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and di agnosis of cancer This application is a
continuation-in-part of U S. Patent Application Seria

No. 10/252,132 filed Septenber 19, 2002. FIELD OF THE

| RYEINTI O, H‘ %lﬂilgg g?ﬁ Y ?%bﬁ)@l e%ltﬂie%g’fot Be Mo'tlaeedi tumor
genoni ¢ regrons, ide Fied P EtTovital Thsert! onal

t aggi ng ofievdlepmant B 1@ daeddpiaent bf Abifancer drugs and diagnosis
devel opnent, 1n particular |eukem a devel opnent, as

wel | as hoheandesnol ogues thereof, and to the use of

these genom c regions for the identification and

devel opnent of anti-cancer drugs, such as snall

mahge uhplLib AR Rid QlcontiahiiBAdh&Sart ' RPBY Pagentlpplication Serial No.
ant1 sense nol ecul es and RNA I nterference (RNA

M5, B3, fildthbeatreanledfif E;A002. i n reduci ng or

elimnating the tunorigenic effects of genetic
transformations in these genom c regi ons and/ or

e ki ' ' ic effects of expression
p?gggg?gnﬁggﬁgo : Etgﬁgention further relates to

t hese dihlei preaswieinvdntion ehates tto nilEhe genends regions, identified by
phar maceuti cal reagents fgr the treatnent of cancer,
agevcemraAsnspstlpaabg%&%% etiptieaps bsmpomvolwkin tumor development,
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- agants e fs i R fbpuR i PR Bl o bomplogues thereot,
USindtoSleth RNATMREE Bbh&Ric r&p@dROfirtthe18entiflcddh hatl ®velopment
to met hods of gene therapy. 1n yet further aspects,

t lof antiveandeonlrngs,atved asssmablinedlecalsi indibigpisy edtibpdies, ribozymes,
sai d. muri ne .genom c .r.egi,ons invol v I n..t unor .
i e RO PRSI RNy R s, that ar offctive
r %%@@uéﬁﬁg' R NSt EPIESLRBriBERRUG Rt Obf S8R {rl8sformations in
sequence of which 1s ~conprised in said nurine genomc

r éfeengemomviregioroand/ogebEmihhtingdhe timoragdriibeffees of expression
rai sed agai nst, t he expression products of genes.
ameéﬁ%gvge?%nﬂp dnventiers fgithar ryjases 1o 1hesa anfi-canpeer drugs and
gen 0 S

02U L b MR RETRL AT HOS el Bhngnt bR, as well as

r 89 @Rkt dcottithEcotBp SHiEigNS 80B peifsit@8a€ br ndreWElshi®phhPmaceutical
di agnosti c conpositions conprising one or nore of .
saedgeitagnubitd metbedselor $hanteatmandtiisdscénsingessaid pharmaceutical
di agnosi,s of .cancer , usin ai.d di agnostic

CSREBORH Fosths 15 Ry OB 32 839 HOBEFT RESD OB a4 Yo further aspects,
BAGKGRANG, Ore IREE: tINYENECQLiA Berivad aiah kald SRR I Yer¥mic

rapi d advances, cancer research has generated a rich
amdgomspheslveddy toimdmievetageenevefibgnentatbereof,dolkmtibodies
5 di sease .i nvql vi ng (Sll.nam'c changes in th enone.

e o
canésed 38aipplothfmexirgssian prpdugts ohespgs he apdyence of which is
al i i . i ol . i
S BP0 S A e D SR et
SigrtilRlied reeiesd hkhitist thé exprasidir piddlictd bOganhes affected by genetic
(anti-growth) signals, evasion of progranmed cell
dé@aﬂs:%g@@ﬁp@gilg)s,ald murine genomic regions or human homologues thereof,
to the use of said nucleic acids or antibodies as diagnostic reagents for the
diagnosis of cancer, as well as to diagnostic compositions comprising one or

more of said diagnostic reagents and to methods for the diagnosis of cancer

using said diagnostic compositions.
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of nmutations in genes involved in the control of
these cellul ar processes. These mutations i nclude

del etions, point nutations, i nv&r si ons and
anplifications. The nutations result in either an
aberrant level, timng, and/or |ocation of 15
expression of the encoded protein or a change in

THAe (?Rmﬁméﬁemﬂmmvmm@m These al terations
can affect cell physiology either directly, or

i ndi r eAftey a qurrtex eerpiuey of aalsiidganha‘ainmgs cascar esseaTle has

ossibiljties to_iden t, pronote the
P eantabh 1 w%'comﬁ% T Ent B agB ey el fares to be
| élsggs e:ﬁrléf?)%]h d)?{o SRR Eg i Phe %%1?01%@ @%Yl@é%%%#lgﬁ% to result

nove api r the treatnent cancer

t hiennBixteseoftmhalibedtagisein dedl physolopgahae nollaftivein dattate
is chenotherapy. Herein, the patient i s treated with
omelignamb gaowigeelf- ﬁ@ftflclerm:ﬁdrlug@ﬁvvéb Silgrrﬁ Bi igpysigivity to growth-

AR NI T Y -
' ﬁnflﬂ@s@?éiﬂlcattﬂ%sﬁ)tﬁﬁhbﬁ s&@taﬁh@d %Ql\gﬁfgl%h%sﬁf hadttestubYinvasion and
| s

the applied drugs. However, nornmal are al so
affesadtedisahi ch results - besides toxi city - in very

severe_side-effects suc s.lo of f t|| S
Anot hobs BeRASHH hass soseHir i b orRae 1 sesittiof mutations in
géj;]'% AL QB &'ngrd'l%’i} kREOELARY ar me‘éﬁ&e'ﬁ@ée YS&Sations

h energy rays t amage cancer cells 30 resulting
i ﬁldhljl@ taldtiins opoiaft matdtionse Iileveasmstan&‘ﬂnlphfycatlens The
arrest wll ultimtely W) 2004/016 )
P@qtmtlzgesp@‘@l@% pithpriagsafqrrant 1%3 raming andd/or lpsatign of
t oSl s
B PG G g Efh BERTRRgRE th 1ol pf the ppeoded

r&@f@"ﬁi@e&ﬁlﬂﬁaﬁoﬁé ah@ offdct céllpbEsdddyseiiBendirbbily, or
therapy. Inportantly, very small tunors and devel opi ng

matdisecilye Sox exaroplaeia ignalens byseaddb ot her apy.

ol o T msmiriges Aoifelisy Mk iRy eiabe8 el Baphifion from a
of,oAGY ELAPIAS a[‘ﬁi’éiﬂéﬁé‘i’ft%ell(;@ ohi J&@éﬁﬁﬁ?pfﬁreﬁﬁis‘ﬂtecﬁﬁ HRe

and radlotherapy are also frequently used and
sdb&ﬁqpﬁmhtaﬁnnnu]ﬂkwanweﬁbstbeheﬁhaentofsam@served

The major dj sadvantage of both therapies is that they .
do not bd!eébfrﬁhﬁlfﬁﬁ%fec%@\%éﬂeﬁ%?lﬁ% weRppeRkef euncer is

E gféémglg}[&r ﬁgt fél%?&t[no ‘E}{i‘%éﬁm@ﬁ & tI%Qtédq%lﬁ’le%gf %ﬁyotrtg (()irugs that

one res se t erapl es, especi

chemmidiesapyhiboes apedttuldi ceowddand drewherefpecidtiisically toxic.
targets would increase the efficiency of the_ therap
éhese cells

dSénceccancen celbe pemamong thrdasteshseo el iBhbsd Ay
ST Realt et o o R Gl DB B Rt ST e ato
at Fabield R reeQRE e Mok alds@BRicaRd iinl véry%ﬁﬁéféfﬁﬂeséfﬂ@ts such as loss
of fertility.
Another commonly used therapy to treat cancer is radiation therapy or
radiotherapy. Radiotherapy uses high energy rays to damage cancer cells

resulting in the induction of cell cycle arrest. Cell cycle arrest will ultimately
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may arise froma |arge nunber of different and

di screte changes in the genone, the genotype between
tunor cells may vary 20 consideﬁably. The di sease type
that they cause may however still be classified as

t he me. This is.on f e i n. sons why not a

SPRITB L REPESERAGED b ap P arELdar Ve s g Bormmal cells are
P&l §1H 8 Wrldd #mG Sl Arlad BB nO it SHFR ULt to completely obliterate all
Phar nacogeneti cs and pharmacogenom cs al m at

déteomicalla gistrigethigahetdpy . detpertdmtdy tery ismedti tdmors and developing

di seases. Mbst oé the djsease are multigenic 25
dirsdaskases saAnPhHee Vigaiied PY A GHOBAN: Réoxgenes irradsntien can cause
t [ : j of . ts.

A DSBS b M Rl diE oL SERGEih (BENAGAT BEE Fick of

aliseclepoanpessesndiize Cughinhtisneef both dRgheainhdPsdiotherapy are
according to the genotype of the patient. This shoul d

| elty froquenfiniaed endrpsdireapant eccumnkatidqt pEsidamffeots is observed.
the drugs. VO 20044016317 NL,2003/ 000583 n

physi of 35 BRI Se BN AR of DAY BRI 18tpat Hhipbfo hot
PRACTRERMLE BREwe R RIPAGD anPH8ntdH LelB TRulfifrfttie] fIIHBE cells have
and i nflammatory di seases, for exanple Addison's

Ditke dsmd ently gp deicamar reaisdaniMikiiess ithgra@nesn dygpetinlly to
Begcet' Di sease, Chronic Fatigue Syndrone, Crohn's
DF3ROECYP¥er ative Colitis, 5 Inflammatory Bowel

Dl seas e bh giae e Bl hbPlsBo Tt RAARS i SAALEL. the
cancers are also believed to pe nultigenic diseases.
Seffiriendycaiytiechetfipy dax ol £ deasase iyke chadcd ehddveloping drug

suppressor . .genes (for exanple 53) have previously -
besistaneat iif a aduead (esrqityasings ae ganas needim Keess tugror-specific

predi sposition «fpr. ex le the genes .BRCAL . and BRCA2. .
PEFeREE ple Ahilo e SRS eh Ui RS PBR Ao SR PeRE side-

| BRRéisattei e d bR Eirte RASy HimeRRERE ashigbeeal | ow for a

better information of the patient and the prevention

of t he Thevedeartmmor-gfeciffrethdirgpmses linsised pyaheimpnbeedf targets
I%fe expect ancy as al ready,. observed mﬁtE b ?ft )
cSREER. (e HTEES WY SEE0romA ke Atghor ohiferent and discrete
K . : . .
B Sl L R
devedidprednty. Dhe dismalsy byaed that thegrcapsem ay however still be classified
di aggosti C ﬁéhods for .this. disease. Diagnosis of the .
aff e8¢ SdMferieds 151013¢€ ¢ fheapgin F%#?@PStVY/IEﬁé ngf pjeele dherany exists
desi her-api rj Si he. u of ecific
T S S

agai nsPhiakhaeb &1t LCHRLEN RYogehbAtes SAAST-de®&rmining the
Presently, only a |limted nunber of genes involved in

t gepetic deleamupaets linked kndiseaserd Morsrof the disedsearremeeliigenic

t sk g vBRDeaE PRk B RNS epfE iRty i Mgk bould allow for
t YD B2 eSy dfthevh BRFRRE 884 3RE dePeBphidift IR wIanesy pe

of a certain tunor. ,
Pharmacogenomics also encompasses the use of specific medications according
to the genotype of the patient. This should lead to a dramatic improvement of

the efficiency of the drugs.
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Proviral tagging (Berns. 1988. Arch Virol.102:1-18;
Kimet al. 2003. J Virol. 77:2056-62) is a nethod
that uses a retrovirus to infect normal vertebrate
cells. After infection, the virus integrates into the

genone thereby _disrupting the |ocal _qrganization of )
the géVlensi@hysinlesgicat ggﬁwqweitérg%tﬁégw ‘o aApe o hazpaceutical

agp O Re (i St it B R 530 4B ERH a0 WsqelRs, for
Fxalhifle VA ddiSon WNisEa BN 1dticid AgtaRG Artleylosing Spodidyditis, Behcet's

region, a regulatory region or a re ion nearby a -
Jomseasd, fClaromat Fatighe fomdromeo Creln's Pigeass Ulcerative Colitis,

B PO aneL DS Rk e hpa Mttt hdBeR.
conpar £d tRe g Stdrteldathhzh HaticgeNES b ﬁﬂ@ltggﬁﬁié AideHB®Y. Some

5 developnent’ are affected. As a result, cells

wiridobenéhot exmnple i, nanyo)gand fwnot FepprEskongdres @or example
in a _gene involyed in tunpr devel gpnent will carr he

<ol TG RTEIONSlY EBPRidBHILerhAS B AR APYE SR AR for
regi-on n r

ARSI R B e RO RHAOMEND: bt concer)
thBe i@aROIE t#sidol hew igehad invuibet irobtliertldgdapf caneirtgdwuld allow

investigated in the present 10 invention, a gepehtﬁat
i for af bestecmiprmation of thopatientiapd e mrevemapn of the development

' tj.gat ed, myst i de 1a..s€el ect,i ,
B e T L R R
g%eiggﬁ (@%ﬁ%;ri (SBhAL LS RO0AL BAVRS 28916 DN24).nt egr at i on

By using an ig;)r oved nethod of proviral
t aggi nEnbivée dueesfaie ilemiatit of genessnywelveddp| canger development

: gb‘e;eg:a%pgé g;?ﬁéfj}rﬁ gaecig@gg %}ﬁ%ﬁ%% My %g%gz)]'%é{}% ; O,gtiiﬁeﬁapeutic and
rr&]%gno%ié n?é{ﬁg%lg ?&ot?ﬁé: ﬁfs%géé). N9iaSR0R cTele (FRMRNgenes in a certain
I Nt eg es of t

ratron si e virus nucleic acid and such o
sivesr vaFeakiwhésr tHealusibn obtloeaplrefonemsingftheruse of specific
genom ¢ sequences that coded for knaown ar utative
ki mangendEIgt for Hsjercey ARREWALBEH ORI HsoRT AP BRencoded by
V\jg%?hi n the 20 nurine genone. Many of the nurine
g5 FPeyi ons, as defined by the presence therein

of a cppEERtlyNbaly alingifed nutabdrdfgenes iavolned ibéemor
reported to be involved in tunor devel opnment. Na

vel
cdendopmehhpeel knowinrandytheyeiie a dedy nerd faxdheiideriglicgtion of novel
this manngr .are the follow ng; arnl k. 462175, .
cHeg VB I T SR PO B R o e BRAER f ggmor-specific
k?/tﬁé' Uség : I YhGlumd nj 2,
p gfap[%erm4g9&%1rlggfﬂge gé\%%%’ﬁ% éfciélr%%gn%di ng cell _
sur f ackn ph@teieasch fpabled 2o the pre@igdnvenpirn, Duxbgher of genomic

orpbBeTof e bS] UhHgne! SeRHaBherar ol
ndi. ng, A 1Rdi L. i P, e @t
P p%.gPr%gﬂrzayl rir:ggémégggns RISl Af%gflm%g%lugé%!%\igsﬁk’ém et al. 2003. J

N1, ‘Bnbob8-62nek dkétho@nbadiusgs 3@etvionasssp ibfeepmnOrmal

| npp4a and | npp5b, encodi ng phosphat ases; _111%, Prg,
awertebrate cells. After infection, the virus integrates into the genome thereby
disrupting the local organization of the genome. This integration is random

and affects the expression or function of genes, depending on the integration
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Hint, ler5, Jundp2 pending, Lno6, Mdl, nouse

honol ogue of AKAP13, nouse hono| ogue of BI N2, nobuse
honol ogue of CEZANNE, nouse hon®| ogue of CHD2, nouse
honol ogue of 5 MBLL, nouse honol ogue of SLC16A10,
mouse . honol ogue, of, SLC16A6, .nous

SHEA SR

.h | f
1€ e VHAb B 8T GRSt RES De ifg, altReRepigg.a gpulatory
B, f - -
AN RS e i T

Pderedlopems 25 affgtied, fid cglbwdil mgguiBax selStiivetadyantsige to develop
7al, Slc7all, Swap 70, Txnip, and Ubl3, encoding.

PR HEOP %@@m@;re%t@ e@?s lrwagalh DY §ehes, &g‘@qmq%m byaer

o ' C . . o .
g3 Yigcin et sy b B ey risinaing
hewal olgelecld bfbiRdlin a gens tnvodval ogtemof déirBlopnieastwill carry the

Tbp, Zfp238, Zfp287, and Zfp319, encoding proteins .
i paslewavingl intgssatiopt Threaghy agalysisiafihe regiop neggbpthe retroviral

Sl f.n4 d ' ' i th t. -0l ;o\ | er
iy S LSSt o AR 1
i dHHeldbtabnuiibet b8 Qe gt 8ikés in $6@in the present
2630, nCGl2824, nCGl3346, nCGl4143, nCGl4155,

m3Gk4di, angedisstint, is mictBmElin, twnGGeT6 indemaess gumors
oI o SIAES SISt PO AR e

A0y IR TR 0RO e EEOR S commor

MRERE8MB0n RIEER201E),. MOR22045, nCG22386, MOG2258,
mOG22772, nCG23032, mOG23035, MOG23069, | nCG23075,
nCG231 8y, usirgarsusprovedreethod pferonral fagsipgghe present inventors

T

MEHS 68 e nteERPRA8id letehi Th mI¥eBALIBh d¥chbid®bgions comprised
nC&h5512, nCG&6069, nCGhB6089, |1 nCEB6746, nCGB7132,

NOBBRAE5IntegaEms sites pfiBT82Ts nwClBg26id, andemEgsitss were either

RIS RO PRI CORRMR T ARG dipslnown or
gg%&é@é m P %@ﬁés, Uk T DA defindd 434'6 %ﬂv%%thin the

2177, nCG62971, 3537, nCG63601, ,
200104 §8hFmeCM a2 60F0NDFRR gehantica:48R2s, pCd64808 by the

%é th%gg%gconﬁ%gggggrﬁ@%@é’é? %ﬁmﬁg %g? been reported to

PGR0A Ty TR RT0E R i

| rediods idediadib® id thel@Whnbr are the following: Adam11, AI462175, Cd24a,
Edg3, Itgp, Kenjl6, Kenkb, Kennd, Ltb, Ly108, Ly6t, mouse homologue of
EMILIN, Mrcl, Ninj2, Nphsl, Sema4b, Tm39sf2, and Tnfrsf17, encoding cell
surface proteins; Apobec2, Btd, Cds2, Clpx, Ddx19, Ddx21, Dnmt2, DqxI,
Hdac7a, Lee-pending, Mgatl, mouse homologue of CILP, mouse homologue of
NOHG61, Nudel-pending, Pah, Pdil, Ppia, Prpsl, Ptgds, and Vars2, encoding
enzymes; Dagk4, mouse homologue of PSK, Nme2, Snfllk and Tyki, encoding
kinases; Dusp10, Inpp4a and Inpp5b, encoding phosphatases; 1116, Prg, and
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SUMVARY OF THE | NVENTION A first object of the present
invention is to provide novel genes involved in tunor

waleweloprent for use in the design of tunor-speCi/NL2003/000583

therapies. This object is, in the case of therapies
for humans, achi eved by using the human 10 honol ogues
of the nurine genomic regions IGsted in Table 1 for
the devel opnent of |nh|b|tors dlrected agai nst the
es encoded or a ed b t hese _r ons that are

6k 8BCQHNE Rt anindPes ARG 1 hgalsr R ding,
R@ﬂﬂ@cm gdgpygﬁsﬁ’ﬁ é e . F%lpb Pint, TRE5 te,n?ndp%gendmg,

pr epar at céuti ca ositions fo

tEmabnifitl 1 photza demolpged ef AKIAP fHmduxe Msrealogantof HIN2, mouse
15 Ieukema These _muri ne genom c regions were

ehog:e ere gt W@gw,alﬁouﬁ%%@wéogw 1%, mewsa hemologue of

L b B BT BRSPSk Ao, monse
rmmble gqmoif IS 1748 &ﬁbﬁé&ﬁoﬂn@l@u@ﬂﬁ"@l@@ﬁ5ﬂpm@w§ @ﬁﬁndlégue of
gene identification. Further, the inproved 20 net hod

r@éSNIéNPBP wheusedeomploguatof FVES, MégphitMably Nts:3, Nsf, Pedhd,

K trdeiyP G Fald c g iR e B B Sty Sle1 4az,

Gi7ad, SRt Sthdire, UeRiL fantl /b nibdi 1&1@&‘]&1@%@0%1% Clic3,
viruses, which usé surpri'singly resulted in the

i@ddt13, ImmlLSeohomblqgmletde@fbéﬂJ apdﬂft@zdﬂ,lbnomdmg\mtﬂmtural proteins;

Rt OB B L L uRL e R0 g of D1
oL R U o 786 D PR BB R A oo

Anetbiels mmweﬂeﬁamn@fnﬁthmamb@@mml ThecHrRE6mt Sifnd, and
invention for the identification of genom c regions

i gﬁnﬂm@dfegwntswethé@élf@%wmg @lee@anéerrtlﬁcaﬁrl@f epdas (6310290,

B 1o R i DeckSah ARATRAY Shenisnr

CROTIR56H) nsCELRBad, ﬁ'GG’lQSB@'nN@GlBSX@ WG P31 CG 14155,
PCT/ NL2003/ 000583 8 powerful anplification procedure

i mé] @b, meS Cd & IRCRWKF EFBE 15, mbidhl G, nn> A 685 Bk £7127,

a“ﬁ%%f%ﬁ@ééﬂ‘@ﬁ%&ﬁéﬂ%@lﬁ‘ff P a e Tl meg Troo,

|n t(%i’%ddezsﬁ(gt}fﬂ?@%' T s @EN MG 18, e 1%66§VRJO@9§737

prrent cancer “conprises a rst st
mﬁ@zmm miICE 20805, ah CGRO004 | w2 M3 ge@e2i1506f m@G21529
sub ect risi ng infecting said subject w

S e er G2 B0 WU G0 raC G b bk GHse wanE2258,
a SHAI 0EGoB032 R %cﬁ@ﬁé@%&%%‘b L@ 3190,

WSS’ nbuse or an nouse and’ sal retrovirus

| ;e 2843, rﬂGGmﬂnﬂJd}gmfﬂa@Gﬂmn{@i}Smé)m@m’l& WCG50409,
Cas-BR-M nurine | eukem a virus (Cas BR- M ML

T CHINET], e CR0GemGGH o538, s G498,

R T T TR
EmPG55512, mCGH56069, mCG56089, mCG56746, mCG57132, mCG57265,
mCG5E7617, mCGH7827, mCGH8254, mCGH8345, mCGH900, mCGH905,

mCG59368, mCG59375, mCGH9533, mCGH9662, mCG59810, mCG59997,
mCG60526, mCG60833, mCG61221, mCG61661, mCG61897, mCG61907,
mCG61943, mCG62177, mCG62971, mCG63537, mCG63601, mCG64346,



spl een, liver, thynmus, and | ynph node tissue of mce
with a virus-induced |eukem a. The nethod of the
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said chronosomal DNA with a restriction enzyne capabl e
of cutting at |east once in the genone of said tunor

i nducing retrovirus and at |east/ once in the
chronmosomal DNA of said subject. Preferably, said

CBROERAIR i Esddoe, mCEH08e bt bt Bs R B6125,
E%CG!G%B%,V‘MGG T NHEG6B3965 RnIRGHSNC & L7040 EIU(Q}’S&M,

e unique 20 within’the genom c sequerice in eath virus
i ms@GI008, NI @HB3Bhh P88, neSGBT81, mECGSIa2% n@6GO843, mCGI8T5,

separated such at a gi on of the chronosonal DNA of

t %@@@ﬂ&@nﬁfméﬁ@ﬁﬁe- {Fﬁésexmw aheradpo Sigkademc bablenl below.
identified based on the nucl eotide sequence of said
chronosormal DNA region, i.e. said region conprising a
SWUMVARY OFDEE DRNVENTI@MNous nucl eotides to al |l ow

conpari son thereof with a 25 database of known
sequendefrstiiyecieatibd poesaianivaninaniisho poerife sevehgenes involved

A A A B R e
CRHR39 TR the [NAe bF BUTRRLeSf fod Mtiniend BRhERRWL Y hél"ﬂs Ctlge human

sequence. In a nethod of the present invention,

afphidlbgad¢s ofithiesmuainre grhomic vegioperlistediinJabld il fer thRCR
reactjon 30 wi .sai d.circul ar, using a first se
ofdevelaparant ol 1 E%R?OI]S&%@GC@%?J AL Ve 20687 o o stfected by
P . e g : | .
Py T FRop ara e SAvL RO S RERACreforRhRiPEAL/D th P kpression
S @ireld fiétssin PORusBRCtHesd inbibitra feetanpraeiratibn of pharmaceutical
retrovirus (LTR)- specific priners. Fol]| ow ng the step
ofcompsisitiansiyr the teeptmrmy ospnemarteiegablytfor She trantmegt of
tie known viral sequence, the nucleotide sequence of
s?ﬂm%ﬁbmxomﬂ DNA fragment is deternined,

opt i onatdake th Bride Heddidlf rodi0Rs WAtk diflovbRIERY sV an improved
perform ng a direct sequencing reaction, the latter
benethodoxsiroiiral bvggins tovelnmgpawested PeRdamreathias a result of

SEEN R -
! %eé%fhglﬂl & %ggﬁt%el%?l;ﬁ ?ﬁgcegst&?géﬁg i A tAAMLS FAHRAEE She improved

in order to i ct's genomc region

whestdiod tekaltedtindlie identification efieatadiallyesmdpynyeloid leukemia-

i ndi cating the gﬁnom' c region_potentially involved in

t meladed eeppirertcedhe dnise @ssentpaldy galy devedepad mygloid leukemia. Also
whet h ' { i i ' ration :

UBL LB ABEEIA ) Ao SRTTRD AV, whic e

| damptikinay resuledd geferdentitat®al dimrt BVele¥RpiAg bRE otherwise
devel opnent of cancer conprises a step of designin

genseiidalle gpwpleperidry sesnpl intiriee goromic tegons invoﬁred in the

preferably in a nested forpat and.sai rimers. bein o a1ey

Capanl e JuRr iR R gt FoafiRomEe faff prugas the Possibilities

f IR 9iRRhs haRks M thislokD RMkevlinallsRAURRGS, the

sequence of which fragnent was determ ned as

descr i hatbther anpatrmmeeminet thiei mbtHadagfhttet preegiteswensioa for the
identification of genomic regions involved in the development of cancer,
preferably of murine leukemia, resides in the use of an improved method for

determining integration sites as being common. This method also involves a



20 genom c region conprising a virus integration site.
Then, RNA or DNA is isolated fromtunors to be

wapakpsad’ f or the presence of a comon i nt egr aPCDNL2003/000583
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site and an anplification reaction, preferably a

nested (RT-)PCR reaction, is erformed with one or

nore of the genom c region-spe€ific priners (also

termed | ocus specific pruners herein) and one or nore

of the virus:.specific 25 priners, prefer C .
TS ARD R iy pesierReS ol 9adeq Pl gvhich is combined
IAPh laf b G AR Bgﬁgﬁ%tp?o R preBeh YRR Ofs iﬂl%lstr(?ted in
separately hybrl lzed with a virus-specific probe an
Figerof c region-specific probe. Anplification

products hybridizing wth both probes are considered

to regrhesmrthebahihf ineagPaPeRheideadiication ofgspegHe regions
:1ﬁ{7/ \r97 éll’l i%ﬁe t%%tgg%@h%e \}:gq?tchﬂgell gbg?lgﬁggé‘% ?ir'éﬁ%&e%%f performing

opnent cancer.

2004400 3L rBehhNe2RR 36080588 a siBjdct, ddmprisagPiedéctifg said

the present invention to use the nurine genomc

sebjansvith attvenpr sslmeing rateetices hor prefervishembpgiament, said

VT35 S RIS SERERSCOREN P o v
SXPaSESSh@Ba R Pé%i‘&\?i?u?]{% G @R e iRotise O ke ffia ¥M&is (Gr-1.4) and/or

present 1 nvention, the inhibitors are antibodies

aBul-BR-M antridobyukeberinwatis €SadBRebt MiilagaiTiet mebleod of the

expressi on products of genes encoded by _.the geno

ABHPBHAN 6PIRLISEE et s ageRiettep olip ﬁ@fl&r%ﬁ)@&%@maﬂhﬁﬂé from
enomi ' i o, T ' .

SRS 8% 008y Loobedh LR FARLE LT BBV L frocant inc.

pDEas diven, tHyaaus!snd Deapledods tiBut be ntieb hdtlag virus-induced

menbrane and can be conprised in a pharnmaceuti cal
denkewiiai Be meshed of s Iyeaiton ¢rypIIses asybeeaiany step of

ALy oSO SRI FTR POVH5h ocin
'H%qghé‘g Endeli® tHACEd oty oPiaiH'f’cﬁﬁﬁnﬂhﬁdHﬁigsfethﬁf@é 888 Wt least once

such antibodies are in the formof intrabodies,
anadecddomosoniel H NAndernidehbject. Pratiaablyo saicehopostionsal DNA is
ggy be us%g 15 far .deliverance of. at Ie%st.one.to§ic d
BPYEAV IR IS TYIREPR B 2Y B CEoRRF RgetqStriciipn gites located at
LA 5 A RIRCPITENN S Lob PR SBRRLMATS b il soiaue
thRh&e thy gbyomic sefuemicein sgchvivitustineertiom @iefurably, tthe restriction
protei n expression_product of the genes encoded by the )
gatrsnaLe sepayripdssush rt actegiphy! thanehroosomal DNA of the subject

transformations in the genom c egions. invol ye 0in .
PR B Rl e ET Al SRRt L et A% hlleeoride
%Ba:den@ besaieshrealbsahs0 DA 1dsRM, fer saidl ﬂe\gﬁfrﬁ&ﬁﬁFﬂEmg a

at 1east one linked toxic conmpound to a tunor cell.

Qufficibint memeber dfsscaitigyous mhickiatides to mllpive cempeiigen thereof with a
be used t kblock t he production of proteins by
o&t@i’éﬁ? Hg PABORRARC S hscri bed from respective gene

encodegh, by, dtheq 9¢ @Héfggvet&ﬁgjngmnﬁﬁs@sf § eehssh L3888 nﬁgating the

transformations in enom c regions. This ca
bt gasteideD B try ciacilias N4, fllogeed by homlifesmtion dfjtheNAromosomal

interference (RNAi ). By acting ?t this e?rly stagde i n
t RN A fepgmrentfl yalaag the known viral sequence. In a'method of the present

invention, PCR amplification is carried out by performing a first PCR reaction

with said circular DNA using a first set of retrovirus (LTR; long terminal



these drugs prevent the production of a
di sease-causi ng protein. The present invention

WO 200abes11 0 anti sense drugs, such as anti sensePENMALz108/000583
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anti sense ol i godeoxynucl eotides, ribozynes and RNA

nol ecul es, directed against the WO 2004/ 016317

PCT/ NL2003/ 000583 11 genes encéded by the genomc

regions or affected by genetlc transformations in the
1 or transcr

ORRL SbEAEE darme St E ek dBep S Eing & Groshd Brattd BER with the
g&-&fﬁcttb? SQﬁfﬁ@cSpéF cabf6h 8RPEEa sHEh D Get (S’FYéErovmus  (LTR)-

oprment. Naturally, 1nhibitors are used wh
expedfisippimers.| evel s are el evated. However, the
present invention al so, proyides enhance

.. to
boost fhlowsns dhepinp dleraplipnng b %ﬁér@ﬁe%@af ]3’9% fgagment
g Flgfug tlﬁ? ghB% ‘ﬂ'i?ﬁgefqgﬁhgg % ARAENFe se yence of said
regi ons i1 nvolve I'n
t @HMmG@&ﬁhDDMfra@ﬁﬂelﬂf 1s\/d@t@ﬂniﬂéﬂ eppoaaly eta bhalehing step, but
are reduced. "Enhancers" may be any chem cal or ) )
b'mefegaldaﬂ bscnearf@tmmm hirech seqerntdng seadiqmdhedsier heing possible
r.es | eve nes y.e the function-o
s tahe v esidaneftary SeplRGRPs e dEbsRta The
I g8t Sink RS IS ERS s heRle B YRS G XM al TINACFraYBieht is then
suitabl e therapies to overcone reduced expression

| eymipgred taaghriebasy of bnmstseqeemd@e 1e>qa¥1els§cp Uienttfyethe subject's
dysfunctional gene.e cod the 2% %ﬁ% Hﬁ h
O EOBPTE OBy HRE L e#f ﬂ ¥ 5 RS O feating the
nEehaite Pogiofl grfemitly REfdly %‘%E‘??}‘aédg%ém? ?*?8??%

or itsInhegabntodstesagnendeshéhah 1ﬂteg\rat1bhes1ie>>qp rae&ﬂnrm)n
of said gene. The invention theref 0{0 ﬁ? gt es furthe
r dhaidepaal

t @n@@@h@héﬂ@pyhe methad ohthe iKeation 0%35#013301( genomic
E%Q %tgﬂﬁgo § ﬁ%?}ée td%@el%ﬁﬂ?e'ﬂt cgg&&ncc‘orﬁén@ég E%tceggopaesigning

rmatio
| iggheshit RegdidRlspedifRramphifit@ion b@ﬁ?@éﬂg p@eﬂehﬂﬁl@Qh Dhested format
dysfunctional regul atorg sequence of a gene of a
s amjdesatid penueckebeibyg cape hyidislyigobesther chipmnspel JYNA
?netlc t ransformatjons in

agpeRytlapEn er#{q%\ﬁp g &pqg&ﬁ%ﬁﬁ eﬁge elfrg%f}gawhmh fragment
t %[se a{;;ekﬁuné& BY a%g&lmﬁ Beddifghdanahd GAHM BfRMdnt Rpfesents a

stable integration of for i1nstance a 25 I entiviral
v g@h@fm@ eegivh Sonprisihgmctiron attegeateowsiteeGhenat BNA or DNA is
sequence_ into the enome, of bj ect's host cell

\mmiﬁtqu rempiggers e apprlyssd Tt RisRTERP 2 PREnORntegration
bj
| B4 G LRl PR g P eRERIKTOR OB SLhcion

Ofpelﬁﬁ‘ﬁleﬂh@{thpo{ne dNmihé Gﬁtﬁ&gemﬁlegﬁmgﬁ@cﬂﬁbprhﬂ@m (also
géenom c regions or affected genetic transfornmations

i texmhed lwsmtﬁc‘cpmm@ir@ her¢ing pad ane orampee of @re wirus-specific
human honol

ed MO 20 317
PETIRE 0 03r BaBEk T Ty Uy Siat b ppers REE AR Wmplification
dorbaank eﬁ@%&ﬁt&& ah@rihe 15161; 198 SR ByBhidetd WihOA Yirus-specific
the function of their wild-type counterparts
f prbbevand a peiomi regiirespestiec psdicodmplification products hybridizing
with both probes are considered to represent common integration sites, such
common integration sites indicating the genomic region involved in the

development of cancer.



froma suitable vector in a cancer cell. Another
obj ect of the present invention is to provide a

w@beasoaseuti cal 5 conposition for the treat neP€T/812003/000583

10

15

20

25

cancer conprising one or nore of the inhibitors,
"“enhancers", replacenent conpounds, vectors or host
cells according to the presentl0i nvention as a
pharmaceuti cal reagent or active ingredient. The

conmposj tion can further conprise at | east one | )
phar mekfdfeincaiPech et it Bissenh udietitig: o ke Fhey makipgogenonic
iR 3 AR Bl foB P RRRIBH KR o Khibhors dirccted
PA@MhdetlRe BBid¥0shcolled ok heRttRby ofieUdtroeiie regiodngrdrigor their
from cancer which nmethod conprises the admnistration
ofxrkesipharadeelst i cal conposition according to the

i nventjon to tientsci;n need thereof inia. ;...

t ner apuone am ARk Bt i BESERE MR fof iajbiteps gy

t DELIPE B8 S Aln A/ PR D STY AQHPd186ed @irbited upaidt thexhPession
murine genom c regions or as disclosed herein as well
asradochuobgeirsroicodeé dy thagesomioregings or géiseted by genetic

expression. products for the devel n eagents .
PR iso-ihs e CErenS e ADI . LigGpsutic

PL LM bR gl'r@%loﬁfsltgnieoﬁ%%l L5008t EOfe gkﬁﬂa@%‘n oducts located on
cancer, conprising the diagnostic-reagents such as
sgiecedlludanucdrebeascadd paw besconAdisdinox phpemiatéatical composition.

ant i bodi es capabl e of specifically bjnding to the .
rdMtson angibadiasanpE pedassetsd dp deirgseliulagr een C@P&@eﬁmwagene

SRR BT ROYSS, DOSEER ! B b ESMSHALEL) Bt e

eXRiEiSH 0O PhedoIRAUGLS:. PhreRughlygi€ls anti®sfRGtdredhthe form of
Additionally, the present invention relates to nethods

f ortrabedjan sineducabinade 8 canpertadl dbl addidaremirabodigs may be used

TR TS et R —
pr esent%}a W’Ef@r}r&? et diBent B LPhrabnt 88&IntHn, the inhibitor is a

prefera east 4, nore preferably at |east 10,
esmallinmbkcupr efpetdd by mad uls@asg tBO aatiditpos tintrréfenaptivh the
al.l nmurine genom.c regions selecte 0O fromthe, grou :
cBrgtion wh%fpr%%lm q}sp%%m pr%@&a the gsaﬁ%9n@seﬁ§%aby the genomic

Gl PO AP B PRI g o v

| 81 Bumbt d6velophi@nt asldefidedKedtkn. Thradlltiohf émaNhblecules can also
Mcl, Map7, Nnj2, Nldl, Pcdh9, Prdx2, Prpsl, Pdil,
Phgased eyl delivsannpe ofelleast ene tipked tewmerpPmponnd 9, a tumor cell.

