptidsebasg qommesitiga; that; allayy he single strands to
hybri di 3! j I =Y [ W [ 0 -
R DN T e O Bl O R s Bl AR W¥arh contiguous
nucl eotsegiense qliswdedidgs of pn¢ kiagle-stregd aivegoh 15 wblesh fgine astriemafebanonical "
nucl ei i t i.fferent regions of the same.single- .stranded
el o & Qe ooled Sacf epleS iR o] SRLAT Strulepfe PP 578 408 Tl
st r andstriededhgiondiuch thagatibgaired wathst ab| e atkd ahiserasied anigled, the nucleotides
hydr ogen- bonded (r,ig%l, og. \ V\her] a contiguous sequence of nucl eotides of
one si NGTWNETSAHRAFCRY PORENGHPY - to form a series of "canonical "
hydr ogen-bon ase pai,rs wth an anal ogous sequence qQf nucl eotides
of the ot her d@ﬂ%@ o- ok BRI CPUEE SFHUCEER: wrtarﬁgﬂgwcpéhaagpﬁl@dew 3 Rarticglpr

T and Golypep@dd &gaeg(iﬁél £ nhél6icRuiel RQidnde that KAMHGEANRE (A Be cRRIJTENIAY and

conpl enent ary. E 029] A "protein coding sequence” or a sequence that

" encodés translated {indhe aase of RRNAPinte & ROLYRSEPEs devitrprdn wive| wlen pla¢ed under

sequengg. LHatol IoF i | J2NAY; i I

(in the case of0 ﬁ%&?ﬁ%ﬁgﬁ&ﬁﬁ%@%@@%&%ﬁﬁﬂ% tr oesggr)]ptlhﬁ C\?F%lgas\%ﬁié%tcg%e

pl aced datedeined thyen gfarttcodén off thaptappno)iesniney ahd b drapslseguenp esdomlethe 3'

boundar(éa%gox%f) ttepn%n%s(?.dkngocﬁgg us%qn&e%cg f&n include, but is not limited to ¢cDNA from
eukaryotic mRNA, genomic DNA sequences from eukaryotic DNA, and even synthetic DNA
sequences. A transcription termination sequence will usually be located 3' to the coding

sequence.

[0030] "Cells" or "host cells" are terms used interchangeably herein. It is
understood that such terms refer not only to the particular subject cell but to the progeny or

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



determ ned by a start codon at the 5 (amno) term nus and a
translation stop codon at the 3' (cardoxy) term nus. A coding
sequence can include, but is not limted to cDNA from eukaryotic
rTRNA genom'c DNA sequences from eukaryoti c DNA, and even synthetic
t,r ansce i term B usual ly be

t | |
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ferms rorer rOOsghry H eab%ﬁ!}%%ﬁéﬁﬁ%ﬁ%"dm & BRI HEE et Aeting or

pr Ogenyn@Iulatﬁiy; gttt ealmple dgesifd of itdieadingetht -trah 88 bton Bl tE/Br translation
"sensitizing” as used in the specification and the clains of the

pr esentCXHGEIRD develabe Frag seqtgnce el deneml Bbe rRYA He, ke AGaLEEPtide,

t he pregle&garﬂﬁjgﬁg&élg hucfore susceptible to a certain treatnent
t han before. "For exa% e, a therapeutic nmethod for the treatnent of

cancer using chenot herapeutic agents described herein, wherein the
chenot herapeutic agent had no effect or only at hi gher dosages, could

be used or used at 9 Immﬁﬂﬁeﬁﬂstk&meﬁremﬁm NEIeR! | using
the nmethod of the present invention. [0032] Wth "nodulating the

activity of appgg) ei ¢ Bfirdspohse rfEaDtNﬁﬁlda%{d 589 r@a[mmﬁi?ﬂpl&%flé nlglll fa@ﬁvate a
exanpl e decreasi ng or |ncreaS|ng t he transcrlptlon evel

t r ans| @roteefion BRisAEEsenshle fepaiein endentocesufinge ﬂveqweﬁelehfeecygle og@wm may, as

DETA E@B@b@g@hﬂﬁ%ﬁ%@?%%@% cﬁE Oﬁ%‘ff%g%‘&r s”?tgﬁésfeéc gt %ﬁ%ﬁém and

danage irregaradt damage(AhsuyiB B. aad EiledgeeSH. (2000x ﬁ&mlmmmgmetspomaﬂnita’ng
repair in,ord t o continye,,t e, nonng lif

o v ofEPSHPATES 2yPerRRT e Y a0 RS EEDk e b MBSy T hes
face ofbcHuedssi pey aﬂﬁoﬂhﬁtrrﬁ[b@rlﬂhbHAdm fedhade. Bs B. traerifddret@tnr with
S1J. (2000) response putting checkp0| nts in

he
pers pe&%é’m%as aF%Vlfw d153 @c@ togs gy 43990 tarﬁe SepFOR t@%bwes genonygdVei,
is belgevegul 0 Rkay GZG@Gbr R oﬁa@lrﬁ’zﬁ) bpg%aﬁl%ﬁ@n ﬁm A§te® in the

transcrlptlonfactor w th bi ndi'ng activity, p53 binds as many
as 300 humegegengered sCelh vdle 1Adma20gEnBhend \mtlvelycregulatewhe @xmqssxan of its

