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Met hods for the identification of PARP interacting

nol ecul es and for the purification of PARP proteins
wab@opnsesent i nvention relates to i nmobili zati BOT/EP2009/003426

conpounds and net hods useful ,for the identification of

PARP interacting nol ecules and for the purification of

PARP proteins. Furthernore, the present invention

rel ates to pharnmaceutical conpositions conprising said

interacting nolecules e.g. for the treatnent of

cancer, netabolic di seases or autoi nmune/inflammatory

di sorders and to nethods for the diagnosis of cancer.

Pol y( ADP-ri bose) pol ynerases (PARPs) constitute a

famly of cell signalling enzynmes present in

eukaryot es whi ch catal yse pol y(ADP-ri bosyl ati on) of

DNA- bi nMieﬂg)(brfot thenidentifi¢apio nanfd AR E dntenastimgamolecules

pol y( ADP-ri bosg) @ﬁQP ose)

transferases (pA Bbﬁhgggagﬁggﬁgékb a;néhplnportant

role in the |nned|ate cellul ar response to DNA danmage.

Thé Bres@RPANERIchOreINA Q;amasbmla@li&ﬁ@brhyoun@alaau NEethods useful for the

0 dative str ss and
idelyieanion b p AP G o B e A RF B Botiifation; of PARP proteins.
Furtiasiinord, ﬂteq:)rgsreﬁu pﬁre@tﬁorﬁ&mm tbcphaﬂﬁlaoghlllctadmfbmpbﬁsomlﬁfsmg said

intefrggt t I{%l?élﬁl ona Thfo% t{rl onszlixtEo?Siy tc%}:eqn) alll)ghc diseases or

rans nndl gérs
autommnuneélaﬂammamrytdmrmscm torrngh@isefpntheml@gl@hlswﬁeancer
attachnment of a conpl ex branched pol ymer of ADP-rlbose
units &?chrelber et al . .Nature Revie
oge)

Cel |
Polg(@lpg-g g]!ymslzagys (Bg@%i)q)l %mugq A ogmily %f cell signalling enzymes
preE@ﬁtlirl Iregg%y@ie's Obglﬁk:h Qgﬁ:}r%g l’pdﬂﬂ(rlﬂrtg? ﬁﬁbsy%’tldnm dM"IDNlA biR@ing proteins.
PARES . o ozt ReSut i o sPUAUARETTScgr SAPRIESr dteiPRly(ADP-ribose)
trar(sﬁtrhneel(bARTs) "Hhese eﬁ@ﬁ)ﬁes btayLmeuﬁmnww\Bol@eilnl thBi iolnogljate cellular
res ons 3 RR) dark: I:)lln Sspbii& {d a@& Jdc% f?)ﬂlztuj;ge radiation,
nown e of the PAR

oxxém\@dwswnﬂ HaNAEidemgeml tumpug dwgﬁ]ﬁWé%hg@ v“eQiP “Hbose units to
carsmgavgrbﬁbsb@p%aaiwﬁas ki REQHSs bf edepst &%lﬁsnorhls oly(ADP-

rlbtés;(?algﬁtg e\s}% pqr:)omfggtgrt %g Ap@;{lﬁpglogv 3@ Ctpig,ggrg eg]eez acivation of the
accepotl q:)ﬁﬁeld ethhﬁigh ahe @ftac'}ﬁﬂldnu lofira ddshpieameandR&d peBtlien ®ftADP-ribose

umgzﬁ % er &N 86‘6 %atu ?lﬂev%%té]ell ]9‘6? ggfq fSY?tSi2§£a|0f

nvo ved at'hogenesi Seve
dlseases |nclud|ng stroke nyocardlal i nfarctation,
ADP #B6¢ 10nn1%u5 Qﬁt%da]’%r&’tbﬁlo%ﬁﬁﬁzaﬁaﬁ ih n\fvhﬁmé OABP-ribose

di sease th small nolecul e
mo;e,tphpso'[rgx@ﬁf@‘rqqia OB‘IGB%Q) pa?gogzgel gsatgmﬁrqﬂlﬁ §qdﬁg:hams of target proteins

(Schreiber et al., 2006. Nature Reviews Cell Biology 7, 517-528).

PARP1 is the first characterized and the best known member of the PARP family. This
protein, encoded by the ADPRT gene, is a highly conserved chromatin bound enzyme
which binds nicked DNA and mediates protection against DNA damage. In response to
extensive DNA damage, PARPI1 is overactivated and induces depletion of cellular NAD+
and ATP leading to cell dysfunction or cell death. Overactivation of PARPI is involved in
the pathogenesis of several diseases including stroke, myocardial infarctation, diabetes,

neurodegenerative disorders and inflammatory diseases.

Targeting PARPs with small molecule inhibitors has been proposed as a promising
approach for the cancer therapy (Haince et al., 2005. Trends Mol Med. 11(10):456-63).
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approach for the cancer therapy (Haince et al., 2005.
Trends Mol Med. | 1(10):456-63). Several PARP
WO ndwohBg209 s have been reported in the |iterat UPET/EP2009/003426
However, the first generationyof PARP inhibitors is
non-sel ective for the various nenbers of the PARP
famly and there is a need for selective inhibitors.
sévgraﬁ%@ 2RibiRhVR A R Bgéd Emggaﬁé@ﬁﬁé.mwe&hqgé kit @eneration
of PARP . inhibitors _are needed. One prerequisite tor .
oft AR epdnbitars isanoielestive &fdhararigusagmbsts f thoARRP family and there
is lanf¥eBifb08eFediive GRIEbIGOVINSAdANi oM newirhé@hb@s RS IRY Selectivity profiling of
Pgéft tgbh% u5|ng<fhy5|olog|cal forms of the protein
é@?.“q HHECAY, several strategi es have been
proposed to address this issue. A two-step affinity
rif .1.on_prat : €Sl . 1h s .
O%éju IL‘ rlécgg%liteo ﬁoro{hgpl%&gélﬁérlgg 1 Idar@ ?l’}ag%q%rﬁa%10€l h(grrﬁéRP inhibitors is the
propsismrofrsyitehle absays. Qge’tgrahbau#ng physiglogishkeforms of thaprotein target. In
thd 88 SLO8hI stldipild Bk bREEPropORTY 1S bGkesy thidensee! | ul ose
chromat ography and the second step of 3-
Am nobenzam de affinity chromatography.

ASwWidta befgigpddfic&ion PRIl Ridsbidseribehiten thebarifidtidn of PARP

S I SN, A 90Tl oL, 0510

Thesiting sperr iconseded of rplAndzlinbise chnayategiaphy and the second step of 3-

i -. . i i r- o g sy e .
AFRIREL I PSSR SN APURS UL 1 B nior i
inpgtswh thethitgmipa caslytisslompin ahtheenageel to i dentify
PARP inhibitors, but al so to assess i nhibitor

selectivit testing an inhibitor against all .
Conniepupnallyy ¥’ﬁ3ﬁ’ EARDYG AHTVIYY. canngev s GEd {U§eaRYifisd or recombinant
enizin@e el(lj lasobutiofethsédasspy ?mihdi fngtabfef ﬁtb&ﬂrélvte (Dantzer etrud., 2006. Methods
. Of ol kdanti ficati an el ecli vi . TP
imERp P Tosy 10p" BT iR PR eBn RS in RARE nhibitors,
but [adsoplor askéss anhibrion selgRARRY dyotestings an Tiubigereagaist all members of the
PARPERLIIPN relates inter alia to an immobilization

compound of forrmula (1) or a salt thereof, whereinR a,

R b, R2 are independently selected fromthe group

InCBWI §ft the Gibo{e, Hherdnid dCnetldkivl provigingi dffectivé tadlK hd infethods for the

R0l SSBE Bl b :  E5 BRER ¥ for e
puB(CR@Rof ERRP pBitelBR4: C(O) N(RAR43): S(O) 2N( R4R4 )

S(O N(R4R43): S(O) 2R4: S(O)R4; SR4: N(R4R4a); NO2;

O0(O) Ré: N(R4) O(O) Réa: N(R4) S(O) 2R4a; N(R4)S(R%R4a;

The(rageat DY RERIEIRIAS, intef FdY (D) igrachiliztiog)opirerad pf fognul (1)
al kyl; C2-6 al kenyl; or C2-6 al kynyl, wherein Cl-6
al kyl; C2-6 //Rm

R3 R1a\N
N \ N\ \T
HN I A N \N/O M
@M A
o R
n m

or a salt thereof, wherein
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al kenyl; and C2-6 al kynyl are optionally substituted

with one or nore R5, which are the sane or different;
WOR4009R38229 RAb are i ndependent|y sel ect ed from POEEBI0OUM3426

consisting of H C -6 alkyl;_§£2-6 alkenyl; and C2-6

al kynyl, wherein C -6 alkyl; C2-6 al kenyl; and C2-6

al kynyl are optionally substituted with one or nore

gﬁl wh';_s‘h @?a%eh?%& upgenelét&i ﬁagghe pie%nagdl@@m and C 4

NC2;
i nd@&@ﬂd\@mw el atoptiasply RebsRY W 08F of mMoge Baloggn, which
and Jdthéd samk ok difthedtei n Cl-4 al kyl is optionally
substituted with one or nore hal ogen whci h are the
same or different; mis QO 1; or 2; nis Q 1; or

In diisie Ha hakpe@hle; 6(0)@]105OiRt“;@(@)Réaﬁ(cb)éJ(RéR@);tSé@)MBﬁR“),

f a,
bt PN O SRR, SYOI T SR KA R NOLROLAONE, RIR")CO)R™
WA N LA G
”Ear@@QD)N(RFIb‘E @1%58%11 ¢ eﬁk‘éﬂywbr@}% aliS§mYE v@fe?elh'@?gaﬁéfl Cos

foll s a ai n ranc

sat AlkanEl 2R e &kf seUBshE HBP?\“E‘?IE&BB“H%? aﬁ&P%foré?Prs&ywhwh are
car hhe sdamy obdifferpt.aced by a substituent. "Al kenyl "

means a straight-chain or branched hydrocarbon chain

that contains at | east one carbon-carbon doubl e bond.

Eac R hRdt, 8Jeare dnﬂdepnncklntdga nelected fioonthrgyoupeconsipting eHb(1.¢ alkyl;

a sybs défieﬁﬁlptand@ Mnﬁl %@F&rﬁ@ St kﬁl @it a‘fl&‘iﬁ&[’ ahlf C26 alkynyl are

br anc drocar taifs at
car mmmeébbwsvwem ity pprior maER hW@F"@gaéﬁ ﬂ@fsaaw %dk%ym
carbon nay be replaced by a subst ituent. "C al kyl"

T DR cedaPest ONeOBA D! NN mothyl ot iyl -

n- propyl i sopropyl, n-butyl, isobutyl, sec-butyl

tert tsfyé - - |
RORYzre %p%n&lgggctec&ﬁ @% wp ¢ %fH and Cy alkyl,
t \%(/o Whﬁ;jemlces adiyl as omsicaeliy eulﬁgwtfc‘iggiob @nggr? % halpgan, wheih are the

gr oumeFRGiFrdiyal ogen of a C| 4 al kyl carbon may be
replaced by a substituent. "Ci-6 alkyl" neans an al kyl
chain having 1 - 6 carbon atons, e.g. if present at

t he @ngloof; oa2;

nis 0; 1; or 2.

In case a variable or substituent can be selected from a group of different variants and such
variable or substituent occurs more than once the respective variants can be the same or
different.

Within the meaning of the present invention the terms are used as follows:

“Alkyl” means a straight-chain or branched saturated hydrocarbon chain. Each hydrogen of

an alkyl carbon may be replaced by a substituent.

“Alkenyl” means a straight-chain or branched hydrocarbon chain that contains at least one
carbon-carbon double bond. Each hydrogen of an alkenyl carbon may be replaced by a

substituent.
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nol ecule: C - alkyl, nethyl, ethyl, n-propyl,
i sopropyl, n-butyl, isobutyl, sec-butyl, tertbutyl,
wo2enssek9 n- hexyl, or e.g. -CH2-, -CH2-CH2-, PCT/EP2009/003426
-CH(CH3) -, -C(CH2)-, -CH2-CH2zCH2-, -CH(C2H ) -
-CH(CH3) -, when two noieties of a nolecule are |inked
by the al kyl group. Each hydrogen of a C -6 al kyl
“Adyindti mrays detraighttdeedortdyasched hgdiotarbot chdiG2h6t contains at least one

| kenyl " ns an al ke chaipn having.2 to 6 carbon
cefsiigtoon [FF pofo Bt Ritrofit o aB T faitBe e be replaced by a
subStitaédd?, - CH=CH CH3, - CH2- CH=CH2, - CH=CH CH2- CH3,
-CH=CHCH= CH2, or e.g. -CH=CH, when two noieties of a
nDIecuIe are |inked by the al kenyl group. Each
aced

"(g meg s 4h, %yl chazlil k@an faly a%gboghaéltgﬁ?’syégﬁf Present a¥ the end of a

tuen

mbavmlegmathyp eﬁlwaf—bﬂfpyﬂtlﬂiﬁopg 1@butyf, 1W%c%t}tlh&t-‘bﬁ@l or e.g.
of a nDIecuIe -

. PHECH) .- €CE€Hahert- Hang Hdildr-i egHzﬁﬁzfés) -CH(CHs),-,
k
W@dﬁ%@%‘%feggk égh (glg%lpéy? ny njgéa(\ir oweﬁ%@qﬁo hJ df)o)ﬁen of a Ci4

allsyl eattiohueayt be replakadeni suaingnt.| uoro, chl oro br onmo or

iodo. It is generally preferred that halogen is fluoro
or chloro. The imobilization conpounds clained in the

"R SR mleRYeH AIR JAUERERD n%‘ﬁ%cﬂﬁatohwg i bARLMOR the end of a

conpounds due to t e|r pre%erred use in
mpleeyar €i.i alkybfméthylpleityl, zaprapy!, psauiomtl sndeatydesobutple dec-butyl, tert-

B DA bl GRracoHrFafi ﬁwﬁsﬁxb@cm“ (oCHy-CH-,
-CRHELHOL L OH(OPEG |, U deRbnvid inBickiBE o Ph 8REuld AéaHKe@ By (Re alkyl group.

case the inmobilization conpounds according to formul
Eachhydwigenioha bme alky] pasben mal b gendacedadyi asupsidtupst; t he

i nvention al so conprises their corresponding salts.

Thus, the inmmobilization conpounds of the formula (1)

GWIaﬂ&nybnhéun@ af@ikdngl @fawml@ll 106 catefl afessOE @l iTprésent at the end
the inv ntlon for ex&gio as alkali nmetal salts,

ofz paisehls: cGHF Hee t GH=6A-C8borCHs ChledH ubHsSH-CHapie -CH=CH-
CREER), S6 @ 'fFlJle@HOfwﬁéer fv ﬁ}&léﬂésw FR1eaf HPIE@%@ Py the alkeny!

potaSS|u cal cium's magnesi um sa

grew). ttachvhydrogemuofid @,-palkemyd @aibon amayrts&eplacdfd laysa sitstituent.
exanpl e, ethyl am ne, ethanol ani ne, triethanol am ne or
am no acids. |nmobilization conpounds of the formula

Cor BURYEY G ol A B0 i i R B BoBise e meesEat the end
ofbenoisade:aCs01Hi- @@Izt(iﬁ(ﬂ!i,eCHﬁﬁhtﬁlﬂ_hHi GHb4=(G-0HY @fe.g. -C=C- when
t\afgxl}ﬁ& 1éasd(§}' trh&@cuﬁ?a{)elsliﬁﬂeh %&'tﬂ@glﬁﬁlﬁgér&{p %5&?9}'/&0&%1‘ (gfsei Cas

or Sul e acl
alkynyl carbon may be replaced by a substituent.

"Halogen" means fluoro, chloro, bromo or iodo. It is generally preferred that halogen is

fluoro or chloro.

The immobilization compounds claimed in the present invention have been named as
“immobilization compounds” due to their preferred use in the preparation of
immobilization products as described below. However, other possible uses, e.g. as a
soluble competitor in assays or as a labelled probe, are also explicitly included within the

present invention.
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hydr ogen chl ori de, hydrogen brom de, phosphoric acid,

sul furic acid, nitric acid, nethanesul fonic acid,
w@2doohise2eesul foni ¢ aci d, napht hal enedi sul f oni CPEIVERR09/003426

oxalic acid, acetic acid, tartaric acid, lactic acid,

salicylic acid, benzoic acid, formc acid, propionic

acid, pivalic acid, diethylacetic acid mal oni ¢ aci d,

InH&EEthE 'lrﬁm%%ilfiatl&{ %?&@g 'ageorZhH fi) cORhiBidhe or more acidic

acrd, malic acid , famnic ac propi.onic
OrgBIsE gIPYRsSorile ‘&E?‘Hlona§l§6rfﬁfepré’i?F dt erS?f‘rr%SBPF‘HP% $bts g Thus, the

mﬁmdtﬁrlzhuaﬁlddmpadm 6f afl fzimnamdl iWHedh aentain ngrb@stm be used

h I
oG HERURGL: S1EDHEhBF REE I 5 aélquhT"FgﬂDglﬁFs Pl ot metal sales or
asmdomummﬁltbdﬁnm preocisp sxampled ef smdhesalts énclodeesddimve rshitgpotassium

saﬁL S?\lc. laét'l?se%aghgs ﬂﬁ%\ﬁé 81'1%1%? vsﬁearﬁl?lohlat (?ed}‘gamc fmmﬁ% such as, for

expRpise cctthwlemm t ethanodasmide.n griethanolemingr piilamnipe ) acidn emobilization
corlodhdesk ¥ fSHl%lQ '(BWhIHE*cG&% N &hm@feebd%fbo%uf)@ ieh€roups which

person sKi he art |ike, for exanp by
cof SR PRIPPA tcﬁ’é§e PWS?*H agd cah gauped a5eording g @éh‘r givggtion igythe form of

théiaaedition a9 Wigninofanid §rp@1fg§ﬁh@tac1d3;r Ebtﬁm@[dsth gutdbd g€ids include
her, salts.

ton. h t o
RiReER: FORrFGr PRGREY PO QRLSIPRE of<0d BUFRRC gpid. miic acid
méthaesulforaatdcah p:m‘mmmsrdﬁ)mm(aorddmaghtﬁlalentrﬁsulfwmubkdn, oxalic acid,

acﬁ?c La&dC%?t p ﬁ:kq&t ]E%ﬁcnﬁfi: 5@8%1,)‘3&’}1 l@%c?& ! foﬁﬂ{c' 4, oproplomc

acm rmwt@ Mhpdlgtrhbs?aértr?s acighmalpniraReld, sHsHIESEd Pimeldd gcnd fumaric
acrdn ;harelcc QbikiexhalRf agids aiFathffic te, 'ﬂ%&l}frbﬁaﬁﬂcoﬂcl@f gluconic acid,

B SR B AR S S TERLATA o e pron
skilapimutidsart. nifwhhe Ohlrm‘tﬁhmtlomxromm)funﬂh@f rthsrfdmrmﬂa (I) simultaneously
cofih RAECAL SRR NRNE UL GoTERR, RUSALYEN BB AN adciion t
the gfaligfoams ubpeteaneds innee falte sem betainge nzmaierions}. hThegp@@ctlve salts
acE@rdﬁJ to Ql'ieefo%'bﬁctl) m'db'teﬁﬁ’éd BNosIRAY ASh&Ys Willéh are known to the

or muJ pr esent erition al §0 i n¢cludes all
persgatsgrr@rille ﬂ%fn%}" Bl wnRls DY CPBIRRENGIGST A R @gganic or inorganic

acid@r 8¢ in M sélhventloaldispsrshit, Pr Bf edibe dxeiingebredion exthdrge with other
ﬁresent i nvention, the substituents nentioned bel ow
ﬁdependently have the fol | ow ng neani ng. Hence, one
or nore of these substrtuents can have the preferred
r r
Tl%I prg%hflg%al?tfeo‘il fErlgee o e nt eg la g@tvglgg ??%)r% 1@0%51%5}511 compounds
acegrAiedo ithgyngentiqn. CH and C2H5. In a nore preferred
embodi nent at |east one of Ra, Rbis H In a further

r . e .
Asn}% cgn be taken from the Examples, immobilization compounds falling under formula (1)
have been shown to bind to PARP proteins, which makes them useful tools in the context
of assays for the identification of PARP interacting compounds.