Trimi6, Tnfrsfl 7 b13.Listed kn Tab 1., Usi

hese. Qaned et 105 oF Blhach Hle Rl <oad o Yo Rlock the
ag Pl Bl G Frob@HK B destiYidg PRE hEINA #R8EQHbed from respective
di agnostic nmethods "of |eukem a may be perforned as

egehe ehcdadedsley tengenapiergithssel afftdtedby gepetiotranplprmations in
regul ated, (on.the, qRNA | evel ) .i n .gne Q& norgiiggcﬁgic b
U PERARIGYeSIONE Thna £ DI aghisFog 6t R tietpsecintiis, fibgZymes or by
| RNRE REGLR BN BTRAG). TNL& s af PEisRa8Rehge in the disease process,
these drugs prevent the production of a disease-causing protein. The present
invention relates to antisense drugs, such as antisense RNA and antisense

oligodeoxynucleotides, ribozymes and RNAi molecules, directed against the



10 invention of at |least 2, preferably at |east 3,
nore preferably at |least 4, and nost preferably all

w@enwe®1@i7 t he group of nurine genom c regi ons PCT/NL2003/000583
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consi sting of Cd24a, G sh2, Cra, Ltb and Prdx2 listed

in Table 1. In addition to the newy found genom c

regi ons and genes affected by Ilflransformations in such

regi ons andof which the involvenent in the 15

devel opnent ,in tunmor was hitherto _unknown, use in ) .

SRS SRHad B SRS TFIoPR TGSt bY RoBeias Bifnaigrmations in

AR O IRAR o/in JIENBI 37 AURIC %M&M@b@@i&? rdcg}éc% ¥B&reof.

i n cancer devel opnment, such as for in ancg p53,

Not ch- The ExprdssiddFlevel &va g@he chnlkeither Bief decteadddxAincreased

B@Qf 6), Fli-1, Yyl, Pps, Pt{)nl, and N-Mc. 20 )
e tHepes develenapent. Natugallycmdabidorseqgieonsedowhen the expression

. . A T ol L o i

BFERTLS GEPhOR, pRR AR PR R Dl

Pre@iHanabrs"l 808668 thk ekpPasstin BEBPHT & gPhbendbiddll By Yhé @bnomic

integration site is involved in devel opnent of cancer

viregnons oy sffpefedthyf genptisdransiommaiionstisghatdesenst regiand involved

25 be | gcated. inside a Wn _or putativ ene,
o Gy loRing e st Bl R hebedi o hiyr R A g
SUFGHh AScelr i alyaSh AY ChdmE@A ¥R S0 ERET 8ShpoRhd Ikho¥rY 84 found to
unknown but defined position within the Frrurl ne)
gexoesse the eprhssian lemel iof genes rro minproeg tloe furdios of an expression
i ndi ca%e a gene, a putative gene, a region n ar(?y a .

L] Ogatg&Pﬁ\Pé" t@éﬁ&{ro‘éﬁ’ oxte @:I—”eoi;heo?xli‘xﬁ’ésﬁ‘?ﬂrq Redysfunctional
g the function of which 30 is hitherto unknown.
anesl conprised in such genom c regions or genes of WD
2004/ 0¥ 681 JuitsBleNh2083e 900 08Srcolre divebd lekprassireRseof a gene
is affected by genetic transformations in such genom’ c ]
rdgtorestetedhseaxpaossion of palysfiumticagl igane gmeeded by the genomic

R Rl 830 3TN b S0 dBionB PG o Bl boBions s
L diRERBEd heFRr@shidthReGUTete T Behdfir8h oRHH¢ ﬁ&gfunctional

RNA. 5 A "murine genonic region-related gene” as use '
her affected gangematsvrgnitatory seqhdncesthphdrivalthy expression of said

e BB PAP LS, OO ol L B 25 S which

BRIRhByiohaleer 4 fgﬁ%‘ﬂég@t’o elﬂ:oqga‘.%gf%ﬁﬁomeﬁkgfgﬂﬁu%r&ia%ected by

exXpression IS a y a transfor on in
genortictraagfoomasiortshia thewembinta rediond e listedniri Tabdel or a human
cell" as used herein indicates a eukaryotic cel],

premelogie thareod g afly inetiore g eHptaRy Sequsinse of a gene of a subject
P LAkl liap: cel |, cincludin Cical i :
ST Jat R AR SRR F ok i B B B8o A RBRA A £ifno in the
ceqadth regloRedNdisclobed tisehdoim TakRST 6€ b atihyn Weeldlbg®d thereof is
the invention, or which is the target for a

dreadacsst by afeagenmalgounberparesest by sisbhe infegratiorrpgfor instance a
term ".]'prlodu er cell.". asévﬁéseg. he[ ein refer ] to acell . to th
D VPHE COPUSPREEA/NFHO8 T BEibT 8" ForPERYi TAtPar, o the
p%&ment é‘gfn 8 Jubfs HosDEAIUE PR a YhroBeniVSCEedT oftheti@nor cell-line
i nv i on.

of the subject and grafting of said transfected host cell into said subject.

The invention also relates to forms of gene therapy, in which the genes
encoded by the genomic regions or affected by genetic transformations in the

genomic regions listed in Table 1 or a human homologue thereof are i.a. used



The term "host cell" as used herein generally
indicates a cell used for the expression of a viral

wW@emwanm31br propagation of a vector or virus aPd/NL2003/000583
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the 20 context of the present invention, includes both
the target and producer cell The term "viral vector”

refers to a nucleic acid consti%ct conprising a vira

genome capabl e of being transcribed in a host cel

IR R e "
GRReABN of Fhi Qmﬂ’dl Qgﬁ@ Eﬁlr?cferﬁﬁctg 39 ARiOIRIP 8 Shed d¥pRession

a viral particle 25 capable of infecting a target
debdin. a buftebld wttof it heavesrgedl. cel | i ncl udes reverse

transcription and i.ntegration into the target cell .

genone, nwi’@r@ba-ﬁg o Bhs Breent arvetias moalerquﬂ(ﬁ%é@éarweuﬂcal
| Rodii0h 3:5thd HELBhEn 6t hRBANSATHSINEANS of MUK & the

sequence ree o e nucl éotr1 de

Sl@l‘ﬂl@'@l‘ﬁ@l%?’ "&ihiedndelr e keplaeement enmpaainds,segt@ncs host cdlls

the naturally-occurring genone of the organismfrom

mo@rdmg to$heg erpsesnt invRehwD a3coRh e ageutical reagent or active

PCT/ 9 3# 69 (?(gnggﬂ%]] %gtncteang%kﬂ? [ ef o rléep gjc té%%% bn]é?prhgrmaceutical

I'hCOr por at'é

' éﬂc@p?&ﬁl@ @ldditivd Nke f@ne}ﬁiihﬁﬂao&@zb)ﬁhéi fa@ﬁhhﬁﬁiiﬁéhg or a conservative.
plasmd or into the genomc DNA of a prokaryote or

eukar ylot additiom, whisciheiobj¢rdof hbe pisesemt idwentien to provide a method

| Ch 5 St cha czs g&{:fat S cl}lgéﬁlgﬁ%r( W}%%@@&h%@m @eﬁrlses the
O%c#hﬁﬁ%ﬁ’aﬂdno& ﬁ@%&%ﬁ?ﬁl&:ﬁ%&ﬁﬁ&éﬁ@h a{c@gﬁﬁﬁ? Q%El%e ¢hvention to

er ‘sequences udes™ a reconbi nan
Wi tgéntssinpesdd thlereofhiyibr tlebrgpaetiexity dffegﬁlmi divtouamal
poI ypepti de sequences. As used here
" pol ynddhediar gepect ofibiedresert laweaislondqeﬂ%gt@ﬁ fie tRe g ef the
mglgﬁg gé%r%c{exggzrr%n Ghd rr(grr‘%l %%gf&%% ?18[‘%81' fsoxtvéﬁeasq/ro human homologues

dgtbef &t el gend @k}bﬂes@@ﬂ pioldesss for khe \&eﬁélobhiﬁﬂteﬁ reagents for
enconpasses known anal ogues of natural nucl eotides

t Heet diagbosigiofeaneemsucl eic acids in a nanner sinilar

erboai heateresikelsptoRifes BB diyEREfbha fn piagposing
@Abﬂc%? néb%ﬁﬂgi!n%echec(ﬁﬁ REstsuURstobhid @&‘clpMs sﬁ@(ﬁfﬂ: @cleic acid probes

stances that” can forn1sequence speci fi
i mh@loaspecfis a&rttholdms @p abby oﬂ@dctfecaibzt bumdlmg to the murine genomic

pgﬁgﬁﬁggggl% 1§C§€P %lﬁlg]l %Tgfg‘gld m Q}g O%‘{lg% %ﬁgreof to the
a
S@%&@g&gﬁﬂbﬂ'p‘}aaﬁct‘%roéghgﬁ!eess o?tﬁﬂ%ﬁy ahfiA S1:9 he é&f)gessmn

nucl*er c aci ermwse In |cate

pprdduetd af sudlgdreiss respedtiselyuence i ncl udes the
corrpl enment ary sequence thereof. A codi n%tsequence i S
" under Agagieil, dhe psesqrdgurenidey relederirasthodsiodhipgnosing

e e B BT, R hdEReblic PP SRS present

" GRANRPnSequence” as defl ned herein is a sequence
which is transcribed into nRNA and optionally . _
transl hl pdeﬁemted aspeotypepeidedivhents ol tegureseniemvienéion use is

t
con ({@ f art%g taé Orr%feraﬂijyegtcl%ast lhx%o?g lf)?g em]oelS a(%fleashs 10, even more
preferably at least 30 and most preferably all murine genomic regions selected

from the group consisting of Adam11, Akap7, Arpgapl4, Bomb, Cd24a, Cish2,



25 sequence are generally determ ned by a translation
start codon ATG at the 5'- termnus and a transl ation

wG@@p/ooston at the 3'-term nus. A codi ng SequePCENL2IAB000583
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include, but is not limted to, RNA, DNA, cDNA, and
reconmbi nant nucleic acid sequences. The term

"regul atory sequences" is defihdd herein to include
all 30 conponents which are necessary or advant ageous

56PN BoBop 0B N8 ot 08 o Hoek.yfers, TL16, Tore1,

e t1 of Rl i
IR BRI 186 OB, el SHRRY, N2 R T, POy Bra2, Prpsl,
rmatil] PegdBR410, Sardlgsisad, 8lc1Boley Seemyioalixomp, SBGueit: Tnfrsf17
a propeptide sequence,_a pronoter, a signal sequence, )
ol Bbilpditded ipthabie L ePrinethnse ganes varnpduaptagreus expression
regyl atory 5 sequenges 4 nclu pr.onot.er nd.. .
Sl el PSR Tk el PEnE) NSRS Gnghi ineppric methods
rEFIELREBEY nSEANE PELBrNBY R RhOfitHEsE Ybihdy dpiteEs sbREtively up
the purpose of introducing specific restriction sites
facddwh aegwlgtéd (at tlonmdiNAHevel) ayohavomporeespeeifesnbgroups of
' the coding region of the nucleic acid sequence
ding a pol ypeptide. 10 The term"promoter” is used
hﬁéﬁi(ﬁﬂ&ﬂ? proforftd id 80N ﬁleﬁj%@énéﬂ@ ei@ooﬂﬁ%ﬂf§o?the present
portion of "a gene contai ni ng sequences that
pheehtienfodmat léest Diprdfengblyf atRAspS) yioes pseferaldy at least 4, and
initiation _of transcription. Prgnoter sequences.  are . .
coafbRrsferahly aflogengs\giyhe srowmal Mg genomitegienngpnsisting of
reghon g - LI, 1RAC j conmponent s" :
R B B R PR P RHE e O cecary for
encapsiy Addigiondo tHeGlev1§ f86hd ghomiy ké&isns AhA g¥Rlel afected by
viral particles. The terns "nucl eoti de sequence

horpbbyytatioms iseqpebiegidmsmidgyrhich the ipvelvemens in the

AT 5enf bR B iR ki BB and embodiments
R %ﬁ?g@%ﬂ ﬂl%%flbi%ﬁemay AR RYRTe ALePRUIGRERS S Ends to be

seque nucl eotides 1n thelr sequences is the sane
vitnerolveal ingreedtef develapient) swrlr esfiondetaoee [BeyWriclke- 1, Lui-1, NFI

conpar.i son between ar, . nor.e.polynugcl eoti des

e L5 dertit: feHoBY LBt i oSy i B pnd e N-Moe.
sequences over a conparison wi ndow to identify and

conpare |l ocal regions of sequence simlarity. The
CORRINIIOON® ndow i s generally from about 20 to 200 25

conti guous nucl eoti des. The "percentage of sequence _
honol ofhe téwn "npyine genewiq theion seiclgerenso regon” 79 used herein

80,,.9Q, 8, 99 or 100 cent, sequen honol oqy, . .

tigaes SR s s g 4 ThE SRS SRt A TR VA rgied in proviral

SEHLEHE 8§§m9&§é} RreATPHNAOR YA BAAYA] iWREH It 1€ is involved in

portion of the polynucleotide sequence in the

cdenrdopment vf camervelyer itdk udentalield fis annomodehbdgration site and

(i.e.. gaps) ,as 30 conpared to the reference seqyence

(R et AEPYE SRRIEAtHiRsEIe: WERD0 £+ TisAatp o after a

Pﬁ()%%qq%tgﬁ%%%ne such as in a regulatory sequence thereof, or in a yet
unknown but defined position within the (murine) genome. As such, a "murine
genomic region" herein indicates a gene, a putative gene, a region nearby a

gene or putative gene, or a region of the murine genome the function of which

is hitherto unknown. Genes comprised in such genomic regions or genes of



17 deletions) for optinmal alignment of the two
sequences. The percentage is calculated by: (a)

waledoeoni3mi ng t he nunmber of positions at whi ch PEENL2003/000583
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identical nucleic acid base occurs in both sequences
to yield the nunber of matched _ positions; (b)

di vidi ng the nunber of natched]ﬁositions by the total
nunber of 5 positions |n t he wi ndow of conparlson and

(c). tiplying the r Itb 100 iel

b i Bl s AEES AT Bege Dbl il guchy genomic
SIS GPe f)QlﬁeveQPﬁHJ@J 1SR dBMh QehcePAdVEIopehdit as are the nucleotide

comput eri zed | npl enentati ons of known algorithns, or

byeuiesical of tispeegibonthdReselvey anddhb alspeesequermbicts thereof.

conparjson and nultiple se uence al i al gorithns
are, eé’é@”@tgﬁk?éﬂif"dflﬁ 'Ba’Y fe paptgin %Zﬁ?mjg# fent Sear ch

100 (AT ke gy 8t o i

A fhifyesr: p28idBBeoBAidsd ame mGhinet @riﬁ/hﬁmaggmmisofmhbipresent
avai l able on the internet. O her suitahle prograns

i slendioncaPa gRES PEleTteshey Frgslonmatips tharedhdien in general; a gene

Genetl of t war e _ Package u
P e L R L ST
%@Q&h%fé Abh ¥f Besrplwegeisn. for nucleic acid sequences
ould be interpreted as two nucleic acid sequences

havi ngThe teper'tergegellb s ssqddrreirhimdicalgya exfkaayotic cell,

| eas pref st 6 nor e erab
| srslerelly By ERor GRging Bomynn: mogacre R famiatian coll
Y
Er?cflﬁalgg ds Ec1%1§&?xf Elrs%? é]%lla%}[l g{%@%@g@éﬁ%ﬁl ggjrggfriével#ch is capable
n ufbewig 1@1&96@@1 ve ncendfectotl dyyvechs: ofshed ingeriion, dthwhidy mthe
"human honologue shoul d be interpreted as a human

( purgst ifory dgwsﬁwqeﬁge% deRreseR VSRR { he
(put at 'gfﬁ te roﬂlqg tdefll'"ea% ﬂs%d@elfﬁﬁls r(ﬁeryw@@eﬂ or cell-line,

honol o h™r'espect to respect

Mg dRRtigeRE s@&a@@@ﬁfrllﬁpﬁcaﬂioﬁ herophgs€ioh, aﬂ&/eﬁbk@chudtﬂ)na of a
human gene whi ch 25 encodes an ami no acid sequence

mhedhrwﬁéhslmﬁﬂéﬂﬂhan 45 % preferably more than 60

9 f h 9
ot of or B CrEY Pk ERTEEe Lo BodH rsP e LR ERey fbused for the
t Qﬁﬂre%@loﬁ? &gl vims ke R Bk s AR Op dBRER nt dTaNv &R0 Vor VHEBLINY in the

he am no acid sequence derived fromthe nurine
genetexobf the présenéninventiandnibiden boble thasarget asmd producer cell.

:z.zzﬂe L
OB BT 2001000588, 481 SAER oo

nurl e invéntion ondl ogue

a chmhpirites saéhedphe viral bemetinnifohahtignao(liwapaclelgiggoeihe viral
as defined herein indicates a genomc region wthin

t NAgenamfe ib Fhe Pietencaiod @agb@@pg@amgpneméﬁgﬂm prvdral particle
resul t

| &gﬂ?}}’%aqiqul %ﬁgl%:qr,] a}nlgtgt fgé’lirﬁﬁl;%cna%o er\g\g (IEe(iplr%c%udes reverse
t @F A fBscrRioPREY 1nRBeatieM ih oHeem T gétecfeQI géxﬂ)me, where appropriate

for particular viruses.
The term "isolated nucleic acid sequence" means a nucleic acid sequence
that is free of the nucleotide sequences that flank the nucleic acid sequence in

the naturally-occurring genome of the organism from which it is derived. The



nonocl onal antibodies, nmultispecific antibodi es,
synthetic antibodi es, human anti bodi es, humani zed

wapiokbodies, chineric anti bodies, single-chai nPEWNL2003/000583

10

15

20

25

30

(scFv), single chain antibodies, Fab fragnents,
F(ab') fragnents, disulfide-ligged Fvs 10 (sdFv), and
anti-idiotypic (anti-ld) antibodies (including, e.g.,
anti-ld antibodies to anti bodies of the invention),

Faforichepss ALY L BUERLE Ol AGHAL BN ch 10

_ _ odi‘es 0 €se I'Aven _
| 1ABA MR atd I HHO A0V QBH; itk 66t RSN Gy irBPHEHIO8 plaihd or into
active portions of immunoglobulin nolecules, i.e

ribleegrmiomsic RIA efonpeokarapteant ¢ wearybtaiiomywhiiheit i not been
that | ifically binds t | ti ti
vt by REG EmstS B mrrtennts g Bebe BRA R or
af SR RO RN NENBLEG b BRS REABY POR éxnrléslgﬁlcﬁs@ BadbRuclease

regions listed 1n" Table 1. The i munogl obul i n
ndikestibesindbpéehéent ofher sequartebeltaflsamclugqrea fecagnbinant DNA
lgG _1gE, IgM 1gD, . 10A and ].gY),, .class (e.g.,.,19G,

Igleh gt of @M%r;@a?n%%ch'@w)adé}twg@&ﬁg@er&fde Sediences.

I Muno [ I The n " ol-ligah ' L 3o
array”g%§$§¢%@ %B%géﬁ%g?géggaﬁévbﬁggg:%ég-ggiﬂgﬁgﬁgnatxm
sinchats Rrende 8 al Rastribveudebiide entrifmicliotiRle polymer in either

digonucleotide arrays preferably are ordered so that
t4inglooonloubieibrarndedoem, pash urlesopathererise ipriged engompasses

e RO G ARy PR e IR 1 AR Beile im o
:ﬁ%&ﬁ@? dimAbr k6 a3tuddly HrusARG nidtledtoRst T4 @PedBic embodiments,

ousand features per 'square cm The substrate_ can_ be,
nidreclpplimyuclentidd”, "endasl axid ghrpdigoniutieobide” qarmbesubstituted by
pl astic ar nmetal and can have t hi ckness

I Ay ,
gq%%nn%%g§gb§1;pgp%% £y ﬁ!oalél FHAULDGE "§}§§01£163%’99T§13§1gl}5 similar as for

S : h rentn t j
SHEH a0 st 10, 4s gl oo
| Dl dkepolgpidre aff ndeiteecides witihp husgthroeheate ot hethelphosphonate

also refers to a probe 30 array and the substrate to .
whitishng t on Repdtdeap elgic arads. fldplesp g hergnse ygeated, pranfioular

2004/ 016317 P L. t
e R e R
enbodi gRRHind SapEenrsiié Yuderf Bt dbnefol Pef ra&filatRy Geyhisnces in a cell
conprised between a few units to a few dozens.

"Wwheul RNAmeply merasal tragscbehtheeak ng se i nerest ingg isRYA encoded by
bﬁ}ﬁundﬁr stood 5 as regulating, controlling, blocking,
| Y APRGTI8EI%ul ati ng, enhancing, activating,
m m CKipRg o) PRSE: %Qseﬁﬁgﬁéee’cis' Dind e RSk 2 8BG(8Mce which is
substituting said gene expression or said route, In
naesgabed ahtot aRIFA andt qrivenillygtrianskaed infgempolypeptide when
expression or said route. "Subject" as_ used herein )
i lacad aqdep ihe canist Poguiion Slea}lea?f%s@ff&@ﬁ%% agles the coding

|, _includi . . | Bt &n '
g8 Py B N0 DR PELT S5 o e s
hedreki@fus A 5 ErafBIAKEY stche@fion 4 thetheermbius. FUsmhing sequence

manmmal ; and a non-manmal , including, e.g., a _ .
noam irscirde.i kit isvettliapitad éo, BNk Iaggacm?@ gud gpcompinant nucleic

chi .%ken or duck) or a fish, and a non-
acid sequences.
The term "regulatory sequences" is defined herein to include all

components which are necessary or advantageous for expression of a coding



manmal i an i nvertebrate. 15 LEGEND TO THE FI GURES
Figure 1 is a graphic representation of a directed PCR

we@eoghtanbsomal  DNA to determ ne conmonal ity BET/NL2003/000583
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inverse PCR identified virus integration site as
described in Exanple 3. Herein, primers X1, X1IN, X2
and X2N are designed 20 in a | d8us or genomic region
that was identified as a virus integration site by

i PCR. T lify flanki ' d ..

PG A PR G e SE R ETE BRPERCRTTGEn f0 fhg coding

i életqf%&ﬁég@*u&{ Qaédlaéci%cyﬁse%éﬁ@ésemdd@? 1ed 2RORSE 108HEd to, a leader, a
ornmed. First, t d

per & primers X1 and X2 were combi ned
wholyratlbeyl@tmhf dequbnde, MuhropepR dprdeneencd, la prundi2y, Tisegml
products were anplified by a nested 25 PCR, using thf
precanse an ardaa e RO MIBRRAE o A i EHOIRK, Fheragulatory

T AN Cfied.
L5 bl L s 008 60 O o
Fiigua®s. The dedsil 4l-¢ Sedlienddethad befprotieedrvesRAinkers for the

invention for the identification of disease |Ioci..
| PO Gse aRTairoRugiang srecifisr rpstiriefoRaites fapigating ligasien of the

?ee!sglj}l%l{q%gss\e; }?@g&}%ﬁ\gﬁg% C&%H%%eél%l}'l_ ég%@ %udgg]ceacid sequence
Pg;[éd}gggg%q?@%e.zo fragnments were subjected to

sequence anal’ysis. LTR and | ocus-specific prinmers _
wer e d¥hegend "andmobted i$ nsed hestindoPTR agtracagmizgd meaning to

i.e. LTR 1/priper-A PCR, .foll d by a LTR-2/pri ner-B
aftpete; LRt o5% AE0G é%#ﬁne}ngcﬁm P e&mﬁaﬂ%@# rovid for the
r.- | . .
oD AN o S P BB RO PR st eencs
bhet t@dmoBlyt lsutnestealwlaiys sfoumdhini idhiez® chomi-tdaling regions of genes.

| ocus-specific probe C and exposed to fil .and _after_.
stri ppihg treRyBerkrgiag cumnensnéherefezdo lsaniﬁdgg%locks which are

2 gée:sg%@ f;o? o%mlgggséﬁgwélﬁ}@?icgi%ogi g‘i]g.fs 1\%\1@(? l.éi‘f‘ature viral

cpasticles.ed positive, i.e. tunors carrying this

particular common viral integration site 10 (cVIS).

Hybr i dThatteomsWntbleotide peqwerceondmpoloigsh s " aaeaicd hogradogy" or

fal se i%ositives. l,n _each exger%rrer%t %vvo or thr%cigl ]
TPPIPEOTS SRRTRCE " e e RGREE LGTP R GBF #aTeRge of homology

< | : f i MR )
OSZQ&'I{;EIE I ME%%E%ﬁg&gﬁtﬁ?%e?g%ﬁ%&%gw edge Oof(legous

t beyuatens iff theafequenes of nudkvides m tlaaic eequelmeslis phename when
greatly facilitates the devel opgent of prophyl acti c,

t ABERKR A RaXHRYIHFRgARRATIC AR 108 CoppEgIgRsesFeen two or
The _di i itd.0r

g PRl orRle o YeRtally BRAEnALe KAy 3Rk pEARGRS of two

t 88 $enck oflet & Compaghsoheindoanteideanidy tadpoavhaie 16edl regions of
prophyl actic, therapeutic and 20 di agnostic

csppeiceisomslagdet The comperisan wigdoubiseganerally fegm ggout 20 to 200

from.cancer qr ..di agRosing subjects sus t f ou
e e ulaau s SRS ek Bl e AHGRE HBoIhy for
polynucleotides, such as 50, 60, 70, 80, 90, 95, 98, 99 or 100 percent sequence

homology may be determined by comparing two optimally aligned sequences
over a comparison window, wherein the portion of the polynucleotide sequence
in the comparison window may include additions or deletions (i.e. gaps) as

compared to the reference sequence (which does not comprise additions or



severity or type of the disease. In a preferred
enbodi nent, the present invention is ainmed at

w@e@vioti3ny net hods, substances, conpositions, PERNL2A®EB00583
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according to the invention for the 25 treatnent of
| eukem a, even nore preferably for the treatnent of
acute nyel oid | eukem a (AM). Léukenia is a type of
cancer that originates in the bone narrow where the

od grnlng ceII (hemat ietic sten1ceﬁis and
E@tem &pr etima) lrgna%&nttczf%@éngqueea%f he percgptage is
SBTEIALE bE e R h A Al BRRIT BbLBirR o PBEE B Sdontical
lrasdleitheid badd bdcuys L10bOEY edEnde: 209110168 lﬂlmber of matched

PCT/ NL2003/ 000583 21 into differenti ated and
fapsiions 4b) @Wab@gctéuemmyb%of paiad pesibigns by thepedgrumber of

in .clinic stl ct cate orle

e oS R PRHEPRLHER L R ERE ygeomsge by 100 t0
Ly et ﬂlﬁ%erc&"i‘&%@ (ﬂ%eﬁhéﬁée‘?ﬁém@ COipRlmgl é?l@;lgnment of sequences for
paraneters, |eukem as are grossly classified in the

foohd mandi som nmwd@omqrﬂhxct@hbp nompmgteahmdj nﬁplm%eimtmns of known

rﬂj:NL I@tlar%:;;% ¢ vl u gﬁ){ etclgﬁal gﬂ]yp}y%ﬁﬁbiﬂ %e&qe@ce comparison and
Iﬁ o %ellibhde aliBfinthk '%1'1%&1%@%&(?9%@%0’51%1}7, the Basic Local

teri'stics of these es of l'eukema are
d‘klsgmeht Sedrete@oolr (éBIdékST)e(Aehﬁﬁchlﬂ,oSrE edfol t ¥3HX deMol. Biol.

o s oo I e GELTR b il o
C uég‘%]f (r?g{)ér ﬁnnﬁggt}béxé#“ %)e 18 %Vﬁ*x g&b&n%?{e@ther suitable programs

| iEHAR QAP @ESTYID g@aeFASTArm theMWigoneze@Gbhytics Software
nol ecul ar genetl c paraneters. This refinenent has

rRaakaged GemeticandlonveutentGroup (GGt Madiser) ¥k Lbnihand a

better, predi tlon he p nosj.s nd_ tr eat

responé&w%# it et AR Ry TR hERHE Bh pugksie acid
3%%%1&&@1&'&%@&&@%&@@@ BB AlulcRAE Aciddequeness havihg a

standard ri sk oor risk categories. However,

t'peseertagegh secgsemedlosmolbgy heft ar]@gem&@,lwe&matbbu at kst 60, more

refi nenen

RSO Rl SaeHOLEHEE e Aot hisay AP ol Bbisse Preferably at
MRELA8k S{Th) #{b% @| éfengbfahétsle s& §5 0gey Jsx Fréfe&‘&%l?{}iﬁ Kast 99

needed ’'as i rovi de an |nva uabl' e so

I presAbhielBofife sbhgetRViedoplpeit of new therapies
ai ned at specific pathogenetic nechani sns._ Thi s w |

not onfyupedberein; phe m‘él@lumm@mpg@gaﬁdsmléu mjerpreted as a
aII fficient. t r apeut act
hudng eRbatted et ok 50 208 hiekPRaE o, Bl fliione
1|a@ht1@1reﬁ 1ﬁ%6ﬁ§é .4 Yhﬁlﬂahrlﬁ)rﬁé!ofra@'t iéfe@é/ﬁhﬂhal@sﬁect to its respective
treatment options for |eukem a. 25 Many of the genes
ahfuenieegbrizyas desopibiedain ﬁhetmgsamﬁ mwendiondeschityed: gene which

nore detail in the exanples ared t
RS B G e éﬁaﬁ‘@a&y%eef%wbly more

O BBy TS Bl o i

tY%r esémendeepasterabbemioos than 90 % and most preferably more than 95 %

identity with the amino acid sequence derived from the murine genes of the
invention and is in the case of an enzyme the amino acid sequence of a

polypeptide which shows the same type of enzymatic activity as the enzyme



that is normally expressed in vascul ar endot heli al
cells and hematopoietic 30 stemcells, is

woeerexgpitessed in chronic nyeloid | eukenm a ( CMQT/NL2003/000583
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I mportantly, WD 2004/016317 PCT/ NL2003/ 000583 22 high
Tie-1 levels inversely correlate wth survival of CM
patients in early chronic pha§ . Strongly increased

| evel s of Tie-1 were al so detected in bone marrow

SRR O R AR LA TG 0 i

a%%iﬂﬂi@tx@ o, tnldt PETBNa @ $RABR) cdhe & MRy horseh e8dRates a
of the Notch (Tan-1) gene is involved in chronosonal
tgesughisoagioorwithin 9h¢ g34984 gghomhaitbht,reben genencaly transformed,
truncat.ed receptor .in hu T-1 oblastic ..

RSBl dRn ABEEADY ooy, gps Wﬁ&& igfentital in bupyan and
niggage_ | ynphoi d | eukemi as . Qur data suggest that

aberrant Notch signaling may also be involved in

nyel oi Als ueedk drirain, bad sdrinys “diitébddyt’ egrdatamitodies” trhfer to

Not ch 10 Igene predictably result_in the cgnstitutive
fwenacloaal antibpdies, pdisrarsiic aptibodiesy Rywhefistagiibodies, human

which i.nterfer ' . - hn id . .

it o e P RaRiell oAt RMERSRIALS einglp chain Fvs (o),
nawkle flefiaGlirRthd hy) MBabmehté oty Ten RN desiififle-linked Fvs
murine genom c regions as disclosed herein, allows

f e Fvhearidantiiiflicdapicdanss Idh audiboties Gnelading, aif.s antield

devel opnent and f,or etter .understandi nqg..n,the

CEORbPBER b aRBPou il R TRy PR AR B fypements of
CRADG 6F thd AR, LIFphAicdhr, RGN LoRIN Sident Blivedtion include
better diagnosis and treatnment of the di sease. The

i mpiweglodndinomodmlés mdd ngs nedogicelly etz poatiens of

e B TS S 0 PSR R R i it
AR U RSO U B Mo by g

agorplikedsn bhieresndBikesgienaseafféard bys¢gante trhssfoum@rtions in the
suppressor gene Evi 2/ Nf1 (Buchberg et al., Ml_ Cell
ReeflomIgegiBBelineddn Teddo 1. Shanmenuseglabulinmeiegnles of the

Med 30, 597-6p1 994/ ' | B 2
esssn el S oy o ol BT JEPRIPO Gl ID. class .
aIEC2 NBE QB LG 1B ehd el pp R HEH inbh PTG molecule.