(2006) " p tpan o] a b in_the
humn, Gehs R I8P g s RR Yy, PANSRERE L R AREIRE ThPE Mgt Fltpl

expr esqm-ccgramfassdcwtecblwvmsgtametamctsa*eg;ehdugmdapolﬁttshsi'J BzdiSChemamgl 279, pe21183-
al . 4 3- re ulated tr cri,ption ro m.,associ at

genot 0%9 a@t 6@&80%8?}?533?%1 atigey @*UOM fiamQ%areﬁg? 1%3&011 of

21192) celVjyele mse@ue@e@@e of apdstodst(iLyad,i DIP. Tl pyhng. P danBReRhE:

the induction of _cel cIe arrest, senescence or apopt05|s Lane,

D. P. amdPlciation of th@mé rl’é:gg{ﬂ]il@l Med, vol. 8, p.38-42; Vogelstein, B., Lane, D.
and Levine, A.l. (2000) "Surfing the p53 network" Nature, vol. 408, p.307-310).

[0034] Current evidence suggests that p53-dependent cell cycle arrest is
primarily mediated through transcriptional induction of the cyclin-dependent kinase (CDK)
inhibitor p21 (el-Deiry, W.S., Tokino, T., et al., (1993) "WAF1, a potential mediator of p53
tumor suppression” Cell, vol. 75, p.817-825; Harper, I.W., Adami, G.R., et al., (1993) "The
p21 Cdk-interacting protein Cipl is a potent inhibitor 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 p534IPI (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 pS3" 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



exploitation of the p53 pathway” Trends Mol Med, vol. 8, p.38-42;
Vogel stein, B., Lane, D. and Levine, 1A.J. (2000) "Surfing the p53
networ k" Nature, vol. 408, p.307-310). [0034] Current evidence
suggests that p53- dependent cell cycle arrest is prinarily nediated
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i nhi bi t or mani‘pul ati on of p21 level appears 10 be a feasib
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revio unkno is regulated b (see Exa
P l'ése:e Ex e \flzw}or i':{ll‘t getalls) This %wans for ex%m% e, that in the abrsrgnce of RPS27L,

ampl
DNA damage, caused for example by a chemotherapeutic agent, induces apoptosis instead of
cell cycle arrest. RPS27L therefore appears to function as a control switch to determine

cellular outcome following p53 activation.

[0038] Thus, one aspect of the present invention provides a method of
sensifizing a cell to cancer treatment comprising modulating the activity of 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



further details). The results described in Exanple 1 show that RPS27L
expression is up- regulated by p53 thrqugh direct DNA binding. It was
further found in this invention that RPS27L protein expression
depends on the type of stress for p53 activation. Wile its

|nduct|o n_ADR- t ted | s. 1S _associ cell. cycle
oot TERElOR e moprel iy EfeaberheRRESH B4 Fend Rk U SRiilafie Bephod of
t r eat meh¢ pes¢ntéh@hisnW th a strong apoptosis response (see Exanple 2
for further details). This nmeans, for exanple, that in the absence of
RPS27L, DNA magejge, dabachplos tiexangiters byvadahaizotiae map dutressimotatievel
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apopt osi s throug ct Bax-nedi ated m tochon pat
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of RPS27L protein is decreased. Thus, faced with the DNA damage due to the use of cytotoxic
agents (like in anti-cancer chemotherapy) a malignant cell rather undergoes apoptosis than
DNA repair when RPS27L protein level is depleted. Sensitization of a malignant cell by use
of the method of the present invention avoids the use of high doses of chemotherapeutic anti-
cancer drugs because the pathway to cell repair will be obstructed by decreasing the level of
RPS27 protein level in the malignant cell. Accordingly, already low amounts of anti-cancer
drugs provide effective treatment of tumors. The use of lower amounts of anti-cancer drugs
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
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RNAi agent (i.e., an interfering ribonucleic acid) can also be used as compound that
modulates the activity of a nucleic acid encoding the RPS27L protein. The use of interfering
ribonucleic acids such as interfering RNAs, short hairpin RNAs and micro RNAs has become
a powerful tool to “knock down” specific genes. RNAi methodology makes use of gene
silencing or gene suppression through RNA interference (RNAi), which occurs at the
posttranscriptional level and involves mRNA degradation. RNA interference represents a
cellular 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
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microparticles and delivered intradermally by a particle bombardment device or "gene gun" as
described in the literature (see, for example, Tang, D.C., De Vit, M., et al., (1992) "Genetic
immunization is a simple method for eliciting an immune response" Nature, vol. 356, p.152-
154), where gold microparticles are coated with the DNA, then bombarded into skin cells.
The use of nanoparticles for delivering siRNA is another suitable approach for cell-specific
targeting. This method has been described for example by Weissleder, R., Kelly, K., et al.
(2005) "Cell-specific targeting of nanoparticles by multivalent attachment of small

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



19 base pair long nucl eotide sequence depicted in SEQID NO 1 (see
al so Exanple 3). Thus, the agents used in the nethod of the present
i nvention can be used in therapy for the treatnent or prevention of
cancer. [0045] Where the nmanmalian malignant target cells are in
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interstitial space, into the circulation of an organism, introduced orally, etc. Methods for oral
introduction include direct mixing of RNA with food of the organism. Physical methods of
introducing nucleic acids include injection directly into the cell or extracellular injection into
the organism of an RNA solution. The agent may be introduced in an amount which allows
delivery of at least one copy per cell. Higher doses (e.g., at least 5, 10, 100, 500 or 1000
copies per cell) of the agent may yield more effective inhibition; lower doses may also be

useful for specific applications.

