WD 2006/ 056340 PCT/ EP2005/ 012209 Met hod f or

determ ning genotoxicity The present invention rel ates
WO t@eb4d | el ds of nol ecul ar bi ol ogy and t oxi ceADER2005/012209

More specifically, the present invention relates to

nmet hods for determ ning genotoxicity in conmpounds,

and test cells, transgenic aninmals, kits and reagents

therefore. 5 The nmanmalian cellul ar response to

genot oxi ¢ damage is often analyzed using a battery of

tests, which often Mahadder determirtitiggepbiogioivs omal

aberration or mcronuclei formation tests. Both of

t hese tBstpses¢itsmantiorereBNAtahrtigds ofmmaedulas bmfdgeand toxicology.

eX PR BedifftallP tteqdseH! m@ﬁﬂ@ﬁ %t&@@ﬁl%tngs fap @ét%?ﬂlﬂiglg genotomaty
har vest ed c 1\7[5‘?2 omI=l for ab errakl ans ga %ﬂr
Envi B8R PRBICSAIE d5brFT b 500 S 87g ‘?Eﬁf)’ Eﬁagw &I ng

m cronuclei formed 10 in cells whose DNA has been
damaged (W von der Hude et al., Miutation Res (2000)

468: 137-63). However, there are significant problens

Wit h i Mihe mphehdliag célluiar regordst s ghotokie damageriesftdnyineiged using a
L0 Wb ARAANAN Grich RS0 ,Eeét,%%mragq%' rhM%b%?a%Bh%?nﬁ&lonuclel

hese t est
ana oyaRton tsatﬁ @ﬁth ?f\ﬂaqswgts visualize gNA sapmage ip sdls .aﬁ@r expegHre to
be patesial genatosiciritantey m)mugrhngesteéssﬁ)yr&)smheﬁbr dafrath@ist( @M.
pr eémgykve; ba%w%rmz%ta%gn mm 356 91 %1 )laorlo§ Eﬂ@g{g@g%@ hficlei formed

neede R

Ber @ﬁeltszﬁme) DM%&%‘?@D dmged (- ?"Eé% Flsde etol gMrtsign Res (2000)

st r €688 37-69 | Havgverethes atdgnifinst proflengwitinthtapretitif ehe results of the
di f{u‘#eﬁ{if hs@% &rﬂﬂtr@%e%o%&f&é&e G, epo(Jin%Q{e 1fs ir? I}%geeésté {}%Ié&e

cell cyc see

(19PN il B subteubErYS Whsh invelyegyivoanigyhtesimg, can be
Thi ®stif dddeinendonatmiof Ai)sedichicen baetigldict the samtdxic fotemiul of a
AL AT o BneliRY (&8 qg' e we“{%&gﬁ%n%% 194 persp (2004) 112:420-

Inres
plﬂ ‘ﬁiPémi‘eﬁO sﬁ@t%féq %treewldéng(ﬁr* st "‘Ffe*%rtde‘(gﬂ?@g&?)" Tufar
S u pdiffereidialion ZleareBednateliscate stagbiah titeclRepleCasa o, T XODkXt et al.,
3 2 I’é’gtgge@e‘n (P99b) ZIPL!Srl SZBI' \@&merﬁ IXI%EZ k'lr9§8 %QSS.% %ggzl)hw differentiation

93 investi
genBteshds Eo4gE e ées‘%h%?‘WFt‘%?lh%Y selgplﬁ@ﬁblfléasew@mﬂzﬁr Femponents
Bt ojpassposse taDN Al daniagé Ngritiatictatkpoits intthe defilaydd (T. Wethert (1998)

di f, g;a?ﬁts'ﬂou%afal k2 OB bobAlu e8] 0 Mot ubes.

Ef fects of the agen vvereaso xamnedb

assayl pr.essi eC|f|c

(nmyoge urxﬁi/% Sf\’e (%/Vg@q%gs%gg estlg%t]edl tB%elﬂnﬁ)ék fs four known

I ucgEhetloals e°qne|dmetlak mgthape mlfupeitedlspl@tlm lreopmide hed ionizing radiation)

C I e@tihtibidge %ﬁﬂ%ﬁaﬂdﬂmzﬁz mybSadedlls 3o %Gﬁb%ecw the agents
qwencledfor aii)u duet0|ts re ulaflon é’ 23 (

B e s geincd bY e R To0 8 Mg e pBILopEp R e, Rypnin

et myosireiesy dhainnMyoRhEnODAR; alasifeBBe epreggead @dpled to the muscle

NI l—gg’a@lngﬁlkhﬁse?glgg@g t o DNA damagi ng agents such as

adriamycin an mtonycin C. P-K Lo et al. found that

IDl[J) ﬁS Wal%e ﬁqturn%g ger%ét@%’( V%;?sssg duehpedk%cgras:hudaf dug go e ogu?aﬂlon by p53 (P.-K.
a8 s NP (52K 86 U ORI TSP RODEIND
ﬁOQﬁfr%ﬁ{ﬁ&lﬂn MBED&QQ%G%Z@BNA c&n*fa@ixh@ dgenty sb&ﬁa[stadnamycm and

I Vrﬁ[tmnz%rf s ?l L&sr&‘ac nd 81rat b@%ti was stronélI %%( ractPi bram )spleen and

uenc I NC I Ng reamre ry regio
was'Use g @im%c&raéwperé%%rr indednenly n@exp@essxps pemxremalaﬁxpressxon was

md@@é?&é)S 2005
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(2002) 21:3050-57, who identified the p53-binding
el ement and determ ned that expression was al so

WO moeiemd4by p73. P.-K Lo & F.-F. Wang, Bi ochira1BErzobs/& 2209

Acta (2002) 5 1579:214-18 reporied the identification
fw ﬁ;etgéé Gl skefetal HﬁlsélH'B?'ﬂesQPﬁ%e%O oRic seeR& (including the

dln at It was expresse ever ti,ssu
upEEeT LeslatorysREP L HPS %?ﬂ‘é"é]l‘?%‘ij el 4R abi%bYé - Fpsieh g agy, Oncogene
(A8 2Bis0sthism %@M@Mﬁﬁé@@@ﬁ%maﬁiuzgalelaamrmc&et@duﬁdaahat

eguereisQ?%@?sA &}Péucgéy&férg ghf)oe% %ma@%%s 4% (2002)

1Bi7scli 996 de;idi&dlfhaﬁiéhﬁﬁmmbn ahd gc&]memmg of the hesporizi43 dbmolog,

%Sat ldd %1 ﬁ%%é{? Stgprgsp% n ne\%’i{g g@e‘r&ﬁé@hgre%%gp%%t skeletal muscle P.-K.
lat &FoSi Wangatwh Bidskad ﬁmhjes @Qaég H2%aM A2 senoried tﬁzﬁ rygrjiee DDA3 is

t}_ %crﬂge?in&rgdﬁe& b Qb eV6f &alRepropsed to derive a

rug signature” that correlates the transcriptional

regul ation of two nes (amn i.nat e synt has
ol BiEcuarishat SNl COVGYS 7200y s GOF A BHaPFHIEmeE st
&é&mﬁt IWef kells Rehpiropens, t)ptaﬂﬁlrﬁa@&ko&ﬁiﬁmuﬁﬁkfarﬂlﬂet 0
ause depletion. of reti qu
t%ag@amnﬁea&a e RPaT G it
g&ubaﬁymp@seewm thdratsed &y dervapaidieg s@gnattmet Heut correlates the

differ ent .

W d%t rr%n ojupa?m}é}%gg«éi g Igs %@Juhgle@l;ﬂﬁﬁ@(%gﬁge b |Qen1t s ((:Ee?%all’]nk NM
OB 187 fahérpenphmn bizenpan g@éé@tm@h tlterréolnwgﬁpf gsh compound
&%g&&g&t@n@ﬂggqlofcﬁ[@ determ ning the genotoxicity

a test conmpound y contacting a cell capable of
differentiation with the test conpound, inducing
differentiation, and determ ning the expression |evel
of one or nore indicator genes. Therefore, the
pr eS%thalvaueWtdempfed\maﬂ esvezal Iyebdsaale haivathdtie enkanyotiy cells that

%Ig%ﬁ}?q%gq %ggto ﬁbg) & fere tlﬁ oﬁm%ﬁencsggipg%md&re é@doqe%t]ﬁﬂg_d%%aging

ng a vl abl'e test ce
@ndotmi;aowmfpﬁuwdd by mduqmwfrdlﬁﬁmgtwm change in
expression |l evel of an indicator gene selected from

t hg ?59 Hﬁ)e&ocﬁsthé fﬂveﬁl&fcoﬁfﬁis@s 4 RefloldHer @t&hithing thd @otoxicity
en

eucine-rich eat )
AT PETE RO P KER %:E)Rs‘& CaPBg]g@(f ?%?%rwgﬂ% i the test
§Br§1§61§1}¢1 in@fiéin Q@Iffét@itﬁdo@)anﬂ B3keimidémRbie ekiriespiort iemel of one or more

ec fic 0013004 R|
A R
gdfrﬁm@@tﬁ &frg testroempennd said n3shad mmg (Dreantstongraviable test cell

E %?i‘iﬁ 8&?{5‘%&? gbe) dﬁe&%{ﬁﬁ{ &&CQH%E%AE CQ%S,ES%I{‘IG%I »of an indicator

gonsrselssed )ronsHetgspuy mlsMOfd}E{ﬁ{g @r@;q@cﬁrﬁgmeﬁ}c&e@pﬁeucme -rich
eatWe@r?Z (S%@@dngﬁnﬂﬁam(ﬁ@é Rk (RIKMADCTHYAY,) DdB@jfferential display

ety Sl Pt ekl S000BRRL A3 e
ESUISQEN UBNLD; Sliayafmlmecdjﬁacfamﬂm%(ﬂnmm)n;e tmkppir®r), member 2);

W ot 3 e(quar% 8@?{6? zé%t ;I)r%f:ellrlh f 1? F%é\!l? Qcﬁgﬂl m 1); I])_4Ertd421€ :
(DNAr egoesd, C%EﬂdbRAfchDdelr@ipageg d); Shabp2 4 hc SH2 domam binding
%{9?%? 1? W@S(ﬁﬁﬁggp%ieﬁtlf e@l b I@%‘? |Phé)@{[‘5ﬂdsgha@}eguﬁhﬁg neutral

erin protein 95

@qusptldasg @b;om@gmﬁ})o’{]é} o hy}mdlpqﬁ gglaw)l )2 @@@b@%é%@@ musculus 15
BT LR RGRAD éﬁ&@?elon%% @x Bxdreienisding baseindike 6); Mphosphl

Siatidl el col paife E%i}?%ﬁ%Eﬁ?ﬂ%%?ﬁ%%é%@%m

(rast P‘E:%%HE%R”? 1 9
Gadrotiet))( Teal2aw@opdisorhérasdi(MYA) 1T alpha); Cengl (Cyclin G1); PIf
(Proliferin); Np95 (Nuclear protein 95); Rad51apl (RADS51-associated protein 1); Nos3

égg}dgz%lg,t ela\c/ ralmstered in vivo. The



protein 1); Lekl (Leucine, glutamc acid, lysine
famly 1 protein); Snc2l1 (SMC2 structural

woervsaance of chronmpbsones 2-1ike 1); E2f7 ( BXA/EP2005/012209
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transcription factor 7); 5 Hmr3(Hyal uronan nedi at ed

gglhfl I d S’gt&qogs e%fl(dﬁfmw %]alli @@é&%ﬁk@ Sg;@%ﬁ?c@ﬁq& Brcal

(Brodse nmciéft)) S8t18 (ﬁ%ﬂe/(h&ﬂnuteelﬂn@sp r1|8§rCah[nhpd (G}ahpgduhn binding

bl 8T 15 (BOSRAY LEfdoic TERDREn2am 03BN TR (SMiC2

Lycé ocyte anti Rﬁ
stomsralepameﬂg@wcraf@mrmsramﬁzﬂr&m Ig (ER grgnsc ngwaszn factor 7);
Bl rBRarPiedigled ndtilityFebmtof I@J‘lMMDt Nutap1gNauleolar and

2):7Kif11 (K
s B9 A I P ATy howaf??m@miwléé?f (SOE carrier
fa‘é\ﬁﬁl%]ﬁ(thﬂannﬁd tr@3pbNE), frnmmbdrdr)l M3061DEsRE (RIKEN cDNA); Ly6e

aC ar o

TORENE TS ERAPD R CELES Oy AIIAETE RUTIMEBNENRE), Mac3
QA drhoivatioh/Bots R mzﬂmwmhgbmmy erqupdex )Pk h&kesin 11);
%@MM%&%@%@@@H@ d@flégl)lt hor§bl‘6§&ﬁ§ %& % (ASSiFs 1 anti-
ell@zn(gcfmqwnp} beraplas G%gfélaf%@meék RichTozosoRe|
Qr_%%t&ﬁz%n@g ﬁeﬁd’iérﬂrmﬁécﬁhﬁ’nh)liEQD MG@BZI?@QM&S musculus cDNA clone

anst or on |

GBS P B0ty Rk Fhegf B Fg AP AbRL as)

2EBBR Wrlte Rgﬁgzee gelnlﬁmﬁ DA ber 265) DRAZIA2EMIRS IR ik RRIKERN cDNA);
n
m)(?%g% Il#cﬁ?m kﬂ}:lsaﬁdﬂe aﬁg ﬁ% n§a gg (?Tag;‘l;t'in%gggtﬁ?emdlate layer
ahed)i Eac&ﬁt(TAanlsfmmir@g)mld@@ﬁde ¢ @Y e¢r tpiniaZ)proteid) 3 P{C@NB\IOZ@H
AT 055, RS 5, 20980800d kLIRS 61 o R e
SPOVA): By z@g@%@@gaw RS KERPABIGR) Ome e lgmed
3\' MiniOSinosBe helimasaick affidiédtarhondlagie CEna2nE€lybkin AD); Polal (DNA

: g)'ogwq(ﬁggeé@@@P Ei §§ gﬁlag Eg@;lgd e N g‘l t;y H&)up b(o'_leﬁ a{”fpo(i])f tﬁans gelin

(shoebsantre2prplaspiade) 16KdﬁlR1h3§E)KEN BDIND); Serpinel (Ser (or Cys)

vt b Ryot ik BF FRIREP T 3Lk R L g éé%“a“ré“ cne ); Hef
(Blepatpyyte Barvah (HRtal (sfattenfaciog) cenpi (Rldosapingrdrp Hl)late dearmnase)
%%ﬁ%léwrﬁ'lﬁ@%éﬁg%ﬁ%g 5)21511191@ J(Bmpﬁhgse( B@(Eﬁ‘ﬂ)umt) Rbl1

erelrn an 1 ncrease | n

J(Rsuml@st@rn@ﬂlb%lﬂ SRl L PoanFaoifsaiing Gﬁ@ Bﬁ‘ﬂaafé’feﬁf%‘iﬂ)t glos1sm21
FERORIERIDNA); Poed@oai3 RIK (HEKHN dDNaot)owhgenEan mcrease in

sel ect.ed con 833

ERIEUI ) of %tgea’f’hﬂg‘tfg@t TtFS ti‘%ﬁﬁﬁ}(ﬂ% tscop e eéé%@ﬁ&g&ommmy |
rBrefet 2y, tieeinlicator géeriakdlacted fhemttesgroop chnm‘tgngmf 4833427G06Rik
celd:%g%%erl ved from nouse, rat, zebrafish, human,

zee or chicken. The test cells nmay be rmdifi ed
to express a detectable label in additio

t t he
i ndi cEitedestgelheomprises prefsphla g snypblagheal: Preéredn tg? tepll are blast
' c%ﬂé gatRa ﬁg)%‘? Sroudd) @atcfk@ﬂﬁﬁh q{urﬁzhﬁ Bt 288 (ﬁrthicﬁVﬁlTHé&yst cells

e pr efer ]%k? 4in égrgélm & @Qﬁﬂ gége? ({fﬂ‘?%{]o %F 21%5d1<%t0r oene or to

f@b?@dafa@él idetat ofithé glicatdrgenhiange of the expression
| evel conprises neasuring the increase in signal

produged.b ' h
o S BRE IR 0o bl Bty s
tdountdmRISA peodnsed seing RTRPERf A furgher SFHFTFHETE ﬁwé for determining
9 Qﬁﬁg(g'e%'fm’e &Eressmn level comprises measuring the increase in signal prodgced by

increased expression of a label.
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a test conmpound, conprising a suitable cell capable of
differentiation, and reagents for quantifying the

waeexps/esxsson | evel s of sel ected indi cator genesPCTAREAVDRA12209

aspect of the invention conprists a pol ynucl eoti de

capap ¢ a-xgr s?eg? St]tfh ‘I‘I‘I:\Jehﬁﬂn @oﬁgﬂgés dii legdét%n"i‘imn'%Ct)he %enOtOXICIt‘Y of

pol ynu e sequence g
eenestlcmrnppgnda@mmrsmglaﬁulteb eccplbcapahigio ﬁéﬁfemﬁwe&nd reagents for

c@&f{hﬁ@ﬂ ASREGssRin [bNgs dMvieatd Glliceiipeh&es a set of
eotldes capable of specifically hybridizing to
a plur ected i ndi cat or

opebi bt et ph el Sob BOHE RIS ey b gr eoneaty
5@k ddfingel ypm]lyahﬁtebndehavﬁg)t}xeap@t@hee off SE€pH2 NQ: (5a17>|9/ 11,13, 15, or

%égrélghdl %hgl?erpté??ntghe%e&r gn?tth%hgsi)e&%lf ﬁlcétlﬁgentl%g'c‘a Qfses a set of

I nvention conpril
mmp:eqmddeecapab,le nfjspebif cabydqubridigingfto aghgaliy qﬁ@lectectamdlcator

12, 14, 16, or 18. Another aspect of the invention
%onprlses an anti body capabl e of speC|f|caIIy bi ndi ng
to a pol ypepti de having the sequence of S
B, LRt 2peE of e (BTenTgD 1 AS ANUT TG PRI B 5 O Hucleotides

&zﬁb‘é@l@to'f SbcERMP Hybedizang toans galityofRdactbdingicanarges. i n
which a reporter gene Is operably linked to an

i ndi | icatl

t f
di sc?L %Fre% zof %&}P ec??a glrgézs aﬁdqb)&%})e efrl%evﬁcge he Sequeme ©
SH@IID N@rst 8,r16f 12, 12016Def 181| t| ons: Unl ess ot herw se
stated, the following terns used in this Application

5 MR LA S Ay 4ty Spep il
bisling to1# ROREBPACHIIREIPF BHAUARE qfﬁgaéﬁpléﬁdéug] 3balizrrz4 16, or 18.

the singular fornms "a", "an," and "the" 25 include _
pl ur ghothef @?@ﬁto‘f thﬂlheéiﬁlohftenfp@fséseaxﬁramgﬁﬁc hyn-tiuataatresmmal in
' he term

gzixpcga\érvieggrilercggw 1st0|[?grtalb]t gmggpacben ind! cafor%ﬁ&l a cell such

differentiation, for exanple to a tern1na||y

differentiated state such as a nyotubul e, adipocyte,
erythrocyte, or the like. Test cells are preferably

deri X?%afofl&mo}{?&E%q;lQﬁ@%hs%l‘églﬂe afSincdrpbra2BRBRER byZefefence in their
fish no rerio chi ckens (Gallus gallus), nouse
eMietiuscul us), 30 rat (Rattus norvegicus),

chi npanzees (Pan trogl odytes), human (Hono sapiens),

and the |Ilike. "Test cells" include both primary cel

sanpl es and established cell |ines, whether

reconpi.nant or wld type. Exenplary test cells

inclggg Mo hout limtation, mouse C2Cl2 WO

2006/ 056340 PCT/ EP2005/ 012209 -5 cells, rat L6E9

cel | §lnlgss ethetiviposytedshe Bilowing teens gsed ia thipAppliason dpefuding the

gg&ﬁ{idajﬁ cfa%m%ehh% ﬁ@&eﬁrﬁ@oﬂ%eﬁn'b@ﬂ)wt dt @XRf B&Botad that, as used
tecta In addltl?n to i eu.of . the

imiflcsarafcagenand troppeadanAums: e SPauer oo “fayheand the”
$hARd/pihiFpRFérekts @ellewd thb canteanidarlydictaenghesiiseg t he
regul atory sequences derived froman indicator gene,

oper ﬁ&ei%r ‘q&sg é%l i Ie ersdt%taec%fl %%’Jheasla%k?a%k ce? éﬁ%\? ca?p%f% Afurther

| uci uorescen
(B gentintivosfod exenglé 8Gaterminap riﬁéqrqmagqql sise g ganyotubule,

(aHl%po)cyte,oeriIhp&yjte' Kthe like. Test cells are preferably derived from vertebrates such
as, for example, zebra fish (Danio rerio), chickens (Gallus gallus), mouse (Mus musculus),
rat (Rattus norvegicus), chimpanzees (Pan troglodytes), human (Homo sapiens), and the
like. “Test cells” include both primary cell samples and established cell lines, whether

recombinant or wild type. Exemplary test cells include, without limitation, mouse C2C12
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The term "test sanple" refers to a substance, m xture,
or test condition with which the test cell can be

wamot/essed or treated, for purposes of eval uatRCIERA065/012209

genotoxicity thereof.. The netlod of the invention is

I'alf h koL elﬁvﬁje%q%&gteg Qq?)%n&ilg %'sféoﬁlfagtg %Bd@lfle Jii€@. Test cells may