Preferred immobilization compounds of formula (I) are those immobilization compounds
in which one or more of the residues contained therein have the meanings given below,
with all combinations of preferred substituent definitions being a subject of the present
invention. With respect to all preferred immobilization compounds of the formulae (1) the
present invention also includes all tautomeric and stereoisomeric forms and mixtures

thereof in all ratios.



preferred enbodinent Rla, Rb are H Preferably, Ris
H CH; or CH5. In a nore preferred enbodi nent R2 is
wW@kiR908828PH , especially C2H5. Preferably, R3 PGI/EP2009/003426
hal ogen, especially chloro; .G -6 al kynyl,
optionally substituted with R5. Preferably R5 is OR6.
Preferably R6 is H or CH3. Even nore preferred is R3
In(F:)P}ee ér%dblgﬁ\’bgdigieg(s(l%@.)t@res %ﬁe&@@ﬁ%d  th8 dubstituents mentié)ned below

. era nis 1. Prefera n+mis 2. Preferred,
mﬂﬁﬁﬁé‘ﬁ?*ﬂmg‘{‘iedhe delRIing decaping ¢, 20N€19¢ 1Bprer¢fdhesecuibpfituents can
hdve\Epretitredlo? nsSitt pedfefled meMihSiEsiOéPbgowonsi sting of or
a mxture of both, preferably in the formof a
hydr ohal ogeni de or carboxyl ate, especially as
5 PhdadghRBr R¥fearo rindependdngly ek ciedrfiodan Ithe gtaupreoasinggiofibl; CHj; and
t r [V i n pr.ep ot BybE
Cily 1R BGFE Plter o GRbOREER) R PURPRT, R FEHEIR furtber more
prefeeredyembiodiment & 6 Rdéswrilbed in Fig. 1. The invention
further relates to a nethod for the preparation of an

[ biljzation product, wherein at | east one 5.
Pﬁ@%w Rzay H@ﬂ@@ﬁﬁ&;ﬁa- iz grae miefeiged pabpdiment Rors (31s or CoHs,
10 edpedialy Chided on a solid support. Such inmobilization
products obtai nabl e according to the nethod of the
invention are e.g. useful in the nethods of the
Picfiarablyj Rhisfhatogemespebaaityi dhlaat 0106, o4k pARRPfitivhellastbistiited with R,
conmpounds or in diagnostic nethods for the diagnosis
of cancer. Agcording to the nethod of the invention,
Prgferpldy & i9RR"i mobi I'i zati on conpound of the invention
15 is imobilized on a solid support. Throughout the
i nventi@n, the term"solid support” relates to every
PW%E@Q%&*G%H;QDSbért being able to i mobilize a small
nmol ecul e Iigand on its surface. According to the
i nvent i the tenm.a eas ' bilization
LBl e Pt by (EE GG o
i mmobi I'i zati on conmpound of the sane type is
20 PiRIRRL) haed. Berddify SPisiidpRUORRRE n Wmtidat one or nore
ifferent I mobiliZzation conpounds (each of them
either in singular or plural) may be i mobilized on
Pief@redOinmiolsi HERht contfioih@s ab Formutn@) @f thepredédtfifveition are selected
frimgbilizatio .coqpounds are immobilized on the solid
RO PIOUP O ES Bt er abl y the preferred i mobilization
compounds of fornula (1) of the present invention
sebgrct ed

i SN
NN =N N N\ =N
I N i S

N 0

AN Cut
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or a mixture of both, preferably in the form of a hydrohalogenide or carboxylate, especially
as hydrochloride or formate.
30



fromthe group consisting of The solid support may be
sel ected fromthe group consisting of agarose,
wOoR@9f3ed agar ose, sepharose beads (e.g. NHS- apCT/ER10621003426
sepharose), |atex, cellulose,7and ferro- or
ferrimagnetic particles.In case that the solid support
is a material conprising various entities, e.g. in

T&%ﬁn&?ﬂiadoh%%%m@me yesemmﬁ%a c%ﬁ\b%rp%pa@@(ﬂgﬁ nfR¥hods well

artl It |s enV|sa e present
knowentﬂpw txgmplary aggl Pg‘?-}fséﬁweii farig T’Y“i}}ﬁslsé’ﬁe gensiBerhindie. 1.
are immobilized, on each single entity, e.g. each bead
arti

TiabatiaduEpe P aie Fradhd irEheppatrhoLag B RBepgp product

5 wheraimhit [léasadnommobitieatintscangound edeording to thaweagenl is immobilized

onV\ﬁ %orfltdrkuéﬁ(?rt @'u%ﬁ ?Imng'bm&e?éﬂ ?&dﬁ&@%bfﬂﬂm@f]ﬁc&cgﬂd t% the method of the

I on co nds
mamlommmmg iusef@] in thenmetheds of ¢be mventieik &y tbnatlermﬁcm@ of PARP
mfe%dnhg cORbYuRf®r G Hfagﬁ&s@t: n'léiH@lR'ﬂ)f RIS BPOMRE. | S

I mmobrlized, 1t is very likely that on each entity al
di fferent i nmmobilization compounds will be present.

10 Addoedihgm®lhd meaiddost e ivention o4t le@gmma neendbilizdtien compound of the

. I nvent.ian oup to the.so ort “
imy B YR ARG B Py b oLt JRE ThienpiygRe term “solid
suppait U ddaebimelieny uniliasdivat suppefifbemg ybikitg amdmbtilmch srgall molecule
héaﬂd%&?ﬁtsﬁ éjel n matrices. Preferably, the
|on conmpound or conpounds are covalently
coupled to the solid support. Methods for imobilizing

15 AGQRBAY S theQRvai@ibh dthe WRRO %a@(&éﬁﬂﬁﬁ‘@blhihtioh@:oﬁ{ﬂouﬂ@dmeans either

st et EPRSORL! E6 RS RS JBmIPUGRE on the sold
s@pﬁﬂﬂ oashdykdge dﬁaﬁmcthff'btiﬁt ghGobiligatorabérapdures ¢eachl dfitgem either in
sm Ct Iﬁo lur. 1§ onlglayggﬁ,lp {) %‘Mé%eﬁiaélé O[g% sgpﬁgéﬁ?goqgg?egerﬁblg one or two
dnﬁfnmpbnnmblylhdatmmonm&pds g 1@@0@1112@ iongh¢ saiisk suppent, more preferably
20 thg é&@ﬁe(f %ﬁoﬁﬂlzﬁﬁ&g eompédﬂdg W dbthala f—)a&tbﬂ)%ydresent invention selected

dr ox ket one groups) and by

ﬁ?@dh?%%WPGQWﬁﬁmﬂ@ (e.g. V|a biotin, biotin being

covalently attached to the i mobi | i zat i on product of

t hgyi nventi on and non-coval ent binding of biotin to
tavidin which is bound directly to the solid
support). The linkage to the solid support nateri al

i nvol ve cl eavabl e and non-cl eavabl e |inkers. The
avageHgny be achfbved b&Nenzynatlc cl eavage or
hh SUif NPhe I

i \ i
N-©O Z N N-©O

o N o N

Xiv

I
Iz

25
The solid support may be selected from the group consisting of agarose, modified agarose,
sepharose beads (e.g. NHS-activated sepharose), latex, cellulose, and ferro- or
ferrimagnetic particles.
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met hods. Therefore, according to a preferred

enbodi nent of the invention, the imuobilization
w@e@dass229 esults froma coval ent direct or |i NRET/EP2009/003426

medi ated attachnent of the atgleast one inmmobilization

conpound of the invention to the solid support. The

i nker may be a CM O al kyl ene group, which is

InQRLd GRA hEXoh&‘Eﬁ{)[{c’ ot %dmlé’t)érlﬁ’lrk% rlsmg@arﬁ‘)tug’ BBis, e. tgI in case that the

functlona sel ected f group Consl s
obf ppeyt EPreFTpeYerel byRdarer nwm A Srisaged, il the present

m{/ériﬁléﬁrthhts ipaiff@aal 1|nyrn§&m§dtidnué(ﬁﬁipd&lnﬁh a8 émBlobilee, on each single
{UQ’bSt i tue tbs énde egcﬂen(ag'y sel ect fram t WNL%‘ d

enBBie &G0 Yrd KA1 o Te EHTESERt g Rt OB qmpounds are

inQfhilizedd Thirefdiee ihecase , thali twd Onahdbilizneh owapsuras are used, it is

en@l F%ﬂe %hﬁpﬁt hg glé/r{t qgv%ﬂ_'; &h@la{: gézbe%@h CIN %g@s’em?flyg%nee or two different

impebilization omhm)end‘s aadmnhdlizegedf e measuED o & @mlwrayn ore entity
o oh€ foﬁ?éﬁi iMho®ilBA4R8h kbMBhind fghﬁlrﬁ(ﬁﬁlﬁﬁed' NtieLENNIRH that on each

neans .that the one or nore atons 8 functi onal “groups
engifyealf ﬁé@retnéanwebwééﬁort Gneonds WA PS RESSEH: t he al kyl ene
chain or at the end of said chain. Preferably, said

Tﬁq@rﬁé&xh?ﬁo{g%@m‘%ﬁé# ﬁr %/%gmng (JF ;}%én L&k O elvg?y ge coupfled to the solid
suppat eithedcowdintly nort n@geovakdntim N)nrxavrvaleof badingrinekides binding via
£ ' | . lizati

b e R o b R T on Conpound of

the present invention or a m xture thereof and

P@Mmp afhk YinRdHiN2RH Comfmil drCcafpdlintisingd icoRabntBr esited to the
solid support. Perhaps well known protective

f
§96WB’ Yechni ques may be required during the
i mobi |1 zati on step The invention further relates to

odmblh{mgbaﬁb% sen gﬁ'r?cfs ono?oh%' ﬁ@g%ﬁs Q%/ lle'b%vrm?lt tlﬂg%rto{nd further

ore an”1 nmo i'on product
GManbﬁcdslﬁbmnMﬁéble by the method of the invention is
an i mobi | i zati on conmpound i mmobilized on a solid
port., This |nnnb|lla%t|on product wi Il be referred

Ing géieppl Reforeo o GpuRgings thenBNafTines H5an; SaaB AcHM o diaPsofuch as NHS,
Cirbedinyestc] eemblt ﬂhIS cdgglehd ?abﬁ&dﬁ&tﬁgﬁg&nﬁfobﬂﬁ&tﬁon compound. The
. present. i nventio n a erre 0 the .. .

inf RS oD PR R - Bl st SRRl B Pl dBugline (e using
fuhtt&a:mahgmups suchryanfino4, selfthywiryl- adseb@gl-, Bydrokglbedldéelydes and ketone
grg?@s?:]ag%i Ctn] Hg?tf%%pﬁgé ICA g §1{Ab§iBffi‘1§] Cotif bel ntgh&Jvaf%hfﬁ Glthdhed to the

immobilization proa/uct of the invention and non-covalent binding of biotin to streptavidin
which is bound directly to the solid support).

The linkage to the solid support material may involve cleavable and non-cleavable linkers.
The cleavage may be achieved by enzymatic cleavage or treatment with suitable chemical

methods.

Therefore, according to a preferred embodiment of the invention, the immobilization
product results from a covalent direct or linker mediated attachment of the at least one

immobilization compound of the invention to the solid support.

The linker may be a C.j¢ alkylene group, which is optionally interrupted by one or more
atoms or functional groups selected from the group consisting of S, O, NH, C(0)O, C(O),
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with a nol ecul e which provides a detection signal,
e.g. radioisotope, fluorescent tag, chem | um nescent

wo a@p9/1382pept i de or specific binding nol ecul es. PGSPER10D9/G03426
bi ndi ng nol ecul es include paigs, such as biotin and
streptavi din, digoxin and antidi goxin. The | abel can
directly or indirectly provide a detectabl e signal.

anBNEO)RY SRAWRLER € 1iAkREPbpEchaD isGbstR@Rd REthUsiRDriRor@Rubstituents

. enzy fragnment_ conpl enentati on” assay (e.
mgmeag%ﬁ\ya%?ea?ﬂcf&g’é ?%n%ﬁ‘?ﬁﬁ cwsasgwsmf%é%\%sn,eﬁlén{%i GHIH, C(O)NH,,
SEHMOLEn&ICN. 2006. Assay Drug Dev. Technol. 4(4):41

1-420). The | abel ed conpounds woul d be useful not only

in imagi ng techni ques but also in assays, both in
Tha tanm a@idioi atkylensd, means adatkyldngi clpirPARFNgNt er Hocambgn atoms, e.g.

NIETWO, e briet | .
R 0 L [ SR o
of|sgggehanchtems mpyLhrarsplaretibyos swhstipsst-ar e commonl y used in

bi ol ogi cal applications for the detection of a variety
of bi gnol ecul gs and have proven to be useful in

T 1GHT nPiaEupisrs, megns dhal|theqng of Beretons ghBINCHARA gp are inserted
betwsdingn@ctattni dieras porhatatk ybdre (chhin@r\a tHeted ofisaid chain.

tritiun) because it can replace hydrogen in a probe

W thout altering its structure. An "isotopically" or
Prefegatilyy danbehredbilicasimmoencdrsi Wa sheonpaunggeofatarhef the saturated ring in

[ r r; . ar :

fol B N fROEEl, Rl frBk QR o€ pR BN 8 B functional group,
sorfhaiibe igmopdizatien pecyws Yineamisd gwé formying of apdmgokilivgien compound
oft thpi fradeny idveutioh iod Natikfuee (Her&f add@bptically REGAEAH | Aoxylic acid
fSu1ta | e rad% nucl i des tha% gﬁ¥ beulan%gorated in hni
URGHIEL AEEPDOT (i S B SHROT RGERPS SY ! FAWTLBraleHTVE koY fechniques
méby be tegdiredd@ihg thk smmabilizaton 8ep.or Deuteriun), 1 1C,

13C, 14C, 13N, 5N, 150 170 180 18F 35S, 360, 82Br,

75Br, 76Br, 77Br, 1231, 1241, 1251 and 131 |. Cuidance
Thegnverionduttess treletes dnen remnbidicatiay prodectaohtaioabie by thg method of the
inld#epescent tags (e.g. fluorescein, rhodam ne, dansyl,

NBD ( nitrobenz-2-oxa-1, 3-diazol e), BCD PY

(di pyrromet hene boron difluoride), and cyani ne
THedfpred @ Smmbbiligadd prodh@ciich Isiopaitkblabe thgan&had bfthe invention is

PRt At 5o Bshund B PR AEE & 3uf ynpgH TR SEBiapgization produc

wilchermiérrgg (oHRShe dfllcoving e shenasmdeidicatidneprofidandrtheinvention and is
: 8§)§m%%‘gi - Hi Th hput S 6(4):

usgéién-%% . e C ear%%g})?jld%%gmfl nggsggnt ;:gggrt i(e)s

after binding of the fluorescent probe to the target
InRIfERIrad eABoditheHe ttRE HhimEBi1iRM cFRRdIuRE of RhmBEAIRi¢h product of the

. fluorescenc ol arization, fluorescence resonance
m\équlrowna(yrfg{ﬁg?&ﬁ’lgéqle ‘l uorescence lifetinme. In

addi tion, the ALPHAScreen technol ogy can be used where
By hiabeled” is meant that the respective substance is either directly or indirectly labeled

with a molecule which provides a detection signal, e.g. radioisotope, fluorescent tag,
chemiluminescent tag, a peptide or specific binding molecules. Specific binding molecules
include pairs, such as biotin and streptavidin, digoxin and antidigoxin. The label can
directly or indirectly provide a detectable signal. The tag can also be a peptide which can
be used in an enzyme fragment complementation assay (e.g. beta-galactosidase enzyme
fragment complementation; Zaman et al., 2006. Assay Drug Dev. Technol. 4(4):411-420).
The labeled compounds would be useful not only in imaging techniques but also in assays,

both in vitro and in vivo, for identifying PARP interacting compounds by inhibition of
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excitation of a donor bead at 680 nm produces singl et
oxygen which can diffuse to an acceptor bead

wanaensgeng a chem | um nescent reaction (G i ckPEIER1009/003426
al., 2002. J . Bionol. Screeng.7(1):3-10). As already
di scussed above, one p033|ble use of the
i mobi |i zati on products of the invention is in the

binding eX theolabtleé coohpotind, i foatxamplefin PARE asSaps dfaocentainhmich labeled
reseg invention also relates to such nethods and

COPRYNdS n a first aspect of the nmethods of the
i nvention, the invention therefore relates to a nethod
for the identification of a PARP interacting compound,

RARERStbSds e HRNINGPEscf in@iolBERNI p‘ﬁ@latﬂ)rﬁrfﬁi fHeNdetection of a variety
gntainin t he_protein

r.ep a[egtlon PASP b%l% tin
of phigmalestied fng ave tEY i, B |45 1B dEtaY5s StyrEel examples of
probeseiaie Qgeruﬂékegnedaﬂ dmddqﬁtlTSted’H @WongrllttchEas‘ 'dirftmtrltﬂm)dfecmse it can
et ween_ P R Lzati T
<P RRLBRPRG thd RORbPUToul REAGTD Soebf R gl br “radio-
lablaécde’mmmmgd \mm:wepomhieofdberpmndom whats! enct @ mesatemeare replaced
orfs tltlflt[e@?lr taE %tdnlirﬂﬁxqgé hé ?fo’nﬁ@ OGS kss ﬂlﬂnlﬂer%ﬁ%}%’t from the atomic

asp ect o e I nventl on resent
ma&sverntrwﬁ pusnbgr etypically fwsﬂﬁola pEpre [ec.i ARl ©5EYrERg). Suitable

ra@i%n@cl%ﬁldt ST RCInL P ?ﬁa@ém%% o%tﬁ@@{)f the '}ﬂekhﬁlﬁéﬁﬂ}% Pmclude but
ro ar at.i

arg poQnRedia @qweWBrtS? ?@%&W&M o wih el R0, 0, o,

SF.irgBiai ?Btr Br pimdUse, 161, 'the'*iiauént'l.on and with a

G%figtgcrécgo%p ck*%ﬂeéndﬁ,%ggk dds Oﬂ)? B la%l&gfn%\tggg ifﬂg\r?f@&n(? Nags (e.g.

etme

flypresgeint |, xandammedet@sylng NBP cdmptlomnzr-%med j-diagelep BODIPY

(d rropftienk Mok sh éﬁﬁ%ﬁae)‘)fw& t! Sd}QE {J‘ﬁnélpmchfénhgands are
e _Invention provides a ne r the | flc ?

eperaHy BRRTIIA L B Tbﬁgam%lﬁﬁ&m flesRisenspioges PEcS) i assays

fo@fhlgta)hr@ﬁgwudlsegehm @TYYuet Sn@ﬁne% m@tdesdmbad e([ZafnahleQI’hl 2003.
L7 Ty B SS9 03P s S tuorscn
properdées axﬁmémarhhgm}f thg fiuveestentmavbeoto thé tage gupleaxcandievdetarmined by
mgét%ﬁp ng?‘??r tﬁlmﬁﬂegie%@é %ﬁ&{t?&g@lﬁlgxﬁgéﬁn%g E%S%SEﬁdggen%F@ transfer,
ordlugressence 1fet1me In addition, the ALPHAScreen technology can be used where the
excitation of a donor bead at 680 nm produces singlet oxygen which can diffuse to an
acceptor bead undergoing a chemiluminescent reaction (Glickman et al., 2002. J. Biomol.
Screen. 7(1):3-10).

As already discussed above, one possible use of the immobilization products of the
invention is in the context of the identification of PARP. Therefore, the present invention

also relates to such methods and uses.

In a first aspect of the methods of the invention, the invention therefore relates to a method
for the identification of a PARP interacting compound, comprising the steps of

a) providing a protein preparation containing PARP,
b) contacting the protein preparation with the immobilization product of the

invention under conditions allowing the formation of a complex between
PARP and the immobilization product,
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conpound under conditions allow ng the formation of

the conplex, and d) determ ning the anount of the
wa@oopliase2d ormed in steps b) and c). In a fourtPCHEP®09/003426

of the nethods of the inventjpgn, the invention relates

to a nethod for the identification of a PARP

i nteracting conmpound, conprising the steps of: a)

pr ové)di iagutaAg tld BHAlIS RANRJivdn\InfRGAd alndl east one

cel |l "contai ning PARP, b) i1ncubating one aliquot with a

gi ven conpound, c) harvesting the cells of each

al i qhjotde®rminify nghéther ek Icdnipdupd derable wbs&aratrPARPNfrom the

preparatiqﬁﬁB §? coqfaﬁting the protein preparations

with t HETPHISE P PR9Sh product of the invention under

conditions allow ng the formation of a conpl ex between
Inpﬁggcoz?x'adashgcet %ﬁﬁi‘ébﬂnuhéaé ' ?Qﬁ%p rir?\%ﬂﬁ'fm fl’lEg)rQe t .invention relates to a

determ ni hg the anount of the conpl €x red |n'eacﬂ
mgthpg fierrthe rﬁgegtlﬁgat@)ﬂ.ofAQMﬂngactm& qeanpouad cgpmprising the steps of

i nvention, the term"PARP"' denotes one or nore,

especially. all menmbers of the PARP fam |y (e.g. PARPI,

PARED, TRASHIE FRISD PROPARBYN CRNRIPEIE }?‘{?ﬁlﬁky rasel),

PARP5b (tankyrase 2), PARPSc (tankyrase3), PARPG,

PARRZ (Ti PARP),., PARP3, PARP9 (Bal ARP| O.. .PARPI | |,

PARFD2 OBt AR PRRRin sl airpabifiaion,product of the

2004. Bhovogwaysd26(i8) gBRA-cOBpouibwedes conditipmughoving theeformation

i nventi R Y DAREb; ,

PARPI Q@%A?F(e"ﬁﬁﬂ%’g%%%% P%?@kéi\‘ﬁ% %i,:) esplgg?&%l ‘5@@%’ Wrran

i sof ornis thereof. Throughout the invention, the term

"i saf)Orddectth thd dWehgISeforARE §@b).y nmenbers. According

to the present invention, the term"PARP' relates to

both human and other proteins of this famly. The
Inexthirdsspen of sigemiediody of red indesdiohu thet ineertionypracidey @ method for the
. ' ' : ' L ACTL V. ragnment s
AR Y P ARE e B SRS Bt e e BT

by a nucleic acid that hybridizes to the nucleic acid

encogi NGoiding RoUiGhbts WY ProtbRVYrsidrdRBEdRIiGRAR BARPONS .

Preferably, these |low stringency conditions iInclude

hybri di zation in a buffer conprising 35% fornmanm de, 5X

SSC, b)5Conitdcting sndieliqudith the, imndbliZabdA, prédue2 %t M¢Rnvention under

02 8RS Al 57T BB e anc e

washi ngninohaligbhgrodensi sti ng of 2X SSC, 25 nM
Tris-HA (pH 7.4), 5 mM EDTA, and 0.1% SDS for 1-5

hours at 55C, and i ) ) o ) )
c) contacting the other aliquot with the immobilization product and with a given

compound under conditions allowing the formation of the complex, and
d) determining the amount of the complex formed in steps b) and c).

In a fourth aspect of the methods of the invention, the invention relates to a method for the

identification of a PARP interacting compound, comprising the steps of:
a) providing two aliquots comprising each at least one cell containing PARP,
b) incubating one aliquot with a given compound,

c) harvesting the cells of each aliquot,
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washing in a buffer consisting of 2X SSC, 25 nM

Tris-HO (pH 7.4) 5 nM EDTA, and 0.1% SDS for 1.5
whowwra3gaey 60C. The compounds identified in thePCORPHRY/003426

of the presence invention may,pe a ligand for one,

some or all isofornms of PARP %see above). In sone

aspects of the invention, first a protein preparation

cont ai ni ng PARP is provided. The nethods of the

pres |nvent| n.can be performed with any protein

pr epr 2S8R ﬂ‘a‘“s"eglsé’f gider Hyobtgindrotgin PreRArptiH: as t he

PARP i s sol ubi | | zed in the preparation. Exanples

i ncl de a | i ture of .seve pr ot

| yaedte e oy Mt Pep@aua i B REtigBproduct of the

al | pr ot ievergiopresientonditidnl @llowirg thaforaetibn of a aomplex between

conbi ”%Aﬁﬁaﬂétﬁe%ﬁﬁ ili%ﬁionér 'iea% The term "protein

preparat’i on I'so 1'nclu SSO ve purified protein.