[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



Exanple 3). [0048] Yet a further exanple of delivering an RNAI agent
to a selected malignant target cell ks the use of a biol ogical
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appl i cations. 0] As previously nentioned, the cancer treatnent
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differentiating agent. [0Q051] In general,  chenotherapeutic agents act
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agents Ihﬁﬁmtiweeexatﬂ[bieq)hﬁfspiﬁMCdﬁﬂ,al antibodies include rituximab, trastuzumab and
gemtuzumab ozogamicin. Rituximab causes cell death through binding to cell surface
receptor on lymphocyte-derived tumors. Trastuzumab blocks the growth factor receptor on
breast cancer cells and gemtuzumab ozogamicin contains a specific antibody that attaches to a
receptor found on leukemic cells and then delivers a toxic dose of its chemotherapeutic
component to the leukemic cells. An example for a biological response modifier is interferon-
alpha which exact biochemical function in this regard is still unknown. An example for a

differentiating agent is tretinoin which induces differentiation and death of leukemic cells.

[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
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preparations of the present invention can be formulated into pharmaceutical compositions by

combination with appropriate, pharmaceutical acceptable carriers or diluents, and may be
formulated into preparations in solid, semi-solid, liquid or gaseous forms, such as tablets,
capsules, powders, granules, ointments, solutions, suppositories, injections, inhalants and
aerosols. As such, administration of the pharmaceutical preparation can be achieved in
various ways, including oral, buccal, rectal, parenteral, intraperitoneal, intradermal,

transdermal, intracheal, etc., administration.

[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.



pat hway rather then cell arrest or senescence. Thus, the conbi ned
effect of RNAI agent or antisense nugheotide nolecule referred to in
the nmethod of the present invention depends not on a direct
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powders, granules, ointnents, solutio positories, injections,
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I n pharmaceuti cal dosage forns, the phar rraceuti cal preparation of the
present i nven[ﬂﬂmi nay e mim alb hdmerdsted dmeph)armanetmpa)]r prepamatien in a local
associ at | ation, wt h har,
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as |lactose, mannitol, corn starch Pato star ers,
such a@xa}np@tbaltafigﬁf@d@eaﬁdjﬂab@eup %@dﬂdﬂubloféﬁe’ ademiovat i ves, acacia, corn

[0063] In addition to the formulations described previously, the
pharmaceutical preparations may also be formulated as a depot preparation. Such long acting
formulations may be administered by implantation (for example subcutaneously or
intramuscularly) or by intramuscular injection. Thus, for example, the pharmaceutical
preparation may be formulated with suitable polymeric or hydrophobic materials (for example
as an emulsion in an acceptable oil) or ion 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] p53 exerts its tumor suppressor function predominately through



starch or gelatins; with disintegrators, such as corn starch, potato
starch or sodium carboxynethyl cellul gge; with [ubricants, such as

talc or magnesium stearate; and if desired, wth diluents, buffering
agents, noisteni ng agents, preservatives and flavoring agents. [0060]
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[0067] The physiological relevance of p53 binding in the RPS27L gene was
also assessed here. In addition to the validated binding site located in the first intron, sequence
analysis also identified four additional putative p53 responsive elements within 1.1 kb of the
promoter region, as illustrated in Figure 1D (upper panel). To assess whether any of these
sites mediates the p53-dependent 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



ri bosomal protein S27-1ike (RPS27L) with a previously unknown
function, was potentially regulated hy p53. RPS27L is |ocated on
chronosone 15 of the human genone with the position 61235856 to
61237660. [0065] Figure |IA depcits the m croarray anal ysi s showing a

set of u b in
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HCT116 Feetorals in M@é@c@ ¥ Bielogy’ desne Ryblishing Mﬁ@lateﬁénéwléeyént%mm@m 1587.
bet ween the expression of RPS27L and the activation and expression

of p53. [0066] Furthernore, anong the >500 p53 binding targets which
the present inventors have previously identified in the human genone
usi ng m&@n i munopr eci pitation (ChlP)-PET technol ogy (Wi,

C L. ., et al _@21006 supra),. RPS27L was found to be

st rongIF353 adent RES2 7L pratein lad‘b‘gﬂmb‘ﬁ sampY-dapendentocat ed in the

first intron (Figure 1C). Thus, RPS27L expression appears to
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co-transfected _into p53 null HCT116 cells together with a p53
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contt e 45 gEF LA o TS Sptkbtobo SOMLLOT Aol S50
anal ySISQmuhs O (ol oﬁatﬁhaﬁmnfaedfeﬁl 1ihe) WSHGSHDEYiS(th&QSﬁurObIastoma cell
line) cells (p53 wild type) as well as Saos-2 cells (human osteosarcoma cell line, p53-
deficient) were treated with ADR, etoposide phosphate (VP16%) and 5-FU (Figure 2B).
Again, ADR and etoposide phosphate (VP16®) induced p53-dependent upregulation of
RPS27L protein but 5-FU induced its downregulation. Collectively, these results indicate that
p33-induced RPS27L protein expression depends on the type of 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

[06070] In HCTI116 cells, it is known that the DNA damaging agent ADR



[ 0068] General procedures for carrying out nucleic acid nodifications
referred to in this and the follow nggexanpl es are described in
Sanbrook, et al., "Ml ecular Coning: A Laboratory Manual ", Cold
Spring Harbour Lab Publ. 1989 and Ausubel, et aI CUrrent Prot ocol s

in Ml ecul ar ne Publ i shi soc
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upregul ati on of RPS27L protein but 5-FU induced its downregul ation.
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lung carcinoma A549 and osteosarcoma U20S cells (data not shown), indicating that the

increased cell death response to DNA damaging agents is a general feature of RPS27L

deficiency.