SUbSt ances other t ure conp OUI’] S and sol #tl Ogﬁ
bamepdifiedtaraprasea detegiak! 61atbélslp adfbéwn taxefHpligy jeaer gene.
FRRWIORIEBAL st &ATRAyESe (DY trexFeridewidl a pohsuuicechbraprising the

water, or soi i.ruses ot her mcr n
r L@thquu%ﬁ,%‘gmeé é'iomjﬁ%l %bc&rc%ggpes ogﬁlaggrtlﬂ%ed "B detectable label
SFRE LAk BLifeRse, ghord flubeestdnk protaing GRE3.B-gahdtesidemy (fifeal),

con 0 such as radiation by
@{ﬁéﬁ%@?ﬂ’é‘w&%{zﬁi@g Osratbdﬂgeondl tions in a way that
permtsthe cell to react. 15 The term™ |nd|cat(glél ) )
genelhertefre ‘st somple] apfersita awhbsn ceomiitaei ortegfcongigon with which

tfERE CQH be lc@f(t%&te& Of 818, 9Sr YirbBsed Sﬂéﬂaﬁ?ﬁhﬁ the geﬁ)b%mqty
ama i{@ r genes W”}-JBF thelsco pe oﬁ@ Se effect of
therge ﬁrlqtlmd e BBA%U‘(ISEQS‘T fReepluEEs thes
ABd3Ac{ SR RtHan(EQ b By N, and ZoluBiond hnd £iays ridy, beQRech) test, for
and #Ee 5{@2 &lnlv]?(té%gta It?los;a%:leé ét%(g %%anqge O}-ESI d;.{tgcﬁ Y%, water, or soil);
\nmsaw cﬁthﬂhgﬁﬁhkgbrgmmnn pratein@(pohafugteotidesppolymars| aagtotiers
uren% ecu %td tgé Plge ‘TF]Q{E%PJGHP a9 Bef @(ﬁﬁ%tt?d”%% conditions such as

ases ﬁ@t ting the expression of E
naddtloaﬂvmexmm thpedhsts soafisions mewanihaE Bemitsghy eqlldy react
and (usually) upstream fromthe codi ng regions or
St r Upfdieath “GRAGtorIdR ﬁe’t RfeM forepak iewhhnecddsidisedhe expression

nge% gérgﬁ rat%f)g\\e/vg ésg?f?) Elﬂg!?\a(%agnea%g)g i%cgtca?ﬂlggetn%g &2 glrﬁhe scope of this
BxeitesSineide ME@S@@IEDN@’]DSﬁQeI[DN%)C é$33422®06R1k (SEQ ID NO:5,

PACIEIS) B Bt R0 SRR AR 28R e o, oo ©°

present case, the reporter gene IS operably l'i nked f .
a pr'tnoteems oprom@gmaad Oregulstayiesgien” agEsf diiptgrchangeably herein to

Fﬁ?& rtﬁ ggiygﬁclg(gtﬂeh@ H&R& th @tr biB& ﬁ%néc@i‘ﬂah@ﬁtfﬁz%@ﬁﬁcﬂ wahdcibtases,
pronot er r re ul at ory q’Pence

regolating Fl'e;?gf‘émgeSfd@xb@ Fpin tfé\;pé gelilf’s g’ﬁasra(rg FOLﬁlgﬁ’iél]atCﬁrthO (cis) and
[ SuBgubhdanh Fokede kodiag prglomtee stracturdgenat ory regi on

di fferent fromthe pronoter or 30 regulatory region to
WhIC |t|s( dlnnat bl
rep 0 hetfe e ﬁ%p 7 8o & H%eé haerelcl)% F‘éfglgggggé&ptpg codes s detecta e
padube Asaspdrier getedGs @gerorthateasuy e@réssion, (oolRrd h@ %@g&yﬂ on a cell
%ﬂrgsaslbl Shi e&ggt%xegeng§ﬂcq§ﬁh§p@1% 1 E‘anttheqdé{tfﬁe\'imnggr Frbsiiate

arac eristic iInc udet ose . that e[;
coviditiemsp e thairiesent 6594 the FpREEREHSds PrsAAPIR tpk tP;i‘)P’fomOter or

E ugi% %E@&h@@%@cb thbCd %sﬁﬁﬁ of tt@kk@htd’ﬂ%e@d’h@ﬂ&b&t ag@vation of the
rO\M:g]a or none, ent rot el ns

chggqa,teggr TR FBE éeéWFn‘ﬁr ét gfr:tgrso&ggfy)s epgﬁgr g?qqe 1s a repgﬁer gene that
ngeedly aikedgeaprémater encgdeatora rqpiot ifareot frogntixy peomoter or

rwim%%&gé§3 RaticB 3 SRARUS haul Pir e ERIERE RE%’%?%E‘ fpene mey
asshye 6 BolyBeptiderprbgudt et ez heredsile detegiod psmeasuagd i agoptine assay
5 Qaﬁ!lc? ?e%%fltgr g %é ERAAOR! 8424 %%hich &)rﬁémﬁfs rcﬁ&ﬁcﬂeflhﬁ: iAclude those

uct, and that is tantl rdeg iferase
@bq@pe@csﬂédhlomamaberwé@ce&émaf,lsfe’(% ?ethéSYS aé?%?fl%s‘f fue ’
DRk RACKIH sGHAtESe, B@mak QrCN\&E HoBSoxe, Iﬂapﬂis&dﬁt poReias,tsock sgfreen

f t t

Rapekes REIG0LCGENEC AT APRe B0 SOF B orgres Pl en or

basesk hat tdi’u&ledidlhrﬁjelmd:ayulted fohexaneplé,bytaneémprEasser segh as an
0 a

aﬂzsyzrgeg @ﬂ 1 1fn 1?(?? ?D%Int st%}lo(t‘ﬁkﬂg | tor?ﬁ?ﬂé erIzEﬂltauE BoREdESh of

ncti a
t herefore, include genes
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codi ng for proteins which confer drug resistance or
sensitivity thereto, or change the antigenic

wahas/essser i stics of those cells expressing t hePCEPRR00E012209
gene when the cells are grown€n an appropriate

sug{t a{f_é n\((? a rc!@%&tgme FOdu B%AARhE is sru%E’cQﬁttlﬁl’y rgﬁ'%g%rebs@& k@@ host cells

S|stance mar k ers,
(&r@fgeelxeww whtnl@éqaﬁkgawd t§n P u@‘?rdd\ﬁ/aIGPQiﬁerr%éH? 0 e for

F20RRr R0 r@th@lr reﬁ@ft@r Rhed f0€ usHHeadi QX dsdeOfened tlthallow selection
auxot rophi ¢ _nm

\Nhl h cells ar g e
Reibos 01 B RERUIR AT ATURERS ot HRPTRE gF other
a%@;ﬁttthﬁﬁlhﬁfbn@ uh késemis cell fusayil. sSnitable maker snthembakj ioclude genes

t
Cga}r}gl frpglprtogaa? 8&)% ﬁo%}g dglrég'es%set%'? g og geﬁiSItR’{tP' tfr‘ergii1 é01t aﬁhée the
Aapigenipchateesugap hose deldls expoeseing aheor@porst,mge@e whiep glagecells are

g%\qum o) hg .[ap}%;r%Bﬁ%tte%Fle&Rr@%eﬂrﬁ )15 éxaﬁi'f)@é’\@e Jtek |§g§né§'iﬂclucﬂe5

of reporter e
@hgoric byd dorgrasitapce BXFESs YRR ‘@U%i‘@ Séﬁ‘dﬁ% gY ﬁéﬁb‘cﬁbﬁw to grow

{ﬁ dR'BHUETing BnoCRble m&@@&ohﬂs ar 8Ang) ﬂﬁb&opmﬂ'ﬁmﬂnhﬁs by
ative to the [ evels

SPRe
f r e I .odu
e edbore slrclraBBILheT RAD 6 EHOY OB RRRERd e e ot
ﬂﬁﬂh&ﬂﬂltﬁ@ﬂt/s oF sippla@netth;land hatabobic exaps ety which ccﬂmetrp odlected

f‘éa%utﬂgf A T

ﬁaﬂxe@lrhscnp&mﬂrmréﬂesq arsiuébtmgmm igonastaes well lamm Hetheprt.
and the like, and will generally represent a

statisti Cakl ¥h gm {Heqaﬁt oﬂr@f}cfr?éi‘%@n rod8€f eag@winbytddenparing

| evel from bac roun However
aipsessioe levek @l the TepRFeT 2§0aRtad Pa&lpﬁéﬂﬁé’%ﬁ?‘g%ﬂg‘f“‘gﬂ%ﬁ gpmpound
Rative o thelevisfiddpo@t b@fe prodiedn e)ﬁiﬁremm 4 bl theponbdbeaxposed to the

ol oru B8 e Bl %ﬁ%ﬁ%ﬁ%ﬁi%@% ki it RDeEEpo Bl s Aafle
le@#litun bp Eétabhlylecﬂ iqokmetitivehdioc etaespla bfymm@tu@naem using a
(e late}tgllal?oqs epetr 8 gg V&f SttuofoE QF%rﬁ{nor&Eerr ﬁ‘gﬂh@tlﬂlé Yand&dil %Eherally

ruc ura gene, SUCh hat actlvat
cepréshet mvmt?élv significaaijmcerntsioy degigrssin F}eeda‘se frgm background

P%We@&tﬁﬁgtarcﬁ%g‘erﬂu% zﬂ@beoﬁot&hﬁltﬁ&it@ltaﬁﬁﬁhvl ai@surdmient simply by,

refers to the nucl.eo
héav Visgal o egdettcdegithe seeert@tﬁ%@wfeﬁh?fﬁ fr?él)ferafh éEtljtY py cells to
NP dibdaRbbnies b IR RESgenRfsubibABesar e 30
polynucleotldes (for exanple RNA, cDNA or genonic

si N ITng;] %@3{9%%5{%1}9 1cape£ nctlégﬁ(félggdgggﬁjp g?f\(f@erf"‘a promoter

ne an
8t reanidtay regI@mpicb:{rmgubapedrsa\;angalgegee qedribat epc@érﬁquprt 9f the promoter

| ur
%@%ﬁ%r&l@g 3n fégggotoqg&e&ted t Qﬁscﬂgﬁbﬁ‘ 6f ARA{rAFturd YER

are polypepti rived from ot her
speci es havjng at Ieast 60% guence | dent
rrurl Abe trmh e~ PDARDABoF A tq %E(BO YB“R]GOQd%i‘ ‘é%hf)' ppquence of
NEOAD N85I (r8ERES tor $BQYID NOFB(hueta). “HIddA3ZEOFRIKA3 are

sy iy - oo B S R om0

(petics anSEQd DD sehudiOe 20046 634/0r POTRERXBOSs@iostomd or

ﬁ%W%F eb r gﬁ%t}% ﬁseﬁg%%qgghq t% éf 4tt1£1§t &)@/Q Q-Tgm%ﬁ}%lﬁl:l(@)f fhle $kburine and/or

Qlomamﬁlazzé e)otem}q@mpq)lmg@tldgq AR p@f@;q jpesieghaving at least 60%
%%&géﬂ 'd%% 488 hfifhe oEXAARE BD Y oteeDWE@ID gEMem: SEQ ID NO:4,

e derived from ot her 'speci es and have a
§€S@?¢t§[ﬁ}’%equence to nurine and/or human 4833427Q06Ri k
(sense strand or

The term “4833427GO6Rik” refers to the polynucleotide having the sequence of
SEQ ID NO:5 (murine), SEQ ID NO:7 (human), SEQ ID NO:9 (rat), SEQ ID NO:11
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ot her species having at |east. 0% sequence identity

Wi t hﬁ%rgg%lﬁﬁq%ggﬁlersggoﬁec Ve ;‘ Rxfﬁ(égst er ﬁgg %(E:)i:’ chicken),
dTySEQ I Wax:1 berhimpanzged' H’Iemelqgs r eff48p X427 G0PRK ap¢ agl,yﬁ@cl%gtl es (for
R gﬁkﬁngﬁw ¥ RhbARABNG tmcd!reea&w@@ il OUmeAGRciO! el have o

rogen onds Str| rlgenc ? S use
sy ey sgflyesica tQMmpERe 3pBlos hivmaR é@ @Nk o ﬁéafﬂdeoa{du |y
ééﬁg pl&dedy, tHak}Qfg% s@ﬁuent‘ék ldehutyrbftahl%as%t)% Hamqwdsg’saff ¢he murine and/or
stringen zation" i's u r
o L U Sr A e B AR Ry et s o
1eRk 80%sequeniceidehatyl \elth)ﬂiuymwbe huiniag I48§/342@66¢R1brpe¢ﬂemr ($EQID
v as reflected in the
ﬂg%‘?ﬁ%}ﬁmgt F%en@%eqy (Tm) of the doubl e-stranded
("ds") polynucleotldes In general, the stability of a
ds Blm tprmchrruificdubridization]ras ppeshhesein gefgrs ipniedinding of
ﬁﬁg@%ﬁ ﬁﬁw QhindRdf L EIREs AL W @ach Sy %bhgh h‘ﬁﬂroaen bonds Stringency
|

zation reaction (s rf Or %ﬂ dh those of
]G‘F’elﬁ wird to Sybridigengiyen PoPF c}arlgﬁt Cﬁ@ e OF e ?ré asing
Sl irﬂﬂ@ RgY Thaﬁﬁﬁﬁee‘ fsﬁrﬁlgfeﬁt ypbidizdtiaat is asedstiaréinge ndfyr to condltlons

‘ﬁléc%eg bt cﬁ%ﬁxgq.' Ftéqsrg 8@81(}3}1 eddf rg@ngﬁleszagf GEOL %ﬁﬂz when highly

&thplbdlleﬂat)r, daving éfvebsse trosmaalkst asan&ectqdhatth@@pmng temperature

é:btgbﬂl fads
USR0S TRUAIRI A, M BL6. A0 b
papmudleofidenor fingried ef sﬂduyn asmﬂncgg%tw&émd.t?rypfrat%fﬁéf ypically, a
ﬂ%r%fatm%cﬂ%t Pp&fcﬁﬁfe& hnﬁ&%n@ﬁﬁﬂt 0PI %eet ﬁﬁﬁgd:ﬁcy, followed by
tar get - DNA bei ng espeglg% g pr rred. Prefer lé{e ¢ h
weﬂ@p atisrseagng ﬁtﬁlgléﬁw ?eotﬁglyglil%lz%tb%mt{%%Y TElFies 1o su
@gmlﬂga&(ﬁmqu&g hybri di zation in 25 50% f or mam de, 5x
Denhart s solution, 5x SSPE, 0.2% SDS at 42C, foll owed

hl g gglfﬁ%]gr}% ’C@ a%eSP EZ aeirat%f? @n?ﬁyb@%atgﬁer&m &> &nditions

rl condi t1 ons
thaberpeit mrgetHyNAitd |bzrai i oymplementayy nusrieacidiBtaghes beppo0%

%%Hﬁp 5?6%61‘5&?%1)6 7§b/§ gﬁﬁhﬁr mlaypj%ﬂef@alﬂ{‘a%u@ 3&’/0%@1’&@ tdthe target

I s.'not

|
RN e5eih ireateuilian shovt B SeaBlo figer N;Ag}’r‘?”& ﬁsp?fgaé'\%eferred
SO blyORS der@fel Qﬂﬁ@éﬂ@ Lad Bdomreretdnditidfisgquid@lent to hybridization in

%{}‘%’Ir %ﬁ;rg%/qeg%] OnS an b é@%ﬁl‘:‘éﬁﬁ%&]ﬁ? 2 458 %)ﬁo%%d% washing

art S
$0b AKISSPE, (52@/<)SS3Eat 65°Q%‘1’£€[ﬁlra‘te BB, strfimgeh opesdbrisljzation” refers to

6ﬂ?§§8§5 ﬁh8Wesrfnr1%( W%?ﬁ%atlﬂﬁggog?fz a8s§9§gl@1¥: gﬁgequm‘é‘es that form stable

enc t1on ers °
tivdds indrs 8 MaNAGH at @Eﬁ’ﬁ: 1.0, Hybybdd satdt sfabledn 9094 M NaCl at 65°C, it

R«cﬂﬁ gg@eds? 111? ﬁn% sttr1§ e%Q;f Kl donsbas conkm lﬁeg?f‘krefym{ igh

sgggem—éfmgdttl@s S8 Qpré)ppdéﬁ gg{agg%gyéhélén éaté)n 1n 5%1% formamide,
%Q'ﬁ%rn%gﬁ s%blu@ﬂon, SWFEB} uhes SIO$ erd2Ag, folloadby abdiing in 0.1X SSPE,

épgl(]) P ﬁgg ﬁbgﬁ%{. g"ﬂ? Rggaée ‘ng B a}}%?rrlc%f:]hyiaﬁldlza ?r?’ i re%e??t%)condmons
ebietlenttaitydhidzatiyioin W% &ummmﬁket?@ham@s@@genof%‘ﬁ@ 0.2%

égg/ﬁgégg? %/3190 e{%ﬂ% wasRinER§ 1&%@ ? 5)09§lb§ 'a@ doy DR AskE Iolution and

WO en I es ans an a |n|ﬁ/ atleaaﬁéq
iSSRE (see, e.g., Sambrook et al., Molecular Cloning, A Laboratory Manu old Spring

Harbor Laboratory Press, 1989) are well known to those of skill in the art as are other
suitable hybridization buffers.
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The term "substantial identity" neans that two
pol ynucl eoti de or pol ypepti de sequences, when

woms/nsBiy aligned, such as by the progranms GARCIGEP2005/012209

BESTFI T using 5 default gap weights, share at | east
65% 2qLen e%ehﬂ@ﬂty'btlﬂdmg’rl%t&%&b(l@é &Etﬂeﬁ%\%&ns%%f@ﬁltyg&%t least 107

sequence 1dentit nor e” preferably | east 95%

Mequence |dent|ty or nore (e.qg. 99@6 seguence

identity or higher). In the case of pol ypepti des,

I(rj e ? 'f metgm sidbls@AgalWiérehy’ ahearﬁQhatdmd @Etynoaneomeecsrqrcﬂmepude

iffer conseryative,an,no .ac subs

SSR e Bhet OB SUIR B8 1y 6 R SR B AL using

Jeehtr @poeeiginguene et least 6hlochqieast ideetiyepebsalip ableest 80% or 90%
6 l(BBY, 99%

sfcélg%cg (%:npé\rh moréJ ére@egaﬁ 3EEYEO5% sgcﬁ%@g gﬁtyﬁc{rgﬁaet( g, 99%

uences are-ent ) . )
seqmmt: eiepusméegmh e tl@c;@ﬁmnfmb@ﬁp@qi% r@@é pgRetideps(yiich are not

ﬁéﬁgfeye}abléaﬁfeﬁsﬂ&%&%a@&&&ﬁmb de&hegftaﬁa)@ap@mqw@e
are he sequence arl son Itgorl

QORISR dfM}Plﬁth{é)n@ BeYsRFCALY 524G éel%%squlg?ﬁe Whlig}teftﬁgquences
dr€8bmp %QU%@E GSihg b @écﬁlteh&eﬁcohﬁpatrhen algbettencest aad udarence

based t 15

e D, SR e AL PO 1 a bt
et ecd sequince dgorithtreplogeanh phenstagyrealegpnratedrhhgfequence
cﬂﬁ%[ga&lsg‘n %g{l{ltﬁ@henpéqycul Pﬁ@ AYEérRS cflfkggél-lhelgtug%gv thBYest

nment
qum(s) selathtslto 1 roferer(cqgemrn@s 2pad on thy desiemaled gregram
525 meteld. Yt al oPge R8fdes B} c8mipaAEE canWe@oniadtbd, e.g., by

%f@ﬁgﬁ%(ﬁ@%&fﬁ ﬂg%lt%éé\é(ﬁ% n%’f@gq r'é@%ﬁ;, (1981) 2:482, by

B bMol 35 ﬁﬁﬂmEWﬁlthm dfMeetlieararts WurGelngt Mos Biol. (1970) 48:443,
lgg{htg\évgaré oarcsl(rwgad tggxﬁﬂlet ogf%earsgrtl) lg%ﬁfjmanoﬁlrlgc Naﬁ?ﬁ%acti Sci USA (1988)

Vi sual
@M@xhyrpdrﬁpmfenmd 1aip¢mnertt1ftmnstotﬁ ghesq: dg@mﬁh{rg@k{@l’f BESTFIT FASTA,

&ﬂi&ﬂ& nrgthe%%gcﬂl %%‘hé%@f@ofﬁgﬁﬁphéléé '@ﬂzn&@&l{ﬁﬂﬁﬁlter Group,

gor It SCI‘ I bed
Nit Sidngk Dét, l\/éﬂdlsonJWIﬂvb or bpyigpal UESPQQG)H O e4y3P f@f an algorithm

g&\%gs"yﬁft?ole fRrdeRemLERRED %eﬁ%ﬁ?{@n&“ﬂ%ﬁﬁ@%md%e@i&bké gilnylarity is the
BLAPE é]gﬁgp}ggsﬂepggaéé gﬁﬁlté?p{f ?ﬁ\g i L zo‘i1 ?Lﬁ@%ﬁ I2 hS 4%30 %/9 )Software

ot peeBthing Bigfsauintlykds @sgpslﬂcmclymméam thrsughrtbe deddnlEenter for
f th uenc i SN Ith
E %ﬁ@gk¥¥%3gﬁgﬂﬁgb HE%) E%rn§h1ngHg§ﬂ)&ﬁgque 5, oram
bhanBtASTR pedbyrEnousabe m]uerd@fcamplagsqb%bhwwﬂ@ﬁ(lwd

garamete%p caﬁ?({fs%cl; 5\{5%&) rFo&E‘AnIEJ ?c{}@ seqﬂ@rﬁiceg riﬁe ﬁkm%’%zém uses as