The presence of PARP protein species in a protein

Pr epgr adei@hifihg Y £h&SH of Bl RfFIS! kel npéhc}‘\‘%ﬁgﬁ’&t% step e).

bl ots probed wth antibodies that are specif [y

di rected agai nst PARP. In case that PARP is a specific

Ataoding m (e gres&r%\ﬁ?ﬂ'e)moﬁ hde pERS EPARPOfdesdtesl ohs 6f @10, G3pecially all

ol Bog AL PSR Bl (58 AP ERER D BB LBk BRam, parese

(t@hymseDaMPSbR@mkyﬁ(st ) PARPSS- @hkysused e tPARPG, PLORB? (TiPARP),
Pﬁl{ﬂ)@' qJAR@‘e(@al)‘Z?ﬂAﬁﬁ)O fiéonl %ﬁgﬁiz M@fﬁatgx&bm PARP15,

spectro

P@B\Rﬂ:ﬁ) @S!%@‘i &} 12004. s%p@ﬁsnﬁs (8P&$839%)sébvwr:wbmugimt the invention,

it| iy S@bRFre@" thAATHARY H&ns PXRRPY P FAM (0ep ARD fd, nPﬂles or PARPI6,
nuc) eus, mtoc hondr j. a,

[ 1. R
PR 5t OB e, ST Hain Rh e btom” i
inpmdessPARBrfmpdymdndfws.derl ved fromthese organelles.
Met hods for the isolation of cell organelles are known
inthe art. In addition, nmethods for the preparation
Aggordiag| to| the gressnt mventinserthelderor BARP( Delateseto kth dluman and other

préfiG. off\{%tshﬁgﬁly' ThER%ZY 1'59:1,1919¥sﬁ@%lly4gau§ésoﬁlnctli6hall% active derivatives

addtlo e|n, arations n repar ed )
theregh 191 oﬁ‘é‘?f facé‘é{FI TRgmEnis tﬂ?r?q}e Péb’j‘y 9l,ogmsnamereof or variants
erﬁ:D@@i by @ nuyR&sadid that biyBHdiges iCthe amicle)d étﬂdi @ﬁéﬂdingi)ﬁald protein under
IO?Nr oﬁl%%egv? ; I%éﬁ? S Fll%%fh {51@50 ?lé&%éoai\lyg S in egcryat conditions include
hybeidetatios pi mbhfféﬂ wmpnm 34%rfomharhidaj $X SSC, GOinme) TrisHC! (pH 7.5),
5 ?g@@%@&"’@%% SR Moy ﬁ@slﬁfﬁ%md?eﬁmﬁﬁggfglhgﬁdsperm DNA, and

ment st a&eé or a t’ st

l%éw/a@l) dextenesylate fenhS-B8 hgyesdt 40?1C,a\z~z1@ﬁhmgoln a gonsisting of 2X
SSC, IS M UEK- G @)ﬂavu & H3 Frerh f 410 MeCeDS 36 RS HAR at 55°C, and

was?#ngcl% 2? Luﬁérogo%lsgtl g OP %(a éég n2c'5 mmelsrles-lglc9?&§ 7. 4?) S mM EDTA, and

0.1% SDS for 1.5 hours at 60°C.

The compounds identified in the context of the presence invention may be a ligand for one,
some or all isoforms of PARP (see above).

In some aspects of the invention, first a protein preparation containing PARP is provided.
The methods of the present invention can be performed with any protein preparation as a
starting material, as long as the PARP is solubilized in the preparation. Examples include a

liquid mixture of several proteins, a cell lysate, a partial cell lysate which contains not all
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al so be perfused in vitro in order to obtain a protein
preparation. Furthernore, the protein preparation may
wheooa/1ps2epar at i on cont ai ni ng PARP whi ch has beR®I/EP2009/003426
reconbi nantely produced. Methads for the production of
reconbi nant proteins in prokaryotic and eukaryotic
cells are widely established (Ane et al., 1999. J.
prgiﬁ‘g‘los d?&b%'inm %}Yé%%@nal 1:@@@)9 a ddii6Bhtiod Bf %e‘@'rﬁf @é]f 8 ates. The term

. odl nent _ of of the _lnvent.ion,
DBPI6IR RS FRARAt élsﬁrlé‘f B‘ii"r? d@?séb’ﬁﬁawrlﬁﬁd PrXSildes the st eps
of harvesting at |east one cell containi ng PARP and

lysing th .Sui.table cells for this 0
The et OF PRRH i Spectis 8 A ols o plrpiRuB PP SR el be detected
orf &idsteyn dlats prbred sgit antiueliesf thaearei speaﬁpalé_sf direaed against PARP. In

ca ?g%g is & % c?%% ?s% (ﬁ’fq ge gé r}%ﬂ{ﬁ erl E{e@énﬁgloqos id 1soform can be

represent a su ‘cal roce

dqtermlmedebmmepafoamrmcxﬁﬁ @ntbodyu Saclbantihedias awhmmtyt @g art (Cheong

et20d byIRNOGH! €antdaP gty @(L%\Anﬁ)l(@bﬁg' )élﬁl@ Ef am Q@@Qpherlﬁbl Chem.

BB ER T o sty B R D BASLAEL b pied o detect
PARP/ &pecifiloisofPins of PARP (sedbeddwpy, 1998, John Wley &

Sons, Inc.). For exanple, density gradient

centri fugation is a nethod for the separation of
Cély typtrec yt pstidireeth lptakesrcah [be @bitagedd| bypistpiatiag cdhergéuellps (e.g. nucleus,

mﬁ{) otﬁth? ytlil?c%of?lgg ﬁ)‘i@%& Z‘Fn%‘stt Gn thé_xlf" EEI ré@l%@%i?f #)?%parat olns derived

Eopu ‘ations C ated via g
r@mrt orgasclen: deshagsi fon theapolpdon @E@élrﬁrg@& § are known in the art. In
ad¥RAC Rl ds 0F tHeoste aqu 6f BEY BjseRb haePBeat §Qbrib®f Dshtzer et al.,

24939%%2%%ﬁéﬁmﬁp@m@%&ﬁﬁ? enr ! chient of cel |

that are bound by these anti bodi es (p05| tive

Ino4 %I;lftﬁt ! op()tflfm-llj)bgp&ir ogxgt 59 ble ;ba?gc{;f)}e' fr%g J)f?atl%ﬁltrbofk &1l extrf'icts thereby

I mul*a
enrmhtmgapeclﬁe txpss of protdnssueh as eytbplgsrgrcanrumgn@nde protems
subsequent |y phosphoryl ati on of STAT proteins

(Schindler et al., ZOOZ 282(C€) 20058 20063)
Fusthegpams ROt Breparatians, Aty cltids canbe Hﬁe&d(eogemloqq ggiebrospinal

flgie, geritdhdallfidideat sine)l ur kat or Ranpbs cel | s) can be

used. In a preferred enbodi nent, the cell is part of a

cell culture systemand nmethods for the harvest of a
Faretangi¢ vdfola eowbkyo tyshatesrderivyd tiemm ateéinkd cawmelbpmemtestagds or adult

stéée's bf g;‘?otdléf ﬁ%%li@ﬁl@)such-rgseccggéegﬁﬁgﬁ bk RS §h ladé?h% v@fﬁ%l@ Io}‘gans such

e expression O Sl nce
as heart dlssected from mlce can be the source of protein prepara’uons These organs can

also be perfused in vitro in order to obtain a protein preparation.

Furthermore, the protein preparation may be a preparation containing PARP which has
been recombinantely produced. Methods for the production of recombinant proteins in
prokaryotic and eukaryotic cells are widely established (Ame et al., 1999. J. Biol. Chem.
274(25):17860-17868).

In a preferred embodiment of the methods of the invention, the provision of a protein
preparation includes the steps of harvesting at least one cell containing PARP and lysing
the cell.
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ensured that the protein is principally present in the

cell of choice. In order to determ ne whether a given
w@elb/13829 suitable starting systemfor the nePtDEB2009/003426

the invention, nethods |ike Wsternblot, PCR-based

nucl ei c aci ds detection nmethods, Northernblots and

DNAM croarray nethods ("DNA chi ps") m ght be suitable

SuifAbRr Cis f'bxotlﬁléebﬁfp%é‘ﬁrem%t ﬂﬂsgel ﬁelgi d&et'ibSQés()@v@Iieanxéﬂﬁeers of the PARP

interest is present in the ce The choi ce of

fagdly|arG,gXPressed be i nfl uenced by the purpose of the
study. If the in vivo efficacy for a given drug needs

i, % KB BRSPS S Y sREPEREBIH rprsen
suBable| b®)agi®y meteriahs Prockdures Her ethecprtatiaton odndpreaiteden of human
hBREES, TF 0 P AR S FARCl G A8y 8L o0 L)
wighBerkretim( dWE dsfdisony 69Dt 2.2a5 Crirarationpent ASEE cof human
lyRiph8@héNghi iR Prsidedtyid B8N MbRey] 19985 16Y WiRGE& Sons, Inc.). For
Wi tg n the g{?gsent i nyention that the cell containing
e  FE)Sie PR ERmIEHPRS r Gatd T S1cgseHBRagn o mphocytes
frézm roltlﬁb;i% bévodi dgg poBLlacidss (agge elyNOBytes) aﬂich@ragﬁlbcytggf Hu{nan lymphocyte
xanpl e, a _bippsy,is,a.di.agnosti.c pracedure used to ,.
suB iAo ol B0 TputiRg a8 L Shtific BB SEURE aishlogt Sohich can be
reeogmirieddry mosedlosad gpiibediby Toe pliysicabsapetagion aadthodithoties coupling

ofgh%gsajnﬁﬁodv Ee&?éﬂgf’ id ﬁl'agnétf?: 289 %%c%aal%olvﬁﬁlt%gé;rﬁ‘ia?ﬁgm%fa&ﬁs that are

I sease,” but ‘al so t6 eval uate an
baupd ky thase antibodies (PAT BN sedectigniTihgiisplatad lysnrhwskte cells can be further
cdltﬁ}o&?%ﬁ%ﬂn{uﬁh&éd by addifg Bﬁbkﬁﬂgi togﬁitiatkere@éptbrleﬁh%ﬂiaféﬁ &ell signaling and
ell, e is. is pe r si mul t aneously (V=T

suptequinly BrafJotaarTIcd | AMATORHE (UGS o200 S92(28)20059-
200a8Bvested and then separately |ysed. Methods for the

lysis of cells are known in the art. Lysis of

different cell types and tissues can be achi eved by
Anamalrrnitreer to frangry hustaneselly onivegredicelédines (d-g.rdObdi-¢ cells, Jurkat or

RARS &qlgg_@a%t&rlged_enzynati c lysis, detergents (e.qg.
NP-40, Triton X-100, CHAPS, SDS), osnotic shock,

repeated freezing and thaw ng, or a comnbination of
Inthpregerratt é’iﬁlﬁtﬁdiméﬁt@ @i te1Dist gart BE areell attareoéystdne gﬁ? E)nethods for the

invention, t protein preparation containif IS
bl & a eF BRE cie BT 0 bitvnt DabEer (el subd

conditions allowi ng the formati on of a conpl ex between
R R R R L L
enstir that dhe REoteimi Brineipally presgitda ks celbiehehase. dn ey te)determine
wiéiIRdr@ ditiéh ¢oMB Rl itk SQRiINY G for Memadbas ¥ thb iiRARRon, methods
lik%' ‘a/esternblot, PCR-based nucleic acids detection methods, Northernblots and DNA-
microarray methods (“DNA chips™) might be suitable in order to determine whether a

given protein of interest is present in the cell.

The choice of the cell may also be influenced by the purpose of the study. If the in vivo
efficacy for a given drug needs to be analyzed then cells or tissues may be selected in
which the desired therapeutic effect occurs (e.g. B-cells). By contrast, for the elucidation of
protein targets mediating unwanted side effects the cell or tissue may be analysed in which
the side effect is observed (e.g. cardiomyocytes, vascular smooth muscle or epithelium
cells).
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by coval ent or, nost preferred, by non-coval ent

bi ndi ng. The skilled person will know which conditions
w@anwohss2appl i ed in order to enabl e the fornatiPOT/BP2009/003426

said conplex. In the context 1gf. the present invention,

the term "under conditions allow ng the formation of

the conpl ex" includes all conditions under which such

FMEIm%rb Of}. is RhekEIALMhiRUGE p%s@{:hl R chiorP RS iR Eell Imtammg PARP
|nc udes t possi bi ity of having

e solid su
mghbepdamH Erqn? FBATEHREER S PYPHAPIR EIOFﬁéP‘l"s‘i‘gé& @eg*ﬁaﬁaw known in
thé brt. Fét exapiphgra Hopdyek aadlagisonsd pfﬁ&ldure iused & abtaim a small amount of

.included that the solid su
s oV RRR ettt e R PR ek Br PR Gl Ryen) methoos.
Binmiexm‘e&impnttalbi todlimgnos¢, hdashify dndh gtage awbssase, Hait also to evaluate and
product and PARP is, e.g., via salt
ri dgédg&%%g%}gen bonds, hydr ophobl c interactions or a
conbi nation thereof.In a preferred enbodi nent, the

It g&f&%m fisskd mefﬁ’ﬁ Rt @&n@ﬁnv%ﬁh@h RBY ee BdrQed Qifftﬁ’d‘ AEMast one cell,

er, essentl ical canditions
the, fwsﬁ e periema i tB‘F%\“é‘Vng%WeY‘Hr 9T el RS g dop el is frs
harvesfedtany thehIQParatdompeell. R. Petty, Chapter 1, Unit 1.5
in: Juan S. Bonifacino, Mary Dasso, Joe B. Harford,
Jenni fer Lippincott-Schwartz, and Kenneth M Yanada
M¢tbdds Jor Tum tysstof el aredinewinrin @ #rt.Biysisoefyditfersyt ejhtypeegnd tissues

cagotgss (:{l'ggvrb #1 I %@ﬁérsb ef“g: Pdﬁ& thnQQ&ﬁzér?S@ﬁr‘éﬁ‘(%lc lal‘:silntegrators

ne_rosiin

enmyatlczwls:rqeiﬁrg@ww gaiNPotf: DBn*t@n @P@b&HAH@}g%ﬁS) TeRotic shock,

ARl dznE AhAdBAwiRE SGH domhBiNatiRyTitndse ghatidddscondi t i ons
as the advantage that the interactions between the

i mmobi |'i zati on product, the cell preparation
Acondiag no ne RERf®dand thptiilmneibh,ythe heoconpepacitioe fdoeiniag PARP is

coqhé%réda\ﬁxtﬁ) N }rgllngbﬁl!}?h&laé],%rdﬂ&t GRIAp 'chlxcﬁfléns ;lﬁﬁﬁﬁgtthélf(l)r}'nation of a

ogi cal con I nter
comm@i bettwyﬂ@l RARErand e m@@l@hzatm nreduch pf tiedmyention.
unpr ocessed sanple material. They include the
physi ol ogi,cal ei n concentratio

n,
Inc%lﬁ IR tll’ll\@ﬁtloﬁu? etFnEaﬁa%‘?‘?B}e’érb&“ﬁ‘ifgrpf‘@n@dam S ifgobilization
prodebitf k:lélﬁites)dﬂ%ombleb(h\eheﬁé olheemmobmvzmMeplmdﬁhemteeam with PARP, e.g.

by GRARRLO Cbiedt BERES) BEMF PR BIE s 27 Fhe or i i na

l'iving organism mherefron1the sanple is derived, but

Tﬁﬁggﬁ gJe}s\an\s i khéxbewl%l'i‘%hal%ﬁs @hn %engbpqlb@nﬁ GHOSE enable the

C ['ar conditions. The person skill'ed in the art
fopnation offsaidpnydex.r eal i ze that certain const raints nmay
arise due to the experinmental set-up which wll

Inéﬁ%%gﬁl (%/fﬁbee g(d;:é%l?tdlg%s o%etlhle tcl:rmkgun 27 (cjzcl)rtl i20ns alﬁ)%vring the formation

of the complex™ includes all conditions under which such formation, preferably such
binding is possible. This includes the possibility of having the solid support on an
immobilized phase and pouring the lysate onto it. In another preferred embodiment, it is

also included that the solid support is in a particulate form and mixed with the cell lysate.

In the context of non-covalent binding, the binding between the immobilization product
and PARP is, e.g., via salt bridges, hydrogen bonds, hydrophobic interactions or a

combination thereof.
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necessary disruption of cell walls or cell nenbranes

when taking and processing a sanple froma living
wor@ansgn nay require conditions which are notPCT/EP2009/003426

i dentical to the physiol ogicalg.conditions found in the

organi sm Suitable variations of physiologica

conditions for practicing the nethods of the invention

L e
] ) I ssent i si.ol ogj ca ) .
estegiallt PByologEal pOBAIBF e, PhyRCal e ) Profging BMpiy Gsls s deseribed
inUreeter BI9BOMHowxRd R h?ettjz,ﬂt}ﬁﬁp'iegsﬁ enfii Bbliy: plays. Bonifhaad, Mary Dasso,
C i.ti.ons", relates.to. c i tions 0Se .t
IR deirieb kA BHESHaegy Sd FBTR' M. Yapigeyfeds) Curren
Pr@ﬂdclo_év, in (V2] ﬂinécgyr(b&pygtﬁgble@s%ﬂml Jphn d¥iléy & $drest Inchédlerights reserved.
n f [ 3 Nnbj g
DAY 00571 S0 9580 ShoohGe PSR Dok SHRETEORYA Pt
Dge: @apberp9¥)5-8. 5, 20-370C, and 0.001-10 nM di val ent ‘

cation (e.g. My++, Ca++,); nore preferably about 150 m
NaCl or . Kd ent cation

, ,PH7.2 to 7.6, .5 nM.di val. nd
Thy eepiasting bereroessanaly wﬂtﬂg%wﬂ ofPREHRIST T PFopdyagrage that the
in(e@}c@onﬁ%@&:)erﬂhﬁdﬂnﬂdhﬂﬁmgdﬁbﬁf@eﬂ the( cBligeeparifRmAdntaining PARP and
riton- can often he present. usuall « .

onffop it e Ea3T s Sl & BRI hanlaf bt mssenially
physiobrgidal gonditionss ar¢ freerf @lid thasegorslifidrsrwhicharpuprgsent in the original,
g b ek e g o B OF gt Spefcon, il
saligeqnepiizatioan Anter saragity il Redrtanglatens medificiang of the proteins
ind@ltlg(_!.?ﬁﬂﬂé Serfl etaeARIY, pf}jﬁ?&@@ki‘gag&%ﬂiﬂ%}mg idﬂe@@}cdt &{eqblllire conditions
..condjtigns" .nean a | . from®. ref er abl. .
il s Bhove % 1 ofpha) RyperTimes, “Bemum M egpio o derived, but
eshermiailf Gell-0ik & Bomdfionpr @foendibibys tlogmeoslltiar 6@hdifignsathble person skilled
. c i . .
mgpe $1r1 8}%“1%5@2&1 g%] 1%&558 ?gx?[é;ﬂrx g@f’iﬁ’%ﬂ‘% ﬁ'mr%&hea‘r%e \c/ig? écg %he@xperlmental
segap tvehigte wgl] enantenllydayd imless oeli-Hise cordipiprss £t example, the eventually
néePRE/NERPEANoPEelf WRIR dr &l MeMManBd Fhed #Ring and! rodesBik a sample

wher ei.n nore preferably th ..buff(ﬁr IS sel.(act ed from . .
froRe B Breabiidl BeY F e CPRILO FPeigdentfal L he physiological
capdfitian ffduhd iappe ecﬁg:&ﬁiﬁ?t Bﬁttalhetmiaﬁoﬁéﬁefip‘hﬁisi‘tbl@ﬁmﬂ conditions for

st.eps t t s.of .the .jnventiaon, [ t
pragt 1%81[? &%E%cgsf gﬁgge}a‘ﬁn},},gg H\Izlir% é&eiai])p%rgr:lltt to\ggg{%%%le% {iRRe art and are
erlcnmphesedebyofthe Hermpetessmtisky | phadiolagicahecanditionFheas used herein. In
su%ﬁ%}'ynﬁ isfof B’eelﬁuite%t%&fmg 99&?@%%‘[&%9 &bgicgf cdldfions” relates

ce pport S Ic (

“lysate fromthe saolid su . ecl e. g,
tosiopgitiens elRpeio MEMIegical KPBAIHERS. GRS SalRUBRITMHYT selts. Byt does not

nREShAY feiird @YEhssedfondRions 8RMHeicaly noderate
adjustnents to salt concentrations in the wash buffer.