[0072] To further define the nature of this cell death response the inventors
used another assay, namely flow cytometric detection of cells stained with JC-1. The JC-1-
staining identifies cell death events as a result of loss of mitochondria membrane potential
(A¥m). As shown in Figure 3E, ADR treatment of RPS27L shRNA cells resulted in a marked
decrease in AYm 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

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



expression is correlated with the cell cycle arrest phenotype, the
inventors next set out to determ ne whether RPS27L knockdown in HCTI
16 cells wll render apoptosis rather than cell cycle arrest upon
ADR treatnment. To achieve this aim the inventors sil enced RPSZ?L
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H2 phosphorylation on serine 139" J Biol Chem, vol. 273, p. 5858-5868). Depletion of
RPS27L expression abolished this co-localization, although it had no effect on v-HA2X foci
formation. These data suggest that RPS27L is a nuclear protein participating in DNA damage

response and is recruited to a subset of DNA double-strand breaks.

Example 5
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
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et oposi de phosphate (VP16(r)) treatnent, the inventors detected a
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(Figure 4B). In addition, RPS27L partially colocalized with
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nucl ear tein art| ating in. DNA danage respo and. is

Fecr ui EUAR aping Bies eltadet phictertthir SugsRHRYa raan LKA AEI Bopgssyfhese
depl et icefls. 1@ Sddhnirgsti RPSUNCIdepleRl defTerd SelNdkfaydd\a S%Qm@ vOHIEAKPQhiRn g,
and DNA repair [0075] G ven the increased sensitivity to DNA danmage

upon RPSITDE te s idereared PNA damagadn iiespeslis. Thersgesuifaserporhetriepothoys of
of RF’S%%;Imt%&We%ier% ?Sﬁ%l%ﬁ %laﬁ 0| nt FACS analysis with
or

7-ami no-act i nonyci n D staining content) and

ooy ghon (5 od e 4 0utd o0 M S b v o
RPS27 L ngrip|ideechniCTab34y teh Ismighetal @elDblactrophoresis assay in which damaged DNA
migrates to form a “comet tail” that is proportional to the amount of DNA damage (Collins,
AR. (2004) "The comet assay for DNA damage and repair: principles, applications, and
limitations" Mol Biotechnol, vol. 26, p. 249-261). Cells were incubated with ADR for 24 h
and were harvested and processed for the comet assay. As shown in Figure 5C, ADR-induced
DNA damage was significantly enhanced in RPS27L-depleted cells, which is consistent with
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. However, parental cells underwent a dramatic decrease in DNA
synthesis (from85% to 11% 24 hourspafter ADR treatnent, whereas in
HCT116 cells lacking RPS27L, this decrease in DNA synthesis was
partially rescued (from86%to 27% (Figure 5A). In addition,

RPS27L- t derwent.a substantial .accumul ati.on, of.
ol 1o a7 RS TG GF BN U R o B R G el i
cells (0K vs 10.5% . These findings suggest that | oss of RPS27L

m ght confer a DNA damage cell cycle checkpoint defect leading to
chronmosone instability. [0076] A deficient DNA danage checkpoint is
expected to increase DNA damage. y-H2AX foci are considered to be
sensi t iBsaampldibcat ors of double strand breaks (DSB). W | ooked for

y- H2AX focus formati on after etoposi de phosphate (VP16(r)) treatnment
and nRPIVile dephdionevmpairbi p21 yacoosiHfaho upaahDNA dFaguge wRichh@osfers

that a,one hour. trea t. with VP16 induced prom nent DSB foci, as
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DNA 1 e@lainag®tBe BSentofs AdR€88Ress6@ tHeSeffebNofaRPR I 7aslbss PSR dipkieRb Satflvay. The
HCT116 cel I s displ ayed. a sustai ned ¥ H2AX stainin ol nti ng to the
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conet asstaast,f i3 -Midendanagivaind ofepand and MDBI2pives, ndpiecleasdd ©ivsh, RRSZVL
limtations:. Ml Biotechnol, val. 26, p. 249-261 Cel I s e

| ncubat® ViR FEECSHY relegiye mpaﬂﬁs?tv%‘g i 1%41)&“5? JeB32dPPBIothef
comet RFSAYL. BEmidraWAhé BitnktigH i€ HG 1 160R11E BEYELakpl N HRPBIE WAS inventors
significantly enhanced in RPS27L-depl eted cel'ls, which is consistent

with &ouns a sugstandxdacraase pNR2Y apaicin lang! imdiR Q% el iy ayhieh JRS2ABr was
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a rel i @Bl pritadiacatrounlatdn epnmdnessd iRl S2dbvegercanel! ypaspdcidid. nst abi ity