Pr oc

Acfaults eswyprdlmnb (W98bJ aggxnestatimn Eée iibnané (e Rl @8UNI62 scoring
639 { ¥ HRAIKRA P e AkbHSPOH e Wadd. GASUSS (TIB93 8918315y .e

or nonconservatlve am no acids are grouped as

foll Hydr ophobi c si dechai. o

al a, 9%1PUTP|0éel§ o? fi@fylﬂgawr}ﬁ a @sosPBth 10%5 as cggSerﬂFEtve or
ﬁk&ﬁcor&&fvatﬁdﬂ limldkcdcdis@resgrdaped:isafoﬂm«vs éﬁyﬁrop@iolblc sleshains:

e chai ns dic sid
ARf Py Sl e HJW"P@“%‘?&?* AL i fcidic side
shales: @Islalghs Batgie gde ehains: Eﬂmeglnd@lﬁéé% GES Q%d‘éﬁﬁ priyenging GHEN
%ﬁehﬁ\’l? %y %9@%53%1‘5&98@ siRELVRSN trpMyR, QD}@CCgﬁseh&tﬁf@ﬁlbstltutlons
sane c conservatlvg tﬁbStlt s constitute
@%@hwgbﬁguﬁom?ﬁéﬁenéfm% acigy inthe sane s %ﬁs gnycgpsegratve
FEEERR s coAdtlife@kchabing Q0R¢ G 34 0n POITThERMM5s Fd220@mber of

-9 The term "anti body”™ or "inmmunogl obulin” is used to
aﬂ@ﬁ te intact antibodies and
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bi ndi ng fragnents thereof. Typically, fragnents

conpete with the intact anti body from which they were
walzsosd4df or specific binding to an anti gen f rEQIEP2005/012209

i ncl udi ng separate heavy chai-i%s, |ight chains Fab,

Fab'rE¢ ng,pnn )a?fftibéﬁﬁ or %%ﬁ\bglogﬁﬂlgnﬁ'ﬂﬂséi @Hﬁdﬁﬂ@ﬁ'iﬂ&‘?gmﬁb’odles and

5 1oy t echni enzyii;nghtl 4
bokding Gagmertp sheseafcRyrasally rifagaients WHH%@WB qlﬁgact gibody from
Wi heR et dRGNWed ?dxssﬁe&ﬁkcﬁlﬁﬂﬁig t@ﬁlﬁia@ﬂioelﬁﬁ’f@ment including separate

%Wﬁgg&gﬁéggﬁﬂna@ 5 SR SRR Bl e B by
rBEahighs. DNAGedtiqaes,antbiykotyiatalos @hemmlamdpsrabos peisitdck ¢
1%12;11:1;{{3%? illng l}bﬁz;}% rrr? ge;rftfb%d r%sthElHHgstdﬁ%lnagfrg?hmﬂ%vlo%uhn

ant
cheiaw yidtnghtherocalpapmjugatid B qm@ptwdc@ﬁ fistqreprotens it gther

o{e%c’s Tﬁé %p&(}d hhﬁocﬁintalsg Qe Ges Bﬁﬁeé‘i’@c A8 dA B¥peétific or

ds ‘i ncl r
blﬁmktlwgﬁl entiledy is on agifsist hyb@eaém%@ )@havln%%wgéﬁ%\%qnébeaw/ light

AR And Hvb HiffeEéi‘R b1rchHgJ§ins BidptBiB0 hntiB6 Bdsead be produced by a
Kostel ny et al

Vagig§] Qjétﬁethq)%s 18?4‘1@]@6 fil%]pl% %{}thlé mg?,]ox)alm A{%%é a% gagméa‘r{s See, e.g.,
&ﬂ@ﬁkfﬂdl @ade}ﬁmalﬁhn@Bn Ekﬁ [Fhveurtod (19908 @ PBopel; oostelny et al., J.

AN %ﬁ e( d %é)‘?édlgg g% C eI net gi%é’zlstgﬁ gﬁtlé) %]'l‘?ale %P%rgg}eo'gg §Pkcifically

hnads be forned both from cont| guous am no acids or
nonconti guous am no aci ds juxtaposed by tertiary

f ol dTllﬂegteﬂ‘g BpibsRt 6t nant%@ﬂnt: @Pt@ﬁnfn‘aﬁf’f’%feﬁ o s@t@@hlagldtﬁtigen to
an no acl

s ar retai ned
kb Bl S el a9rb S iF DB TBR g S TG b o contiguous
11810l RI¥ of @bAEdHMigabes dnyipbaaidh yuxtapstedisy 2ftidry éading ot a protein

}%\A}ﬂ‘éqrhﬁzg ggnggrf%%lggggtg\{leog%%n}ﬂ?raéldg laﬁseg 5i tﬁ/}plle au{uldyor% exposure to
Malra’fg sobveativitseréas epitapres freed [battq:ralarycfg}ﬁn@g sratyoerlly lost on
%/ga[t fc' WRL de?ﬁgﬁﬁg}&{f&% AR t@}!)e &?ﬁgﬂ)}; ARIddedaQfast 3, and more

exanple ay_crystall ography
amllzadlmsr&?sqrcﬁﬂw aminet asisls ihaghiaRF eP4tieh et pirpat ogekmwds of

?/% mlanrsﬁ)Qﬁﬁ CWHB%QQOIP Bpégﬂ%%ésﬁntlﬁde bt &@ﬂﬁalé R- ray crystallography

B ! 0(;1 enﬁ N&{@ f;r%/F tocols in
tcbdaymentinabputles m%&@tl@w?f@e&@ P & SR ORAMRBINES 58
FAMAR ih §eéduldrBiology, ¥ obicoptlenn mmﬁsﬁy(]@%)mﬂngbomes that

abi it of one antib bl ock . t f

. gﬁeegfﬂég thg SPH Salyop(ecgaagf: g¢e6§{iecia1rr]1ta mmRFe 1?311@91}({595&19 showing the ability
besagitibedy anblodude birepig opesthef aatblmﬁ}’ taiariergafdniigen. T-cells
%%Iﬁgr‘?ize{ ?Jnt&?%u? ?1:{1{0?) ﬁ5f ABRUind kR 2 AW HPCABI s (;er'bout 13-15

recogni ze the epitope can deb
udent adidsddr GiP4icallsy Ttcelds thé\@@éﬁ@”@ﬁ%% eRYEoRE G be identified by in vitro

%Eyysgﬁﬂ ﬂ&@ﬁf&dﬁlﬁgel{lﬁ%énﬁ@ﬁ@rbl‘i’f@rat@ﬁ ﬂ&ieedrﬁ‘hﬁkﬁtbybaﬁ thymidine
Hthym di ne 30 i;ncoyporation by prined

el |
?r@@ﬂ&férépft by Elﬁméé, t6 n(rgmo;g%e t&angpltOP% Bulrg? et % } ?nf Dis. (1994)
(118980 19@7@51 drltbon-tRpendeyt lahiﬂgganetd)méhlj'ﬁmhokyﬂe lassag Tigges et al., /.

%%%%34" Hspebung DIR0EbEH T8 e H60%D: ok e ceor et on

|nnunogen|c agent" or "inmmunggen” s capabl e of
in d udinrigmaninogentu AgANE gi Ic ANNHESETN & C%Rjthlerﬁ)é inducEg an on

A NoRles At fe ﬁs@a 1&@“@#011 KRLinRBAtLY td Bma%ﬁnal optionally in
conj unctl on %Vant The term "adj uva

IC@ﬂJéfléUCthWJéh ép ﬁﬁi&ﬁﬁ& 1 tler%@cﬁuyiadﬁ] aiers &9 %&orpﬂound that when
%QHﬂlﬁiEk@iédQﬂ cwh)hhct@dh il b efitigfet QUBMESts theinimmnaeesponse to the

ggégeonnn Bt ‘@ﬁ dg‘fﬂglsaeﬁ qu %ﬁﬁ%@oe‘s élV\/g%eﬁlg%aqm nirﬁrtnung geis?l)r?&?o the

/Adn%enanﬂﬁw@am canl gugendnt an immune eespesyEdrysevdrgl rs@chemallns including
ani sms i ncl udi ng WO 2006/ 056340 PCT/ EP2005/ 012209



-10 | ynphocyte recruitnment, stinmulation of B and/or T
cells, and stinulation of macrophages. Conpetition

whzbwewsndsant i bodi es is determ ned by an assay RQU/BE#FR0CIN12209
the i mmuno- gl obul in under testjgi-nhibits specific

bi ndi n referen €. ant N
lgmﬂﬁﬂﬁg%ﬁ§“?VB%§ %?ncgﬁ%% ]$PVgobfcehh% assdggﬁgggp
aaaphageor exanpl e: solid phase direct or indirect
radi oi munoassay (RIA), solid phase direct or indirect

enzy (%ngﬁﬁ%%%\%@éﬁ an(tlgbﬁ‘l)es 13%&@%&]3 Em@ga tih @RickSBaynmuno-

ésee et al Enzy ng iZ 53%
orulin usieasest abiRiisp iR YO AYIOR ﬁefemce(@éléo T 1k Eorpmgp antigen.
Rhmerolss tyfBWP&I mpétkH3 @)ncﬂﬁg as8fd 4rell@owns fdrledamp]&asiﬂ‘hd phase direct

d|r ct lapel ed assa ase rect
¥4R Wc&: Hacgglérgg}ufl%aééa‘\gﬁgfﬁ mgﬁuals%d{%clji 8 mdl&ﬁf eg%%me 1mml&noassay
(Eakprsat driyh h&ﬂpaﬁtmn Godyd séspfitahiiget klay Meth Bﬁlﬁzﬂﬂ@l (19898 8)242-53); solid

l i
%&%glrgﬁt% in- a\%\/gllnc]glf% @%%1{@1@1%3% ]g%z%ml?ﬁ?gé') f%g.%M 19); solid
Piras diretit ﬂ@@ledb;ss@y; aqhéxph@ﬁe@u@;t,&al(e@qﬂqup wish aggay (see Harlow and

g\x;{)o* i o }églglag'&gtolé ﬁ/fa%%}b, @(51@ sphiheHarbdrahedse dodal) Asolid phase

auer et cand
pecy PDEIA 8 Cality] (S it ola by T A 3 Ze15): solid
%{asp Hfrbcft |b@<§11rﬁﬁ‘¢1ﬂﬁﬁﬂAUQMBdng @ all, Bblbg (3990)aCc6:546-5eBlahd direct

R0 Bl Rhodia Lot Pl Pk BPELERO LA iy ko
Lseayiat olvésvie usdoflputrified antsgamdmuded a bylidoeetr acerpnietgy bedring either
?ﬂg? r(]et anounlage%%d & ?H{?%uh?%lgplﬁm A0 4 IQFQE% {e@&@n& rrﬁl@Lllesglobuhn

presence o I Munog y
Chmpt‘e‘st'e inhipitinTolg Inesseittied by detgrrainent the Amexabaglabel botind to the

&l SQPQ&&% deﬂsel@lltthé bRdeR¥ of BINEL hﬂahﬁﬂﬂo globaln. ws@@mp&ielm

anti bodi es) i nclude antlbodlg g% g to the s
%@P@%Ob‘éhft KETEER IR EReess AFRAdieHYEY Yo Rs bR oB &ssay
RtHeRdg Eﬂtﬂ%&lé&dhrﬁ;ﬁﬁi&tanﬁbbalep@namfgftb chesatreyeppiopxasthk reference

L w50 AR 0 T T

qﬂtdﬁa@@mnd by }Dhiee&mtnde angbedyser stetic indtanicebd gicur. Usually, when a
86l RS BiRdiRg CONNEE:

S REPy e pRba xSy RLAL SR BBl pRtc iR

ﬂmM®EWnentbnmmmnwﬁQSéégétkw%ﬁﬁéééy%(1) preventlng t he

di sease, i.e., 25 causing the clinical synptons of

t he dTI%@%? A0 reh@nGRVEE LPisdabe @lcllﬂid@@'fﬁi) Iirh\&huﬁgyhdlﬁsease, ie.,
-exposed to or redliggsed to the d se. but doe

G e L £ TPl Gy PG SR G SCUOR ek P BBL Ghat may be
osedd &y ﬁrbcﬂl@pdsb@tcﬂﬂhﬂ dasasse biut does nat yeskpergenoe or display symptoms

523
8F &%%ésg?ses{}ﬁ,bxﬂg mgglpms{l L agg hgrres%ng %ﬁlse%élgfné é%ec‘develogment of the

dausk ngits dgried syroptoofs; 0heé) rdl@Sl@lasﬂ@e diseapq, §.e¢ Fausingapgression of the
peutically effective anount”

ﬁégﬁé% %dgﬁ%ﬂﬁ?£@$5§ conpound t hat, when

adm nistered to_a for treatlng a dlsEase IS d that, wh

suf f i "¢ Batapeeiafly é%%ctlg%rﬁowfe AReBhThergrount e foRaR that, when

I@ﬁmﬁt@ﬁﬁ&@@lﬂﬁdrﬁﬂal fr ebiagid M&a@d’}&%ﬁfﬁamt kd effemt yuch treatment for

nd|n the c the d
gée&gfqafey tl'lleﬁgpeggxnﬁgrvsgg Stﬁ\{e ar%(%ué] wﬁ]?va%ﬂgeﬂehﬁ.lnl}élon the
bempbunedtteeldis@5e divbsientrity’ andage avaightectal f thi amammal to be
|@t§5acts with a target. The interactions include,
Bt are not Iinited to, agonist, antagonist, and the

i ke, as defined herein. W 2006/ 056340
PCT/ E‘M@@lgg,t@j_ JOGIGS 3 molecule that interacts with a target. The interactions

include, but are not limited to, agonist, antagonist, and the like, as defined herein.



- 11 "Optional" or "optionally" nmeans that the
subsequently descri bed event or circunstance nay but

wonmeeoiseto occur, and that the description i nclrRa@EP2005/012209
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i nst ances where the event or -dilr-cunst ance occurs and

| nst. ?@%aﬁbr"@ ol |lz” %@ﬁs AL the s@s@&@%ﬁ yHestBed @%@%r

any ease npt om _or, i ndiCati

ciguib}stapice Mg RHEN SR Pgwan@drféﬁt thﬁ?rﬁ%ﬂ@“%/ﬁ}fﬁﬂeé Insganees Where

ARYVER BPefrcBhistat 3@ FBTHRY irdtak@ss whidl indb&gotbut  not

tTmted to, humans; non-human prinmates such as

chi nzees apd otheréﬁ es an 9an%éto%?c'%§hamm

ani mal8eas e aMERNT TSIy SUEHUOTy HERRICTY 914 d

swi ne; donmestic animals such as rabbits, dogs, and

cats “thtabm’f ataunsymamniabeedngl tiomeinainrls. daiortas, meanshngsnember of

%%t SamTLBe daﬁ%nrgchg&i}ug gj%t RbORmiteD e, hifah; K8n- }Eﬁ-ﬁ{fp ﬁﬁlaﬁ?sg such as
on-'manma but are not i mted

drithpahzeep ankdeothqivpes él‘rliﬁﬂ‘)@ilib}j pegies; fagpeagimgls SH@h?bstcéﬁ% horses,

Q%E% Cgﬁ)H{s a:[nd%@@né’ Hoﬁﬁ%‘uc a@alk hdR astrﬁﬁﬁﬁgnﬁgls CardiNdati@labokory
Out ani nmal fers to an g I nee

ERATIaA Ry S HOASRST B G N DGR BHEgEi aRdiky, Examples of

H6NSSamBals havidgbede assliatedfo, Birdhehé thallkgo The gne’subject”
5 General Method The invention provides a nethod for
%%%%%ﬁﬂﬁﬁﬁéﬁﬂ?ﬁﬂaE??VHSﬁXa conpound. In essence,

test cells are provided which are capable of further

di f f Eherrindtiansgenithaimador Skidckoutanimelonefersttedn gpginegged animal

SR t ui‘ Qkpression of a

L%‘f‘{l%g’%@%?ﬂ%% gs?f?nf i Ci elﬁ ' %?%tr Eée}%dggs:}tlﬁgon”poand or

@@Hﬂgﬁwpgﬁﬂ¥o interact with the test cell. The test

cell is then induced to differentiate, and the change
i n expression |evel of one or nore indicator genes is
determ ned. A suitable test cell is first selected. In

general e,.test cell used will be capabl e of
fumﬁ@éa&ﬂWnﬂaﬂontoaniMeHmmaHam

termnally-differentiated form and may 25 conprise a
cel | The nwenmmrsmﬁ@awpieéhoti fopHeteasingrgeasioKisHY in afemppend. In

Liske e, t-EE]tecefl gﬁﬁ'llched%ﬂdp §re9:5 ff@ﬁh@r AFEden@itidN Ehe test cells
popul ati on o [sin

0
Atercontrgtedyeriya e rOTRRAINGI 08 5 aé@ﬁ%%é %\}Bfédsf%%w%boq of time
%ﬁ&en@@m&l 18t @b inpPuhder tee@bn@wm@ma&m ivith alte @84 defl The test cell is

part.i trans niml . Prefera

eiriniisee e iferqntte SO0 fes0mescn ppremata by b ggmstsdndicetor
gauk&hkmxﬁﬁhaican be nodified by incorporating a
reporter construct, for exanple by replacing the

strucgt ur e
4 SBBM@Q@@&Q??H%[ &Eeec{e%lr %&%‘f&gfég etﬁ@&ktqréll QAbed will be capable of

hontindr slgféarentiation id b attfemedmse optermingl] gﬂe@%ﬁgﬂ%@%fmd may
%In rife a Eéﬂrlﬁferﬂi’s%ﬁe &%&@ tgsome bﬁ@dp‘l%?ﬁt Qi dGBOBKY. GBW k&t dllyan be
on oper a e r.epor
mspmzaé S5y iR qmugaéw&o B8 SRbT ahiegiate. ARrnalydly,the cellular
hétahhyobess / thidied Boditu, Adtdididterirg] thy tesVO2PH6/d0 56 34 Bnimal,
005/ 012209 . se _a_pan
ftéwgﬁ rararererab S g £ Gals AR i Sy R A2
eopbsedes a

The suitable cell can be modified by incorporating a reporter construct, for example
by replacing the structural DDA3 gene or the coding region of 4833427G06Rik with a
reporter gene, e.g., by homologous recombination, or by transforming the cell with a
construct having an indicator gene regulatory region operably linked to a reporter gene.

One may utilize any of the genes listed in Table 2, or combinations thereof. Additionally,
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reporter construct responsive to the regul atory
regi ons of one or nore indicator genes. Were the

WO Zpanieds0 construct provi des an observabl e | abtT/EER06I1012209

as green fluorescent protein-(%=P), (3-galactosidase
o(ng?r’ncé%f! I}SE a%ranglg)? tvu) 516‘ o?eagi?fe}eg?{esf:c%m vﬂlre?é‘ &Eﬁpésy cell comprises a
conpri ses ‘no nore than tWo reporteér constructs, nore
rpp@t@rcabtyuct cesporsve todhe mgalaraspovdians of ORe OF HEFe INAigRkY genes.