According to the identification nethods of the
Fornasaantplegri‘esdehsaliye phy delbgisylst @miticns? intdyecorhprgse 50-200 mM NaCl or

KCl, pH 6.5-8.5, 20-37°C, and 0.001-10 mM divalent cation (e.g. Mg++, Cat+,); more
preferably about 150 m NaCl or KCl, pH7.2 to 7.6, 5 mM divalent cation and often include
0.01-1.0 percent non-specific protein (e.g. BSA). A non-ionic detergent (Tween, NP-40,
Triton-X100) can often be present, usually at about 0.001 to 2%, typically 0.05-0.2%
(volume/volume). For general guidance, the following buffered aequous conditions may be
applicable: 10-250 mM NaCl, 5-50 mM Tris HCl, pH5-8, with optional addition of
divalent cation(s) and/or metal chelators and/or non-ionic detergents.
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detection or determ nation of PARP (first aspect of

the invention), the detection of the conplex between
WE2RP/138220 t he | nmobi | i zation product (second aBEEEP2009/003426

the invention), or the deterniynati on of the anmount of

the conpl ex between PARP and the imobilization

product (second, thi rd and fourth aspect of the

Préﬁ)’a%w "‘Qib):ntldlfif oG BR do R RO 'rﬁ’&ntaoplil ld€ fifoht 65 to 7.5, preferably
nt Ion, the det

of the’i n e
frato Tdt A1 e o6 PEREF SAiseRTatan o St 20 WS mi preferably from 25 to
50pm®E emabl or 4 beceatratie dOmohbwaldrachitd tag. Wher dOnyfoford 120 to 170

Bl SR T L, i TR 2R s green o

concmmxauml of rfrem ectes 5 pMefreetatbly bimds mM mRREin windre [prefsrably the
buiP RIS 0 cld Srob P EIRRAHE L TROERANAEPES One

nent |ng to the second
aspect of the invention, the conplex formed during the

THEEMH% rs&nh\%lu wé&ate mhdt-%eﬁl@éeﬁqh@ ¢hdiviagalf st&s dfhﬂé methods of the

such ex is prefer di cates t
ingHBBuHE mu%gte%tnax cErsry. R W B A el SO Gledee o the
pefriaﬂ skilrgdl iaxhe &30. Thewashigy sdagsco rermeBJanhmhmb(consponents of the cell

ly%?? ﬁegmzlaghe on‘ﬁ xg %%‘&?Pg‘“f 2 3ggf sﬁﬁp?et rlgnéhﬂ% %t@r%‘i:ﬁcgns can be

mpimezet i by . addogodewntgvels ohaletregdnoder by mwéem@dwstments to salt
coﬂlEér{tgtlgH?mtg thgiggrct of the invention the anount of

orned uring the nmethod is determned. In
general the less conplex in the presence of the

A&%‘ﬁcﬂlﬁg ftd MR iaenmRafion infethdds o dhe tnventSdd, ANGRaddde system is either the

espectl e co oun ts with
oo FEr GRS, bR AGS b R S b epeson of e
conipléh Betwemp PARH axdréhd imeodi liliatign poodube(ssemuinabpes pd ghe invention),

t rf | . e e
Orqil? d%%ﬂ‘{’l{éll\égéﬁ ?gﬁ}e%g%ulﬂ?op&te C%k%%g( l;%wga'lsgllq%{lga#% tﬁg immobilization
producd émowéhlefhﬂndﬁ\@liih@ﬁmgt obthg ipieafienk ed enbodi ment of

Lhe second aspegt gf the |nvent|on t he conpl ex
et ween PARP and t e nmobi | i i.on prodyct,is.. o
grthod woraié@gemhﬁ. 1Y APt ] rffwe'\p Fign J€ deissfign op fletermination
oﬁthe amoaanst, sepitrated FARIP fs0prefebabiys prlddatiot férthe ifavy dnt it}ﬁ:nqompound is

b RS EASE ge ATo5EPRIROME TR Tbly niaes o e
regpeoting compsandl ivemetseprefambbyr dindg tooPARPenwhieln is indicative for its

thgg? C‘%dgg)tgeans every action which destroys t he
eractions between the i mmobilization conpound and

PARP_. This includes in a pr efe_rred enbodi nent the
InEbnt ERBodineRABP the gidttiddeadchmmtl 10 &t de@bnd asmRoUB the invention, the

complex formed during the method of the invention is detected. The fact that such complex

is formed preferably indicates that the compound does not completely inhibit the formation
of the complex. On the other hand, if no complex is formed, the compound is presumably a

strong interactor with PARP, which is indicative for its therapeutic potential.

According to the methods of the second, third and fourth aspect of the invention the
amount of the complex formed during the method is determined. In general, the less
complex in the presence of the respective compound is formed, the stronger the respective

compound interacts with PARP, which is indicative for its therapeutic potential.
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The el ution can be achi eved by using non-specific

reagents as described in detail below (ionic strength,
wQkhogabsze9 detergents). In addition, it can bePCEHEP®AI/003426

whet her a conpound of interegg.can specifically elute

the PARP from the i mmobilization conpound. Such PARP

i nteracting conpounds are described further in the

Thk UelUbNGr %%C(t,dnﬁﬂéx forHfel deestdiRelithe §ed@5ﬁﬂ tf)ﬁ IEhe invention can
eStrO 1 Ng t he gﬁteract| on are pr nCl

betpeelogRtd by disingpieheled pntihedign dirpdte pegikd &E‘g}f?é"e readout
systheraction. Principally, change of ioni c st rengt h,

the pH val ue, the tenperature or incubation with

detergents are suitable nmethods to dissociate the
Adcardyeg toem pyafm;ed‘ elmbodiment ofioiei sIeC(erUaSIpqu!fdhe Tineention, the complex

T s

pH, e.g. lowering pH by using 0.1 Mcitrate, pH2- 3)
InGh@RGGsO bt mené;éeoﬁa rtﬁnetzmd(f@uah abheah o @hd 1rﬁ/@ﬂt¢(ﬁﬂt1f af preferred that

‘A:é}:)s?ﬁ ?Wﬁt%ﬁ famswﬁ%s ﬁf‘“’i‘ﬂ%@l‘i’@ﬁﬂﬂ M@P lcﬁgris})ég Hgte)(rgmﬁ the amount of

saldl @xike.or et hyl ene glycol), or denaturlng agents
(chaotropic salts or detergents such as
Sodi um docedyl -sul fate, SDS). In sone cases, the solid
Ac=opog to heeengpef eapatﬂtlylgtmezbs swena kel whiddesioys the interactions

befﬁéeﬂagﬁéj Hﬁ{{l@[{lhfﬂtronﬂgs?lbg %1 alp Are halss flﬁéluaéy Sn a preferred

|d support and are
enpmdvment he ¢lutien of PARPm dhegpwrebikizatiopicamppund ont ai ned
wthin a coI urm the rel eased naterial can be coll ected

Tl%sgégtgcl)r#\fn;rh ¢ R 1?\?}*21;& ugb?ﬁﬂ%ﬁé%?éggggggg%{%@%éﬁl fn gie%ail below
(1cﬁﬁ@€tﬁ&i1lgﬂebfhvaladdietdrM) Begphlitdn, dncasttepested Whather a compound of
m%eeis cgn gpeg ca l?%ﬂhé ﬁ?}ﬁ}’bt? rgqﬁéa'ﬁﬁﬁ)rogllﬁgﬁloﬁ Q@mpound Such PARP

ease as super nat ant
infkacding aompemrgdsmﬁ@pnbedo@a@gr iadhe fdl omwseagog%l i d
support so that the beads can be elimnated fromthe
sanpl e by _usi neti¢ d VI ce.ln ste .of the .
Syeh1e9csPatifie rnafftﬁ@(%t & drraying i edgﬁéa&tlo'afaf nré')lqlm}levn{?%w in the art
aridt ddpéndj ehahémaege of tIRAREdasmAyeennsepaival Brindipalty, tdhenge of ionic

snieﬁnt;l%uﬁlg p?—i“galgg,t t@g?drgﬁetr%t% ! g’%cul?r}l\ﬁ?ﬁtwl g xj%egts IE?élsultaple methods
totdimsocintuhe taPARenz)Dorssie ¢t inymotitiz¢delagandi ”ﬁhepamﬁ@atﬂ@uof an elution

buqup odh r@&to&afg Rﬂlgin gﬁmekg 'bgaetx'n@ﬁ)egn%tf gﬂ*@%aﬁfe i or A(I}Q\g pH; e.g.

I nventi on, etect]on separ at ed
loweringH w%r()rﬁ MrdisHeoPHPLS. SPBEALOTa I, SERnelfeg. high salt

cdﬁ@éﬁ%@n&iﬁé%‘l\ﬂmlnl\@(ﬂz,aﬁﬁ Kany pdrgditydeducing agents which disrupt
RS ety Mt DRSPSy eSS Uiuring agents
(cBapmeipiosabt by dereigeng@sudt ad andhted}msu}fatﬂsﬁh&is
enpl oyi ng anti bodi es directed agai nst

In some cases, the solid support has preferably to be separated from the released material.
The individual methods for this depend on the nature of the solid support and are known in
the art. If the support material is contained within a column the released material can be
collected as column flowthrough. In case the support material is mixed with the lysate
components (so called batch procedure) an additional separation step such as gentle
centrifugation may be necessary and the released material is collected as supernatant.
Alternatively magnetic beads can be used as solid support so that the beads can be

eliminated from the sample by using a magnetic device.
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PARP. Throughout the invention, if an antibody is used

in order to detect PARP or in order to determne its
w@rwanss2te. g. via ELISA), the skilled person wWd¢T/EP2009/003426

understand that, if a specifi@dsoformof PARP is to

be detected or if the anpbunt of a specific isoform of

PARP is to be determ ned, an isoformspecific antibody

may be used. As indi cat ed above, such antibodies are

kno t he ther t he skij Iled rson .i . .

S O Bk 9cr T G st vl TR TBRait Qetermined if

PMRFI‘&S (gén Bepaped Iffdﬁﬁ ahtl YméRibé CAatoh \pmdncabf alnd nxbxed%on. This may
I e at S not.. cr react ot her
inpi e e SRl b R D ARE W MG Rh G R8! 88 AP O ET

274(25): 17860 17868) Alternatlvely, severa

c&?s@ x&fa@agf II%AR CL%E’:O ?nt?yof"% g%%tﬁ&{%i\é&%ods of the

mmt@ét athods der ﬂnfe %tﬁ@mmo $eppmﬂ PéRé’e% ¥ thédietﬁ}mnanon of its
ariUT$ 3P e 0SB Yne®iods MR NIRCRKE G IR a‘iﬁebﬁ@Ciﬁclua-@%hyswo chemical
‘?Hli]tlflcatlon af gotelns V\AthE(Eklrﬁsssectro 1 b
mehady speh (35a BOIUPe AUERERE ViF-& sERREMh degradpio rtana ysis by mass
speGhanethemkthodt oalmmuid&Rfectidn ahetliods amplbyang ahtihodid: directed against
-858) and is further illustrated in the exanple

section. Preferably, the nmass spectronetry analysis is
performed in a quantitative manner, for exanple by

T}H%hé}g)ut TRARVERSI 6 nglént%(ﬁf}bl@rdsgd 'ir?‘g?defr o) d%f%t:@t’!ﬂ@’ & order to

bsol ut e quallflcatlon or “cl CAT (cl eava

qtgg{ngfplés_ B (aLf YlﬁlEtLyl {Xéd@ slg{}@d persen will ggé):—gstagd that, if a specific
iséToah @ PARRER. to De &&Lted&ﬁSf thece it 60a tspeoaﬁcf lsbFdaer of PARP is to be

referred. e sent, i,nv
d W%e&g? s?%%weﬁgi CrﬁQEEO plélg¥ SSH%etdr és(lwg tpgbbove such antibodies
arpénéon iredhelayt. tiwghdrohend, ithid daltédopersai ip rotreatfypithods for producing the
sahgptides of PARP. The idea is that PARP is digested

W th proteases and the resulting peptides are

determined by M5. As a result, peptide frequencies for

FRERAMERS PARPD dah e SPERfiSAK d‘e@eo@édoﬁlﬁh An @hﬁlﬁ&fy di¥ecfed at PARP2 that

dhgpt c?q?%%%-fmwéhhgwa”ﬁiﬁﬁ%‘f elRRIGHT F Bt | 4R 3 Biol. Chem.

214(&53 17860-27868)ei ng termed "proteotypic peptide”

Therefore, a proteotypic peptide as used in the

present invention is an experinmentally well observable
Abapativddy, tshedralusoiqrmas gf P4BRtdahbesietectedduyi thiss spedstampairyomethods as

i1R&Rk& B BSa{HRE M

Preferably, PARP is detected or the amount of PARP is determined by mass spectrometry

or immunodetection methods.

The identification of proteins with mass spectrometric analysis (mass spectrometry) is
known in the art (Shevchenko et al., 1996. Analytical Chemistry 68: 850-858) and is
further illustrated in the example section.

Preferably, the mass spectrometry analysis is performed in a quantitative manner, for
example by using iTRAQ technology (isobaric tags for relative and absolute quatification)
or cICAT (cleavable isotope-coded affinity tags) (Wu et al., 2006. J. Proteome Res. 5, 651-
658).
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According to a preferred enbodi nent, the

characterization is perforned by conparing the
wW@r@vas2gpi ¢ peptides obtained in the course OPCI/EP2009/003426

practicing the methods of theg.nvention wth known

proteotypi c peptides. Since, when using fragnents

prepared by protease digestion for the identification

A&forcﬂn%fd){a Birtheb gr&@red@ﬂ%dl%eﬁp@f tﬁ@'ﬁ?es@ﬁtQB%?ﬁ%W the characterization

eptides are observe or Ive i
pr‘@§§| PeelrBeEy (YR ds Pﬁéormeet@btwfiemﬁy&ﬁflfﬂa@ PERIEQly Pl peptides of
PARP. ahéﬁdé@ﬁs Sﬁdfﬂl’&RW ik mlgd@&dpwnh Mtﬁ&@ apg Flhd: d@\ltmg pep‘udes are

SR ERYE T et YR TeRHR i DoAY I Shme source

prbtl&e) didfeplby. a /gseaamegiebethwmbmefrt(wenﬁgsbsmcd ipoptistesythat “typically”
co%{}ﬁatuYeS'tg thtehﬁieﬁﬁﬂ:aﬁg AFnls AtéiQ' BQBgotthEc? é)gétg?t&PiQ peptide”.

ners or sca otein can et ect
Tl@mfgm apaotedispidareetiag medseldyn prgseat gpestion is angNpsempgntally well

otENEBE gg t?(gzatthSJm(ﬁQRP 1d@9ﬁﬁ&9@éﬂé§ﬁic%o&§@3&fr@%ﬁi‘ isGTORR,

see ab Furthernore, in another preferred
enbodlnent once the identity of the coel uted binding
A@REdiiglo A @ﬁef&e@ﬂ eiabbdiflehs hlﬁﬂjcﬁh)fadm&&tlsw @}be’rﬁﬂ‘ﬁkd by comparmg the

prafsabpr depuiEy tned e R bish oL gER e AT Bba of I nvention with
knBwint prbteatypit péyoles.bised) vdepaymg fragmeids lpmpamdebynpltotease digestion

fol 1 H&&u at%%togra“ Pyi9kS in %Jf$ Sﬁ&@ﬁzbl n’saﬁ?éqgmtg&yﬁblﬁ;%udes are

arrays ation there

obpeiaed dorabEiveh rmmmaf it uphssible £ SOMBATR ABSAATGLePtY e PaPkides obtained

fof P Sardple \A!’lffmlfé Qbrothst Rﬁﬁ@ﬁld@iaﬂr&t@/ HrowaD fdrenzpmes fof a given
ot.ocols in g? ggujar ggpolg Y tr1 Edltlonfh Edi t

clgsy OF SN TGS A er Ry IEn i R B Liyath Nedpi b Crs 8] the impf

assays can not only be configured in a way to detect

A%‘ glldl ﬁ%ég&:t:lg ytf) a:p?é(?s‘RErec{xI})x%r a'nggl Lgrf el:l@:te(af PARE Akgahdmg coeluted
bmdmg Ipasthers buscaeffoé@ pt%elaﬁap%be gejeeted amﬂs ampbmaﬁan be determined by

u5‘fﬂ§j b fdpedtit %UB%}I QhrBSted %%Qm@ts PR'P@S Rﬂozi%trﬁ la@Nisoform of PARP, see

Biquitin nodification or poly(ADP)-ribosylation
a%ﬂ@Xar et al., 1999. Biochinica et Biophysica Acta
1428, 137-146).Furthernore, the identification methods

th t t d
e, B R R SRR g inain
paoRp hag’erenF&stabdnslmjl by maag spactiongtry antlysispeasheinding partner can be
d‘%tésb\{fﬁ"gﬁ?%CC%‘Q’%O%QBHE&%‘L&%?"%Sf}iggﬁw mol ecul e whi ch

Interact wt inhibiting its
bi nding to the i mmbilization product of the

Sﬁlfh‘%l’ﬁ"ﬁdﬂ%ﬂdy-&&ﬁ 53, YnclbdReo1f AR MehiAS 0 AWedtérh @dts, HLISA assays,
sandw1c’h ]:ELI%A assays and antibody arrays or a combination thereof. The establishment
of such assays is known in the art (Chapter 11, Immunology, pages 11-1 to 11-30 in: Short
Protocols in Molecular Biology. Fourth Edition, Edited by F.M. Ausubel et al., Wiley,
New York, 1999).

These assays can not only be configured in a way to detect and quantify a PARP
interacting protein of interest (e.g. a catalytic or regulatory subunit of a PARP complex),
but also to analyse posttranslational modification patterns such as phosphorylation,
ubiquitin modification or poly(ADP)-ribosylation (Affar et al., 1999. Biochimica et
Biophysica Acta 1428, 137-146).
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stimulatory or inhibitory effect. Preferably, said

conpound is selected fromthe group consisting of
wa@yevhs2ee or naturally occurring chem cal cONPOIYERR0D003426

organi ¢ synthetic drugs, noreipreferably snal

nol ecul e organi ¢ drugs or natural small nol ecule

conpounds. Preferably, said conpound is identified

ﬁﬁ@ﬁﬁéx@ g tlfer REh&idakiBh %é&h&d%n&ia{hré' iRderftiénhinG OB AHEASe of compounds
I nvention, such a

Wi e RS aheaen i et A PG et i oo

preferably not proteins or nucleic acids. Preferably,

srral nol ec
P Shs TR S E T R b P BRARE A 5 BRfah S very ot
whitkefieabledolipsmct Math BARPDag Wy frhitsting yts tandiog d¢ the tremobilization
pr%\?clt p&e;‘h%n n\)feﬂty tPr%?Erﬁt?& cBl‘ﬁ Gudd"Bad lh bBEGSdn PARP, eg. a
nuner ous ferent chem cal entities
ﬂmhéﬁoawaﬁph@vpﬂéﬂﬁWh a sorted manner that enabl es both
a fast functional analysis (screening) of the

different. indivi ual entities, and at th
PrBlcEAT S TRPRE 3 SPGB 100 e UG ORTIE et VPHGF o maturally
od@{iltrinfgl &Smﬁdﬁ&borﬁp@ﬁﬁd& loe ofgabfoéuyyltheﬁa( drppk emomr meferably small molecule
| ections o r [
o “GheE I, el P LS (At PRISHILSSES, compound is
iderstifisidi davsingifrdm enlgbrary erovanidefsucle goppoentsi dhey, in the course of the
fng{n@g @&M ?ﬁ%%w@cr@e#ﬁdgh t hr oughput f ashi on.

ter t ent| ion a desired "positive"
i nt eractl on of both partners, the respective conpound

Mnm?ﬁl rrtﬂ@l'eéulh’s lagte ﬁbﬁ“éf&ﬂaﬁ@ doe pf(ﬁelhb &rl| hllee Yacids. Preferably, small
construc

raries d natur
O R gEn SRR Adnpheriaby St eh ISR iras 1§ By lerrad tess than 750
Dsshbdt pecfarréd Ranthakf80plaes of the constructi on of
libraries are known in the art, wherein natural
products are used that are bi oI ogi cal Iy validated
Asildraryh geparidingstof de pragent daveghon relaisp rafmpsthy large) collection of

(nluh%%Fcﬁfs} @?ffer@tﬁ dHeg¥cdD %‘ﬁﬁtlé‘s &%Pﬁl%nprbeﬂ@éi dn @f sdpie@ AgHRRlthat enables

rel eyange. S specia
ot R ECH PR ST s ase e phtipahy, PSS ntifles, and at the
salrr[H @hppedwede for atdpid 1d?‘htﬁc@f10m efitheriadighiual ehiies thatdorm the library.
arc ct ur r ot ej n
malgi])z?reaﬁ 66?8?% Pg rtﬁ% IpocrswellI %r % J)tg ql Q%f%% lfﬁ‘t u{(ﬁ ain chemical
ccﬁmmnnﬂs athate qari rt@nadrlesi m'tOtwecthmdl wnth u@llle l9ir naoreg dpbiréce tpotentially
m Z:(mn PRy ledrobibhTRYEa rpe,@ﬁ%ﬁ{ey 1&9‘[1994‘(10@ §€a desired
t pr og uc t

nat structure emcal variati
sV pmar@@n@heﬁbg@wrgprqngr%ﬁseoremﬁcwcmp%ldecfap% BRidlY identified
dﬁeOQJ t}feoﬁbltaﬂl SorButtids AtibAMiep 0P 6o hthetiCah ertirainsrigihs can either be
d nol ecul F]Z’ W*l t]gg erse structures and

pmra %ﬁ PT fes1ensA By dhs § Y8530 the past, been acquired

by several neans: by archive of previous internal |ead
Examples of the construction of libraries are known in the art, wherein natural products are
used that are biologically validated starting points for the design of combinatorial libraries,
as they have a proven record of biological relevance. This special role of natural products
in medicinal chemistry and chemical biology can be interpreted in the light of new insights
about the domain architecture of proteins gained by structural biology and bioinformatics.
In order to fullfill the specific requirements of the individual binding pocket within a
domain family it may be necessary to optimise the natural product structure by chemical
variation. Solid-phase chemistry is said to become an efficient tool for this optimisation

process. Collections of small molecules with diverse structures and "drug-like" properties
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opti msation efforts, by purchase from conpound
vendors, and by union of separate collections
wo elobasd2egy conpany nergers. Al though high PCT/EP2009/003426
t hr oughput / conbi natori al chempbstry is described as
bei ng an i nportant conponent in the process of new
| ead generation, the selection of l|ibrary designs for

ha§é’ nhhgs 'p%staBQent E&u%‘ég §é‘%@1tal Q&ihgnb)ﬂfirdh[&r@ﬂ YreWRUB ehRrmal lead

as evo hew | e e and
ool ATy B BEEEs HmoSHFE HGES i) By union of separate
collkbtioh®! olfowhg omPany emét%‘@s)umdtﬂolugh ahjghd ehir@rzhput/combinatorial