(Fenech, M (2005) "In vitro m cronucl eus technique to predict
chenosensi ti M08Y9] Met Hbdes fitiler Knud thail the Tdduced p2 BpBRgin Peahaepalot due to

A., Bal ishnan,. L. . . al ., (20Q5). 5-kac f al y(,ADP-ri bose) :

pol ynerlrggﬁel[t%{] Zﬂeﬁ%r?sgﬁﬁtﬁ: " éﬁ’ﬁé 223521}:}{61\:7"@ uiéé{gls s‘g% i i{ﬁgklf"@ﬁic&mix Shangeg. in
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m cr onuc equency | RPS27L-depl eted cells upon ADR treatment,

furt hetaL E’{i’%&?ﬁi T%%‘ﬁ?"ﬁé il Pé‘&?lncﬁﬁpmg‘%@? HEENGE cQ-HRRTRrdesh PSt-ghpIEsE

(Fi gur ge&b) (pdD1eA2) | with heFEasBrEPRNOIRNbE af UENTL LA pestilgtvebds $nt8fHCT116
cells and the result showed that RPS27L overexpression markedly increased p21 protein
expression in a dose-dependent manner (Figure 6D). Collectively, these findings suggest that
RPS27L positively regulates p21 protein expression. Loss of RPS27L results in attenuated
p21 protein induction following DNA damage.

[0080] It is well-known that p21-deficient cells are defective in cell cycle
arrest and are more sensitive to DNA damaging agents (Bunz, F., Kobayashi, R., et al. (1993)
"cDNAs encoding the large subunit of human replication factor C" Proc Nat! Acad Sci USA,
vol. 90, p. 11014-11018; Fan, S., Chang, J.K., et al. (1997) "Cells lacking CIPI/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



23 RPS27L leads to increased DNA damage and chronosone breaks after
treatnment of cells with ADR Exanpl ez RPS27L depletion inpairs p21
accunul ati on upon DNA damage, which confers hypersensitivity to DNA
darmage [0078] As RPS27L depletion sensitizes only p53 wild-type cells

to DNA ' f t . of 27L |1 0ss
on p53 S BAAHRL phdGer AXERLERD Etb AR IRE A EBE bt VR S 45803
i ts dowidstshRam)t brthedescefl® In2 1 porpressod addh®indacioneaf@ AR trégtmie it e leadly
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(1997) rradedtiagainsicke PYACHPRAgEAREPagenes exhibit preferenti al
sensitivity to cisplatin and nitrogen nustard"” Oncogene, vol. 14, p.

2127- 2136). To establish a functional role for p21 decrease in the

phenot¥Pic changes upon
efails to the experimental procedures used in the above referenced Examples

Cell Culture and Drugs

[0082] The human colon carcinoma cell line HCT116 and its p53 knock-out
derivate cells were kindly provided by Dr. Bert Vogelstein. HCT116 cells can also be
purchased under the ATCC number: CCL 247. The human osteosarcoma cell lines U20S and
Saos-2 can be purchased under the following ATCC numbers: U208, ATCC HTB-96; Saos-
2, ATCC HTB-85 and SH-SYS5Y, 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.



RPS27L depletion, the inventors created an HCT116 cell line stably
expressing p21 shRNA (a 24 commrerci absproduct obtained from

Dhar macon I nc, Lafayette, Colorado, USA was used as p21 shRNA). In
these cells, p2l1 expression and its induction after ADR treatnent

were n I ) 0 Fi ZAL. L respan to -
£ F eat e s FRR s PV BB ol R O broni P RBRR T W e
cont r olTheelstatnede nalln edlergr andlzedr bes Fad chligur €BDB)BiosdidncaddFéi ahe BrdU
BrdU st.ai ni ng,.i ndicated that the inhibition of BrdU incgor ion .
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Thus, p2lr i admeet ﬁ@mr%%?@éc%ﬂxce)t\b&e%@Qﬂ?&bb&iv@@?f&%‘\ﬂi%ﬁl@'iﬁstguction
phenot ype of S27L-depl eted cells. Further knockdown of S27L in
p21- dephamel Yeined caily wese apdiersr baddiGScehbyr 31 dbipsciegnset hed |quortifiedf by
cell d | e 1N ponse to ADR (data not shown).
These %@%I%l%ﬁé%@ﬁgﬂ?h%@}eﬁi red p2l protein accunulation in
response to DNA danage in RPS27L-deficient cells is sufficient to
confer the defect in cell cycle arrest and hypersensitivity to DNA

damage.cd 081kl 2@1@ InRefdriisdeeased hyperploid population in
p21-depﬁet§§ cgﬁa aétlér ADR tereat ment (Figure 7C) was observed.
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(Fi gur evifdlly.infeelei@eNd WeleyselebRB $£ a hidafinh %aiﬁfﬁﬁeﬁﬁg/ﬁﬁ bMronBfci & individual
agai nst. the DNA damage response. Details to the experinental

pr oc ed dFegsTagistt Plﬁn%‘éefz%@ﬁ@?t@cbpé@léﬁé@ﬂe’m@aﬁ?ﬂ-es Cel | Culture and
Drugs [0082] The human col on carcinoma cell |line HCT116 and its p53
knock-out derivate cells were kindly provided by Dr. Bert