(Mori shhe seen "aligondegeteaRey, réfer@ 2d a_mﬂa,stmg@ having a two-

(ReRRiP R Urgrce PApEah1eESY i fisionsliatupsopligonucleotide
r - .

ey e ety g e NS thdeiheiiitytion Flh fgature on the

109:faderis sSpiotteal. 1& phufke@l emboWimehts, 60, artdpGadhave a density of at
1158, 1986), Erg (Shimzu et al., Proc Natl Acad Sci
3]

Usast e Inggsed1apastene toymrda sy lqzét/lﬂLt@@@sm@o%tslgast 100

2 : : [ ... Nugl ei [ , .
TRBI5 RGeS pel gt ol he Sl San 88 mergly by way of
Bb008 ple) B{9s; 81ichn, §A8@Y; pAFnEH SN (¥ mE4H1 @0l dah have the
known nurine cancer genes identified in retroviral
sthieknesscafa plese auicroseope bBkde or a glass cover slip. Substrates that are
transparent to light are useful when the method of performing an assay on the

chip involves optical detection. As used herein, the term also refers to a probe

array and the substrate to which it is attached that form part of a wafer. The



i nternet address http://genone2. nciferf.gov/ RTCA .
Likewise, it is therefore 5 predicted that a | arge

woeovbere3of the genes as di scl osed herein i s i NROI/NEZDOB/N0SS3
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cancer devel opnent in humans as well. Mitations are
frequently observed in genes encoding growh factors,
grom h factor receptors and ot h@r nenbrane pr ot ei ns,
ki nases, phosphatases and other regul atory enzynes,

transcription regul ators and oteins critical i .
e B Sro BEAVRG R Taft tulsriotEe stk bt Fifast Tn this
én?b’&ﬁme&htgﬂi@g?n&ﬁ?}v §f RESAreARTURLEE LRI QPSS FBERFeen a fow
genes responsi bl e f'or the devel opment of certain

airies td yfes dolzenml i gnancies as well, e.g. Ras (Bos JL,

et al Blood. 69;1237-.41,1987; , Gliana.C et al.,
Mol CaMdediggtinga aseydipg to thsprapgRt 1pvepdiqn %‘%%ﬁ.be understood

co .2 65::..19 . .S 0N i .
U950 5 AT e B R PG00 g i, i
(Melaypty, ntinMekinkd AP adsinibtheesingreBidting 2224/or substituting
223-237, 2003; N shi T, Saya H, Cancer Metastasis , . ]
Rend seoe e3plesyiq o1 s@d)rogte,Gurnere geuAsiah t@meptinggrvening in said
Cancer Res.. 61 :81418- 8t121, 2001). Acute nyeloid
| ENETPACPARE °T %819 F&™fbst  frequent form of acute
| eukenig skt a4 hissd HadeinSineNeledf btih & ABSEmMIRE ©S Sn\Eganism; a
forms of I]eukema, which 20 is acutely life )
tinmeanehiingludmh g ssgt, adatmwdnwnohrhainf e permate, maeuss pig, cow, goat,
chenot herapy. Dependi on, the AML suhtype, determned
iRty BRI bs Ig‘h‘in@alplgggaalﬁ‘é‘éeéfr Z‘PTS% Hﬂ‘ﬂﬁ%’géhﬁﬁb,orﬁ et non-

I r.at Lpdi ' : et :
R b thul D S mohGha hlISAE A AME e b abnmammalian
f eddtehvattbesucdnss bard {englyatehiokehyor dlekyotr efigpyandraeocs-
years overall and disease free survival rate of adult
Amarpnaligndnvedabratei n t he order of 35-40% There is a
strong need for a nore precise diagnosis of AM,

whi ch allows for better distinction between the
PLEGSD PO PHE FIGERER! for new therapeutic

strategies for the | arge contingent of patients that
can nokigvee duisedgtapdarenresartabion efn diregiesi PGBl en chromosomal

I tqry techni ques | f or ognost.i . . . .
PREAHS et Spiisone Bty & pyPise SRR BRE wimg intosation site
SLd hbscr%d%%oﬂ{(%@@ég ﬁ@élﬂk?@%l@@@ﬁ@@lN?XZ@ﬁi X2N are designed
patients cannot satisfactorily be risk-stratified and

st & lloaushaj garoyicakgiomathias v as Eeatified aua sdusyntegration site by
current]y _avail abl, reat ment nodalities. Th@ .
paveseReRESE s ormp & & SRRMBICIeqUBF R N de drfqtgnine the

cl i nj-cal- v - uigr

AR apl it BARTLE 08 AR Bt nsted PR

N@ei@beofddc Bidst pheditéineos X 11 and X aeme leatoetiinad withithe Graffi-
now only few of these genes have been identified

mhi4MpLe) LR prieness hand d¢t Bhese prodaets geareqmphified by a nested

I ed.in critical 0 . regi,ons.i nv oy

<L RO HEG Rl X PR S IR R e hmd 200 The
A%eciﬁ&iwl bEhd BmPLERA RAHdd Wb ahéekeﬁh@ﬁig ipRYd/PNGnd P2 in
retroviral tagging, have yielded only relatively small

nBoberegndflot afalyeis.oviral insertions and target genes

per study, t.. have nopet hel ess de clear_that t.here

re at Pisbired Bordina s v GRaL ThhareEn IBE TRV Ivcthe

| Md¥Fication of disease loci. IPCR or RT-PCR was performed on RNA or DNA
from cell lines (DA and NFS), or CSL leukemias. The resulting virus flanking
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conservati on between the nouse and human
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the fact that the biol ogical properties of the
hemat opoi etic progenitor cells_and 15 the regul ators
(hemat opoi etic growth factors) 2Qre largely simlar, it
is very |likely that a substanti al proportlon of the

R B Wb S Ee o i Tktes FRAD S L W d etS-spleific
%Y]ﬁlef'@%?é d@&gﬂ@ﬂ%@ﬁéﬁaﬁe& nkSteQrPeR §t9at%%9§§?@{eg%@-

the claimthat the presently disclosed genes
a]rﬂprmpmAeB(ﬂR,r pllewied uad I R-Qakemiea-Bveniplifestiopatedg genomic

N Faren mamcl ShaesbaabMOEE Tiggcrh lHemmiend O broducts were
%&&gb@%r%@d bY 081508 2 K4 RS el sﬁgmge{ E&b( blotsd. E%s were

ture I's associ ate I prognosi s,

viedst hadridike CasidslosuisBpecifi¢ $irdide Ctzir&il skpati torfilot, and after
patients with a té}lS 17) transl ocation, which feat ur es

fsérllppll% AU o IRy Bapdedidgitrmng W#élrthe LTRS3 as

237 | d f
CRENES hE e R R et HO0BR 8258 6 Sl 3y e ithhsl e
%11;1%@31 Pethrsedrrylh V\% tBisUsht tic®d ruehesmbiesiral 1ntegrat10n site
e

erm nations of 1) et her the genes could be
deVéa). d—éwbxzt)hzmenmxthtom@ ra&mewgbo faoes ﬂtaeldg%)w@se false positives.
V|a ed Si {;]gantlﬁa from.expr.essi o

RS e cti e ol apd mucleotide

d 3) to what tent th
%&“&%E@f S8 i15517 PCTi NL20031 000383 25
differentially expressed in the nost significant
t b f d to dat
PRt S U R OBt oM e b fidcat ed that the
9 _e n es ojg% ogjclﬁ%do iﬁcﬂf %918 CP% O(yf t%% 1&8{1‘:11?}5:{ gf éér?el’éallnvolved in cancer

di agn rc power in’
ddé&e%ﬁﬁbhﬁ&tdﬁly%ﬂhﬁtéﬁ tl’ﬂSJ&l@&l‘élapﬂn@ﬁQ ef ﬁtﬂﬂl@ﬂaéﬁc ttheérapeutic

murine genom c regi ons as disclosed in resent
i zmﬂédtamstm Treethods fahthis disesse olihe Idm@melg@wg% gr¢ategnumber of
rel evance of

P b R DA ot BRDE b OF e MR ErRadds/IGR She tools

pﬂ'oed’ét@%itﬂd ERGEhESdandHs HR&F AR IS pfdiﬁiy‘l@dfﬁi @H@fap%futlc and
he murine genomic regions involved in

d@mghosﬁmncbmgesﬁm&slmﬁd fon treadingr Eﬂ:emtmsrmﬁﬁenmgoﬁnom cancer or

c nprise unknown nucleic,acid s nces, i.e. do not.
aﬁlgﬂgs% 00 cHRpCQoh ! gavmcgo%g SHELT SYandiagnosing the

&g%gﬁ nq egygh@gﬁggggs as avail able in present-day
g

data nprisei.a. putative gene sequences.

Nonet higl @ﬁefeﬁfﬂ&i emﬂooﬂmmmtth@fpréatwﬁanvmnrmms genedrat providing
regions in the devel opnent of mnyeloid | eukem a was 15
dewbheds subatanses.ommnsiens el wesafqerdias tashe intasfion for the

e f.in X e
rﬁaﬁﬁwsng%le%we%’% fronE e BSER THE LR SRR of acute
| giykedTl e glogain@iMBnecl ude their role in other forns
of = leukem a or even other cancers. Therefore, the
mur i neLegepomniaxisretymnef cagicer that originates in the bone marrow where
the blood forming cells (hematopoietic stem cells and progenitor cells) in adults
reside. Leukemia is an uncontrolled production and accumulation of cancerous

blood cells that have usually partly or completely lost their ability to develop



listed in Table 1 may also play an inportant role in
cancers such as bone 20 cancers, brain tunors, breast

W@ a0v8®1631ENdoCr i ne system cancers, gastroi nt eBCT/NR2003/000583
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cancers, gynaecol ogic cancers, head and neck cancers,
l ung cancers, |ynphomas, netastases, nyel onas,

pedi atric cancers, penile cancét, prostate cancer,
sarcomas, skin cancers, testicular cancer, thyroid

cancer,and . urinary, tract ncer 25 The present . . .
inve ARG ded e GRea DERETES s e dralibRAEF gan be divided in
S _ . h : . . g
B R o B e e PR AP A b Guirements
i foy @Rt icppe of reusidbut. Based aeviehiopl agd chtvlegiesl paraanekers,
di agnosti1 ¢ net hods. For. exanple, a diagnostic assay .
tleukemansirre srarslis claguligr ke dpRewue calpeores cheppisagyeloid

nd. m e..30 . .0t al [ t . .

Y R0 SO el R AT, MR eukemia

2Q0¢t § 184 el ubS Ty b BORRK 616 06k m 26 (A0 rMsstlatico-pathological
instance it is known that the t(15;17) transl ocation_
rdsulatteristicsaf vhese fxpesiol leweerginareedictigichgnd require different
all-trans retinoic,acid.ATRA) receptor i
chormsr s i BBl SiaherPESRRd e bragmenisrelated
éyr'a’ﬁo-r iMmibty, required for proper

[ elﬁzﬁte%(?%%%%'a result, differentiation of the
cel I s lrstle pagpaiwededadad) afuttbet eefiieernant #f #hesl 4bove-mentioned
accepted treatnent js currently the admnistration of
helghsitiealdan dms KprA davelomad Passt o gwmenelagisalsxtgeemetio and,
differ [ [ r a .
FEEEREb L Syl LemRn gk ecd AT R Pl Pobuted in
| fiRproahicans ih eredtheimpilectivn ad hneti@enesilictioagfdhe prognosis

genes conprised therein and pol épepti des_. 10_encoded
t dedl empatmenkaepPensegof atisnss endihasdpupgd dhe basis for the

pol ypepti des fected by. transfornmat.ions. i ripne .
SRS oL R PR g g Hlnd por s
deslgmiitg ThRenas thesd @RO86ISs 45t Heber®eeReiRS £0@ Surther
Further, nodul ation of genes or gene expression

prefthemhsntt isatrgantlymieguinedgul at ed can be used to treat

or a lorate cancer, .tu rogressi on, 15 . i
hy per pbRAFEIOR: RECE G REW e HOREDSIRE B ARy PRy siological
P Qfen Saed :
t%%%ﬁsﬁggﬁ%ﬂ %@r%g% 3%?%?%‘5‘?%‘@% her eiﬂé),oﬁ%an r%geﬁ would
usasrid®agansakuabie sowiceiof iafoirthadioth foolthpdpteldpment of new

conpositiagns useful for _treatnent,_ such as_ antisense,
rihsoapiasegmedn megificspathagensidc machgainms. ahs w nly result

system.i.R [ f - .e . .
AT 65 P b SRR ol g U RGpRE Plorapensi mpac
dh P ARS8 thaMdvbRpiesiiadsuantve ehpegpidd RRDatits that are
treatnment. In one aspect, use is provided of nucleic

acifuacthywintheacewqutliey adpbimireatinenbpptions fardeukemia.
cancer:rel at enes i.scl osed .herei,n tqQ. obtai . .

Ul < | MG Pt R aR AT 1o, P R e Bl Giis g déscribed in
?ﬁf?ﬂe ngi]%f:ai[ ﬁg!tﬂé‘éxal%?es%{éwwytﬁﬁpéa&eﬁ% 1R5rISRA Bt S e some of

ypepti des encoded by € gene sequence.
which have already been linked to human leukemia. For instance, in case of

the Graffi-1.4 MuLV, the Tie-1 gene, which encodes a tyrosine kinase receptor
that is normally expressed in vascular endothelial cells and hematopoietic

stem cells, is overexpressed in chronic myeloid leukemia (CML). Importantly,



Pol ypepti de production. The pol ynucl eotide, the
correspondi ng cDNA, or the full-length gene encoded
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identified by 30 using conputer algorithnms for the
identification of open reading frames WO 2004/ 016317
PCT/ NL2003/ 000583 27 (ORFs) t Fer ei n. Subsequent | vy,
full length cDNAs conprising the conplete or partial

di,ng. b t heti.cal d .
R I R AT, BNy i oo
POAMRHCHRALL. ARy GRS B EEa s 16:R8s bATENT e also d(iaigaé:ted in bone

Appropriate polynucl eotide constructs are purif _
usiargowtsangades ffom AEDRHMipalodBiastec Byndrmeesind AML patients.

SIS SO RSB Bt BB o
| R ! . n It om
S, 2R P ISR e Sy o

e¥RITRIadi ont (Y (¢ SUB 4 Sswhichsisudis) ini antdundhtegl] rdoeptor in human
exanpl e, bacterial, yeast, insect, anphibian and
nEriain oblastic vaeplasmist Mobeh-10s pauoyial apigeraden sie iy mouse

descri bed i.n UAS. : . LoDy
ShEeBRET s uBamuEr 1 T ithas et A P B R Bline may
eb1Rlbe inydRdd & iRl 118 Rikd NSeaBdehe ehtedratiohginiElee Notch
(1979) 281:544, Goeddel et al., Nucleic Acids Res.

( 2880 pr&lidtdly resuld i035¢ eoBstitutse foamativg, of4hggruneged active

8 Eogi E)fégfotalh av]g@éﬁéﬁ@q%els&f%ﬁ%g@san qLélﬁA%¥é%)gc¥ aszerentiation in
20 j on systens in yeast include those
dg%%rgigge%ﬂolﬁgaﬁhnen et al., Proc. Natl. Acad. Sci.

(USA) ([Th9é8)herbewBR@¢tekted i@tvoblemenkt. ofBhetgeneaequéA@83)r murine

153:163; Kurtz et al., Mol. Cell. Biol. (1986) 6;142;
K@mnemas ragions g5 disekised harginoBilgive fon §b%§& .?fi%}on of novel

Rt TRRRL e gevorefentthfl RELheuly 1Rkt e
Dasorfiradive action Brgwebh @enes (d P8H0gt28sik i eanber, in particular of

Louvencourt et al., J. Bacteriol. (1983) 154:737, Van
démnkeBeragad ths forgi better Hinginogis (udospteenss! the dissase.

o BT S B A R e
E" irg.gr%léégnéé}g Mﬁ@@ﬁﬁ@mﬁ?ﬂﬁ@e@ﬁ%i&f??ﬁn NaéstiBed herein also

S
00: 706; Davidow et 25 al., | Genet. (1985)
1913880 iBpiortaartdiote &t calcer dewelopn@aien. hyiess pndmther mammals.

Bal | ance et al., Biochem Biqgphys. Res. n. (1983 .
1 Pxapapics g6 onéd iptrredpvalved 1@%“9(91@%%’)%%%‘6@%? g1 kemia are

(A0 oS 598 S BN . s

4 BId5ADI46 5B 48684292345 hanthn shI9 1V ODEE ¢ M, 330, 597-601, 1994;
2004/ 016317 PCT/ NL2003/ 000583 28 Expr essi on_ of ,
h&ide el @goBlogeRds26 T TRRsEID, p1the eringenshdinye 1 (Hirvonen et al.

‘(j%gg;ﬁﬁ%ﬂlé&rgg&fé}%gog‘[\?%%%;ﬁ%@g&g@ et 5. 2Tl BRI 9, 4515-
4522, 1989), Evil (Morishita et al. Oncogene Res, 5, 221-231, 1990; Morishita
Cell, 54, 831-840, 1988), Evi6/Hoxa9 (Nakamura et al., Nat Genet, 12, 154-158,
1996; Nakamura et al., Nat Genet, 12, 149-153, 1996), Bcl1/CyclinD1 (de Boer
et al., 1997 Ann Oncol, 8, 109-117; Silver & Buckler, J Virol, 60, 1156-
1158,1986), Erg (Shimizu et al., Proc Natl Acad Sci U S A, 90, 10280-10284
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Bacul oviruses (W Doerfler, ed.), EP 0O 127,839, EP O

wQa 2447317 and Vlak et al., J. Gen. Virol. (1988)T/882008500583
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5 776, MIler et al., Ann. Rev. Mcrobiol. (1988)

42: 177, Carbonell et al., Gene (1988) 73:409, Maeda

et aI Nature (1985) 315:592-394, Lebacq- Ver heyden et
Cell. Biol. (1988) 8:3129; Smith et al.

I
8 o R eh T s B F00D o

gﬂﬁﬁe@er@@%t aglu 'EBQJS%P% 8hayi 58hs3 StAfi“oQ@rﬁ@\g o\f%ﬁk‘ﬁéﬂtﬁf known

correspon ssive i sect host cel from
hegtise afa@céiﬁg@ﬁé@ﬁl@nmﬁeﬂuﬁh@mt@naaIscreenBl cxa/th&Cfaxmddagy the

(1988) 6:47-55, M|ler et al Generic erln%.
@g@qﬂn@ﬁ/addresg MM@E%&%WISG is therefore
Publ.i sh 8

A Mo el BB iy o

%ﬁ@@@ﬂé@@ﬁm@ﬁt@ﬁ%ﬁm&@w el j kema et al., 15 EMBO
(1985) 4:761, Gorman et al., Proc. Natl Acad Sci

( USA) Nh&820)ns I ﬁ?@?@n‘@mgbaenveétmggenes @@pq)dlpg%'gyvth factors,
41: 52% and U. .eat u

aﬁtows?eé&gr%an%@%%emwﬁps@rgﬁelaaswﬁﬁ%sd Bhigibhatases
gargﬁ aﬂ%n hk&ﬁﬁh Jx(fies B ns&r 1ch ré’_g%lﬁﬂors %%ﬂrlﬁﬁ)té‘lﬁ@ critical in

1980 2 255, U. S. Pat
%@Qﬂo@@e‘b, ofébtﬁﬁﬁraﬁﬁlﬁ,d #oPRASIE GMulﬂpMGeﬁbﬁma/\gmz@” have been

90/ 103430, WO 87/00195, and U.S. 0, 98
risponeTatnd wdndieetn g%n%reﬁapp@g?%@r%e ‘gé{ﬁjg’ﬁin%‘?lﬁg"f certain

t rine lJ st Bbs #0! . -
VL ARG R B8 81 DAL & . coutzar
pl @98t Ealidny €Ltednl,, Molaba@itbgndd: zeerma 195, ons ‘taVeer et al.,
used, incl udi ng pl asm ds. The choice of ﬁl asmd w

d@pevgbnen2:i e &5y|a,888)}r o8l (Cairporp 6 Antlicin Aor lopmight 1@#46@981> 1009-

LD D) "Rt HEcPHABRER 0 BhebR Se MR Rog e RIdIHif, 202: 228-257,

Wtﬁsﬂg’l‘t keydas] (o cENMetaSHERREY. 10:391- 3/1&:ct1®9&1) or C-kit
are suitable for expression in cells in culture. Still

offherinBR ond, (éalecevaRet&aﬁ[leSib&B 8ilRan29@). and expressi on
incells in a e ani ma rson ce o
appro ?‘é\tteemv elﬂ?ﬂ%@i 4/*1\4}%5 hﬁpﬁlet Wgsgf?egpe%&({r%o acute

C
etuke?f:rqan uc 1ﬁ %]%(Y IEE&IEB;] éfeﬁr?ﬂtfee g@gﬁh%%%ls?igﬁ ggflféé of Rlukemia, which

Fﬁﬁdﬂté’@ﬂ@e&ﬁ@@ﬁ%mﬁ@ uhlyse taeatedtvoith tdyffexsaitilyinty ofrelaernotherapy.
of DNA |igase attachnent to a cleaved restrj.ction
eszﬁ@dmgt@ the AML gebbme. deterainegd by gpjlous Hg el ppagmeters

nu ¢ l aﬁge o ﬁ‘ 59%01 }¥f1 Smaqgs ?01 1 gte{}}/cles ac% #:Sfe%tuges

béﬂl@%{eﬁ%‘i@ bideh €Y 't%@sp@zftnmmﬂ ﬁﬂghﬁ ﬁllb’(iﬁthéefdrﬁissm 1tnldelct10n by
s of 5 the desired nucl eotide sequence. Region

othémotiergyy df ke ddckeds byetalani disegpe tree survival rate of adult AML
Slgﬁl (%gf?'%]g | eot %ﬁ@ 8%‘?3 %%28% bt {e?a gs ‘%E ogllgrlg$ %hfgﬁt?l mgre precise
8 I 8088 s, oo
s egbignes sndsoaperotitarapeutio strategies for the large contingent of patients
that can not be cured to date. The currently available laboratory techniques

allow for a prognostic classification, but this is still far from optimal. Still,
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10 obtain the desired expression properties. These nmay
i nclude pronoters (attached either at the 5 end of

w0 bw4oei3se strand or at the 3' end of the antPGENEZI03/000583

strand), enhancers, term nators, operators,
repressors, and inducers. The pronoters may be
regul ated or constitutive. In €8me situations it may
be desirable to use conditionally active pronoters,

O R S bbbty T Sk L R And gtilla majority of
idfd arb¥okeakeds %agfé%ﬁgﬁa%umew@aﬁ ;}:hg&:?ﬁtles.

escri bed above for l'inkageé to vectors.

t echniThep aﬂmgtmesm of heulerrhianiycoleplus eBefovd ocaningélinically
t he ahove host §$ , or .other apg{oprlate host cells
diverb lgukemigcelly haysaenuise @mlh@ gelgaky I@rreeaebaf@w genes that

LRELRAINHEN§95d L85 ?fodﬂi&ﬂ gt%g%ﬁ% e%l 311 rﬁ%only few of

i nvention, theé resu el c am

et)hréé@igéﬁds nBEoE Bedn @delﬁiﬂléﬂ) Qﬁhixﬂ? byl Hr wettfﬂﬂhetfﬁ@t 862RBese genes
of the invention as a product of the host cell or

ow geniosae dTimecrp et drome spwadvegiods byvalmgd apppegific ahromosome

k h
B ot Gt 1k e PG S S Row g ARG pse
bevbRIHE fi‘éﬁ@vixﬁl %Q@glﬁgl ha@*é’yi@lﬁ&ﬁoﬁl‘&eremly %Iﬂ‘cﬂi W¥&abers of

For exanple, an endogenous gene of "a cell can
rmgmmtaddnbgfrtmseambmugat genegpéasiody, bat ihane moaetheless made

dISC| d.in U S. 5 641,670, "Protein
@H%&heg%arfp%f sha &W fapdred %fmqsotgﬁt can bgtipgalved in the

?%%Z‘?%%%%ﬁ?%%%@%@s?@gg%gﬁ bRl dopsgruation between

n@mmaﬁ@e bodrithimpeh heepttogertengetiats,i 4k Wbt itstagenevident from
egions or affected thereby in any way are of

mlilteeﬁaé%t atrtde kilogiad propesfigs ot 6he degpajppaietic progenitor cells and
pli x%%ﬁiastﬁg (he%naﬁq%g 3%0 reogvrt?ﬁmé o{&'@)ﬁ%}fl ég%g )aXIar it is very

PsitaipeRht deubattntiglgieboftn 6PN Eiedd @9 tﬁeﬂf%@&sﬁefﬁmﬂy
antl ens, f or |ndu0|ng an | nmune response or

psinaflicatied an neesedeubenha,arti ajen i)evmud)ld'ed in the
Cc ise all.or part. of the extracellular region of
%?M?%ﬁw%ﬂgm 4}8?§ﬁﬁept i des. Because both secreted
and
e3R8 1 @uﬁgtamiaw RS e R &%@h@%ﬁﬁ%@ ag%zgd@bd genes

of conti guous .hydrophobic am no aci
prlegiact inmoprta it adlganiltvhman daukdiriarwe dntvestighead i288 @ué@of human

SR NI e .
d%en% nc%dﬂféeﬂpeewo %] tlﬁn&@@ ré‘clé E&CPL %r@?ﬁ:ﬁg‘: (f;#]!)) wﬂlch feature is

seqguence "usua ES a s

ra/s@b@atmbwam £ 9odt gﬁog@é;@ﬁh asswan ak AMUURRESKiflaR t{Dhe)
into helical structures. 15 Menbrane-bound

penypleptiier or Papienss Withcaphd; +8 taanslesstiommehich features fall

Hy AR RAE G AR 38 hARLoREERS5 B0 BrBiA PR E et as disclosed
MRARHANEstud9 By thEi PTRSR AN VO RGNS 2i8 2886504 bf human AML

was performed. The study included the determinations of 1) whether the genes

could be detected, 2) whether the expression of the genes deviated significantly
from expression levels in normal human bone marrow cells, in particular the

immature (CD34+) subset, and 3) to what extent these genes might be



a helical structure. Hydrophobic fragnents within a
pol ypepti de can be identified by using 20 conputer
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Proc. Natl. Acad. Sci. USA 78: 3824-3828 (1981); Kyte

& Doolittle, J. M. Biol. 157;105- 132 (1982); and

RAOAR al gorithm Degli Esposti 28t al., Eur. J.

Bi ochem 190: 207-219 (1990). Another nethod of

[ tifyi secr et ed d nmenbrane- bound 25 .

i pmtrlberrehT in ThE pliet ettt Eminenostio subgroups of AML
Py HE RADEAS delt STRArENUERD! hele dBRmiNRL SR RRichted that the
at I east conti guous hydrophobic amno acids are

geaens. diftlosal heredngraveld fpobypediadesaghsédticpowenst detecting
8; nore typically, 10; even nore typically, 12

Vel esus @ﬁé?@ﬁﬁ%@ﬂgéﬂiﬂo acids are considered to

be eit tiat.j T . - ~
pol ypenthalet & e By ooluifEUh ARG, BUAs s disclosed in
264 65684 ihveatioN: 2803{ 0aPR8E entbde kabiviieger@sy €bNéncode for

hi stidine, isoleucine, |eucine, lysine, nethionine,

phieowh ahurinagengs otheneelevance sithese gengstigpherdevelopment of
t%éffL@z and. val i ne. Cnns%hyction of Pol ypepti des of

t Bl Ao TR NG S RO PARYS U RE88 8% he pol ypept i des

usef ul phahelRerdeR! RRERNHCPLS tEHARMY bondBRARBISS involved in
i ncl ude those encoded by the nucl eoti de sequences of

ganaer devgloupmient esgisdesedain thespilessetlithendion. cofimpiee unknown

nucl eoti de sequences can al so be encoded by.nucleic
RETEIEIn A SOBYSRFERL bt O NPhRIIB GG BRLCaRt hRIAJeRkE sequences

cade. ar . : . . i
il M PR b ORI 52 B SR
Wedihip Aisé .. pabDEvé gohatefudneel eNoneatdiettssse tigpinwelvignent of these

nucl eoti de sequence . encodivrr%i a protein or _polypeptide
eRpVTERS gendpicsiagions Bl Eheede velentapet abmyeldid Je wWeemiewas

SSRERRESPL AR Lo M A0S SMAER AR

t her et @he ArnS@n¥ihit thddln GERRE bl eeEdNSE Bk @vEIKEd in the
variants; variants of Eol ypepti des include mutants,

18evelagment of myredoidusitbermia Noeanospregiudathaideoleninmsher forms of
a %&;SubStitUtH%ﬁéf addittgns or | etions. The.am no
kBT G GGt cance: THRBSP ety BURG gongiBiGresions as
SHES hUihipes Rfayséigé(%)ll%géh gﬁ?o?&rﬁlrbm Rdfhcers such as bone

non-essential amno a h as to alter a
gtyc@sy, Iatain tusiors, b@aphospleos yhdddrore Sistemamnaars,

acetylation site, or to mnimze ms olgin by
sgpspiiesénloransereeyaneelogisageertprea %%em% gcers, lung
r gg’ﬁcdelfg,glpflgx&g{orgﬁg IHQE&SES&ES gg{%%%&, Ogelfﬁﬁ\t,ﬂi@ ncers, tIﬁaantﬂe cancer,

Conser v am no acl u ns are ose

PpESEAKECd TRy JenebRlasCHlaindRuincers, testicular cancer, thyroid cancer and
hydr ophobi ci ty/ hydrophilicity, and/or steric bulk of

t heingny foadciagicetibst i tuted.  For exanpl e,
conser JRFITERe )R Rgh Wy ier o, REHY fr Jfisjg agjd pequences
ASRHtGL Y fo§%hé1%b°euﬂbfancﬁ8ﬁd?afgﬁ1%ﬁﬁé Ttse/ Tyr. The genetic

code can be used to sel ect e appropriate codons to
const r Merihbeenomieseginos dgclsed anttbe present invention are useful for

developing therapeutic and diagnostic methods. For example, a diagnostic
assay to determine the stage of the disease may be developed and may also be

useful in tailoring the treatment of aggressive versus milder cancer or tumor
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are usually chemcal entities that can be 30 obtained

whoosotaeni ng of already existing libraries ofPCT/NL2003/000583
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conpounds or by WD 2004/ 016317 PCT/ NL2003/ 000583 32
desi gni ng conpounds based on tgg structure of the
protein encoded by a gene invdPved in tunor
devel opnent . Brl efI y, the structure of at least a

nent of t i n ) ither .. .
NIDREE PR e e R A kS u P e B0 S0 T Gritbapign results in
B&‘%ﬁﬂta%ntlﬂ theSédnéCdridoflingda Wll-fraak refh6RMAY (ATRA) receptor in
conpounds is 5 performed. The sel ected cmounds are
sdififelnestiiziedg bdoertycatisdind nedulteniay on 1mtpem@| TBA mceptor activity,

chem.stry and thergeafter .analyzed for eir | hlm
etediyedgior plrﬂ%erpﬁléf epntintion, At @ kautt Aifiroptia fé@ﬂ@;feﬂs is
C

SR aEed RAGBLERo dlicm . PORRAIentcd %éﬁﬂ%ﬁi?.%‘#%ﬂy the

t fdbmawispatiod, of high dosrs of AJ'RA of otcharmmohlkfw rthzacgfllsiso

cancer therapeutic is tested in viva usin

fﬂﬂéfeéﬁﬁlﬁ’ﬁee e ﬁﬁm%H@te% {arterpowleriee of i mglpgular mechanism
a%s(’:gle % Sﬁ/l&:? B? Em@’ﬂf@&ﬂ&é‘?@b{}%g&ey ound
pro el ns selec ar or el opnent

of smarhe !t’ﬁ?lhﬁﬁ@ |g@noin!’k|ﬂ t'élglbﬂé Seenkd coagrideldythpudiat aﬁ/d?polypeptldes
bi ndi ng sites or pockets for small nol ecul es on

sendoded theralyeas weleas gﬂ@ﬁe&m%thetlh@nmﬂed@qiym@m@ﬂfected by

structure of those 15 targets ar rnine

ARG i i oot plbe T e RS it ape useful for
1&%}%111%% ﬁ%ﬁo@ﬁ@r@%@n@é” usd¥ill h 30Bh let@bds 2001, Nat

Struct Biol "8:838-42). Additional nutational analysis

may beFpethieo; medulatioonf gemes dregdnenctpressibn prraquts ahat are mis-

of the identjfied ing sit Subse ue Cerius?2
(Ksudatgdgan %\?ﬁ’ g‘ﬁé‘t %hé‘me YAt %@X{B SR o

A ash i . a0 B ™ e e s

nBlaetfeseatidrid Fatiegan(plohdr. mu9h gerGanie rékibed gvokiled herein, can
Design 6:61-78). The conmpounds _identjfied as
pb‘t saed 50 cma’mw’rsnweltcr?é% apfl aglved tidecconyppaiideny ugefy) for

natori a em.str een f
SPPRRREY Pl Tty BBRARS YRR, Yottt hntigens, and
i ﬁﬂhﬁiﬂeosfy)ét&ﬁﬁﬁah&éx%s fofextgploaTrat, tHeobRisBnsidwentionORlates to
by standard in 25 vitro and in vivo assays. In

aogithodmand resgentatfondaligndeise hogd e metbbds andl cosmpdsitions for

| e exi sting small nol ecul e compound libraries
gg@aéeﬁggned using these assays to generate | ead

conpou c
co- or y o O PR R R e B QB SR hHRE R lnte of one
otr hwie bfiehe bamcirnglakdtdenes rainldlsd}meelc]méx@lm amobnin full-length

i nproved _(Zesl avvska et al. 200 J Mol 30, Biol .

203 NAsEnd - lengduhumanngane and arongeterdogianse Ofasoinsuse is the
are d / 33

hER AR e SELGFRHAH VR0 Ry Mg Relize

optim zation process is repeated for several rounds

| eading to the devel opnment of a high-affinity conmpound
ofPolypeptide production.

The polynucleotide, the corresponding cDNA, or the full-length gene
encoded in a murine genomic region of the invention may be identified by

using computer algorithms for the identification of open reading frames



the invention that successfully inhibits the function
of its target protein. Finally, the toxicity of the

w@ovpowsd’ i s tested using standard assays 5  PCT/NL2003/000583
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(comrercially avail able service via MDS Pharna
Services, Mntreal, Quebec, C?pada) after which it is
screened in an ani mal nodel sys$tem Ri bozynes

Trans-cl eaving catalytic RNAs (ribozynes) are RNA

e 00, RSB PS NE LTRSS gl o

tnlaéﬁ%ﬂ coflih bdifndndbd ﬁi% £AGMrBH S nERR Iy @nd ﬂh%ﬁtéd mto a

eotide ~ sequence are engi neered to cl eave
ayitaA expeeision systenspeyietd aaalo[lsgnuqieomcfcﬂecom@mgrtcnf fiie Invention.

f [ 1 ul h |
CEPERAA GrRP BRRVERELS BBV BN TS ap R TR SRR PARTY v,
r}e%gﬂ%ﬂﬁ ﬁﬁrNR% 438l uds a% Qek Eﬂ)&i in ?&Pé%ﬁp%‘ S%fml?rook et al.,

ene novin T Unctl on for t purpose of
d@%mmm@ullaﬁfﬂlﬁﬂmg ifohaboraaory Marivad 020d efln(Gald@pring Harbor

ComL X LSS5 NG, BLEIOlBLC BlLCet s IS
whi.ch t bst
e

dbSGh BRE BakfbrifMPea &l irddect, dBPRDIAN @ﬁdﬁnaﬁmbﬂﬁan sBételns. Suitable
(1996) 6:527- 533. Usman al so di scusses the

t hertapeand boat ealloire dessriprdsn WS E2fnble. 8874, 151%0 be
B oS Bap P et b a0 8 et PopipgdiR Chang ot al.
qﬂi Ptta ((_31@?]"8? %t’]BEBl%t (ﬁJeddelBétoéElh %tdﬂﬁ@@)]%} %1 5@4 ]Goeddel et al.,

Proc. Acad. Sci.
SBT@QﬁGAcid}BBés (298@)18 40575, EPA 03846 765U2$AP&78\IO 4 551, 433

PheP ok ot 5! ‘i‘ﬁ%?%‘i@é’fl b E@%&d@%ﬁ%& A 473 gyt Siebentist et
rlgo%ﬂﬁi%g |bed in US. Pat. . 5,116, 742;

for |ncrea3| ng the speC|f| city of

ri bozymRprédstor epstbindeia yoasthielufathodsodesorib28 id Iinaea et al.,
Koi zum et al., Nucleic Acid Res.

1ProoNattoscad HapdiSd) G78nd 5&99@%&0@%%2 ymiacteriol. (1983)

LABAIRA ol B 30 RIS o8 N B 415205 EnBE 30 o), . Basic

2084 QL6 %19%@5\!&@?&%@&958%1 334 @é&&%crmoio(i@%pigz 3459,

Preparation and use of ribozynme fragnents in a allJp
sﬁoggbnkmn@nﬁ ale Mol [Gkoh. Be neh o986 R 2623 0BL Des etralc Je Bacteriol.

byL4EP oGP Ho prorbiruaGe Gabet ader AL (BSRehelGar Van den
ﬁ%rrg%@ lag. E%%/Te&ﬁ’&%g? @%902(81995 )Klléiegét §17 3J %ggsm M1H'tﬁ3101

I'ZI'hg reglion o bozynme may fied or

ITQ}{QSIQ o2mtepaegeas a., MenCedd Bsdslr (1138.53)6 A7 G;l é.éSr PhedNos.
in Horn and Urdea Nucl ei.c Acids Res.

1%; @ﬁsm&andﬂa%z%ééﬁcl%g@%@m Ronge, Rabe @@@}@903‘99 Davidow et
sﬁf Fbélgr ﬁgﬁ%@ ‘@%95 Gé’aﬂl'&l ilar%hﬁ(}e% £1(1988) 10:49,

c¢hem ca

I IEROEWPR $t GAN Ei@c}ﬂiilm Bio‘plh% eRe@S}@Mﬁidiﬁt(wSS) 112 284 289 Tilburn
oi i gonucl eoti de 10 derivaiives nodified by no

uet td, Gemed 1983y 2p805i22 1c ¥nltontet ali, Foeonmdatl. Rcad Sci. (USA) (1984)
81:1470-1474, Kelly and Hynes, EMBO J. (1985) 4:475479; EP 0 244,234, and

WO 91/00357.



medi ated delivery of ribozynes inproves cellular
upt ake, as described in Birikh et al., Eur. J.

w@emehesn7 (1997) 245:1-16. Therapeutic and funetT/anz003/000583
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genom ¢ applications of ribozynmes proceed beginning
wi th knowl edge of a portion of _fhe coding sequence of
the gene to be 15 inhibited. us, for many genes, a
nucl ei ¢ aci d sequence provi des adequat e sequence for

constrycting an.effective ribozyne. A target cl .
cite iooreaniefPsherfiolinseneddt Ty & A5hyTLIRRIAYS deseribed
hR98Y MRt NoCamsisiamt gdidaned Qn(1086) 5The Regubtion of Baculovirus
nucl eoti de sequences that flank the cl eavage site.

RésnoBixpedssicactior ThadoleeniiriBiotagy ©bBagplowtmises (W. Doerfler,

ety héﬁ%%’oﬁﬁ%@“%ﬁﬂ@%ﬂ@fﬁ%ﬁm& (1988) 69:765-

%?\é[ﬁ%@%%ﬁ.’ %‘g}gﬁ?‘? A iEfJ’[ﬁ{)l. G158 DORN IR @éi%oh%ﬁ.kj%@%, Gene

or an to cleave the target nRl
qebB8) THe0dsMeicdalet dlr, dhedue ¢H086)t315t 5R2-584 1 behacg-Verheyden et
vectors ex}gr essi n&}ﬁt he ribozynes, .a

d )
L b ok (ORI SR By Ky it 6P oNaginAcgd; Sei. (USA)
(s pE 50 MR R0 RALTBRIT 65219, Rnll ABELERE: ol DNA

QfLoBBE 708! BRI SRS tnculditinli Jiegh ias tawdsvasartitstinl tamesfonding
expression of disease markers or reduction of the gene

exduissivefingdnd host gells framNaostamre sepsabesppbogkow el £,

P 003L000583, 3 AUSR0E ROl UMShERMEARS AL Setlow, 7. K
Ll 855‘-?\"61?‘8‘@1&1&% PN 1 Rhi RNAIANA hp BriTdeTo WiddVaeda et al.,

arrest f DNA replication, reverse transcription or
s sereg Er9OFNAB 6L 506940 on.  Anti sense pol ynucl eoti des

g;a(;regsﬁﬁggﬁmgﬁggfﬁté(%g%%?%g%&&qﬁﬁéi{sﬁe{ﬁgggﬁégn%ﬁkema et al.,
M;ﬁ ?g@(%p@eé'zé‘i,e(}@%{rﬁéﬁ akly genendl@david ba, gjgﬁng) (1982)

essron from antisense constructs t

CPRBATT, Boha0ktE 28NSl o854 r521 had Ursaidr Need,399,216. Other
strand. Antisense pol ynuc] eotides_wi | |_bind and/or
i fetibnrfesrod npumn alipie expression: aisHagiitard avfpws am and

ant.i ) b .
R By AT BT A oo LRG0 5ol ng Biochem. 1950
0{@2989,6@;3.%& SRRS e, TRIMAT 0! 49817, 8681£927,762, 4,560,655, WO
ol 1 godeoxynucl eoti des (anti sense ODNs) can both be
USEA0a430, Y a7/400186, prdphbebat. NwiRES0Y4-het i cal |y
or by peans rec ant DNA t.echn

of . i i gues.. Bot .
et hodBoRPRClERHde D REA EE & Fai: POk FIED e gohe murine
S . . K r i " C
TSRy T, 15 00 Ao Oyt
thlakiddighe watectids tn easictoy. Viadmndheot-aigévedetd ard nsed,

order to avoid_ their digestion by C e, and .

almtchgtngaolw&%ﬂihewéml%&ﬁlaﬂm@ wf[;ﬁlsfeﬂegg_onﬁgp type of cell in

targeting to.the I Cc .

