WO 2009/138229PCT/EP2009/0113426 - 1 - Methods for the identification of PARP
interacting molecules 5and for the purification of PARP proteins The present invention relates to
immobilization compounds and methods useful for the identification of PARP interacting molecules
and for the pYFREAHAHE’PARP proteins. Furthermore, the present invenfi6i/FEEEGBharmaceutical
compositions comprising said 10interacting moleculies e.g. for the treatment of cancer, metabolic
diseases or autoimmune/inflammatory disorders and to methods for the diagnosis of cancer.
Poly(ADP-ribose) polymerases (PARPS) constitute a family of cell signalling enzymes present in
eukaryotes which catalyse poly(ADP-ribosylation) of DNA-binding proteins. 15 PARPS are also known
as poly(ADP-ribose) synthethases or poly(ADP-ribose) transferases (pARTS). These enzymes play an
important role in the immediate cellular response to DNA damage. In response to DNA damage
induced by ionizing radiation, oxidative stress and DNA-binding anti-tumour drugs, PARPs add
ADP-ribose units to carboxlate groups of aspartic and glutamic residues of target proteins. This

poly(ADP- 20 “bosy'a“%éfmmﬁ%%ﬂa@ﬂmtmmﬂﬁﬁw;m@Lat@&ﬂgﬂﬁ&ib%mcﬂvaﬂon of the
acceptor protein through the attachBent of a complex qgafp d polymer of ADP-ribose units

(SchreiBer et al., 2006. Nature BeREHIsHN? 8FrO"ABYP ribosylation is a

posttranslatlonal protein modification in which the ADP-ribose 25moiety is transferred from NAD onto
specific amimheagteksifl areiaing atlargabpratecisiGdbreteeipabials 2006mMatdefasuleivs Gell Biology
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protein, encg ded the ADPRT ene is a hi conserved chr matin bound enzyme 30 which binds
icked DNA IFUSHEHE S BRI AT ER Ao IR 1 PP OEG B3 SO SR 3 Bamage.

PARP1¢s oleirsethgednaigtuces déplettbp ofrediisial NADs2BeRY. A TR tRkidie g diseasisdy@function or
cell death. QuerastivatonafiARRLdisdrieived b thelpathfgehesdisspbsevdraldiseases including
stroke, myocardial infarctation diabetes, neurodegenerative disorders and inflammatory diseases. 35

- 2 - Severa blto ve been ed in the literature, Ho r the first eneratlon of
PARP |nh|brk)c3’r(A @%p cﬁv %?r?ﬁ%sxffrgb SETRBLPL? &%ﬂﬁﬁﬁ giﬁga Ifﬁer%z?gnﬁ need for
selective inHisi#ens it %am@w,s nm%éﬁ%wf@pw@%é&ﬂwaﬁw}nﬁﬁ %NlﬂAlRmim&.afmware needed.
One prevequigiRPfor dhe iﬁilentiﬁmﬁﬁn and pzlslg(ac‘.lefrzatkam ofyRéRPaiebibitorpasyiaPreibssen of
suitable assgys.araieraprisinorpbysiglogical fasnsehis RiRteindangtheIRR AthoSEURIRL Strategies
have been pr osed to 'ﬁggf% sth|S| sue. Atwo -S gfféa};[}/ urifi ateggn]?grotocol was descrlbed for
the purlflcatlo 8??§Aﬁ foteine %m Cairt n?ﬁug (&g& mour Stig AR %arlag oc?‘némlstry

249, 106- 10@51®Héef|%F&e@%dﬁ%ﬁét@&‘éﬁgﬁﬂﬂc@m&é@%n%@ﬁﬁaﬁﬁ/ é&ftﬁé%édem& dfep of 3-
Aminobenzamidelaféinityiglrofhatpgrapinyd Ammobesidamidé wgaPArR&m;hﬁﬁhm pdby¢Aiteracts with

the C-tgimingd&aialydio dRmaiR.efthRIGREY MEnodification that triggers the inactivation of the
acceptor protein through the attachment of a complex branched polymer of ADP-ribose
units (Schreiber et al., 2006. Nature Reviews Cell Biology 7, 517-528).

ADP ribosylation is a posttranslational protein modification in which the ADP-ribose
25  moiety is transferred from NAD onto specific amino acid side chains of target proteins
{Schreiber et al., 2006. Nature Reviews Cell Biology 7, 517-528).

PARP] 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
30 which binds nicked DNA and mediates protection against DNA damage. In response to
extensive DNA damage, PARP] is overactivated and induces depletion of cellular NAD+
and ATP leading to cell dysfunction or cell death. Overactivation of PARP] is involved in
the pathogenesis of several diseases including stroke, myocardial infarctation, diabetes,
neurodegenerative disorders and inflammatory diseases.
35
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).



Conventionally, PARP enzyme activity can be measured using purified or recombinant enzyme in a
solution-based assay with a suitable substrate (Darbtzer et al., 2006. Methods in Enzymology 409,
493-510). This type of assay can be used to identify PARP inhibitors, but also to assess inhibitor
selectivity by testing an inhibitor against all members of the PARP family. - 2a - In a first aspect, there

providing ZS@"%ﬁ@%pEﬁ%%é%&(?é%@?,%%%ﬁ%ﬁ%@égﬁz%%%ﬂ%ﬁém?%%‘%"v’ o= 1
mobilis r P BRI S EB e A AT APy PRI R, R
are independenthd Selestis tireninth bigmuncallistin o Hnethdds Tar dhey/ kelekbrain SiAiktkybis
optionally substitiyiedwith-90eLaL0re halogen, which are the same or different; R3 is H; halogen; CN;
C(0)OR4; OR4; C(0)R4; C(0)N(R4R4a); S(0)2N(R4R4a); S(0)N(R4R4a); S(0)2R4; S(0)R4; SR4;
N(R4R4a); NO2; OC(0)R4; N(R4)C(0)R4a; N(R4)S(0)2R4a; N(R4)S(0)R4a; N(R4)C(0)N(R4aR41');
N(R4)C(0)ORa POTOYN(IRARA H)e adergifigjioc 2nd slkergicoration afkPikEvindigitrGlie dIRyl; C2.6
alkenyl; angd&eaifadkyyore aptianahysrbstituiad: withsasie canaredR o whigh@eenthe game or
different; Rd, Rda n | Qs ram EQ&QrOUp consisting of H; C1.6 alkyl;
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C2-6 alkenyﬁ %lrrtw’cf %['?r_ %tfﬁ@?%}f’%v{ﬁ‘é?gﬁg&%%g’ a%gﬁ%c:gé?% alkenyl; and C2-6 alkynyl are optionally
substituted with one or more R5, which are the same or different; R5 is halogen; CN; OR6; SR6;

N(R6R6a)20tNO2ep- 2ifiniR6 peafrie ind epandenthusalesteid) ddo it g aupficatsistrfg ARE and CIA

alkyl, Whe&ﬁi&é%%‘*f&ihylﬁf%ém@'tbsxﬁﬁ}mt%ﬁawjﬂﬂq@ﬁe&ﬁm{&hglegaﬂnwmﬁwq thegame or
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interacts with the C-terminal catalvtic domain of the enzyme.

Conventionally, PARP enzyme activity can be measured using purified or recombinant
enzyme in a solution-based assay with a suitable substrate (Dantzer et al., 2006. Methods
in Enzymology 409, 493-510). This type of assay can be used to identify PARP inhibitors,
but also fo assess inhibitor selectivity by testing an inhibitor against all members of the
PARP family. |



In a second aspect, there is provided a method for the identification of a PARP interacting compound,
comprising the steps of: a) providing two aliquots Qj a protein preparation containing PARP, b)
contacting one aliquot with an immobilization produgt'comprising a compound of formula (I) or a salt
thereof, wherein - 2c - Rla, Rib, R2 are independently selected from the group consisting of H; and
CIA alkyl, wherein Ci_4 alkyl is optionally substituted with one or more halogen, which are the same or
different; R3 is H; halogen; CN; C(0)OR4; OR4; C(Q)R4; C(0)N(R4R4a); S(0) lz!é%gll,ua); ,
S(0)N(RARYZ) &osopeaL STRE gﬁﬁﬂéﬁﬁ&%ﬁﬂ%cﬁ% @%(é\‘?ﬁ%ﬁﬁ?&?&)@%d‘)é INRAVSIOBR A2,
N(R4)S (0)YRamNRAGIONRA R 4HpIN(R4)C(0)0R4a; OC(0)N(R4R4a); C1.6 alkyl; C2_6 alkenyl; OT
C24, alkynyl, wherein CI.6 alkyl; C2.6 alkenyl; and C2-6 alkynyl are optionally substituted with one or
more R5, which are the same or diFerent; R4,t.n4a, R4b arelgmdlgpendently selected from the group
consisting of H; é -6%%} ;l?igzigrg Eléln%ﬁ?%aﬁé 185-%’%‘%%“ ; wheréin C1.6 alkyl; C2-6 alkenyl; and C2-6
alkynyl are optionally substituted with one or more R5, which are the same or different; R5 is halogen;
CN; OR6; SR6; N(RaRBsakMNIrREneeparaintdependenti seipeiadframdhe grappigapsisting of
H; and CIA alkyl, Whec[)ein Cu%f(li a%l%lnhs1 qgltignally substituted with one or more halogen, which are the
same or different; m IS Pf or 3; nis (51; ;'Or 2; characterized in that the compound of formula (1) is
immobilized on a solid support, under conditions allowing the foillation of a complex between PARP
and the immobilization product, c) contacting the gther aliquo;[awith immobilization product and with
a given compound under conditions allowing the formation ot trrenéomplex, and d) determining the

amount of the complex fonned in steps b) and c).
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or a salt thereof, wherein

R R' R? are independently selected from the group consisting of H; and C;4
alkyl, wherein C,.4 alkyl is optionally substituted with one or more halogen,

which are the same or different;

R? is H; halogen: CN; C(O)OR"; OR*Y: C(O)R"; C(OINR*'R™); S(0).NR'R™);
S(OIN(R'R™); S(O)R"; SIOIRY; SR N(R*R™); NO,; OC(ORY,
NRHCOR™; NRHS(0)R™; NRHS(ORY; NRHC(ONR®R®);
NRYCOIOR™: OC(O)NRR™); Cy¢ alkyl; Cy.6 alkenyl; or Cog alkynyl,
wherein Ci.¢ alkyl; Cag 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; Cy.¢
alkyl; Cy. alkenyl; and Co ¢ alkynyl, wherein Cy¢ alkyl; Co alkenyl; and Cog
alkynyl are optionally substituted with one or more R’, which are the same or
different;