Vogel stein. HCT116 cells can al so be urchased under the ATCC

number Prosin Aralysisanc Gmaration ebARfdRRSL HeRRIPPAES L20S and  Saos- 2
can be purchased_under_the foll ow ng ATCC nunbers: U205, ATCC HIB- 96;
Saos- 2, ATCAOPRH. g5 d&rrlissrersysywesietcmdcped #ab. REA (byfige (0reMomasHECL
DVEM  supd, efeit et i t Dsd 0% atel, BRviagd&er UM a3, sodium deoxycholate and
penicillin-streptonycin (Invitrogen). Adrianycin, etoposide

phosph aﬁr@el@maﬁnb)tprsa nidhedysatesor e claciibd e centpiiveshons atdl 66 H09megJoy b minutes

Al drichy 45@\@r(§(\éﬁq0%tcéx¥trations were determined with the Bradford Protein Assay Kit (Bio-
Rad). 20-50 pg protein samples were separated by SDS-PAGE, transferred onto an

Immobilon membrane (Millipore) and blotted with antibodies. Anti-p53 and anti-p21]
antibodies were from Santa Cruz; anti-MDM2 and anti-Puma antibodies were from Merck.
The rabbit polyconal antibody to RPS27L was raised against a 14 amino acid peptide from
human RPS27L (SEQ ID NO: 2: LHPSLEEEKKKHKK).

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



[0083] Cells cycle analysis was perfornmed by DNA content
quantification. 25 The cells were fiyed with 70% et hanol and st ai ned
wth propidiumiodide (50 g/m) staining. The stained cells were

anal yzed by FACScaI i bur (BD Bioscience). For the BrdU incorporation
assay and m ondri al rre pot enti al det ctl on, the, Brd | ow
Gt an RS R G PR REBPES SO LR e GPoRErs’ (8 Chem, vl
respecty7oep. >Q,11fgguzl1m)ng the instruction manual. Stained cells were
anal yzed by FACScal i bur (BD Bioscience) and quantified by wusing

Cel | Quest software (BD Bioscience). Gene Silence by RNA Interference
[0084] The siRNA oligo targeting RPS27L (SEQ I D NO 1:

ggt t gctinnaageid@aei@nv@Staning had @brfo@Micadsegey and transfection was
conducted using Lipofectamne 2000 (Invitrogen) according to the
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anti bodies were from Santa Cruz; anti-NMDW2 and anti-Puma anti bodi es
were frPasepMdsck. The rabbit pol yconal antibody to RPS27L was rai sed
against a 14 anmino acid peptide from human RPS27L (SEQ ID NO 2:
LHPSLEEEKKKHKpSS|LucCi fpgam&deﬁllReS@T]LM’ﬁ:s\ays F£ORBHdd H')hRTp}P(Dmtsﬁﬂ‘g Rinaaedalen

of RPS27L wer d.i o t he | uci ferase ve (Prone .
HCT116 U584 tﬁﬂ%@*’f?@% pP%wécm 8| ra%“@rlptaé%fé epfécfamal@ at)l%a’CR

co-tranghepiied W t frigthe PSFi@Mpy eSsi Qhvwigsdell S andyifPS27L s 0ot @fimers
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product and empty vector were digested with Kpn/ and EcoRI (NEB) and ligated with T4

ligase (NEB), followed by transformation and selection.

Cytokinesis Blocked Micronucleus (CBMN) Assay

[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 pg/ml 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



transcri ptional program associ ated with genotoxic stress-induced
apoptosi s" JBiol Chem vol. 279, p. 2%183-21192). | munofl uorescence
Stai ni ng and Confocal M croscopy [0087] The cells were seeded in
4-well or 8-well culture slides. After treatnment, cells were fixed
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Anti - RPS27L Anti body") and Al exa Fluor 488 or Al exa Fluor

546- conj ugat ed secondary anti bodies (lInvitrogen) for 1 hour each and
nmounted in Fluorsave (Merck) nounting nmedium DRAQS (Biostats, UK)
was di |Alkeliné Singhu@tll G31 ElRtiophvfesis (QunlegpAssayai ni ng. The stai ned
cells were exam ned by Zeiss LSMb10 confocal mcroscopy. Plasm ds
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ligate i 1 igﬁa}g(‘ug@ ol r r i
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t r eat msamplei tTheABRent elf| BNWe rdamiage uibatedd wivash egpresseti aksasaih iBomérSj griech
59/m) for a itl.onal hThe cells re then trypsinized and
subseq&gﬁﬁp)?ng?qag’ghe trg\qhodl %@%%%glttﬁ%hﬂﬂocfft Ot Carnoy' s fixative
(acetic acid: nethanol, 1:3) and 3-4 drops of formal dehyde (to fix
the cytoplasm. Fixed cells were dropped onto clean slides and

st ai neg,—W m Acridine Oange (which differentially stains
cyt opl gstm\szg]l?iA%'l? éasus) (Hande, M et al. (1996) "Induction and

P.,
per'si st ence ohosift 09eNR! kY- PERAGS LMoIRUE S SPURTARNLRR oL UL PRIER Ki

whol e- body X- di ati'on anal'yse uorestence in situ

hybr i di(BBXClontech). Primér sequienedsevere: | nt JRadi at Biol.; vol. 70(4),

p. 375-83; Hande, MP., et al. (1997) " Induction and persistence of
cyt ogeneti ¢ déttafeward 3EQID Q]| 2rHoaYIG@FCAGA ABCaGHCHOGEGRedY X-

i n-adi ati on anal ysed by fluorescence in situ hybridization. I11.