SRR 13: LA oA aShutoLd B R i vcon

té‘f&@éefﬁ?fdrsalﬁﬁhfﬁng %hdhﬁdkﬁﬁghladigé aaicchta@dihes tesired DNA

nol ecul es on the surface of the target cells, . _
sequence. Other vectors are suitable for expression in cells in culture. Still
other vectors are suitable for transfer and expression in cells in a whole animal

or person. The choice of appropriate vector is well within the skill of the art.

Many such vectors are available commercially. The polynucleotide is inserted



20 Antisense therapy for a variety of cancers is in
clinical phase and has been discussed extensively in

W0 b@41d3eT at ure. Reed revi ewed anti sense t her apgT/NL2003/000583
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directed at the Bcl-2 gene in tunors; gene
transfer-nedi ated overexpression of Bcl-2 in tunor
cell lines conferred resi st ancédt o many types of
cancer drugs (Reed, J. C., NC L. (1997)

89:; 988-9 ot ent i al inic evel opnen
SRR B PHAPERY Be o A e e ditadnep o f Cloavad
Q%\é’%ggﬂi %nz;%g A i FRNEREo DA rn RER e BN the %%zﬂred nucleotide
5 itional inportant antisense targets
i geguedee nluke mser{deeby 1hz>m040 gds, redomibianae in Drveg Typically this
Design (1997) 12:341-358) C-ref kj,nase (Moni
Bs aucomplishe&hyatagng r@g@fn@ 5191 APBFIGEV b0 By vens &ﬁa flanks of

0 1 555 g e 0 i

PSHE M 2203 068 By pdbyricbiar dHaen exd@itai usingankgeos nomprising
li ter ature and clinical experience in _antisense

tlbmﬂ)aiidgp reghen ekhomelpeyrandha partion af the desased auglpotide sequence,
clelc CIdS of the invention as additiona
p therapeutlcs 5 RNAI RNAI refers to the

intr OdPSthQl'Elé&ftld%Q b oies Waublititely ssWiethcBNAstappropriate to

specifically target the transcription product of a
gemmzin ths dlesllra@ expressiml prapertipg. pﬂmaepnay 1p¢1@dgwpmoters

R%géq% ! engqeﬂlre? gzln;ile gsslpglﬁé Is€ ﬁﬁ@torse{teﬁxeaé] end of the
dgﬁ'ﬁg&%s% dét?&ﬂ%‘ﬂ § elﬂéélcéégﬁ‘(t:éexznﬁfa@ﬁeséﬁéjrajﬁgré %ﬁ’ressors and inducers.

nuc Se may be single- or

d@‘hbﬁﬁoﬁioltmdﬁdy b%gu@lﬁed@rRNﬂstlmmve Aacropor sitedtibns o may be
a nucl ease conpl ex, called the RNA-induced silencing
coepiralle tRuse)condiiennaliicaeivmpraneotesd i hars degus sRacic or

M%ﬁ%&%ﬁ&#@g@% sthIg :fllc %égmo%%: l%?ac égcg apé( 11& 494 'tﬁg desired
Rleleutias sahfehdtussidehk eeslinigade de&ﬂf‘@ed sy linlalge to

15 are very potent in silencing the expression of the

t megets. denetechmequenlemwoin the avt dey s REgd

;gmp: te Y hrh éﬁ,qgtfl% agag ﬁé%tl Cle?lﬁeo%{)( eggagipg"ﬂp%ﬁte ﬁast cells or
CQf%eﬁﬁQﬁQdéfbgusé(Ptd Fp1REe §ﬁﬂkb§ R&Brésd t@ie_s[%)sfl@lhél@&‘tldes or nucleic

transcriptional gene silencing The onl
RB@idB‘Eifd&hel e idomyethi yre S aliiing rapltcheecbyudpita&nd,om\% eXpressed

cell are 20 nole uleso gl e- stra ded NA. t

cBFotefn REBOIBPEBdPe WHLLiBHBY eorSta  RGGHY RO A8 Ebduct of the
[

c%ﬂ%@%ﬁ}ﬁg ﬁ%ﬁﬂeneﬁ%F%gﬁqggggHgg%gggga out %p?ﬁ¥ﬁgﬂ%€neans

akdewkl @ el dpt) . The two strands of each fragnent
t hen separate enough to expose the antisense strand

so t haOrice thargene eariespoRdLEoiop é?ﬂefﬁﬁawe deptantified, its

uence _on a, nol e of .25 r
cfi gm%amphc@%eg\%la%%da{n F}éeg(fegm Wb“‘" deset %I%g%‘géattl e- For
aihidple, tsh @ﬁdé e@fdyﬁls%‘eﬁ@ Jf At @1lecaROby PEAIIREIRL by an exogenous
Intro UC|ng correspondlng to a particul ar_gene

Wird gu]lanmwksequutancm es désdossdenddge ouis Nex préddsi Bh "Brotein
t hat ca e done in particular tissues at
a é’H@'é ﬂgﬂrﬂt%g%? Ye&y-

Identification of Secreted and Membrane-Bound Polypeptides



di sadvantage of sinply introducing dsRNA fragnents
into a cell is that gene 30 expression is only

wo esppotani |y reduced. However, a nore per manenPCT/NL2003/000583
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sol ution WD 2004/ 016317 PCT/ NL2003/000583 37 is
provi ded by introducing into the cells a DNA vector
that can continuously synthesBfe a dsRNA
corresponding to the gene to be suppressed. RNA

I nmet hods_ wel | knomn to the
o SorPoaKTITTelR el e T tener o iuhBs PR eReded n murine
AL e EUERER BRSO U BRI, For cxampte

sevelsrutecofetad pbBasbtides con Hehwssayied ben@sniently ih 3@d9Tuids, such
listed in Table 1 and which is capable of formng one
oFs biopd oF (R rMeﬂ@raaﬁéov@dfmlm@tm qrglysplel for gpngtructing

th {
CPARLE, A EERO 0, HERlood] R hlphP Sty Stk bfor clipguosis of whote
Wellls. Bubk tinditeas V%hl&"éﬁknpﬁ’éee&l@ be gaiﬁh@f subtiea &dihasf e€ion of

region 10 may be in the order of between 10-250,
prhef meaingneto1od, polppeptpdest er abl y 20- 50 nucl eot i des

inle es .are prefe abI r

tFom 1Bt Sinstotn e endgnCp PG honat me L P i | comprise a
%H%ngﬁt%ﬁl\%gg&li@vg%} gt%ﬁgd;%nﬁ.g&mé{%lgw Bﬁ%‘g ghbﬁﬁﬁt%‘&edmtmg
naligatithms cancbe ase to/idpandy atekl pf)lype@dm?rees po n d| ng

proteins that are active as mul ti
bol ypebieRaLeRHeNGY b Betall eReodarliny. Wbeses%ﬁt%@m gembrane-

(EE}%g?d ngzs&mnrgaae QLRES té‘ LeLed g)%ﬂﬁ) %@g@b@t@g@fr f%ﬂé"cen The

nuta I'on
dgpBhNse uetiat aisYlhllfj c%ﬁlpi'mlaﬂsh etchoofdgtdrepBbbic resniues Such
| ocal i zati on donmai n. Preferably, the nmutant
p@gypbﬁﬁq@@cewam fold mtehphmlwée@r:tumﬂ nt nutations ar e
made t have .such, a

it er SrE e HR e BreGrs wodea BmaRes s feastond

eh Rk Mg 1R re?[dﬂ Sidt FRBedHeS |adstg<90'5hrlﬁ']{yd@§;91%ﬂ1¥ @mino acids

mut ants. General” strategies are availablé for making
ddratreant trapgedrise dhemmanbsanSamnte tisloswiczbr et regions also exhibit
(1?8. 329 219-222. Such a techni que can be used

fHRegf H UZ®{ oss of function nutation, which is

usef ul iy afo b% f?a%’g&f@}r% Mﬁ?lflﬂp&ﬁvbﬁﬂ) ?Eld% BhPefidintified by using

Det ect | es a I cat

Rmnyprmtelreﬂgmdﬂxmsoﬁe&l alg@rnhmmmelmmﬂbpﬁl&lwmdd Pas¢. Natl.
preferably at 30 |east 10, nore preferabl
AebL S Do 7L AR 8 0Ky okddali i ani%qieBwb 157:105-

b A R ST R e, Dol PR A 3 S Bibher. 100

murrne genomc r
sgb’egt_[gglggm)om t he nucI eot i de sequence of genes
affected by transformations in said nurine genomc
r egl onénothezronpﬂmdewﬁléenhéneefseaueéecbaad membaanenbuoenyl

es,, incl |dent|f|c i 0
SRS n T antlakathe hifrest pfBirellecidesnDpedngT e 1, and
t N8R BmIRE ESat least 8 contiguous hydrophobic amino acids are present. Those
translated polypeptides with at least 8; more typically, 10; even more typically,
12 contiguous hydrophobic amino acids are considered to be either a putative

secreted or membrane bound polypeptide. Hydrophobic amino acids include



The nucl eoti de probes are | abeled, for exanple, with a
radi oactive, fluorescent, biotinylated, or

w@eb@aiolaimi nescent | abel, and detected by wel| P&IS®WeN03/000583
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nmet hods appropriate for the particular |abel selected.
Protocols for hybridizing nucleotide probes to
prepar ati ons of netaphase chromdsones are 10 al so wel |
known in the art. A nucleotide probe will hybridize

CRESH ST i L R BUBEC Shet Betiopes
t fe iG] 800 OroiRAY ERERnAle, tRE BHRAR, tyroBiRbantRalline.

hybri'di zes specifically to a polynucieotide shoul d
provide a detection signal at |east 5-, 10-, or

20-fol d high han t he ckground hybridi zat i
P Buraenal oL PPl EERHEeS an P AL et endieh VL dest de
probesTqg ?io%%tt%&éts%%ﬁﬂtfoﬁ XRE 889d10PmRht df B Gpeutic reagents

1
correspon he pol ynucl eotide. For exanple, in
Norclhés thddeatrepd alRli the mepartadeestqueheed obghmseatri malabive genes

and cont acted w a prope.. A probe is detected as i
h9® Fiselosed dletrelraﬁfqmmv@g%@év@swaﬂeacep%m alfpdie wiepded by nucleic
Th t . i g ' ' [ . o1

TRRRTRAE cFf IYAEL MR AU AR08, 4 ot fdonicl in

ugstfiferte RAthe @ibAbsedomeilédtide sdyueess.drieuglthe ine@ttis® includes
detect products of anplification by polynerase _chain

r waldtingts scppe ipelated nycleic adids pemptisore amudgaidedsemgnce
to th b d _ hybri det d. . .
Setp el oA PR PSS R R b i R 3 Ragic acia

eXRVERSE R s Rfuchee _ra%h%ﬁb%ggﬁ SR8 Be P@é s NBte PP TEB1e 1 or

can also be ‘used in vivo r diagnostic detection of

hjrbving 2 seguesgueaictanti@ly besrdogousyibiecetiol Wiaweihéd the scope of
with a fluorescent. oy |unminescent |abel. Other types

o heI BTN /19 WHARRISYPTIARES § %ﬂm%ﬂdﬁ%m&u&e atdtants,

c r h9 3Pk Y Gt fitle AAGEAEN EDstituti
E%%gig%ﬁg’ng%? f{é%g%?% %%%tﬁm&gfaﬁlevarey&?n di ? Terent cell”

t ypdi@ndrcddletions 30hé¢ hasne asppeailfstitutibns $andre @miservative amino
of NnRNA levels in different cell types can be WD

2060i4) DiEstrtipey oRISPbeE ToossD clypials nn-ewseptioh amino acids, such

nyg N @tae%%‘i gly@%&gﬁg}? i %%%&&%%@8% gistg s)g-?a%oéée%gﬁstion site, or

bk® il inie idce@isfo RS bytdubisEitiEion by debitiornsf shdsObRSe cysteine
substantially identical or conplenentary to nucleic

aceslduse thaneresnof nengpiary fge fiangteon. dginsegvativg aming acid

Tabl e .1 or of nes affected by 5 transformations

¢ REPEiitdins Hs PRE 1Bt e ES e o GOMRe of cDNA

Qﬁydmlﬁ@@%%réﬂlﬂi@ﬁy PRhARYGtEH heRSofthel diRino acid substituted.
thon. anpl f

i nven es of a nucl eotide hybridization
a$ea\exangpldesudrstiiadionn betwean dhe fdlowinP@Froup9 ar® 2Gd@rvative:

ol hler Selclonb ol iy S il St Rty and
SSRFARITEP THATRL Lo A, DR0EMY S MELBE bilgpine codons o

ChahsirReasid eirrésioRding variahlber means for detecting
smal | amounts of target nucleic acids, as described in

Mullis et

Small molecule inhibitors
Small molecule inhibitors are usually chemical entities that can be

obtained by screening of already existing libraries of compounds or by



al ., Meth. Enzynol. (1987) 155:335-350; U. S. Pat. No.
4,683,195; and U.S. Pat. No. 4,683,202, all

w0 pmenpstat ed herein by reference. Two priner RGI/NL2003/000583

10

15

20

25

30

pol ynucl eoti des nucl eoti des hybridize with the target

nucleic acids and are wused to_prinme the reaction. The
prinmers may be conposed of seqﬁ nce within or 3 and

5' to the nucleic acid sequences of nurine genom c

reagi.ons |jsted i Tahl e or, of gen affected b
ek Sl P Bt st RierEar 8 proERE Sndded by a gene
PilveBfesl i@l tRindor @ék%lgpmbﬁt.tmﬁéﬁy,rmél frGctRgb df a8 WRNGCSagment of
they need not hybridize 20 to them or the conpl enents.

VYate proieip isedet¢oninadshaeidhenNesldardViaghetc Resonance or X-ray

sequ es f] anki ng, t he, nucl ei.c aci d. sequences, of .

R aehy CHaatt S e Sef Sl e e ring epmpounds is
r ' therei

SO 0L B 11 e e A 8y

t teenbinateris] csimgtihend shegiafiadr dredgedd forcheirdnhehidsry effect on

as a tenplate. After a.large anount of target 25 .
nehe Biode B TosaRe W vEtce d 1By Stemecaroby feresded ungiljascompound is

det - . l.ots, en
(GG R SHF MRAB I ARy BRUL MR B PrSsasfBERt the pompound,
hitbro€itne profike M bfficicilstaeGuateapeitiadisHEské® in vivo using
genomic region listed in Table 1 or of a gene
adpopedte prame} arefedsieleion t herein or conpl enent.
Furth re NA or c can be detected
Cr adi « PO PSR S2Y HEERRL 08 b Eredmembrane-hound
t P . ' :
oo o R SR S T e PO RE R ol ble
GalhdbiBprs. Ay idantify phbdtoveabordyng §389pr poeidds dor s molecules on
nerated from nmRNA using a, polynerase enz can be
ot Wé%cea?ét%estéﬁ%mr@&e%i P Gl sl BRrrBRbFESIGuTerpthose
C C . A
gt pnAhod By SBn @bl GPRANLAR FRHAR R P Vos et ol

sLggRScidieeR 3K Pp8G-O8; WalldarhalkebE 0010 bRt BigutiBIdb]l 8:838-42).
washed to renmove any unhybridi zed fprobe. Next, the

ddpridienal sewkadianad goedsis el keippriopaedite confizettdy. functional

Typi cal | : ihs kabel.ed with di i vit

A5 B of 8 JRRBER LRI, SebPebRRyE O s DMolecular
PERRElaA0YRe., SHN\Bidsd, O, ATORN2 AP T UBHE@DIACLLIPR Inc., San
tunor tissue and c I's generated 10 therefrom

r Biegos €APTFEATheftwBINALS ssaaipfoir omaiby s¢rabeiregofymall molecule
B e, B197 4 g MilsCHerEm 8T 55 oBhe compounds
BB OTB RO RS L RSP Bl RE uld A b ized by
cambismponda hchanistes prd strenpd dhebBidiag adinity ke the taygets as well

15 gL(J)Ze of Pol.ynucl eotides to Raise Antibodi es The
prefafhery ity frnetRssof the daegeiapwbeinisofunction by standard in

R e O T T T —
cabldeulsh, sRBIg GahllméRcule compound libraries are screened using
these assays to generate lead compounds. Lead compounds identified are
subsequently co-crystallized with the target to obtain information on how the
binding of the small molecule can be improved (Zeslawska et al. 2000, J Mol

Biol 301:465-75). Based on these findings, novel compounds are designed,



20 the expression products of the genes (partly)
encoded in the nucleic acid sequences of nurine

w@emeniaiTegions listed in Table 1 or of genesPEl/Ne2wado0ss3
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by transformations in these regions. By binding
directly to the gene products, the antibodies may
i nfl uence the function of the|3 targets by, for
exanple in the case of proteins, steric hindrance,
or b

ockin east one . of e ct.i o
TR, e Rede pRGORTHEATIC s Jdis opRovBARBeRess repeated
a&%m g&h@&s 13 '&%x'?%%d’fh?e d@Jel&ﬂ;aﬁeﬁy Bﬁ&'lﬁ@% Sferhltg B8ifund of
product uch anti les may for |nstance
gheanatedonghatsucdensitllydnhibiys tled Bumttondafitks tesrgef prbiein.
proteins and_  subsequently sgreened for their ability

tinadiyethebexigity R tlh%cqrap@@tl & tarted Pee siapdgrd assays

S(%andar d. ! ﬁz Q@é}ggﬁﬁg sg qﬂ&??faa@é 8210 gfncg_é nlgfi{:)%,] Yontreal, Quebec,

A@aﬂ&d%“aftéieﬁfﬁﬁih Blis 8bree£af 8N bbA3M6dd] sy2004) . WO
2004/ 016317 PCT/ NL2003/ 000583 41 Alternatively,

anti-RNA anti bodies nmay for instance be useful in

lenC|n nmessengers of the tunor-rel ated genes of the
p&ggﬁﬁ? nvention. In another alternative, antibodies
may alpReIEsetel @ thRtUBNGR (HitRzitee) ARNRIA nidi6dules
targets indirectly, for instance by binding to nenbers
afossesping |endoﬁbpat1h]\ﬁa§$ a¢tiviey deibozpmesfargepeeifichly designed for a
functl n of tF eted roteins or, nucjeic

| PREFE %Pﬁllgé Wg@ MESRATSIIMSE can plab%cggc prﬁg,leomde
C% (Wenle! el‘l?%y AR &n 1&1‘35}!@(& %OJIQMQ?Y RNA <pusiek sit@eéﬂemﬁcally in
fect “on e tar by

t or target ce virtue of

bihedb vk gebuid of caluﬂwr RNANThb etbavialze rea’ent réinders the mRNA
di agnosti c_purposes, antibodies simlar to those
aesiableped Brewnts Protaip sEBresRian. AP &1 ?zymes can be used

et 3o LRI BE £38h00r REBANKLFuBLibRT IR Bulod bt

ron ma e use are

V‘dét@rfiﬁ?ﬁﬁfg‘ b Fendtadielrsan Shleftra®rfih wovesaekt, by detectmg the
| um nescent, or radio-isotope |abels in or der to all ow

tileenatgpmctifash of the gene product. Preferably such

? 5‘?‘32? tnlﬁr%Bg’g}t’l‘li"%& “%elﬁe‘-"a%‘lﬁy pé rﬁﬁgelsgflg %{t%ortg%'gfg b A wihich the
¢ f
T D R PP e g morhead

cdbogrme ss Hizoluset antlhemsikiet ladg CueraunOp By Styust. diolal(1996) 6:527-
1999, brid 18: 219-24 Th ti bodi d

P B SRIAIEn D BB bRy BB EAGHH AP Gt Py Tac Rypspymes can
d%l%ﬂzj%l ﬂl%ﬁglédjilig%e lsémﬁ?d % 3 Loﬂg'g@ MSE‘B J (1993) 7:25;

eep, rabbit, gul néa

hsyﬁl@ns OAn@hRek eBiocthrﬁf(E@Qﬂ)l 8/, 64hd)ambtttb<milads Baéchetnlme(1992)
i nventi on are human or hunani zed nonocl

abLilBokl; €y wang elstld BrepelNatl: Achdmae: (HﬁAD !617%9%589 10802-10806;

%ﬁ%iﬁjﬁnﬁaﬁqﬁ obapt A Eu R AR E Y Bl Bribed in

PR, 5, W009] ABtHIIR df c@éfﬁﬁhggNAﬁfsﬁM@ !t‘flﬁ)zyﬂﬂéb is described
not I|n1ted fo, synthetic |ibraries of

| ImUSgP b 0¥a. /5, 516 lid Proersd hmthb«bg&xsnmalsmthe specificity of
ggggg%%lpg g% I{;lgﬁsrﬁ%ggwcga 1\fo %n%ig 8574 ﬁthszﬁa?% al., Nucleic
Acid Res. (1989) 17:7059-7071. Preparatlon and use of ribozyme fragments in a

hammerhead structure are also described by Koizumi et al., Nucleic Acids Res.



For some uses, including in vivo therapeutic or
di agnostic use of antibodies in humans and in vitro

wa@ledoeo1d3on assays, it nmay be preferred to use PCI/NBREZNOZN00583
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chinmeric antibodies. Conpletely human anti bodi es are
particularly 30 desirable for therapeutic treatnent of
human subj ects. Human anti bodi 64 can WO 2004/ 016317
PCT/ NL2003/ 000583 42 be made by a variety of nethods

o@%@ b T0R T ER e Bt O o EPoBLmadFA GRS i haiepin

urd I a@% 4 b (ﬁﬁ»%@fh‘?&ﬁd ‘Eux%)énl\ﬁu%iéﬁ A%M% 93992)

ogous to human ° i mmunogl obul i n”  sequences.
62&2835 Ribeayeiet chinslsethd dda BBy aolting, ti'aﬁscl'iﬂt;xol‘s aald(éscrlbed in

A IS S E L SE 202
e e

deFdpradd ¥e s hiaichad etrindifd gfldedcrthedoy Hben aaddletda, Nucleic
attachnent of ale%/ épe of nolecule to the anti body
sheidsthest (ERAI18169%4-62cFhe hesicstriatnonaf the ribpaymeg may also be

rivat cont a or, on- La 'c am no.._ .
cdheneo I SRR Ve darnDar o BB f DM R TRG Rt Bfbmicaly
anf{tnegi-es 11%2?%1%%%@& 1 é@muﬁl@?eﬂeB\é%@yxﬁﬁeﬁéﬁﬁﬁonucleotide
extended half-Tives in a nmanmal , preferabl uman

vdhamvmmmdlﬂeﬂ by modionexde anitisbba aetbera;rﬂuthnmréexta diposome
nent s t her eof Vi ng, i.ncre

t di
opa AR AefivgBE of sk Ran e MepHDSs B R i dpecribéd in

k h f ' PCT
R b AL ERE. 9 B, DR I62P % ® tboai ment s,
ant i botthesapteatizeants chotiolal igheommed hlppﬂscaﬂonsl*xﬁ' rlbozymes proceed

i nvention are sin I e-chain anti bog}t3 The desi g gﬂ
cheginping waih kpow gﬁglf@—PQ?ﬁ]@Fer dREIBBHRE PRIUgESE & of Bagizene to be

ST PRl 00 g

e quetld for bri@fidiny ﬂ%’@ﬂ@bﬂﬁ@lﬁaazyﬁh@ Angairpeiileavige Kiee is
used with the invention bind to an intracellul ar

e%‘ﬂleeipé inithe targateseiuenees odides ribaayinstis gbpefyueteddasedon the 5

{ t ti f ti t hat bl f
?ﬂﬂ%ﬁ Sheeprfaarnjon@hafRy TR B e e BBRG el rectors are
% ed QY %)@ix@s§ BAMBREAS 504 M AtfRErit handBEARIdOAbozymes
uch antibodies wll bind its antigen

i tﬁrga’aﬁglthle anRNA bﬁtlm’mrgﬂbo&dmg mtaqudaﬂn@ These atmmmemc and
conpr|ses a.single-chain Fy ¥ %r are ewléh
SRS EmeTiEReRERER AT e mﬁ% A By Hftymr%@vc?n e target

?Hrflﬁﬁgg'r ]?(1% is %%a%iw&%ﬁféﬁgyécg%(éigp%ieg@é}%gvgl%jl%ectors expressing

fthd ﬂBbzyxﬁﬁ@ Qﬁidﬁ[ﬁ trahbéuttiéd abadifirpief by drvhaeellobahalysis
encode an operabl e secretory 30 sequence and thus

r @nﬁnﬂ‘genﬁettnalnsqmetmepq> y{rasese ehaingt qa;‘itmr(gg‘cBCR‘MThe cells are
1998 2004/ 2003 3 3
T PR 0 A B a U AL AP O SR AR 1Y ST alien e pggpduction of

ApRhesdbhWTHisease markers or reduction of the gene product of the target
mRNA.

Antisense



Springer: New York). Ceneration of intrabodies is
well -known to the skilled artisan and is descri bed

wo e4exampl e in U S. Patent Nos. 6,004, 940; 6, B7RNO3B3/000583
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5,965,371, 5 which are incorporated by reference in

their entireties herein. In ong enbodi nent ,

i ntrabodi es are expressed in t 8 cytoplasm |In other

enbodi ments, the intrabodies are | ocalized to various

| ntracel LUl et. | 95RhUR0Re0 b, BUSDLETROGLIERLAL bind g BNA,
I RELAMELE M #RnPRiMPEPRNADNA 09'RNAtRN@€hyM1H§b@ﬁY1 an arrest

to a specific location. 10 The anti bodies to be used
vaftIDNPBhee pheatiods r@:fer‘seh@amvmptmnmroness‘emggn&NA translation.

t ereof can be praduc by any d known in the
i e S5 reReBr st bared woace ,CEE? SCACE o tggfEre with
f bly, by reconbi nant
x re%%#%ﬁg?%% nlquﬁ(gndqf1 g%%?bnal ant i bodi es can be
pr epar Afitisengegpdyniicleotides areytsqﬁcéllﬁiy gemtnmltqdl sgtlkimotle cell by

in the art including the use g@l
resguabiAR Atom AndisepRe gendrapisdnat é%f,%p gg? @gltlssps%strand as the

gﬁg‘?%%nﬁé e(g Q’%"énar g%tiseg %ie%tﬁgi%g El lﬁﬂal an or interfere with

SI n ques

| el ﬂfﬁh@&ﬂdﬂp&&hm@mspbﬂdirfgem@rNAaAd sh@ﬂ,gdnmsefrme may be used
exanple, in Harlow et al., Antibodies: A Laboratory

mwapeui(l@mtlspmhi@lt%emmm af orgpePRess, 2nd ed.

1988 | .
e hoAPBE Ry A ear oo iaoaal Gas U Gyttigense ODN)

af % bothl 98 hked §ﬁﬂ%§§faﬁo%ﬁ1%ﬁa%@ iR @Eﬁb @ﬁn’éﬂetlcally or by means
reference in their entireties). The term "nonocl ona

amﬁnebomgoinmt D3R tédmeiwes. Batbtmeihvids ede teelbwiiiiodihe geach of the
pr oduce ro gh hy ona tec ol rm.
RS R s UL % pEre Spinilen t?lgﬁﬁ(’%ﬁﬁ%et #atisgnse RNAs and

2@5{6? agel ef’og"t@ltge Séd’\]/gllnha%eleﬁﬁ[ec 65{1]139 %Bﬂgjnnot @e[b%lgeém‘@? 3613& 'g§1*get cell. In
Whiddeh tblaviosd fidiel digbtionlsaDIN A, D Nbagel a:hds@rmy& RNAs may be
net hods that can be used to nmake the _anti bodies

t ¢themicadlzrmodiednfios fargesingde theotesigdsiaraateeslisn the molecules

WD97/ e 4ﬁé%%%g‘§a86§°f geactfggol fgﬁﬁn 85%8 &éggelt cglls or to antibodies

oalr%‘ﬂe@.rhg‘aﬁnéﬂﬁﬁld&dl@ sftheseitacdyr ref wirescelisn i ts
entirety.. WO 2004/ 016317 PCT/ NL2003/ 000583 44 As

desc r i Batisensd terapper aoheietn oésancels &y iipplagieal phase and has

| ection, the anti bod) regi,ons from the
chrp b ubieg =BT ols %]uﬂtegld \seRaiE; BB apEawer KntitE therapy
a&ﬁ!e@t% | &Sphel BQL Br@%h@@%ﬁﬁer -Ble @RS RBExpression of

desire antlgeniﬁgn In rag and expressed in
aBylﬂeﬁmuﬁﬂmhﬂﬁthnegudmﬂmregrn@mmﬁﬂueanxnehY$ypésmﬁnamcerdrugs
ceI l's, EJpI ant cells a

G081 G- Corbivtr e 8500 cmntpnahidh shod fegelopment
FS‘P and: Qé}ﬁeaigﬂﬂgé&l% af%ag ?%gﬁ%ﬂ%sséd C%V%Q t B P?éf%se élcel Drug

ust ng e ar as t ése

| DeBleh (11999 12859087 I\kAddi‘@oﬂﬁl’ RAagadanivhhtisaase mrgats include
1992, BloTechnlques 12(6):864- 869 and Better

1b8dkensei (Gt 40: Mo Amti Crmnces RDraerldesien fEQ97) 1%:331.358); human
C-ref kinase (Monia, B. P., Anti-Cancer Drug Design (1997) 12:327-339); and

protein kinase C (McGraw et al., Anti-Cancer Drug Design (1997) 12:315-326.



10 incorporated by reference in their entireties). It
is al so possible to produce therapeutically useful

WO 84/013%; |1 gM and | gE anti bodi es. For an ovePwi/an28/000583

10

15

20

25

30

the technol ogy for produci ng human anti bodies, see
Lonberg and Huszar (1995, Int. Rev. |nmunol.

13:65-93). For a detailed d|s§QSS|on of the

t echnol ogy for produ0|ng human anti bodi es and 15 human

TonOcl G, AL E A0  L 5 RL S B s
B RLER3 thehiHD oo dNEQT RPEIRE &6 O 68 %I@E‘ﬂéﬁ nm&@'a&ds of the

inits entirety. In addition, companies such

Niadantxn dsrealditiPnahpaieabial thﬁx)a,peAlmgem X, Inc.
(Freenont, CA) and CGenpharm (San Jose, CA) can be
engaged to provide human anti bodi es directed agai nst a
sphegt ed antigen using 20 technology simlar to that

escri bed above. Reconbi nant expression used to
prod UCENtAh&"eﬂT‘S itbatle estrodectivabl esolvgovarlub@s stranded RNA to
t hereof (e. a heavy or light _chain of an anti body
osrpemf@aillmﬁ@ﬁgefo?heoi?raascrwﬂw orodwE e of sene, Fesyliygigein a null or

C}gﬁgﬁmgp h1<p ﬁHXngfgﬁ) hﬁN&VS&trfeqn)lc e(ﬂﬁre €3n 1n1t1at1on step and an

expressi on VEC or con alning a

pé}‘féﬂ%hcbi%@t I6lehé abt sap ofgfutZh e shihideaddsPRNA ibeprocessed

expressjon of said vector in a suitable host cel]
enén nmleomdseogmoﬂ@eeeaupntqﬂﬁu'léhewdnaﬂ dbeennglér ny danble stranded. The

AR A AT G B B AR ELR IR A T B Jfe RNA-induced
Ca%b{)ﬂ%n&g}ﬁmf) Nvhged BesNBany s@fzoﬁd gfféctﬁf" aidh to %estroy

he i nvention has been obtaine
tiInRNAstthat for retdognmeddwdtheogwdé RINAs dlht‘mbgidba@’p&ﬂmﬂx@

{%@ﬁ%ﬁ(ﬁ%p &Cﬁgg%lqrsgrgﬁgwg]@@&m @ap gé]z%ll\?gg (gsslll&%s) that
Zagg % ?Eglqpﬂ? §1§enc‘h§% @ﬁ% e%% §10 @ggﬁrgﬁr dle’ We AYention

expr essi nuc taln I nNg

aimloarmaéstNA@Qﬁmﬁlgm@mmmd 1;1@ g@@@&t&@d o TaBeS T/ | bed
herein. Methods which are well known to those skilled

i n t heThe abday dfed by to @uppmﬁeﬁtf&l@cetxpé&w@s of argene corresponding

B Bt Se B r DR bo SR HRaRERLERD Rind Blrgsine or PTGS.