R’ is halogen; CN; OR®; SR N(R®R®); or NO»;



- 2d - In athird aspect, there is provided a method for the identification of a PARP interacting
compound, comprising the steps of: a) providing aliquots comprising each at least one cell
containing PARP, b) incubating one aliquot with a given compound, c¢) harvesting the cells of each
aliquot, d) lysing the cells in order to obtain protein preparations, €) contacting the protein preparations

with an immobilizatioigapfgd ol 'ai&gl é@gg{g}(a%&p{ﬁgr gg 19k %am{tl”ﬁ{@@f _wherein Rla,
Kib, R2 are inde éndent)}selgcted frgm the group consﬁ%#% Q]{iﬁ; arﬁgd Ci-4 al yl,iv?/herein Cl4

alkyl is optionally suBSEEE AR Sne HM ST OPIGH-R SIS THE QAR BIOSFHHESETRS is H:
halogen; CN; C(0)OR#hiciRA: @Oy G(CjNtRAR4a); S(0)2N(R4R4a); S(0)N(R4R4a); S(0)2R4;
S(0)R4; SR4; N(R4R4a); NO2; OC(0)R4; N(R4)C(0)R4'; N(R4)S(0)2R4a; N(R4)S(0)R4a;
N(R4)C(O)N(R41R4% ,N@E)C 0OR4a; OC(0)N(R4R4a); Ci_6 alkyl; C2-6 alkenyl; or C2-6 alkynyl,
wherein C1,6 alkyl; 2284l eﬂé ~:and C2-6 alkynyl are optionally substituted with one or more R5,
which are the same or different; R4, R4a, R4' are independently selected from the group consisting
of H; C1-6 alkyl; C2-§ alkenyband C2_6 alkynyl, wherein C16 alkyl; C2-6 alkenyl; and C2-6 - 2e -
alkynyl are optionally substituted with one or more R5, which are the same or different; R5 is halogen;

CN; ORG6; SR6; N(R6R6a); or NO2; o N .
characterized in that the compound of formula (1) is immobilized on a sohd

support,

and with a given compound under conditions allowing the formation of a

complex between PARP and the immobilization product, and
¢) detecting the complex formed in step b).
In a second aspect, there is provided a method for the identification of a PARP interacting
compound, comprising the steps of:
a) providing two aliquots of a protein preparation containing PARP,

b) contacting one aliquot with an immobilization product comprising a compound

of formula (1)
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or a salt thereof, wherein



R6, R63 are independently selected from the group consisting of H; and C1-4 alkyl, wherein C1_4
alkyl is optionally substituted with one or more halogen, which are the same or different; m is 0; 1; or 2;
nis 0; 1; or 2; characterized in that the compound tfoiniula (1) is immobilized on a solid support,
under conditions allowing the formation of a complex between PARP and the immobilization product,

and f)_determining thgaﬂnipu rﬁ”&?@ﬁ]&&%%‘%ﬁﬁ?%@@c& each @Imhp&g%qsﬁhﬁj gfe}f%ﬁmipect, _
there is provided a mnegfgid f’gr the &:rlfl atg)_n of PARP, c%mprlsmg the steps of a)_providing a protein

preparation containi RBCE L Onta NG B O A RSSO rAMBbIISESH product
comprising a compouwvid @f forringlaathe o2diforentalt thereof, wherein Rla, R1,2  R- are
independently selected from the group consisting of H; and C1.4 alkyl, wherein C14 alkyl is optionally

substituted with one g maqre.halogen, yhi the.sar iff ~R3is.tH; halogep: CN; C(0)OR4;
OR4: C(0)R4: C(O)N iﬁ%ﬁ@i%%ﬁm&gﬂ;@@@%%@é , S%% ; %&ﬁ@ﬁ%ﬁ\l{%ﬂmm;
NO2: OC(0)R4; N(RBEWYRAR: N DR SHAR NgRL) SBIRAD; NG4S IOMRR4aR4b):
N(R4)C(0)0R4a; OC(Q)N{R4B=Y,; B8 alkyl, IC2-Siatkemh RICR¢R ‘atkymyt(wherejn C1.6 alkyl; C2_6
alkenyl; and C2_6 al # jan ' \with one.ormore R5, which arg the.same or
different; R4, K R?%%% pendg% @E@%d geltai s athpisds b gf'ﬁ?%‘f%ialkyl; C2-6
alkenyl; and C2.6 alky§icittereit L. 6 aidfkcedicatkenyalinat ore ankgngily salosiiiaiedily substituted
with one or more R5,withichare thesihevbiditfierdnt sRbdshaitfgeny.CN; OR6; SR6; N(R6R66); or

NO2; R6, R66 are independently selected from the group consisting of H; and C1-4 alkyl, wherein C14
alkyl is optionally substituted wjth one or more halogen, which are the same or different; mis 0; 1; or 2;

nis 0; 1; or 2: characferided th tR&F tAECREMEBIN SCHTSHTNE Biintmsoneins i Bdtasupport,
alkyl; Ca.6 alkenyl; and Cy ¢ alkynyl, wherein Cy alkyl; Co alkenyl; and Csog

alkynyl are optionally substituted with one or more R°, which are the same or
different;
R’ is halogen; CN; OR®; SR% N(R°R™); or NO,;

'R, R®™ are independently selected from the group consisting of H; and C
alkyl, wherein C;_4 alkyl is optionally substituted with one or more halogen,
which are the same or different;
mis 0; 1; 0or2;

nis0; 1; 0r2;

characterized in that the compound of formula (I) is immobilized on a solid

support,

under conditions allowing the formation of a complex between PARP and the

immobilization product,

¢) 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 ¢).



under conditions allowing the formation of a complex between PARP and the immobilization product,
and c) separating PARP from the immobilization gigduct. - 29 - In afifth aspect, there is provided a
method for deteixnining 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 an

immObi'izaiﬂoal"tﬂﬁ‘&d&ége&?‘E’HQFQE‘Q@&QQ&%@%Q& iBiHR nalasalb et pYhRIG RIa, Rib, n2

tc are independentlé/ elected from the group consisting of H; and C1-4 alkyl, wherein CIA alkyl is
optionally SOBERRRECRRRTEREIPFtraY R lfogen, which are the same o different; R3 is H; halogen; CN:
C(0)OR4; OR4; C(0)R4; C(0)N(R4R4a): S(0)2N(R4R4a); S(0)N(R4R4a): S(0)2R4; S(0)R4: SRA4:

N(R4R4a); NOZ:%Q))C Wﬁa%%%ﬁ%ﬁﬁ%&&(ﬁﬁ% 2R 471 DERAIS QURAR MRS CARP (R4aR4b);
N(R4)C(0)0OR4a; OC(0)N(R4R4a); C1_6 alkyl; C2_6 alkenyl; or C2-6 alkynyl, wherein C1_6 alkyl; C2-6
alkenyl; and C2_6 alkynyl are optionally substituted with one or more R5, which are the same or
different; R4, n4é4hincubRtingreninaiéperideitily saleewanipormede group consisting of H; C1_6 alkyl;
C2.6 alkenyl; and C2_6 alkynyl, wherein Ci6 alkyl; C2_6 alkenyl; and C2-6 alkynyl are optionally
substituted with one or more R%i Wré'i@oz%rea(t:ﬂea 1a15r(1)$ or different; R5 is halogen; CN; OR6; SR6;
N(R6R6a); or NO%; e &%g 66 are mgepend%nty selected from the group consisting of H; and
C1-4 alkyl, wherein C1-4 alkyl is optionally substituted with one or more halogen, which are the same
or different; d) lysing the cells in order to obtain protein preparations,

e) contacting the protein preparations with an immobilization product comprising

a compound of formula (I)
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or a salt thereof, wherein

R'® R'®, R? are independently selected from the group consisting of H; and C.4
alkyl, wherein C.4 alkyl is optionally substituted with one or more halogen,

which are the same or different;

R? is H; halogen; CN; C(O)ORY; OR?; C(O)RY; CIOIN(R'R™); S(O)N(R*R™);
S(OIN(RR™): S(0),R*; S(OIR*; SR, N(R*'R*™); NO,; OC(O)R*;
NRYHCOIR™; NRHS(0)R™; NRHS(O)R™; NRHCONRPR™Y;
NRHCT(OYOR™; OCIOINRR™); Cy alkyl; Cos alkenyl; or Cag alkynyl,
wherein Cy.6 alkyl; Co alkenyl; and Ca.¢ 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: Cp¢
alkvl; Co6 alkenyl; and Cag alkynyl, wherein Ci¢ alkyl; Cs alkenyl; and Cy 4



mis 0; 1; or 2; nis 0; 1; or 2; characterized in that the compound of formula (I) is immobilized on a
solid support, under conditions allowing the formation of a complex between PARP and the
immobilization product, and c) detecting whether P has formed a complex with the immobilization
product. In a sixth aspect, there is provided the use of an immobilization product comprising a
compound of ff?”‘_‘“'aaﬂ(ﬁn% %@%%ﬁ%ﬁﬁ?@sﬂ%@ﬁfﬁf@dk@im B orRioR A independgntly selgeted from
the group consisting of H;"and C1-4 alkyl, wherein C1.4 alkyl is optionally substituted with one or more
halogen, which are tHEEEIRRE or different; R3 is H; halogen; CN; C(0)OR4; OR4; C(0)R4;
C(0)N(R4R4a); S(0)2N(R4R4a); S(0)N(R4R4a); S(0)2R4; S(0)R4; SR4; N(R4R4a); NO2; OC(0)R4;
N(R4)C(0)R4a; N(R4pS(Q)2IRs h“&'ﬁ?ﬁlﬁﬁ@?gﬂ%W@W?R%)? N(R4)C(0)OR4a; - 2i -
OC(0)N(R4R46); C1.6 alkyl; 2-6 alkenyl; or C2_6 alkynyl, wherein C1_6 alkyl; C2-6 alkenyl; and
C2-6 alkynyl are optionally substituted with one or more R5, which are the same or different; R4, R4a,
n4b are independentR’sBl&ctsd rsnendengno s astrisfstmglot Erowr wnsiejin Lot Blatikeryiand C2.6
alkynyl, wherein Ch6 aiky!wherdnatkerkand pRob-akyavbaie @piianalie sHbsbitiadoyith one or more
R5, which are the sam .qlrgjﬁg{eeggn%%li_sdﬂ%o%%n; CN; OR6; SR6; N(R6R66); or NO2; R6, R6' are
independently selecte frorm the group conssﬁng’ of H; and C1.4 alkyl, wherein C1_4 alkyl is optionally
substituted with one or more halogen, which are the same or different; mis 0; 1; or 2; nis 0; 1; or 2;
characterized in that thes@pmypaund of formula (1) is immobilized on a solid support, for the
identification of PARP interacting compounds or for the purification of PARP. In view of the above,
there is a need for providing effective tools and methods for the identification and selectivity profiling of
PARP interacting corﬁp&%gh 5<iwell as for the purification of PARP proteins. The present invention
relates inter alia to an immobilization compound of formula (1)

characterized in that the compound of formula (I) is immobilized on a solid

support,

under conditions allowing the formation of a complex between PARP and the

mmmobilization product, and

f)  determining the amount of the complex formed in each aliquot in step e).