SRR RO BB AT AR e ko
gepasreﬁm rtbel sekebmm wEibrafy ddsmns e’oo lsmlnthmls ahd rthe ashrsquensfdesign of
llh‘ﬁﬂ'? E 4L g0 evélbgd l?&’)Aahne g:tvgiogf @lgalgﬁgé gh(‘ﬂ nﬂE&Qﬁfc@t ‘TH@ potential

flrs I ncubat ed w t oun
benqrﬁf@ loff Istreering mypHplg fanall pngq@v)@rcomn%mg ilibrary slssigns agamst multiple

bid1BgiRRhIgeR derd ABsQATRUPPOrtERE foltscolBRW ledd bir@itures.

pr oduct of the invention (coincubation) with the PARP
containing protein preparation is equally preferred
In (zcﬁfﬁﬁ@tfddt bMBodi'm&di 0¢ ties sephd dnd uhadeasphatoﬂ the invention, the PARP

Tyt .
copfRii1EE Spginy By ib R Saortered WA ot S ORT il ey, with the
imB@hifizative prodvot. dpvereer the ¢irBaltangousingiipaiioasofathe aompound and the

nﬁx’?dﬁ’l?faﬁ%# g?od?lgt 4Pfnet lﬂv%e?)g c&ﬁ&ﬁ)aﬁf)x‘?f @/ftﬁ%ie ﬁ@RtPoco%@gmng protein

nost npounds are used
Pf@@ﬁ%&ﬂtlﬁ aﬂliaé)lb@r?fﬁﬁ@ﬁl (fgmmeaﬁqu wmrtg&sa% m  pr efer abI y
from 10 nMto 10 m\/l The second step, contacting with

Int 8’18% dgmjﬁlﬁlt fé]éu IOECW ﬁ th& o é{%ﬂeéa%ﬁrﬁge@% ?ﬁg ifs Olgreilecr)ably first
inéubatedavitiothe ¢dmepdeARAOT $0 ps 60 emiabley, moruprefened Bl tp 45 minutes at a
texlnpgrgg?% S‘I;l 4”&% ttcy 3t7 ?{@Oﬁggﬁrea ndct tGGZf Zg”%% %é?érfegnﬁ(l Preferably

COpm@ﬂeqlSr e vsed @foCOI@@ntfﬁtmﬁ EANNG ﬁomehﬁhﬂf tx LG, pagerely from 10
nM b IOTBN? "pﬁeeg&‘rohgcktéip ctoﬁtagéx% WS thePmahebiligsh figand, is preferably

Prefe npounds “ar at concentrations
PGF{Q (Lg’rfﬁl)é?rﬁﬁ HPES24BE&- M preferably from 10 nMto
10 m\/l Furtherrmre steps a) to c) of the second

Inpﬁaget %I’It sr\mg t%]geg)}laﬁlcglﬁétllqorﬂ the 19 S{effgrr ﬁg%];r}%ftghe?ﬁ%’l? nﬂubated with
the oomppeundsand The enmnbxbnctammmroci@ct@ﬁ fecnwgntipnifar 20 @stz(hgmutes more
pr fenie@ %0 %’ wg m&fes HPQ éﬁ%e%m#y °th6%l79@$ﬁat resﬁ&?&fé'dngﬁi to 25°C,

erre mbodi nent o emst od
m@srt ptrﬁerrpwéﬁthbr@&rataﬁ @pmpﬁ@nQSoar@ Meed #i qapceratigns fanging from 1 nM

10390 @O, préfRbATRUM 1 MLt 0gompl ex formed in step c) is
conpared to the anount fornmed in

Furthermore, steps a) to c) of the second aspect of the invention may be performed with

several protein preparations in order to test different compounds. This embodiment is

especially interesting in the context of medium or high throughput screenings (see below).

In a preferred embodiment of the method of the invention according to the third or fourth
aspect, the amount of the complex formed in step c) is compared to the amount formed in
step b)

In a preferred embodiment of the method of the invention according to the third or fourth

aspect, a reduced amount of the complex formed in step c) in comparison to step b)
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step b) In a preferred enbodi nent of the nethod of the
i nvention according to the third or fourth aspect, a
wo edgasst2anount of the conplex formed in step BQT/EP2009/003426
conparison to step b)indicates that PARP is a target
of the conmpound. This results fromthe fact that in
step ¢) of this nmethod of the invention, the conpound

inGRARE1HAS PWRIPNs b & gbd daRdcdRbodn@e TR REURE fidhn MARE that in step c) of

less PARP is present in the aliquot incubated with the, .
thisgReBAhAT thenireninthdht, Femerusl GPraneias WHE t%ﬁﬁ%ﬁs\fmﬁr s Binding of
PARPDHtlesh BAR'Bdi% !'Iﬁesieﬁﬂirb'tt%eodlicfuef irtghbatédhtvﬁthaﬂiei c!m‘flpduhh, this means

t he en and is, .therefore, a . direct. tar 0 . .
prbege o™ty S ESBlp oy e TG R it witn he
enapmb add isptherdfere, adonttitangetaofehpproton aedivies varsaedi um or

hi gh t hroughput screening. The interaction conpound

identified according to the present invention may be .
Preferatherthe kdentiBeasionzaethpds efcthe imientipn aghrer fosmed as g aaediym or high
thefulbBfit seremARP, for exanple on its enzymatic activity

(Dant zer et al., 2006. Methods in Enzynol ogy 409,

493-510). Briefly, PARP enzyne activity (auto
TirointerdBR tdrapyundt idenficianccerding e tine psseredinbgntion may be further

i ncubat i rified P LN sui t uff toge .
cHpfEfe PR g Ol SR PaSdp” Sy o PR, RPFBRle on it
enzgmpte attivity.(Dihizer gadt 2¢06. Methadspp &Edzypoledyi#Ag 493-510).

trichloro acetic acid (TCA) and then filtered through

a@‘?' ass mcrofbre filter whereby the reaction product
Brsefixy AtAR P pnzeme sactisity (Aelg oy HeP fibpsdationyfans ¢.g¢ b megsured by

inv@skiag pudfib@d ARPAn tah@itaTe BotfeObgéthet Wl DiNdsélytrdated DNA and [*2P]-
nter

asured with ligquid scintillatin c . {Dant zer .

NBD i rosin Agtageraae DR PR, VP Y 408 hedeish B0 e pgid (TCA)
anciothpo Gilte=edi thhengh fai gaks asicorfbira §lttowhérebyp theseattion product polyADP-
AU T  RE ERLL RS e ampuns gt iy s
meastprIUNB ailiguid senti atwetcunter éBapgeratid.. 800¢.Hdethods in Enzymology
4 pyekype-activity relationship (SAR) infornation

encoded In these | ead generation libraries. Lead

optimsation is often facilitated due to the ready
Tl pbrhpenkids | itigntidfed ndcgbrdiry au deppresanin envesition hdyT G)rther be optimized
(l?a fog)?glils{tgﬁ%fﬂ%% %\é\‘i %€%€$‘l¥ t%tﬁpér%%slraé%% ;;gglilcglﬂé/ogﬁﬁogﬁﬁs Esu(gixté?legccelerated
baehiaseneiC gt stomturcanpasi rélatonsbipptS R ngnfomeatenepodéd &) these lead
géangga\'i)igh fl%h%&g?L{d?%kﬁgﬁfoﬁqg loRgn CRTMAE %R S0 %?é&ﬁﬂ}zgégicability of

. . at | ng} the 1nteractin conmpoun
high-shrapghinie chrpisiry €8 ho giethags fo

r follow-up synthesis.

The invention further relates to a method for the preparation of a pharmaceutical

composition comprising the steps of

a) identifying a PARP interacting compound as described above, and

b) formulating the interacting compound to a pharmaceutical composition.
Therefore, the invention provides a method for the preparation of pharmaceutical
compositions, which may be administered to a subject in an effective amount. In a

preferred aspect, the therapeutic is substantially purified. The subject to be treated is

preferably an animal including, but not limited to animals such as cows, pigs, horses,
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Therefore, the invention provides a nethod for the

preparati on of pharmaceutical conpositions, which may
wheooadss2ed stered to a subject in an effective BODERL009/003426

In a preferred aspect, the thegrapeutic is

substantially purified. The subject to be treated is

preferably an animal including, but not limted to

ct@dkleﬁ@lcatss 464k, 8. CAWSs ,ﬁbﬂ%blmrrﬁﬁﬁm@hlaahqﬂ&t peéefbly human. In a
and is preferab ma an nost
SPEER SPRB P ert e s S3Rad idhe SHBE oot . o

non- human mammel is the subject. The conpounds
[ t he nvent n.are foul
ST, SRR BRalnl IF o7 VEILIRE A SUBE . revenion o
trqaltmg/;g od disshsss (Where BARR aysRARR (fonéwapintle P&RMrinhibitors for cancer).

C&r%@%t?egﬁly, t@@{[}ﬁéggMQH%r%ﬁon A% @fa?e%ﬁ@ttlg.’e% zél%;f Bﬂ%luﬁﬁ identified by the

rel use a compoun

mefhpdoetsthg finyamsion doihei Rsepargion ofea predisamany fm %@ trgatment of one or

mBi%dcthﬂﬂE‘éHovfa QhertidRed [BRbEBNFuRherfiife, Othe 'TRERNOinvelfon relates to a
tioned .di seases. Furthernor the present

phaHV%‘??PPE CPIPSYIHEN FOMBIINAG SHA CRMPPEM  conposi ti on

conprising said conpound. In general, the

Inpggﬁ&% tlﬂg ?ﬁéenrn%%é}g%ﬁi t 'oﬁg)%s Pn§ P&vgﬁ - rﬁ%gge{ljc r%gen&do%n comprise a
th@lhmlmﬁeﬂu |ﬁffecamj aanq@lharqfa@ dberapelticy and cembabhaceutically acceptable

caﬁ‘?errr 1L sp elcfﬁcaerﬁlﬂﬁﬁﬂnghtc t}{%@tﬁﬁ "'ﬁﬁ?ﬁmcé&ﬁ%aﬂfﬁé@eptgble" means approved

eutically acce ta nmeans approved
byy ég{ﬂgg@&rry aggareipiothe %devc%d@rr Al stae ao‘éetr%mémgex/étsr?ﬁem the U.S.
P}ﬁ[*mhdo‘{abﬁdoﬂ sthéhgendrally RbagrﬁE&Dﬂﬁrﬂla@dpeﬁi herusgenemnahaly, and more

ec opela,for se
paﬁ% u?"fq[é'uﬂgd}f"t})"‘aﬁs &g C%Iﬁlgr é‘iiJFﬁS t(?a? qﬁéﬂem rag*tgpgt {€¥cipient, or
vedicli wménwhlchdh@v}mnapeuex as pdmntistered. $edhi phamacehicahtarhiers can be

stérfi€ htqnﬁrs a&%Ht sGvdtSr Qrg{'?)'l‘% ?ﬁ(ﬁﬁﬁﬂg t@&;g %f g)téﬁ{)féﬁﬁ)e lzimng;ﬁl vegetable or

carriers, can e ste
syathedc ofigig) ingluding b set bmltséfq pRaauheil, saYhean oil shrarallib sesame oil

an@r they Nk&leWAerOhd Qi Preféisd e \bh'én £) 3 ﬂh'aHh&c%théeﬂ composition is
ean oi,| , mne oil, sesa d

eanut oil, so r an
oI orifhs Vel Ay EPPERSHPH @ WREIFrER cariers when the
pheimzcratettdoatposicionio sidiminteied iadtavenonsler Balimr sdllityons and aqueous
de\%ﬁbé ﬁ@g@ﬁaﬂﬁg@gﬁ ﬁsgéﬁt r&%ﬁerﬁlf e %y%ﬁragglr'ﬁ rc'glgrlrezs for injectable
sojutitonsy Switabdd phargzdcevtecad @nglpumtﬁs namdeasfa@buglmm,rbstese sucrose,

geﬁﬂﬁil %a)hc ele! 186}, Lghh@@%ll%ege@rﬁfcﬁﬁrﬁbgté’arﬁgpé%ui&‘tal ?r?onostearate talc,

carrlers |njecta e sol utlons
Soswg} edd.idsiga skim inyike ixcerohcpranEens. £1vael, watek @g@nol and the like.

THea&ilﬁ}ﬁﬁltl(ﬁlU@ff @ésﬁized,g&irﬁhllsﬂ,coﬁﬁiﬂ mifidrCanodto oF ,wdiﬂ@é kr emulsifying

um sf egl at e, cer ol ar
e 57 SRR el EroROBRITHIHY F30 gRe oot of solusions,
supreapiphg WUIQ’IOFSZOﬂablemtpﬂflﬂS, oapshziafsolpoa/rddrst hesthmkda—relé’dse formulations

anﬁ%@ﬁﬁé t"l*l%rbon{t;;osﬁil%ﬁ'craﬁ Be f?qum\%lgt!eﬁ Us %%ﬂf)}%sﬂow N3th traditional binders

anmount s
and carriers such as trlglycendes Oral formulatnon can include standard carriers such as

pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharine,
cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical carriers are
described in "Remington's Pharmaceutical Sciences" by E.W. Martin. Such compositions
will contain a therapeutically effective amount of the therapeutic, preferably in purified
form, together with a suitable amount of carrier so as to provide the form for proper

administration to the patient. The formulation should suit the mode of administration.
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agents, or pH buffering agents. These conpositions can
take the form of sol utions, suspensions, enul sions,

wo awbase29 pi |l |s, capsul es, powders, sustai hed- PEI/EBRRE9/003426

formul ations and the like. Thesconposition can be
formul ated as a suppository, wth traditional binders
and carriers such as triglycerides. Oal fornulation

£ apréfReld da%lﬁ)tdﬂﬂgrﬂr %ec B6thh&ifors HE ForARIRARTIHBERU @ with routine

es of mapnit ol ctose, starc neS| um
’2)6 S &S &H ?‘mﬁce%@ﬁapmﬁesnle@aﬂmt%e‘or HHYeRqu§ngdministration to

hoasb deaige, Tepicallyxa@mposhionl i ihtpdefolBhadmeDuatibs Hre solutxons in
are descr Rem ngt on' s Phar naceut i c:il

sEfecisfloBic” R B PER | e BOhp G SIS sy o include a

sajuhitizing agenthandap dactl emdsthetiefsiele b$ Vidoenimeutit et paheat the site of the

ir@m&ﬁﬁﬁg@ésﬂue:rﬁgbﬁ{g ﬁgﬁ*&%&é Jer s%ﬂ;heﬁ eﬁﬁjer sgéﬂ%te}yocg'eé&gd together in unit

desggenforan. toF spempleedisrd doy Atapbilized nom@ep@meawr-frameoncemrate in a
héretitd1 Bt éé&[bdsaﬁiﬂélﬁelséuch efshth %ggul@forasqeﬂéﬂﬂesﬁaﬁﬁhw tﬂenquantlty of

P G i T
with an iafieichi oadle C@ﬂmﬁﬁllgtm@ﬂe pHapiReutidal giadt vaX&Ualine. Where the

A S48y TR S, 59D BF et o st formiion

C@chelrtrbvdsd ponthet deiihgrediss orydeanixed psiobiaf fderinisiNigore
necessary, the conposition may al so include a

sol ubi l'i zi ng agent jand .a | ocal anesthetic such as
The dBEPSHlics o obathe puication eafe bsi dfermyflatedeas npasenal opr. salt forms.

Pl@m&&@kk&lly hdreplabRrsaft @itll&deathSseStoPREA Q8thfrdd@lrboxyl groups such as
.0 i.n unit dosage form fg

m, xe e
FEEARRN Hrof, HS R bR Ph PR ban ol GRaGr BORS BEids: cte. those
focrucd: mtﬂlrﬁncteeamme arhigrsrsath asthoge slexab@ﬁfr@mnts@rwlaxﬁuﬁhtritshylamme

tylaalimﬂ& leﬁmaﬁ&] @\%ﬁa‘f"tet o&::ﬂgé gl | {1}%0{11%& 8% %g'éa{n sodium, potassium,

I ve agent ONMposi
an&‘ﬂﬁﬂ‘#ﬁb?é‘ﬁw wdufWIQélwéWXIdes, dan be di spensed with an
i nfusion bottle containing sterile pharnaceuti caI
r sa Where t he conposition i

d
B i s R G (o IRl aNpG0 M OF c8e@iTg e theregtmen of a
pamncwkal distedéraor dongligiohivall depéndoén ﬂfemaléﬁe@f 8t dl{é&ﬂeﬁ &eondition, and
. r,.to a r ation..The
ca%l Eg% gig{eu |Ence(sjl n@}%/ S?ar?g Hhy g‘ﬁ‘?frﬂo ec@é‘ﬂu%ser?f‘ R i ggro assays may
omrenalbabe empdeyed foohalp iddiidy mﬂcmat idosdgk yrasgse fibalyrecise dose to be
emﬁ?’ll)% imﬂieU%hiH?ﬁﬁ \‘;vﬂ]; IRd %@p end het‘ﬁe %ﬁ@oﬁ% deﬁfn%f&‘ﬁon and the

suc hose derived from
Seae!éftnie%s Ofo% disgaseros disprdes, aid fa@uldebq:demieﬁ@@emﬁmgmdhe judgment of

thviprdttitioger add @@clﬂbﬁﬁﬂ?fﬁs &%bm@t%nééﬁo%wl@%ﬂ Vs%ﬁalglﬁ Q{Bs?ge ranges for
opro anmne, triet am no ano
infREROR 3 ninjsiration s ge&%@ﬁy Byt ?fonﬁiﬂe%&é%%a o Agfie compound per
kilpgoinu bpd]otwe@m Sltnltab&mm{agel mngeslfei inanaadadidinidt@tion are generally
Nond f the t her
o O 5 B P B0 e, BOF, ATRAP TG 0G5 may v
exgapolated from dose-response curves derived from in vitro or animal model test
systems. In general, suppositories may contain active ingredient in the range of 0.5% to
10% by weight; oral formulations preferably contain 10% to 95% active ingredient.

Various delivery systems are known and can be used to administer a therapeutic of the
invention, e.g., encapsulation in liposomes, microparticles, and microcapsules: use of
recombinant cells capable of expressing the therapeutic, use of receptor-mediated

endocytosis; construction of a therapeutic nucleic acid as part of a retroviral or other
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particul ar disorder or condition will depend on the

nature of the disorder or condition, and can be
waledoenss2eed by standard clinical techniques. |PCTI/EP2009/003426

addition, in vitro assays may,gptionally be enpl oyed

to help identify optimal dosage ranges. The precise

dose to be enployed in the fornmulation will also

vedapens. ON/Iétl'i’&isr %Ft RitRiuay thahdatd@nareandt tiflRited to intradermal,
ess of . diisease or djsorder, and shoul d be

.serlou

mH@EP%f@EﬂraeE@Psmmeql intFRY e[y FRPEUIEICOIh InFRRRSE], tffpd)‘i“rli?l and oral

roafesl. 'GH@ hombmmt m§y Cﬁeraﬂﬂrﬁﬁtsﬁd?r@&%y drkyv\&ﬂ@e:meﬁmrduaéolter example by
osag

t
in ého&, ls})rf\gsggﬁ?c 198. géd’ \éﬁsrg? g g fepgﬁ?aiﬁllg)? dﬁw&a}?&eous linings
(e;gerorklg re@gxl and boektinakimghbosa, Sm); ahl maylbs adgmimisteigd Jodediier with other

blb %{g@pgﬁg ve\?\%@hﬁt ?\ttdﬁﬂﬁlsf?&}cﬁ% g%lg‘%qs)’sf’%!n’ll% to??c%%? 18- agamon it may be

eé@@lég tmytr%blcexm apumecedica @ﬁma@%on% &@s@vcmme@to the central

ne@%ds"s?ﬁelfnr Dby sthtdblOrdtte, 31 0®hg '?i‘i’t?@lenﬁ'f‘eﬁfar K& iRfRhedalinjection;
eneral , suppgsitories r(r:?lej contain. act i ve | ngredi ent

in ﬁvepﬂécul'legrf CRen mayobg fn %‘383}3}’\/@? gtmavelg)tpgplar catheter, for example,
atfaoligdudoad re@éls'om ﬁfcﬁraabinyOﬁm{Hyalreselﬁ% tRmhﬂSiYarﬁCaHhﬂ@lstrauon can also

oo B e o e e ne e S BT oRE g tosoliine

agenty. , encapsul ation in |iposones, mcroparticles, and
m crocapsul es: use of reconbinant cells capable of
expressing the therapeutic, use of receptor-nediated
neﬁdéwtféfsuesn adifpenty bt man bg desiralle ajge dminisige | iec pharmaceutical

oRfoditidfis Rﬂ”the Ghvéntioft IoeXly b tRE 28dahBf Vie&d oF, tréahﬁem This may be

nt r oduct.i on i nclude. but are no
ack’r%f’f’cgg’@r B R B S i Dbl aro gl imhiSlon“during surgery,
topicdlr applinatios), epuhowbajuactien withta enashlresgpg dﬁélaéu,rgay,dby injection,
t 0
byngélg%nes r??é ,&%ﬁ‘reg%{@ x%g%% og;éa ngﬁm%)gf o@gg]npéaig Sggxg bnggla@tngaxd implant
being e€ta DAFOUBYNRALBYIOPE: @tng@lhtlomgshn@mrnahellnp@mngr membranes, such as

SidTAGRC HIcATHBRNS, bl MHES IG)eoHe en%o@kmerfte%ﬁﬁllmﬁ%lon can be by direct
i ntestinal .micosa, be adm ni st er ed

mieS@%‘i Athesite Hop forater mt%]) %fg? é%ﬁl‘gyaxgctpp\pé OF 8RR lastic or pre-neoplastic
tisdghri ni strati on can be systemc or |local. In addition,

it may be desirable to introduce the pharmaceuti cal

conpositions of the invention into the central nervous
Theymiventidmy fuatgr selatealid @ method, for tled pratiifngption of PARP, comprising the
stéfiloraventricular and intrathecal injection;