STHEahSy RNIE s 8Bt1RS @L@rmlaﬂ@zl fod8d ih Qe %%ﬁﬁﬂhﬁn of B 1L &R
reconmbi nant DNA techni ques, synthetic téchniques, and

i moleondeefimngle-steanddil R Ndn If tteecallfrods mtdecutlhsj sf double-
prOVI p e vectors conpri si a nu otlde

BE&%@ Ré\igo‘bﬁ}@g%ah © USRS PHEYZY It%EBF gh‘%ﬂﬂ 1 ragments
I )
h"éb;’f%‘%?‘@ e RERra bl GRin TR, Fhodlh S BARIEhn), The two
ostranfoof eath fﬂagmft then saphesteéenoughltoghkiposhehaafbRense strand
oper_abl ¥ linked to a pronoter. Such vectors may
. mﬂwel A8 bipg &p dbe p@@p&%ﬂ@@%é SBRED awger%qeémc% mlgele of

Pt it X 2 TR ErtbR, i BEF st aly dippine it

aﬁ]ﬂlhtSJ tSbeRaieslhtdDintd ,alii’(ﬁyg&ﬁﬂd@ Meht#diickds HSRNEA corresponding
domai n of the antibody nma e 15 cloned into such a

vm:a oartiovlasgenessilblnask Qttteth@rﬂeﬂlrSeertm;mus REpeassianeof that
%}1@1 S:Pl%rs] aC!?llnl beo(ioryeoltnhp&{rrglecu EI;.]IE Jclgseueréea%ve}/ c (g]s%nl tu%e A possible

disadvantage of simply introducing dsRNA fragments into a cell is that gene

expression is only temporarily reduced. However, a more permanent solution



The expression vector is transferred to a host cell by
conventional techniques and the transfected cells are

Wo b@a/ooasht ured by conventional techni ques to PCDNLZI®3/000583
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an anti body of the invention. Thus, the invention 20

i ncl udes host cells containing a polynucl eotide
encodi ng an anti body of the i A¥ention or fragnments
thereof, or a heavy or light chain thereof, or portion

t.hereof, .or a ,single chain ant.i b of the jnvention,
G et et diie B Be Sl o BN satbE ha it eibimuously
PRIyt RE4i86 aTHIOdANRR A8 ' -
cﬁ?i neol1 ar?t [ bodliAlereg9 , fe\?}bggt g?%g@n%% eﬁ%sﬂgg%bh%;ﬁg%ﬁ%ﬁy
and | i IgNAi ahalenslesaye pee@arecdbexpthsdedrellrkrdven hoshe person
cabilled i 1R B dpAaneaeeh GiTatRd sl Syht Seaence comprising

- i r: . il
O B1RE B30I 8 SH AR I DR kB o
dleaviednd of thnmalrienghashiccegidhs lastediharabdé 1 and which is capable

viral -based expression systens 30 may be utilized. In
cefdermime pae gh maererisenswEp s o bl teifarm apasiedlysfifuly double

vect o /1016317 PCT/.NL2003/ 000583 46 the . .
sl (RS oh feheot it RRRPedpURt pdtel ghendd mrine
achRELBOMES WSl FliheiGe bk Binl RIAL hastsbdlel The@iblOktranded region
conplex, e.g., the late pronmoter and tripartite

| maptdre imeideetrder of hesvesm 11250, graferatdy HOREND, eore preferably 20-
uﬂiert d,.i.n thilgg novirus genonme by in vitro or in

2 BUFieeHBs M LS | nsertion in a non-essenti al
regio f I ' . .
11 TRl mbReales e ERTTN Sutioss PRIkl voptors in
clapabdeceof hestpreds shagatdppietid steadyellobeniy wrysuitable thereto.
infected hosts (e.g., see Logan & Shenk, 1984, Proc.
Nat|. Acad. Sci. USA 81:355-359). Specific initiation
S} . ired for efficient translation
dpgﬁﬁkégggéﬁgéﬁgpgg%@ﬁggding sequences. These signals
i ncl udboiiga Al Gegatitd atutabiohd 286 dealitNde@éliads® Mr corresponding
sequences. Furthernore, the initiation codon nust be ‘
i proteimadbahiare actizge pe agilignersadematanhpolyeeptidd veddingeract with
seqyence to ensufe  translation of the entire insert. .
THOGEYES Subtde A FoRae et aflole) g e gon-functional
| Pl iiAdrOTh 60 49 Msuie@idnbie iffa dusdFdi8iinQinLldaLNS o Bablytic
natural and synthetic. The efficiency of expression
néym b, emlraced bdabyocahieatinnldesizan. Bfefapprlyptheatetafit polypeptide

+ehPR BB OB S8k muagons dap im i (oAt Ve Sy effct. In
ol acure To e URterehp P BHERBACt pL LB e TRihy T Hip grminvs ofa

has tbecapyietdi dethibynt acgaiivaanitasy Ceamirahstrategigy ateavailable
purified by any nethod known in the art for
plor impaleing; dpmBrandnagaaYs bR Regrblessleveitzf Natwe (1987)

eXadY , hi amat par aph e. d..7kE0n_exchange .
SRR S:022) g ATRLBAL AR flao LHEsEARHE W8 of frpotion
afhit 886n avhedh RBr@deBhNfofdedsithisiiZs Ble E@hMIBh of a protein.

chr omat ogr aphy), centrifugation, differenti al

solubility, or by any other standard technique for
LS RHER SR O O B RAGiEr Sher . the antTbodi es
Polynucleotide probes and primers comprising at least 8, preferably at

least 10, more preferably at least 12 contiguous nucleotides selected from the



the present invention or fragnments thereof may be
fused to heterol ogous 25 pol ypepti de sequences

walewanidsed herein or ot herwi se known in the arPCT/NL2003/000583
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facilitate purification. As stated above, according to
a further aspect, the invention provides an antibody
as defined above for use in the? py. For therapeutic

treatnment, anti bodies may be produced in vitro and 30

aﬁﬁl e%gldt %1[ tci'eugf & ?ﬁurmol%ggg)aﬁ? geé%i‘}ls%-eh 119‘?‘%&)990 Io% elected

t'et ed
PMEK@Q%&%@@@%eqﬁ@n@@M @‘ﬁesmﬂ’@ﬁé’d Bt addBrihatibas in said
preferably in the form of phar maceut | cal
COMpUBE iZenmad angleos 45 complememmiﬂl@r@nfoanemwdcfos agrwriety of

which is ef I tende t r eat ment

TRUF B e e plfichBSn o BBl hidiBoiatiot su determining
r%ﬂsfcﬁﬂ)ti‘o%r1eesfércﬁ%b&9 thg rate of progress of the

di sease " or for eI|n1nat|ng 5 the disease condition can

easi | y The matlestideproleg arhdabdlietl| fod egangdna, with a radioactive,

AI di ) d b
Bipeeicent SipHByAd: R bt mBe 0T IRk, phé datctehby wel
nﬁhg%oﬁ%‘@lggfs Qﬁ%l%?aﬂté b&ck é’ﬁl 1 18R %ele'o\t}a% Protocols for
used tor |

vect or INn VIVvO lon 1s avlra

vagbeidizipgefheledtide probesab prm&fon\sﬂ df| hn@tam%g@bhﬁ(ﬁhbsomes are
selectivity for specific cancer cells. 10 Therefore,

a@hﬁ@r‘aeﬂémtowrausther arte dy pwelpotadepeabe W hivhyidiag smmflcally to

P Rl e o LR b Re S AR lOR Y &l "
t E@RPMEAEnRfry3oTRRTRlcld RiRCREA Bﬁtﬁ@pi@bﬂeh & BRAEIhG

effect. The treatnent conprises the adm nistration of
thgbn@@mmamanﬁmaﬂydndopdyauﬁkpmdemhouhbpanhdeaekﬁhﬁun1mgnalat

st B Lot O alibhieher Fhin e b Frtevai hgugizaton provided

AGSES ding 4:0re ?EHJ%E]{ gefqugﬂggsher aspect, the invention

provi des a mnet treatment of a human conpri sing
t he adiNwieadtidd prubesfaramsadto dethct @xpriadsioredf a gbny eoisponding
a dose sufficient to achieve the desired therapeutic

etq gt polynaclaotistea fot erameie datNphAgR birss amENVAAE peparated
OL1REfD %'a%ét?&lgf at{fchl fb%téa/%ﬁl 9 &18 S %‘g?@ﬁ d&e‘% detdd as

bone ¢ nce unors, brea canc

SYSbheidiziaane %&ﬁmlﬂﬁﬁtsﬁo@blﬁé ofh éd’ﬁhcﬁm(éﬁi& 'The amount of

gynaecol ogi ¢ cancers, head and neck cancers,

| Mh@adn@tldmmglm@rtsd t¢ degstrornas relagtvesameusts of expression, for
eIo ediatri.c ancers penil e cancer, prostate

c Iﬁ%@ip EBB%%?H’S&“?R C@ﬁﬂ%%ﬁ’% testicul ar cancer,

thyr oi g, gaNCeIe aldb RBd Yo HEALE E‘f@&‘&&& of a'ﬂﬁﬂ?ﬁda@mn by polymerase
particular the remission or 5 prevention of rel ag
othaim redhctionoThe giroflictdddthe meamtnon aiwhgbndmledrtp the probe and

reas, testicle,

hebrd s a5 detepd; Px&l\ﬁ\?féxﬁ’ye kA é?lolﬁlh%iF‘gfle%Hdé%%Péon to cells to detect
I
pgﬁ]f‘ers%lneorogo ﬂye%‘ 1015?%({}{}@}??%&%_ o%eg cgn aqwﬁénuged in vivo

acute | ocyt I C
el diggnostic detekethaf hiybMdiziasteqhefedsC Hrywm@ﬁy@i‘cally labeled

| eukem a (CLL), nost preferabl % of AML. WD 2004/016317
peTiiNe fhozeemos @3 luminescent label. Other types of detectable labels may
be used such as chromophores, radioactive isotopes, and enzymes.
Expression of specific mRNA can vary in different cell types and can be

tissue specific. This variation of mRNA levels in different cell types can be
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48 The di agnostic and therapeutic antibodies are
preferably used in their respective application for

wo b@4basget i ng of ki nases or phosphat ases, whi BCT/ALE03/000583

often coupled to receptor nolecules on the cell's

surface. As such, antibodies capable of binding to
t hese receptor nol ecul es can ex8rt their activity 5
nodul ati ng effect on the kinases or phosphatases by

bi.ndi.ng,to,.the respegtiv receptors. Also,transporter
BRI Bl SRt SR At ey BiiC P R RS For
rSas9plet AR, hanahdd DOUA @soMd hbsdy8, abbRttiAg¥EhhigB8Whilizing
activity-nmodul ating efféect when present

exideicelcidiprrtiep. subistaiballie identyed o1 compdehentaryttio nucleic acid

signalin nol ecul es, represent ef d,targets fo

IR DERE DO B TR g IS O T BPIF sF @1 Benes aifected by
r . e B

FirafiloliffolS ABYe B ARL AR i ANBREnLS oPABSERIof cDNA or

uaBNA aelatbé tothé pbhtiuckecditds oftheintaitiore det ecti on

of gene products, preferably proteins in assays for .

the dexanpiesl onueeotie dybgldieaiams apyaspris ¢sqsibgd in Urdea et
Styr I in. r [ I o}

i%gtlig@}gﬁ L)gé/ M I%ngfrlﬁﬁg ¢ E Iaﬁs ?f'lg'nﬁ%téﬁﬁg'eig ?2%4 Eji f)?tr}ll

15 coMPRATEE BéteSn bRadferbhbd. dBhdYefb@nded Sledfitife an example of a
flowcytonetric evaluation of immunostained cancer

ceindsvichnustavdidedaybridigationiasagyve protein assays such

? 20 hE - glg;?aztév%léﬁe\, tl}\‘/?@\‘;?ﬁgfg{egﬁ.!ﬁ% 209 I’Rgglgglolgggwaa another means

Mof RBSAR BN REoWSRDtAr SANERNLic Wcldy, hEeattib&Pth 88ullis et

)
as esc??ébsed herein for the diagnosis of cancers,
palefde tth | Bndyendle (1 367) 26 5t835-850;A013 Matl dot HdESS,195; and U.S. Pat.

Caonstruct Arrays for Diagnhostics pol ynycl eotj de
clﬁgaﬁ|6§3@P%ﬁﬁﬂ%@@%@@%%%f)y ﬁ@fe@%ﬂ% ? BHIRRY of

o SRS Rhed BNFRLLAR, Bppiilae P AR TR ARIORARs and axe

oggadr fogné@ eaheCGrBckon. THEPrnpsBahas dewdmposed of sequence within
hyperproliferative 25 growh, and/or_ acconpanying ) )
birod ggidclitodhe pHipdgie arl yeaseatl wasinesgrrqmicaggigns listed in

| | ; : " ; : _
VRSB ST AR FBY BRI, G IHGEAT R0 vty if the
ANenRes aded' Rof BPaPticde hueddic Beid dtgulehzes they #ebe ¥k Mbridize

the occurrence of |eukem a, such as AM.. To determ'ne;
ttoetheat or tles cemplencamise ¥ ot ttheprmay fgriestime, al3@ hybridize to

Eqv(%%rsg‘?}gglah;e ia L ‘g\;% xglgqqgwl\g%c ggé&@% %? s (l, ggnomic regions listed
P 0 ' i e
o S ACE o0t e ST bR By aent PRtk Fhgmostable

pradgeirasavieateeopies af isappl rudes addpfvord thopiiers using the
levels_in a normal control of _body tissues, cells,
orgging] tagget mictac agide ascr inpledptAlpr adargaemeyat of target

pool, of .cells fr ticular, 8 t1S
PR iR bRAREL SR Bt S lpods such
SYSURHEBADIGIE MBI K ch ﬁgihgevheIsnnﬂﬁ@ﬁ@sm&n@ﬂhoayeﬂl@labe@@d frobe will
assays as known in the art can be used. ) )
hybridize to a nucleic acid sequence of a murine genomic region listed in Table
1 or of a gene affected by a transformation therein or complement.
Furthermore, mRNA or cDNA can be detected by traditional blotting

techniques described in Sambrook et al., "Molecular Cloning: A Laboratory



Any observed difference between the sanple and nor mal
control can indicate the occurrence of di sease or

waele@endst? Typically, if the | evels of the PCT/NL2003/000583
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pol ynucl eoti des and the encoded pol ypepti des of the
present invention are 10 higher than those found in
the normal control, the result<tl ndicate the
occurrence of cancer, tunnr progreSS|on

oV egHIe ey Pk, Sl Pt RBELSH 1oRESITR JHRPE mRNA or DNA

dg@n&fa%é& o THRNG, g8 ﬁOIF/ 1,988 eﬁaﬁm@%aus&ef is'{mh@d and

agnose the severity as wel'l as the occurrence of
C%’p‘e&fa,ted usirg @Jl@@e(&s@mesml’thymetmc abldfsemaithwgl are then

rowt h, and/ or_ acconpanying bi ol ogical ph

rhisithack it  Aalid FBPP@tafiiieas pHEo@ ke T(h?eg/oild support is

db%éc%eﬁnc%e %E)%‘fé'&/ %poﬂerhﬁ({]ﬁaeﬁfg‘%lsﬁed ¥($ E’(?J}'ﬂixév% gﬁgg%HWmdmed probe.

e expression

CERt] SR iplexsatchigariogitberigbélodprobe aié deteetedhyTypically, the
transfornati ons therein, the greater the severity of

t heohdi isdabeled Wﬁhpfaﬂlqag@lvﬁbf, when hi gher levels as

eory oo BB EERUA PG FEOBC g npov amvse.

Qi Rda foxf S6AINEAY Brohh Bhn©2RisAEE A d D HIAGR generated

u er of polynucl eotide sequences in a sanple. i's
t e]mdmmﬁhmg)byaanetm PEBdThs c@MAag np@pnallwidbedsd dytipeprporation of
est f iffere tla ressi to det e
DriereasAncl Tahelenamptileotl REoss: sy 61 o by BEdized to the

o h%c%gf?%rga OE'Tng'es% dﬁ?)@%éf&oﬁ%‘: ddikRife FR/EL ﬁ'l&lntenmt%f of the

I'agnosti ¢ conposition according
t ARopswsatbignal ebtdiand filon theabereapoddinig or respective probe sites on
pol ynucl eoti de or oligonucl eotide probes are spotted
obk®asrasubstrate in a two-di mensional nmatrix or array.
Sanpl es of pol ynucl eoti des can be | abel ed and then
hybri di zed to the probes. Double 30 stranded
PO TRPY i ESti d UBTRASE AG iPdeliésabel ed sanpl e
pol ynucl eoti des WD 2004/ 016317 PCT/ NL2003/ 000583 _ 50
bound fThemrebentpoivgntiohawpyides inone|dsgesiuior serihediescsrtable for

detec ed opce.t he unbound portion of the sanple is
vvg]% (ﬂ%d]&g G885 8 nucl eot i des or

ol i gon %@%ﬁé&% £RNb OGS PUILAE a8Bibod RT3 caS bind specifically to
i ncludin ass, nitrocellulose, etc. The probes can

behd eupnbslsmnt Ibu@duﬁtssufbﬂterms lﬁyaﬁﬂy)lmrcodedr aih dhe nveleds acid

or by non-specific interaction uc hobi ¢

i e @R RACE SN UTHRE ZERABIE TP Tisiedn Baklechi fhesnes affocted by
eca%ls?grrﬂﬁh s id @fgés%al%% of§. Bg?crﬁ!namg &geggf E«g (';tge g?ﬁ& products, the

ues or constru ays an

U&hﬁﬂ)oﬂib%&ﬁa?ﬁﬁﬂii@nceaﬂﬁa fﬁ@ﬁ:&bhbﬁdhéﬁ taPgdNg.by) f&ﬂ@;{&ﬁ:ﬁﬁle in the
PCT No. WD 97/29212; PCT No. WD 10 97/27317; EP No

7g@sasﬁprqb@nsmtelx@mm@mm by, IBoclpag atNpastmsoef fét@dunctlonal

|\|§9m§}1§—§Q %%s Ze?\]lgs 3%9 S I}g’fé aég%paégtlpg@_e 1?5%‘8. as inhibitors
gogglﬁe gt%ictld?gf t'ﬁé gl }%@ﬁﬁ@@ SRichanstibddBes Paty fodanstance be

generated against functionally relevant domains of the proteins and
subsequently screened for their ability to interfere with the target’s function
using standard techniques and assays (see for instance Schwartzberg, 2001,

Crit Rev Oncol Hematol 40:17-24; Herbst et al. Cancer 94:1593-611, 2002).



Further, arrays can be used to examne differentia
expression of genes 15 and can be used to determ ne

w@eme/ofasncti on. For exanpl e, arrays of the i nSPEFNL2003/000583
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pol ynucl eoti de sequences of the nurine genom c regions
and of genes affected by transformations therein can
be used to determine if any of 4lhe sequences are
differentially expressed between nornal cells and

cancer eIIs foor e S|on of .a
partl tgpn %@gggg@n?ﬂggit%ﬁ@gkg%é 18@@3§%hﬁtﬁeﬁﬂ1n
C I
i

Eaﬂd)ié&i'lalthrﬁbﬁvm astibbddienvient hxo bal ISSEdpﬁ'OOL‘Il[le.@SICa the function of
nmet hod to identify abnormal or _diseased tissue in a

hthain tamgess Bxdreatly.dar Bistaneehe y&lﬂésﬁ@dﬁ@iﬂh@r& of signgling
SBEG{kh s BOORSh SBRLER e RIRRR AL RELYEER 20 ubins or nucleic

i'STsuspec |sease
Sg€idBdIn H6t ABbtHelr SIMenative hlfhe'ﬁéﬁ@dhc Eﬁﬁbﬁ@fe@&hay lcﬁﬁlyeone or more
is any tissue of the human, especially those that
et@pqi@s@mphendﬂ thateexprh sheit effeetyi p@ iihe éargeddrgenget cell by virtue of
od cells, brain,

g“fgg8£¥$%caﬁ@5?ganﬁg8é¥g? %Iacenta spl een,
smal | I I 1
oral | O Bt RuSHE0RLAL oRUSElRs i ATGI 8BS oBOR, ietorably
Pﬁdd&ﬁ%@&k@@ﬁﬁﬁﬂle & biddia gebopihessipoessiom guedsctefof the genes of the
muri ne genom.c region- r(gated genes int

f

t PRGOS TRYM M EERe Bye b hdiHs R RSGHIAS wHB dgtpctable labels

at e N e
Ngﬁ%}ggs glﬁlggggcgaf,elgl%é' ?1'% (it)lsfj?(g?ggptk)?o Ql?(ﬂg otr&érsﬂ) allow the
t stsdeidnasg the giéﬁ@\lpﬁrodﬁcﬂ; Me&&hbly@ifchﬁilagﬁm@anﬁbediéfs are
skill in the art can readily determ ne differences in
t h@rg@ﬂ:@étcbprotamm@u@ﬁar@@t%mwp@b@n&berOéatalt eevetnaf the cell, such
transcripts two tigsues e
o LRk BT Eadeh Bt R B o iBoglBf RIS dimenosia of
expsefis ‘tﬂﬁbs S catRe P ¥RMEH €6 he ’kIIRIdah @do AR icBs 8t al. 1999,
ti'ssue sanpl e suspected of being diseased, conpared
wibtbridenedpraksén of the sane polynucleotlde related

i ndi cates mani festation

10 nR
t he d:\l@glgglélaﬁlbn@é?%g?ﬁ% %p]@éﬁ{l‘: ngm&no@gy%dfrom any animal
ﬂ??ﬁé’lﬁ&l (SgollJ RERhi aﬁﬁﬂél%s(g. é&eﬁgﬂuﬁflﬁlﬁg dBkbPesheep,

gen n1c regl ate genes as corréspondi ng
f vhbbit egzgithggﬁmsmgacmhel hoesk, tor chivkea). Peferabdy 1the antibodies of
libraries to identify binding partners, such

r B presndions e ursHOR hh@na@%éd@eng(épyalewlb@iie&sﬁ% wsed herein,
b"l@&m‘&%” RAHHALS ﬁl%ﬂhcﬁaeaﬁﬁﬁé e 'hﬁv{ gs Q}%ﬁﬁ@ggﬁ sequence of a
e celr gro :

progressi on erprolfirera

aﬁ@hﬂin i’(ﬁﬁﬁﬂi@]&blﬂﬂn Eh@'lﬁélhl‘@i@arﬁ[bodﬂéyﬁbl“@bd from human
mani f estations. For exanple, peptides or other

c ompouneioh il Librerize (inabubhe, loxit b tnlginnggdoto, synthetic libraries of

P BB eSO BT AT S B Lo B AL PLLBI spauences)

Tapl&nt mieanhe ek&f%%fsk' lant®edR stf?&harﬁﬁﬂhhfger@% SO,
peptides or other” conpounds capable of altering the

For some uses, including in vivo therapeutic or diagnostic use of
antibodies in humans and in vitro detection assays, it may be preferred to use

human or chimeric antibodies. Completely human antibodies are particularly

desirable for therapeutic treatment of human subjects. Human antibodies can



conformati on of any of the encoded pol ypepti des by one
or nore of the nmurine genomc regions listed in Table

wda @aniddmhi bit bi ol ogi cal activity and be usefRCT/NEH03800583
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a therapeutic. A library of. peptides may be

synt hesi zed followi ng the nethods disclosed in U S
Pat. No. 5,010,175, and in PCT4%9091/17823. Pepti de
agoni sts or ant agom sts are screened usi ng any

TomadR )i RaTADY of Biethe ol ah sht 3¢ MRk phage display

a:ﬁéﬁi’o?is dé'%@ﬂ%é&'b%v@%%ﬁiﬁanﬁ%&d ﬁBﬁaﬁ@é DAYPe A 820h hR@thn
herein are WD 2004/ 0163T7 PCI/ NL2003/ 000583 52

Aresent gy bodiaf @qmedcesTmneswﬂ:hayic cequéndesrimmaegbuyto human

SBtPuPopIoPE B rasPrEe oAl 5 rattent Ko detd4 87 ant %, 716,111,
T e T

iwiaj»%/uﬁm Qiachrdf&ﬂﬁemi'@ind@ﬁfp(bﬂmedl atroia l@Cfefwdry:eﬁnats entirety.
concentrations that do not cause toxic side effects in

t he subheentibadissitethe wied ﬁ@d@@ﬁﬁ@’i@dﬁrﬁt’ﬁ e dnpeidon grclude
th { |
R s o B b el LY A b G MR ST gpe ofiomy type of

CRBERM & 11Nan¥bbde sutldfhdy é&bﬁerﬁ%&e&lrﬁn@ﬁt B dwtibgally, the

irreversibly to the pol ypeptide may be added in
cdertenttveatiayneonsain ¢re of dwre glonttassieali araino acids.

conceniration he end .r sults of C }
o C R eth e ePo A hahatny Gudtn, WEmGraRet (e used with
%%gh%gﬁ R ediRgnfad haRliveiUah ﬁl%n@nfa? GHREQably 2 human,
enco y a murine genonic region-related gene of
tWwaehneaared to aminadificd asttibodée sp épttiltelieganastigenbinding

ant agoni st_ of the novel Di ngl,ng .pagt&:lg. Such agoni sts
aﬁagm%@@mr@% XS Berenses itd ibaatilives @oehs generated by

f [ I r |s

BRI FALS Rl LA SERL e 118t iichfon No. WO
ggfyygtlegl)engl neering. Further, if the novel receptor

shar es. bi ol ogi cal lé [ rrportant characteristics with a

known In @Qié@tlbﬁmbp ﬂ@@lﬁﬁﬂ rehibadisato hgoredtwithtthgoneiods of the

o bib R 5 R R SRR R e T tiif fag construction of a single-
l&ng f&%&m&ﬁn iswhethBEd mhwa%b@@; &H9908, p%amepm@lfd 951 90:7889-

nmol ecul e, 20 can be tested, for exanple, in
NP8BE whikehris aneca'pontdsdrhemem bynﬁeremie ialits enﬂvbéty Endo
11: 43 441 (199% O her rmdengﬂéor t

g da;| %@éis%grwngﬁgp |invention

pol ynutl} ettptee™ eé}%%fﬁz thran

| t
gﬁ%ﬁfg@l ﬁfﬁé&éﬁu 9% g, I{% n 1eJ '?1‘13%%5!) ensg'ﬂ tr 9@3{) omprises at
Criageh, poYeibt s ahnl ani@ﬁgii}stlﬂaiag capaﬂlégﬁ 1&&11(111@23}:1@3)&11}7 binding an

Academ c Press. Qher useful cell lines are described

| AnBger AndrorefERbi Hegrerrtecomtainsraaencep Fatiag for itg ggestion.

NP PeRBBtAP b CEPRET e Sh 0T T TR 4 bERment, the

Pele M # B0 BPHREBa single-chain Fv (“sFv”). For a review of sFv see
Pluckthun in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg
and Moore eds. Springer-Verlag, New York, pp. 269-315 (1994). In a further
embodiment, the intrabody preferably does not encode an operable secretory

sequence and thus remains within the cell (see generally Marasco, WA, 1998,



53 Pharmaceuti cal conpositions can conprise
pol ypepti des, anti bodies, polynucleotides (antisense,

wRbbi/01631bozyne), or snmall nol ecul es of the clBCTEND2003/000583
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i nvention, collectively called inhibitor conmpounds

her ei n. The pharmaceutical conpositions will conprise
a therapeutically effective anddnt of either 5
polypeptldes anti bodi es, polynucleotldes or smal

B!l ecul t he_cl ai en The ter C e
Pt Bag REpcach el Qligtint Hene Miwabircheptipations

r unt of a therapeutic agent to treat,
aﬁéﬁhgsggeﬁgp?%?event a desired disease or

condi t Generation of exthabidiesnisdet Bdtaintetd ties alpidlati artxsan and is
preventatjve 10 effect., The effect can be detect

Fdrscentong exsral il uP Riand X 404040 6881055 5,965,371,
TOORAN e RhOAGAT 8RR RE! IRAPEHERLAD, hardly el oo

crease eratur

pr eci sgn 6hé %@Auddem@m Uit ridids m}@bsy@d in tlﬁe@@gﬂasm In other
upon the subject's size and health, the nature an

exmémhmfentsh éhe mmabpd@ﬁ araferalizedtth e’vaamatmtﬂ@ce}lular locations.
i,cs .selected for

S GPHE S B e e eoie G e aEes b Aftaghed to the
%&?t‘ihnﬁf:le@ﬁﬂb ‘f)%lﬁi'gf)lé@fde'tﬂ diAY FRE EntrHBYEY €6 3 stp@@lflc location.

ctive anount” for a given situation can
det er nilhechdiybadaes take axepxbmttetheamed)howdf fzhze mivehtion or

t he judgnent of, th clinic Speci fi , .th
&iﬁgé%qﬂt S&E@reeﬂf AR, epl?f@é@ﬁ%é Bﬁ\?é’ﬁt mthf&i;ﬁ %nl}gégetaaft for the

)Zgr essi on, ﬁg Ogl?%ﬁ%] ;{Ja,:rgl}ég 1%‘%)1%%\1,? is or preferably, by

a@@ﬂﬁ@@mmmm@xbhﬁhﬂgiﬁﬁhnﬁpuﬂhy3|cal nanlfestatlons
i ncludi ng |eukaem a. For purposes of the present

i nvent ﬂ\@@nocamaéfafné&qd&@ epasbe prenargd ysinge wiskutariety ol

t %chxgg gBP %éle %gll?fgggﬁf tlgsea %borag ng/ k&ombmant and

CpRpes 'd‘ié}ﬂﬁ? tééhricﬂ@glbé‘ v esidbidRioMiifdteo ?oh"texlaﬁlple monoclonal
adm ni stered. A phaf naceutical conposition can al so

cantﬂuom% qamabmpnninqedaisluyg habmdpmbﬂeehnmasencluﬁm,g those known
ter

" phar eut acc pta e.carri
cé?ht e AT} 6333 #ﬁ?f 18R eoﬁngi %nggzt A@@g@?ﬁs A’Laboratory
| e
¢ 03, ROMNLIRR TRx1Rr IRDXDERY iBss, URRCSY, UMY Flfifmering, et
phdr imcHohbclahat Antibetlidsvald Toesd] ﬂgtbrtd(ﬁqedzé 563d8dqFldevier, N.Y.,

production of anti bodies WO 2004/ 016317
P&PPNL CoddroiBosess iggomparated) bst eiereace Aaitheipntireties). The term

receivi 0

contParLASBRTELES bkdlne AR Fbf haliq Bfputibagies gpoduced
Mg rAesH Hym«ioﬁlaq%unomgy apl@é kel “MReLEITRh L aHtBSdFULdTers to an
as proteins, polysaccharides, polylactic acids,

peyflody dhit imdeiwed fony msingle i indidmg any eokaryatic,

cRPPRETRLE: of Abree RRBGr® oG iRbaR Ry R iRk i produped.

the artmxamples of phage display methods that can be used to make the
antibodies of the present invention include those disclosed in W097/13844; and
U.S. Patent Nos. 5,580,717, 5,821,047, 5,671,698, 5,780,225, and 5,969,108;

each of which is incorporated herein by reference in its entirety.



Phar maceutical |y acceptable salts can be used therein,
for exanple, mneral acid salts such as

whyanoodshiori des, hydrobrom des, phosphates, sSPCT/ALE®3I000583
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and the like; and the salts of organic acids such as
acetates, 10 propionates, mal onates, benzoates, and
the like. A thorough discussi of* of phar maceutically
accept abl e exc:| pients is available in Rerri ngt on's

Phar maceut | c Sci.enc 1

Phar st Eery B R AP Ln el s e p % KPR aRfibh; the antibody
%@ﬂﬁ%sfégh&[bsfr@ﬁﬂ thephag dad bedsdlisteslushd age Vs génerate whole
saline, glycerol and ethanol. Additionally,

aiumtlquaﬁrsj isdlbding bumansantibedicasrtany otirereiﬂsu@df%m@en binding

gents (ﬁufferl sub tanggg andlﬁg ben
3%%@% ARG prly mglyding ﬂﬂe%na cells,
qaé@&gbggf@%n@ E118 rﬁa%%f %@Eaét@hﬁ% gbl ae§des%m)ea ey .

T qui trons Or suspensions; solid fornms suitable
TRychsidudsi tonceicombin asilg peodicent'aln, Fdl’ @umddﬁ‘(a\béﬂlfmments can also

t t I b
Wr&gk&ebﬁiqﬁﬁ& In%hpna% kggwsoﬂﬂeqhg:ﬁelgfashg as t %gg (c){mcfos%aem PCT

SIBABEBICNE Y s2pEBmE LB 1 158 TR s

t969 4Ry Baticen: eAn 1988, $clién@e;mmtueume)eisotsaﬁcﬁdﬁyremes he
subj ect; (2) del i vered ex vivo, to cells derived 25

fmmmnon@teﬁdm eefprenge 1@3}16@&%&@1(@@). nvitro for

of "t hatdonlsa e Pie PRy B nica T el Feaffa) et and
'I%Eegﬁﬂlywleﬁl Fhehin SYOEHER BHEIHS kdohrold g2 RRHrbeAEAL! Muman
travenously or intranmuscularly, or delivered to the

inttébstied, isab Isopdeeg ehd duims@99T et 3Bev.ompwginol.okis 65-93). For a
Lnto.a tu r. or, | esi on

taded fisgsD08.010 06 SHP SN o3 gu A DPpSdanEs MhitibodES and
mﬁh%&%él 1 DibtEed QR gJ%tOCQfS%r Pg@&@(ﬁhg IShER G @b dies, see,

nonary n1n|strat|on upposi t or
td AnPOT pabliedtidh Dt WB(DSQ,S/W echichidinqpapsiateé by reference
unsor hyposprays. Dosage treatnment nmay be a_sing k
ein Ehitd @méue - Ia afditipp) corgpRies sHeh@sdMedags FpggPrinceton,

g%gb&et% % cel Igr% h:y Ecngz‘atx}J GC%@&@&SQE JBEe t(%A) can be

§% ?@%d‘er}nﬁnﬁn antibodidadiredtall agRiMdti a@@élbélﬁd'ﬂ&ltlgen using
[ 147 | es of cells useful in ex vivo

apphn¢bgyensﬂarmcwh@bdﬁmmbed%&wwee stemcel | s,

O TR e T A s
dgldiyes Mléi{aof‘{aécé eh hedbl @? 1B cﬁgfrhoieé.(n ‘éh‘ffﬂmﬁ?‘d)f kRe invention or a

vitro- applications can be acconplished
eatioheshedesttaransimett eltcad antnlanbrfcefd:ihleanvemabn) weguires

phosphat e precipitati.on, ybrene. nedi at e
tqoé%ﬁg EongH, arpwa%l@ﬁwagtveﬁ%.C@ﬁta@}%&:ﬁ H?éﬁ“éﬁl?%de that encodes

r eo%’ QR Phe Eyéres&%hy(ﬁ %cﬁ%%ﬁﬁgﬁ h éunt:ilﬂ@ ABKEEAL or even in

m crof njection o
vivo.Once a polynucl eotide encoding an antibody molecule or a heavy or light

chain of an antibody, or portion thereof (preferably, but not necessarily,
containing the heavy or light chain variable domain), of the invention has been
obtained, the vector for the production of the antibody molecule may be

produced by recombinant DNA technology using techniques well known in the
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15 nuclei, all well known in the art. Various nethods
are used to adm nister the therapeutic conposition

wa@lReoeo1d3y7t 0 a specific site in the body. For BPXENDR®3/000583

a smal|l netastatic lesion is |ocated and the

t herapeutic conposition inject 3? several tines in
several different |ocations wthin the body of tunor.
Alternatively, arteries which 20 serve a tunor are

:a?}";%n '&‘hflls & eg}g&%rﬁog %};Eﬁ‘aﬁrﬁﬁg %gggefpf%lgﬁgggﬁyelsg 1) gani)g&&l%gleotide

0" suc er

CompRBihE an Lhtiesdy dndodin hielebt B seqhendeldi dddeaibel derein.
a necrotic center is aspirated and the conposition

i M tladsawhifiby axet woll ikmow 1t trethnse s&iiad/icehe art en bhgsed to

t . Th ti i ti i di tl

GONPHIICE SFREFSIOT Kertats RaLaIyPS IO dRsP it fooqmenses and
%ﬁr_@ﬁh@@é t@aﬁls@ﬂ@kio%l han t@énﬂaﬁoﬁamﬁf&%lih%gna%: Th¥se methods

ging 1s used to assist in certain o above

dekiudes yomestdmople, [iRedep recomieigiaat EUNAdegenigedesynibetyic
of fherapeuti ¢ conpositions ont ai ni an antisense )
gsehpigdesornden véumhegRatymrece 1%%%&@ ¢ &é‘é‘%ﬂr’]ﬂkﬂn’ thus, provides

y el et fie Li : _ .
S FELBRIE LIt n e
destcubedf ik, infventiexaapleayy i hiddit ehain af an ahtiods, & theavy or

Bi ot echnol . WD 2004/ 016317 PCT/ NL2003/ 000583 56
(liglgaghatn vagrmble domain ¢l agtandrbody( oxon pyrigem ghereof, or a heavy or

::J-]Iln rtg eu}li( _ RA('\)/S{)/‘%}%?[ liﬁggfi)tépa\%liog?gtig?._r@u% V%té}es?ﬁla%ﬂglude the
GhedTeothdd Qé'(?u&ﬁg '3 iHe: thdr @hetatt Meidie6eieointiBsdpiRlecule
targeted delivery of therapeutic conpositions

deeat,al.gi, B¢ B Rubbioaties WO 8618580 dMET dtuhlisativedVib88/01036; and

P riaiet Non- Kh 60 41 EHEE Eeriebie aritiivis tepsibody may be
098 (R RO WG O AP R0 EnARITL0ASY, S bl lighs

a range of about 1 out 200
e aned bati €teseritire herval amd biicht shaitsi on in a gene

IS ETREC TN TR M
0
g}egﬁﬁ%q%egba(}}%%}?el I%a%sfe%&% ?eﬁ%”%re%%eﬂ%%&r%ﬁ%% gg/%lelgignal

ynuc es can a e use uring-a

tfaehARMieR 10 6@hce FAGHRILDIFUTRhe dSvdTRidIOAIOLS, 8B ivention
and efficacy of transformation and expression are

donbiddsrtest eels opmtehninig 4 pakyecleotide anseding arguitibedy of the

hastbn &5 fradar bl Hrdus br B Gl 4 4 b TheroficFprtion
LERSUSE of 2TARE10 ARG RBhAP U YRUGH RBIAE SpBFalI) Biriaio a

anounts readninistered in a successive protoco
aoirtiendlegowad prnsoteor Iis puaferde danbodistarat ifontha expression of double-

g g Vo e S L P b By
RSt Ir¥Esdd il f’}féeﬂtgét&eﬂ%f Q?Fresgﬁpadfltlﬁgl%%gﬁe iﬁﬁﬂ{lggﬁobuhn

experinentation 1 n Intcaltrrals w etermn

sipebichie; axalrgeted belospt i mal 20 therapeutic effect. A
nore conpl ete description of gene therapy vectors, ‘
especifMayietyof bost-exprpasipprisclarsystmmanianbe wiwized to express

%%re' anhgi)bocpy%/n%%gcu%gsgof t“}@' i%bfeﬁtcion (see above)
In mammalian host cells, a number of viral-based expression systems

may be utilized. In cases where an adenovirus is used as an expression vector,



expressly incorporated herein. Devel opnent of specific
t herapeutic nethods 25 As illustrated by the case

wob@reiasla specific translocation, e.g. the t¥ABNLYN3/000583
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transl ocati on as descri bed above, can be assigned to a
specific nutation and to a dysfunctional gene, the
identity and nore speC|f|caIIy46he functionality of

t hat gene nay aid S|gn|f|cantly in the devel opnent of

thod of treatnent. e functionality of. a gen
eqaitahafynading Sﬁ%‘ﬂ%é) ORGP lf%af&fitto fippdenovirus

SRS ATy R E o B kAP 8 P TR oo g ripartite

tleaBer bajdende f Thistihrlricygeepnag shdn zimecinséltjsedtih aghalaldgnovirus
i mportant for human tunors are selected for.
SenPERe B IR WHEe |0é$ﬁn vibRaFeperEhingiEpBt InferEAR 1 15&1 p@n-essential region

trrgt tﬁg b’ci?ac}getfﬁ%{es (ef% h%‘%? EIQ%H%?T%BV{; enc %ﬂgtg{ ar e%m&?’%nt virus

Whadl 16 ¥YR5H16 8RecaPabBe 6008:8irBskih the %&h@ﬂ)oasr rﬁblecule in infected hosts
Structural and functional domalns of the

dnagnelogyls Ve éHoP o s AeachipolRA HYa55ia50).

tL ansf tion, .and colo or ma J

34 LD OBk ERBI5A) L AL e RGBEFT] fon siikieds s lgon of

gﬁ%éﬂﬂﬁ' iR a98E LOguREL nPHéseaéighé(Etlﬁ@hﬁlécthe ATG initiation
om nant negative tforns of the receptor.