In a fourth aspect, there is provided a method for the purification of PARP, comprising the
steps of

a) providing a protein preparation containing PARP,

b) contacting the protein preparation with an immobilization product comprising a

compound of formula (I)

Rlb
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or a salt thereof, wherein WO 2009/138229PCT/EP2009/003426 - 3 - Rla, K-1b, R2 are
independently selected from the group consisting of H; and CIA alkyl, wherein CH4 alkyl is optionally
substituted with one or more halogen, which are the'same or different; 5R3 is H; halogen; ON;
C(0)OR4; OR4; C(0)R4; C(0)N(R4R4a); S(0)2N(R4R4a); S(0)N(R4R4a); S(0)2R4; S(0)R4; SR4;
N(R4R4); NO2; OC(Q)RA. . N(R4I(0)R4a. N(R4)S(0)2R4a; N(R4)S(0)R4a; N(R4)C(0)N(R4'R413);
)0(0)OR4a; 00(0)N(R4R4a); C1.6 alkyl; C2-6 alkenyl; or C2.6 alkynyl, wherein CI.6 alkyl; C2-6 alkenyl;
and C2-6 alkynyl are optionally substituted with one or more R5, which are othe same or different; R4,
K R4- are independeRtfy BE|sRfeddiodephedgrolypscensidtingofid e@ib alkyistis: 6 fkemd;Gind 02-6

alkynyl, wherein 01—%@4&%&&1@&%&?@ SRbhalkyan srseptianabysuPsiiediuits one or more
R5, which are the samg. qr different; 15 RS js halogen; ON; OR6;Rs 0; N(Ron6a’; K) or NO2; RS,

R6a are independentl SH&EtAS BRI GroTSonsisting of H; and Ci_4 alkyl, wherein Ct.4 alkyl is
optionally substituted with one or more halogen, whcih are the 20same or different; mis O; 1; or 2; nis

0;1;0r2.25In case1@3q@gi@lglﬁdgegyQ@t&t@@)gﬂ?;t@y&g@p@w;@@qu diffgranikiafignts and

such variable or substi irsanore, th gedhe @Eﬁfﬂ e rje&%? be the same or
different. 30Within th%@ég In I%%%ée@r?tdl}g‘/érﬁlqﬁﬁ ter "g\g?fé’use <8eii‘::}b!tows: "Alkyl" means a
straight-chain or brafttedd&tifateltl Ry dbéaBon ¥R E38N hytRodetPoNER dikyl:carbon may be
replaced by a substitdgRt)C(OYOR™; OC(OIN(R*RY); C . alkyl; Ca.6 alkenyl; or Cos alkynyl,

wherein C4 alkyl; Co alkenyl; and Cy. alkynyl are optionally substituted
with one or more RS, which are the same or different;

R*, R* R™ are independently selected from the group consisting of H; Cy.¢
alkyl; Co¢ alkenyl; and C4 alkynyl, wherein C¢ alkyl; Co¢ alkenyl; and Cy.6
alkynyl are optionally substituted with one or more R’, which are the same or
different;

R’ is halogen; CN; OR®; SR®; N(R°R™); or NOy;

R® R* are independently selected from the group consisting of H; and C;4
alkyl, wherein C, 4 alkyl 1s optionally substituted with one or more halogen,
which are the same or different;

mis0; 1; 0r2;

nis; 1; or 2;

characterized in that the compound of formula (I) is immobilized on a solid

support,

under conditions allowing the formation of a complex between PARP and the

mmmobilization product, and

c) separating PARP from the immobilization product.



35 "Alkenyl" means a straight-chain or branched hydrocarbon chain that contains at least one
carbon-carbon double bond. Each hydrogen of an ?Ikenyl carbon may be replaced by a substituent.
WO 2009/138229PCT/EP2009/003426 - 4 - "Alky“nﬁ""means a straight-chain or branched hydrocarbon
chain, that contains at least one carbon-carbon triple bond. Each hydrogen of an alkynyl carbon may
be replacqq Qysmaubsliieniere s Hraliitameanman AkdShamhaving brd&GrOer AIORIS: Q. if
present at the end of a molecule: methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl
tert-butyl, HEPE: CEPISGADCPS CEH(CH3)-, -C(0-12)-, -0-12-CH2-CH2-, -CH(C21-13)-,
-CH(CI-13)2-, when two moieties of a molecule are linked by the alkyl group Each hydrogen of a C1-4
alkyl carbon mayzbe feplaged Ry substipaaticlaGpd-talytomsansapalkyl chain having | - 6
carbon atoms, e.g. if present at the end of a molecule: C1_,, alkyl, methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tertbutyl, n-pentyl, n-hexyl, or e.g. -CH2-, -CH2-CH2-, -CH(CH3)-,
-C(CHZ2)-, -CH2-EHxoHting theapetes) PLapp e PR )P IR M RIS THTSTEHR § O A FhenatIlsiage linked by
the alkyl group. isEach:hyeragen Rikagld @alkyl carbon may be replaced by a substituent. "C2.6
alkenyl" means an alkenyl chain having 2 to 6 carbon atoms, e.g. if present at the end of a molecule:
-CH=CH2, -CH=CH-CH3, -CH2-CH-CH2, -CH-CH-CH2-CH3, -CH=C}}- CH-CH2, or e.g. -CH-CH,
when two moieties of a molecule are linked by thg.alkenyl ZggQuMEach hydrogen of a C2.6 alkenyl
carbon may be replaced by a substituent. "C2..6 alkynyl" means gn alkynyl chain having 2 to 6 carbon
atoms, e.g. if present at the end of a molecule: -€iCH, -032-C7=CH, CH2-CH2-C---=CH,

e lin d\BY“the alkynyl group. Each
hydrogen of a C2-6 25alkynyl carbon may be ftleplaced by & substituent. “"Haloggn" means fluor, chloro,

bromo or iodo. It is generally prefgiréd that halo ro or chhro. 30 The immobilization
compounds claimed in the present|inventipn havg been named as "immobilization compounds" due to
their preferred use in the preparation of i bili#ation products as described below. However, other

possible uses, e.g. as a soluble competitar in agsays or as a labelled probe, are also explicitly included
within the present invention. WO 2009/138229PCT/EP2009/003426 - 5 - In case the immobilization
compounds according to formula (I) contain one or more acidic or basic groups, the invention also
comprises their corre@p@)ﬁﬂﬁ%"éﬁm Wik Nthe immobilization compounds of the formula (I) which
contain acidic groups can be used according to the invention, for example, as alkali metal salts,

alkaline earth metal salts oo @S, ATHHONHILARSMALE BIEEER xRl st nelude

sodium salts, potassium salts, calcium Salts, m gnesium salts or salts with ammonia or organic

amines such as, for X BT famikk Y bth R B RIS R RRAT ORI R8P RO ALTgs™
Immobilization compaerinds ot the fenmuladi)fovhich contain one or more basic groups, i.e. groups
which can be protonated, can be present and can be used according to the invention in the form of
R? is H; halogen; CN; C(O)OR*; OR*; C(O)R*; C(O)N(R'R™); S(ORLN(R'R™);
S(ON(R*R™); S(ORRY; SCOIR; SRY N(R'R™); NO,; OC(O)RY;
NRHCOR®; NRHS(O)R™; NRHS(OIR®; NR)C(ONR™R™);
NRHC(O)OR™; OC(ONR*R™); €1 alkyl; Cos alkenyl; or Cos alkynyl,
wherein Cy alkyl, Co.¢ alkenyl; and C,.5 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; C1
alkyl; Cag alkenyl; and Cs¢ alkynyl, wherein C,.4 alkyl; Co alkenyl; and Cog
alkynyl are optionally substituted with one or more R’, which are the same or
different;

R’ is halogen; CN; OR®; SR® N(R°R®); or NO»;



10 their addition salts with inorganic or organic acids. Examples for suitable acids include hydrogen
chloride, hydrogen bromide, phosphoric acid, sulfugic acid, nitric acid, methanesulfonic acid,

p-toluenesulfonic acid, naphthalenedisulfonic acidé,lhbkalic acid, acetic acid, tartaric acid, lactic acid,
salicylic acid, benzoic acid, formic acid, propionic acid, pivalic acid, diethylacetic acid, malonic acid,

succinic acid, pimeliciggiﬂﬁafgitgﬁ{g%ﬂé]&&gy@g@&@_@}gn{%i%gp_cgﬂggﬁgigi(g:f@i:igngt&ﬂylpropionic

acid, gluconic acid, ascorbic acid, isonicotinic acid, citric acid, adipic acid, and other acids known to
the person skilled in tHEYrtY EHRE frir BHHL SioRH OB BoTaE Bih & 1B AN LT SImBRR8EBusly contain
acidic and basic groupsiith tive thokeouertfidtererntion also includes, in addition to the salt forms
mentioned, inner salts or betaines (zwitterions). The respective salts 20 according to the formula (1)
cart be obtained by customary methods which are known to the person skilled in the art like, for
example by contacting fﬁgjs AWit*an organic or inorganic acid or base in a solvent or dispersant, or by
anion exchange or cation exchange with other salts. 25The present invention furthermore includes all
solvates of the immoilizatipnsg@mpounds according to the invention. As it can 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 30of assays for the identification of PARP
interacting compound&ardssired imhebilis LRRRERH 6 HaE B forhh it reilired O himshidization
compounds in which agg@t,more of the residues contained therein have the meanings given below,
with all combinations of preferred substituent definitions being a subject of the present 35 invention.
With respect to all preferred immobilization compounds of the formulae %) the present invention also
includes all tautomeri&4RHSIFUINBD AUNERS S STEPANRTL PSS tFRIPRIFIPEIMSbE Afnd the
2009/138229PCT/EP20061@3426 ptduntpreferred embodiments of the present invention, the
substituents mentioned below independently have the following meaning. Hence, one or more of these
substituents can have, the preferred or referred meanings given helow. 5Preferably, Ria, Rib are
ndopendenty seTicid8 TGN EIBED LA TGRS o en: SEHes: E i B Lraih
embodiment at least prigeftR, Rib is H. In a further more preferred embodiment RI', Rib are H.
Preferably, R2 is H; CH3; or C2115. In a more preferred embodiment R2 is CH3 or C21-15,
10especially C2I-15. Preferably, R3 is halo especially chloro:.or C].6 alkynyl, optionally substituted
with R, PA S R DR & A IR F B R Bl ot . SR v or
Cat-C(Cng’Zl@qu’PZéF?feﬁé?ﬁB]?,(H] is I. Preferably, nis I. Preferably, n -F m is 2. Preferred
immobilization compounds of formula (I) of the present invention are selected from the group
consisting of RI®