I'ntraventricular injection may be facilitated by an

intraventricul ar catheter, for exanple, attached to a

I esed)VQirbvidmdGlproeid &faﬁa@c&ﬁﬁﬁr gQ’ARP Pul monary

adm ni stration can al so be enpl oye e.g., by use of

an inhaler or nebulizer, and fornulation with an

aer dgoldoniantng@ gk tprotein pr@pﬂmbﬁimtlertbe)d'mmdsﬁlhzaititonnﬁy)duct of the

be des'lfl\ae*?lln%ntQnd%grgoﬂdﬁltoﬁg atll%%u&)g%ﬁm&%%no%aof a complex between

PARP and the immobilization product, and
¢) separating PARP from the immobilization product.
As mentioned above, it has been surprisingly found that the compound of the invention and

therefore also the immobilization product of the invention is a ligand which recognizes
PARP proteins. This enables efficient purification methods for PARP proteins.
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conpositions of the invention locally to the area in

need of treatnent. This nmay be achi eved by, for
wezx@apbe29 and not by way of limtation, |ocal Pef/EB100%003426

during surgery, topical appligation, e.g., in

conjunction with a wound dressing after surgery, by

i njection, by neans of a catheter, by neans of a

Witho BRpdtOfoy PARP, Biie BB RS %ep?a?atio‘iﬁpl:&ﬁ&lmr%apﬂ}@mh@@olndltlons for

of. .a_porou nqQn-p el ati nous materi
cqeR A '.1?5 Pohiization brodiet & thy iSenioriomReaZ3ston product of
thiei bﬁ/muori ntheneorﬁﬂbﬂdbdmeén }afdManﬁit tigd iimobalizakien b;yroduct of the

m%*t? ﬁenéel%Ct o?th If lg‘ﬁn(%{?lré rg ?Hrtcguz 8¥ the invention, and

thﬁld@@ﬂ:epn 'ﬁfé’AIh}?/emtthordefeuniriaeon rof it asount, the nbivaliimémts as defined
f
SAE 4 A e FARE o QTR RS A i Bl laion
fg'bmrsv@mlwg the protein preparation with the
i mmobi I'i zati on product of the i nvention under

condi s allowin he f t| on. of .a conpl ex between
InpArRe it oo 10 dns B G G2t deher Soapairises e step of
pirARAgfa speeitibésofommobf PARAt | on product. As nenti oned

above, it has been surprisingly found that the

conpound of the invention and therefore also the

Priefaraily | saxchpindiicapion dsiperfoimadhesinghareisofoom spscificlangbody as explained
abekch recogni zes PARP proteins. This enables efficient
purification nmethods for PARP proteins.Wth respect to

PARP, the protein preparation containing PARP, the

InQD;Bléfehieﬂ R&bo@im&® rtha@hhﬂéhti@ntlheth&ﬁof B RRichtigR firlfRr comprlses after

s S8 ot oS PR U RDE Sl PR SAROT S is especialy

lntemmbgl wheat ition fomodiont obfa pi'meem necemtlexoris ;Iehbrmed under essentially

di Qanﬁflox?sAB? afuﬁé)m dée d é%%f}g%‘t ,«%ﬂ}{&t co%dmon of the

vent1 on, 1 on O#
erﬁé{’ﬂér whwat 1nswdé$ th@ §xsﬁmsrmof pindingnpadhersnenzyas subunits or post-

tréiRfatiogsl aYRcakiohs,t Rhidieahi fHenabk OeABLEAP dRitRf thteh‘ﬁell%) of mass
i nvent i 0@/@1 so apply to the purification method

SPRHYERE Y n a preferred enmbodi nent, the method of
purification further conprises t he step of purifying a

C(?I%g(&l%lefnlﬂgt Oﬁr%'fe'}qeg% rrelaerf}sﬁ.ﬁ é)rug 1%%@0& @Fﬁaog Fg)g é%lef 1na/ent10n further
comnr;sb@@@teragepegbthmdt@mmm»me whether the PARP is further posttranslationally

modified, e.g. by ubiquitin modification or by poly(ADP)-ribosylation.

The binding proteins or the posttranslational modifications can be determined as explained
above for the detection of PARP or the determination of the amount of PARP. Preferably,

said methods include mass spectrometry of imunodetection methods as described above.

The invention further relates to a method for determining the presence of PARP in a
sample, comprising the steps of:

a) providing a protein preparation expected to contain PARP,
b) contacting the protein preparation with the immobilization product of the

invention under conditions allowing the formation of a complex between
PARP and the immobilization product, and
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In a preferred enbodi nent, the purification nmethod of
the invention further conprises after step c) the

w0 deatisf2ecat i on of proteins being capabl e of bPEEPZYOY/G3426
PARP. This is especially integgsting when the
formation of a protein conplex is perforned under
essentially physiol ogical conditions, because it is
then possible to preserve the natural condition of the

enzy ichin e exi stence of b ndi n , .
part‘ir]?‘eer‘gI Cé‘ﬁ%yWéetg E’ﬁ‘r&% % réa SR qxoWé‘i% the immobilization
nmodi fi gabdwns, which can then be identified with the

hel p of mass spectronetry (MsS). Consequently, in a
preferred enbodi nent, the purification nethod of the
Ini mxpmftetrcxh em!wﬂhmnt odrtpe iisesitiant eaid stetgetiog iotséep c) is performed by

s¢ %rgfdti at | oﬁﬂﬁnﬂﬁ&b%@? r@ﬁ‘g dh aﬁﬁﬁ}rﬁgf 1dent1ﬁcat10n of PARP.

nDdlflcatlon or by pon(ADP)-rlbosyIatlon The bi ndi ng
SAd MdeRitifsatfn hAR bD PeEbARAE bR iR 3hectiBfelrl Qﬁﬁﬂnﬁﬁﬁo@&@ct% methods

det erm ned as expl ai ned above for the detection of
‘”ﬁﬁﬁﬁﬁﬁp R¥-det ermi nati on of the anbunt of PARP.

Preferably, said methods include nass spectronetry of
Wl@"&%?igcté ﬁt‘(ﬁ# PR?#"?E@ éqgttei%s jo egj%? It 4opleﬁon bgl\lllg f np?] CHBdmons for
confastipg adbribe inmobAREt ¢mpwduetms]tes inyomtm, §lenglm¢teh£at19p$roduct of
th®f invantiddl Auk déd?t%l@x PSRN EL PQ’[I@S’ At bRy 11?1%%9&%{4015 gproduct of the

.COI‘II:’:\II‘]I’:> gontactlngt e roteln pre arat |
inyeRtien; Hie %eﬁ?FBB?ll' Py BARdn ra%@ecmnzﬂbl M?@OP t ghthgrigegntion, and

(hE @Rk o90S FARI G M. HAGrH B DO s G dlrk DI AiboRhURE RS defined
R T L LN TR L T —

ofitherobvehtiazat i on product. In a preferred enbodi nent of

the invention, said detecting in step c) is perforned

by separating PARP from the imobilization product and
Theymyerdion; fyethen rejagest toghe vse efgmpogail @r itkreimmpbibiaatioasrproduct of the

m_ﬂ&ﬁwﬂ@gﬁ?ﬁﬁ@éﬂ’[ﬁﬁa@?&h Hﬁ?ﬁm%&é ﬂgtcbbﬁ @{mds and fo% the purification of
nade ods
PARE PEIEING- eﬁmﬁ% ol ReNBAD %ﬁlw &ﬁe}sf‘a? 50 fRIY Ebﬁli‘? A5 ¢fghe invention.

PARP, the conditions for contactlng with the

[T oy t he i.nvention. the
TII{en f-ﬁ{ltlﬁni g%ﬁh%? r@fa? g&@t & %%néprlsn%ﬁl% S%mp?lﬂg Qn ﬁbe] g&moblhzatlon
prpducheé ﬂleFiARFntmd Su¢iea Kif1i® bmeucmavmcfubﬁudmc&mnmgtthe methods of the
1n{/€h‘ﬁ%ﬁt F@Aher! Qfn SRR A ? 19{] nPa’re‘R% Htﬁﬂ@dfe@efor the detection of PARP

i npobi |1 zati on roduct nventi on,
proteins, for example antlbodles specific for PARPY’ and antibodies directed at

phosphorylation sites of PARP proteins. Such antibodies and their use are known in the art
and they are commercially available (Cheong et al., 2003. Clin. Cancer. Res. 9(13):5018-
27; Ame et al.,, 1999. J. Biol. Chem. 274(25):17860-17868). In addition, the kit may
contain antibodies directed at poly-ADP-ribose (Affar et al., 1999. Biochimica et
Biophysica Acta 1428, 137-146; Kawamitsu et al., 1984. Biochemistry 23(16):3771-3777).
Furthermore, the kit may contain further auxiliary components like buffers, means for the

detection of antibodies, positive controls, etc.. Such components are known in the art. -

The invention is further illustrated by the following figures and examples, which are not
considered as being limiting for the scope of protection conferred by the claims of the
present application. In case where in the following examples the term “affinity matrix” is

used, this term refers to an immobilization product as defined in the present application.



10

20

25

30

35

the detection of PARP or the determnation of its
anount, the enbodi nrents as defi ned above for the

wo d@ntisf2ecat i on met hods of the invention al so BEPER200L003426

the purification nethod of thginvention. The
invention further relates to the use of conpound or
the i mobilization product of the invention for the
identification of PARP interacting conpounds and for
t he purifjicat of PARP proteins. The enbodi nents as
Sheat deseyt lﬁB’d\/‘é‘Jg £LguLeShiy to the uses of the invention.
The invention further relates to a klt conprising the

Fl%gg;g g{"ﬁ%aﬁ?lo tsghqen{er%pﬁ{el s'gnzl te%g(rqu g-'(? g ulsné o—l,t'zrge?xadlazol 3-yD)-1-

n
ethgr7- (:mmmgnﬂmdmﬁﬁtohmhéHafmdam[4 Predmridin4-ybu? gy 1but-3-yn-2-o0l

()ﬁﬂ?@ﬂ&‘@ mﬁzh&fro tlr@h)l//‘l' e Frid %pﬁllgglgg% ZHglﬁ{lclngGE‘} 5- c]pyrldm 2-yl)-

ection O
1.dgeiaf aéolr%wammii nﬂhwmﬁwem atbeaedes described in example

1.5es @r%’rfzyﬂiﬁb lrﬂfhteﬁ IshEs proEﬁRRmﬂﬁtwmﬁltmeSo@ then reflux c)

1 DOdI e se.are nown 1 n
B e IRGS 9o oar baENEr PrlsBamgestt agt: BB NN
mEhyhesrph&tae. , rof) 1Jetib@did; 1APC HNaNdDd,, & h),Hydd8%ylamdine, Et:;N,

OB g e B e BB e
(b(omlact gbpigkridingdogub@iytrstiGrCsl, BMIBI4OHE 3 Loty Rbutyn-2-ol,
tegrﬂiag tri éﬁézyl%ﬂgsph ‘;iﬁﬂ‘a@lﬁHl @?1 Al, Na1, 1980, DRISO PSS 5N HC in

71-3 7 Furthernore, thé kit may contain
Df"@fﬁ‘?‘h e%m liary corrponents li ke buffers, nmeans for
the detection of antibodies, p05|t|ve controls etc.

L FER T R T
yleethoply e s H-inhdazde[ 45 €] muoidire 4n3)- 2enatidy thst- ben+2goll (Xidl).i ng

for the scope of protection conferred by the clains of
the present application. In case where in the

Fignre ot Rguewamfed-Errdlareringthylr miperydingt ylmethaxy)-iBleignidazo(4.5-

c]pm@nlzeylmlrzewkz@dlszu@nammmm zation product as
defined in the present application.Short description

of the figures Figure 1: Reaction schene for the
Figyn¢ &:elBrug milldown experiment with the immobilization compound XIII.

A r{tgmgeél r%?aﬁnné vé%%&qy%?%_brﬁﬁ%ﬁ +$ 4§ g%v]/n The dir%g Hul ydown

eﬂpynlm.emgwawpemfmmgd phdescygbed il axpinpigdiwith a 1:1 mlxture of Jurkat and
Rétnédeedin Q{t& donﬁﬁ%hg 30 Qn% @[gﬂrbféﬁrp Phot¥ ng‘%ﬂl%(ﬁ())thé 'ifﬂ W QR%rix were

5-c di n-2 - 5-oxadi azol - 3-am ne

eltﬁﬁé W ﬁfﬂgplﬁ/@fd gm ypaaird PyDreepemyiamide g@l@m%horesw
THe inSiceted @pl e, weléd Qut (511‘[ aE; IQEInslﬁ@? préginPGetedireated with trypsin and

hen reflux c) Ethylamne, rt
SugN Eelél(?0 é%ﬂéswg%aaﬁs Spreg?'?@%tr%) Cyanoacetic acid, EDC,
DCM Nmet hyl morpholine , rt f) Acetic acid, 1000C Q)

Flgull‘\l(? Drutg pulldo gregl))( rgn%lergt With tEte in'klhiobilization compound XIV.

A protein gel after staining with Coomassie brilliant blue is shown. The drug pulldown
experiment was performed as described in example 2 with a 1:1 mixture of Jurkat and
Ramos cell lysates containing 50 mg of protein. Proteins bound to the affinity matrix were
eluted with SDS sample buffer and separated by SDS-polyacrylamide gel electrophoresis.
The indicated gel areas were cut out as gel slices, proteins were treated with trypsin and

subjected to analysis by mass spectrometry.
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Di oxane, reflux i) isopropyl magnesi um chl ori de,
B(Ow) 3, H2O2, -780C ) tert-butyl 4-

w@ baoorresred hyl ) pi peri di ne- 1-carboxyl ate, CsCO3PCDEF2009/003426
400C k) 2-nmethyl -3-butyn-2-aljgtetrakis
tri phenyl phosphi ne pal I adium (0), Zn, Nal, DBU, DWVMSO,
80Q0C 1) 4N HA in D oxane, MeOH Figure 2: Structure

Flg{ll”e 6: Amino acid se uence of human PARPI (IPIOO449049 5){ Peptides identified by

4amno- 5- oxadi azol -3-yl')-1.-et hyl -7-(pi per
mass sgec rometry after'a drug puﬁgown experlment with }mr%obl 12§tPonpcompound X

ary bigsimhiadold tyipeiafidl daad@lidecd- c] pyri di n-4-yl) - 2- met hyl but -
3-yn-2-ol (XIll). Figure 3: Structure of
4-(4-chloro-1-ethyl-7-(piperidin-4-yl methoxy)-IHimda

Figu{‘%']SAnﬁil@yciidcﬁequ@)cyI@f Hup2anSP ARAHD API00B44H7.8% Rextidgs. identified

o R a4 B MG oSN FRRL bl pizaion compound
XHI aeshowyn i beld omsrandgindemhingd| | ant bl ue is shown. The
drug puIIdomn experinment was perfornmed as described in

exa 2wthal: 1 xture o r s cell, i
FIgy e B 8RB EAEETSE gnBrcR ORE] bR GRAE ke Sba iR deidentiied
byt massadfecbiytrymatiet ¥ dveg l&puﬂﬂmlledvim;jtdﬁmﬁlﬁiﬁz&&imb@nb@fnﬂe)ﬂﬂ are in

S ra SDS- pol yacryl am de ge
bo%?%@??@%ﬁnéeerg?esd?/ The indicated gel areas were cut out
as gel slices, proteins were treated with trypsin and

FIBEFH 9ck?rﬁla$ gcﬁns%Bbfecﬂcé (}?Mqu%?lsPﬁﬁﬁg "(Hﬂ@(? 1r63618f BQ l‘l’re‘f)tlées identified

own experiment wt
YC@ﬁfﬁoi’H‘i’GtrW?ﬂy Aftgr arcspg pyldowp tth gltnaphnhﬁgl% ecrmpound X are in
bo@@f@i@%ﬁdlﬁn&!’rhhéd ant blue is shown. The drug pul | down
experinment was perfornmed as described in exanple 2
with a 1:1 mxture of Jurkat and Ranps cell |ysates
Figord Hi:rAminob&idrgeqpiener of liman PARIPE 6 r(ﬁ’lbmmd 51 3).theptides identified
SpS .
byalfnfaéglgat&g&ggtrr Bg\gpgedrS% h&hﬁg%\»%é\ngme %tgoﬁ&;réé(lgug%nﬁlﬂ are in
bdﬂwé’pﬁﬁddéa‘ﬂ%hn areas were cut out as gel sli ces,
EXRihIes NS were treat ed wth trypsin and subjected to
alysis by mass spectronetry. Figure 6: Amno acid
sequence of human PARPlI (1Pl 00449049.5). Peptides
Exaimt:llf Pecpdrition 9¢ tixpidthobilzhtiyn 3dmpound dhd gmpidbiliaiidn product
(aﬁxﬁp t Wi th immobilization conpound Xl Il are shown
pe and underlined. Figure 7: Amno acid
sequence of human PARPI O (1 PI 00064457.3). Peptides

THiS €RUrh 1k %gscp%eﬁ'ﬁ&mgﬁ?fs 09 %%?Xuﬁst 4nld etﬁ{x}l@fo‘? 'ﬂl)elifjﬁfmobilization

exper | nent I zat | oun

on 4 yobiddsurppe wskding dls imaedil 12IaFlgfﬂ|rI§0®0t (A aeféx) used in the
foﬂ&qy@r&amgfes o cBpitRAd of PRIKIOBDI3ADE6h- ceRapdaidle The synthesis of

compoun&s 1S 1 eI(Pustrated in synthetic scheme 1 (Figure 1).

Synthesis of 3-bromo-5-nitropyridin-4-ol (II)

To a suspension of 4-hydroxy-3-nitropyridine (I) (7.0g, 50mmol) in water (50ml) was
added bromide (3.23ml, 63mmol) drop wise at room temperature. The resulting mixture
was stirred for 1hour then heated at 50°C for 2 hours. After cooling to room temperature
and stirring a further 1 hour, the product was filtered, washed with cold water and dried
under vacuum for 3 days to yield the desired product as a white solid (8.35g, 76%). LCMS
Rt=0.45mn, no significant MS trace.

Synthesis of 3-bromo-4-chloro-5S-nitropyridine (I11)
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by mass spectronetry after a drug pulldown wth

i mobi | i zati on conmpound XIl|l are in bold type and
wanaenss2eed. Figure 9: Amino acid sequence of PCIYEP2009/003426

PARP15 (1 PI OO 166 182.3). Peptjdes identified by nass

spectronetry after a drug pulldown wi th i nmobilization

conpound XIlIl are in bold type and underlined. Figure

B e oy idded 3-bromo-S-

| .3)..Pe I den , o
“érBEX’i‘&B#é%Ir -53& %‘Fm'gmbr ﬁé@ ﬁavhnaswmw%n PaRSiTed otk € grd N.N-
diethyouline(XV Trhl, 30mnhol) bas added pgop ke UTigkereknlfiag mixture was warmed

- i f the i i1 zati
S AR A B RSB G RO stk PR o P 3
cofieesiratschwipdes va@sior alpbthe répedisypoimisingo ofe. Tloomadtnaswasnaktracted

BRI AR LR AT b A o
MESEY. Ay filiration tepmalyené aapinaevetde yichdthealgsingd ngnpsfund as a

bISARR PWRIcRIsBRJifiE® U?&?fdrtﬂe}’é@‘ir%s 6.463E8 SHNLORES R=57.18mn, no
strated in"synthetic schene 1 (Figure

.cartrpouakgg is illu
SIgMBCHY NMREAFS of 3-bronp-5-nitropyridin-4-ol (11) To a
suspensi on of 4-hydroxy-3-nitropyridine (1) (7.0Qg,

gl t 5 . was added bromni (3.23m ,
S ﬁ%‘%}f%}b Sﬁﬁ\?mﬁg'eg%qg}%gmﬂyé’ 'é%é?'ﬂfnee%?ﬁe resul ting
Torasplutien wh3-bsorprdechlororS-hitopyridine (6. A2a 26 dinarno b GOTHEQH 9ml) was
addeld Iy aéf)%uﬁ(m hg?dhyé%gh}ofr{ o0 %7@%3&{1@&&12 §0 ?r?{ﬁoé,rl 3ml). The

stirring urt roduct was

sqlpfiqnevastired b raprpiananeraties far § daurs deraypopzed inta waler. 3 he resulting
S(ﬂuchgi Was eédtﬁ(l):tédtt'hﬁ:e deigi &tﬁsﬂlfsaegw The @ﬁgaﬂic}’l@j/érﬁ)\t/a%,leéeisﬂed with brine,

. =U. m n I gnl il ca .
tF i s N Rb0s IR o gl S ol o Gudd Brdhg T Ryeified by
figshichyorsatppraphncathyd acatyeHiorane é: 9 6GnT))to yoedd art desirédempound as a

b m?g{ ga_vxd%hg?g,gg«u:ﬁ@%?!@sﬁanw 4o YR 4-0l (6. 579,

I ng suspension was stirred at Q0C
and N5Ndi ethylaniline( 4.77m, 30mvl) was added drop

ot

SYthBsis Jitﬂs-bwsﬁtuhzt'bmrﬁm}(éggﬂ ‘g?ﬂ%ﬂ@%,g‘ﬁﬂaﬁgr%g @?ms ting
enpe re en reflu _ .
R NG BT E R AR (A GRe. LRBION s RiFRoRRd if Figheentrated

hydesdhdieréc guodi (47h!p adhéatel at BSEC MTixtAh@idea$ 0 8x! $AGHOH was added in
pé\?‘t\é@%r. ﬁm\% ?é(;ag,{igrg % é?at%mgt rgﬁ‘%g golrglnllo%}( ?}{en%%w\é\@?ohcecgol bt }org)m
temperature overnight. The off white solid was filtered off then suspended in icy water
(90ml). The pH was adjusted to 12 by addition of 12N sodium hydroxide. The resulting
solution was extracted with ethyl acetate (2x120ml). The organic layer was washed with
brine, and dried over MgSO4. The solvent was removed to yield the desired compound as

a yellow oil (3.98g, 83%) LCMS Rt=3.07mn [M~+H]"=249.9-251.9.