\%’iggrézrtﬁ@{;gpgﬁg{ Ecﬁigﬁfhgﬂé?%\rqlﬁ&loégo(qﬁ&g@blg 'Ié%)‘%lsé ﬁﬁd’hﬂis ig?één'flglglﬁélscent

. 0. | | . u 1 0 u .

miaipis PR Beaaeterighe (96 rrahe B etehIciteal pigesfighggmprises no

rﬁ_@?z?har@tvﬂﬁfh@'ort@f c%rﬁﬁrhcts,(‘{ﬁbﬂei‘préﬁl}ébbimcﬁmﬂﬁd thee beedrdpavtengonstruct.
erent t { es

es t. cel for. .ex I ,
e e fpshbeau ctiarr s bedsabr A PR, E g T URPaE dynucleotide
@yfidrrepic @fieriyeon(an qultiplotrper@ncstua. Initber ¢agy, a panel of test

The RaLL LG AL yidlGat \@fn Bl Emyoblasts and
TSRS AR P ERIER L9 e ppe Ak Smobles o
seiobbisisyiang/oritest cells dawyedshern deffeseispeaiesd e gt mrayge and human
l.ggponse to exposure to genotoxic conpounds or

conditions, and little or no response to conmpounds or
conditions that are not not oxi.c. The " stron :
res p%l?fsléartlﬁ’ﬁﬁr IBICATOF geipes ﬁ‘gg‘? aesést}'leglafed?{ G%Fab%’ Sefelftd on the bz_’sm of
theMRele@ Pty Aitd.,ahey shouRinsthibst genegatdpynemaleypesade fpygenotoxic
conpari.son to,.t.he degy f At j ' | cohBitloRe that
%%EW S OF C%ndd{é%%sf %r)l(clgfét%lg 82‘88 %%Eo%&t.re tg g%%???g n ec.og.al’titog}lt; at are
eargeactiosenTho “tiveg tespokygl oumbk eithsr p regyflatidneorgaya) regulation,

%@ggg%gﬁv&ﬁﬁ%wicsifgﬁs B%Re YR SRAREESLInRIA @nde

“The’conpounds to pbe tested may be, . d
deencead A fSEROTORIS FOBPARREOT gmghtﬁagy eife b@(,cempag&on t9fhe sbackgroun
RUEE FRPRUEHPr&Eraby the i Satorgenkdiid comprisaiDBAShnd

drugs, ¢ | ex environnmental sanples (for exanple, a
ﬁ%ﬁg¥ﬂ%¥££gil sanpl e suspected of containing genotoxic

agents), and the like. In the case of pure conpounds, '
suc hThscdmpoumdanpbetested gnaydediedatdeEomans soprcefaadaidyybe provided

ampbeterdgay ce “pron
e

slogses(éar (xampley e watsnes soibempbniwspgdashoficprEiRing génpgoxic agents),
grgcf{hlé'lﬁ{e.qglq?{ ES‘LSSVI gﬁd@%i)ﬂﬂmu%f‘%ﬁtaﬁ &yl &&\?&:ﬁhug Bhdidates, one

ected ce ] tolerate (o do ich 1s high ..
piségY PEPBES %IR8 diiqeseosedy SritabNg l%ézvﬁh&ﬂoag, tration at
QAR KWl defetrBE b Adsyrvd ahelowesaohestratbn dikklyittd bagseful) and the

such as, for exanple 1:10 1:30, .:100 , :

RO PR icgP GOEBP AT e (i ot shiy iy i gt hian
geoughaxbe tagenin the naselé uskisevofangmesi ponwilpraferablipriepare a series
0 i RSt e | /st i : ' ine th
BRI ISR a8 21003, Rapehd R oo
dotentyl ofreny oncladeddisnetomicrgenthla the Fass of ppiranmensal sypgles, one may
GRALAIGNS ebigBiIKht 138l ik ealasEsIet RPEEInd R¥eeh sehpleRathexditition to
agents. Environnent al Sﬁnples.n? tlgnall qﬁ’W Lof
determine 2aythsy op pot the surple fgntains Sé&gfl& ?)c?§§‘%lpﬁ‘l‘ ¢ levelo
eddR61i8 adn@IEM ik dtERetallBaRbRE htny optidndlyrigistdriliaed pryr togesting, to
DS 5 RO DB SRR R B ot n the s
mai ntai ned in the resting phase (GO of the mtotic

cycl &he sdettidwslibatesdntaoied avitharmppuofls ongmplesevhile being
ﬁﬂlﬁﬁthﬁﬁ]’eg ﬂ% h}%ege?ﬁlg?gtaseﬂ@m bfihe rnﬁ%tlic%clta,oan‘a(iﬁé{{bateldr‘for a Feriod of

general, ] ationtinme wll_ be ai |.east. abou 1
g sufficiant trppran bt B atsign &0 or@ad sspeab tEDINH RIS me Wik be
Stlehdt :PUS RIRFEQ! Rbkd/preRtableAIéastdtont 20 nfidites, s8ll ildre preferably
nore prefera | east,. a urs Thg,f

f bl 4 h bat i. . .
e b BBl SpnBHER HOSHERAR cme



preferably be | ess than about 48 hours, nore
preferably | ess than about 36 hours, nost preferably

wahoats63R t o about 24 hours. After incubati on RETWEP2WOR012209
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conpounds or sanples, the cell-43are optionally washed

ﬂrgfe cﬁ Wé’l@ss%ﬂéfn ;5&3‘?1@'45‘ hBQrscﬁﬂ'Elé)[ﬁGf‘érab‘l)hl%& BAPISAd 36%ours, moét

condi.tions that woul d induce ecells 5to
Riﬁfefaéﬂ%%hquéﬁ%t((%t}?é“%‘éhP‘érsﬁay or may not arrest, and

fail to actually differentiate). The nmethod for

I ndugérgnélithtien anmthithé tcﬁﬂpwdds og eamaplad, ltlye chilp erechpoiontllyewashed to

rég{ﬂtv}e] gr%léiaﬁrn%ag%:nlg%&g%%% %{g%r{ exEv%gedtt%g Qb&"ﬁltlox% i]hq\(giloﬁﬁsmgluce the cells
pelifiefentlhe (the kélb raayeorperymdttaegst andifefl e eenallyadifefeptiatg). The
Igﬁthogq 1ndFé1HE afttddGLER Wil ggnef"allngﬁﬁﬂ &bl Jﬁm’@ﬂﬁ ckIny

ene expressi | evels to OCC(E%
gepﬂeyed but typisaloingplvessadding suitrlla SEqvrR faGtots, ofendp hefoem of

t TRe £H19 the rmﬁfeafts ek h ke foe @%En?@ﬁﬂtﬁm@ @uﬁﬁt{éﬁf RS a
our St

st nore pr era at | east abqut
Soreatyr Shoebin e srdatienkBae Ao Sk 1Pbdtal, hi
&iﬂff@fe%@mri ﬁfrie@ﬂll b BEleat lalboxgénﬁ'fnatdsyprbferdbé)sst ledsaabaaty 30 minutes,

ﬁﬁlsqlglgﬁr,%p%% %g{) ou?%%g {?{B?gﬁreaqu&g t?’lg?é? W4 hours. The

differestingorn mrrélvflﬂ geremallydicileny tlmmmblotlt %lsoursheomﬁ@é@b’dﬂss than
evel, .af on LPeh GAIRL: 9ERESs] s det erm ned.
ﬁe?é?(%?‘é‘gsﬁ‘é’%{ eveﬁ%lylgbo E et ect ed bysdl rect Iy
measuring the indicator gene nRNA transcri

exanpfter expeuig tq@ffp@tlé‘@ngﬁqp@fu%atm: EXRIES SR e ql %% one or more

ﬁﬁl‘i@ﬁt&iﬂ&' it abtbMRInBER' Hérex pakget leaﬂ'mhdyf Hechtdcoad by directly measuring
et urin r ot e
HedB f;g%{}édgﬁggtté sribye Qgéc?r eé?(rBP%S% e ngI]l ?eC%R ?ﬁother quantitative

ﬁﬂf&ﬁl%uaﬁﬁtalhhe PCRdir¢agetramgdietipr mettods), bpmdayuring the protein

t hods. k ator
0 5 P
pereqrrpoogtreat tyarssigothyr methedekeawn mithe Bfrto‘ie& ®g- Nr Bense et al»
%Mmpﬁl g E)U 165-Y&, 'n?ctoy ShedBeRPdBy kG WhCe. T[Fhé peotein

|rectl ur| t he E\rt?ltem y directl
prcrdenchglav be aleswr@d:b‘x wré?ﬁx P 3%1 Qpn 1B R art ingfudinglirectly
Healilting the 9rot§1h%‘?$ﬂfuﬂilh§)fb @ield&Mnubﬁﬁﬁinr ighérhie vivo or in vitro
roteln Ns of I1.ts .en c_acti
ér@p; @,tllqryof)épﬂgif USFBHIBE gteé?rﬁ{ggrb% eans | of 1%3eén?}£]na§tn atctwlty or the
gamtwaa dusidn pmdtehn aombheng ﬁ)bhmdxtaamegenz prédust withargstestable label

‘gé&: %%%éég %u ]81 g(rﬁ L%ﬁ.[ogés)%grpt B%Hlt ﬁbgeraagfl%%(g?&ﬁp and the like),

pod yieliddeeot | des are detected directly, the sequences
enpl oyed will generally be subsets of the sequences

(and voRirpLERRLSI i R hrelREd R d"reEﬂD}%‘ thad Je@@é’iﬁés &ﬁpﬂu@f&\eﬂl generally

Listing. . The sel ection of sequ de
bg élélps§§ ‘ofth ecsgﬂxpglc%p §%Iaple gtss %(ar\/\fix ihin thea gqar%%gﬂuence Listing.
%@Sélédtﬁin%f@é@ﬁnéd’kdﬂlfd&p&ﬁd)@n greppedi¢scdcelbrengipyedy et the details of

AP LSRN DRO 18D E@&%ﬂ@%@%jﬁ% P keyopses for RT-
@PUR inS6Qe, INDtNDt BaitaTihe, Hgélcp o, SERY 1B b ISEQRID NQ 22,and
Loy ﬁf"k'd‘ feterm ned by conparison to a control

expriéssion | evel, which may be either a historically
establ i shed average. val ue, or, prefe

expr Ssicinaeal EXPIEIoF [PELIS HRFd Yﬁ&t@fwr&%bbé’vocomaﬁw%“ toa control
L9 v OwRiel Athy(be e_gher a lfngteatﬂksl ewiablisheébivchee alene)
FfF@%E’F‘ \elme)é)gﬁsté{_o% eveg degttclglial %?aw dit vlaitfl h%ex%tggirc cgl%ﬂ)und (e.g.
&)@ﬁfeﬁl&&tlﬁmﬂu&wdbn@)bu& oflecwioe treefted_ldlénbmllgmeﬁt télp other test cells. In -

greggrgf R gpc@e@ée@?@l’ﬁdégplp 1R g&%? 1312308 1.5 or greater, preferably



35

-14 a factor of 2.0 or greater, in the expression of
an indicator gene signifies that the test conpound
weeuhs/icBe genot oxi city. The gene 4833427@06Ri kpGIMEP2003012209

protein product were not preV|Qmst known to have any
IVI our in t t

oy o0 ool DS e BPrEb of ETAARAIARER e e e

cﬂnﬁbenéntmhﬂ$gnuﬁ¢hebbresent |nvent|on al so provi des

reconbi nant cl oni ng and expression vectors containing

DI\IATI’Q?QM@JLé33§§7MIk 68d Its ﬁlQ)‘ﬂ&ﬁ“p%diﬁt Whe o pmvbjtﬁhﬂmown to
vect or ressi on gect ors conpr.i

RS & S e YRR Y SEROP SR ol ot (P REP R gl el
refM e &Y &ferdeiatidy the DNA. A nethod for producing
polypeptldes conprises to culturing host cells

tr a %Q{gﬁt 1nverr1]tlton al?of}?rgp d@m oﬁ%ﬂ{aﬁtsabﬂlﬂﬁ\séﬁ& Eﬂ{ressmn vectors

enco er conditio
qonoriming D8¥forae will@n hg$t cf:lh@orp@pmgéb@ regambirgapvectors. Expression

agmen h
it @E??‘i“éﬁiﬁfj‘]d%gy@%&tmggglﬁ B O ameg o e
preBaheodesbhe DAk el ddbprodians Boby priser quabrices
é’t‘ﬂlﬂu{nng %IBIM C@E§t@f1@'f%&i%lﬂﬂ£ﬁcoi{?aﬁ’ia?fh Sxpa&mbhele&typmaoﬂmg the

St C S e o) er e

PP ae “PIDBU gl BRI PO A p e B
fee @rerinb ehdwpresee palyprpsidesidra thecubpr. dbs isliled arjigarewill recognize
%18%/ th%%r?e utoeyfgfj pur gﬁrrgﬁtflg r§ss%d’]}%1ﬂ€é§t@e% v%ﬂc&gbﬂ%fto such

e or ntion oper a y
famxseea thoiypaif bt ecseanleie puidonatestoy POWRIAP drfgpmbranc-

(ji ]p}ﬁbl%?tlnetﬁﬁt' i ?ec?&&ijﬁ&%QEe h&CHll. Anylshegte expressmn
e ri V e

roma nmamaual i an, , vira
geiem mex haprneloyed- %gsttatdeu %ﬁbgtte@fiw&ﬂ?d’lﬂ’epﬂ& or fragment
Bﬂ' RO SEEh B, Q)@)@tab@rlﬁﬂ@& €6 ﬁntablé&fa’ﬁtsﬁi;ﬁxon@l or2farshhiandeegilatory

ri bosonal S|t and r
g%ﬁ% égqqmFefhsu&Bﬁf Elﬂ r}vgﬁ ggrggalga ?{arﬁg al Vlral or insect
batiet Exainipdes cffmeiglﬂaibm saqmen&ﬁs 1nNud¢ e@macdetlgeaj @m@‘?}l‘saf)ﬁemtors or
ﬁtarnaebrls yatnI Sﬂta{ %d{] gg’%hA 91‘51?6‘%@ ences whtch control
reI t se e ce

i onal T seql . us,
ROsTODEeN nmttremtlatdm isitipdenend e Nyrclepts q‘t‘%lcﬁs are

E%@ z? E&ﬁghérf thtqu% 1&6&@&@nc@ﬂﬁicﬁ@ﬁdl§&d§@§ ttﬁﬂfé@NA sequence.
e C

trans |pt|on of t
Bhiiy BT mOUY nPERPREET AR HAPeEO e FhE DRtk Fiapphe ! the
Rﬁﬁ(’)t@ﬁﬁ&lédﬂld‘é f@&qtﬂ‘:ﬁ&é Egronabt tragddiptionnftle B¥Aseqieore. An origin

' n ng s e i.d
@gﬁ’?@]ﬁ%ﬂtllo? t"xar&cé)PE% %’F étéll]%r tto ore?lhcate 13)%(1[} - %Jss srlg(g Ho& Qﬂs, and ei. selection
aettbityivdiich rasdouentearendadiind aamgealp}:nll(yj pmqoap@aedgwalthe
Q I%$g%\kq%tlve or heterologous) can be incorporated

0 expression vectors. A DNA sequence for a signa
30 peptide (secretory |eader) may be fused in frame t

to
the Potdditienaceqerace erodHEENAPPIRE ISR PEd dnTth&Or
'h@t%rcﬁ%\é%usf'caanehh@érb?zﬂra&écﬁﬂ&ﬁ&dpb&don aedoishe D]‘RNA%quence for a signal

translate |nt [
o e Rt R B 1 BB Mo or e
thentich eodadtheTSA icmitialy praoswibed, adtthan®N Ay translated into a fusion
secretion of t | inten
PSS EIR tEe si oal?gg@gé gestgﬂl-gﬁ ?gg?gajtt }sgfﬁﬁgt%cgﬁl inSthe intended
powpmnod@tésreamcdﬂ@ e¢qret103150ftlwepc§t@qprﬂéa ThersignghpaRiide is

eI R EHAU ?ﬂgﬁé@%ﬁe g&q RRSdt{oh i:@l?rygéﬁtld@fff&ﬁ thidell.

si gnha pept I's cleaved may differ fromthat

predicted comput er program._ an vary n

P o sTensilied onisormsliaws s gt PatiL i ahE i
PEPHAESIS Llafhed thBCABH fgRtthat predicted by computer program, and may vary

according to such factors as the type of host cells employed in expressing 2 recombinant
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resul ti ng from cl eavage of thelSi-gnal peptide at nore

pé)E)fp;;BP o?ém ?%Egﬁ%bﬁ r{gﬁfs‘lhdﬁgé h shik@rke @f’ﬁ%?eﬁ?hl@[bc@l%s having

e prokdryotes, yeast
cbffktanylﬁttﬁnnmel AmSinOREATES G FOTT ARG £e |ﬂ|1%81%n%geptlde at more

gneraliley preferred for use as host cells.
tgxpproprl ate cloning and expression vectors for use
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S0 g Sl B .
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wp@@ewmomﬁm@ﬁ 1@é??ePIP aryply %Skéﬂlp % & may
glesRdiffEn thddikptceied redvatbinantfpetypeptidd. bi oti ¢ resistance
or that suppl 1 es an autotrophic requirenment. Exanples

c e| | )%grlélfmrh (rgt%fri’%)g 215%1%(: G0k d'yét?cr hddt 9%&9&51?}! J&%ﬁ;nse one or more

erfived’from co
alaidtphit ecl@itadnmdskes gates. a”sphdi@ﬁdﬂll@?ﬂlq@@bkﬁ}%@ﬁr gemmg3 Sor example,

%g;lﬁ-l%(%n%zg&lz L oo e GARLE bﬁ‘@olg@@%s{a%e SR Cubblidt aand
fe r esi st ance, hus provi des _si

et phisreq wisamgnt )Exrngpllqs o §pe(§plrﬁ§areégp1p yectoys for anLaWOth host cells

m&qﬁb@tcﬁr@@l f?f)&%hﬁﬁer@ﬁﬂy aveﬁIMa peghedcachaethe clonmg vector
nserted int er

@@Bﬁ??ab‘}x%cg éZQ ]Jl) Splﬁﬁ’vRS Lcralétaufs &en@)fgwpgcﬁhrk@é%ltr%c cfine resistance,
R #uBEbadey Qikﬁpl@iﬁd’mc ﬁjrsderiﬂ;fpsghansfo&agb@ﬁ) Aenap P aENALe

&’gﬁlﬁgﬁg ggc? g ﬁlﬁﬁg Fﬁq)lllence arg St 1ntolL_ﬂ‘EfA BREDOVDL&! Other commercially

used or reco ant prokaryot| c
hostablrelettoreinpndeg sonmampls, QKKZQMKBH@'H‘(@W Eip¢ GRegisals, Uppsala,

( AMEL tesn Chang et 30
g?".%ﬁérmatn S@?g%ﬂf %E%{g %&S%Eéo%%el e)§ al ., Nature

g égz&zg@q%géeg ?gﬁrl)encefqlrg)@/r%kgqphan (étécrnp x{eig\'ggx)rnlgtgte éf@% Eei%ost cell
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vecto rom

tmomw; p,atdz Tl;?ﬁé @nam@éar@bmqeé%m%ﬁrxmic %ﬁswafsaine”stem
de%{e;sl 'IR&E ;srtsﬁlo&t’tanarathhmﬁélu@t& 1RbRS¢H dequichi? Plasmid
Si

N r
Vectors avallable from t%g Anle%tcariJl lT g%ture Collection which incorporate
derivatives of the AP, promoter include plasmid pHUB2 (resident in E. coli strain JMB9,

ATCC 37092) and pPLc28 (resident in E. coli RR1, ATCC 53082).
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yeast host cells, preferably flom the Saccharonyces

gen b £ alﬁ{l @tﬁa‘ Ye@laSireferably fr
hlﬁgeégﬁlgfglmaeg?%%u ver o e%% Se %a S referably from

tggrgit@bg@m}’vmpus/@(g oF EeTeRiF4e WCQ grnge@@m qfﬁ'ﬁasé,rfug? ?sgP fhia or
I@tl Jr&h ng&e@ %h@ﬁscﬁl@&&fﬂ@%df Yed¥t feckis wellisfterp&caﬁﬂhdn oaigin of
ono replircatin nce

FPBRRBAR SSBEHERR ¥ ot YR YOy P abT B Tkl BReERy fhence
(AR, Sﬁ%*oﬁidt&r}eg%ﬁ,r satyneicbscfor palpatieaylssbmctairneesfar kemscription

ene ul not e - Sea c
tgrr{ellnaagn, aéxﬁ.&r?el gttaﬁlg f%arf(er gﬁ%?gﬁ%ﬁ? %ﬁfmé’t@?ﬁq rﬁ&%ﬁg ?’ﬁ st vectors
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«ﬁfb@is@%@yceﬂi'ld/e%%ﬂ@B%Bmtegdéh?@&@&ﬂisa }ﬁﬁdﬂk{idﬁﬁg@nasaie decarboxylase,

exoki‘nase ryvat e .decarpboxyl ase
phsshrarroErot: HaeS SPEBERE BOPRESHsRe Phodis T mutese
%"yrﬁb\zﬁg RERY, yeaesii@phatt asmeraspyphospiteglkcorswmerase, and
hat e rase fu
ST R I G ROP PUADAE L R SA v
detribskiniHitseenst ERIB16a2 shmatherradtetnativpisrthe alelg@%errs%rcsswe ADH2
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BolsghucRl b?lmsertlﬂ\éaﬁNA%e&lﬂ&%)frdiﬂ@BRZQZ foheltdtion andatplicgtion in E.
replicaplée in bath Iﬂ{li Et ﬁ m%ed ectors.
EGneAT A teBa =By o HE Xt A R e Thoad Berahed mrasheross

selection and replication in E. coli (A gene and
or i giThe péast @fAdtardtddenjequat@ rhiyebeadpapleyadtoctitepiecrgiion pf the

Hl(é’Por S i«rﬁe }’feég{ legde]‘r & Qﬁcel i ?H&Llﬂ%&mﬁewe R)moter
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Idfmxeaca‘aandttbc streciiat gRegedisace. See 68t Khlr).aﬁ%%‘v&ﬂﬁ &%%%933 and

ﬁ%ﬂ?er%[ an%&g @ﬁW?@S)@(‘@Sﬁh@l 5330U@1twraéad§ﬂ§muences suitable for
c1uenc e Kur

swiloatng aprationpt teepmbimagh Pawageﬁ\fa?ffl Yﬂﬁ%g“’%& F‘)e&/ﬂwn to those of
684 theBiki. P33 Uer SAueticel rﬁ@dﬁh’msenﬁada neastssUendityl @nfapm one or more

ff‘?sgrlrﬁltiptéa:stg{e? gis?vgl 1 %clélgcatﬁ cr)x%e (‘ép t?;b oeglger os}g&t?ér%(é? ?(FEHquﬁﬁtural gene.

cart. A leader sequence may be nodified near its 3 end

t0 cadkbaitnnshemaiomproe@B arektawnio thasesifiskid in the ast. (nesuch
| ?gtlolcglgltlga?esaflye% %%meﬁ @@all Pﬁfé@\fatls&gﬂ BHCSA OLBET5: 1929 1978. The

ur al” gene east_transformation ot.ocol
R‘hovxm ttcal tmg@éobﬂeé% fqr] Tantrf‘ﬁgC’fé]P%ms ‘G?ePLBﬁEYF mp 1Bfno (‘S"(Bllerem the
I8 dRRGhd cf?@rq CQM51H!: BIEE7 Blyeat nitroge®baskipd. B%A@Emlmﬁo lacid§R% glucose,
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@If’é&’f@ afgppingang2 Q%ﬁgjf‘lf?ﬁ]ant s in a selective medium
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ni t r ogast Hoasells Paistoraaddyivadomciodginigay Aldds promger spquence
{Iaé?’%ef %?)ﬁg C§orb gugng gxﬂ}g!smn Hnagihn mgﬁﬁ% Alhoéctam%fé &% rich medium
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when MaSinollius 68 thsk@ hexthallsilade bysemms di@ megbeemployed to express

recombinant polypeptides. Bacculovirus systems for production of heterologous proteins
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Manmal i an or insect host cell culture systens al so may
be enpl oyed to express reconbi nant pol ypepti des.