[ R?a___—N
N X N\ SN T
HN ‘ F N \N/ © 0
@M -
5 R
n m

or a salt thereof, wherein

R R'™ R? are independently selected from the group consisting of H; and C; 4
alkyl, wherein C;.4 alkyl is optionally substituted with one or more halogen, which

are the same or different;

R? is H; halogen; CN; C(O)OR*; OR*; C(O)RY; C(O)NR'R™); S(0).NR*R™);
S(OIN(R'R™); S(0)RY; S(OIRY; SR N(R*R™); NO,; OC(O)R*; N(RHC(O)R*™:;
N(RHS(0)LR™; NRHS(OR™; N(RHC(OINR™R™); N(RHC(O)OR*;



OH or a mixture of both, preferably in the form of a hydrohalogenide or carboxylate, especially as
hydrochloride or formate. WO 2009/138229PCT/ER2009/003426 - 7 - The immobilization compounds
of the present invention can be prepared by metho S'well known in the art. Exemplary analogous
routes for the synthesis are described in Fig. . The invention further relates to a method for the

preparation of andmymeRiiiEation eroduel whareinal lrast onedmmokilizatian campeund according to
the invention is |ml obiyz&%& a Oﬁld Zlﬁlfport, S%ﬁ Il’r‘%globlh atlﬁg(groducts 0 alnahtilﬁ‘taccordlng to
the method of thé tion a é@ef%gyag F PPHRE RN AR B TR HOSRESH BPHE id¥AtHtAon of '
PARP interactinglsosapeundsierimidiagnostic methods for the diagnosis of cancer. 10According to the
method of the invention, at least one immobilization compound of the invention is immobilized on a
solid support. Th puishe invention, the term "solid support” relates tg every,updissplved support
being able to imng%%%éél% sia r8ne %%%ﬁ%qﬁg%eﬁe %irclP [ so?uﬁgc%r? 15 %%%ngn%%gﬁhg?ﬁv%%ﬁgn, the term
"at least one imnfeilBisgiarl:cnt fouridimdand aitie Ciretlkyleast Heminiauifzatiok eothisund of the
same type is immgbilizgityaniberselidsstipparentbat Rfjesdidnare tiffesent imitfailization compounds
(each of them either in singular or plural) may be immobilized on the solid support. Preferably, one or

two different immopbilization compounds are immohilized on the solid support, more preferably 20the
preferred immobiizatidalesFhpbhd&of fkmMIER (IR oftAEPf&sent invention selected from the group
consisting of 01-1 The solid support may be selected from the group consisting of agarose, modified

agarose, sephargge peags {619, NisAcivaled srRhareseh e saliase anditerroa gy ferimagnetic
particles. WO 2009/138229PC T/EP20 9/0?342b6 . . .
wheremn (.4 alkyl is optionally substituted with one or more halogen, which are the

same or different;

misQ;1;0r2;

nisO; l;or2;

characterized in that the compound of formula (I) is tmmobilized on a solid support,

for the identification of PARP interacting compounds or for the purification of
PARP.



- 8 - In case that the solid support is a material comprising various entities, e.g. in case that the solid
support comprises several beads or particles, it is gnvisaged within the present invention that, if
different immobilization compounds are immobilize®, on each single entity, e.g. each bead or particle,
one or more different immobilization compounds are 5 immobilized. Therefore, in case that two

immobilizatiop compoundsre ysed. il is prdspued withinutherpresent iy ention dhrsagh single
entity one or two different immohilization comp re immobilized. If no measuyes are taken that
on one enfﬂ%ﬁ%ﬁ@ aﬁf]e?g%lcﬁﬁmfo?ﬁﬁ ﬁ’cgnogm A AR BADRAER E\‘fe‘fVﬁk%sI ?ﬁzﬁ%n‘ each
entity all differéettimmodbildRignotanspounds will be present. ID The immobilization compound or

compounds of the invention may be coupled to the solid support either covalently or non-covalently.

Non-covalsla t bindin .inclutg:les b'in{jingl%/ia io%in affin%ogglangsobindinr%t%gto avitljg':[%( atrices. 15
Preferably, & TMmMobNZAton (r:%ran‘f)soune %rl%oomaﬁlolﬁln $Arétovaien Vi ]cloup edto the ‘solid support.
Methods for immobilizing compounds on solid supports are known in the art and further exemplified in
Example I. 20 In general, before the coupling, the matrixes can c.cl)pldiﬁ active groups such as NHS,
Carbodimide etc. to enable the coupling reaction vith the imRiobilization compound. The
immobilization compound can be coupled to the dolid support by djrect coupling (e.g. using functional
, ketone 25 groups) and by

0 thelimmobilization product of the
which & -botind dire€tly to the solid support).
The linkage to the solid support material nay invalve cleayable and non-cleavable linkers. 30The
cleavage may be achieved by enz [ or treatifient with suitable chemical methods.
Therefore, according to a preferred di 9f the invention, the immobilization product results
from a covalent direct or linker mediated attachment of the at least one 35immaobilization compound of
the invention to the solid support. WO 2009/138229PCT/EP2009/003426 9 and C(0)NH and wherein
the linker is optiogally.suhstiteted witeiene or more substituents independently selected from the group
consisting of halogen, OH, NH2, C(0)H, C(0)NH2, SO3H, NO2, and CN. 5The term "Ci_h) alkylene"
means an alkylene chain having 1 - 10 carbon atoms, e.g. methylene, ethylene, -CR=CH-, -Cs----C-,
n-propylene and the like, wherein each hydrogen of a carbon atom may be replaced by a substituent.
The term "interrupted” means that the one or more atoms or functional groups are inserted i Obetween
two carbon atoms of the alkylene chain or at the end of said chain. Preferably, said immobilization
occurs via the ring nitrogen atom of the saturated ring in formula (I) above. More preferred, said
nitrogen atom is part of an amine functional group, so that the immobilization occurs via amid bond
forming of an immobilization compound




15 of the present invention or a mixture thereof and optionally activated carboxylic acid functional
groups of the solid support. Perhaps well known protective group techniques may be required during
the immobilization step.  The invention further relates to an immobilization product, obtainable by the
method of tﬁgfﬁm?ﬂ%ﬁg' n, Therefore, an immobilization product which ispﬁgiwﬂ?@wzt%e method of
the invention is an immobilization compound immobiized on a solid support. This immobilization
product will be referred to in the following as the immobilization product of the invention and is 25used

in the methods of the.present inventio ferr ' t ' Hizatier-compound or
immobilization pro uc‘?%f ’[ﬁ% ?rl{vé?lgtf r?n r?f]_%’y ?ﬁ%ﬁ%ﬁ%&%ﬁéﬁ%ﬁ%cﬁﬁg}gﬁ?g h?ggr%'gg t the
respective substan®¥Ys MREERT ree kSt M ARSI I BESERth S HhOIS AN WRBAFRIIRCE detection
signal, e.g. radioisctepks feroeagciffetag; chemiluminescent tag, a peptide or specific binding

molecules. Specific binding molecules include pairs, such as biotin and streptavidin, digoxin and
antidigoxin. The labgl.can directly or indi rQyid te jehal. t aalso be a
peptioglge )évhich' can lﬁ%Zpﬁgaeﬁaﬁﬁxé?gh%%gg?nﬁgh%@?gpjgr@ﬁfﬁgﬁ a?é?ﬂs) &Q g %‘,galactosidase
enzyme fragment %M&&tﬁtm)ﬁahﬁﬁ)& aISRZOHéRRSs)a)I/\IBFUég&)RI’ g\é cﬂt@a :411-420). The
labeled compoundNERIBMeR IERIRAROIR TN RASIIGMORAR T NRDAE)MRASsays, both in vitro
and in vivo, for iden$ifyinpvgRRP)intsraating compeuntspyinhilnition, efherkth-Ghipsiing;af the labeled
compound, for example.n fégéfaﬁﬁaﬁ WeLeaniain suebiahelsd ramparads. Radipispigees are

commonly used in %loefgél’ca applicatio ction of a variety of biomolecules and have
proven 18 be usefuflif HIMGiAGREEERA: Several examples of probes have been designed to incorporate

31-1 (also written as T for tritium) because it can replace hydrogen in a probe without altering its
structure. An "isotopicaity’ 1% Fadierabrlesk! campruTebis ehe@nonpusdsalitiedMeatgrNyiere one or
o o atomre moRcs el SRR ICh Ol AN NS DG RN AOTURIRESAN BEsaAEL TToren

from the atomic mas%é_or mass_num &r ty ound In natgre (i.e,, naturally occurring). Suitable
radionuclides that riB§PBRlN EBPSBRARSIHL O SH IS B YO BPLE S 0B R IHEISE® but ,, are not
limited t 2H (also written D for Deuterium), 11C, 130, 14C, I3N, 15N 150, 170, 180 18F, 35S,
36C1,82Br, "Br, "BR7iBeId231 CRR4IR A ARE, a0k 48, SsmidRnce for the selection and methods for the
attachment of fluorescent tags (e.g. fluorescein, rhodamine, dansyl, NBD
(nitrobenz-2-oxa-1,3:digzole), BODIPY i}%:f% rromethene boron diflupride), and cyanine (Cy)-dyes) to
small molecule Iigaﬁéﬁ@@%@?ﬁ ¥ﬁ?fﬁ$§’§’ﬂj tﬁﬁ@’&b‘ﬁlfboéﬁbsﬁ%% ﬂﬁgré’élgglﬁ it gs
(fluorophores) in asshsesifof highktrirsugtiions Sy red ity (HYSPofmsrirynmss hadeeaosehtiBdiZ&fan et al.,
2003. Cgmb. Chemuahighr Tiltrerghput Screen 6(4): 313-320). The change of the fluorescent properties
after binding of the fluorescent probe to the target protein can be determined by measuring for
example fluorescence polarization, fluorescence resonance energy transfer, or fluorescence lifetime.
In addition, the ALPR&Secre@hfechnology can be used where the excitation of a donor bead at 680 tun
produces singlet oxygen which can diffuse to an acceptor bead undergoing a chemiluminescent
reaction (Glickman gtsal:;, 12092, J. Biomol. Screen. 7(1):3-10). As already discussed above, one
possibl%rﬁse of the immobilization products of the invention is in the context of the identification of
PARP. Therefore, the present invention also éelatles t% uch method% uses. In a{firshesnggodiment,
the invention thEAS8re el S RSHUTRb SPRor e FHEA TR A3 Teradng Tompaund,
comprising thasablssonfsupssiweltingcarp rorsin hra ety comesHNTg VPR, @WndentBe thageHE protein
preparation vdifistag:immobilization product of the invention under conditions allowing the formation of
a complex between PARP and the immobilization product, - 11 -

30 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.