T d3hitPadjheed) sedqiivases. Sl'i’mdheﬂnb%dhe onttt&tlon codon must be in

|dent|f|cat|on f 1 func i.on critical donalns as
v@hasea\gl % ? fs%meérﬁ@mg sequenggtg psure

lattﬂ)%t ?fst%?pgnet% 1&@@%{ g‘g@&% 89?5;% g%ﬁnﬁﬂﬁgﬂgpéﬁf&rol signals

er par om nant negat

%@im@i&tﬁﬂp@fdﬁﬁﬁ eanthefangtibgnofdrigiasedth ﬁ@uuial aal synthetic.
grow h factor receptors by heterodinerizatiqn.

CEh¢ efligenaylofiergreggon o) be emhgg@echbmthgpp@clﬁé@gt qf\pégaropl iate

th
,qﬁwgr%ﬁgn gphgﬁgelbg{q&engﬁ,g{rap‘sél}?tﬁ%ng rtxﬁ at%ﬁl\hﬁtc Igsee e.g.,
UBRERDEHLAIC 198D IMALIAS i EhAtdUIssiedetzagnterfere
with their function or that can support their

i npai r@dcé anc:"tntdmdyDavblcui;mmﬂbe okecaawitmbhdieshods of the invention
conmpound 20 Th rese nventlon al s

ERh B PERIRE TR BHRARL SHICSHPBIRCRRS egrirified by any
| aRiRLd Qﬁo%ﬁnﬂ{ rédfrt @‘Pﬁﬁc%ﬁoﬁ RPLRIAEnbSRbEERGRoRule, for

expr essi on produ cts osed Int e present invention

tdfbfdmplea}bya:hﬁ"@ﬂnatd)g’ramhg (e gg\ieh epoemi gefaffinityeparticularly by

Essenti al | ?(1? such net hods are_wel | gg%\]g iin the, art
ardirgBhor 4 yspe@l#ﬁrarstégeal %@%B%Of@fn SHPgLoL 8PS

B ML SRS 0, B0 B e

aé’c@naa?@ E@dﬁnﬁﬁe dsd 11 ﬁtﬁﬁﬁ@élﬂnﬁl@bf prseds. @mthéﬁ;‘tghda a@tibodies of
optionally in a specific genetic background; b)

viid pleeseoh Hm‘encbmel or frapmend$ thereof tayt e f@@dﬁmemogous
IR CENT L ST o
2&%“1&%@%&&?%10%2003/ 000583
As stated above, according to a further aspect, the invention provides an
antibody as defined above for use in therapy.
For therapeutic treatment, antibodies may be produced in vitro and

applied to the subject in need thereof. The antibodies may be administered to a
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58 - confirmation of the identified gene by Northern

Bl ot analysis in cancer cell- lines; - determ nation
wbootle3expr essi on profile of the identified gRCENLZN03/000583

tunmors and normal tissue; 5 - determ nation of the

functional inportance of the identified genes for

cancer; c¢) production of the é&d{pression product of

the gene; and d) use of the expression product of the

gene f.or the productign or design of .an inhibitor )

S ecit S5 SRR b, Piaimnies it fome of aeharmasqutical
OEESodiAbn RITRR: £ 8NE&h 4 Q’Suﬁé@ﬁ& 29 osh 8P WHiBN S ﬁgctive for the
the differentially expressed genes for “tunor cells Is
dettended el eav eThevapeasichBp eéifectied doasgdayofithbidutibodies

of the _expression of these genes. Selected human . =
tfaorredetor decrrasing &hq ralsHarparess of the disgase op fesehimdnating

oghi c . t 0 ' ' odi_n
SRRSO DL IR el Ao P B
i nt er f Altepsstivelyaanebediek Ynayby @hﬁ@@lﬂ%dt%ﬁﬁm Slgjetihabelf by using
i nvol ves introduction of doubl e-strande

ot Yoarertendydee dyespy meathodolopinskasesgrceibed@boy. Quitably, the
specific ne (see El bashir et . al.. Nature 411:.494-8, .
B0 beRRE R arva PPt s S bR BasiS: baghably & viral
Usd e eitnsl %Q%dt&,@msélééfﬂ(fiﬂy%? BhEsiEE canfed&IRYS, the
transfected cell |ines are 20 extensively checked for ,
al t er ethetedonst ppew dinmto aséill ferdvardspleot, thhentemiion provides the
cells, e.qg,.,cell cycle status, proliferation, )
afedli U ?%QBBEY ﬁi%@?ﬂﬁeﬂ\?}w& ah B¢ men cturg of a medicament for

, , i ¢
R AR B GERCE! A3 bl (bUREIC R Rle R PRLRRRS R effec. The
TireatipynTbempheeapeebdminhytiod ebthed@sdivathent in a dose sufficient
pol ypepti des of the present _invention may be utilized
i 49 @(5%‘7%@9 Jevyeq Hirapeytic vHaclydbe WWerimeny magromirise the

I: g viral, origin (see generally,

%‘f’le?/‘?e%%%léfﬁﬁ’@aﬁéo’ﬁ?o@}laepa{/&ﬂi 94) 1:51-64; Kinura,
Human Sedvediietap yti(lfa2ther 's%éét, 3R intaied byovidés a method of
Human Gene Therapy (1995) 1:185-193; and Kaplitt,
Naearmeeaba hosnqn gomprigm 2 tienadmésisration of an antibody as defined

PGT/ NL2003/ 000583. 6:148- 153 Ge th
VERIYETRS Rt SO iRy P DR anE e e B R Ge Gesd T
saR4epEeiObact E\ﬁh@@ﬁéﬂaﬂll%lvf’c{tiotnh& bfé‘@%ﬂiioﬁﬁf%@ioﬁ%stgpes of

adm nistered either locally or systemcally. T
conserustch gaboue ichn@esyvbrah tamarerbreastban@et endocrine system

appr oaches, . ressi on of such codi ng seqguences can
DB e e e b e 0S8 S Mook cancers,

DEAREUEIR, LR 420 AR R85 Bcin onces

pp@asintancey eptdstmtecRin cetyRhoso i £ Gt Rantersetdsbiculdis@mcer,
whi ch, are constructed to carry or express a sel ected
nBreidecanicey Wanary fiacheanepraymetre in particular the remission or

prevention of relapse of solid tumors of bladder, cervix, lung, colon, breast,
prostate, ovary, pancreas, liver, testicle, uterus, bone, oral cavity and
oropharynx tissue, preferable of leukemia, such as acute myeloid leukemia
(AML), acute lymphocytic leukemia (ALL), chronic myelogenous leukemia
(CML) and chronic lymphocytic leukemia (CLL), most preferably of AML.



Retrovirus vectors that can be enpl oyed include those
described in EP 0 415 10 731; WD 94/03622; WO

wQ@0256887 WO 93/ 25234; U.S. Pat. No. 5, 219, 7HCOI/NB2I®3/000583
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EP 0 345 242. Preferred reconbi nant retroviruses
i nclude those described in WD 91/02805. Packagi ng

cell lines suitable for use wi #8 t he above-descri bed
retroviral vector constructs may be readily prepared
(see Ub|IC WD 95/,3076 5 and WO ) ;
92/ oszﬁ%ﬁ @wms ik thegpngiiic ﬁPﬁBaéﬁsﬁ egpreferpbly used in their

(58 n%l 7 d 16’&%9&9%1”%5"5&1&@&9?%# Ef naksBg oP Lé}[?ﬁé ReQfwhich are

reco vector particles par

pofedie coweled tb adeayent saadéctlbeon thertil's rsurfme kAg |s|mghpeh1t1bodies

I|ne made from human (such as HT1080 cells) ar
%ﬂﬁa hindang to rthw@sr%@nhf@wéwle%leﬁ @W@eﬁ?ﬂtﬂmas@ﬁl’cy-

.01fno<[1 fa%ﬁ?gjff RADL %‘f%ﬁeo%h{alégg B %B@é sééjfo 1? the respective

I nac Iva uman se

abeRBpBITR] AYD RhAHFOLEEMSrdIeIR0n Y %Ghﬁgétbdtwﬁhfadvantage for the
function as gene delivery vehicles. Such vectors can

beamensasarcthed tﬁiﬁcﬂrntﬂoqduieﬁewil\lf heiable toexert pthairi galiyaky-modulating

Q5L oA B R L SO simatine
Vin%}b%u(l&T%pM%eﬁ? prefpredh ﬁg%\é’ﬂg f@?‘ﬂfﬁé aﬁﬁ%o&’irﬂ%éé‘ F 8k 1nvent10n as
equi ne encephalitis virus R-923; ATCC VR-125

ATCE: Ve dAMOThATOE arfd wer dllag}unelsaapass;lbly ’d)fa'ﬂbyes of

such vectaor systens i.ncl.ude those describ
Pat. NAB® e dipgypptignt lbﬁl%marss/@l a’aWﬁoesu&%ﬁ?OMg ‘H}?éltatlve and

TRl QBT R RRE  Bai BABGR  Byy e

P{&te N80 00283 re ®levekef Hekdivie oy sVﬁfUtﬁir@lScImfngfeb g¢herein.
present _invention can also enploy parvovirus such as
aﬁmmlra}seé’@&ﬁ maydoy ipgfaneahg/yle émélreé ingefpeierrlhexipacts, in

S RTRAThT OB fRt Y RSk A SR gralyppion of
(ﬂsﬁﬁﬁ;)no@galﬁga %aﬁ%cel%ﬁ@t@rﬁ@ﬁv@lg '\Iﬂhantﬂz'aiﬁ@é prétt®88says such as
166: 154-165; and Flotte et al 3)

oBL18418- EDEN{Testerandptta@mm}tllWlagdﬁﬁhmdogj (e.g., using confocal
ve descri bed

| | ud
SRR A Lo B i et S8 € i ey apbgios as
hoscrHeEnd I 4253343 i‘)f 43V S Tl
al ., PNAS (1994) 917215-219; Kass- El sl er’ et

PNAS (1993) 90 11498 11502; Guzman et aI , G rcul atl on
(1993) 10 88:2838-28 n et Res
(%999)‘ P?%Wéeﬂlfg@fo%%%%ﬂ rogys f o é@ﬁgnoitl@%)

75: 207 ko ook

4 403 (Z)Eé)qYIbllglﬂF %@E%pat}'fb'%‘f hgﬁpﬁls}ﬂg IJ{I% 2 o%%ﬁ*)e %ef)goss]él)c region of
StHe?BreséRP Invevitiaeas well & sequbdates &b gbne p1O@dgts Thdddf is useful
134; Jaffe et al., Nat. Genet. (1992) 1:.372-378; and

Lisyrdeiternaining the osewrrengoal) canrer: trasoprogrescomi ymerproliferative

d | th t I t.hi 15
“ER, BRUASCo RIS, KA SRR epleihtitngg
V6 0RO ATULPARL - Q4 150 n%@&éééﬂ@éfc regions and

genes affected by transformations therein and encoded polypeptides can be
utilized to determine the occurrence of leukemia, such as AML.
To determine the occurrence of cancer, tumor progression,

hyperproliferative growth, and/or accompanying biological or physical



DNA |inked to kill ed adenovirus as described in
Curiel, Hum Gene Ther. (1992) 3:147-154 may be

wepphoyst: O her gene delivery vehicles and nepdiDNE2008/00583

10

15

20

25

30

be enpl oyed, including 20 polycationic condensed DNA

i nked or unlinked to killed aggnovirus al one, for

exanple Curiel, Hum Gene Ther*(1992) 3:147-154,

ligand |inked DNA, for exanple see Wi, J. Biol. Chem
e

e T
35‘-%3@1% 238ntibhliach MavpR arel@Mpa@idtholdhs. 1ew6ls-inMOonormal control of
8/ 404, 796; deposition of photopol ynerized hydrogel 25

retder iisduss, tedld ohgduk, ge flatids.aMed verpal edndirel euminchigde a pool of

descrjbed in U S Pat. No,. 5, 6149 655; 1ionizi

RIP A B tTRF PR P EPE TRy EBsGulE fam faroughout

| . 3 i I . .

g B 0300 Uk L AR P LAl 90 Bl s s
desknowadnithe Rlrt khp beMsied. Cel | Biol . (1994) 14:2411-

2418, and in Wffendin, Proc. Naill. g&gd. ci. (1994
91: 158AnY 98served differmse dstweprThnsanyse mégcontrol can

TG E Ry SR Rife fo SR o S R Bl R g dh s of the
Wotyntidleotilles abhd 366 e&@&ded:pdﬁltyﬁgptiﬂ@@of/tHeabrdé@ht #eFahtion are

suitabl e for use includes nmechanical delivery systens
shigheashanshegsmpfovadHnddeqrarped contanbf henmsisultsingdicate the
Proc. Natl .. Acad., 5 Sci. USA §3ﬁ94%r . . th d/l
PCHHEnLe 08 PG EUMPR DrRgHeSH IO RYP§FRTRITEkYE srowth, and/or
r @?ﬁﬂh aguenRERNsas di scl osed
Hg#g?i and ?Egﬁg%%gpgiﬁgﬁﬁégsnﬁaligﬁancy as unravel ed

by t heln hddidivng the piregenf inesrinheepoosenegiond canbel useful to
routes of cancer, devel is finding the

pmr;?glt. Due to t g .
| HEBUPET R POIPTHY AMPY PEAR OFF PG PhranCeRdIROT REpeTession,
R s

Pkl feutaionf Hoewkampde hde grewtdratendffeaadel disbeved in the sample

which will uItimateIi/resuIt in.a red ctig)g'gn . )
orerHE dhe aoxmal spntipl elgihesexngrsHen PrpGuets i he ggreseppprised in

as_.L,nmraov | .29N0Sk Si
SSrlTRLOHRY PEL RS S S P U0S0RE Ly Buco e
Odovieh BRSIOTERE di%RHBF 11 ipagtideli dlhienthibher &xRILss tempated to a
gene sequences as described herein. A further object
oforrhel gmdsarereiabseriteidon is to provide for coordi nated

desi gn_and dj scavery of new drugs for the.treat t of

cancer BOTHAISSR A GnAlOARE OB PEREM 106 A g R B Lt egeput

di 3R ﬁ?at"%ln]l 283y R BY LS LhRh 52 IPR ik BSotidPsequences in a
conpri Sing nodul atofs of “such genes or their

expnpks Minis pscddindd sy varl béd usedh as erdiegnasstac dadias aotoodbo test for

[ n%r edi entf of a pharnaceutjca co.rrposfi tion. The )
prafapptial prRIGEFIG toretersie ghop et #ednqoded protein.

CDAARR R s A QEleD i Uy TP Rt pe B b dihent of a
| MeembE8e cPnpvsiim adcbelingaoahe atresdrsinventionndul at or

for the manufacture of a nedi canent for _the
To create arrays, polynucleotide or oligonucleotide probes are spotted
onto a substrate in a two-dimensional matrix or array. Samples of
polynucleotides can be labeled and then hybridized to the probes. Double

stranded polynucleotides, comprising the labeled sample polynucleotides



25 treatnent and/or prevention of cancers, and in
particul ar of |eukem a, and/or related disease. The

w@e@gent31i nvention will now be illustrated by BEND2003/000583
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the followng non limting exanples. 30 EXAMPLE 1 WD
2004/ 016317 PCT/ NL2003/ 000583 2 ldentification of

“common viral insertion (CYS) p RODUCTI ON To identify

common viral integration sites in nouse tunors and

5 derived ! V, d.
PR i e R i el il e e fRfnce the
Dby R i O MY 901158 Bl M MLV, The

LV is an ecotropic retrovi raI conpl ex causi ng
I eu k e rﬂ‘hs proberpalynuclehtidey or ahgmmmib@xdel ogs bacspotted on

in onc n|c quences self b rat
q’esg 813 % IPBT%?BV 955 eficn ii\@rrgp &t ean be bound to the

2 f%*n%t%a‘? t%h%%&é@% AR onR sp R R Raliof fuch as
nhedrophbbizt iddemsictionCaFh8sapléibMydeniotplesyahdiedlabeled using

Igﬁgﬁhoi d malignancies also as a result of retroviral
pagtyre ]tal’@g s, &foosen hargy @*‘ét genes. MATERI ALS AND
VET

15 nduc kem
oo oredtpndsy L YERLRRHRe AT ERRE T AR Lyl fhoso axcays
190 &les‘éhb@dqﬁ']EPNB tour gD sgfpelpmtmtwoj 9@%&&2 Eczr NyLWO
or Cas-Br-M MULV produci ng NIH3T3. cells
FYBSLTVEF o 8 D 28PEDEHENR W @ g'nqzasas Us,snaaab Ro.G7,593,839;

S N, TSRkt N L P88 B 4t e, SR B me o o

fy 121 018PUCR! Py, N8B, %znp@'r% fW(ﬁ%/fZQQﬁB%&[ESdPat No.
spleens, [ivers, thynuses, and |ymph nodes. Fromthese

5|63&[’1384t unors, chronosonal DNA was isol ated for
PCR- based screenl ng %ood sanpl es, SC{F tak n from,
| itfgresy;

t he heBRftheropriags ﬁﬁB dieed toLFaryae ifl<cpEpasion of genes
an an
ﬁid gﬁ%%%%ﬁéov}ﬁrtgnﬁ\&?eéﬁqﬁﬁg ag‘ r gxa )]Iole darra%s of the instant
&?hﬁc]é@hlde%é@ﬁ@ﬂédsoj’fith@fmdhhé ee@binioOrganas walef genes affected
anal yzed by flow_ cytonetry using a flow cytoneter.
The twsf@m@henas Bhrsiericam DR UsRE t slebesming i any of the sequences

erno ?ntrﬁﬂt I.?%%lqezs%é(g b%?w%ﬁg&%?}:ﬁe}@%%hd =AY NP58ells for example.

(@gﬁ-)ex FRuMRlde 4 géﬁﬁhﬁﬂ@f idysh &€ BPh Rahcer Jﬁfﬂﬁ@ich is not observed
Glycop orin A, 59-AD2.2 (Thy-1), KT3 (CD3)

(B2 Qy)rx&sﬂofv&‘in’gaﬂﬂhfml&ehwc@ﬁﬁdﬂt@@%b@m@ﬁ%ecﬁ@ IE:DEem
161-7(Scal). |mmunodetection was perforned utilizing a
CGoat-anti-Rat antibody coupled to fluorescein

ﬁﬁ&eﬁwl%ﬁﬁ ndu[:gi:itlt)euieml g\éerse PR on

The present invention also provides a method to identify abnormal or

diseased tissue in a human. The expression of a gene corresponding to a
specific polynucleotide is compared between a first tissue that is suspected of
being diseased and a second, normal tissue of the human. The normal tissue is
any tissue of the human, especially those that express the murine genomic
region-related gene including, but not limited to, blood cells, brain, thymus,
testis, heart, prostate, placenta, spleen, small intestine, skeletal muscle,

pancreas, and the mucosal lining of the colon.



5 Genomic DNA fromthe primary tunors was di gested
with Hhal. After ligation, a first PCR was perforned

wagiong1danaf fi-1. 4 MULV (LTR) specific pri mer sPCNLEH03/000583
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TGCAAGATGGCGTITACTGTAGCTAG 3') (SEQID NO 1) and L2

(5 CCAGGTITGCCCCAAAGACCTG 3') %SEQ ID NO 2) (cycling
conditions were 1 mn at 94C, mn at 65C, 3 mn at

72C [ 30 cycles]). For the second 10 nested PCR the

primers;, LIN (5' . AGCCTTATGGIGCEGICTTTC 3 ( SE NO .

) andL SRS AR A T T BB LB A poses in the
4w d ﬂiésués)’ﬂee@m#@f %ﬁﬁ’y Jéh%sﬁg%ﬁﬁéﬁtthgﬁrﬂ‘ xture
contal ned 10 nM CL, 1.5 mv

MyC 2, MRGindeidiRicsre gidh ﬂﬂtﬂtedfmﬁhbﬁhlmthmo aisdueRibcompared.

units qf  Taqg- pol ynerase, The PCR fragnents wer
amwﬁzﬁa%w i§olpde r%&b%é@mgtéﬁsugﬁas 3% kRep i therat. For

g‘%}%g% é\éﬁg LPEKAFRP fl %ﬂ: V\(}a[%hr%ﬁg% gel]glﬁfrﬁacg fé&gﬁce SF; he size or

Wer e sequence or war

%ﬁ@ﬁﬁﬁé%ﬁ&ﬁ@o&de(x@@eﬂ%ﬂ@A 5J)arﬁsﬂﬂ1plbﬂ3etv®6/ﬁf Sl(ié two tissues
primer. 5  CAGGAAACACCTATGAC 3' (SEQ ID NO 6 Vi rus

fm%mg.h«’&@rtb@mhi@s asduieriedadeprabes dBrrpasason deqrgasdtbexpression

(%E%fo r flpeg%iiBlggrtggwm 2% %?e Ss!gln ngu#agcted of being

r(ﬁ@baéémoﬁ%%&@(m wadls tI e%yMéan' &%@ Eh@fe pawacmm% related
genom ¢ DNA was digested with Sau3A or with Sstl.

pméNidtin aveornal Hased mdmhtemangfas@,tlmﬁﬂher(bsmaeed
in the formation of 25 circul arized products.
Subsequently, an inverse PCR (ICPR) strategy was used

i gested/ | gated fragments the fi rst PCR
reacti Bnﬂymphdarexpm:bsmn pmdtulats pif inneive pdnidMic(e'giciCielated genes

AAA CTG CTT ACC ID NO 7 PLTR3
(%3 WeHp s(gqgr@p@nﬁ@g @%‘13] %e}'leﬁ g@@?bp)[yqqg tog;f:reen peptide

S et LB Eip AT R0 G BBl i Bfome the

PGk d A3, 64 and pLTR6 (5'-GIG ATT GAC TAC
CCG CTT-3 Im}déEQ ID NO 10). Cycle conditions for
bot h Fomeh ngpartnerg4an hegusesul mea‘am cancey, tppET

tﬁ‘?ffré)ga%m?ﬁf iy B PR S EONG, 28dfr ARty Biblogical or
siERAREhABS RR. PEF 4B, %%?ﬁﬂe@&@%ﬂﬁeﬂ ounds that are
elity 5 PCR System In case Sst | este

gmp@lbﬂle of Biding e igieraciing wigd Hﬁlmbnm-b(an‘pi ptbllypdptides encoded
(5ee3te BF eyt o g g DrREngIc Coepo Gl ARTERD P cadbe useful

O B PO TR e STAAST s e

Cbafdrifafidd oGCay ABTh3 ehcddeidpdlip NAiddsthy oh or more of the murine
respectively. The first PCR was_perfornmed for 30
c8azicERic3BEions lipted in Takle sean 1nb(ﬂq}t blolgglcqlz@twmé and be useful
react carried out with Expand H gh Fidelity PCR

s%/ss?g ela\‘@em@’t%lecd PCR conditions were 30 cycles of 30" at

94C, 1A 13raPB6f p@ddds may be synthesized following the methods
disclosed in U.S. Pat. No. 5,010,175, and in PCT W091/17823.
Peptide agonists or antagonists are screened using any available
method, such as signal transduction, antibody binding, receptor binding,

mitogenic assays, chemotaxis assays, etc. The methods described herein are
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at 72C. This reaction was perfornmed with Taq
pol ynerise. - For RT-PCR, total RNA was isol ated

wo boeogisia CsCl gradient. First 15 strand cDNACTNE2003/000583

obt ai ned by reverse transcriptase (RT) reactions with
an oligo(dT) -adapter primer %5‘ - GTC GCG AAT TCG TCG
ACG CHdT)15-3") (SEQ ID NO %) at 37C with 5g RNA,
usi ng the SuperscriptTM Preanplification System

DS s Phelssnfantart idBhus Hhaufl rhudfo the

tB8 diEMEETh @S WHidSTONS {16 bgﬁvﬁﬁ §§ bf(hfbl’?eQi 1W‘}1's73rthat is, under
pLTR6 and the adapter prinmer (5 -GIC GCG AAT TCG T

Al siistogiad pH (@E@dr@tm ahll) ionfeGRrexgitiu Stust abde egomsts or

directly cloped. into pCR2 and subjected t . ..
mxésagems&%% Gbilat ﬁaowgtlﬂ hiOwMES SPBARSFBeBE Phthe native activity

5 PRI 3R DA A it o

Nittheohisdetiseienseas foebimdbg tonpanadiveqdnee i malyd"equlre

Cel era databases for analysis. Results 1. Gaffi-1.
M@nvemratn@@a ensak Enpmerqadok BhamsheigEre ﬁeacemtr@tlgn, whﬂe

SR DAY G B bl BgRRURN pogtd n
| @ukeRtrasioN® o0 (1168 &7 t IR A2 0O/ DRPARS. 65 (81%

anal yzed exhi bit ed norphol ogi cal characteristics of
nyel oi Theehd sesBitasf sudesdrepeingemdbeerimentatigomall be at least

marr ow r.an edfr to % W th,an avera

B Ael OB AN B R R § S iR pacoded by a murine
S t I

%e‘Ho'ﬂnE% %1%91 fe?&%%l_ %/Pﬂégsé_ﬁh%r%glbénfgiﬁ,lﬁi(g %?;E(’d%t%gbﬁ@%ptlde agonist

Icﬂtﬁqﬂraagaﬁls\bmtf bhé hastl-binkdengrpartnek o@uychs hgowidtsnnd antagonists can

'm'ga“&s”é’ %Eg%héﬁéﬁ%sr%:p%ﬁéim GG ForSE ey B0 Toceptol is native,
e‘%{}%é&a%ﬁgie tﬁg g"gégpiﬁom gerr%gﬁlé: &)f %Hﬂ@ﬂg gﬂg%déegiﬂk Further,

eiﬂth moél ﬂe%@ﬁ)w_r%aﬁfa'@b1olde¢él§R1ﬂt/B5l&ahFéh8£bjc)tem§ﬁ&§w1th a known
results denmonstrate that Gaffi-1.4 MuLV 10 infection

pﬂeéﬂmﬂl”nmf@l‘l;latlﬁalﬁb@umpmsé/amé@&@ﬁﬁfabmdlwmw helpein developing

f Kk b dt
P ae B AR o PR M er BRI The ol era
and NCBje,dakabRs eﬁhéﬁfeﬁ”ﬂo'ljﬂxgudlébt‘i(lbem b@lﬁf%@bﬁ&é 3k 's?}{hlpfnolecule

conmon I nsértion sites. t he genes 1déentified,
ormasbé besﬁted vier examp‘i@nnmhk messr ithedr aesdyeddsevibledad Rai et al.,

MR TR S BB bBogknes i dent 111 od Trom Cas. Br - M
INgtL/em as %ﬁﬁfﬁ%ﬁ@% }%Olggtaglggﬂce{%% Wﬂﬁl?déé% qntibOdieS’ o

mrﬁalldﬁuleb@l@e dlsleﬁllkfeﬂtmtm%&t biyclappr axinnait mb&e]klbﬁld @]l lines
400 days postinocul ation. Mst of these were

0i d
| digrlepechin Bostand, Ancrelogedin dfdpanqep) Vplume dl, rﬂax?@é 1283 to 1296
(1C9§l75 Ib Acaaegué %%e@s Other useful cell lines are described in Brothman,

Encyclopedia of Cancer, Volume II, pages 1303 to 1313 (1997) by Academic

Press

Pharmaceutical Compositions and Therapeutic Uses



| eukem as were found. To clone viral integration
sites, a virus-LTR (long term nal repeat) specific

w0 poe0sB31PCR as wel | as RT-PCR were applied asPCT/NL2003/000583
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conpl ementary 25 approaches using DNA or RNA from 35
nyel oid | eukem as. The inverse PCR nethod was carried

out on 19 primary | eukeni as and® cell |ines, whereas
the RT-PCR based techni que was performed on 12 cell
i nes d 2 primar | eukem as. The provirus f|anks

ver e stbPEErASGUHGaheRRT GRS 6o GEMPrTg PobTReptistes, gptibodies,

a . e | i i .
A SRR SR 1O MR PR R Y b bl Jrdfe claimed
C onvation) cellbtiavelyichisd ifhibite @aiRuinddeirbin. Gthe pB maceutical
ones that were so far not described to be involved in

t ge ogidicaisop b pamprie b theeapduticpdb effectiverdmeneat ofgitiner

t he, novel, cancer genes .identified from.Gaffis-1. LY .

| Raboes ey rarpa it ol SRNee iRy o BB RIER IS HAPe claimed

I ph-egt@éA ons occur randomy, they may affect the

expression or function of nearby genes. If a gene is

af f ect dthel tertatherapmrtecallyreftgsévd emoguttossysetifiegein refers to an
i ndi cates, that these integrations provide a selective,

| SRR HIERCEHE ASPY B BERErBHIC LS Qi hrgrent a desired

d bl.tinl .t ' - ' .

oI EETE R p oMb 8\ S RS OAME BB s hiRative

defiiots tThat effbdt@antbreddtecisd I, fer éxamppRy cheimidad mhairkers or antigen
cancer. | nport ant I]%/ several of the. other genes

i drsiels £ Tlrrapeutineliectalan ivdlnde redusiion aphxrigalngympioms, such

approach. i xaml e, sho that. th yr sued st rat . .
o R GR5 e Lol TR ErBlaC AR o Rliah PRPEMASHED G BLE Bhbject wil
t Aapedd &ipoRMPleVrihjddd'stsinDain 4 ¥ el tRP RO haturdedMPbEedt of the
Definition of novel routes for devel opnent of AWML

MATERITAIN, AND tETHEDE Q01 @f doimbinativnof-thexppeadics selected for
| Suksias, Revbnn. 1 o et A ) et ed, DS 2U8RUALY amount in
%ﬁ@%&e.‘ﬁ&@é%ﬂ? fRd %Fﬂe&g\aé\lbiﬁ%,ﬁ%t G&t & '\ﬁelfh Ghhdtidh @9 Be-

. ssart, Departnment des Siences Biol ogi ques,
Udeteamsinied durddtabeex@eridvbntateal andntvidah, thgetgment of the
Capada) . ce.were treated and anal yzed for, the 25
déﬂ@}% e%ﬁcalim wgﬁicanws’&mﬁ @H8p prasantipgention can be used to

(Frg! Qﬂl%’lilﬁ%fﬁilo\l;vggg\?eg%icaaﬂe:%? Gt 'rééfeés'gz&élmhgpgg?lio%iferative cell

Chronbsona fromt

f growliRanbdasetcethassingbioksdied |t hydlicadlmani#éRdtions, including
Bl ood 101:1111-7). Cytol ogical analysis and
i ferlersgh®not ypi ng of the [eukenic cells WD 2004/ 016317

PCT/ NL%%?%/u%ggsS&?’of the present invention, an effective dose will be from

about 0.01 mg/ kg to 50 mg/kg or 0.05 mg/kg to about 10 mg/kg of the
polynucleotide, polypeptide or antibody compositions in the individual to which
it is administered.

A pharmaceutical composition can also contain a pharmaceutically
acceptable carrier. The term "pharmaceutically acceptable carrier" refers to a
carrier for administration of a therapeutic agent, such as antibodies or a
polypeptide, genes, and other therapeutic agents. The term refers to any

pharmaceutical carrier that does not itself induce the production of antibodies



67 For norphol ogi cal anal ysis, blood snears and
cytospins were fixed in nethanol, stained with

woveg4@ainmal d- G ensa, and exam ned using a Zei BGI/NL2003/000583
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Axi oscope m croscope (Carl Zeiss BV, Wesp, The

Net herl ands). Single-cell suspensions of different
organs were anal yzed by fl ow cg{iomet ey using a 5
FACScan fl ow cytoneter (Becton Di ckinson and Co, Mb:u

e . . USA), .Cel |
deupio o e avfisiia oy gtia foelonipo S onnd Srhigh gy be
2681 308te}6d withdutt ied deotdxt %dl@éblﬁ‘éﬁ?ﬁkﬁ“&ﬂay be 1arge slowly

anti bodi es: ER-MP54, ER- WMP58, ML/ 70 (Mac-1),
mll(zwmaqromlmas aémcrlaalspecvhems pebeqabdta)r;des‘[ﬁlalyllactm

(aéé%% piYﬁ}'Y‘QQ%ﬁ)Ea%g Wm(%@% g{m )%ﬁlfg g@dﬂé%%%% gﬁg\@gg@zers and
ﬁéf:ﬁ(ré”%r‘f&dé%aﬁ@m gueﬂtcmﬁgf&a@\ggg%@ mﬁpﬂms%doftog’dmary skill

uor escei n ‘i sot hi ocyanat e

Tinlthiergst.  The Net herlands). Inverse PCR on Gaffi-

MLV induced | eukem as 15 - Genom c_DNA fromthe

pr i mrhaumetesticadlyncgertobde saltn crmbp useddbeyeinafarexample,
Fcul ari | gati kit,, Roc
a&e#og cﬁ%alﬁis@%l :L.é H?&)%ﬂl&afe% ﬂy%l ((rr]ngft @Ie_f osp?lapes

Qﬁﬂf&éﬁ%&ﬂi&ﬁk@ @hd thelsdlts Mkbl\éa(nhc_rﬁiildg @ﬁ@h falsCacetates
prinmers L1 and L2 as described in Exanmpl e Cycling

quediatages mek@aieﬁmhﬁma@a@aomd the hkat A@i@r@mﬁh diseirgsion of

at, 72C for. 30 c 20 For the se
hesrasedricafly R P aSteate i %%?%'ﬂe@%@g%m
qméﬁﬁacéeﬁ{c% @%f&meéf gmaa;wbe@d | Ty, Migghyr e cont ai ned

nmM Tri s- HC .3), 50 nMKCL, 1.5 mM MyC12, 200
M dl\FFFPharrﬂﬁ)cqnmjallyfa@apﬂmbﬂE camtiersandh2rdpeatrtic a)mjbosmlons may
Taqg- pol ynerase (Phar naci a, al a, den)
fq%@%h guwérSéwér?aﬂ Yaked, %%11%9 ﬁjé(%@@alr%% egléanolzéddltlonally,

%I)%ﬁ%ﬂgp BuBdta ééJ %ucﬂtag%?gtin%n gl%ﬂhl %ﬁh% fa%eﬁgss tp%fj bﬁﬁRung

rm ne ‘"'ocal 1 za

Ut Ak s| an@ahé likel atay vé prssehaigeteld vehithss. Mypadally, the
ext ended panel of | eukenm as, a nested PCR was
ﬁ@ﬁr@pwéc GFODAATIONS B p DF e dr asmpectalblss, @mibelf aas bquld solutions

3
57, mepenigob SRR IS 15 Safliibratl Bhe SRy in. liquia
2@3@1461@% $3ibt tBGl{ebbidAGRA dj@ Q08% p%aﬁdﬁfﬂipo@mﬂe%!ﬁ-é/ ikelRded within

specific prinmers L1 an (see also Figure 1

el dafgutlonmd’uatplmmnwélcmllmamcazﬂt@blelcsmrmmz C 3 mn

72C for 30 cycles. For the second PCR nested

VI S-specific primers XIN and X2N (i.e. genom c region
SPERHIry QUBIHOpRT S) Were used in combination with nested

LTR spécific prinmers 5 LIN and L2N under the sane

condi tOorsforithdatdat, ahe ethaP@R cpatidalaibosn pesitdonaoBthezi@dention can

it A e S Ph Ebb BRSSPy BPdieRtvy trpells derived
rf?gﬁloi!h%bﬁlb?gct,g &9 %)S&é?ﬁfelzé(flrp (Jﬁp(? ?or%]xp"i"ggslon of recombinant
proteins.

Direct delivery of the compositions will generally be accomplished by
injection, either subcutaneously, intraperitoneally, intravenously or
intramuscularly, or delivered to the interstitial space of a tissue. The

compositions can also be administered into a tumor or lesion. Other modes of



P2 at 45C in Church buffer (0.5 M phosphate buffer, pH
7.2, 7% (wv) SDS, 10 nM EDTA) overnight. Signals

wowgog/0widsual i zed by aut oradi ography accor di ng BOI/ND2003/000583
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standard procedures (Maniatis et al., 1982, Ml ecul ar
G oning, A Laboratory Manual. | d Spring Harbor
Laboratory, Cold Spring Harbor; 59New Yor k). Nucl eotide
sequence anal ysis PCR products vvere sequenced usi ng an

NP aP UL, (Rl S, SR B AR S prmonary

G @hihistrationVabMpsdiesidd, enamwﬁwrmamgpndatmﬂbrﬁ@edles and
fl anki ng genom ¢ sequences were analyzed using

GenBBanhk ggmacon byndspCays. dPosage tBadnesiinobyde a single dose schedule

I nf or ? Ce}egir Di scovery System (Cel era

End i Eiirlgders u USA) (Hogenesch et al.