waaoeweow rus systems for production of heter alOORE05/012209

protei ns WD 2006/ 056340 PCT/ EP2B65/ 012209 -17 in
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%H‘J@’ I@%O?La@rat yMékse @%%rSchﬁ&h Bgstalﬂe trabﬁdh&ﬁajftycan be
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receptor signal peptide descrilped in US 4,968, 607,
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wh1 H%wﬂ?? X«Qﬁ e ?({zurﬁrlﬁ%ﬁpﬁ§3ﬁ{é BMrifiBd SpdlypepaBEsst fadgtents thereof

eptl es or ragnents that _are_not .in an
eanvunp@qqnéhy thmj@ﬁgrptm are geseprially frer ghassoniatiqn wigh, pibsr pyoteins or

arﬁ B¥esC R elﬁﬁnf)l?u;ﬁ(i pulifidadaH p?rodilittﬁbf rélid)lm’tﬁnﬁﬂ expression systems
eptides or. fragnents thereof ass

Surky émh%engféi:réb%ﬂs@@ﬁ PraarSﬁP“F'}rééé pprduk BOR LT ggc&%ﬁimoume
thet npupilgioasursing selpahyfoe pisivdes, for exanple, as a
purification product of reconbi nant expression systemns

such,as tesE)oe £ tO%?lrg %ﬁe%? foaRay & Rirdfimao R ékfllle%@rﬂiaﬂdlb‘lgcedures

fron1a no nt source such as nat ur al
foc purifyigpr webinbirantpdrpaptids g fagmpprtvif éfé’eraéforlelgéﬂyuch factors

IHRE L oPRSE £ fsl ém lé‘y“:ed'a%d knRWRr benbiBe Sédohibeshnd pblypaptide or

§roc ures |ng reconbi nant pol ypeptide or
%@Wémsewerq 1959 eé ‘HF&‘?%@‘“PO such factors 1o as

the type of host cells enployed and whether or not the

I ecordienant, tp@fey@mbtnade;)@ypdpmdg nefibgrnentses beisetitddnfrom the host

‘[C?E\F ifcﬂlé)ﬁls? Bﬁg %% thme?n g@gnr H E&H%g{lgl #m%l?n@{? secteted, followed

bebdhsor rhomnonsettraetoed@altmg -dutoentelehanaeihy ob1c mteractmn,
Sf{ﬁgﬁjg p@hﬁ%xohfor%% gpél&lﬁp&réﬁﬁfc%}%y stepk. UQM’S dpecliﬁ/c WAL to
e concentration, sa out i on excha

medmppslotiese stepsehactltens mqs%ura%ffistrﬁafl;be ﬁa?ﬁeflffeﬁgqﬁwg&r
§6rﬁﬁletﬁ)§£jy%h%lfﬂoﬁé’ﬁ?&&&@ﬂ@h}brﬁﬁl&@ﬁfor éﬁanﬁp&‘le Sameﬂhfcbn or Millipore

S 10 CCO ) ese eps e
B e e LS B b CHE e o
élp/;ﬂietiab h@uﬁlﬁeit&irnn@@msech ssat gebfiltfation engdidimr Alée(an@‘{'eéy an anion

| 0 (Relp

%’Eﬂhﬁa%ﬁ rﬁtbm Cﬁlé ME Smg IP g(al'n?f A nlrﬁtlﬁﬁ B Lk trade at g?bﬁdant

e concentrate
Hethydgpinioetdhyt @D&A@Lgmmpsc@her @ﬁtrrﬁm fFandesAgEargilegaggrqse, dextran,

! 26h. edehangely,
Féeﬂsﬁlﬁ‘%%::oggﬂb ?‘?}?ek‘ F%méjg}lﬁr'f'egx?}ﬂgze% iM pr&@m&}iﬂrﬁ&?tx L€ gely, a
satist ¢xah@g¢amprfgn be aenalotyed. &uuéaﬁp F%ﬁﬁfh%‘énﬁ HBETS(REARS various
%{seyﬁ?’e mﬂ}ﬁe{'l&;rflpﬁﬁﬁg @ﬁﬁpﬁfbyﬁ&f&ﬂajﬂydﬁth}ﬂhgwupsén addition, a
extran cel l Ul 0s r 0]
e L
@Kﬁiﬁdl@@aph)eﬁe}@ &dh tkbeenmfpjrddy&dtab&maubbeca@éielghnnyl or octyl moieties

xchangers i.nc
g ? fcg{eﬁléls SIBIafi(LSi }ogpgﬁnﬁ?a‘ggr %%‘1 1{&?5 Eﬂggr%@whmh selectively
adlﬂsnhﬁrecombﬁﬁmc hrageracof beemsplage tEéfgng];gp, o%@lcg ﬁﬁpwg%ployed are
ﬁlhchg %tnluYs?h e cuM¥dnae ﬂ%@lfchblﬁﬁﬁg a9, Fmally, one Or more reverse-

romat ogr aphy st ep can matrices
s R e Botid Ehrarscaraehy BETLE) SeaSr B bk
¥ gf&ﬁh@ﬂxc raf-HPA Medihr (@R biligs @Dbyp&t\hytd&r eesimeliaving pendeft methyl,

Cti e. reconbi nant  prot

éwf blecthor RS B LST e hpr el PRty e

Cﬁ@ly@i&pﬁdesd&ﬁn@@i alhasfsthe fomegofneet }air;:ﬁ;:laed)mstpp@ ircedrions gomblnatlons, are
RESHBRE

gl S Ry FE R RE R IR RS SRR o

nydmbphobic RP- HPLC nedia, (e.g., silica gel or

pol ynmer resin having pendant nethyl octyl,

oct ylrdgeyb p%Esﬂsate l&?ﬁul@ﬂelaafamﬁ/ GTOEPEImBAnDE pelypEsidechinding

to further puri e
protein of the 1nafent1or)1/, such as a monoclonal antibody generated against polypeptides



10

15

20

25

30

35

pol ypepti des. Sone or all of the foregoing
purification steps, in various conbinations, are well

wknoenseasid can be enpl oyed to provide an i sol atGIIERR005/012209

purified reconbi nant 35 pr otei-n0 -1t is al so possible

til ffi S
gt e p ikl GELR SRR AL Iadke potvpeptides con be
ramuwebfrbonad affinity bBdyngemgranentiapalitrdmigiss,que priddgh salt
JRiA Q%ﬁ&@i@enpcgg 2&@%9&5‘{ 18We2QR bufféPfRlusd Heby chanémg pH or

nven on to a I es: ed pol y
Gwhersf@nmﬂryptépkp@:r@n&%t}tﬁéfé’?lé’n‘ﬁ% PG5 ap b RoRREyely removed

%’tﬂ@ nHRIrflG St substadte bbb BEfiGite Sy oiety guchiaha aolypepide
el ué_‘reon buffer and then dialyzed into a | ower
1VFdﬁ'GfIf PBRU% or by changi ng pH or other

conponents depending on the affinity matrix utilized,
or He thismpdct df the inyventom\petyPsptids-pigdingerateing sidhys the anti-

%og}%'leé%d? glatsl%' bdgés &t dﬁ&e&tf&% cﬁeftlj.lé? é/teﬁ‘x@ &ﬁthaﬁ%@?ac@%tﬁ the

N en 1 on
pelpeptidopf the;envqmvem qaprbe besng &@%qhééﬂ?@ﬁerﬁﬂlipﬁ@ftﬁfl@h & qelumn

SH6haRrd rﬁ"ﬁhk or RRIYIRS @ﬁbs@ﬁte&ﬂlth@@ ‘ﬂirﬁ&elﬁffyfh@ eseparatlng, or
I'nventi o r other protejns

m
ponfypesel %fé‘ab%xpffﬁépiﬂﬁ%’ﬁ’ldie%ﬁf[ the 1yep Ofb% 1&%1r ngdﬁwarence of
tideRedihg prtbinasf the Goletition fooa whidqratcognaptipg surface can be

| bst t
%‘égﬂ)@ﬁ%ﬁ&& a%gg%egﬁérﬁ ﬁ afamgp e,em%%el%@gl&oép%eres C?% be coated with
&pepsr p&ﬂﬁ:eptrlﬂymﬁrrhngipmt@ﬁs :trtdehaldqmetht ingbaftion rssel through a magnetic
f%d Q56 s@%@ SF ?éiﬁﬁu&&res ﬁﬂﬁ&tea deemithe %lflﬁpﬂ’a@@ﬂ?a‘t RS sﬂEh

0 a soll ase contact|n€ surface ca

D@W@@@fmndlgﬁ eotpiys MC%Q haging }gvﬁﬁ es q{él@ehlélyq:rttmn on their

mrFarCQ BRIIEGERe A ﬂ?ﬁyﬁﬁﬁ&@gm%ﬂol’protehﬁ&ﬂi unbound cells then are washed
pol ypepti de-bjin el ns d held in th

P i Gh e S E R BOUR G HAIABET £k rFelige or separating such
ﬁile%@re@img edllls fivinx tdliiteen. Mehabntf ademhgpdshivelyeelected cells

I t hat .h
Pot e RO Rt Khaam S hvF b B rjg%f?‘* 3le e use of
emyares.| Such enzynhsiare preerdtac sotbiterde 4 dreirfjpsiews to the cells and are
REYRV L dechtadiig AROLEL LupodiaBUdRuel | Lhen are

Nty ndi ng met hod i s useful

for purifying, screening, or separating s 01 1
pol yfﬁhpmaﬁéelbxpv@ggﬁ ‘hfgf u|S]g€Cf CRRINRHIC ymtﬁis $&prspsing cells
Bﬁﬁh% a3 RboR Geittakeiakibasal wigh Sdlcﬁﬁﬂyla&:d [ﬂgﬂ)yﬁepﬁdkﬂah&hsg)ﬂmodem of the

ase are known in ass,. f.or ex
enes Lorotas) redois AsAD) RUEREF Brara it 0 ire
@lﬁﬂﬁti%ﬁ)@(blﬁdﬁltgdo polypéptides bbihs umntlhle ﬁelrbwltamg:!m@rtere then is passed
@}rﬁag ) Q(l)IYm} aec%cgﬁ%tfx gw(c‘ll e@oa{t&ﬂ)etagse w@x%l'ébygl?é' Ifngﬁ Qffinity of biotin

erna res

é@xsapehm eobvmdes@bmbladmgmé tlmq}mptld@bu@m elsinige &?éMSsUSC of

gxlfngh?ﬁcilaitg%/ G%H% %@ygg}pl?% I d7t. 'SQ&B‘Q@I%%% ¥l |7 @ell Bzochem (1986)
LADEAD] Birsh PP el P A Pebe b e Rp ey s formed using

RBEveRaLhalimetdbdat i on to ensure sufficient b| nding to
pol ypepti des of the invention. The resulting mxture

avi dT Ségasﬁﬁddsfesaigg*%ﬂé‘aeg%Ods%ﬁ%ﬁ.@%%eﬂfiysé [ the protein. A
bélatively highhdegreé of purpy ovd when the palyneptife is ﬁ:ebe administered in
QQJD)(;{B§Q rxggtﬁ ghrgg&l{]zgceﬁg ltbégﬁﬁp%ﬁe?ﬁ@?ﬁnﬁb@ §uc®fthat no protein bands

ee_Ber
@orraspondmg@elorher Brajeine aie(detmpleaponanalysis by wes P yocldmide gel

@?H@%r@% &DRbAGRY 1t W Heeﬂe&aéme@f)y bhesihnedig taepésinkst field

using conv nti o
that multiple bands correspon ing to the pofmeptlcg may be visualized by SDS-PAGE,




The desired degree of purity depends on the intended
use of the protein. A relatively high degree of

WQ206/036340s desi red when the pol ypeptide i s to HE/EP2005/012209

10

15

20

25

30

35

adm nistered in vivo, for examfpl-e. In such a case,
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dlaeror 1988) 8345451 endFISHHH6,0RBd1osk ef which publigatigns are incorporated

gﬁ&%pgffgfergﬁéel 'Pél‘ﬂér ¢t GB, F@éﬁ% €199m PO Y Esva g&aﬂ?héﬁp)lfﬁb@ the

ecul es at_c ave @d el c acCl

RSt 96 RN ALY FAm BOHBE B 1 Eep At B 4Py e RNA and
R Qg ediholdpees Sedl biﬁ@l@ eoftruch Sntallbozyives of homslogy are required

ossible to z nme tran nes _t hat
ﬂquBglﬁ;ﬁ%gisxlshtg{eregoﬁg ci:aéla;frpg}'xog e r%wrteﬁlon (%f:dpf’f‘eg?ﬁéﬁf&nbers of
aﬂﬂgegaﬁMﬁnﬂhﬁiﬂédﬂh@g@hmdmesbeﬁxbﬂbkbone at a
specific location, thereby functionally inactivating

the Atn% e 3’5\305‘ ‘of #ngﬁt?ﬂ&%ﬂcﬁg oPHE nwéhﬁoﬁ kaay @&eof ffaBhents as

rlbozyne S not tered i's thu abl e
irolpas ©y eF s §H@h &pgﬁqﬂtﬁgen@fqﬂ@,co%pé%w gasta 1 contiguous

IfieleHBAQDS QfDNA BQANAE:. BE6Men&8Bodieh QDNH fragnee (BiASises at
confers R eaV|n§ act|V|t¥ upg EQ% hereby

ilenst 2her A FEQOCQE? us ugleotiqes oA L Whst ruct s.

20 The design and use of target RNA-specific ribozynes

i's d&emsbhdnﬂotogklaﬁﬁaeﬁﬂ@mm from dthtrumem@edgs ypecies are

%%gte,SS%teg plgre 8%1%4@%%8 %B tlpeo&?u&fDM' s%ﬁ[ue%&p b 4@@4?)‘@6Rﬂ( may

cor ora rence ler et al

Gensed mn_e)en r@@&k@anw&ergﬁé&pmtﬁwpm n§pgsies, using
GRS &stos e&@sllﬁllbi/lﬁizﬁtlmhﬁ}ﬁué‘somn |kﬂ@w1eﬂge of the genetic code

advant ages e anti - se RNA a e ri y,ITe
tlééﬁW@lQi’&F’éé*’l?hnt & AEHRRy aeaﬁgaqeaaeﬁ?oré?@‘?qursefseozqf RS
B h @9yt RIS careipbre e Sutlobligdnholytidesand @lefidias primers, .g. ,in

Lher e%tzrgsreecfhtapnl reactons &5&5“’ %v%erelg 1107, 4 %rzeifg’rﬁlex?tg at® 1soCi5tfeI1 GhLE Ql’hphﬁed



a large gene famly if the cleavage sites are
conserved. Anong the uses of polynucleotides of the
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prinmers. Such fragnents gener aljgy- conprise at | east

b nt i I f
gt ggllgN]éﬁf}g H@ge vaen ucn”fea?fal %? e 8 de@el%g%&gﬁﬁ%sefor 'aHy
lieasier BRdiated dtrecttbfaﬁhncﬁ@ectlykim qle@e;@ug, qqu@quéf&;mm@gm@ptsaof the
Co R RS B BRALSR NORRAAS Bl i AAHRTERORu e e of native

ptire O hBhTa i'es are contenplated herein,
pudﬁﬁgiebawdce;rpetmés %@@c%oé@f%ﬁe gengs, and the réplacement

gl%?’é%‘%% ﬂb?ecﬁ$@§enfe9rrﬁ? beabreeeiN 1 irr@diagsostic assays,

erive fron1o er ma e
eohDEFRMPATEPD Of 3 §3UEIBIS gﬁiﬁﬂf’%ﬁeﬁ* ‘5 F%SW gt of a gene
@&‘nﬂﬁ fkewpeses s@s‘petth@ oglea”rbbmmg € defect35 thmomnbl nat | on
h the am no acid sequences set forth above sets of

d eg e@ﬁ}&% %ftlféﬁ-g fet?lt ' g]&ﬁuﬁaﬂlﬁg o%ﬁﬁ{r&gronsﬁahde antisense or

olig use rinmers,
p@isynrngmeleonaesmom@axswmmg@mn edvnekyebgle@rd& sequence (either

%é?’?ﬂg%%?gf%&&gb%&gg ?(pﬂrg%mﬂl‘fm ednsOr m@@(ﬁftﬁéﬁs@) sequences

present. 1 nventi o
renyistree asease olisgavereiisten ngOF@BS Fﬁéﬂ’f—éﬂf?%?t IG¥CPUOR; ogihiise *
gh@ﬁ@&i’ A NSEQ T 100: Slf) lich @Gtabienbyendedle coinpeisesar least about 14

ff t
MBI rTElcE B85 B He RO B L EE e A blerivean
hatiginte &fa seatd olgonﬁdedt&bt baded spgue nlahfsx soguerice sn¢ageng a given
det ect. ct ] i
tH%%tr%‘é:ld'lf W{l& <ﬂ ﬁ% e%(e\i/rg%lgeﬁg %ea]pa'tﬁhten P ) Q@ﬁ 48:2659 and va

? Ve genes may beé
diet Eedledali, Bid Techriigres (1H88HHiOSY-i ¢ assays, and by

conpari son of a native nucleotide sequence discl osed

her e'B”mMaé Q?trl fle SAfsebe %ﬁ@@nuc%ﬁﬂyse(@ tﬁl’fg@ﬂ'@cﬂymﬁle@tlﬂe sequences

ect arpori n
dseialn fhedemion GHopisBry e SO HLPTOF T fpEeion by one of
s@Ve@ﬂtdlé%ﬁs,llﬂ&h@Jﬂg eARdrice@ A&@adutions¥ nisemBNAgonRITAedt ighibition of

(S@PR%%ISSIQ_ at%r\ﬁso\{en gr%ﬂ%\%l " gﬁgrg%pggo ng{:raxgs%tlo 8??)28'@1@P§1eans The
rdRNGer(ss hgmuclentiNAh {samby benwd Yo blsgk expression qafrpg@tg@,qs@nnsense or
%%@f#@%@élé&%@é%r&%} &g-ﬁgr&%%%%@&)tf‘d@s Eﬁ%%oﬂhﬁeﬁi@ﬂ sugar-

Spiokplediesta fwecrkbogeen(@r athey swﬁbnk%és sgﬁh 4Sé5e%e d&EﬁSﬂPP i

%9?/6862%? ind %‘é‘rfeﬁ'f ﬁkh)éud"arr GRk AR bie rddsthit talpdidgedOus nucleases.
nucl eot |

he abi | to derjve an Lisense or
s%wb@he@mg%ﬁ@@él%wlp %lstaeéé%r ﬁblfﬁ%e%\afs mﬁf‘%&vg Capaable of
erréﬁﬁﬂ{grkglzﬁngﬂw/@égra]cﬁtlpﬁpblﬁl rBtairssed eace ispedfidity to be able to bind to
exanE | Stei n and Cohen, Cancer Res. (1988) 48: 2659
apcleqfide sigUSPCSt al ., Bi oTechni ques (1988) 6: 958.
Bi ndi ng anti sense or sense ollqonucleotldes to target
poI y nDtHee etantdesegersa oesntiseasadligenideatides mehudsthess  of

&onxa&&c{e@t«'hghoﬁg C(Wale!nﬁp hiRkdd tﬁrﬁgﬁi@m%m'eﬁ%&mﬂ thyse described
I.nc| udi ng nced

ot WRESUHFNASLAPCRABSGRp TP B o7 o1 06 QE‘% B anuclleotlde for a
D{a b&&su&eddaers@qliea& OhcH dsPOHC (1) mme)n Fﬁfthtrrsaﬁslhadrca:bzmng agents,
er. nmeans | sense [ en
t mg ﬁﬂ;‘PWénﬁ§é‘a a{l%flaﬂlng &§ené§(%rrrgg orxl'n[%?xelsl aS/e r?ggéhed to sense or
A&Htls&@d&%ﬁg@ﬁudé&ﬁﬂ@sﬁtoﬂhoc@@mmﬁmgtsp@éwtﬁﬁa lolf Heerangiotnse PEeense
é&ﬁgﬁpéﬁf%?fﬁf &%ﬁﬂ&ﬂ 9£§ gnaygar phosphodi est er

sugar ges such as those
descrlbed in V®91106629) and wher ei n such. sugar

| i nkadesseaseomrseniesiiganudentidatogehoisrofiesbates 2 Cell containing the
target polynucleotide sequence by any gene transfer method, including, for example,
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wenmpyomtioc degradati on) but retain sequence sEEAVER2003/012209
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to be able to bind to target -m9cl eoti de sequences.