35 “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.



c) incubating the complex with a given compound, and d) determining whether the compound is able
to separate PARP from the immobilization product. In a second embodiment, the present invention
relates to a method for the identification of a PARP interacting compound, comprising the steps of a)
providing a pYStéiA°grpration containing PARP, b) contacting the proteiRpr&pAIRY B #ith the
immobilization product of the invention and with a gifen compound under conditions allowing the
formation of a complex between PARP and the immobilization product, and c) detecting the complex
formed in stepiviiathisdsershadimendithe vemian piadgdesadnetethios tharddentification of a
PARP interactirggj compound, comprising the steps of: a) providing two aliquots of a protein preparation

containing PARP BRI A58y e OWAIPER fhATOBHOZRbFBPOGURRSt tRTRIASHEH dnder

conditions alkupirigi¢he formation of a complex between PARP and the immobilization product, 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
foiined irs stefsS; b)adind’ chehnsafoalithl ehevo davingt ] thé aventieterelates tbraesetrodchfoettief a

aentification,ghabdRfelale AEAS SAIAGUAGL | p@‘%@%@h@@ﬁﬁgﬁ 9&%%@{1%%5{&%&1’)’8@@ ots

comprising each at least one cell containing PARP, b) incubating one aliquot with a given c6mpound,

c) harvesting ¥éecetSifeheh afidliétHs12-CeFNming €t deltls-Atbrd efid(Gbtdh. préldik Preparations,
e) contacting,the, Ripiain RERRAAHARSIVER the immabiizationipiogiehotthe W&BQ&OW%&OHO'NO“S

allowing the folination of a complex between PARP and the immobilization product, and |) determining

the amount GFFHEEEAPBSHEP Rredox 2ABPBHIYtep €). According to the present invention, the
term "TARP" denotes one or more, especially all members of the PARP family (e.g. PARP1, PARP2,

PARP3, PARP4 (VPARP), PARPSa (tankyrasel), PARP5) (tank 2), PARPS5C (tankyrase3),
PARPS, PARS?ﬁ(Ef]E;A ,"ﬁ&ﬁﬂ%?’lﬁi%gég(sﬁe%,Fﬁgﬁﬁfjg(ﬂgfla@%é‘gf{gﬁ?ﬁ?iﬁﬁfﬂf gA(’ggfér,ggngm,
PARP15, PARRIGI{AMe elkgl,, :2604] BithebsaysipG(8)s882493) r-awdy e tihrdughobititie timention, it
i f d that PA P 10,.RARR14, 5 1 i the h

is preferre Q&‘&E ﬂ;%gn{gﬁ%ﬂ%?g@%?%ﬁ. ARPLO-BAREL E}f(ﬁ@é- 0{:@‘215}? 58%%'-@ € human

isoforms thereot. ughout the inverftion, the térm misoform™ alsd includes PAR amfy members.
According to-fHe(prEbent {rivéritior, thboreiwe TIRFLY elatesetepdeharuimkada hendk prgteims of this

family. The expressinRargaally, NEHISH INGUoRRIN ARIMEHel Malles Hereof, or functionally active

fragments thereof, or a homologues thereof, or variants encoded by a nucleic acid that hybridizes to
the nucleic acid encoding said protein under low stringency conditions. Preferably, these low

stringency ceudifigmsripicludadiydy idizationnmahviier canmising 3RYafaipamide-aeShlend0 mM

and 10% (wihch BEIGTAR SSIFRS T 1630014 e SOB HESH I th 4 B S5t AGHAOK SSC, 25
MM Tris-HC L+ RA )oBerpMEDBTA] anvhen1840SDSdiirs 106 Naursatl 656, bmicavaghirgalkdapuffer
consisti of 2,552 MMM HEL (LT A SAMEOTA, ALY SRS [ 1S hours at 60C. The

compounds i In ontext of the presence Iinvehtion may be a ligand for one, some or all
isofolins of PARP (see above).

“Ca.¢ alkynyl” means an alkyny! chain having 2 to 6 carbon atoms, e.g. if present at the end
of a molecule: -C=CH, -CH,-C=CH, CH,-CH,-C=CH, CH,-C=C-CHj;, or e.g. -C=C- when
two moieties of a molecule are linked by the alkynyl group. Each hydrogen of a Cy4

25 alkynyl carbon may be replaced by a substitnent.

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

30 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.

35



In some embodiments 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 EPRARESR2partial cell lysate which contains not all wo ~ PCT/EP2009/003426
2009/138229PCPEP2009/003426 - 13 - proteins présent in the original cell or a combination of several
cell lysates. The term "protein preparation" also includes dissolved purified protein. The presence of

PARP protei ecies in a pr. tein aratio of interest can be d 20N Western b 1S probed
with antlbodiiij',[1 &t eré“%%ecr?i%%l cRe‘ch gagfﬁg %%R&B? n c%gg RP'is 2 sgggcafctzg Isofonn
(e.g. PARRIprtHepﬁeaé@ia@offsea@@eF&m #lah H@@E‘t@%rﬁl%‘b%i%‘?&iﬂ%sﬁé@m Fib®y. Such

antibodies afenkbiliaatiothecarh (Gizoof) the dhr2@AaJ] Clihi BarsesirResd (8158182 Be Amed et al.,

1999. .1. BiokGhg 71%(.251)/%%0 M%ﬁ%ﬁétermmImaﬁ%masa@%tamewwal@wld be
used to detect 10PARP, es ec |soforms of PARP see )wF?i” Sy Bates o parti%l C%Iéllysates

can be osptalﬁ%m(igo G €. gpneﬁc elﬁgc mi ochon rna, ri osomes olgi etc.) first and
then prepanrsglpf@?érwméﬁgéﬁsaﬂéaseaém&wrerﬁ%he§éf'@>Pganare% MeEBIYS 10HIRE tig%*iaftioﬁobf cell
organelles aesdnpie/n éhiferdut, IrRthbasldition, métthadsiioritize prepanation vk cdinyshiGzadiave been
described (D@d%eﬁﬂsair &Q%MW%H%EQ%M{HW%% 8P A RAOIr AL Qo RFORliCH
preparations can be Ed ary fractionatlgcrg é)f ctell ex(ti racts t erethh%nim\:er'an spe&l (% %%e§ of
proteins suclf gs ﬁr ?a%miccor mefbrané prof{elns B Eirthen orep rotein preparatlon rom body

fluids cdf beth@é@c{efgmbr@sa Vekh SBrESHIA LA tRepi TS B aRGRIRIAY %irrié)taibi?r Bidhipfdtihole
embryo lysatesiaervediflaiddefipddgeydiapnidnt sagesaicadualt2Sstfges afihodatiorgarisms such

as C. elegang,can-peHeRe- H&xédiiﬂi@iﬂeii\é@mﬁ)ﬁ@%@ﬁ Sisgprﬁar&%@amiﬁaﬁﬁ;e&rammiﬁe £ap, be the
source of proteln pr I@aratlons T eee organ cr%lls dp%rfused in. V|trp in order,to obtain a protein

preparation. PiTHRES Or%m?ﬁl:g% eir"iwplrcer%alration ?Ié%gr:a Ion Cor%lnlngde\]iSBW ich has 30

been recombifidniikplrorridedictisassts ﬂ?i‘lhé’p'ﬂﬂﬂ%@ﬁtﬂa 6‘?9@8%%@5%‘[%@8% Rifyotic and
eukaryotic cellsdareaisitelycestablishedidne! nahjcl 901, JpidioyliEhwioni@ 72625l ®880- 1%8868). In a

preferred empodiment;af %1%%%9@&@“&[1@6%ﬁﬂﬁ@fhé%lﬁfﬁﬂiﬂﬁﬂe@%&&y%ﬂﬁéﬂiﬁﬁwn
includes the Skqpsd af h&ggﬁ“ﬂg %el(?%sntx%l ﬁza%lcl)nc Ocrg)txgiandgxgd? ?the Il@lg( T%iﬁ'?dltaneously
contain acidic and basic groups in the molecule, the invention also includes, in addition to
the salt forms mentioned, inner salts or betaines (zwitterions). The respective salts
20 according to the formula (I) can be obtained by customary methods which are known to the
person skilled in the art like, for example by contacting these with an organic or inorganic
acid or base in a solvent or dispersant, or by anion exchange or cation exchange with other
salts.

25 The present invention furthermore includes all solvates of the immobilization compounds
according to the invention.

As it can be taken from the Examples, immobilization compounds falling under formula (I)
have been shown to bind to PARP proteins, which makes them useful tools in the context
30  of assays for the identification of PARP interacting compounds.

Preferred immobilization compounds of formula (1) 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
35 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.