Chr omosone 272 1pedvesg SEGRITD DIGY: &nBUATCIAAYA GVICARGETCACGWBE?;, 12( 3),
p. 125-31). One thousand binucleated cells were scored for each
sanpl e. Puma, forward SEQ ID NO: 7: 5’-CGGACGACCTCAACGCACAGTA-3’;

Puma reverse SEQ ID NO: 8: 5-“AATTGGGCTCCATCTCGGGG-3;
RPS27L, forward SEQ ID NO: 9: 5’-GTGACGACCTACGCACACGA-37,
RPS27L, reverse SEQ ID NO: 10: 5’-GTGCTGCTTCCTCCTGAAGG-37;
GAPDH, forward SEQ ID NO: 11: 5’-CAAAGTTGTCATGGATGACC-3’;
GAPDH, reverse SEQ ID NO: 12: 5’-CCATGGAGAAGGCTGGGG-3".

[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



Al kaline Single Cell Gel Electrophoresis (Conet) Assay [0090] Cells
were treated with ADR with the doses pgnti oned above. The treated
cells were subjected to a single cell gel electrophoresis (conet)
assay as described earlier (Poonepalli, A., Balakrishnan, L., et al.
(2005), YB n

hePAR R SR BLTaf ] et Re? 35 o Rl ) el afeion
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pr| mer pg@ﬁqg@ﬁn/@gu%,hés been spgcaticadly disosed yNerefgred embodiments and optional
AC
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i n t he véigthen eenefftha pxcisddanatenial ds specdivelhy scited héreiat i on or limitati ons,

not speC|f|caII di scl osed herein. Thus, for exanple, the terns
"conpri sing" [009F]c| ud|Q@er emberimgntsi aug mtheq the f;jhlg}.wmg)glalmsgamd non-limiting

expanm&(%éieg_ng Xﬁdﬁtﬁﬂbéwﬂ énféaﬂl"r!e Or aé%%@stdf(%ﬂ@ cﬂ\)éntl(%xpgret c%s;@beadnﬂ terms of

expressions e ereln ave een used as terns 0

descri M:’nrhnsIagnbups;t thoge kkiited a'zm |tlosn artawmidl teoegzd thanohd ntventiorofs also théreby

use of Suc er r.es f excludin uival ent s f t he
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recogni zed that various nDdlflcatlons are possible wthin the scope
of the invention clained. Thus, it should be understood that although
the present invention has been specifically disclosed by preferred

enbodi ments and optional features, nodification and variation of the
i nventions enbodi ed therein herein disclosed may




be resorted to by those skilled in the art, and that such

nodi fications and variations are considered to be within the scope
of this invention. [0094] The invention has been descri bed broadly
and generically herein. Each of the narrower species and subgeneric
groupings falling within the generic &%closure also formpart of
the invention. This includes the generic description of the invention
wth a rovisp or negative limtation renoving any subject matter
from t A¥haidnglaimedisy, 4 ess of whether or not the excised material is
specifically recited herein. [0095] Oher enbodinments are within the
following clainms and non-limting exanples. In addition, where

f eat ur €daims: aspects of the invention are described in terns of

Mar kush groups, those skilled in the art will recognize that the
invention is also thereby described in terns of any individual

menber 1or subgmetipd of sereiibiigs cefl té bencdirrdatifdht 96:@pfsing? i miMBRting %o said cell
clainmed is C ains: . g%nnéhog of %gnsithi g a cell to .cancer

treat ment cofpPPePHRY craAslmrEmernlatng Be agivdty odpnuclgic agidyticensagriihe
of rmodul ati ngpigher agdikiwi ty of a nucleic acid which encodes the

RPS27L protein. 2. The nethod according to claim11l, wherein said cel
is a eukaryotic cell. 3. The method according to claim2, wherein
said cgll is | i ] . T, et had _according.to.claim3,
wherer o he. Ao adefigig oy L WrtRatt St HRh 9 . "W hog, @
cat, a pig or cow. 5. The nethod according to any of clainms 1 to 4,
wherei g nodul ating the activity. of the nuclej¢ acid which encodes
the RPS27L p@wﬁ%w&ﬂ%?f wgdo i Ai @F@?Wﬁ@ldéﬁh Fespmpgan cell

ol i gonucl eotide. 6. The nmethod according to claim5, wherein said

ol igonucl eotide is an RNAi agent or an antisense nucl eotide

mol ecutte. 7. Tha@methndirsecrdingde elieivg 3¢ wherpigiths Bamulabarejell is fpn FNManagent
is an interfer] ri | el i . The nethod according to claim
7, wherein sg?%@?ﬁfé??gg’ﬁgbﬁﬁgﬁﬁﬁng?C acid is a siRNA or shRNA. 9.
The met hod according to claim8, wherein said shRNA conprises the

nucl eoti de uence depicted in I r 1. 30 . ..
t5. TRt od acc rdl%g to any ofscllz'a%ns ? té\lg, wl}erem modulating the activity of the
nucleic acid which encodes the RPS27L protein comprises administering at least one

oligonucleotide.