1%0'%$&188Xé e%éa O P DR E}Ens‘i‘%‘ﬁbﬁ \Aﬂ&%ﬁ%%a%ﬁli&ﬂ @yq;sar;geg%ne

I‘nc [ '1 gonucl eot are coval’entl
tlrﬁlrrfﬁlﬁ@de@t@fscwéa?ﬁ@Smﬁarfe‘gmssuch as those descri bed
30 in WD 90/ 10448, and other npieties that increases

af fi Qinky oPintistiRe @hg&ﬁi&%ltl@@idlﬁﬁnﬁyolﬁe atlodugtinto a cell containing

ol ynucl e se ence suc )
B TR e SR Ebe R TaT o o8I 6 Ul SLRA binding
@bldc@ltej Bi describad th Wy | /@7 589 Saigehi¢ Kgand bireding nedrrplee xehude, but
agﬁxalé égc Icglessutr reercl:sllaeﬁpgs, Q\gﬁ 'fas“:%S]% Eéh?rl cgtokines, 06 fother ligands
ﬁmlaebmdtto sdhaefage resentars. meqrgtdnw@nmaﬁlmOE the ligand hipdiggimolecule

n%@gdtfiﬁan% %‘ﬂ%ﬁre @ﬁh@ﬁg db?lﬁ?%?tﬁ%rhﬁﬁ@ﬁﬁ’ldmo molecule to bind to
gonuc into a cell

eot| be intra
Jé@mréﬁsn@ PNE ﬁ@lecplgrogé@cepkﬂrwf Pé‘(ﬁnﬂrdé)fé}éﬁi?&?&% AHYSens§
utle8H&d &rltsm%h ghedivagiondhitgthekdll. exanpl e, WO
6/ 056340 PCT/ EPZ005/012209 -29 I|ipofection, CaPO4
ted .DNA transfection ectr

ugF ﬁéF féré)ﬁgvehf ) ASFLSE QF an @Jé%s(e8§e olggagﬁago%r L) S%nbe 18Eogéfced into a cell
mxrtansmgﬁha segapohntitlsetideseqldngohy édremlpd o amplgonyglgotide-lipid
n&)f)l%g U gigscng&? 1naW%?%d/ 1§491%t PhOiAg ?Itaj?l%sérﬂE gffonucleotide- hp1d

e se tion a conjugate with
tomypled mrn@rarb@' @sm@méw@nn e gl dgap B@féogeﬁovﬁlpase
91/ 04753. Suitable ligand binding nol ecul es incl ude;

but  pakBeptles bf t'ffb Eééeﬂthvéhﬁbh figdrdsagea %ﬂ@ﬂbﬁﬁﬁcanon reagent. The
growt h actos ines, or o

PﬂlﬁPeﬁﬂ §mag bg éﬁic FC]! %‘ 1 SélBB%l{t ater] raga élﬁeé]gtp);)urlfy the binding
p@rlﬁmétgﬁbﬂeﬁﬁ b@fafﬁdm chi@amdghphylilngartiuke eindodthoess, agolypeptide

ﬁ%%ﬁ%ﬁ r?[@ X befcﬂl eglf’l haﬁ it is %ag:hblg B?bﬁgir{g thy b&glﬁré&%rlne%@ Ghtached

trd e:rhqll sepport bg cerpteotlonai pridedtes kst ang emmph:edgéﬁ@@cﬁ%phy
eOhLSE Qgﬁtaflr%x é)hl'ngf?&ﬁ? gﬁ%k et Q1L Feadt O FIAAAS LM gHAIPS 0ARmino

Into the ce tern a sense or
@¢1ﬂgx§lﬂ Gbtiasef metehwr%évaﬂ Il F@Qﬁé%qa#ﬂ%@ i%‘r aﬂscatawa%em -Inan
GlRAhAEY, R0 @ptid’ém@roﬁﬁi (V3] dﬁ;h@@éd zﬂfbvé)&@l dendhed by Protein A- or

formation of ".an .ol i gonucl eot

B En et s Sor ey fhirsuiblh SRFRLE vilthe remoier
ol i gonucl eotide-lipid conplex is preferably

di ss@ak @bl@plepmdehlsn finde ueein|pubifyiag oeiddutgyimgslly thptaseress the

émdt?rggl %ﬁ?rper 0 ?eﬁl shitffeP pg]ﬁ}?gﬂnflhy%@ %5}19@ td k ﬁqld;tﬁﬁs@s%cﬁ asa

Ion rea
a@lpggt@dom@tcgr@@ym@ptg& ngplfmhtaflgfaibg suhﬁaatggéﬁ examp e, magnetic
Prﬁ n%'tletr&ecag ibRdbdted wﬁﬁﬁﬁ@ﬁ&yﬁp@iﬁ@d 4%l Kyd 2 4d iRk Ebation vessel
C ogra

ﬁlbqoyg}é mnpa@éetm(ﬁiqlfg §H§,pae|rng1:ocﬁ1lsj a€c§g ?}ilrgggglesln{g)?}éaﬁwng i b1pg1ng partner
caRellf d &fls :ﬁ‘b Rehtaged Methizhe djlidg)}ﬁ&r havirtg) thi polypeptotee thereon. Cells

%glﬁ%ﬁ?r% 0o }nggﬂg}%}% ace bu?c[ Ry %{&{5 polésep(t)lags, and

cont ai
huhﬁmmcbmﬂb t}gmcampwasthhduaww I Alterreac\telmherpoﬂmptl @rsah be conjugated

a9 H %t? e?xg}]&? th@r? inq& %t?@g&ﬂ%'eﬁksto@)fe tREQL B B dH artner

aval e Pi scat avva

Erprasoralfier Maub4D, AnbBIe qdd@ﬁtiﬁ%r ipregtaien apade predence or

dbh snussale abemedle hfoial bacheetllt @ Repteddd. A~ or  Protein
G cont ai ni ng chromat ography col ums t hrough

If :’1tng g %Eylérok?q{%tﬁfrﬁlattrl%e Hg)%téllrné)s og 8%1{‘9|5F§Peﬁtp g 8%Fcrrgg1tr1ﬂn§tc%ilss&pressing

exqisiadimgtpaetner are incubated with biotinylated polypeptides. Incubation periods are
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25 binding partner on the cell surface. Pol ypeptides
are bound to a solid phase such as a colum

wainansBagr aphy matrix or a simlar suitabl e SROBEPMOIZ012209
For exanple, magnetic mcrosphgres can be coated with

th | tid d held i i ncubat i o
et o ot & erdra o s PR AE P! PRERhtipg mixure
18NS BhREGrbhe idietn gapadiwidravidinproesdibsadscwhprsbythe high
a?ﬁ%g%fa iﬂeo(%@\gp%Eviélgepééxglgllesdbigﬁgg t%ﬁﬁl%vdeﬁge& 85 RPMYPeRs! PiR%edures

€ssin e bindin artner on
féheimgedvidis woh@d debisnde koeed B@(é@ﬁoﬁoﬂyagd%feﬂ&%cﬁe'gn@ 986)

lgﬁlt%%gﬁ%’?s lirlgtotrlgﬁrb&véﬁl?od’ﬁ@ﬁnﬁﬁeﬁéﬂ’,a%d Akt 8eRabE Melbyund bels, are

es” can be conjugated to a detectable

petfpehyd usingeorivieeione B¥thId%h cells to be tested for

bi ndi ng partner expression. After incubation, unbound

! ?b@ﬁ%de és%[sgifﬁldr@mﬁéasaﬂd% tl’&d)iﬂogfc_emaviw of thbbandéng

of the detectabl e _noiety,.on S loved
FRSERDR AR (6P 4f TR 0E 0t (hea NP ATjoFhtR AFbe cmploye
UBpRCbaduaingConility aisngnce] drediex pige ¢& megitor phelidife atpchﬁablhty of

artner  are.i ncubated w Lot RleYRRPbE d@Bloyed i
R ar TR S 8l 058 ks g TPestiey RRP bt G8ployed in.
HREThERADOG 0120 cas8e thepplogicahachyity dizhkinging PREAFT FIRten tha
1y rb?éﬂ QBriQt BRRULR tiibdrhiGlQNdr ftbBeédagn difeertesilitypendhe
mxture then Is passed thr ua{% 3 ?ol.uim t?e\-ﬁker%ta\i\%etdrhfter
mvleyalyoanee Bed 42 detgrrping B etRE IR AT TTRIYY of -
Rblgflfﬁic&i&%f AYihdind pRFeM [Hesibiengi dhgmidal trivdifareion.griincation,
cells to eads. oceduyres .. N d
oo, o B SEbsE 7 BRI 08 P groeg pron scompar
Gahht BiachemdifidA86Jing ph@ierd8o)ein Waddi¢agny @d\iew@act of the
unbound material, and. deherteaunggielatsvity of
AP o B R dhe PR AT eabgadltaiy of
Ratiweptindeproadis ohisican basweitrinpd Aefars il Wrbing BFggTtsindy for
gﬁquéty of the binding partner protein in terns of
¥ eﬁ?'binding affinity. The pol ypeptides thus may be

enpl oyed by those conducting."qual i assur .
st udDetectabled diagpestigh) %Fragﬁ‘gfcf &Fp%éﬁ%tr%a@f aag{&?%dytogf
%Sﬂgﬁéﬁfd%iiﬂclh@@ B8Ot e hbekmintd wonuins, oter cRotoxiagaplsedrugs,

he pol.ypeptides. maybe enpl.oyed. | LAl Ahfdodetri
Eﬂdtwfklég §H‘r°é’hf’f%’ e@?‘(’)rggsgt%ta t?Jz}\}(;;&te,i v f?lfl&géftﬁg?bi ndi ng ' 4
pattifeanpned Bienwithabe parisulirergantsheinpgehosen #cprdipgfp the Intende
tenperat ur e o tH; i, Bb,5h fdisi8Ata €Rid, PbatdRsonkbe
5P@F@F%gJ£_§%§ﬁ§§§%gﬂéégg¥% dete#%g%e Whet Rer
beropimgscatotaren iy libysonwl racayatiod PEFERS DREUPFIETSS of
@riv%jd?ﬂéc@xgespﬁfct NSfva i @hed RadiBlets (e.ghengle ahains) thereof. Radionuclides
modi fication, tr unca{i 0%15 myt at.i efCis). 9dhe 1y, and "Br.
Rl nT digppsicyspnciids BHIATS PAFHR h%lf%qt Ner ” oo s
B ied of fadenitiehd @ Quitdbde foh atergfeusin usaaredi b | o, biBad] Re  Re
paLt neL. phatekn to . detect any adverse inpact of the
m%é‘?f i @ét ﬁgﬁ»s @H‘r aBudoT%ugi cal activity of the binding
partner. The biological activity of_ a bindi%§§ artneral
pr ot Sunh bgenss manboetashedkiorths RelYPERdSY any syt VERep
Epggc,ee%{lf:éq ThE ?glﬁﬁe tRfe coRpARR|fenctRhaDEbapt ébh@ino acid side chains that

I agnosti cj t herapeutic ent,s that .may b

2ean he hgtedovith FBETSLBONEROT ﬁgg%eg,ag%‘ﬁ?o {08 gfflent bonds, for
Ieixgl&‘:nbﬁdAft_@fgaﬁM)i', EISG pr@tdri:xe or apghotnay be demgenized tocgaedggrgl:ce or attach a
radi opucl i des, chr.onp es, . YRSe of £
Bt B OIS BT s St oo
wht Biftiti@iopal douglih@ireagayesdvaliadilnfpr cHadung BTt &7 E]cu:lea to proteins
the Intended - appli,CaLd XicRSiqREfok kafislabelin
a@ﬁrﬁ %%lﬁ%hceorrﬁ]%{nty l%ék%}g,se. DG, friter bP¥dcRgiqaELfok kadidlabeling

; oXi N, dononas
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25 aerugi nosa exotoxin A, ribosomal inactivating
proteins, nycotoxins such as trichothecenes, and

walmosmBives and fragnents (e.g., single chai i)T/EP2005/012209
t hereof . Radi onuclides suitabge-for diagnostic use

pla‘_cg]_t%ng grealﬂg)% %'aglon %};a&e q)etglg g}a'&%e ?t%%ﬂeglté'g&%p Sﬁ@c{% EY using a

shivablé biduagpieutl chelaseg ageet felexamplel At . 77Br,
186Re, 188Re, 212Pb' 212 Bi) 109Pd, 64Cu, and 67Cu. 30

Suchy gﬁa@egﬁg c rl@%ﬁ%%fﬁ@é}g&s wdmﬁtawda tider méra@euuc agent

sui tap conventi o edure,  The g é d
(prefpebly cevalenibtlinkad) ar@ﬂw pEePaFFda i 60%15%3& Sﬁrgé PAERE oF
gl@&t«rlse% 1BRdN£ 3L heduM dppréprnet foomivd pagtiowlpsapphicaion.

esired ent to form coval ent bonds, for exanple.
Alternatlv

the protein or en [
Tihaentgessit the ity S yBa 5] b A gty
(ﬂfd}d& madigted édiratalyioz atdieatlyyay defeetvey er misuiicientpmoppts of the

35,1 b . B
N
tEhemiert forGuyphseyder Rowikting (direqt}y) or)md1gcﬂyj gm aéxfexcess SFthe
é@%%k%bg%e@} 8)%'12}%{) gﬁ*aé%'o%%' ih§ignt ¥ 2808/m5&34Hdministered to a mammal

-31 proteins are known.
#igtedruth sush deorears maybe attached to pol ypepti des by
using a suitable bifunctional chelating agent, for

exanhep ?@@hd@@h@)‘samﬂm{mﬂw@ ipohlyipeimgi adnglogmg{l agtivity of the
%glé%ig%fewrl pe ﬂ?ﬁ% % 85}9{1/1'1/ ro?e%%ygsl ﬁor?% le, g ﬁﬁfi@d @é?)|3¥27GO6R1k

US " prepar e
Iaﬂsap@dldt: narsbened toitbibbindimgiof enécrggn@ve%%ﬁﬁﬂ T@rffs cellular
agg priate for the particular application.
ypeptldes of the invention may be used in
devel oping treatnments for a disord r me T
(di  Balvpapliges il FBETYgY maY DHEIBINTvET Eargtey P &g binding
Irﬁecﬁgteﬂ AR or 20! StieR Blﬂdﬂx%sparﬁiéf-tnh'&dﬁated tisorders include conditions

on es of,.the. invent
Rl orPeiedEeergiroay SaraaralPEPaldet i ng
(dlrectly or indirectly) froman excess of the 10
pol yQEﬁiplodiﬁon§|' biethp pteppreptved8sn ofaytchetaims palipentidedn gppferm
g’a %]8?6&1 B¢ r@n%u%h%g ﬁguJe ret RN Rfantsaddrl v'aﬁ{'e%dol‘i/gotn{b@ Hﬁ@ biologically

ypeptides may. al so b g Lubl
Bﬂhﬂekflagmgtsahbp@tl@éarcfamb%@FWN}C 69@%“%?9{8 ’Hifsaso uble

drnidhg¥intf & d s‘()ldb@e desst.thEdtvention.
gggﬁgﬁkk 5 Burlfled 4 134 fﬂﬂﬁfﬁypeptlde can be

used to inhjbit bindin qu

its Semngsions i‘B‘nPré%%?‘bF fecg vﬁ ga g%%%éﬁmgpltegent

iWeanbh,an combihEoaiihbthtreveponents sw@mmlplwolqge:aﬂy ggceptable
artner I | lated

Bawe% PR T B BE ARG e M BLALICAG be formulace

bciarding ly koow muitiais tissd togreRsxapkar BaeRHichY) By e SPREPEonS

RALL DSl be Q&d L a@%}(&fre teﬁﬁ‘er&% esedle dcﬂ\/@ﬂiate@ﬁl omyith other
contain a pol ypeptid f in any form.20 d

S
é(g@wnagtvfgappty@al,g PEtadlfer a gEn Hﬁf@tloa’e"?“l%%/ %arrgéa elpucaﬁ“‘y acceptable
Qilllhgﬁ)cET?él' &, saﬁl‘i@I "Itﬁsql-IGQ laﬁelétls,yandqﬁlbsplﬁtef hfui@mmstoéutldm) preservatives
articul ar 10
é@gu H}l@er(ﬁa}l ﬁgﬁ; é{feﬁﬂgl grpaéaﬁerbﬁs %ﬁ st eré,o %2{%1.?0?2‘%%%4 %gﬁlv?rg and/or
RetyRE Pitatds fauldienk furgmpimireu@ohpus positers ingHpe ﬂ;@isq}]@escnbed
?fﬂ{; f f eC&' Ven Co éutﬁ{al S%léﬁgésy Pt %&j § o9&, NiAt&k FRIbBSIARE Company

ination W th other components such
das@mnpPisi ol ogi cal | y accept abl e

In addition, such compositions can be complexed with polyethylene glycol (PEG),

metal ions, or incorporated into polymeric compounds such as polyacetic acid,



25 diluent, carrier, or excipient, are provided
herein. The pol ypepti des can be fornul ated accordi ng
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useful conpositions. They candge conbined in

adm Xture, either as the s tive mater|] on: Wi
rwbarcoli e dseiclro By 1) e L CARIBTTGP ] P ypgdries
M&%&ﬁ'&lbleﬁs ¥ bites hale et audrimaltilayn decesiches) ezythdidyteeghosts or

S(Fl}ffffoé 38t %-&Fitfppmﬁ)gl)%onbwglslélﬁvt%&age S}grgm%ré?a?tp Q@fuglhty, stability, rate

<§fhh WBb @aadse, andnanelof &t vendearamar abieaTs ;huse,chgm acrqflipg to the
?ﬁgl I | rse adj uvants and/or carriers. Suitable
11517 bcﬁ Tor phar maceut i cal conposi tions include
those described in "Rem ngton s Pharmaceuti cal bl nner
SC| efleessmpasgidns et theingmtiopsak bpadPiNHiFTid ehpiyble manner,

East %‘i‘caﬂ&? ’%arérﬁer@ Iotr|b Mhha%tioh. Tl@d’mﬁﬁl“ph@ﬁ&rﬁ’&mcbﬂies injection,
exe

dwth I ene G
6 stutméwspwwé%o n?fdnﬁgvi(z‘ﬁ%’hﬁr Eto%fﬁ‘%sﬁﬁ‘gé@hg?w“ahzed
P&h}rfﬁ'&ﬁ&ﬂoﬁ A€ &,a MOo2ORESOBOBAEY PUTISEPL OG0T skith on thegpt
pol ygl yco aC| d 0 | lar,
be,cogrﬂé%&ﬁ F%?tggctahz%ﬁ a(_gi?%gg%ﬁ&?gb %%E}gg%rjglgglaf Iﬁ@tracapsu ar
rﬁtfaehﬂpels mtmelllzdrmtrlaaﬂrelnpvmlcqlqlramap)gyovvégpmw@gla ,
tﬁth%erlr%% LS 19&9&&1}8%11 1ﬁ9£’@&1@a@| Fidifral, §Hﬁ§'@: Rﬂaﬁﬂﬁldnldﬂﬁs

uence 1 cal st ate SO| ubi . .
gdmbm;tratty)n hyzane or grote BT (heger quigs @b site ngapof %\ )%deg% to g site of disease

M‘g SR aNGSle fdNe &1 ﬁirhﬁh&b&rﬁig&ﬁemrﬁp@m@sn@ thecprteh:at Fvention.
I nt

ed applica 0sh t| ns of the
ﬁhﬁiélﬁ?iiéﬂeaé‘éﬁoﬁé‘”&g?ﬁtﬁf%ﬁQ g{% ancg sui t abl e manner,
e.g., topically, parenterally, or by inhalation. The
t er mOreakiled & &le'pertheinueiesvill rjceguitaibat suitale dopgges will vary,
ubcut aneous o TIATHERS BEt EQ&H& &Be patient's body
Rding WRON %lchl%acto ¥§p§%§1’agugg of tH r P

['oca ni stration, e'? d
sveﬁ@tmge,ohnsl@aaabcromdn}m gnd thegeuatest aéwilﬁéartgpns% Jpaipgyy doses

hg b@AkterRinkd 99&)@8&1@ td Qxﬁha@ie@@ larldythe §caﬁflg bbd@bges dek human
mnrstration (e raarti cular hr acapsul ar,

mdnnal@mtpfm is PF?fP?na%fje?qC% dmg trar g FRIGE 8 t%1 cul ar,

I ntrasynovi aI intraspinal, intraliganmentus,
intr @@ﬂ%&&ﬂﬂi&coh@h@@g@@l}@ndeﬁmeﬁim p]lysmloglcally acceptable
sepi

%?r@ula? oxfslr']f)glglé %rétg " DI\ﬁ%l H’lag Ibg FAtd100q B 119]@@(1(9{ for example.

ear or adj acent 4
Nbeeooér, Hasmaslkeas thosd of] omdlyl)lryaklél igihe AbREE GFe @Pé'én‘ll%ﬂc acl

?ﬁ%‘ry‘n&f‘ﬁs 8Ll Tglugrh% 1919,5(?%% |hited B%ifceflbﬁhcpxre&ﬂﬁﬂlt the expression of

ustai ned rel ea i)oml |ants i,s .al

qnmemm i iecookb Rt Bt T RS ARG Wi tered, the

MECaARkL %%d%i&%d%lrﬁ@a tRndlQsBgEssehil Fdr Ivatiyed adieipetrtioy of
upon suc éfé{?’éwf) the nature of the disorder to be
tl?cé‘ﬁte@éf est“-l’i’éo ¥&IfYs body weight, age, and general

condition, and the route of adm ni stration.
Pr el i maaélyuﬁ@f&& pabarphide dfithe preserédmecotion i asg resgarch tool for

h@np%{kifizﬁigﬁmﬁ%ﬁte&? oA g Pésgl@ @o% t g%@ﬁ%ﬁoﬁﬁf 4!85’3'@'76@@&1( with its

orms according to art aCﬁ

phmdtngcpesmer @orﬁrporsm&mlnmg derpnisIfgnp oy R
pﬁé(l?fée??p%gé ﬁg& Ly 8€ 9&@1@@& fh mfv%mls fQetRtiag as$3<427G06R1k the

at.ed for _in t
e&l@ﬁmg@artnﬁbpré@\gé@teralcﬁ%mﬁz %etlﬂ\begléwspol&%?%deg will :Il?c{ be useful
Sk élua&i’urighﬁe élgﬁalﬁhrg aBWay € of Pt faimilg ineeintbeas huld in 1dent1fymg