WO 2009/138229PCT/EP2009/003426 - 14 - Suitable cells for this purpose are e.g. those cells or
tissues were members of the PARP family are expressed. Therefore, in a preferred embodiment, cells
isolated from peripheral blood represent a 5 suitable biological material. Procedures for the
preparation 2I2HLIE S human lymphocytes and lymphocyte subpopulBtidfiE BBt from
peripheral blood (PBLs) are widely known (W.E Biddfson, Chapter 2.2 "Preparation and culture of
human lymphocytes" in Current Protocols in Cell Biology, 1998, John Wiley & Sons, Inc.). For
example, de Slt§ adl nt c él’lf tig g method for the se aratl Ql{)fe tgn%le% %tes 0 from other
blood cell po% WL ?‘n e?e am ryfﬁ}%cytes an %‘teasﬁﬁ 1@yfaes)m?—iumanul unoc: te su popu |ons can be
isolated via th@d?ﬁﬁs@ém&d@Vsdhﬁa&éI%égtwwn&%aﬁﬁb@%%@mﬁéafbty%ﬁ%ﬁh*&r*é%nt?ﬁod|es
The physical izgpahatipefeethadunuoprefecod pivagiafihesandetibedy reagents to magnetic beads which
allow the enrichment of cells that are bound by these antibodies (positive selection) The isolated

lymphocyte c furthgr 15 cyl Itur timu ed b addin tal nest i

receptor%m (ﬁ 2&?@# E%I an E:B%sequé'nfﬁ’ eﬁW sp ory at%ou f?‘/P pgo?gtns E(1“§ical‘un(ﬁer etal.,
2007. 282(28526039 azooeeyrefeﬁxsdaﬁtatfétﬁmea J9seineasy HuRhankeelis Eitdiadfeahaipeite.g.
MOLT-4 cellg;rdfiked omB6Raem® elisy emrthe used. In a preferred embodiment, the cell is part of a
cell culture system and methods for the harvest of a cell out of a cell culture system are known in the
art (literature up 25The ghojce of th [l will mainl e d on the ex sS| since it
has to be ensdfed ?)H%(t t%e p?gte}rﬁtﬁrs prlr‘?éﬁ)ieéillfgparensoerﬁt in"the r(B:jeﬁ 'l? IanomreP n or 3[0 dagzer?hlne
whether'é givesaesillis@aitable starting system for the methods of the invention, methods like
Westernblot, PCR-based nucleic acids detection methods, Northemblots and DNAmicroarray methods
("DNA chips' N@f&‘%@et%“i&arﬂjﬁé@noE@ﬁé&gi@e&ﬁw&“%ﬂ@ﬁt@%ﬁﬁ%ﬁ&ﬁhﬂ SiRhDIerastis 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 dru needs to be analyzed then cells or tissues may be selected in which the
desired theraB@Gcﬁf@l@ff tléé&rs (e.g. B-cells). By contrast, for the elucidation of 35 protein targets
mediating unwanted side effects the cell or tissue may be analysed in which the side effect is observed
(e.g. cardiomyqgylas. @sgulal,smE@eth muscle or epithelium cells). WO
2009/138229PCT/EP2009/003426 15 - Furthermore, it is envisaged within the present invention that
the cell containing PARP may be ol;talned from an or anlsm e.g. by biopsy. Corresponding methods
are known in ¥yenanorear ekasieRa giopeyas el ocedure used to obtain a small amount of
tissue, which can then be examined miscroscopically or W|th biochemical methods. 5Biopsies are

importangto diagness,, daesiipand siRge & disaargahiut alsexta evaluate and monitor drug treatment.

Preferred immobilization compounds of formula (I) of the present invention are selected
from the group consisting of '

OH
HaN cl HoN
1 Do N l N 5
ZN N 7N ONT
AN RN
Xili
XV
N N
25 H H

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



It is encompassed within the present invention that by the harvest of the at least one cell, the lysis is
performed simultaneously. However, it is equally preferred that the cell is first 10harvested and then
separately lysed. Methods for the lysis of cells are known in the art. Lysis of different cell types and
tissues can BEPLEREER by homogenizers (e.g. Porter-nomogenizer), ulttaSOFEHESREYrators,
enzymatic lysis, detergents (e.g. NP-40, Triton X-108,-CHAPS, SDS), osmotic shock, 15repeated
freezing and thawing, or a combination of these methods. According to the methods of the invention,
the protein preparation.containing PARP i ntacted with the | ilizati onditions
allowing the or%an}%%%g:}%}é%nrﬁﬁﬁéﬁ u&%@%ﬁ%&ﬁ&%ﬁﬂﬁ%ﬂ%n%%?zﬁ%%qggggd%ﬁ%wﬁg%ﬁention. 20

In the presertifNERBGRE HeHEPMPIATESRANELUSSRMEsS I A BYAHE IR ATRARSBIRS 44 A Brdduct” denotes

a complex where the immobilization product interacts with PARP, e.g. by covalent or, most preferred,
by nan-chov?l?ﬂé Bivdingn %éd%fm @ﬁé‘ﬂ&df@ﬁrﬁ@ﬂx&d“f&nﬂw Hiehsonditiansrasoheanalipgbidrder to
enable the formation of sajd complex..in the context of the present invention, the_t "
conditioris a|[‘?)’}\}ﬁﬁéﬁ‘tﬁgq%?£n°a ?olr?? 0 Oﬁgzég%npféj@%‘épud%%cgﬁﬁﬁ nd I%‘é};ﬂ&%{&ﬁﬁv\} %ﬁnéﬁ%% %ﬁrmation,
preferably suha3olisuinyTs DedsiBlaobHisatenriedurs PRiaupmtretrdina s ol #id8ft on an
immobilized phast@anarpewingeté iyshtensritods bf anoiheeprafcioe thervsodicenonitis RadPincluded
that the solid;gippertdsimsdRatic alefanmarchaied witththaaelbiysaiRandarthe context of
non-covalent binding, the binding between the immobilization product 35and PARP is, e.g., via salt
bridges, hydrogen bonds, hydrophobic interactions or a combination thereof WO
2009/136229bcatinD g0 dashet. of gha iny e dd eiifiiene Reiep S YPREHIEATAI5N of said
complex are pedoioretd underbdssdntially phivsioiogical Tondiions. tihénpbyidical tbtaterof roidins within
cells is deSCr&agoi:@"%@EY@S%%&HQYM@[%(RV@%%MQﬂﬁg hbldn Inmibhilizan Sninnifakinge Mary

a

Dasso, Joe I% éfgrqts\]se&g&ggr Lippincott-Schwartz, and Kenneth M. Yamada (eds.) Current 5
Protocols in C&f’ io'ilogy opyright 0 2003 John Wiley & Sons, Inc. All rights reserved. DOI:

10.1002/0471143030.cb010Is000nline Posting Date: May, 2001Print Publication Date: October, 1998).
The contactimgrunderzasshatiathn by Sinideical adnaitions inasdbidizdearemgeotral thed© diiberactions
between the ipmahilizatine predust AR cRbRiRRaAtRHPMEQREANING: RARR-abHiaRtionally toed
compound reflget asmian &% Rossibie digenaialranAilins. «hssamialheRivsiolpgieal gengitions” are
inter cilia thosepgon(ﬁﬁons Wwhich are present In the ori maﬁ, unprocessed sample material. They
include the pPERIBgREaPPrBtEImEb e FRaBHIZ5H, B Soﬂg%ﬁﬁ?ﬁfﬂ?bﬁﬁg?r&%lﬁa&ﬂ? afatwe
post-translatidifErenotlificabidizstohthanpotedyseSnindiligd Phéte solidessmataliyophprititdioal
conditions" dagshetrRAUIRAINGHHANS idaicaldo dhasenindlie efgiabldag arganismsadeesefrom the
sample is derjved,.bu nii like conditions or conditions close to cellular conditions. The
person skillegr?rﬁﬁ%e%t% %ﬁoéfg c!%){ﬁ%e}elf realize that certain constraints may arise due to the
experimental set-glg which will eventually lead to less cell-like conditions. For example, the eventually

| o : N 4
I Vs ZTN N
N -
X
X
N
H H

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.



20 necessary disruption of cell walls or cell membranes when taking and processing a sample from a
living organism may require conditions which are not identical to the physiological conditions found in
the organism. Suitable variations of physiological conditions for practicing the methods of the invention
will be appaf®RtAEHFERskilled in the art and are encompassed by the tefiT 2898 ¥ physiological
conditions” as used herein. In 25 summary, it is tode-understood that the term "essentially
physiological conditions"” relates to conditions close to physiological conditions, as e. g. found in
natural cells, but dot s t nee ssarilﬁﬁe%uirettha]t these.cond\gtiqng ar i'{cljenticall.nForS eégm Iéa,
"essentially dﬁ éfglo%}ca CoNnGittBREM i y &t nﬁs@%@%’é’%n_l@fﬁascef or%O%,i p(f—il 5. %I , 20-37C,
and 0.001-1C9HM HRRAENEVRATHEEeSgYWRYDeads Pi pariclespiefisr BN BBe s ilNa IRk C 1,
pH7.2 to 7.6 jfvenvbdlivatenf chfferv@ninaitdilingiod ecOndiondsperc enmanligpecific grciesinféeg. BSA).
A non-ionic %ﬁﬁg% (TpaaRrAQILONREL 0030 afiendie Rrasasli-HeuR boabakau 8001 to

2%, typically.0.0 % (volume/volume). Far general guidance, the following buffered aequous
conditor iR B TR o S0 Db AEN & BT A PR dHn Adition of
divalent catiGhi8)aagel/siietHicmersels Bisaim it om cadtetehsentiy 7onp i dpup 1 iegsbntially
physiologicaleendilizasdimeatpaupts ehérammaihliced. 31 preterablyetram vaketotiab canghé enéipuffer

Concentraﬂoers%;%&m%@e;&ﬁmin&%{ﬁf@w{iﬁem%tﬂré{?om%eam {sQrR,0ngeREARtANfh
- monovalent sa%tfc, (ﬁl%i aor Q of frﬁm 120 to 170 mM referabelx }50 mM. Divalent salts (e.g. Mg or