2001, @Ithocieoﬁ)r‘ﬁig s vz%ﬁ?ﬂe @g‘?ﬁrﬁi r@ﬂnplaﬁ%?on Bpﬁ]aﬁbﬁ)rmed cells
Acids Res. 30:129 20 36) and sembl (Wellcone Trust

C—:‘eﬂto rmesubgeqiuesce lavwt om the @atndom il dgensr[tberdem dan) Ipkehiadiochal

PP hpation Non BGH HTE AoRpamE o 32%@8' Sl e i vp applications

F\ﬂ%’.[hgiéné&ee lé %@&ch@hgﬁ)ﬂti fHCelm%t éoet\ﬁ? elgmph cells,

vvére sacr |

OhGi@Rep WWRJeS, d@@cﬂx&h@@eﬂ@d& tumﬂuf:xecedzlllsed Wi t hout signs of
I eukem a and were excluded from further

i nvest Ggaerally, delizauaptnutlodacids fordivahyesigvaand in viiro

per d and yal ues e
SPRRTTES R o OB LIRR et Tay Sl AERCipstinted
Fﬁ%fsféctmﬁo AW 2R )phdpiht @%1&; tét@éﬁ( bﬂ@n@%@&ﬁte
i ncreased nunbers of 004/ 016317 NL2003/000583
6&ramefdcpions proteblase fb$londelee1trlopomwm @mucep@ddtinurﬁévhs
d.red bl ood ells conpared t

%wgflpgqtc@'oet 2(5) "R osnmiRR) Ao bAert PEfiCaRtesjen S Rfe FRNA into

) r]a&g]ﬁ? 4 to 90% with an average of
4@%1%2&&@#110 ce ih rt?r o?nt 76 mce were
| Munopheinok yheithod§hee mpdito ndminopeetiod jipdraptatit doRposition

5 of these | eukeni as. are g| ven in Table 2. Table 2 o
Leirreidy 50 ﬁﬁp@cl }ﬁﬁ]tﬁoﬁh by be Horesamygle, 2 emadlangéastatic lesion is

' Fipegtth B gyt ipes
Iocglﬂeo : er 1 %erg\l 1r<]: )?8 oaﬂztgrr 1% ?@%_\(M‘%\iﬁ gs in several

| Hiffe(r@ht 1deRBibns itk ey Iegityl ﬁtﬂu%blBAZEe&naéﬁ@Ef lat}drids which

(Terl 19+) 12 markers Myeloid + + + + I nm, MP21

($eav8( tugnor are Bempifiedyand the therapeutic composmon 1n3ected into
such an artery, in order to deliver the composition directly into the tumor. A
tumor that has a necrotic center is aspirated and the composition injected
directly into the now empty center of the tumor. The antisense composition is
directly administered to the surface of the tumor, for example, by topical
application of the composition. X-ray imaging is used to assist in certain of the
above delivery methods.

Receptor-mediated targeted delivery of therapeutic compositions

containing an antisense polynucleotide, subgenomic polynucleotides, or

antibodies to specific tissues is also used. Receptor-mediated DNA delivery

techniques are described in, for example, Findeis et al., Trends in Biotechnol.



+) 43 111 differentiation 1+, gcs f r Markers [V
nmyel o- nonocytic 1111m, GF, gcsfi, (F4/80), (Macl+),

wao4olasts (B220 ) V Erythroid Ter119 , MP21 PSENL2003/400583
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Total 76 a(lmmt) indicates positive staining for

i mmat ure hemat opoi etic cell markers Scal+, MP58+,
MP54+, (Thyl +). bMarkers bet we@f brackets are not 10
consi stently expressed on all individual tunors. Based

TG-S0 oy tot BT bR o e Fpinbicy: MetRSds Ana
.0 gﬁb&'bloﬁg’@lfqmmm‘}éﬂé Tr s fEF ?ct . ‘WGlff da., WaRitRe, J. Biol.
em as were anal yzed norphologically. A'npst ail of

t Gheni. 29949 26&)5&2}4§p]?e¢ferddal seceptamedlaﬁsd/otatgamé delivery of
argenent, 20%wth | nl a ment and 55%

Iﬁ\f‘élaP?HVBICWé‘ﬁ’Qﬁ]ltmDISr?o Za n% ﬁé‘gﬁPg’é’S quﬁﬁé’?ﬁ(%n ¥t fsgused to

“@éﬁvﬁlﬁé‘ﬂiﬁnﬂ)&m&% gﬂ\%c?ﬁ@m@é@é)d w t hout overt

peri pheral “organ ol venent. 20 Virus integration

sites Phaﬁnaﬂ:euﬁtmaidjoﬁqd)sitwi@mrﬂalﬂmwﬁrbbﬁi@&iﬁozyme or RNAi

PCT/ NL2003/.000583 . 70, PCR anal ysi s IF conjunction wt

deelypasleotidar ene 8 dryaitpradae %r%g%m %bou@w(bngfte .abmlt 200 mg of
‘(g@%@g@}%@@g?% RSl éfxﬁlrﬁgha%{ont ]%eé} %g{?é ghex?a%@ro% of N

preV|ous I'és
OCohBér&rhﬁbﬁ%ngé@upamut@c@ A% €0 RbGut 50|Qﬁg3,harbbut ElV;!tg ﬂo about 2
NF1 (Evi , 1, Piml, HoxA9 (Evi-6), Fli-1 and

Negy @boBt &lomm @bowtgs(lﬁ)f 1, erdoaba it AYRatd @hgufaiéo eeof

di tl | t th f.f ect ed
CpalserilebPs san A Peed HHEES Rede Lot HORGaLd agjors such
!ﬁé PndiBBAIck aPA6AUNA Atieas] of irGhaloPhal Al kg t®nCire

ese genes were tound 1'n other studies. Fifty-six of
t tendidenttichisedhshguihafsctwibe elosagp eeqwieed farulitimateoaféicacy of the

GENEB RSB BE e Pege SrareT p%ggeasip‘%?%éq%w"qfdd%ﬁ*éﬁg arge: avea of
Ly
S”ltsg@eo rlh eroa{rrgg o& &}r?scr .Cg%‘.%g i @%q@éaj‘gié' ﬁ%)df#@%&dmlmstered

r ﬁﬂﬁlsﬂbé@sﬁfeopM@t@fol 013 aamlﬂfs@ﬁﬁb@dr& ot sbvérad udatiatistrations to
roles in other pathways (e.g., DNA stabili tiénand

pidfaranbrdiacent geclosgfisene @pﬂiowef ot exarpplen svirymor site, may be

f unct. .
BT Po OB ren s BR RPN oL B ah Bty rdgine

SE SRS e EFh 1Rt 9lsBRiIT QeIRMihE8Bp Ecifib @anges for optimal
integrations in a particular genonic |ocus) t he

| thariapbusic effent. Armvatetcemplete daseriptiogudigene dher&mnmors

:?érg‘g‘ﬁ Sl yeiomor CubinalCrD0i, ST §o. 08/869,309, which is

ts neSdorall EBerdip) as described el sewhere
%Sﬁ’g tﬁoﬁ 79003, Blood 101:1111-7; Joosten et
aI , 2002, Chcogene

Development of specific therapeutic methods

As illustrated by the case wherein a specific translocation, e.g. the
t(15,17) translocation as described above, can be assigned to a specific
mutation and to a dysfunctional gene, the identity and more specifically the
functionality of that gene may aid significantly in the development of methods
of treatment. The functionality of a gene may be determined by methods

known in the art, for instance by structure-function analysis.
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comon. The genes flanking the virus integration
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Institute retroviral tagged cancer gene dat abase
(RTCGD) at http://genone2.ncifgrf.gov and ot her
sources (Table 3). The G-1.4 itegrations that are
present in this database or were reported in other

t udi have b d abl

3.3 aeney Pl Ak 68 P Rl G a ATt

f ﬁiﬂ%@ldnml?ﬁﬁﬁf or§£ﬁ'tdf0@ S £n th8lo8dl abd) sé1R6teddob BFructure-function
"identified ly menber”. Mst of the virus

| v ekyisat wmnm audrgminh mudatineanuBinteof hesngmesafretdopstructed

ge”@ie%é%%%ﬁ@a?%&atnﬁg%a%é A g g iph S bype gemes
' @{cgl it %%1 ThEh G asn S@i‘é’c%@aﬂe&xﬂxﬁiﬂéﬁo‘{ﬁh noin%ﬁé 6E1ROmyh

e gene, conceivably causing gene disruption.
T gghoLye quarpn ésigsfor hecM@r 200dep01653hyeloid transformation, and

PCT/ NL2003/ Q00583 71 pr eviously reported _virus
t etlgiay dompataon.1J Vil 6ZRERENS, l%%‘ip&‘& 2y ol Supgeriic trmeations of

nk e
DS APl PR B R LR g dopginayt egpgive forms of
F@l@ﬁcep’wrr BellRI4:3 I@QW% N T HeWO stikis o Wh R identification of
Di scussion In this st udy, we have enpl oyed in vivo

r Stmeisnady qritti@éei@@@,aigs @8 iw@l as e dmﬂant negai(i@ variants, ie.

bG8 AR Sttt s ESs h S it ehe T oiloeb s counterparts e.g.
I R’%thefsyét 9. AR nting 88 $8ea @00 SuBRRG! Jd;ﬁcﬁbééés'tﬁ\é%ﬁ@ﬁon of normal
therein. I'n conparable Studies wth other virus
s¢pidennal ergyvth fdutonescep X Dydnet@esti Breriatione Mids(ﬁell Biol

tunor types are B.cel

prﬁgﬁgﬁk@“ ﬁﬁﬁrff?#%sgéioa@nm@eﬁﬁ@vmﬁ%vg%. dltewé proof for the
Cﬁn%?ﬁ)tn% 0%&1‘39 F@i‘i‘e g%{%so%nctl Ef‘ve 1?1% 1?1%(% ’W'Tl%ﬁ: ﬁgel@ﬁeutlc

une U|vocal eno

- chppaciched s4m s piﬁsﬂ@@t@irﬁteﬁi@hé $f1th Whélh fumﬂﬁdmbfthat can support

nnrphologlcal features (mainly nyel obl asts),
ﬂﬁ%ﬁ§@?ﬁﬂ@ tHécﬂsnunlque features of the G-1.4 virus
conplex as a tool for characterizing pathogenetic
mechani snms in nyel oid di sease (see table 2). Indeed,

t DevétBpAleht ¥f 8h ihhehifdrSofigssisided here have thus far
not been reported in the extensive screens in the

| Vhp moesentdueestion adsroprghidesns ethndsron phadsvelbpmens and

The ter .S, no rprisi hefact t hat

SR it i aAndnlh F i tgeried b

d&%l%%él@ﬁ'ﬂ%&ﬁ@ﬂ%rﬂlﬁﬁgéﬂ@ﬁpfﬁé pRALAVRY R At tHD lgf a role in the

affected in nultiple tunor types. Although nost

GlevieldpiGk Bt bﬁvmdmeEsd;em’uiedly tsuch anelihdds ere lvssaéhknown in the art
genes baseu(il}‘t on their proxim to these genes,

p?% ieeHET @@Fﬁlflﬁ% ASIHEDE: %156?‘&%‘? ts’@g)sts@a]ftp#g Wath the
%?%%tﬁ“i&?ﬁ%ﬁsdf géngg ?ﬁvﬁ{/g‘& an gﬁceqf ﬂ"ﬁﬁﬁlélﬁ?&] ?gf ggscﬁed%g

é ‘excl uded oOCa

dEghapléy 2 ahdn3 bR Wb w@ieg r@mmdetmutlahﬁﬂta@g@lng Rttionally in
mul tiple genes are affected by a single CIS. In

a@lgbecifia genptie bagk geaungs pect s of the retroviral
S‘t():)r e0R155n b§e 8F SactdLE B ﬁ/en’ﬂfled genes as potential target gene(s)

for the inhibitor compound by one or more of the following methods:



bei ng performed nust be enphasized. First,
mal i gnanci es i nduced by replication conpetent

WO edopowidtuses are usual ly oligo- or polycl onal PCENDEI03/000583

10

15

20

25

30

than 30 nonoclonal. Although this gives rise to high
frequencies of CSin relatively WO 2004/ 016317

PCT/ NL2003/ 000583 72 small co ts of mce, it

conplicates the search for cooperating events within

one | eukem c ¢lone, Second, the_sensiti PCR- based

t eew%agoagﬁ ghe édentiasd gene BY ﬂf@?ﬁ?ﬁrbéf%q%gﬁa dn fapcer cell-
a:lilntg%[ di stinction between CIS present in a mjority

0 e leukemc cells, initiating an early pathogenic

evdaterndind tichDfIhpreapesdsidmnpeofily of the identifopligend antwdhors and
cells, probably affecting |eukemi a progression genes.
Finnzinlay tisgueecent study has enphasi zed that nurine

L:gg%%&%kﬁﬂ;ﬁgggﬁggﬁgﬁ rlelfniéq%gag&‘(e{/@ft' thiéagﬁgﬁfiﬁgg%g?s for cancer;
Se) BRGRIERY: Jiihd-exbress pRPERRRE Y tHekBnd 4k G- 1. 4

corroborate this conclusion and indicate that _ )

r et r ovid) alse wifitlag exprdssioni pioduot Mith¢ gensf for ghe ipgpflyction or design
al t hough. not exclusiyely, identifies gene deregul ation

r & B HHH”@%H%P%W%iuption. I n concl usion, using

hi gh-t hroughput retroviral screens with the G- 1.4

virus conplex we have identified novel pathways

i Rolovaal drmmyelonicd of teulderidied @enee fan humee cneer

studyi ng the conseguences of be&ygnt epe 15

expr es ugctipnAt LNBertaRee emaﬁfg ifenentialin sxpressed genes for
t hodol 40, 3 hls : : "

ca P et 1R sEE iR g sl fe HRICa SRy ifbitign of the

a RBTEIRALHEEHESe et Nlested dngesn tuldricallMbieshare transfected
chronmosonal aberrations, snall insertions/de]etions

oreitheir vithuplasmslsseriaading ¢ANA gfeiheszanpsorpyishalasmids encoding

f is. Ho . .z ' it
SR IREORE S e BRERR EhE senERTTNA iy indIRe UG frae ity
defeeioped RELEAYUE Bhat DSRIVéLH PR RERMES Boublle-Biemdads
beconme"a powerful tool to identify new di sease genes

i nligbuadebtidehdepiagnhadge héxiksexpire 2801 ofiRepieifigraene (see Elbashir et

&k afre i izggwﬁéiﬁ?@%@lﬁggﬁt&k? . ot bB%50-3, 2002).
ng%@g]fsy%%éﬁq ﬁ%ﬂ&ﬁo@}‘ ﬁétgirggggéjgﬁ&na@éayé, The @ra%fé_’f@&@?l 611 lines are

novel ‘genes I n the pathogenesis o
t hixseitiselgseheck M fareflosred fFhemaiyh adathent dirs eakrage fisthientumor
comon virus integration_ sites (C.S) . and 15 genes of .
wiseB, & ansdll cyrderpatasyviiodifpiadiome a8 hgsioguABOR9SISe InVasive abilities,

iag{gﬁﬁl%dsg&%&8@%@%@9‘?’%@}%&%@&@%?B%Qfé%f %%%rtﬁﬂge of the identified
2%41/69;&314%1%@@4639,03/ 000583 73 found in previous

screens in |ynphomas and nonocytic | eukem as,
suggesting a specific involvenent in AM.. Although
nﬁét o§7the virus integrations occurred in or near
t HEET8 LGB ends of the genes, suggesting

der egul@td @br@heutic polynucleotides and polypeptides of the present
invention may be utilized in gene delivery vehicles. The gene delivery vehicle
may be of viral or non-viral origin (see generally, Jolly, Cancer Gene Therapy
(1994) 1:51-64; Kimura, Human Gene Therapy (1994) 5:845-852; Connelly,
Human Gene Therapy (1995) 1:185-193; and Kaplitt, Nature Genetics (1994)
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gene expression as a consequence of virus integration,
18 CI'S were exclusively 5 located wthin the gene,

w@omvemiesabl y causi ng gene di sruption. EXAVPLEPGI/NR2(92/000583

scale identification of novel potential disease |oci
in nouse | eukema MATERI AL AND METHODS 10 Cas-Br-M
MULV- i nduced | eukermi as The NI HP%wi ss derived Cas-Br-M
MuLV-i nduced primary tunors used in this study are:

AT, $higivebodfy Ayt o o o
2bduerdddlof 2 Werapdbiticdd thadtlvehitn édbe b@miRIstBrR iR+ locally or

201 and 203 {Joosten et al. 2000. Virology
2gstezgrRally) Therd penstBudts ehatwidideronl eukemrvirad p'leet@m spproaches.

estore in aliquots jn n|tr
teSrbitafoh Zhttie SolenfeT i b el & vainz eadfaeiions
trﬁhﬁm?&l‘ﬂéjﬂ or glﬁferoﬂdg s POyfers2hS %Eébtﬁgoﬁﬁﬁez @ng géquence can

and for RT- P ;
3@, eitimat dkll%ﬁtﬂﬁtw@@r rbgulabdd. 78, 107 and 124 (Val k et
al ., 97 Bl ood. 90: 1448- 1457 These cell lines were
cul tur PWSRPMHWIU@IH@% PRPAY %%omnagbr@éewwwo@mh are

&&Qﬁ%ctdd‘ fo (;;1“}99 %E :?9(9#%% alf Qeqecte%&dl?m rcqeculfe 0% Iinterest.

ts o nouse requenc

iRytegviats oBsowash ded-ar b Bﬁg)l&fﬁdfhn@m@eeﬁﬂose |d|e6&iibe@ﬁﬂEP 0415
prlmaré | eukemi as. | PCR and RT-PCR 25 |sol ation of

g?éﬂ@?ﬁ’ W%?a% WY 93/8669%it WEX 83/26¢34sUdesRati. Ded b, 219,740; and
Y 2o QA8 oo $908 st 0t B SRt

cwo':bifozg@BCO L| fe Technol ogies Inc., Gent,
Bel gium). The products were treated wWith T4-li gase

g G BC® acikfag%@cﬂih bheg 'Beﬁab]erfog use while hhe ebovd- dldsdrgboet&t&troviral
SRS Baaiet PR af Fert By bisenig Bioe blrh rapLen fibus AP 0530763
Lhe Was oBlgsYeiy La\ﬁ&/\gseap&% %%Pe?‘ Focﬁg% 7 QR ggﬂéﬁcgrn@é vector

LTR For the SHu3A di geste rag Fent
feeHdindRCRIr dagtriodmctias of cetonhleithaaltveviol Ipa@tmmer WiphihR4

gp%:r ié%&; i 131%1113% gggﬁlf B“NQ’\;%(BIZ pag]ggglgj\\;;@?ﬁ lines are
D, D T 0 08 (o B EETATEEIITT hovets

(BER1h D pe¥ udtihn ogefcbﬁlblﬁé?ﬂﬂtéth"@\ﬂa?uéé%rt}ﬁ@%Qn%‘ﬁ%w‘éﬁhﬁctwatmn
15 s at 94C, 30 s at 57C, and 2 min at 72C for

éydiuasan sarimn addi tional 20 cycles fol | owi ng the
ons 15 4C, 30 s.a and mn 30 s

d t 57
ot 720 P RREEET D R a0 FONES ST R YRS that can
FiA&idd Ys BERe %)éﬁb@iéﬂ (nﬁﬁ@fé% stap QQ@L’O%& {E)E?Bﬁgtrugférd from a wide

Pvul | and Sst | gested genom c
ciariety af ahdthvibNsespmcanfingf foedxagiplg, Pindies siruplvERors, Semliki

(75t YNGR SRSV i1 GeBos Dl Uizys (ARGC VE-873;
RIFIE8 ! 1246) and Venezuelan equine encephalitis virus (ATCC VR-923;
ATCC VR-1250; ATCC VR 1249; ATCC VR-532). Representative examples of
such vector systems include those described in U.S. Pat. Nos. 5,091,309;
5,217,879; and 5,185,440; and PCT Publication Nos. WO 92/10578; WO
94/21792; WO 95/27069; WO 95/27044; and WO 95/07994.




GTGAGGGGTTGTGTGCTC-3') (SEQ ID NO. 13) and pLTR2 (5' -
GTCTCGCTGTTCCTTGGGAGG- 3' ) (SEQ I D NO. 14)

wo e®poosivel y. 15 The first PCR was perforned POY/NB203/000583
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cycles 30 s at 94C, 1 min at 54C, and 3 mn at 72C
Reactions were carried out wth Expand High Fidelity
PCR system (Roche). Nested PCR&ondi ti ons were 30
cycles of 30 s at 94C, 1 nmin at 58C, and 1 mn at

72C. This reaction f.or med thT pol y rase

( Amer s F‘ﬁj}vﬁﬁg |V§wa§%?p e %8%\/\%1 %T‘H‘é‘ so employ
bbes Such ng’s

'p\)l? evi o‘tlgllaﬁ ) %aﬁ@@ty \ﬁgfocg%tfggél%:I?& Bri e é@to?seﬁ%rﬁrg%%&atwe

waxanqﬂéamﬁldmﬂwéﬁ\év@@ks disalbised by Siﬂlv&ttasi i@ M0 93/09239,

¢ SAGTBRLOUE H-ahi fl&f*g‘?@%%r?f’fﬂe?gfj%%fi Ripfaciaen pbal, Virol. (1958)
Wi Wﬁ-&%\lﬁﬁu& ng t% 15§ upe 1??5?9{)%%3 foghrat - 37C

Pr eaanRépmemntanvsyexhﬁrpléiof &d&ﬂﬁfﬁﬂiﬂ\)@@hﬁ& indbdBrBskR, described
The Net herl ands) according to the instructions of the
nézmﬁ%réftnw eblotedygugs @a&?@ 6:PHR627 1Resanfald 4, Srierics (1991)

S e

saecauf PINAP 1 g-TROANds oG aganh et 41! '(HFdiﬂatlon (1993)
CGACGCG 3')  (SEQ ID NO. 15).

pﬁ@o&&&&zw é}dzmeutelt;alc IConeded. {120P FR1202-1207 tZajrgm et al., Cell

R c Sl Ll REntike (vet ThaR 083064980 Pailand et al,

P@ﬂﬂ“ﬁ%%&@&@%l@%? 5. 19481 prdiedrih Qe il Aot gle Gepet, (1998) 5:130-

sequenci ng. Nucl eoti de sequences were coitpare
NaBH; daffalbhsk, Nait. Sﬂabyiil992)F’EB(7m$§Byand I&Wdelﬁmttaﬂer(}lane (1991)

bI ot bridizatio @31 genonm ¢ DNA i sol ated
]pc‘?fﬁ ﬁ}FeéHRg(ﬁy eétPVEéi gelll? hearapyaectorpeartleahls in this
ﬁ%é’ﬂtﬁéh ggso'lﬁaﬁﬂﬁ%s@ﬁgsﬁlﬂe%ﬂlswﬁ?§&/]g.p%§pw&%r3/&769 WO

S Speci riners oOf

n%lflmtgml FEOVERY 2391TS (W esh/3 R984 hha WOr 95780855 A dingistration of
qm)ences of the fragrrent s generated by Inverse- or

SRinlmd feekidledvdeopinustasséssctibetin iGuriel, Hum. Gene Ther.
T e |, of RCR product was transferred 10
Zf% ?éﬁiééﬁn%&gt |n<‘)ﬁ’11 S 'ng prinmer pLTR2 and a
nest ed JiPep gefPAelivb ey vaNiclEBand: meVisd t r
bot h reacti %ﬁs vverle iiy‘é c1 l e 5a mIr]%l at %4%%%3 éJCgﬁclytea including

3@0@7@t109ﬂ@omiennsed T?)MA linkeidnoi3@nknked 7@&illell a:dmiomﬁls alone, for
et aale heielnium onthaes 1040r 5947 Kk Npandduvead DNA, for
P%ké(ﬁi‘?géégewej RN AL BUE) ShakiReh). 16%%3 : DURENELR. cen

ct rophor €ése Yo agar ose

t dehiséer vadcles celibofod eianiilé @Be UISnSélaINéS (189952&)’ eba@nfiled May 9,
Phar maci a_Biotech) with 0.25 M NaOH 1.5 M Nad .

VB aned Uhver eehyiei /404 7Rt derpsizen @ﬁﬁhb@melyememwhbydrogel
d
B BT b A SRS S5 M. P e

| BS149)655;008i0hg &Q&a@foﬁ%é@ésmﬁ@ﬂ%ﬁ@@@a}é NQ' 596V ®and in
trlpp ed in 0.4 M20 NaCH for 30 mn at

ndVOL2I11088; nuckeic cha gMnmtmltﬁilolm%mlﬁr@H membranes.
Additional approaches are described in Philip, Mol. Cell Biol. (1994) 14:2411-
2418, and in Woffendin, Proc. Natl. Acad. Sci. (1994) 91:1581-1585.



0.1 x SSC for 15 mn at 45C and hybridi zed wth
32P-end- | abel ed Cas-Br-M MLV specific prinmer pLTR3.

wBh@is16seT e exposed for autoradi ography w th aPCHSDAKS3/000583
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filmand an intensifying screen. After 15 mn of
exposure filnms were devel oped and anal ysed. 25
Sequenci ng anal ysi s Sanpl es web b prepared using the
Bd- sequenci ng kit according to instructions fromthe

Rt edvakaE DA G54 £ R ie bR Fr i fat A2t P faproduction
QRe @D IABlre Qe3P @t WOIW 1 BEHUEAS €1 S( BE BUeSY 8861%D.

using priners M3 forward (5 WO 2004/016317
PCT/ NIR@BA D 06h88ral TR GEAAMMTENCABCOASInd ues ﬁE&@hlalﬁlcal delivery

(ngﬁt?ﬁ?ﬁﬁﬁgﬁ asg ?*e Bgéer ¥ CF@S&&P&& 911@%4%95@ %J@ﬁ Acad.
U P’@@9§89?§24){1&5§§tﬁ resent in the Celera

scove "era nom cs, Rockville, MD,

USA, dpii@basgsrisaptyeintsichyra2802nstopandwiesntthe seanBaglences as
of the National Center for Biotechnol ogy |Infornmatiaon
(desdpsedsbetrin emd i, dqyslgpmqm’reofelaaabgngnmé apfunraveled by the
|nte at ion. etermn F 88 f

s SRS DR RRRaE Rt b0 nebBRT D Loy UBVEpmont.
and t hBye @@%hlsrl?xﬁh@é thenfeMBficande uf ad @fionhh idkofadtdremovel
on the mouse chronosome was established and the hunan

et:hwapmdm intesvetgthnseahdyhasiage il andrthmar@mtmms@yi

of scover stem %/ﬂ 29?2 USLI nk ,or

HRESR y %@ CIRFELH O‘Bfia %Bgrts ¥h0 e emla as NOW become
%1&%@& x?hf@hr\’vhl gRY¥hat é%’?%gﬁﬁ 16‘%pfe)dh@ﬁoﬁ'1ﬁ%currence and/or

specific inverse-P RT- PCR conbined 15 wt
apioghedsésh sfthiendiaage an vGa$ IR—uMpM)l‘téd nedcloeld foy dhzngmbsm and
| eukem as, 126 virus integration sites were cloned.
Wliog§ofidcus- and LTR-specific priners, a nested

POR! Soh O8] fkels Ghbd or%%eﬁgs@ w@aﬁg@f ARG B troatment

genom on1a arge pane UCE

| @ik, mbauRital Yy S &btlﬁ*el@@bna)f geae tsbquéxades\dsrd&crlbed herein.
insertion represented a common virus integratjon site

(cVI S)A faothen obzrst of Sheonresent Anvemiaytsako presidmireeerflinated

Vet G GRrVERY ophet GOER O i, Brarkitet O phiip o fin
F{S’éﬁzculalcwf%uk%ﬁﬁgvéﬁd rel’é\!éd diseatt 44 '&f]elladfé%r%sldiﬁ‘g%bmposmlons

conmon i nsertions. Anong this group we found
i cunepriainigamsdittators efsarchgemes ogrtbetti axprasside products which can

LSLEL S ot L P B gy e pros
Sir@@ﬁ'twﬁ%rh‘%{e FERRRBYe }e?c(e? 96 gﬁﬁrmtagguigéeﬂgffoaﬁ s tha@Biprise such
gene an

a pane nes enco nove

pﬁl@ﬂﬁle{’tﬁng\fcéxhptiﬁkim%Aé unfiirtloet. objddtetlid peisegt ilvdntdth provides
out of 41 integrations analfysed represented a cVIS
stlgagw of athlgnst pree mydadatoy for themagudestuge pfia medicament for the

Yos &feg PSnkt O%tpl\é%ér?tl(pr? be Xz%cers, and in particular of leukemia, and/or

related disease.
The present invention will now be illustrated by way of the following

non limiting examples.

EXAMPLE 1
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PCT/ NL2003/000583 77 NN NN mNa) a) Na) a) Na) O
a) Nma) UuUuUuUuvvuUOvUVUOUUUTrororo
rorororororororororo rorororo wwww
WWWWWWWWWWWWW Ou) (OCONa) Ou) vy Oy
[ 0 NNNN NNO)NdNNdN
'¥1% foo tnIUUUVIDqN
ca Nro aq) ~HaHH-- O-en a -. - omN-- w-
wmt' qW .y YYro.0OdaPa) """ m-~o0.. c3m
INE‘M)D@@H‘&ONO abD Y+..ro0o'~roUag a l~ C
Z "c a~i_ .ac"i R m ~.gds. Ys,.. mro
) FoatEel oymdpyithnsdirgtio sifbsgriossd tingo R4 tumor
Oderifled c8l Mn¥s, t'HéOMJaLV Uirus Was Ssed Mikb wi were e1b’hexa1'nfec'tgd with
O~,awm a D~ CS ~n ro. 0 q
leﬂ'lmé le*d)kenuayvmlusy 1d ((@rrafﬁfl% Al\ﬁ]lLV} oqwoth GaSiBRN_hMLHLV The
o.is ro C an d +, . d o
Graffbl\@u@fﬁﬁ anoecommc xeér@‘aralrpomplex gBUBRE; lgukemlw in mice.

s
VTWS&#%F%)%”P%XQB% rgfﬁ c?brrl%aﬂg %%cggé:ﬁl&\éaq&%(n(gs Cbts,r&?f 5& %ather
CR 1R ] Htey gdnkd daedd piovirtd [tegfatichsd Graffil.4 MuLV is a subclone
awCCoww oZa ~D~' wzZZ v~. ~~U, a)
of this complex and predominantly induces myeloid leukemias. NIH/Swiss
mice infected with Cas-Br-M MuL\V develop myeloid or lymphoid malignancies

also as a result of retroviral insertion that affect target genes.

MATERIALS AND METHODS
1. Induction of leukemias

~ Newborn FVB/N mice or NIH/Swiss were injected subcutaneously with
100 pl of a cell culture supernatant of Graffi-1.4 MuLV or Cas-Br-M MuLV
producing NTH3TS3 cells, respectively. Mice were checked daily for symptoms of
illness, i.e., apathy, white ears and tail, impaired interaction with cage-mates,
weight-loss, and dull fur. Typically, leukemic mice suffered from enlarged
spleens, livers, thymuses, and lymph nodes. From these primary tumors,
chromosomal DNA was isolated for PCR-based screening. Blood samples were
taken from the heart. For morphological analysis, blood smears and cytospins
were fixed in methanol, May-Grinwald-Giemsa (MGG) stained and analyzed.

Single-cell suspensions of different organs were analyzed by flow

cytometry using a flow cytometer. The cells were labeled with the following rat
monoclonal antibodies: ER-MP54 (ER-MP54), ER-MP58 (ER-MP58), M1/70
(Mac-1), F4/80 (F4/80), RB68C5 (GR-1), ER-MP21 (transferrin receptor),
TER119 (Glycophorin A), 59-AD2.2 (Thy-1), KT3 (CD3), RA3 6B2 (B220) and
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Genomic DNA from the primary tumors was digested with Hhal. After
ligation, a first PCR was performed using Graffi-1.4 MuL\V (LTR) specific
primers L1 (5 TGCAAGATGGCGTTACTGTAGCTAG 3’) (SEQ ID NO: 1) and
L2 (5 CCAGGTTGCCCCAAAGACCTG 3) (SEQ ID NO: 2) (cycling conditions
were 1 min at 94°C, 1 min at 65°C, 3 min at 72°C [30 cycles]). For the second
nested PCR the primers LIN (5 AGCCTTATGGTGGGGTCTTTC 3’) (SEQ ID
NO: 3) and L2N (5° AAAGACCTGAAACGACCTTGC 3) (SEQ ID NO: 4) (15
cycles) were used. The PCR reaction mixture contained 10 mM Tris-HCI (pH
8.3), 50 mM KCL, 1.5 mM MgClz, 200 pM dNTP’s, 10 pmol of each primer and
2.5 units of Taqg-polymerase. The PCR fragments were analyzed on a 1%
agarose gel and cloned in a TA cloning vector according to standard
procedures. PCR products were sequenced with the M13 forward primer 5'
GACCGGCAGCAAAATG 3' (SEQ ID NO: 5) and M13 reverse primer 5'
CAGGAAACAGCTATGAC 3' (SEQ ID NO: 6). Virus flanking genomic
sequences were identified using the National Center for Biotechnology

Information (NCBI) and Celera databases

3. Inverse PCR and real-time PCR on Cas-Br-M MuLV leukemias

Five pg of genomic DNA was digested with Sau3A or with Sstl. The
products were treated with T4-ligase, which resulted in the formation of
circularized products. Subsequently, an inverse PCR (ICPR) strategy was used
with primers specific for the Cas-Br-M MuLV LTR. For the Sau3A
digested/ligated fragments, the first PCR reaction was carried out with
primers pLTR4 (5’-CCG AAA CTG CTT ACC ACA- 3) (SEQ ID NO: 7) and
pLTR3 (5-GGT CTC CTC AGA GTG ATT-3’) (SEQ ID NO: 8), followed by a
nested PCR using pLTR5 (5-ACC ACA GAT ATC CTG TTT-3") (SEQ ID NO: 9)
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aampified @6ing prim@rdpRTRY (5UGAC TCA GTC TAT CGG AGG AC-3)
(SEQ ID NO: 11) and pLTR1 (5-CTT GCT GTT GCA TCC GAC TGG-3’) (SEQ
ID NO: 12), and pLTR10 (5°-GTG AGG GGT TGT GTG CTC-3) (SEQ ID NO:
13) and pLTR2 (5°-GTC TCG CTG TTC CTT GGG AGG-3) (SEQ ID NO: 14),
respectively. The first PCR was performed for 30 cycles 30” at 94°C, 1’ at 60°C,
and 3’ at 72°C. The reaction was carried out with Expand High Fidelity PCR
system. Nested PCR conditions were 30 cycles of 30" at 94°C, 1’ at 58°C, and 1’
at 72°C. This reaction was performed with Taqg polymerase.

For RT-PCR, total RNA was isolated through a CsCl gradient. First
strand cDNA was obtained by reverse transcriptase (RT) reactions with an
oligo(dT)-adapter primer (5-GTC GCG AAT TCG TCG ACG CG(dT)15-3") (SEQ
ID NO: 15) at 37°C with bpug RNA, using the Superscript™ Preamplification
System. Subsequently, PCRs (1’ at 94°C, 1’ at 58°C, 3’ at 72°C (30 cycles)) were
performed on the RT reactions of the leukemias by using the LTR specific
primer pLTR6 and the adapter primer (5-GTC GCG AAT TCG TCG ACG CG-
3) (SEQ ID NO: 15). PCR products were directly cloned into pCR2.1 and
subjected to nucleotide sequencing with the M13 forward primer
5'GACCGGCAGCAAAATG 3' (SEQ ID NO: 5) and m13 reverse primer
5'CAGGAAACAGCTATGAC 3' (SEQ ID NO: 6). Nucleotide sequences were
compared to the NCBI and Celera databases for analysis.

Results
1. Graffi-1.4 MuLV induced leukemias
Leukemias developed 4 to 6 months after subcutaneous injection of

newborn FVB/N mice with Graffi-1.4 MuLV. Forty-eight of the 59 leukemias
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48%. Leukemia cells expressed 1mmunophenotyp1c marker profiles consistent

with their myeloid appearance, e.g., ER-MP54+, ER-MP58+, CD3-, GR-1+. Six
leukemias with blast-like morphology showed no immunophenotypic
differentiation markers, suggesting that these tumors represented very
immature leukemias. Only 3 leukemias were of T-lymphoid origin
(CD3+/MP58-/Thy1+) and 2 showed mixed myeloid and erythroid features
(Ter119+/ER-MP58+/F4/80+). These results demonstrate that Graffi-1.4 MuLV
infection predominantly induce myeloid leukemia in FVB/N mice.

The provirus flanks were cloned, subjected to nucleotide sequencing,
and blasted against the Celera and NCBI databases resulting in the
identification of common insertion sites. Of the genes identified, the ones that
were so far not described to be involved in tumor development are listed in
Table 1 combined with the novel cancer genes identified from Cas-Br-M MuLV

induced leukemias.

2. Cas-Br-M MuLV induced leukemias

Cas-Br-M MuLV injected newborn NIH/Swiss mice developed leukemias
by approximately 140 to 400 days postinoculation. Most of these were myeloid
leukemias (59%), although T-cell (21%), and mixed T-cell/myeloid (21%)
leukemias were found.

To clone viral integration sites, a virus-LTR (long terminal repeat)
specific inverse PCR as well as RT-PCR were applied as complementary
approaches using DNA or RNA from 35 myeloid leukemias. The inverse PCR
method was carried out on 19 primary leukemias and 9 cell lines, whereas the
RT-PCR based technique was performed on 12 cell lines and 2 primary
leukemias.