CO Lhons erhSmBAdlators
fef Hhat me ?\éaggqug ﬁs%g@s Qgsuch sfgleﬁgpn atg?(ra}%ear mod a

afcﬁﬁuﬂ&lﬂbyesthﬁhes atiledieg ihe armedtnmquympﬂdmhawgguhty in treating or

agrl;lnelrllcl)rg 1&% § gv'lde Vr;mety of diseases and syndromes in which cell cycle regulation or

apoptosis plays a role.



i nventive nucleic acid conpositions will be useful for
| ocal i zed adm nistration of polypeptides encoded

Wa tes/edsg40 Anot her use of the pol ypeptide of thECERSeM12209
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invention is as a research tool3x¥.or studying the

ot BTSSR S hAb SRl G BeLRE AU OF ARG ARion are

pfdvida:ﬂth;mn 1Suek entitmideesapedifrty bond tdithe mlmﬂpt@éq Yia the antigen-
g n i |

f&% )gssnfeg o?’tﬁg?%ﬂékgol%ﬁ( %%o@@d’to% eiﬂéh‘ﬁ}t’%gmd ) Thiyd, tHe0

34270 6Ri K Eﬁn [ n b
palrypmdesrfragmntsmaéma&% fusiontareteEss cte T?»Fesei %may €
91918)’02@(&’% ‘qgﬁnﬂ(ﬂd bndtlis 9rcl§2ﬁ1cﬁfgféfntibodlle§hn&htiﬁd>ﬂa¢tlvﬁghetrb\elth More
Si

1 ng path vva 53 fam |
Sesatcalty, o polrRspLaTh Belmini Bt DR RN IB e DB antigenic
QbteSHHANGI GRPIORY tRathuiags forheiomudahabaties. 35
identified by studies utilizing the inventive

pOl Y E‘ gt S Iéi?lgg? %ef‘e"te ULl L&Y%y e@togzresy T i@er h@ég'? bi 96ri'ﬁ>hﬂ£honal

i 'Seases romes I.n which cel
C@&sdomtmegué)ahngn epitopaPOPLABRased p&ygnge sestign ofygynino acids of the

%g&g r}%ﬁﬁs&fﬂﬂg ggf&%ﬁﬂ%ap%Q%nhn%s’%@ttbﬁé@@lr@@oxﬁﬁ@ed af €mino

reactive wt petl es, 0

asids sqotions fgew lrentrep opL# Hnbh BB e Ei}a&ﬁ?t a&%ﬁ ghlinto close
?hﬁgmtl utplaﬁ p@demnﬁﬁgi(@ Aijetvheetalt {genandBivdogyd ( 1996)39

| %rgs Ofubhpﬁ 1@%%’% 12?31 eﬁ‘d?f/%eégl?sgg@ge& Progé{ﬁs ﬁ‘eﬁ% coHp?ex surfaces, the

%@Eﬂtﬁﬂbﬁeplfdpﬁs @Jﬁll:{h’leisellu[ts nugteooys; ]astsfet, dfigta theg;bgfpématmn of the
é’ﬁ%/ﬁeﬁloﬁ ?TFC X(?era CES th%@xﬁﬁ&e&inuhgd@sr tﬂ%ﬁ]ﬂly bind to the

nor ‘Tact erew t
specpdsiiclads than theeupdiey pbprailalde epifarss h%n‘% ]alq,ea«falygﬁ f.l “Immuno

TSk gsi't:ig{ngc@érﬁ d P%Bﬁsh1x?g3ﬂltcaQHd aatiogeni Epitdpet slafbe advinsified by any

or e icit”the formation of antibodi es.
'Dlﬁélsﬁematﬁlpﬂ@]é‘?ﬁ%nﬂlébéﬁﬁ nants or epitopes can be either

I i near or conformational (discontinuous). Linear

epi tcmﬁ@ e sFRIPOBE Braéntdnsdntigh eelsectd thr aofigemd eptopes of the

aGSRe e 18?5‘?@%8&6%?8%8“ R LT AR G ln
&‘Iﬁeﬁdtﬂmsmm@inrﬂl drftdbrodivs, aselgicoibed of mphedgal] Yedept Adibtionally,
epb Pg?s dﬁr ﬁol%e@'ﬂg% of'jHé legrlltﬁﬁlecan We%édﬁstr)ése'd%r}eagents, in

aneway | nmun vl 1
B|ssgllyg gy t¢ pggﬁ()spgn@c b1(1®1,g|agﬁaodagpoﬁrqn§ﬁphﬁar}qq& suchzfiﬁ golyclonal sera

etﬁ shp ern%gﬁ%l{ﬁ?n Eﬁllttgr‘ég hiph M&hbe%leVe@ltﬁpéﬁwraf&rlsm flezed can be
er of epitopes avai e UITEr OUs
msaver e o e e L RPOT iR T GHCR Ao IOt B v emicd
Sdr%hfmﬁ&@@b%t&ﬁs pou)lpepﬁdﬂ;rbemslng rea0tnbbodi @@JA tmhnology
actu y b| nd to the epitopes is |less than the nunber

of a\é%yto% %%(Doé_laeg PR (‘j’s %é1c1téc§‘gg¥1?eyeg?tbp@sl of’ the ﬂ)Wfﬁdes of the

Bi ol ["an

1i996)tjon, Epethepis eprgpdsdayefemsn isojaset orreman ngf OE the polypeptides,

n@(}tﬁ ggﬁfcfﬁggl\’\ﬂld' Iﬂoﬁ&?orﬁl ﬁnubm%% mdHe p@@{ﬂi@&i byocforivbﬁ’tlonal techniques.
nt' 1nvention rel ates H}g ? sg%gﬂ %m tog {31010 wcal

tfﬁiQ fozgxwlyd\éﬁwfé@sa ntbedey RYBHEPHA &Y LamepgpR i Biolog

a)&ﬁalyg%sef[@nném al. 8dds]) Nl euithiPheeliNsy York (mm)t arclihatibodies: A

iRy s fibEaEH A BBy e Press Cold

o@ﬁﬁgeHanbmeNYo(ﬂ%ﬁh be used as research reagents, in
assays, and to purify specific binding antibodies from

S“bStﬁ &orﬁyé?{l 1@%5 ng?dd&g lrﬁﬁgfil@nal%ltl§b'dﬁ@§ﬁﬁ&ﬁ8‘f& the

fromc ured I topes or \(1 ants
tp@meqplhdgsmf tbgmventlon are also contemp ated herem Suc ridomas may be

produced and identified by conventional techniques. One method for producing such a

hybridoma cell line comprises immunizing an animal with a polypeptide; harvesting
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technol ogy. As to the antibodieg that can be elicited

he _epitopes of th ol ypepti de f th i nvention
hRerITels Fe Bp T BYBEeRAVE aENE 01 SHed GRS ey HOart ine.
BkrdbheeRabNRERfHriliRena cebgtahd p:ta:h;afyhngm]hybarakd)mmﬁmhe thaat produces a

Soned ggélfagpm%ﬁﬁ} B RB SnB L FR BP BRI Blon S ABL By be

HybfdréwhﬁsonvAnMI Bichegseson i n Bi ol ogi cal Anal yses,

Kennet et al.. (eds.), Plenum Press, New York (1980);

and L Aflchaddibodies
100 SRR Ay A landvode
Sps b pize OBHTSIoNs ¥ MUTIOBBRSIGY EIHBHiCT St himaszedaibodies

?@e EeJIPR0G) BRAIN REiHRIRS offpebi hilvartaye of haluded
e B Sl By ST RGB! Bh&thbocimen

hdenhizéd ﬁd)nl@yloﬁﬁlmnabbd)oaﬂhpmﬁcﬂn|undﬂe ré@ien ofst thodné antibody (or

RisbitienP R R URHT 0 ERTR £ 5rbnnl PREARRLT B8m ¢ hugs
aﬁtﬁlﬁfc&smé;@laﬁ@éry Epmmwﬁz@gl zao@ody f&gnsqmt aui celprise fhegafigen
pnedl1 : Q)f%?qulnf’i)l{]é Iggho Qo e%@t%goziz lafld %Rflaﬁﬁﬂe Fﬁ%!lérﬁfrig?nélt (lacking the

eratin
eeulgesl=bladmgu sfehddrivgd frgrraa hymin ara)tﬁaa)déé%l“? lHES @ng*te production of
Qﬁl%fﬁ%defurtﬁ&r@l Rl nsdHdcladyantihatiebintigletthese described in

Recshahac B NG SRR gt U L AbLk e SPe S /1257

@@1314@92 Qagsckad al iﬂao/ﬁbd&ehgy (18989t 93dnandWinge anh Haeny (@ 1PS 14:139,

30 D o L AL L 1003 Oy T B ound i G
kzewme@aﬁ%a,sagf,mmu_s é@ﬁhﬁ@ﬁmﬂ rlapdatatents ﬂh@qmo g priori
an%@%&%?ﬁl Of whieH g&qgcdrpgﬁrmqgr}kﬁwe whem. t he

es are admnis ed to hunans. In one
enbodi nent, a hunanlzed al i bo es
the Verigamibindingfragmets a Si‘éodz;?ﬂ Wﬁ’&fi g¥e Pr? §>e/
tcbﬁvéil@i'bhgﬁedﬁhws Nge slsd endohfﬁa%ﬂ by &mjpraseﬁno irseation. Examples of

erive tihod r
R s P TR0 D3 A BN Mooy
kﬂa@ﬁieﬂg; Aidtderiofitivaes ;rwdunei Igroetiormginearing mghquanﬁara also provided.
vari abl e region fr agmsnt (lacki ng the antigen-binding

f :,]tee)ln %ﬁ%gdfnﬁ%m t‘?llgz] a (1: sgnp%épgagy forthOFSIYPERRIeS Of the present

further engi neered hich
rioYrclopal darnof Bisui-6e5Ct viidh QHRer PrGEIBS. JERERNE BE0EAUFEbY Whic

R, 8¢ m&%tm@}l be idNatieaard w8B&owds 2ad Zdy intdivedinratnoaffinity
(Proc Natl é&fad Sci USA (1987) 84:3439, Larrick et

aahromﬁ%yi*? RBFBHPI¢ 1989) 7: 934, and Wnter and
Harris (TIPS "14:139, My, 1993). Procedures to
gener@iean@bbdizodf ths irftveaticgemi hraisla@umasaybeo flesentdhe pregg@ce of the

F}ié)?}éoﬁpgées orLi!r g?ﬂe%g df%ge n@&glo ﬁ}elr’%wzgrggr angys. elhatfbodies also

meng pri1 or rom all_ of which are
|ma:)obqo@nph0¢©ﬂ imypurdyiog Pﬁb@em@ﬁéphﬁawr}&h@ﬁ t@é HIVEPHer Ry

fm&tfﬁmgdﬁgﬁaéﬁﬁplBQd' es, which may be produced by
|

convention technlques are al so enconpassed by the

Pagfﬁﬂgsé g%tt? 4L h%}tEﬁa{]%nfﬂzy ap&locgg% %ﬁ% gg% qu}y,‘pepudes of the

fihagHTRAlS the“lbhhdbigqmrtnéxr mgybahedan thhdst » balogies activity that results
pﬁ;cgrgbslggkgbgﬁu%egggh bcioc%]rgd %%E)'d{%gm;ﬁ%g AARRSA alifg Qlllyc'ﬁntable assay
procedure, such as by testing antibodies for the ability to inhibit binding of

4833427G06RiKk to certain cells expressing the 4833427GO6Rik receptors. Alternatively,



In one enbodi ment, the antibodies are specific for the
pol ypepti des of the present 25 invention and do not

waroesswBeact Wi th other proteins. Screening prECEERAEE012209
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by which such antibodies may g |dentif|ed are wel |

known, and may invqlve. J noaffl hra ograp| hy.,
oA ENTHIOEIco THRY ARSI Sb 00 St AR FaRPibad Baopcel efec
haedshly fﬁﬁﬁ@%&p&ﬁdﬁ@béﬂk ihveatipn ébaﬂimmgatodheﬂr béding partners to target

Q;ﬁlf ?:Agsc@pld?ag %V]?’f% ﬁerﬁefgﬁfhebafbc}}tg fo 1nﬁ}’b§p4§ggg27®6§|ﬁ§ for 'bfhdmg

FdieoyRetidtad pallrliy iy ifovexpwiplepept | des or fragments of the
i nvention by inmmunoaffinity chromatography. Those

ant i o ﬂ'a% n}iB8 y ﬁ%gb& 3 SRJKECY it inkeCkr Rbdde NG ddihiRred in

polype es 0 [ t he |nd|n
vy tchia xbs@oblpl@gmlrﬁcam @eéxaﬁﬂ%q tﬁ%ﬁﬂ%?ﬁ% i8EgF ?‘nghe aritibody.
D%%Mér§cauéé<p<m SHERb RO diingtly Suiebirbdtyg ki dee 1anztradntmhl ofshe

Identified. us
B@l&eﬁm@péop t%‘ﬁ gﬁreggoxbyltg é@%ﬁélﬂgﬁta?tggrdl L3 n’¥ag b% %heated A therapeutic
aRiHddt iyvdlesiinhivb bﬁmbilﬁtdam:@ affa @B BY2TED6&Y to ¢ mapenalan an

T e s S gy Monodons

bﬂltdmamsgr@gmmam ipecfermedfopaisq inesneh therapepc methads: Ingne

¢ b Bioa) agimaht iebhpkiyed.t hat
%@Ea@?{én r%lr%%gfi ngiergn?gd%st gfi]t hge [ ntvlent [ Ic%))tr);ebl ndi ng to
my Bethesay el poicr e AAEPERG G HEFBY EmICKE piSperties. Such
48IABAER Wind i tHiceltivrfhice praeftos indred bitlegicat effécts (e.g.,
lfrﬁxsll 'cp%rcl) g;f l?lpg)n‘gclalg%wfg%%a?rt] nmtblﬁgg éarle ctpﬁad%.'gpcl @X@rﬁIL 1
bihis b tellsublacd Ihgl cmbptact Pgonistiqrdibatiss sy bte meedeﬁ@taictlyfate vascular

t h i 98 lgt ?% I}Irxg[g-ﬂ%g{ek BRGYce 104 ﬁgﬁg 8LsBrucAbS 864 B¥er (Janeway et

cer or indirect

lahtléﬂéwpmm sgmuldte mesTapbessiagd é'a%fl%f ﬁ%alqthgé'*hfffué fio grqdpce IL-6,

BH& ug I 109 AR ont R SurfRY opfastul@adreidthehialt datts. apeut i c
th nvol ves in vivo adn1n|strat|on of a bl ocking

antlbody to. a mamal. in an 10, a
i PR e FHaPRBAP AP SHaT Qe ERb ER Ppeptides of the
asfehvibh YandMpIgsiblaRklly améptbbid idéserey excipéenes @l dayrier, are provided
referred . for use in t e

S HGRRIE RPN e ﬁﬁéﬁﬁ e R &F
emﬂpoyledns dmmlbmglp@b'pnamﬂ% Yﬁ’él@oflor agoni stic

i.e., ligand-m m cking) properties. Such antibodies,
UDon A%%Oﬁe& Rerefl elre %Hﬁ]ﬁl@&@s Jo@&;ﬁﬁh%r a détét!ﬂélﬂ@(e g., diagnostic) or

bi ol
ﬁilgypggqltgétgelg, ;&F?é}t-x%cy tostbﬁpp%bOQYo ans 583? agents are presented above.

IMdueafhgiteeind Liselin ibvin@Sortio vﬁ‘/ebfocedmfeﬁce IL-1
receptors Agonlstlc antlbodles maybe used to activate
vasc endoth%

| ocal ?,ngsﬁ%t R I0(.)e|,rllcgm gs tlry glquﬁlﬁﬁls Vhﬁgiﬂge@ed indicator

ever aneway et
JgQBﬁactsruw&@cpmmanm Iclanes draived phaxds g@mﬁnva‘%{ﬂna?s e g., containing

€8}1£] Gl BL us%ﬁglfér i rﬁg Mkﬂdﬁkéut st 6k, EHHd(ﬁﬁgJ{r@ﬁs%emc cells,

ecul és on e su ce of _vascu ar eRgot elt? 1992)
ceirgsme endkrpdont FEls Bhior §Ffrfgt SAPRNOFD Sy TNIROT'S
diTh 86k 60 c AdAhAFT initt Ped] Ealgsloptdib bEImmnvelgy,0adamit Rress, San

g@%g&))gﬂ 19| cal bef?o@%“e trggﬁsle ?rk!e E]%’@IIZ)[ %@720%86&51, Saence (1989)

szmhzswpolscbﬁert@ms( (1887 d@scitddastin@baosemdf Banbryonic Stem Cells: A
COaPLE Ap}?r%gchc’ofﬁLalbrelssr,]@)x? ldyIE)c?sQEIBqu,S] efzmtcﬁ@ﬂcmﬁﬁn@l@@f‘) 10:180-99;
Hogan, et al. (eds.) (1994) “Manipulating the Mouse Embryo: A Laboratory Manual”,
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Al so provided herein are conjugates conprising a
detectable (e.g., diagnostic) or 25 therapeutic agent,

warweesad to the antibody. Exanples of such ager/BPamos012209

presented above. The conjugatgs-find use inin vitro

or, i.n. vi C The : n
2@]4(?8 ég@oé Bﬁg‘gaéﬁPEPrg }g?:: S /%rhﬂ ﬁ}!t Py eﬁﬁ?cﬁ d§gx1col (1997)
3yere- zﬂcﬁmd/RﬁJywsl@eci@th ﬂéntln@drsoﬂ@g@o%rsf'\leiﬁf)r om t he

genom c sequences, e.g., containing introns, wll be

usefyll, .0l of {}F}:Feg Q@Mlﬁuéqgclh@@ gk %Ert&hl& k@ortek BEled @l El@bly linked

transgeni c ce org anlsng knockout anH f
tarpdomgter g@i@stfﬁgn gpynchf@@re?ené Y mlcr@ﬁ@?ﬁﬁ‘&\w r(eirgglzﬁ infection, or

otﬁgﬂﬂéﬂﬁ M SwARb B8 skilléd iRahé hrt(i8€h JppEsymieatd fopeithed embryos in
| mmuno o%u Academ.c Pre

RO S EaE 4 Faadj Ry moBRiogous
Gapabehtion Get,enCeCdptaBe)supr2dadl288n@2ndRetey, Naorre (E$9)

t I
R L s
@rimil, dadm aBnorainog 3l V(elj_sggg)of genes ggo Yop > gD ].qgg)éﬁn agltma(h The resulting

'YQlﬂ Ed’éttb)é@ mAxlus that would
l%{EQ(K‘%glroz'ilttc%llaiy il can RRlRUMET Rt B TR 3B Epzoog/ 012200 -

ot@grwgmnégcpettmjﬁcrlwndo g fﬂ apHrgB%er, e@p AdUINIRFALGR.q1 2 Uenotomc
offev. Pharmacol. Toxicol. (1997) 37:119-41, ‘and
Rajemsky et al., J. din. Inves (1996) 98: S51-S53.)
Ies of. these chnl ues .i.ncl ud
r ep 0 }eeetleclbréﬂléesOfg‘t? ARSI %b %on 1?alrélah¥ gﬁé\sﬁﬁﬁ ﬁfé 2 1t
felph;m:mbstndtes at dusegehgeniefomthe nafivg geot irothe arlm?%l @9mrar> and is thus
R §:A958 rakiid $8d bubd
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Sixty of the 86 differentially expressed genes had a known annotated function in

the Gene Ontology (www.geneontology.org/) index. The annotated functions of

these genes indicated that the genotoxic drugs affected pathways relevant to cellular

transformation and the DNA damage response. Of interest, p53 or c-Myc are known

to regulate the transcription of 26 (58%) of these genes. The p53-regulated genes
(2610509G12Rik, Birc5, Brcal, Calmbpl, Ccna2, Cengl, Dda3, Hmgb2, Hmmr,
Mcm3, Mcm4, Mki67, Nos3, Np95, Nusap1, Pcna, Polal, Prcl, Rad51apl, Slc19a2,
Smc2l1, Tk1, Top2a, Trp53inpl, Wigl, Cks2, Lmnb1l, Pbk) had been identified in

- published literature. The c-Myc regulated genes (Brcal, Ccna2, Cengl, Cks2, Ephx1,
Fabp5, Foxm1, Hmmr, Lmnbl, Mad211, Mcm3, Mcm4, Mcm5, MKki67, Pcna,
Rad51apl, Serpinel, Tkl, Ugtlal) were identified using the Myc target gene database
(http://www.myccancergene.org/index.asp). Furthermore, 32 of the 53 affected genes

with functional annotation to a specific biological process were known to be involved

in the response to DNA damage. In particular, 14 (26%) of these genes were

annotated as being involved in DNA metabolism and 21 (40%) in cell cycle control.

By comparison, only 3% and 5% of all annotated mouse genes are involved in DNA

metabolism or cell cycle control.