7 .
Ca) may furtRer beé presférrﬁ3 3 a’%oobﬁc%arﬁ?gt%ﬁn 6f !f]ri%)r%‘fhtg %er%\% ptreferably 1 to 2 mM, wherein more
preferabfy the buffer is selected from the group consisting of Tris-HCI or HEPES. The skilled person
will apprecia@thatrhebivaetioth edrgividd at stapsoahthe fitathodsmoithmayventioimledashimgssteps may
be necessary,sich washing xRl of e koowlsd ez%mso%@%ﬁmgg ety Washing
serves to ren%)\ga n ﬁlbo&{ndnﬁ(s)rg}g 1J?]eqtssé)ef tg‘%&el I %filtesfrom the solid support. Nonspecific (e.qg.
simple ionic) n(ﬁﬁngllnféra%%lons AN BEmiAIed y acfglhg low levels of detergent or by moderate
adjustments to salt concentrations in the wash buffer. According to the identification methods of the
inventiors, thérefachsut dystemisbiitadothendgtectidpordetenmisatienoiEHARE dingtlednbrodiment of
the invention), e tion of the complex between PARP and the immobilization product (second
embodiment of the invention), or the determination of the amount of the complex between PARP and
the immobilization product (second, third and fourth embodiments of the invention). In the method
according to M&met SnBambeiips SRRREKERT REHBIREATH BF JORNH MBS R HStnt of
separated PARsificdfer&lbaipttidative for the fact that the compound is able to separate PARP from
the immgpilization product. This capacity indicates that the respective compound interacts, preferably
binds to PARP, which is indicative for its therapeutic potential. In.one embodi the od
according toR{%eg%%eggﬁ} eé%%ﬁoéﬁn%%‘%pgﬁﬁe%%;ﬁyrenr%é%ﬁ%thcgn ngn%g)?( ‘"’ﬁ&‘ir;r%e% dl[?ngr%utgfﬁegrsnﬁtﬁ% of the
invention is detERGEIDITHE Al TR0 BIF COMIPIBS TeaditfeliPréhsripmahilicatia tRERMEoiSound
does not conipletdiilinakibitcivefomtbtonbofthplediplex sGid tprmth dy bred; ¢onpliogripieximfoinied,
the comp?nﬁﬁ%t_mmLgﬁr&pb/saﬁﬁt@rw%{m@[%m%@w&%xfwniaﬁdsokgdig_amw@é.fi,taﬁw@@wtic )
potenti ccording to the methods of the second, third. ang fourth embodi ts [ ion the
Bmount B ther e o S LRty ot anfy s T eSS b e ARETR
presence of tRETRRIFEXRR @8%&8&%‘%%’%‘%‘&} #5d SgBrrgERiame ?8?&%%1‘?\%”@6‘1’1‘1 BosePiAYdEcts with
PARP, whichwibighdichivel fdirdts!fherdpentid patpoertial. - 18 - The detection of the complex formed
according to the second embodiment of the invention can be performed by using labeled antibodies
directed against RARP and a syitable reado stem.. Acgording 1 ferre iment of the
second emb?(%%%ﬁn(tag?ﬁ?g}ﬁvséiﬁtlos}? Oﬁ gg)ar%gex&ﬁ t\}vée{’é)%géﬁ%%r%j t%éﬁ%ﬁrgé%%ﬂgggo@%%' uct is
detectedtby ddteRRMIRRF RARBARYITHthBY RSB SRS Y, tfﬁﬂ’é“ﬁﬁ‘d“f&hr%H’@HB&BﬁWéﬁfs of the
invention, it isptefdsred that PARP is separated from the immobilization product in order to deteimine
the amount of said complex. According to invention, separating means every action which destroys the
interactions bgt n the j iljzatio o] ] This i es .
em bodimentlo%?ljg¥ gﬁﬁéna%fggagﬁ%{%ro}lmét}ﬁ%g%@m%ﬁ%ﬁ%&@?ﬂﬁ s%eu ﬁ%ﬁ%%qélﬁﬁ%m?@g%%ﬁ?eved by
using non-spBEfiEcteEIuIAE fe SEMHER iFTTRStAF JESH et gt dBe 45I8R5EARS). In
addition3it cambehtdisibwietirenadeditisonnehtbinte tbeschd specifically elute the PARP from the
immobilization compound. Such PARP interacting compounds are described further in the following

Sections. e yinker may be a Cy.jg alkylene group, which is optionally interrupted by one or more

atoms or functional groups selected from the group conststing of S, O, NH, C(0)0, C(0),



Such non-specific methods for destroying the interaction are principally known in the art and depend
on the nature of the ligand enzyme interaction. Principally, change of ionic strength, the pH value, the
temperature or incubation with detergents are suitable methods to dissociate the target enzymes from
the immobili¥&42G4hE e application of an elution buffer can dissociatelSHE Y PAREPs by extremes
of pH value (high or low pH; e.g. lowering pH by usifig 0.1 M citrate, pH2-3), change of ionic strength
(e.g. high salt concentration using Nal, KI, MgC12, or KC1), polarity reducing agents which disrupt

hydrophobic in | e.g..dioxane or ethylene glycol), or denaturing agents (chaptrapic salts or
detergents Sg%%?%@%%%?ﬁ%ﬁ‘%&ggg@&?uﬁatgf élﬁgﬁ%ﬁx ﬁo%qé)sct:glsngg, ‘Fﬁ{g %gﬁg(? rsﬁ’ﬁ‘%? %%1% B'%rne?erably to
be separatedgRRndRTEIssleeiad i i SREASARASHAS HEMIRES To PN SREIEh HHE RS re of the

solid supportSahtl. A& kreowl @M the art. If the support material is contained within a column the
released material can be collected as column fiowthrough. In case the support material is mixed with
the lysate components (so called batch procedure) an additional separatign step such as gentle
centrifug%tior?gr’%agf/rg]e ’héjé'gs%g?&?egﬁd the. I?%Ig%sag %%g?e%)ﬁl?s I&%Yfggg‘d 'agdgﬁ S%nat%%ﬁ?%lgéghatively
magnetic be 8&E b S tekdas SBid-Supporlsotmaprkis teatd Bsrike srhrirsahdniingSample by
using a mageéticatbsicaom 1By e stpat)i diytheutmetivont.according to the first embodiment of the
invention, it is determined if PARP has been separated from the immobilization product of the
invention. This may. include the detection of PARP or the deteimination.of the amount PARP
Consequents " ot AUbled o e it the he IS SERT MR S S RSN BAREC. etnos
for the détecheiverrsEparateey siore Grhsatkulensiehaimatia s st At e used. Such methods

are known in the art and include physico-chemical methods such as protein sequencing (e.g. Edmann
antbocies dl e B e I T 1 detect
antibodies directe ains . Throughou invention,.if an.antibody. is used: in erder to detec
PARD of in GBS HLDons, Pk ’ef%‘.dv‘%fr&%?%i\é‘?%?es SRR MR SR e
specific isofolfrifEf BRRPTEMBRgRRGEE birirtrd Anduiarineiearesehilirirrrmpiend be
determiifed, ah isofpavespevifictantidodymrayrbetitsed. Aslingitatethaboveitsdichrantipodiesdre known
in the art. Furhefieies g skitl et RRISPRusRwareahpairadsianpraducing thesamenfghaxample,

s
PARP2 can %e gcéf'crf\%\é ge ectﬁg with an, nH?od OIFiirected at PARP2 that does not crossreact with
other PARP a?f‘?i?y red ersu{[,xlr%e %t”gfffolégﬁ. RS Chem. 274(25):17860-17868). Alternatively,

several isofoiius of PARP can be detected by mass spectrometry methods as illustrated in Example 2.
Preferably, PRRvisiiate ftediortiaeancoaminoh fAiRtisndataiminebtbyariady sprecrthwétrdtor
immunaogetegtigmpiegthods. 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
quaniitative riARRBFEIGP SRRBILB) e R RO b S TA15E R PbARCREHS I AEEVE A Bbsoluie
quatification)aorii@utiiligsiéey ableppotd porechibized fininsedigsupnerte Thls inpoebilizRionauniades. 5,
651- 658). WiQ1202{138229 RGHABRANHOA3426imabbilicensdingina frthenprefesied.ambodiment

of the prgse W%QHQ% 8 gh;afr Gl ;g@ﬁipg%mgss spectrometry (MS) is performed by the
identification c?f p}oteotype)atlfciil peptuj‘ésﬁof PAF\I’P. The idea is that PARP is digested with proteases and

the resulting peptides are determined by MS. As a result, peptide frequencies for peptides from the
same sourcelbaprefeiredifrebdsijnecytethe dagrellithtion semipeyué ntlynyhsbilesd greptidust thiathety pically”
contribute tojiherdentiicafietheaf ibirtnetein being termed "proteotypic peptide”. Therefore, a
proteotypic peptide as used in the present invention is an experimentally well observable peptide that

uniquelyjdensifies, . apeqiic. prRteinRPTRIBIR iveTaNR LR Foarinain.ARrsisHaskamhagimgnt, the

characterization is performed by comparing the proteotypic peptides obtained in the Course of
practicing the¥ifethSeRIGHIReTRIFBNBEY Ifth krisisatisvorasnmbicte pRdidsdonee fNPEsCE8INGSragments
prep%red by Eﬁgﬁﬁﬁﬁﬁaﬁ%@@?ﬁ%gf%rﬁéﬁimﬁﬂéﬂﬁlﬂt@grﬁﬂg%ﬁiecmdﬂ%pb!éi‘ﬁ%'Mﬁh&é%ﬁ:ﬁi@&e%tymc .
peptides are observed, for a given enzyme, it is possible to compare the proteotypic peptjdes obtaine
5tor a giverl SUFRBIZYn L HFORBUBIE e it A Bt RN BT P EHORRUE of B R Efss o
enzymes andiikesighy igléitifyingihedenz ymetablagiphesetidndh esadipl@c Apapridierhativeato mass
spectrog%etrybgn%[é/dsg, gple doted RAR? Q cluding co aIkgted bindireg é?at}régagrs or,scaffold proteins), can
o

be detecled OF its amount can be 8’8%’?%.@%‘8’3} entaton assay 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



20using a specific antibody directed against PAR? (or against an isoform of PARP, see above).
Furthermore, in another preferred embodiment, o_n]c(?_the identity of the coeluted binding partner has
been established by mass spectrometry analysis, each binding partner can be 25detected with specific
antibodies directed against this protein. Suitable antibody-based assays include but are not limited to
Western kgl 66 Aadsiasisd samtpoehdE FIS Axasgdy sraRd Ritiocdysatratysoatancambibdtitn thereof
lie establishment o(; such assays is known in the art (Chapter 11, Immunology, pages 11-1 to 11-30 in:
Short 30PFSIORBIE i 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), 35 but also to
analyse plaigisienehararodificamoripettériidosicd e prospias fidhe distecien Haifitasion or
poly(ADPxribnsylationléAfiad il pRELnBipchinicaetiBiophiisicaiels. 1928 43¢x1dp)es\WO
2009/138229PCT/EP2009/003 =21 - Fur r [ ificati mgg{s f invention
involve the lhgggsoﬁ%ygrﬁsgrbr(%%@%%ﬁ%% 5&%(%2%%’3% %_1%? a %%/ngc%agg&}l%mﬁP In e?%?:%?r%%o%%ound.
Principally:cRESSr & Q8chdtp e BEMS nVERABH 2L RS IELAIPIHE: AR bE EvBIsIRGictuI¢a! vhich is
able to intérbdewittoRpRRd dg abyoinhéitid g fithbimdingite thbdramabiizatios grmckiateofetiieckd/ention.
Preferably, the.compauRthhascaielan on RARE nf:d & sliulainmerhinRibiioRL&{TaRL Rrgjerably,
said compound is selected from the gr?up {(gﬂSlStlng of s néhetlc or n%urallé%/ 0 oc urr%%éhemlcal
compound&%¢ o‘?ﬁdﬁﬂ‘?’%yﬂ"rﬁ’gﬁﬁ YR oFR B e A% A K S JTRBURIY g ﬁwgbs tfiral small
molecule cednpowhdss Preferagblys saidrporatedundisipntiice shernessrormeetibrarynededaibitg such
compoundg. HRenRniRdeCopaRofthaniesent invaatiom) stieh &dbréry iscraenéd, tEsuth small

molecules,ate;prefe Q%%o;ts roteins-er nugleigacigs. Preferably, small molecules exhibit a molecular
weight of less tiéan (ILSO a,%br?é‘re?éﬁed ’esﬁl ’[hﬁﬁ"] a, most preferred less than 500 Da. A

"library" adeerdtiineptdohdhsrestastipn ensbrothads forathecutrelaprgsl &diidewsesesotagiufB&rous)
different cliearerbantitiesdiahaie pravided in aBOted masharzinasenablelel.a fasourcyional
dont oot DL e B B e wels or
spots on sEFREEBE AP MBI CAEMICS BuHpBinelHEPesr Bt Redst (RS TRRIEHS VAP B or more
defined pofentigdly throughput screening (HTS) of enzymes was described (Zaman et al., 2003.