The provirus flanks were subjected to nucleotide sequencing, blasted

against the Celera and NCBI databases resulting in the identification of
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advantage and therefore contribute to tumor development Multlple of these
common insertion sites were identified of which a large number are
demonstrated for the first time to play a role in cancer. Importantly, several of
the other genes identified are well-known cancer genes validating the
approach. This example shows that the pursued strategy can be successfully

used to identify novel genes that are involved in tumor development.

EXAMPLE 2

Definition of novel routes for development of AMIL,
MATERIAL AND METHODS

Graffi-1.4 MuLLV-induced leukemias

Newborn mice were injected subcutaneously with 100 pl of cell culture
supernatant of Graffil.4-MuLV producing NIH3T3 cells (a gift from Dr. E.
Rassart, Department des Siences Biologiques, Universite du Quebec a
Montreal, Montreal, Quebec, Canada). Mice were treated and analyzed for the
development of leukemia as previously described (Brkeland, et al., 2003, Blood
101:1111-7). Chromosomal DNA was isolated from the leukemic cells for PCR-
based screening (Erkeland, et al., 2003, Blood 101:1111-7).

Cytological analysis and immunophenotyping of the leukemic cells
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USA). Cells were labeled as described previously (Joosten et al., 2000. Virology
268:308-18) with the following rat monoclonal antibodies: ER-MP54, ER-
MP58, M1/70 (Mac-1), ¥4/80, RB68C5 (GR-1), ER-MP21 (transferrin receptor),
TER119 (Glycophorin A), 59-AD2.2 (Thy-1), KT3 (CD3), RA3 6B2 (B220) and
E13 161-7 (Scal). Immunodetection was performed using goat-anti-rat
antibodies coupled to fluorescein isothiocyanate (GaRa-FITC) (Nordic, Tilburg,
The Netherlands).

Inverse PCR on Graffi-1.4 MuLV induced leukemias

Genomic DNA from the primary tumors was digested with Hhal
(CGCG). After circularization by ligation (Rapid ligation kit, Roche
Diagnostics, Mannheim, Germany), a first PCR was performed using Graffi-1.4
MuLV (LTR) specific primers L1 and L2 as described in Example 1. Cycling
conditions were 1 min at 94°C, 1 min at 62°C and 3 min at 72°C for 30 cycles.
For the second nested PCR, the primers L1N and L2N as described in Example
1 (15 cycles) were used. The PCR reaction mixture contained 10 mM Tris-HC1
(pH 8.3), 50 mM KCL, 1.5 mM MgCls, 200 uM dNTP’s, 10 pmol of each primer
and 2.5 units of Taq-polymerase (Pharmacia, Uppsala, Sweden). The PCR .

fragments were analyzed on a 1% agarose gel.

Detection of virus integrations by specific nested PCR

To determine the localization of the Graffi-1.4 provirus in particular
virus-targeted genes in an extended panel of leukemias, a nested PCR was
performed on DNA from primary tumors. For the first PCR, virus integration

site (VIS) locus specific primers X1 and X2 were used in combination with
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mM EDTA) overnight. Signals were visualized by autoradiography according
to standard procedures (Maniatis et al., 1982, Molecular Cloning, A Laboratory
Manual. Cold Spring Harbor Laboratory, Cold Spring Harbor, New York).

Nucleotide sequence analysis

PCR products were sequenced using an ABI 3100 sequencer (Applied
Biosystems, Nieuwerkerk a/d IJssel, The Netherlands) with the Graffi-1.4
MuLV specific forward primer L1. Virus flanking genomic seduences were
analyzed using GenBank (National Center for Biotechnology Information),
Celera Discovery System (Celera Genomics, Rockville, MD, USA) (Hogenesch
et al., 2001, Cell 106:413-5; Kerlavage et al., 2002, Nucleic Acids Res. 30:129-
36) and Ensembl (Wellcome Trust Genome Campus, Hinxton,

Cambridgeshire, UK) (Hubbard et al., 2002, Nucleic Acids Res. 30:38-41).

Results
Graffi-1.4-induced leukemia

Eighty-nine newborn FVB/N mice were inoculated with Graffi-1.4. When
moribund, mice were sacrificed and hematopoietic organs were isolated. Six
mice died without signs of leukemia and were excluded from further
investigation. Standard blood cell analysis was performed and values
compared with the mean of 10 normal FVB/N mice (Joosten et al., 2002, Exp.

Hematol. 30:142-9). Most of the leukemic mice had increased numbers of
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Leukemia type Immunophenotype * lelljlg;lgifas
I T-lymphoid MP21*, CD3", Thyl* 2
Markers
Mixed lymphoid, :
I erythroid, myeloid Grl®, F4/80 Macl Imm"(a), CD3 12
differentiation B220 (gcsﬁ )(b) (Ter119")
markers
Myeloid + + + oy gt +
111 differ}«;ntiation fmm’, MP21", (fﬁ/io ’Gi)l », B220°, Mac- 43
Markers » 8CYT
v myelo-monocytic Imm", Grl", gesfr, (F4/80 M),(Macl+), 15
blasts (B220" )
\ Erythroid Terl1197, MP217 (Scal®) 4
Total 76

a(Imm™) indicates positive staining for immature hematopoietic cell markers
Scal*, MP58*, MP54*, (Thy1*). "Markers between brackets are not
consistently expressed on all individual tumors.

Based on these criteria, the leukemias were classified as T-lymphoid,
mixed lymphoid/erythroid/myeloid, myeloid, myelo-monocytic or erythroid.
Fifty-nine leukemias were analyzed morphologically. Almost all of the mice
showed splenomegaly of which 25% thymus enlargement, 20% with lymph
node enlargement and 55% liver involvement. In 5% of the mice, leukemic cells
were present in the BM and blood, Without overt peripheral organ

involvement.

Virus integration sites in Gr-1.4 induced leukemias
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%\Tot%hg)l,oEvi-l, NF1 (Evi-2), Lek-1, Pim-1, HoxA9 (Evi-6), Fli-1 and N-Myec.
Notably, 79 of the 94 integrations are CIS directly implicating the affected
genes in leukemic transformation. The remaining 15 have been included in
this report because closely related family members of these genes were found
in other studies. Fifty-six of the identified sequences were mapped near or in
novel candidate leukemia genes. The products of the affected genes have been
classified in the following categories: receptors and signaling molecules (Table
3), regulators of transcription (Table 4) and the remaining group of gene
products with regulatory roles in other pathways (e.g., DNA stability and
proteasomal targeting) or with currently unknown functions (Table 5).
Approximately 15% of the virus integrations identified in this inverse
PCR-based screen were determined to be common (more than 2 integrations in
a particular genomic locus) in the initial screen. To determine the frequency of
common integrations more sensitively, we performed integration specific PCR
reactions on 49 Gr-1.4 target genes (tables 3-5) as described elsewhere
(Erkeland, et al.,. 2003, Blood 101:1111-7; Joosten et al., 2002, Oncogene
21:7247-55) of which most (96%) appeared to be common. The genes flanking
the virus integration sites were compared with data from the National Cancer
Institute retroviral tagged cancer gene database (RTCGD) at
http://genome2.nciferf.gov and other sources (Table 3). The Gr-1.4 integrations
that are present in this database or were reported in other studies have been
marked with a reference in Tables 3, 4 and 5. Family members of Gr-1.4
targeted genes found in other studies are listed in the column "identified
family member". Most of the virus integrations occurred in or near 5' or 3' ends
of the genes, suggesting that expression levels of these genes are deregulated
as a consequence of virus integration. Eighteen CIS were exclusively located

within the gene, conceivably causing gene disruption. This group comprises the
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genes specifically involved therein. In comparable studies with other virus
strains, e.g., Moloney, AKXD or Cas-Br-M, the most prominently appearing
tumor types are T and B cell lymphomas and in case of BXH2 myelomonocytic
tumors. In contrast, more than 80% of the leukemias induced by Gr-1.4
unequivocally exhibited immunophenotypic characteristics of myeloid cells,
with immature morphological features (mainly myeloblasts), emphasizing the
unique features of the Gr-1.4 virus complex as a tool for characterizing
pathogenetic mechanisms in myeloid disease (see table 2).

Indeed, the majority of the CIS described here have thus far not been
reported in the extensive screens in the lymphoma models, although some
overlap was observed. The latter is not surprising in view of the fact that cell
type specific events usually impinge on downstream common regulatory
pathways that can be affected in multiple tumor types.

Although most of the Gr-1.4 CIS have been linked to candidate disease
genes based on their proximity to these genes, proviral integrations have been
reported to influence gene expression over distances of more than 100 kb.
Thus, it cannot be excluded that genes located more distantly from the CIS are
also deregulated and that multiple genes are affected by a single CIS. In
addition, three other aspects of the retroviral screens as they are currently
being performed must be emphasized. First, malignancies induced by
replication competent retroviruses are usually oligo- or polyclonal rather than

monoclonal. Although this gives rise to high frequencies of CIS in relatively
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C(r)naj(c):lglty of the leukemic cells, initiating an early pathogenic event, and CIS
present in only a minor population of cells, probably affecting leukemia
progression genes. Finally, a recent study has emphasized that murine
leukemia viruses have a preference for integration near transcriptional start
sites (Wu, et al., 2003, Science 300:1749-51). Our present data with Gr-1.4
corroborate this conclusion and indicate that retroviral mutagenesis with
MuLV preferentially, although not exclusively, identifies gene deregulation
rather than gene disruption.

In conclusion, using high-throughput retroviral screens with the Gr-

1.4 virus complex we have identified novel pathways mvolved in myeloid
leukemia. Currently, we are studying the consequences of aberrant gene
expression or function employing gene transfer methodology in 32D cells and

primary bone marrow cultures.

Conclusion

Acute myeloid leukemia (AML) is a heterogeneous group of diseases,
in which chromosomal aberrations, small insertions/deletions, or point
mutations in certain genes have profound consequences for prognosis.
However, the majority of AML patients present without currently known
genetic defects. Retroviral insertion mutagenesis in mice has become a
powerful tool to identify new disease genes involved in the pathogenesis of
leukemia and lymphoma. Here we have used the Graffi-1.4 murine leukemia
virus (Gr-1.4) strain, which causes predominantly acute myeloid leukemias, in
a screen to identify novel genes involved in the pathogenesis of this disease.
We report 79 candidate disease genes in common virus integration sites (CIS)

and 15 genes of which family members were previously found to be affected in

other studies. The majority of the identified sequences (60%) have not been
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EXAMPLE 3
Large scale identification of novel potential disease loci in mouse leukemia
MATERIAL AND METHODS
Cas-Br-M MuLV-induced leukemias
The NIH-Swiss derived Cas-Br-M MuL\V-induced primary tumors used
in this study are: for IPCR: CSL 13, 16, 20, 22, 26, 30, 31, 32, 33, 65, 71, 78, 82,
90, 91, 93, 111, 117, 123, 201, 203, 204, 212, 221, 227, 228, 237 and 239; and

for RT-PCR: CSL: 201 and 203 (Joosten et al. 2000. Virology 268:308-18). Cells

io o R-+ropti 00~ CQ
0

isolated from leukemic spleens were stored vitally in aliquots in liquid
nitrogen. The following leukemia cell lines were utilized in this study: for
IPCR: DA 24, and NFS 22, 36, 56, 58, 60, 61, 78, and 124; and for RT-PCR: DA
1, 2, 3, 8, 33, and NFS 22, 36, 58, 61, 78, 107 and 124 (Valk et al., 1997 Blood
90:1448-1457). These cell lines were cultured in RPMI plus 10% fetal calves'
serum (FCS) (Gibco Life Technologies Inc., Gent, Belgium) and 10 Units of
mouse IL3. The frequency of virus integrations was determined both on cell

lines, and primary leukemias.

IPCR and RT-PCR

Isolation of genomic DNA was carried out exactly as described
previously (Valk et al., 1999 J. Virol. 73:3595-602). Five pg of genomic DNA
was digested with Sau3A, Puull or Sstl (GIBCO Life Technologies Inc., Gent,
Belgium). The products were treated with T4-ligase (GIBCO Life Technologies
Inc.), which resulted in the formation of circularized products. Subsequently

we performed an IPCR strategy using primers specific for the Cas-Br-M MuL.V
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%xglerdgoﬁ% With ﬁﬂmeq%m% %J@r%(gzrany\gx(%rg C&WACC&AO/A '(C!B WEQ ID
41N(I:C7)(h)n(hpLTRSM5AG®}T@'PC@MAG$GTGAT']]¥SV)\($EQG]D ING. &), followed
Cé?y a nested PCR using pLTR5 (6" ACCACAGATATCCTGTTT-3" (SEQ ID NO.
9) and pLTR6 (5'-GTGATTGACTACCCGCTT-3" (SEQ ID NO. 10). Cycle
conditions for both PCRs were 15 s at 94°C, 30 s at 57°C, and 2 min at 72°C for
10 cycles, and an additional 20 cycles following the conditions 15 s at 94°C, 30
s at 57°C, and 2 min 30 s at 72°C. Reactions were performed using Expand
High Fidelity PCR System (Roche, Mannheim, Germany). For Pvull and Sstl
digested genomic DNA, the circularized DNA was amplified using primers
pLTR7 (6"-GACTCAGTCTATCGGAGGAC-3") (SEQ ID NO. 11) and pLTRI1 (5'-
CTTGCTGTTGCATCCGACTGG-3") (SEQ ID NO. 12), and pL.TRS (5'-
GTGAGGGGTTGTGTGCTC-3") (SEQ ID NO. 13) and pLTR2 (5'-
GTCTCGCTGTTCCTTGGGAGG-3") (SEQ ID NO. 14) respectively.

The first PCR was performed for 30 cycles 30 s at 94°C, 1 min at 54°C,
and 3 min at 72°C. Reactions were carried out with Expand High Fidelity PCR
system (Roche). Nested PCR conditions were 30 cycles of 30 s at 94°C, 1 min at
58°C, and 1 min at 72°C. This reaction was performed with Taq polymerase
(Amersham Pharmacia Biotech, Roosendaal, The Netherlands). RT-PCR was
carried out as described previously by Valk et al. (1997¢). Briefiy, total RNA
was isolated through a CsCl gradient. First strand ¢cDNA was obtained by
reverse transcriptase (RT) reactions with an oligo(dT)-adapter primer (5'-
GTCGCGAATTCGTCGACGCG(dT)15.3") (SEQ ID NO. 15) at 37°C with 5 nug
RNA, using the Superscript M Preamplification System (Life Technologies,
Breda, The Netherlands) according to the instructions of the manufacturer.
Subsequently, PCRs (1 min at 94°C, 1 min at 58°C, 3 min at 72°C (30 cycles))
were performed on the RT reactions of the leukemias by using the LTR specific
primer pLTR6 and the adapter primer (5'-GTCGCGAATTCGTCGACGCG-3")
(SEQ ID NO. 15). PCR products were directly cloned into pCR2.1 (Invitrogen,

Breda, The Netherlands) according to the instructions of the manufacturer and
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PEr/ Ihpascproduagimegg of 17-21 nucleotides were designed specific for each
of the sequences of the fragments generated by Inverse- or RT-PCR. Primers
were purchased from Life Technologies. One pl of PCR product was transferred
to a nested PCR reaction using primer pLTR2 and a nested locus specific
primer B. Cycle conditions for both reactions were 1 cycle 5 min at 94°C, 30
cycles 30 s at 94°C, 1 min Tm, 1 min 30 s at 72°C, 1 cycle 5 min at 72°C. Tm
was specific for each primer and was between 48°C and 62°C. PCR was carried
out using Taq polymerase (Amersham Pharmacia Biotech). PCR products were
electrophoresed in a 1.5% agarose gel and transferred to Hybond-N* nylon
membranes (Amersham Pharmacia Biotech) with 0.25 M NaOH/1.5 M NaCl.
Membranes were hybridized with a 32P-end-labeled locus specific primer C.
Labeling was carried out using T4kinase (USB, Cleveland, OH, USA) according
to the instructions of the provider. Subsequently, blots were stripped in 0.4 M
NaOH for 30 min at 45°C, neutralized using 0.2 M Tris-HCI, 0.2% SDS, and
0.1 x SSC for 15 min at 45°C and hybridized with 32P-end-labeled Cas-Br-M
MuLV specific primer pLTR3. Blots were exposed for autoradiography with a
KODAK film and an intensifying screen. After 15 min of exposure films were

developed and analysed.

Sequencing analysis

Samples were prepared using the Bd-sequencing kit according to
instructions from the provider (PE Biosystems, Nieuwerkerk a/d IJssel, The
Netherlands) and nucleotide sequencing was carried out on an ABI 310

automatic sequencer (PE Biosystems) using primers M13 forward (5'-
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GGAAACAGCTATGACCATG-3" (SEQ ID NO. 25). Sequences isolated by
IPCR or RT-PCR were compared to the data present in the Celera Discovery
System (Celera Genomics, Rockville, MD, USA, database contents May 2002)
and in the GenBank of the National Center for Biotechnology Information
(NCBI, Bethesda, MD, USA). The exact site of integration was determined. For
insertions found outside a gene, the distance between the integration and the
most nearby gene was calculated. The location on the mouse chromosome was
established and the human equivalent was deduced by using the human
databases of Celera Discovery System (May 2002), LocusLink or human mouse

homology maps (both www.ncbi.nlm.nih.gov).

Results

Applying virus LTR-specific inverse-PCR and RT-PCR combined
with automated sequencing on CasBR-M MuLV induced myeloid leukemias,
126 virus integration sites were cloned. Using locus- and LTR-specific primers,
a nested PCR/Southern-blotting procedure was developed on genomic DNA
from a large panel of MuLV-induced leukemias, to analyse whether a
particular virus insertion represented a common virus integration site (cVIS).
In fact 39 out of 41 integrations analysed this way represented a common viral
integration site. We recognized six previously cloned cVISs, i.e. Evil, Hoxa?7,
cMyb, Cb2/Evill, Evil2, and HisI and 33 novel common insertions. Among
this group we found integrations in or near genes encoding nuclear proteins,
e.g. Dnmt-2, Nm23-M2, Ctbp1 or Erg, within receptor genes, e.g. Cb2 or mrcl,
novel putative signaling or transporter genes, the ringfinger-protein gene
Mid1 and a panel of genes encoding novel proteins with unknown function.
The finding that 39 out of 41 integrations analysed represented a cVIS,
suggests that the majority of the other virus insertions that were not yet
analysed by the PCR/Southern-blotting method are located in e ¢VIS as well

and may therefore also harbor novel disease genes.
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muri ne genom c region involved in the devel opment of »
cancer listed in Table 22or its human honol ogue for
t he—preparatighr—efpol ypepti de encoded by said
reggion| |2.| Usg of at| | east one nurine genom c region
lijsted|iln [Eablle 1 og its human 5 honol ogue for the
prepardtgo@ ofgan ifhi bi tor capable of inhibiting the
r
d

WnkAcvwD
—

t rl@nscti fon odugt or activity of a polypeptide
encoded |by| saild regijon or affected by transfornations
in saidregion. 3. {Use according to claim2, wherein
sdid inhibjtor| is aismall nolecule interfering with
t N bi ¢ljog| cal| actijvity of the pol ypepti de encoded by
saizd 10 |gepomilc regijon or with the biological activity
of|$a pg ypeptijde thg expression of which is affected
bylgt r ar Eormat%ons En sai d genom c region. 4. Use
acdéor di § '? cEain1%, wherein said inhibitor is an
anfi_had ~_§° Use’laccording to claim2, wherein said
i nki bit ilsense nolecule, in particular an
angi ser RNA jor antji sense ol i godeoxynucl eotide. 15 6.
& m 2, wherein said inhibitor is an

lse according to claim2, wherein
+s—a—-ri bozyne. 8. Isolated nucleic acid
I sing jat | east one nurine genomc

its human honol ogue. 9. Isolated
e according to claima8, further
r nore regul atory sequences. 10.
onprising the nucleic acid
aim§ or 9. 11. Reconbi nant host cel
vectijor of claim10. 12. Reconbi nant
| _attdrding to claim1l, wherein said host
@ |euklaryotjic host cell 25 13. A eukaryotic
to claim12, wherein said
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Virus integrationgin
near novel gene

ref| XP_232061.1]

gh [ AAC24206.1[ volt
dependent caleium cha;
beta 4 subunit [Homo

sapiens]
unknown

Mouse Gene Name

Mouse Gene
unknown
unknown
unknown
unknown

Symbol

.TABLE 1 (continued)

Celera Gene

Symbol

m(CG9843
mCG9875
mCG9877
mCG9880




host cell is a mammalian stemcell. WO 2004/ 016317
PCT/ NL2003/ 000583 94 14. A mammal i an stem cel |

wa@ewandi3ny to claim 13, wherein said mamal i anPCENEMN03/000583
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25

cell is a hematopoietic stemcell. 15. Inhibitor

conpound capabl e of inhibiting the transcription

product or pol ypeptide encode@3by at | east one nurine
genomc region listed in Table 1 or 5 its hunan

honol ogue or capable of inhibiting the transcription

product or pol ypeptide the expression of which is

affected by a transformation @jg;sai d genom c region.

16. I nhibitor conpound according to claim15, wherein

said inhibitor conpound is an anti body or derivative
thereof directed against. said 1Q pol ypeptide. 17

| hhi bi Ve of ah%wﬁ QN§IRBYIBE RSRPBLE F2FiAn 1BYOlNRd iRithe dgvglopment
p . £ r .
PR B BN B8R A RSB Broblraion of
Whslk pbptid@iedcotiid Npthideregion.sel ected from the group
consisting of scFv fragnents, Fab fragnments, 15 )

chi nerUee gfiet lasat ene mirina genends regiondidedan Table 1 or its human

Bom Bl 5 AL Br bAoA PR 5 eI PE S Eae the
SBiastAPtiBhYRb dxﬁ@t?mg@égmw 5f & polR)dlptinel cedlied bydsaid region or

interfering wt he bi ol ogical activity of sal
paffyqgied thydeangforattionshinsaidregionpound according to
claim]15, wherein said inhipitor ¢ ound is an
2Pt | seHa® AREITEERE b climih Y hexsi paith ITRPIaR e Shagh molecule
: . ol i de. i tor .
2D FEPRS: PSP RELU orthe b PR AR NS i
Cosmsitdreigtornor Wi thobeiagieal &25iv2@: of mpolypeptide the expression of
conpound according to, claim15, wherein said.inhibitor

compduifected bwﬁgw#ve?mzﬁonﬁ ARISBIG BPORBHIERD.
et U0 ke Rt 2 30 i Brdfiol B SRRy

agcor dijgg akeorelid 1o dRimvierkéieis 8hill HMIBRbr iSan d@tisense

| eukem a, preferably acute nyeloid | eukema (AM). WO _
2004¢ @16 3170 ROTIMNILE0 3n0Be893R NS op Bntisgaswpligedeoxynucleotide.

I phi bi f.or conpoun ccordi t 0o any, one, of the A T8
187, 58 aESTRER Fo PR P oR et S PR B o B Rolecule
CONMPOSth %@cgl‘a]ﬁné B8 el 83 PR re®h sakPRABhitorfs a PiRzyme.
according to clarm 25, wherein said cancer iIs
| sukenisalatpdaflablagid sequence comprising at least one murine genomic
listed in Table 1 or its human homologue.
9. Isolated nucleic acid sequence according to claim 8, further comprising
one or more regulatory sequences.
10. Recombinant vector comprising the nucleic acid sequence of claim 8 or 9.
11. Recombinant host cell comprising the vector of claim 10.
12. Recombinant host cell according to claim 11, wherein said host cell is a
eukaryotic host cell

13. A eukaryotic host cell according to claim 12, wherein said eukaryotic

host cell is a mammalian stem cell.



5 acute nyeloid | eukema (AM.). 27. Use according to
claim25 or 26, wherein the treatnent conprises gene

wao b@sappl7 28. Use of an inhibitor compound accP¢TND2P0B/000583
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any one of the clainms 15-22, for the preparation of a

phar maceutical conposition for_freatnent of 10

i nfl ammat ory di seases. 29. Phatfraceut i cal conposition

for the treatnent of cancer, conprising at |east one

i.nhi bi,t or conpound accey di ng,to .an ng o0f 1t cl.ai .
1A A iR preca e g AR el Bammalian
3PamMeiined RimbiGRiéHds@nBemal , conprising

adm nistering to'a manmal 15 t he phar maceuti cal
asnpodhhitttorodonpa@ind &palde ahihibiting ¢ tuariseeiption product or
alleviate or vent. the formati on of cance

po [ .
mobrrapikla/enaedss PY-URRSEIRRBRE BRI fogdon isted in Table 1 or
R A b RiRLR 088 OfheSt@hh Sripti®h Hroduct
éﬁﬁﬁ@ﬁ?‘o agg)g‘ra giq{r%gda? gb%{%fllﬁlwhg% v%ﬂ{élrei n said cagg%(uc O_r
%ﬁ)ljr}%ﬁtﬁié the exprebebablf whichtieaffydedily 4 buksdprmation in said

2. Method of treating a manmmal, conprising
agmomisiregiong to a mammal the hemat opoietic stem cel |

f . claiml4 in an a nt tl t s
HeeverteRititor Gpfe ER 4o TLLEE it 5 RAGEESEdHRbitor
RS tihd RUKEAhAbods or Ussivativatthbragidimeeedmgiinat said
genom c region listed in Table 1 or its human

hadpbegide.or a transcription product thereof or

I e ded th 5 .f it e
P ottt raagenea porording fdndh oo SURRERT LAl MifgRlpride i
?egﬁi}[ggéera%ﬁ 911(?!;@1'1 E}ejﬁbraﬁ%‘?r ei n said cancer is

ema, prefera acute nyel oid | eukema (AM). o
3f8. A Taihalinos tormpoead entordapatd elavh ¥pecilTi wherein said derivative

b_indin%toarmrine genom ¢ regqi nnliste(%i Tabl e 1t

of SelaTrbivem RomETOULE e g pESRICT fragrspr btk Craedeents,

t he ) . i } 0 ki )
SR ot B LB IR iERA QA EttabIiled Nd Bl dntibody

ag&ev el Apbldculed.ai m 35, wherein said di agnostic
reagent is an antibody or a derivatiyve thereof. d3.7. ﬁ
inhibitor

di2gnokthiibitor sgapound aserrsing te sladmal by velersin sai

om0t Sy s f ApRgelF ot EERTIs bR al BioRde A Givity of said

dj, & ;€. reagent according to any one of clains
3%- g@@ﬁ%g Use of a diagnostic conposition according .
t p0cl aluhiBRor tampbladdicegriong $o ciimchpceherep saigmhibitor

according.to claim 39, erein sai,d cancer i,s a sSel
t mmpowg [3,AY, 20tIEENES, ?CLI:}Pe%’sl_? %l‘tb‘il’g%]f a{lé‘,ntbsx‘?gf? gr%\lhgror
\?\%H&rsggge &?%g%gx%ﬁ&debﬁﬁ%accor ding to claim 39,

erern sa ncer is leukem a, preferably
21. Inhibitor compound according to claim 15, wherein said inhibitor

compound is an RNAi molecule.

992. Inhibitor compound according to claim 15, wherein said inhibitor

compound is a ribozyme.

23. Inhibitor compound according to any one of the claims 15-22, for use in

the treatment of cancer.

924. Inhibitor compound according to claim 23, wherein said cancer is

leukemia, preferably acute myeloid leukemia (AML).



acute nyeloid | eukema (AM.). 42. Use according to any
one of clains 39-41, wherein the diagnhosis is

weeeohotased by neans of hi stol ogi cal anal ysi s oPCT/NE308/000583

10

0
15

speci mens using specific 15 anti bodies directed
agai nst encoded pol ypeptides, using in-situ
hybri di sation anal ysis of gene @xpression levels in
ti ssue specinmens with RNA probes directed agai nst

e guepces pr, .usin ol yhucl eoti de or .
oft gordes bt aBnihifetpduiost geopr g 1o s ang gf the claims 15-24,
' ﬁ?ltﬁg?%gg%,t?oryéﬁa Oh a B cOREc Al cofd 8o forithe tré@tment of
conpri sing diagnostic conposition according to claim
3éncand one or nore reagents selected formthe group

consisting of reagents for the isolation of _nucleic

285 {VagHeIdINg B A Bt e ER gRi A TIat 1t Jekemin, preferably
ii&lt%tﬂa?&o?(i 1&%%%@1@@‘ froma sanple, reagents for

i munostaining of a Sanpl'e, reagents for in situ

hgbr i diisaticerrddie 8o slaiml 25 end6y whgesih The drepdidior sonmgrises gene
nucl eic acid array 25 hybridisations. 44. Method for

t theerdpvel opnent of an inhibitor conpound according to

f. the,cl.ai M _15-22 i si y
29, oShe B ek BT E B RatR o SRTRIE B B S cobine 1522
pﬁfrtth‘élﬂlrléf)af)é‘tiéﬁ bPg phalhRbtabal doRssdditiondbr trageimedt of

optionally in a specific genetic background; WO

2000 HGRbTy EEAML003/ 000583 97 b) validation of one

or nore.of the identified.genes.as potent| t ar get . .
géRe( s?hai"%‘lac?'ﬁfécq 98 bg}yﬂ:@@ﬂgﬁyn%%géqaq%gecog}pmsmg at
; . _ . L _ _

5ot Sb AR oGO8 o 8 i 1524 ond o

cehitablei espieht,-cadeice bmdilakeinon of the expression

profile of the identified gene in tupors_and nor ngl
t BesueMethgd péErAating dAaP M eCTRPHEESHAdmIniSHIRs £ 2 mammal

¢ UiphREEh A sTRER b SRRERD in B B AR R0 alloviate

- e¥PpeSRmtheefdatioafof chfcdaepeefeiblyia 4 ottt @ffedtive to provide

20

25

30

design of an 10 inhibitor conpound. 45. Method as
cramsion nr prevemtioh ofsedapsieroftshliddameotisdent i fied in
SH9P, 2Ny e e ESR S0 bR ] P T,
ngge&émwdu@gnwelsﬁrl@ﬁkgm&@.g! ons involved in the

opnent of cancer conprising the steps of: 15 a)
p8Rf or Method ef tradtind a nns@nidlpoahp msirepedednisteafing to a mammal

¢ b RoiRIGEPRHC FeTRP ST 11 36 FRGUBHPORELYHE alleviate or

T

esay ne sar#hlt e £dt one murine genomic region listed in Table 1 or its human
homologue or a transcription product thereof or polypeptide encoded thereby
for the preparation of a diagnostic reagent for diagnosis of cancer.
34. TUse according to claim 33, wherein said cancer is leukemia, preferably
acute myeloid leukemia (AML).
35. A diagnostic reagent capable of specifically binding to a murine genomic
region listed in Table 1 or its human homologue or a transcription product

thereof or polypeptide encoded thereby.



20 cutting at |l east once in the DNA sequence of said
tunor inducing retrovirus and at |east once in the

we@boososorral DNA of said subject; d) |igating BEENL2003/000583

10

15

20

25

digested DNA to circular DNA, e) anplifying the
chronosormal DNA fragnent flanking the retroviral DNA
sequence by performng a first 9BCR reaction with said
circular DNA 25 using a first set of

refrovjr,us- cific priners.an et f orm a.second. )
L ook e hfErenreirbtitnfo i ¥ efepeRsad dagnostic
neasthPik AP L AGHRS ©F ANk eI ROt IS8 boOf o
retrovirus-specific prinmers, and f) determning the

it e idibegresticeragent, asairdithtoopsondh oDBB, wheagjmeatid
and optionally conparing sajid nucl eotide sequences
ARSI ARSIS 00 A TS ROSGTINER003/ 000583 | 98
uen ' . i.el : }.C..Leqi .
o e asiefic BN o Bisthd A% SEARHchBRLE Recording to

tdey baeof thimatdsod7of common virus integration sites

in the_ devel opnent of cancer conprising the steps of ]
3%) pPeed of aidirgndssicrrertnegitign apegrdingsto ¢pinekd, dow thye diagnosis
gognom' c_region-specific anplification primers; c)

i §5P2Fhg nucleic acids fromat least two tumors to be

afl ysgse h&dorfility tdPE18RR Mee wierdirt MTHRANEF #5a solid tumor of lung,
integration site; d) performng an anplification

revda,i loeasd, tivostaitel, ovacian er pencdeassaneea 10 set of

nest e ri mers. cCoppr.i Si noni c r.egi on-specific.

iy P o UBG RECOT it Flpiin B, P A danger gﬁau%%mm, preferably
bétg_&giéﬂ elBﬂFle%‘iE@Mifai( ]iJ)(_)n products and separately

hybr 1 di

ing the resulti'ng blot wwth a

r42.r ovis¢lsecpaiid tccapy ohe ofickhimsPMNoON) wherein the diagnosis is
ecific probe to determ ne the presence of

regi on-s ! ) o
d@ﬁfﬁ@ﬁa\nwﬁ) by dnesneol histdpgisnt analysispidissuespegingens using specific

tu Sy. 48, ty of . 1 G eqi t.ai nabl )
ERiisd Rireafi Py T Sia RN ARSI, i bybridisation
GRS dfe@hnenspassestlldgld @ fhaidrptZimehs kAt RNA $robes
genom c regions are the nurine genomc regions listed
| irgetbleaghinStee3E. segueneds gensine dolygidectice enplgeucleotide
claim49, conprising at least 2, nurine genomc
rdgP8hs sel ected fromthe group consisting of Adam |,

07, _ e Lo, . . _
S5 ey PRy RIS R R 8 e P e {fhims 39-41,
| dobiprisimegdiaghbgipc cdapéditiohrace@;dihg o chihd 38 Mmd pne or more
Map7, N.nj2, Nrldl, Pcdh9, Prdx2, Prpsl, Pdil, . .
Pleggsntsealectedfppm thegraup cansising of yeagguts for thejofation of
Tr i | . ) '
TR TS e Bl S P LLL Botventites
gRbaITh @afigdé oRe g8 ftLlbl et W eisthtEng o useep] séddemto®for in situ

Cd24a, Cish2, ) o
hybridisation of a sample and reagents for performing nucleic acid array

hybridisations.

44. Method for the development of an inhibitor compound according to any
one of the claims 15-22, comprising the steps of:

a) identification of genes involved in cancer, in particular by using retroviral

insertional tagging, optionally in a specific genetic background;



10

15

20

25

Cra, Ltb and Prdx2. 30

WO 2004/016317 PCT/NL2003/000583

97

b) validation of one or more of the identified genes as potential target gene(s)
for the inhibitor compound by one or more of the following methods:

- confirmation of thg identified gene by Northern Blot analysis in cancer cell-
lines;

- determination of the expression profile of the identified gene in tumors and
normal tissue;

- determination of the functional importance of the identified genes for cancer;
¢) production of the expression product of the gene; and

d) use of the expression product of the gene for the production or design of an
inhibitor compound.

45. Method as claimed in claim 44, wherein the gene identified in step a) is
a murine genomic region listed in Table 1 or its human homologue.

46. Method for the identification of genomic regions involved in the
development of cancer comprising the steps of: |

a) performing retroviral insertional mutagenesis of a subject, comprising
infecting said subject with a tumor inducing retrovirus;

b) isolating chromosomal DNA from tumors developed in the infected
subject;

c) digesting said chromosomal DNA with a restriction enzyme capable of
cutting at least once in the DNA sequence of said tumor inducing retrovirus
and at least once in the chromosomal DNA of said subject;

d) ligating the digested DNA to circular DNA;

e) amplifying the chromosomal DNA fragment flanking the retroviral
DNA sequence by performing a first PCR reaction with said circular DNA
using a first set of retrovirus-specific primers and performing a second nested
PCR with the product of said first PCR reaction using a second nested set of
retrovirus-specific primers, and

f) determining the nucleotide sequence of said chromosomal DNA

fragment, and optionally comparing said nucleotide sequences with known
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sequences in a database to yield the genomic region involved in the
development of cancer.

47. Method for the identification of common virus integration sites in the
development of cancer comprising the steps of

a) performing the method of claim 46;

b) designing genomic region-specific amplification primers;

¢) isolating nucleic acids from at least two tumors to be analysed for the
presence of a common virus integration site;

d) performing an amplification reaction with said nucleic acids using a
set of nested primers comprising genomic region-specific primers and
retrovirus-specific primers, and

e) blotting the amplification products and separately hybridizing the
resulting blot with a retrovirus-specific probe and a genomic region-specific
probe to determine the presence of common virus integration sites between
said tumors.

48.  Set of genomic regions obtainable by a method according to claim 46 or
47.

49.  Set of genomic regions according to claim 48, wherein said genomic
regions are the murine genomic regions listed in Table 1.

50.  Set of genomic regions according to claim 49, comprising at least 2,
murine genomic regions selected from the group consisting of Adam11, Akap7,
Arpgapl4, Bomb, Cd24a, Cish2, Cigh, Clic3, Cra, Dermol, EMILIN, F1;20489,
Galntb, Hook, Ier5, IL16, Iprgl, Itgp, Kenkb, Irre2, Litb, Mbll, Mrcl, Mtap7,
Ninj2, Nr1d1, Pedh9, Prdx2, Prpsl, Pdil, Ptgd3, Rgll, Sardh, Scya4, Slc16A6,
Swap70, Txnip, Trim46, Tnfrsf17 and Ub13.

51. Set of genomic regions according to claim 49, comprising at least 2,
murine genomic regions selected from the group consisting of Cd24a, Cish2,

Cra, Ltb and Prdx2.