The data demonstrate that a unique pattern of gene expression alteration occurs

when cells that are not terminally differentiated are exposed to agents that directly
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PRISM 900, Sequence Detect f o
Apemessi AngeJanse Da ﬁ 8? %f% h ég p"OﬁQl tfl?sﬁélﬁ e). It was
ﬂbc{)ﬂi\l@pdiﬁdnlﬂgo Rrtermeine Bthe emagdin eﬂcpf)assg:ﬁ pﬁ\ﬁxe@e m(o,cggpﬁq b relatwely

B' oé%g%ﬁﬁ%@f &%ﬁﬁ%e%%\&sc I\IO 19 396’: 15) do thls, the time

&mmmmmtgese@gggem@ W@e@m‘ce In dl%fl erentiating
BseskBEQRTIPCR assa e
%@&f eh@élgﬁﬁex&: o WT sesk %gf[ Ch 3 ass 1ys wer
pgé@me@ q@lﬁé)samp];qp RD tfg)g an ours a er inducuon of cellular
diffefehEFAd AKA b gf) GARAECA e 2ipeSED 6TdINDz@BF wan\ppnsistently

é% [ D26340,PCT 005012009, 051.982299; f?rerggggn krb(ﬂﬁégg}ftgr séotoxin

exfseRs IIonasisfur}txﬁwthhwmnlg}eﬂes coesd ingwdhflaxggniniciease | 1n expressmn
88%‘56‘6‘ §d.aft eres Neils (’ﬁlCIl&lr%a(Arl]thoggh t'/i'ﬁ%n&?negi%ﬂ(ifhﬂﬂés@me are

?esl B:attor er exposure to_a éq bul
sronctgetly tioxlag Vquagiékalmcrmnci bq>tataﬁt/@r%9<qéw§§ 1P Q,%rmcrotu ule

%ﬁ&%ﬁ% KR MRS LinftaT §R &e@knkw aamstyt(a Al&:}abﬁeﬂ adlal.,
ter 5 exposure t t hese not g o {;\ ) (]Dgaﬁardman
wagodmen and e mep silhs Rhgrmac asl "'Ea&’l EHifat
Bnd &R eihedrd] BB, ohehrg-HHill, ma@@mehﬁﬁlek 51RMWAncristine is used in
expr.essi r _expasu s
\l;r@%u&g ]éedg Elee;g ﬁﬂ%esgfég Pﬂnors %6181@ Cl'jlrﬂ? |, 2Ld M\?aélhgé)émphoma
&@amﬁm DétetBastimRiVAised primsslyarf t@h@m@@sm@&g@rm@mwnm
Iltaxel to Q. s also
Clﬁrg L5 aI% as sEeon dqgl%]thér%{b)?ﬁﬂ \@ﬁb{lg‘&)hd thinowe

rmne | change in expression of

these two genes was relatlvel 10 constant du
peri dg lémtgfv thyepenedntelogp i @&}{Rﬂmé)? by Fresienige ‘H}}[}%ﬂflgﬁed among
ttﬁ]@set bfrggeneézﬁﬁf)s%eengé@dl&gwm&ébteﬂ e gexqaoes s, wé collvesd all of the

S was el eva differentia [
@ﬂp@ﬁatfél@‘aéirﬁés Pbe ﬁﬁ&%&c’é L %H&ﬁdt e GELahaLgf B
%EnF&Roaaﬁﬁy@tw ecprqaeardf qeneschnotrt@Nith dmp ltersn, obeay fibgidiary

18 and 24 I h '
dfzrpp o VA £ Uy ?<{; Oﬂé fp{ro%gsr%on oggﬁ-: éﬁff&qg%t‘s?%l C&He‘s’éea genes with each GO
expbasishovas obmpatet wgdrtbs pm@ﬂe@h@ the il rylrnleseréwf EAPAPRgEnes
during. 4 D%h &att B RA0HRs B%c'e%@n@lﬁle&i tHef GO eaimhAhhORere enriched

i‘hduction a genot ox| n Lt , was surprisin

e atha Bifiesetay ORIESH SR OIPY IS ?I&bﬁﬁdu ARPBg TN Prgehes With
RIRSO A0 fanhb@ﬁ@n lfcb‘rdh@lag@z[l pyedeess,t3aarerelinolved in the cellular
vi ncri st Ialﬁﬁ hou crl {(ece ¢l vinblastine are
SESRPEPL TP NG gF8 al 0| S, and bot h act

t hrough inhibition of m crotubul e formation, they

have a different clinical spectrumof activity (B.A.
Chabner et al.

Example 4: RNAi experiments.



20 "Goodman and G | man's The Pharnmacol ogi cal Basi s of

Therapeutics" (J.G Hardman and L.E Linbard, Eds.,
wov@s/ese34di | 1, NH, 2001) chapter 52). Vincri stirGE/EER005/012209

used in treating pediatric | eygem a and soli d tunors,

and _i s _frequen used i h
U el SrasaErr Rt bt PR LR R baing e
Se.aA RTPOOAY Diatinadopyphomas, and as second I|ne ther apy

of various solid tunors. 25 To identify the Gene

Ontglo kgnificantly enriched
ano%ogqy%wl(sg? Of&;tﬂgglggﬂvavﬁggergigr ession was affected
by genot oxi ¢ drugs vve col | ect nnot at ed
QO tlRegist; @%Afé%@% f’e@ﬁﬁéﬁ% ﬁ%gj‘]) 2%t he co |

annot ation, the nunber of differentially expressed

5 9en%ﬂ@@%@@bmmamwaumuwn(smuDsN@s 26 ar y
ternms, was counted. The proportl on of the

di ff n

annﬁ%%%%§@%®WvW? @E%grgﬁ %’? t he

total nunber of nouse genes annot at ed with that GO

t er oglhT;<C k0644 EAIBIAI EASAEY (SEQEPIHAL 28er e

enrlched anong the differentially expressed genes to

be identified. Anbng the 53 genes with Genone

Ont ol ogy annotation for biological processes, 32 were

i nvol ved in the cel |Lﬁ? esponse to DNA danmage or

r equitat i 1ot UpKidrogen a“‘iﬂ:tF”'e“S 35 Exanpl e 4: RNAi

experiments. WD 2006/ 056340 PCT/ EP2005/ 012209 -49 The
10 fol | DYENg GGCRNGC@YAUNIIGEOYMAGIZSIURTEIER. K et #

desi gned using the SMARTPOOL (Dharmacon); Dogl-2 is a

pool of SEQ. ID NO: 30
BBt R G FEURROER T CORAASEQ. Goc, k.
GAAGAGAGAGCAAAGUAUCUU (SEQ | D NO. 26) Dog! -
GOGGAACUCUAAAGUCGUUUU (SEQ. | D NO 27); Dogl-?;
CAAAGGAAGUUUUAUCAGAUU (SEQ ID NO 28); or STEALTH

(I nvELFREEMNAL gefd dHtatBed AOmDIgrmhion:
GGAUGCCAAUUUGGCUAAGCAGUUU (SEQ. I D NO 29);  Dogl -

1 RNAEPUEY b B U T o P e el fefgﬁ%fl&bb (SEQ.ID

15  SCEBAYUCUCCUUCUUCGCTT (firefly luciferase control)
(SEQ ID 15 NO 31); Control-2; RISC-free proprietary

sequ%rdgge( I-I_%?RI‘CS@“%& e?%g{%e dr@@s were used as a pool

( Dogl - i ncl udi ng the si CONTROL
RISC-free RNAwth a proprietary sequence and firefly

20 luciferase control were obtained from Dharmacon.

C2C12 cells were transfected in solution (M _
Amer 7gy if&uiSMﬂwPecjmmxguesrel(ez@emas Aol (B6gI788)Condwot HRNAs,

N e

20 luciferase control were obtained from Dharmacon C2C12 cells were transfected in
solution (M. Amarzguioui, Biotechniques (2004) 36: 766-768). with Optimem medium
(Invitrogen) containing the siRNA at concentrations ranging from 10 to 80 nM for 5
hours and Lipofectamine 2000 (Invitrogen) at 2 ul lipid/well (12 well plate). The culture
media was then changed to growth media without antibiotics. At 28 hours post-

25 transfection, the culture media was changed to growth media plus antibiotics and vehicle
or 75 uM MMS. After an additional 24 hours of incubation, the cells were washed, and
the media was changed to differentiation media. The formation of myotubes was

observed over the next 72 hours. The level of gene knockdown was quantitated by RT-

PCR analysis at 28 hours post-transfection.



hours and Li pof ectam ne 2000 (Invitrogen) at 2 ul
l[ipid/ well (12 well plate). The culture nedia was

wa esosmhanged to grow h nmedi a wi t hout anti bi otRCBEP205/012209
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28 hours post 25 transfection,.sphe culture nedia was

ek SRS BRI A R ernion
dfpee uhaddenrindded [A|damage wasvarsheet Tarrasurehbatrduiplagifaect was
ch aﬁg@g ga\ll\ég Ib];’%b LEALLAL lth %H%enej,_ B %ﬁffé}@ﬁ'falt)bgq ['S_F‘éélﬁc siRNAs
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\lvﬁv atilipdd igéhese kxreciknin Imédtﬁl?&nﬁhiefeagﬂ%ﬂ E)Veﬁ'ld“llg@?éi using two

%@%l/eéﬁ)%g%@t}lg%% B%Eﬁné@ﬁ&mttwaﬂﬂe@&{tlc@ﬁ}paﬂ\@s 2@&6}5&5}6%@1 mRNA

12209 -50 The eff
iribesk @dMSd*fo er ﬁpﬂﬁegpn@@fg%&pq‘tfeéggﬁlpgge?e géc S I?Iérreduced
Mfaﬁﬂ)%ﬂt bﬂDb@QﬁRﬁM %%\&Etﬁam gomech] (Figueerigr én contrast,

é‘%‘g ﬁip dhet %filﬁgaflél §gﬁa5@%§g @A VC{&%}%? dP¥eréntiation

nﬁ@ﬁﬁ/bfub@s wamesplemrmhmttecﬂ afegenotorinexpoaxp éﬁgwdﬁé Neither
moﬁ?%ﬁéﬁ;c%gp nor . %ﬁsé&tﬁ%ﬁ HRrHEeR IRes sﬁ@NRQattSMI‘E!

or i and o alned fr m,t wo
ommmtw coAJc:bbxﬁsmn@fhemgtpgqmmqu% @qlﬁéé%og ‘E%{%@t@fenmﬂon

oﬁIbte? Fl%ﬁl%ri% egh 'c@ﬁ‘trz[s@\fﬁﬁlsf@&ﬂrh@ith e:ﬁ:(hfbf the three Dogl-specific
speC|

uc t he anount
w 5 obbensb AT o SRR PRI 1097 UL Biposur
g&rrqul; Thé‘r@f&é lep&hﬂfﬂ%audlcﬁh m(ﬂogi; m:RNA |en@hied G2C12 cells to

C2C12 ff t
HgUTE 85 oRHEC SURDTSEETy T Wk Ebr e AP BN i

exposure (Figure 1B). hblther 1o nock transfection nor
transfection with 2 different control siRNAs at 80 nM
concentration could overcone the nutagen-induced

? lFlo ; %F& ic@% p%&&%ﬂ@ﬂ(lﬁ)ﬁ he M dedtdeQiibed Rt rBltRindbaSthe specific

contrast trans ion t.h each, of .
emdodimends t{b@gqof g‘bsé)@p ke urgew th egﬁ%gkre a&t flat various
UQES Raf bE frﬁﬁ@ Bﬁdi é%\hl@:ﬂeﬁt@nﬂmbe e@ﬂtlafttcbwuhuwa#@nrtmg from the

eXposure S
e PBYIt ap@mpp eéazleeﬁ]éf (?419 on, ez[rglergng'featfcﬁg lfﬁ'sly' HRade to
Tiklb)fﬁafpaﬁudﬂirfsﬁﬁﬁmm adiatfrml,l cnntgmeltlpn of gm@t@r,@froqgmgcégss step or

\R}Cpﬁ t%)/\g? qebé %19 f%p& sco ?.fhk g&smqn\t@lﬁend%ﬁ%ﬁtl@ﬁfe‘)dlﬁcatlons

nbod |g§ﬂts t her eof
iate isboided tdpe wrtblmrtbt: owe l@ﬁtf{eﬁb%@s apRIAed DERtY he art
that various changes may be made and equival ents nay
be substituted wi thout departing fromthe 20 true
spirit and scope of the invention. In addition, many
nodi fications may be made to adapt a particul ar
situation, material, conposition of matter, process,
process step or steps, to the objective spirit and
scope of the present invention. Al such nodifications
are intended to be within the scope of the clains
appended hereto. WO 2006/ 056340 PCT/ EP2005/ 012209 -51
CLAIMS: 1. A nethod for determ ning the genotoxicity
of a test conpound, said nethod 5 conprising: (a)
contacting a viable test cell with said test conpound;
(b) determining the change in expression |evel of an
i ndi cator gene sel ected from



the group consisting of Prelp (Proline arginine-rich
end | eucine-rich repeat); Sesn2 (Sestrin 2);

WOlBB8423606 Ri k (RI KEN cDNA); Dda3 (Differ ent i BOT/RE2005/012209
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di splay and activated by p53);-sWsp30 (Ubiquitin
specific protease 30); 0610013D04 R k (RI KEN cDNA);
Slcl9a2 (Solute carrier famly 19 (thiam ne
transporter), menber 2); Tr@X8Mpl (Transformtion
rel ated protein 53, inducible nuclear protein 1);
DAErt d421e (DNA segnent, Chr 4, ERATO Doi 421,

EXPr £&860d fosae@ﬁhlmrsg]megkﬂotdmm of diestctionpopndt widmeghod
Mki 67 15 (Antigen identified by MAb Ki 67); Phex

( PhoSprRIi% & egul ati ng neutral endo- peptidase (X
chr onmps ogmkacting k viablenysticell W&hkmﬂmemr)lpomﬁd;ead ( Mus
muscul us 15 day gbryo head cDNA

(Ocy @) erditermmAMEAG: P8E & FOrTRE" & V Ha%c,%ﬁﬁo’( finRggged from
phosphopiheisfidd éonl oi(]EEEl@)(Pfiﬂme hygiﬁmlea&a ehd leucme r1ch repeat);

Wt
| bi qti ¢ _hyd
[ Topo soreratiae ok oM TR PR e (Piegenti
Plf (Prolifigy hid acuN@t%é bgz Ne®); esp3p(Ubiguhtin PBJific ResttdsapD);

RAD51- assom at ed prot
gy nt hase0@.00 3Rk dRE Iglf,N Géﬁ“’)) I\Qgg%lé g%@%%faﬁﬂ%q%ﬂlkk?\l( thiamine
CDNA) ;. Bredlp oft@f)eﬂxﬁnb@ﬂ@)(} gepsBlrpl (Prddsbrmation related protein 53,

Serinel/thr eon| ne_ ki nase nod
ot ng pdseblenuckpr PISKR 15@&?&?4@? Q?Hggﬁ%%erﬁcﬁg” ERATO Doi
| ysine f @i byprdssBd)9bRibp) (Slﬁm}ii oM IRAn Mg P btatt )t Mkic7

mai nt enance of chronpsones

transcri b@mtmn iqencifigd bY}V{AW iﬁl{i’é %}}C&Bgﬁe fgr%ﬁlraé’tn&ﬁleutral endo-

motility,g S[ﬁ cHeRiAMY)); TIUTRPIidihRinasy Erl\/ﬁﬂlﬁiead (Mus
SOCI a

spi ndl e

ed protein 1 Fbxo5 (f
protei n Smpculss b dayemgbsyp bf:aél) N4 clopey 9?&313 %g(ys}fcerol binding

thi am n ! h) phOPHBOBAFAAS HRhk1 (Epoxid
gm KEN c%rl\i;&&mﬁ@% M@%%ﬁgg?fg aﬁg SQBEHALIAAS Bihk1 (Epoxide

| ocus E)h by doboab misoRma rrackenid gﬁase%aﬁgg%)a,\@fgpmsomerase

di meri-za n ranain)| o9 (00 ¢
box 2); gp&l}’ @f%%%) gfn?ll(f I\/Ia%JIXZ’IPIIlg BA )twt ot( 8 - 1:0 e;n
arrest deb); Reénapl KRABPEGysOriaked PIOEfe N)O)ﬁ lwn e synthase
(ASF1 anteﬁd&h!elfa??él?/gz&bmﬂl Rk ARTRGIOIPYAR Brcal (Breast cancer 1);

(Sacchar onmyces M ni chronosone mal nt

defi ci enﬁﬂGS((&wﬁhr@wteé@)ésel RisCalmizpigs-atmp ﬂfﬂjn@é‘élin@é’mtem
35 GDNA ¥t&ln); Smc2ll (SMC2

( For kheag (ﬂéﬁl K%cﬁ%ﬁgtah%ggﬁ}%]%%h 1?? g)%n)i: me2l1 (

(Sol ute @amtueal nfeamtenancg Sf clrermessmas)- fike Bo5a8a%rpiepecgiption
(RI KEN ¢ i EQGpHOR(REANID);
2006/ 056 fﬂ&%ﬁ%ﬁo@%ﬁﬁg%&%@té&rﬁﬁw phokt I )
(Cartil a@’blsapll @ﬂtrpé@qlq;tagdwgyxé}e a'gm)ated-@@@gx 1 PbxoS f-box only

( T_r ansf orpnéfgggﬂ)asq&l@'af S0l Pfarm&pl@t @l'nﬂﬂn'ﬁge t@:{ri%b@ﬂt&) member

Pr cl ern re U at or 0 i nesi s
26105096]22 RBRO6 WQO&B\I{ CONAN DN Wﬂg@r@h@c e antigen 6 complex,

(R KEN c I-PN'%)S E&G}%%O (&EPZRBJ (;ﬁKEEI Aﬂ}mfi‘)s Mad3%@hmermatlon protein

(Calp M ni chro

mai nt enari%c)d{d%bia éhightmqblhm@otugyox @eﬁg@l (I@yéqllil g,lMadZM (MAD2
rF;glb?: ity 1%915¥E@£t%ﬁ0@1l“pﬁ§mg’}0g}%ge K Brohist) ;198 (AbF Oénti-silencing

funct1on 1 homolog B (Saccharomyces)); Mcm3 (Minichromosome
maintenance deficient 3 (Saccharomyces)); MGC: 32192 (Mus musculus
¢DNA clone MGC:32192 IMAGE:5006129); Foxm1 (Forkhead box M1);
Anxa8 (Annexin A8); Slc35a5 (Solute carrier family 35, member A5);
E030024M05 Rik (RIKEN cDNA); Cks2 (CDC28 protein kinase regulatory



3); Tagln (Transgelin (snmooth nuscle 22 protein));
1600013K19 Rk (RIKEN cDNA); Serpinel (Ser (or Cys)

WO Jp&tes4vase i nhibitor, dade E, nmenber 1); WrRGIT/EP2005/012209
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(WIld-type p53- |nduced efee 1); Hgf (Hepatocyte growth
factor — 3@byrstak Cdp (Cartt &gﬁ)gterr@ﬁmte layer pro); Tacc3 (Transforming,

(G ucosan gFC c]%}igﬁ‘ 931[3!?&]&%11 g) }5> c@' (EFoscreﬁn Mor of cytokinesis

(Bacul ovir repeat co tal n| n
pri mase, 1p4%16309GAR Rk (FUKIEN CQlﬂéﬁ,ﬂﬁb%ﬂééﬂé&kKRH@McwﬂA), Pbk

15051555100 L KERF QA GErO0 TS O kPR femde

cDNA) ; \Mvhmehmnzmomcn:aa@eamqq defigemsEhanolog); ﬁcnhké@;}tchn A2);

L 51101 9 g B8 Aol Mtest Bl 1.9 1) SOMBRUNG RIS Sroup bon

i ndi cat oB)g’léargm G'Eramgélentsmd)oth osdlh22 groveip)); t@ﬂﬁ)@ﬂﬁ(]%@k (RIKEN

o 4TI SN, Ly Il A ),

cell. - 4Wigh éWhieiEdypd poF- 1rtduaed1géhedl) Bgf (»I\hagat@ryte gfmdh factor

test cell | nous.e ehr af
haran. © clifaRsnSaE0) S RRRIR R oL Rasghfi Beghtngl: miges
met hod of( Baowyovamabl AH repbee-cohtuiiming 3); Poird] Dﬁﬁmpemase, p49 subunit);

meaur | ndCEHICARGUAL B heAe o ean (Ll e clep e

g The rrehtig@%pmwﬁmwmmmtm@m d])NADrEZ61(|)(D1(§>I(|%¢B; RIBOERIEEN cDNA);
termni.ng t i de .
corprl e o o B Rt PR PSR PSP et i 5y

i ncr easpduné xgdiibissdenntoxdciwg. | abel . 7. A method, a kit,

a polynucl eoti de, a polypeptide, a mcroarray, an
anti body or a transgenic non-human mammal as
describbecthed ef ddief rwheddn saidindicator gene is selected from the group

consisting of 4833427G06Rik and Dda3.

3. The method of claim 1 or 2, wherein said test cell comprises a myoblast cell.

4. The method of claim 1 or 2, wherein said test cell is selected from mouse, rat,

zebrafish, human, chimpanzee, and chicken blast cells.

5. The method of any one of the claims 1 to 4, wherein determining the change in

expression level comprises measuring the amount of mRNA produced using RT-
PCR.

6.  The method of any one of the claims 1 to 4, wherein determining the change in
expression level comprises measuring the increase in signal produced by increased

expression of a label.

7. A method, a kit, a polynucleotide, a polypeptide, a microarray, an antibody or a

transgenic non-human mammal as described hereinbefore
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