Synthesis of N~(S-bromo-2-chloro-4-(ethylamino)pyridin-3-yl)-2-cyanoacetamide (VI)
To a solution of 5-bromo-2-chloro-N4-ethylpyridine-3,4- diamine (3.98g, 15.9mmol) in
dichloromethane (40ml) was added EDC (4.57g, 23.8mmol), cyanoacetic acid (2.02g,
23.8mmol) and N-methylmorpholine (6.98ml, 63.5mmol). The reaction was stirred at room
temperature for 4 hours. The solvent was removed under vacuum. To the slurry was added
150ml of warm ethyl acetate (40°C). The organic layer was washed with 2x 125ml of
warm water (40°C), brine (200ml) then dried over MgSO4.. The solvent was partially
removed to obtain a slurry which was filtered. The white solid was washed with 2x20ml of
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MySO4. After filtration the solvent was renoved to

yield the desired conpound as a brown oil which
wa@elwdsf2eed upon further drying (6.46g, 85% LEBNVSEP2009/003426

Rt =3. 18m, no significant M3 fpr.ace. Synthesis of

3-bronmo-N-ethyl -5-nitropyridin-4-amne (1V) To a

sol ution of 3-bronbp-4-chloro-5-nitropyridine (6.45g,

co&ﬁwétemw dridd il AR atd@AloheNassREds %e%il &‘Mcﬁés@e(ﬁﬁ}béﬁdt%‘ 69§ 72%)

70@6 ol ut
IJ@&SJ?E%ﬁIWHSUQMﬁﬁré& ar3 V@%n?t;ggerature f or 3 hours

then poured into water. The resulting solution was

SRS o o LH Pl AR R omcrit
(Vdbl vent was renoved. The crude product was purlfled by
REM A ks e e e
wazgiled gpsakacepic 803 3 Y he-supgermaen wgysm rredt gefhx for3 hours. The
res'iﬂtgxﬁ%%ut?’\?ng\%lsoc{o_%%éxﬂm@&mltaﬁ érgﬂufheto%ué‘ld%@d@sﬁ'@d }f)gdrlrlrcrto \lzvhlch was
i U 8581 SRR R 6‘6?@1 TRLAREH (47 )

and ge?ted ?EISSOC TT|n Chlorlde (10. egg, 57nnDI) mas
SYREPSs o Primed e Bt Ny S G Pl Bl Sftpdine >
caobigmidoghdyanides(Vd1l) white solid was filtered off then
Tégﬁ%@gﬂqgg £ (7 %Y?ﬁ’i@hﬁffhl&%%&l 1- Tﬁ%ﬂ%ﬂﬁ’?@%% eS‘r{eﬁl ytl)%cetomtrlle

it1ro I um %rom ul ti'n
§

wass(ﬂddt:ql @a%%la@ﬁlz (hdgett-Sinmwled Ry reaglien wasthen strreday I))om
telﬁb@raﬁw@%rﬁlghﬁm% RSt ENEdvad filferdd, WashedaRith iateRtand dried in a

over S r enov
e R T A e ST D 38 b Bl s
Rﬁesxnmmm]%&ws:zagsg 25 1.9. Synthesis of
N- ( 5- br onp- 2- chl or 0- 4- (et hyl am no) pyri di n- 3-yl ) - 2-cyan
oacet am de (VI) To a solution of
Synthesimes-4(Tbramerdiehlendniethyi: 1d-imidazal4, e lpyridin-2y 158 g, 5-
gugqnguh"hg(g(chloronethane (40n1) was added EDC

T%aﬂm@%tmempmamof] gkt y?%ggzéfﬁw%% iphdaso S lpyridine-

2- éaﬁafnﬁntiloyl avasids (3.12€0. ﬁhmbgcimdime(mru} end wiethy/1diine $5.72ml,
The so ve

d unde
of i 4RO R TR PR S MEERP I Vbl sibipERe reaction was
Stmgamﬁﬂ‘lk@m howas. Theesteectioni wis then d®ted togbomaempevatuse. The

m‘x%?gg)as fﬁfeféﬁ%nﬁ%ggmt)até %o%édetg g@%eeef ?/é\mﬁ%lrd The s V\%hd was

urr

sugpgnded jn @p@anolfh%m%w&!@n@bmdoﬁtm§ S K?e@r womR. tilfclz é’lﬁqered to yield
th@HE@led pAGhRE atd el v s8lid M. §vwmyncmmaa¢ 1 AP P8I =343-347.

yield the desired product (3.66g, 72%
Synthesis of 2-(4-amino-1,2,5-0xadiazol-3-yl)-4-chloro-1-ethyl-1H-imidazo[4,5-
c]pyridin-7-ol (X)
To a suspension of 4-(7-bromo-4-chloro-1-ethyl-1H-imidazo[4,5-c]pyridin-2-yl)-1,2,5-
oxadiazol-3-amine (1.82g,5.3 mmol) in tetrahyfrofuran (46ml) at -78°C was slowly added
isopropylmagnesium chloride (2M in THF, 8.5ml, 16.9mmol). The temperature was kept
below -70° during the addition. After stirring 10mn at -78°C, trimethy! borate (2.12ml,
18.5mmol) was added and the reaction then stirred at -78°C for 1 hour. The mixture was
then warmed to room temperature and stirred overnight. The reaction was cooled at 0°C.
Hydrogen peroxide (50% in water, 5.46ml) and sodium hydroxide 3N (3.64ml) were added
together, keeping the temperature of the reaction below 40°C. The resulting mixture was
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LCVMS Rt =2. 31mm, [M+H] + 316.9-3 18.9. Synthesis of

2-(7-brono-4-chloro-1-ethyl-IHimdazo[ 4, 5-c] pyridi
w@22@9gBacetonitrile (VI1) To PCT/EP2009/003426

N- (5- br ono- 2- chl or 0- 4- (et hyl.agg no) pyri di n-3-yl)-2-cyan

oacetam de (3.15g, 9.9mvl) was added gl acial acetic

acid (35m ). The suspension was stirred at reflux for

stisrell Q/Pg'o‘ious_f)hﬁ rb&%%l‘ilb&@tu?@ Fo#td iQurdVahe %Qéﬂnﬂ,dsdl\%n'i Q@8Yremoved under

Ve (vt 1) AT B s sprasio s od B3| Btpgiion of IN

h EQC&h&)TMKB ThSymkhxas W&s @tﬁrred at room temperature for 30mn 45ml of ethyl

ackiolf e 5daETHRl B esBhiON biahs e ¥ e BRARREA fhef ) Wur. The

mpdturg wWag -f'ii)ﬂel:ﬂddQACrQ;js[) dlfhg: slohd etalayrashed with 9ml of water, 9ml of ethyl

ackfétéwﬂmgé% @i %ld%f (%de@lgg m%%%écgﬁgﬁa@rdgtlﬁg\éﬁ%@%@gn at 40°C,
the e sFiet ¢OBPOR wes ebipeed esp seldoms slidt3 1m0 %ple LMY Ry 3.26mn,

(MAdogpggsil tered, washed with water, and dried in a
vacuum oven at 40Q0C to yield the desi red conpound
(3.16g9, 97% fromVl). LCMS Rt =3.58m

SynvhédistefXert-Buty P9-(R-(4Symine $,25-0fadiazol-3-yl)-4-chloro-1-ethyl-1H-

1mld{130[{? rquDyrlgmg'%j Pliox }mgtthgﬁ]p rP"H‘%q gg{,oxﬁatgkg d)r i din-2

Tovi golytien ng (4-amino-1,2,5-oxadiazol-3-yl)-4-chloro-1-ethyi-1 H-imidazo[4,5-

gyx}?(hf? n?Dol;O %g' lo'ffs‘?ntjnoﬁ th Him&hﬁ%f‘ﬁ%ﬂdé H’Sh‘ﬂ}s@ﬁgéﬂd%d Re§liPearbonate

ani

(ldﬁSSx‘aﬂém(r@é)}ﬁO}lowﬁ@j by F?rbghty’l éﬁbmwe@%wmlperm%wr%@m (0.545

acﬂiﬁﬁn@l) STHeleh@idnalashyidiea &yh@ﬂm e 20 5@%}25% Fhél\ﬁbalon was then
ux

Pﬁ%’tggﬁlg% bﬁ-g’ge%ptggyﬁ eﬁ nt\%\gg&? tv&ﬁl ed othaoTs ayel Vs extrgcted twice with
ethrpetatt Tﬁhecorﬁbmeatmvgauircdams wkrd | washed vathobrirkantlidricd aves

Mggéﬁ getegﬁvén? V\g% E&n@Yéﬁqlﬁt §W¥) aS)QélfogJ soTla%vl'g% Wgs Wﬂgrated with

stirr

he@s@@ethblracs@rmto awﬁeﬂilefdﬁmfeélrwmnyz pEerfiltatiend@4p7e$8%). LCMS

REUIIUEL oAl %rf?a%@én'tmaﬂ%lbd (1.82g, 56% LCMS Rt=4.15m
[ MtH] +=34 Synt hesi s of

2-(4-amno-1|, 2, 5-oxadi azol -3-yl)-4-chloro-1-ethyl -l Hi
SytitHesiogfite be-baty DY+(( 28 {(4Rarhind-1 238 oXaliszd-3sylphithyl-4H{3-hydroxy-3-

il w'ﬁ LR R o Tloxgmeghypingsjging 1-carboxylate
(XI&mine ( 1.82g,5.3 mml) in tetrahyfrofuran (46m) at
In ) rﬁf&%\)&% tﬁia@‘{\éri’ bétg/ﬂﬁ‘{‘ @P%%ﬁ BRGSO §91)Qf-h198ro(?'¥{hyl 1H-

errper at ure was Op
1m1dazo[4 5 c]pyr1d1n-7 yloxy)methyl)plperldme T-carboxylate (47mg, 01mmol), Zinc

dust (0.002g, 0.0033mmol), Sodium iodide (0.005g, 0.003mmol), DBU (0.023ml,
0.15mmol), triethylamine (0.017ml, 0.125mmol), 2-methyl-3-butyn-2-ol (0.023mi,
0.24mmol), tetrakis triphenylphosphine palladium (0) (10% weight, 0.005g) and DMSO
(0.6m1) were mixed together. The solution was degazed, then the tube was sealed and the
reaction heated in a microwave at 80°C for 2.5 hours. The reaction was diluted with ethyl
acetate, washed with water. The aqueous layer was extracted twice with ethyl acetate. The
combined organic layers were washed with water, brine, then dried over MgSO4. The
solvent was removed to give a crude product which was purified by prep HPLC to yield
the desired compound (0.012g, 23%) LCMS Rt=4.43mn, only fragments available.

Synthesis of 4-(2-(4-amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-(piperidin-4-ylmethoxy)-
1H-imidazo|4,5-c]pyridin-4-yl)-2-methylbut-3-yn-2-o0l hydrochloride salt (XIII)
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-780C, trinethyl borate (2.12m, 18.5mmvl) was added
w@na9tbe229 eacti on then stirred at -780C for 1 POIYEP200$1603426

m xture was then warned to rogmtenperature and

stirred overnight. The reaction was cooled at GOC
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Et:N 5- oxadi labr¢th@amine 4- chl oro-1 - et hyl - 1Hi mi dazo]

B@Mex] pyr i [dimmgthekyborateet hyl ) pi peri di ne-1 - car boxyl at e

H{b7ng, O Vdrogéh peroxide

%IEQ’ hy ! but - Lethyl- %Lﬁ@mﬁha{mmprgp}li earbodiimide hydrpehloside
Na

CsCOs Cesium carbonate

DMF Dimethyl formamide

THF Tetrahydrofuran

Zn Zinc

Nal Sodium iodide

DBU 1,8-Diazabicyclo[5.4.0]undec-7-ene
DMSO Dimethyl sulfoxide

MeOH Methanol

MgSO4 Magnesium sulfate

LCMS Liquid chromatography Mass Spectroscopy
Rt Retention time

NMR Nuclear Magnetic resonance




dust (0.002g, 0.0033mmmol), Sodium i odide (0.005g,

0. 003mml ), DBU (0.023m, O0.15mmol), triethylam ne
w@ 20094738229 0. 125mmol ), 2- et hyl - 3- but yn- 2- ol (PCDEB009/003426

0.24mmol ), tetrakis triphenylphosphine pal |l adi um (0)

(10% wei ght, 0.005g) and DMSO (0.6m ) were m xed

together. The solution was degazed, then the tube was
Mzl ed and| Megahartzct i on heated in_a ni crowave at 8Q0C
sfor 2.5 houBmglefthe reaction was diluted with ethyl
dacetate, wpaPbeblewi t h wat er. The aqueous | ayer was
rextracted [WigRtW th ethyl acetate. The conbi ned
qorgani ¢ Tayeuadglet Washed with water, brine, then
ndr i ed over Het The solvent was r1enoved 10 gi Ve a
f{erude prod 2] deMéeEh was purified by prep APCCto yiefd

bi te—desTreggippound (00129, —23%tCMERt=4-43mm,
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WY SOG-OR Biey srele FECAE LR Duby
mh- ((2-(4-2a Wil €2 5. oxadiazol-3- yl)-1-ethyl-4-(3-hydr
Méyy - 3- et hiyVIBRE| - ynyl ) -

mmal i ni dazol Milieqleyri di n- 7-yl oxy) met hyl Y pi peridine-1-¢
garboxyl ate| Gtamy, 0.023mmol ) was di ssol ved in nethanol
APBml ). HA | AMmie pdésswaneniéfidn) was added and t he

Efeacti on waKlestrogprayd at room tenperature 2 hours. The
sol vent was renoved under vacuum The resulting solid
was triturated in nethanol ( 1.5m), filtered, rinsed

i th .5m.). to yield the desired
NI RAS BT pPER AP Cipitioh® ' 62000 Lo
Rte=2Allgeactiomnvpref qaamgreont sinderdnera bingosphese NVR ( d6- DVBO,
4Q0 = , , 7.05(s, br,
> 2&) W%%Cﬁa%wﬁ@fggﬁ@aﬁ? kg'i“p%‘é‘??nm 2 2.( ssaﬁﬁrr{
219) , The b@&ﬂ? anglyticp| jampleyyerg, rup py an 1\.%618(1&?11’ biyo0 ~ LC/MSD VL
1. 5648tenPibing the4dlléwingdondiByAs:nesi s of 4-(4-chl oro-

Chis ragriGeltoefe WISk, 1 im daze

Selaérits: (A Watdro+ Q. 1$oFatmioacidf BEexdetdnitrijd + 4-1% Pofrdicaridno-
=4 lLazol - 3-yl)-4-chloro-|1 -ethyl- |H m dazo[
10 %@f%y@%{j‘?ﬁl 7-yl oxy) net hyl ) pi peri di ne-1-car boxyl at e
Tempaatwre: 40°©94mmml ) in methanol (4m) was added HO 4N
in dioxane (2m) and the reaction was stirred at room
tenperature for 3 hours. The solvent was renoved and
the residue triturated with nmethanol (2.5m ). The
residue was filtered then purified by prep HPLC to
L elyd Lh esi kred product as a white powder (0.01 85g,
5 T%‘é'g/()z C{f%ﬁgl F%Pg(}lgﬂgérjm. Only fragnents available. . 1H
NVR (d6- DVMBO, 400MHz) d= 8.40(s, IH, 8.0 I (s, IH,

6. 96( 51y midy B4(Gha 2H) . 4,R9(d,
0.00 95.0 5.0
6.00 5.0 95.0
7.50 5.0 95.0
7.60 95.0 5.0
8.00 95.0 5.0

Wavelength:
254nm (reference at 400nm)

20 210nm (reference at 360nm)
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2H), 3.24(m 2H), 2.79(m 2H), 2.12(s, br, IH),

1.89(m 2H), 1.6-1.3(m+t, 5H). Table 1: Abbreviations
wBe@9IBs22e ne H2O Wat er POCI 3 Phosphor us oxychl peT/@r200i003426

Hydrochloric acid SnC 2 Tin c4g oride EDC

| - et hyl - 3-(3-di met hyl am nopropyl ) carbodiim de

hydr ochl ori de DCM Di chl or omet hane NaNO2 Sodiumnitrite
Mabs3NedtkdBétAY édis B( OMe) 3 Tri met hoxyborate H2Q2

Hydr ogen gerom de Cs Cesi um car bonate DMF Di e

RS I e R i OSﬁﬁﬁﬁﬁﬁPetween 150 and

700anhiudesibBb/flagSemlioarap el D[SV ¢ MOW@CMWemes @MEKMW* 922.01
Di tr@ ul f oxi ge I\/Eg—| Met hanol nesi h

reSiHER K1Y LB PR RIS Tt BT iy S s AP atPrgSieBine the

foRowRegtqontlitions:t i me NVR Nucl ear Magnetic resonanceNVR,

Chi: PRdhoRIcRE: LR lm%,cmdiddga?zﬁmﬁl 5ufeactions were

I nert NIVR spectra wer e
m rPedV\&ﬁr:ra* & tikermip aadpB= (%é Acetmitsiteal5ye Woadgr) + 0.1% Formic
ack@hpl es were run on an Agilent HP1100 - LC/ MsSD VL

Flow Rate: 20mi/min
Temperature: Room temperature
Gradient conditions: The gradient conditions were variable depending on the retention time

of each compound
Wavelength: PDA detection from 190-600nm
Mass spec conditions:

The mass spec data were gathered in positive and negative mode, from 150 to 700 amu,
using API and ES modes.

Immobilization on beads (immobilization product; affinity matrix)

NHS-activated Sepharose 4 Fast Flow (Amersham Biosciences, 17-0906-01) was
equilibrated with anhydrous DMSO (Dimethylsulfoxid, Fluka, 41648, H20 <= 0.005%). 1
m] of settled beads was placed in a 15 ml Falcon tube, compound stock solution (mixture
of two isomers as shown in Figure 4; usually 100 mM in DMF or DMSQ) was added (final
concentration 0.2-2 pmol/ml beads) as well as 15 pl of triethylamine (Sigma, T-0886, 99%
pure). Beads were incubated at room temperature in darkness on an end-over-end shaker
(Roto Shake Genie, Scientific Industries Inc.) for 16 - 20 hours. Coupling efficiency is
determined by HPLC. Non-reacted NHS-groups were blocked by incubation with
aminoethanol at room temperature on the end-over-end shaker over night. Beads were
washed with 10 ml of DMSO and were stored in isopropanol at -20°C. These beads were
used as the affinity matrix in example 2 and 3. Control beads (no ligand immobilized) were
generated by blocking the NHS-groups by incubation with aminoethanol as described

above.

Example 2: Drug pulldown of PARP proteins using immobilized compounds
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system using the foll ow ng conditions: Columm:
Phenonenex Gemini C 8 30 x 3mm 3mm Sol vents: A= Water

WO 209149%82Bbr m ¢ acid; B= Acetonitrile + 0. 1% For@i/EPZ09/aD3426

Flow Rate:1.2m /m n Tenperatuge:. 4C0C Table 2:
Gradi ent conditions Wavelenfith: 254nm (reference at
400nm 210nm (reference at 360nm Mass spectronetry

TRiQ @Q{lﬂ]ﬁ)l@ Q}%monaihﬁe(::é;iﬁﬁ %ﬁ@@fe{gre Qﬁaﬁrﬁ‘)b‘g’?’eﬁ g?ré\é)gﬁn{ élpgséerl:‘ 1§ure 2 and 3) for
OSI lve | SS
(YBBWﬂ“g &gng ﬁge“é‘ %@n@gths f?tFB‘ﬁwfﬂ%V“t‘ 2@@@} godgRamos cell
M&Mr Td hidénd, @ MR DT lﬁ)shtersétﬁ‘gﬁﬂdat ¥l Raimod béllpwapedifatied with the

Aol Rl AR B RO RS TR AR veunc o e
ingmadpized anﬁ@anSSW!nneSdbmdﬁﬂds by AnasdaspectremEryl ¥VIS)r anatysis. Further

x}%hglegﬁl'%{o%o}@% i ﬁr{d ﬂn?_WOr?(fbmgL%S) + 0. 1% Form ¢

emper at ure: "Room t enper at ure
Gradi ent conditi ons : The gradi ent conditions were

F(\!Iat'hé e FSRaN ﬁﬂ)té?ﬂs b %ds@tsﬁ&ttﬂo%ttty' %ﬁiﬁ fs B8 %Roteins captured by
qund Wavel e 90- 600nm Mass

det e
thgﬁ 1BoRATE BHE e?utqqllgl SSagih g"ctlbtg‘iré’m pBseguerily wganated by SDS-
Pﬂgsaryllattﬁaddigkd dﬁﬁgaybhdi@m‘rﬁdgurefér emd 55(Suﬁtab13@l bands wWedeng@it out and

\'t%']ecte% 1n ng (S]tg%llyg 4 ud Cges 1%1% ?ﬁg‘h}o{}“ﬁ%tﬁ?‘? )??alyzed by LC-MS/MS mass

smHSDractty \ﬂéheedlelfﬂé'phmms%PARPaxoteﬁ dewivedpentsiealy mass spectrometry is
d@uﬁ%ﬁ{eﬁ Ry Eable 4Z12@§1Qn23t ﬁ&% > S erﬁgg:'okzélg stt‘ﬂz f é\z@’ prlgéedn sequences is

anhydr ous oxI| a
showmgndygures 6o Y sett | ed beads was placed in a 15 ni
Fal con tube, conpound stock solution (mxture

1. Cell culture

Jurkat cells (ATCC number TIB-152) and Ramos cells (ATCC number CRL-1596) were
either obtained from an external supplier (CIL SA, Mons, Belgium) or grown in one litre
Spinner flasks (Integra Biosciences, #182101) in suspension in RPMI 1640 medium
(Invitrogen, #21875-034) supplemented with 10% Fetal Bovine Serum (Invitrogen,
#10270-106) at a density between 0.2 x 10° and 1.0 x 10° cells/ml. Cells were harvested by
centrifugation, washed once with 1 x PBS buffer (Invitrogen, #14190-094) and cell pellets
were frozen in liquid nitrogen and subsequently stored at -80°C.