6. The method according to claim 5, wherein said oligonucleotide is an RNAi agent or an

antisense nucleotide molecule.

7. The method according to claim 6, wherein said RINAI agent is an interfering ribonucleic
acid.

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

9. The method according to claim 8, wherein said sShRNA comprises the nucleotide

sequence depicted in SEQ ID NO: 1.



10. The method according to any of clains 1 to 9, wherein at |east
one chenot herapeutic agent is used in said cancer treatnent. 11. The
nmet hod according to claim 10, wherein said cancer treatnent is a
chenot herapy. 12. The nethod according to claim 10 or 11, wherein
sai d chenot herapeutic agent is select3@d fromthe group consisting of
al kyl ati ng agents, antinmetabolites, antimtotics, topoisonerase

i nhi bitors, platinumderivatives, hornonal theraples signal ling

i nhi bi #8rs, rbseRdkndccerdnese aneal clams|ldgPcwhersingh astena Fhengtheraprytic
dlfferentlatl &n1 Bt Ssaid SmedNfeafifddiod according to claim 12,
wherein the c erapeutic agent 1s selected from the group

consi sting of adrlanyC|ne (doxorubi cine), nutlin-3, etoposide
phosphate an or our.aci |l e. of sen t|2|n a cel
e het lcancape iR G5 Fi 1o Hfrhecr sfiost Frmebifie Shedroiiepy.
conpound capabl e of inhibiting the activity of the RPS27L protein.
15. The_net hod accordlng to claim14, wherein said cell is a

eukar yoti ¢ cdite meipd apperdingiin slainad@ oF &) rigiersn saidrhpmpahesipentic aggnbisei n
sai d cell is g0 RO08) L:ons}szm P8I lt;%)% ARCAH B oliRs A% mAbtics,
clainms 14 to 16, wherein at | east ne c erapeutic agent Is Uséd
in said cancéfrpou'soemmmhlblm piﬁhaumeibhmlvasélonnbmgtimmpmb,amgnammg
wherein said. er tre

Accordi ng-t o "o POgRO T Mk, RO SRRl Fifilitns o
sel ected fromg&ﬁe group con5|st|ng of al kyl ating agents,
antinetabolites, antimtotics, topoisonerase inhibitors, platinum
derivatives, hornonal therapies, signalling inhibitors, nonocl onal
antibogies, BihehRgid a&a%eﬂgsgcmgui 'vﬂ{e?elﬁ‘ﬂfé c@lbﬁqsﬁel%pédtﬁta'g@;ﬁ is @RMIFrom
31 20. The method accordlggito claim19, wherein sa

chenot her apeths groayemsisiing sleddsiemyeing (dmpmb@ng:),ompilrebmmsldﬂ ghasphate and
adrianycine %éﬁghﬁlne)’ nutlin-3, etoposide phosphate and

5- fluorouraC|Ie h expression vector conprising at |east one
ollgonucleotlde as defined in any of claine 5 to 9. 22. A

pharna utic |t|on rising at | east one RNAI agent as

def i ne |n a%‘ythS‘nR %ﬁnﬁfé‘m@gtﬂc?ng ag%?s"gi‘“‘:%%%"’t‘m%‘ﬁéo%‘ﬁﬁlg% inistering to said
nucl eoti de mgheg H&Iﬁp&&ﬁ%&ﬁdb’f@oftlﬁhlﬁitﬁg@Eeﬁact@l@y of-ﬁﬂ@RlPQ@'V]I'ﬁ%?éi'ﬂ' cal
conposi tion according to claim 22, conprising at | east one RNA

agent and at | east one antisense nucl eotide nol ecul e.

15. The method according to claim 14, wherein said cell is a eukaryotic cell.
16. The method according to claim 14 or 15, wherein said cell is a mammalian cell.
17. The method according to any of claims 14 to 16, wherein at least one chemotherapeutic

agent is used in said cancer treatment.

18. The method according to claim 17, wherein said cancer treatment is a chemotherapy.

19. 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.



24. The pharmaceuti cal conposition according to claim 22 or 23,
further
any of clains 10 to 13 or 17 to 20. 25. The pharnaceuti cal
conposition according to any of clains 22 to 24, further conprising
a pharmaceutically acceptabl e deliverglvehicle. 26. The use of a
conpound capabl e of nodul ating the activity of a nucleic acid which
encodes the RPS27L protein for the preparation of a medi canent for
sensitizing a cell to cancer treatnment. 27. The use of a conpound

modul abpng t Ae afkiodl deYorfing 3o @lldﬁlll 9, q)vl?e?&ﬁi s Héhlcﬁﬂ&gﬁkt fic E%Eglt 1s%€l§?tlyl-t o

protein for the preparation of a nedi cament or sen
t r eatfioanthe group consisting of adriamycine (doxorubicine), nutlin-3, etoposide phosphate

cancer

21.

22,

23.

24,

25.

26.

27.

conprising at |east one chenotherapeutic agent as recited in

1 ZI

and S-fluorouracile.

An expression vector comprising at least one oligonucleotide as defined in any of claims

5t0 0.

A pharmaceutical composition, comprising at least one RNAI agent as defined in any of

claims 6 to 9, or at least one antisense nucleotide molecule according to claim 6.

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.