2. Preparation of cell lysates

Cells were homogenized in a Potter S homogenizer in lysis buffer: 50 mM Tris-HCI, 0.8%
NP40, 5% glycerol, 150 mM NacCl, 1.5 mM MgCl,, 25 mM NaF, 1 mM sodium vanadate,
I mM DTT, pH 7.5. One complete EDTA-free tablet (protease inhibitor cocktail, Roche
Diagnostics, 1 873 580) per 25 ml buffer was added. The material was dounced 20 times
using a mechanized POTTER S, transferred to 50 ml falcon tubes, incubated for 30
minutes on ice and spun down for 10 minutes at 20,000 x g at 4°C (10,000 rpm in Sorvall
SLA600, precooled). The supernatant was transferred to an ultracentrifuge (UZ)-
polycarbonate tube (Beckmann, 355654) and spun for 1 hour at 160.000 x g at 4°C (42.000
rpm in Ti50.2, precooled). The supernatant was transferred again to a fresh 50 ml falcon
tube, the protein concentration was determined by a Bradford assay (BioRad) and samples
containing 50 mg of protein per aliquot were prepared. The samples were immediately
used for experiments or frozen in liquid nitrogen and stored frozen at -80°C. This

procedure was applied for the preparation of Ramos and Jurkat cell lysates.
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of two isoners as shown in Figure 4; usually 100 mMin

DMF or DMSO) was added (final concentration 0.2-2
wor@b/1sd22beads) as well as 15 m of triethyl anP@EEP2009/003426

(Sigma, T-0886, 99% pure). Beggls were incubated at

roomtenperature in darkness on an end-over-end shaker

(Rot o Shake Genie, Scientific Industries Inc.) for 16

- 20 hours. Coupling efficiency is determ ned by HPLC

ggn-reﬁcﬁed NHS:aroups wer e bl ocked by incubation with
32 tenperature on the end-over-end

Sefhakese-beadsr with ght 1mB&ﬂ>d&eweli@nW6(3fl@dll \Mehdls p& pill- Géwn experiment)

w%%ﬂﬁqat@@ 'fnelefgIsq{u?féﬁ aHd L so ?‘?g a c l {yﬁa 8)?3’?}8{% co§tam1ng 50 mg
ofaprgtedn ow@ntandtovigrard sf(ark@r [R«gfarﬁiiakmﬁﬂ)ld iSzed)ifindmndustries Inc.) for 2

hEROSH AeBehys sbére%né&e& 'i‘n%né\k&%g% %@S{c&@!d}&mﬂg{echg 10055) and

H am noet hanol déscrib bove
Wﬁ%he a¥ith 18 mipxsp bﬁffS{ ePHaning B4% h%@udeiez&mt followed by 5 ml lysis

befsFpaTNols Th |dateeg@rrptceeld&rme%ﬁﬁd Botdif eéOJﬁlez QfSHS“ @ample buffer was

RN e R

mmra@geJtuHeatbyamdntlﬁefmgmlonel Prolteyﬁsat wereTahdmi dkg@add avith 108 mM

- N t | .
A
PAGEDi x) described in exanple 1. Proteins bound to the

i mobi li zed conpounds were identified by nass
[ Furt her experi nent al
NPD06/ 1 34056. For the

4 meﬂnfdlgmtwm pn@xﬁopﬂﬁs%pﬂﬁrobﬁétﬁ@&&lﬁ@ﬁa ronetry

PRI, B ShEL R0 Rt eChL el A o e
pr@@&‘l’Qﬂﬂ%ﬁerbw BpSPelgtenky leara. dé9%|Am&ile€herph68 850-858. Briefly, gel-

seﬁ@a&ﬁrﬁoénﬂ%ré)exmgﬂ e t% | ggggq rs%al&)ﬂglt ﬁ@c#xtce@ﬂgng 10 mM

subjecte toin ge rot eol
DLk dinaaMaragopijin bicaBonse &S é@evnm@ﬁeatt Fgom Wieperature in the dark

Tlhdjﬁﬂhbefdl ﬁl@tduﬁmw@fe E@P&e@ fPEl Wltﬂ%dré’lﬁg t%ﬁh'(@?&n@éﬁ) at a protease
% ect.r nent ed and th
Cof%?ﬂ ta §n é)é ql%g agmonium %m%) 1gest1on was allowed to
preesgd efior dshauss ah GW?C Iand Fhgwaedob wad slu@seqllentﬁe klopped UsIhE 5 ul 5%
g cells (ATCC nunber TIB-1 52) and Ranps cells
e

nunber CRL- 1596) were either obtained from an
external supplier (CIL SA, Mns, Belgiunm or grown in

4.288mbielgr&papitidiRlor td adPsié i&%ﬁﬁgg %e@r&ﬁgﬂrf nces,

1 0 I n _suspensjon In
Gg(qi Iﬁ%-‘i .‘%&‘eﬁxtf apveds Pwic 3t 28ppl dierdtdd and protedowithtagidified digest
suPerviatagts Jamuyite{ Wil drieddgR,a vaccuum centrifuge and resuspended in 10 ul 0.1%

formic acid.

4.3. Mass spectrometric data acquisition

Peptide samples were injected into a nano LC system (CapLC, Waters or Ultimate,
Dionex) which was directly coupled either to a quadrupole TOF (QTOF2, QTOF Ultima,
QTOF Micro, Micromass) or ion trap (LCQ Deca XP) mass spectrometer. Peptides were
separated on the LC system using a gradient of aqueous and organic solvents (see below).
Solvent A was 5% acetonitrile in 0.5% formic acid and solvent B was 70% acetonitrile in
0.5% formic acid.
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#10270-106) at a density between 0.2 x 106 and 1.0 Xx

106 cells/mM. Cells were harvested by centrifugation,
woa@hassence with 1 x PBS buffer (1nvitrogen, PCT/EP2009/003426

#14190-094) and cell pellets ygere frozen in liquid

nitrogen and subsequently stored at -80C. 2.

Preparation of cell lysates Cells were honpgenized in
TE\)IE@ t%a&@@ﬁﬁﬁémfﬁ 8l LO 4y¥§h§v@:‘r@ %@ﬁlall Qe%lﬁal}ﬁ:ed within the mass

Tri s- HCl 40, 5% gl ycerol , . i M
SPREHEtEDE M NaF, 1 raM sodi um vanadate, 1 nM DTT, pH

7.5. One conplete EDTA-free tablet (protease inhi bi tor

CE'CHZI'II Roche D a posél ci, 1 873 580) peroi 25 E:
0 ; Ry

ugi ng a mechani zed PGFTER S, transferrefdSto 50 m

ggzon tubes, 1ncubhted for 30 m nutes pp ice and spun
N 1 20 000 X—6} At A /10 000 ¢
[=avaRavav A o g at A NS TN A ﬁ—PIII
35 Sorval | SLA600, pbs@cool ed). The superpdtant was
tﬁnsferred to an ujspacentrifuge (UZ) ge! ycar bonat

R te
Do lena s 20 0 and cuHn L PN YO ot 4!“an0

fa
UoT DT TNRNTIAaTITT, DI IV I) U_HWTPUIFTUI I at 1TO0U. UUU

x4@ at AC (42.000 rpM@in Ti50.2, precoo &i). The

sgpernatant was trapgferred again to a fgesh 50 m
FE e—t+ . . .

b¥0 a Bradford assayl| #8i oRad) and sanpl es2cont ai ni ng 50
nmg of protein per aliquot were prepared. The sanples
were i nmediately used for experinments or frozen in
4.¢i Rrotedn Kleptibgadifnand stored frozen at -800C. This

TR PRI rBassamd Fpipimeathtioardatd getwra&@cairatheOECQﬂSMMSpﬁﬁﬂents were

il e i RER T Potedd P iep R oo A raimtained and
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gén\ﬁ?ﬁeg? %ﬁf EEE?‘%@Q) I?x%ﬂff@ﬁﬁﬁlcw e e(ghll Y8R tfe nermouse D.

cont on an over-end s
mehavgassﬁ araé Ceéalﬁgens H@qu fiatequﬁ@uthwlé% Wﬁfﬁcldynm%w by correlating

th@ Qh’éa§u1%ﬂ péﬁldeaﬂéﬂ‘saﬂﬂeﬁ Sretid iRt @fa withans §ah&dath Qomputed from the
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Piopatiilitg-bdsyd i roteisf fidentifichtio). 1 Yeatelting gs&qtlenc%'odz&hbﬂsa using mass
spegt?oxggtyn%a&r ?&Iﬁec'rtrﬂrg])p}\}égsiﬁ“ggtz é§5f—?§6§8'§%§1§8 tclfl{tér?e{ %ﬁ% d(ﬁ)c?ndmg on
which nedse apastramster veassised fosdhe anadysis. Segfengeidenberpyre defined by the
In?&ﬂét{dnfav%télﬁ EhdeEZ fgl sty ! thsua. P%&é’dxﬁ%?do\&‘ idksl@%s)

mM | odoacet am d S ‘were’ then separated
SDS- Pol yacryl am de el ect rophoresi s ( SDSPAGE) . 4.

THbRt 8 NdéiaRbidd cat PARPLYrdEiSS HPasdsk ogfetiyméil in drug pulldown
expeaiehll GhOESLLOR & L pd2al i A5G OBt ri ¢ analysi's

PARP protein Compound XIII Compound X1V
PARP1 + +
PARP10 + +
PARP14 + +
PARP15 + -
PARP16 + +
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Gel -separated proteins were reduced and digested in
gel essentially follow ng the procedure descri bed by

wehegabeeko et al ., 1996, Anal. Chem 68: 850- S8BEI/EP2009/003426

Briefly, gelseparated proteing were excised fromthe
gel using a clean scal pel, reduced using 10 MM DTT (in
5nmM amoni um bi carbonate, 54CC, 45 m nutes) at room
tenperature in the dark. The reduced proteins were
digested in gel with porcine trypsin (Pronmega) at a
prot ease concentration of 12.5 ng/m in 5mM ammoni um
bi carbonate. Digestion was &ldim¢ed to proceed for 4
hours at 37C and the reaction was subsequently stopped
using 5 mM 5%formc acid. 4.2 Sanple preparation
prior to analysis by mass spectronetry CGel plugs were

.ext racindobilzatondontpotld o fokbeuld@) and pool ed with

acidified digest supernatants. Sanples were dried in a
a vaccuum centrifuge and resuspended in 10 M 0.1%
formc acid. 4.3. Mass spectfonetri c1adat;\/%cqui sition
Pepti de sanples were injectdd into & mano LC system
(CapLC, Waters or Utinmate, |D was directly
coupl ed either to a quadr QJTOF
Utim, QICF Mcro, Mcro ap (LCQ Deca
XP) mass spectronet e separaved on i he
LC system usi ng aqueous and or gani c

sol vents (see beljo A wag: 5% acetonitrile in
0.5% formc acid ° B was 70% acetonitrile in
0.5% formc acid. . Peptides eluting off the LC
system were partially sequenced within the nass
spectroneter 4.4. Protein identification The peptide
mas sor ansdlt theagpfewhatinon data generated in the LC M5/ MS
experinments were used to query fasta fornmatted protein
and nucl eotjde sequence databases maintained and

upddt edt r.-dyjuaraindgpendenie spleged froay the groupcBnsistingipfddTand C).4

and Aifi¢, \ORFBIR @NCITRYS Spet$RATRSstARE Fith @BEBPmore halogen, which
Bi oianlgg%nati cs@l4nsltE5?t ut% (EB?§ fsolr t he human, mr(r)tr)%sae?gen wae

D. & Bssaus cefifsentc. el egané pr ot eome dat abases).
Proteins were identified by correlating the neasured

peptisde.yass and-fr 4aj-an W aS ay.
Comuieh TR RRP i oI DR O, Ok IS Bk
sof tSAEMER BoY); MeHedt; (MR T SR’ SBRIRED; NOerQCH)REt NaRHC(OIR*,
19994(RHS(0),R*; N(RHS(0)R*;, N(RHC(ONR*R™); N(RH)C(O)OR™:;
OC(O)N(R4R4a); Cy-6 alkyl; Cy.4 alkenyl; or Cy¢ alkynyl, wherein C,.¢ alkyl; Cy

alkenyl; and C,.¢ alkynyl are optionally substituted with one or more R°, which are

the same or different;

R*, R*, R*™ are independently selected from the group consisting of H; C alkyl;
Cy.6 alkenyl; and C,.6 alkynyl, wherein C, alkyl; C,.¢ alkenyl; and C,.¢ alkynyl are

optionally substituted with one or more R®, which are the same or different;
R’is halogen; CN; ORG; SR6; N(R6R6a); or NO»;
R®, R® are independently selected from the group consisting of H; and Cy.4 alkyl,

wherein C;.4 alkyl is optionally substituted with one or more halogen, whcih are the

same or different;



Probabi |l ity-based protein identification by searching
sequence dat abases using nmass spectronetry data.
web@otiszphor esi s 20, 3551-3567). Search criter PEI/ZRI00®003426
dependi ng on whi ch mass specynoneter was used for the
anal ysis. Sequence identifiers are defined by the
International Protein Index (IPl) (Kersey et al.,
2004 isPr of @a2yi cs 4(7): 1985-1988). Tabl e 4:
Identification of PARP proteins by nass spectronetry
in drug pull down experinents with i nmobilized
conposifds oXRI | and Xl VCl ai ns An i nmobil i zation
compound o f fornmula (1) or a salt thereof, wherein R
| a, RI1 b, R 2 are independently selected fromthe
2. gr olpe immebiizatign eompund ofstrins 1j, ¢lrsted framethe groug donsisting of
al kyl is optionally substituted with one or nore
hal ogegyy which are the same o r different; R3 i s H;
hal ogeg,~CN;, C(OOR 4 ; OR4 ; C(OR4 ; C(ONR 4R4 )
; S(O |ZN(R 4R 43) ; S(ON(R >4 Rr>4 a) ; S(O 2R 4 ;
S(OR |; SR4 ; N2 ; OC(OR4 ; N(R4)C0O)R >44 aa

. N(R|4)S(OHAR 4 a : MR 4A)HMR 4 a ; NR 4)CONR
4aR4b).k I\K,R4)\O)(RI%' TO) 4R4) ; Ci-6
al kyl'y %I; 0 -6»#—2%@, wherein C)-6

al l; a

al kyl; 51 6 aNkynyl are optionally
substitluted with one o r m)rlP\R 5, which are the sane
or di ffferent; R4 , Rda, C3324b are i ndependently sel ected

fromthe grouXlflonsi sting of H; Ci 6 alkyl; C2-6

al kehy and C2-6 al kyn ,V\,he%'nCi-GaIkyI;CZ-6

al kepyl); and C2-6 al kyn are Iytionally substituted

with Bne o r nore R 5, Nwhich are the same o r

different; R5 is halofen; ON OR 6 ; SR 6 ; N(R 6R6a)

7 ONO 2 ; R6, R 6a are independently selected from

the group consisting o f H; and Ci-4 alkyl, wherein

C - ,alkyl .i.s optionall ubstituted with one of nore

3. al GoBIRhOgHfer (e piePAREOY ghangmmehibitatibn Rrofiiig Where at least one

or 2Zmmobilization compound according to any of claims 1 or 2 is immobilized on a
solid support, in particular wherein the solid support is selected from the group
consisting of agarose, modified agarose, sepharose beads (e.g. NHS-activated

sepharose), latex, cellulose, and ferro- or ferrimagnetic particles.

4. The method of claim 3, wherein the immobilization product results from a covalent
direct or linker mediated attachment of the immobilization compound to the solid
support, in particular wherein the linker is a Cy. alkylene group, which is
optionally interrupted by one or more atoms or functional groups selected from the
group consisting of S, O, NH, C(0)0, C(0O), and C(O)NH and wherein the linker is
optionally substituted with one or more substituents independently selected from
the group consisting of halogen, OH, NH,, C(O)H, C(O)NH,, SOsH, NO,, and CN,
in particular wherein said immobilization occurs via the ring nitrogen atom of the

saturated ring in formula (I) of claim 1.
5. An immobilization product, obtainable by the method of any of claims 3 or 4.

6. A method for the identification of a PARP interacting compound, comprising the
steps of
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nis 0; 1; or 2. 2. The imuobilization conpound of

claiml1, selected fromthe group consisting of 3. A
woreaohasB2bor t he preparation of an i nmobili zat i BOI/EP2009/003426

product, wherein at |east one@pi-nmobilizati on conpound

according to any of clainms 1 or 2 is inmobilized on a

solid support, in particular wherein the solid support

i's 99l pedading b@mtieprepaatiorcansdising PARH, agarose,

nodi fi ed agarose, sepharose beads (e.g. NHS-activated

sepharose), |atex, cellulose, and ferro- or

f er b)) megmetting tharproteinepreparatidin evithiethl da nebilcdagompiyduct of claim S

wher ei ' L [ . I { .

coval Pt drith &EREh c6RipolR RSk Ebpdi O Molh e, formarion of =

i mrobi cpmatexdigtwentgARg and thenmmeadiilization ppestuct, ang

particul ar wherein the linker is a G-10 al kyl ene

gro%g, whi ¢ch i s opt'&on 1y interrupted by one or nore

at ot deteringthe spRPle fotped wette®ed from the group

consisting of S, O NH, C(OO C(O, and C(O NH and

wherei n .t he. | inker j. ti gnall ubstituted with one ..
T.or ooty B Bl SRR, Pt S, fifFprising the

grousgpsofisi sti ng of hal ogen, OH NH2, C(OH, C(O NH2,

SBH, N2, and CN, in particular wherein said

I mobi | i zation occurs via the ring nitrogen_ atom of

t he a3 aturadiad twp gauais ez piptein propagtiop cantgimng BARRp

i mmobi | i zati on product, obtainable by the nethod of

any of claims 3 or 4. 6. A nmethod fgr the .

i der‘PS i CPREEHNS, OBF aé‘qP%tRP”WlhE%r gemoﬁﬁlze%%&ﬁma of claim 5 under

conpr i sbndjtibie aHbvepg deaYomranohdofNg eomplek ebstween PARP and the

preparation..c .ni.;ng PARP, b) contacting the protein

pr eparé 'O IIW % PWgulgtfmobi l'ization product of claimb5

and with a given conpound under conditions allow ng

t he f or. ' g t : :
b B, B R RECHERBEL e s it o iven

3 C).
f or med cPRPeRRshuiler conditionseallonting gy fomratiogad the ol qnd
of a PARP interacting conpound, conprising the steps

of : a) oviding two aligquots o% r of.ei aration
condll (Bl pubho Qe Pl do Rl tr T AR Fle
i mmobi i zation product of claimb5 under conditions
8. ?L'e%""hﬁﬁmtdr}ﬁr QAL EAN A ofth PRRB i REh Y ESAp SN e Arising the
steps of:
g) providing two aliquots comprising each at least one cell containing PARP,
h) incubating one aliquot with a given compound,
i) harvesting the cells of each aliquot,
j) lysing the cells in order to obtain protein preparations,
k) contacting the protein preparations with the immobilization product of claim 5
under conditions allowing the formation of a complex between PARP and the

immobilization product, and

1) determining the amount of the complex formed in each aliquot in step e).
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i mmobi I'i zati on product, c) contacting the other

aliquot with the imuobilization product and with a
w@rawensgzenpound under conditions all ow ng the PCI/ER100D003426

of the conplex, and d) detecrgsning the anmobunt of the

conplex formed in steps b) and c). 8. A nethod for the

identification of a PARP interacting conpound,

conprising the steps of: Q) providing two aliquots

9. neabaat e AL af of (BT TR & o BRBBSAGMG of He complex
har ﬁcBBTeld ny theldiqoet insutwitedewth thad dopymtund jin Jorhpaisog te the aliquot not
cel krﬁ:ut)ﬁe@ "thd 8o g&ﬁl'drIn&cgtteg Hat PI\%M% ﬁ‘t;{rgéel%f i compound.

con Ing the protein prepara I ons W
I mobi | i zation product of claimb5 under conditions

joal | Q*%r}ﬁethb& Jroddyabf ‘é[hu% P& mﬁéeﬁeﬁﬁéﬁﬁrﬂofxﬁaﬁ #fedcomplex is
the i mobi | i zati on pr erm ni ng

anodfierined jpy S@Bﬁlfﬁwé&%ﬁgﬂl’néram Weelgewﬁawaaeatprwp%@% subsequent
e) . Qetedtivh WEt deparaeld RARPOforchibséquent AeteBminakion eo tle amount of

d d
| rosRru g BARY. B et DEnEC TR P RRESS bk Br Byttt of PARP is
al i detetmimed by meash apestrowietrly drhmnumopetactebn melhody, esefetahty with an
PARgm# d? (ﬁ@&ggtdtggggtmponpound 10. The net hod of

any o al s wher ei n the amount of the
compl ex is determned by separating PARP fromthe

111 MRe hiefidd Fainp 0P elagrhs 216 16,URKSEHR FRICGMpPIn®1s selected from
sep rat ed PARP. or s¥bse uent deter@%natlon .of

ZIOHP SOPSisURS @1 PXRIDEUIE £OPROHNYSy |04 rOTRRTHE éP/H‘?’%!\“Rﬁr“gs more
| s cl&:tfﬁﬁbl@d;nmll rhdslecﬁﬁbtgmhlocxiruﬁﬁﬁﬁ’d hatuch® saalrinivdetulby/compounds.
mass spectronetry or inmunodetection nethods,
preferably with an antibody directed agai nst PARP. 11.

12The Thetrhasbobbf any offclaiimai frto 71t svhe®in tivegiven comipgund is a PARP
gi velhigepound is selected fromthe group consisting
of synthetic conmpounds, or organic synthetic drugs,
nore preferably small nol ecul e organi c drugs, and

13nat W mkth6@Hor thephefettion @@ PRI Eempliging Thestepidfod of
any of clainms 7 to 11, wherein the given conpound is a
PARP inhibitor. 13. A nethod for the purification of
PARR) porvpding a ppteingrepiaegeonafontaining PARP,

b) contacting the protein preparation with the immobilization product of claim 5
under conditions allowing the formation of a complex between PARP and the

immobilization product, and
c) separating PARP from the immobilization product.
14.  The method of any of claims 7 to 13, wherein the provision of a protein preparation
includes the steps of harvesting at least one cell containing PARP and lysing the

cell.

15. The method of any of claims 7 to 14, wherein the steps of the formation of the

complex are performed under essentially physiological conditions.

16. A method for determining the presence of PARP in a sample, comprising the steps
of:
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