Comb. Chem. High Throughput Screen 6(4): 313-320). The change of the fluorescent

properties after binding of the fluorescent probe to the target protein can be determined by

measuring for example fluorescence polarization, fluorescence resonance energy transfer,

or fluorescence lifetime. 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 embodiment, 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,



25 interacting partners in a high-throughput fashion. After the identification of a desired "positive"
interaction of both partners, the respective compound can be rapidly identified due to the library
construction. Libraries of synthetic and natural origins can either be purchased or designed by the
skilled artisan. 30Examples of the construction of libraries are known in the art, wherein natural
products are used, thﬂ%c%%tﬁé@'ﬁ&i%yp‘{@ii%ﬁ% sleding.RYRiaosthe 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 prbteidstgaimedshyrstetisturtidbiotsyyoand boinkdentaticspastenbiddt todullfiththe
specific requirementsef,tha1ingivdwabdieding 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 "drugliike spropkerdwdiment, Hbg ripetidyastioseshiige doiretiahyoselve rdeniieatiScayoarehive of
previous iperaldeas optinisaton efars: Sy ouechasaefrom compound vendors, and by union of
separate collections following company mergers. Although high throughput/combinatorial chemistry is
described as being an important component in the process of new lead generation, the selection of
library designs fo)syPEAVSIR & APTHE BUNSBHIEAR GeLaHBEIBAEH members has evolved to a new level
of challenge and importance. The potential benefits of screening multiple small molecule compound

library designs aggainsf,multiple ficlagicahasasts afferssupsiantal ApRedunlly p&daep\fﬁr fRw lead
structures. In a préeferred e_mbodgl;%eﬁrg of the second alasl thcird em%odlmenls of th
I

inyention, the
PARP containing profeYHEbAPATE < SR CORREM AR GBI PG AL dhe AL ™
immobilization product. aHowegier bitte simBitdiizend e ihaidnlishties pordpeuaddand the immobilization
product of the invention (coincubation) with the PARP containing protein preparation is equally
preferred (competitiv gindin assay).In case that the ibcubation with the compound is first, the PARP
is preferably first§ CL%: e \%/%t]ﬁetﬁoe reﬁ(p(())lrfrl11 or it(‘}% 0 minutes, more preferred 30 to 45 minutes
at a temperature of 4C to 37C, more preferred 4C to 25C, most preferred 4C. Preferably compounds
are used ghcpngeniEalivasanging fiomniicivbio 188 uMh areierblhlreserntdiohide 40 uMAThe second
step, contacting with the immobilized. |i IS preferably performed for 10 to 60 minutes at 4C. In
case of siﬁ%lﬁf{e?ﬁté%%gqﬁlgl%lgﬁ%ﬁ?t ené%%r@bis&f%esefé%rably simultaneously incubated with the compound
and the immobilization product of the invention for 30 to 120 minutes, more preferred 60 to 120
minutes at a tempgeratttrei dihvd Cato i@prmola prefemadep@rio @bnmosh pieddtfed 4C. Preferably
compounds are used at concentrations ranging from 1 nM to 100 p.M, preferably from 10 nM to 10
RM. Furthermore, steps a) toe) of the second embodiment of the invention.may be performed with
several protein pRaparaiighdia 8?8&1@%&&}@%% %H%.pfﬂ%%tn(f%%ﬁfévrﬁl (OB SRIly
interesting in the contextlsimediliowardigie theougtiput streeeingdqscecbetew) PRP praféribel
embodiment of the mgthomof,thenyeatien according to the third or fourth embodiment, the amount of
the complex formed in step c) is compared to the amount formed in step b) -23 - indicates that PARP
is a target of the compound. This results from the fact that in step c) of this method of the invention,
the compound cothpémsasithetifec|ijhat foatht Bikdhe shpaRiRsfi s grdrPaadradeatdi the aliquot
incubated with the cogpp@ungd thigdneanstreielabhithaidiersompounthbasmplaneiatl with the
inhibitor for the interaction with the enzyme and is, therefore, a direct target of the protein and vice
versa. Preferably, the identification methods of the invention are performed as a medium or high
throughput screefingdetH@vRBEbsHSRpURE SaBmiRe foaBes tintis é¥t&dent invention may be
further characterized by detei mining whether it has an effect on PARP, for example on its enzymatic

activity (antg%ﬁ}fi&n%{}(@&Mem%ﬁ}@nﬁaﬁxf@?&%&x 400493 101 Bl RIiGHY; BARR £0PURE activity

(auto poly-ADP-ribosylation) can e.g. be measured by incubating purified PARP in a suitable buffer
together WilKFSRILSS FHEIRRE B ROVERT PEBE FERBAt room temperature. The reaction is stopped by
adding trichloro acetic acid (TCA) and then filtered through a glass microfibre filter whereby the
reaction product gelyARRHROSRS setained anghefites T herfilteviscwashed:-siied aag the amount of
radioactivity is measured with a liquid scintillatin counter (Dantzer et al., 2006. Methods in Enzymology
409, 493-510). The compounds identified according to the present invention may further be optimized
(lead optimisatior)} Thisubabseguentigpthiisttisgiseryempapounds is often accelerated because of
the structure-activity relationship (SAR) information encoded in these lead generation libraries. Lead
optimisation is often facilitated due tg,the.r licability of high-throughput chemistry (HTC)
methods for folloﬁupggvr%ﬁlen gh %ﬁgllgn(\%%%?ﬁ}%%u t é’r relates to a method for the preparation of a
phainiaceutical composition comprising the steps of a) identifying a PARP interacting compound as
described above, and b) foiniulating 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 embodiment, the therapeutic is substantially purified. The subject to be treated is preferably
an animal including, but not limited to animals sugtljlg cows, pigs, horses, WO
2009/138229PCT/EP2009/003426 - 24 - chickens, Cats, dogs, etc., and is preferably a mammal, and
most preferably human. In a specific embodiment, a non-human mammal is the subject. The
compounds identified according to the invention are useful for the prevention or 5 treatment of
diseases where P lays ar e.glcj)ogr’ xam !3? PARP I.inhibitors.for cancer). Consequently, the
present inventiondg\lig? BH88 £5'th e(fftgg Wﬁgﬁ%ﬁ%gﬁﬂ?g Ilgj)f/lst’he methods of the invention for
the preparation of a medicament for the treatment of one or more of the above mentioned diseases.
Furthermore, thegyresenhiaention pebatas RpARasMAGAHIGAECOMPESTION6aMpHGIRY sRithe
compound. 10 In general, ihe Phainaceylical Cmpositions ofihe.presert Invanlign.campiss a
therapeutically effective amount of a erapeqsfic, and agp armaceu%lcally accepl?gb'al'e carrier. In a
specific embodimentPihBRetid thhipmabdiartiny Meespaé” means approved by a regulatory agency
of the Federal or a state government or listed in the U.S. 15 Pharmacopeia or other generally

recognized phargacageia hyse ARG AILAMNR PRUAI I AN gy fm "carrier

refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic is administered. Such
pharmaceutical carriers can be sterile liquids, such as water and oils, including those of petroleum,
animal, vegetablingrtsyththptisarigindnoluditg berim 6P hRFEdIt preamutoil, soybeespailaihindral oil,
Sgsamet%(%%?l@ é@%h@kméflﬁtﬁmaﬁ@rg.f@f{@mﬁfi@k@epng@g@mewm m&&iﬁi@@fisl
administered orally. Sa ueous r e preferre reier r utica
compositiéf?@‘é’&gﬁﬁsw EErZ%8§&?§® aﬁg‘ggéﬁjﬁ%‘ﬁg}gﬁ%e e%%gv @:gt@?epa ég]g}}y ehol
solutions dtéRpPSterBbBRIMPIbd RERHUH Birdtrs ForRriBdthblesdREibhs. FeUkBble ghaRbbteutical
excipientspagiyde stakel, JIHICoserJaBRees SMCTOED: 8 22 gl atidwpalt, Heeullauit chalkyvsilieengel,

sodium stearate cerpl rate, tal J ide, gt [ j lycer ylene,
glycol, Watle{jl r}setﬁiagr%rr%ﬁcf H]ﬁ(t)erﬁée. h%egg%ﬁéﬁﬁﬁﬁ%g}%,%%%%fgb?% %gm?ﬁof}é#;%qugﬁts of
wetting or eprsisiiigcalenes seRrBuierred: dgentehrHe g dBHspESHioHS M taketiE fortof
solutions, suspensFTRPammulsienantaiets, pills, capsules, powders, sustained-release formulations
30 and the like. The composition can be formulated as a suppository, with traditional binders and
carriers such as triglycerides. Oral formulation can include standard carriers such as pharmaceutical
grades of MEFHABIZIAR (ke PEtaFeh IRNERRSIURT 88 atb A Sdidiidst dRRIB, eamanb a8 mdhesium
carbonate petecikxafihiesohByitdible pipacsace atigaliddyrierdudes desdribved ynatReendesgtonises
Pharmaceyfical, Sciencast fafr, WMc MRt SlshCamresitions Ranmwibseaiainadrerpeutically
effective amount iij the the{apeutlg, re erabéy in pur}lﬂed form, to%?ther &{Ith a s#]ltable am%unt of
carrier so Sgci%gﬁ o0 BHE! 83 ACHS BPb BEP BRI St o B ISP SgNOTRE FEH DTSR WHETId suit
the mode dfeidrairiiggeativn. cwd 2089/ 138229RNG T/HPF00BB03LR6 2eR8Y- s predarreshembodiment,

the compogifipniissiasmiated e a665Hange withiseutinede! GoedFess A/ PIAIICEIES! 5),
compositiof %{j@%‘jﬂ%{ JORYEPORS &%%PQ'?%?%%H’ upﬁ%‘f‘ﬁe%%@%gdug%fg{%@"é/ SomBRAltion for

intravenous administration are solutions in sterilé isotoric aqueous here necessary, the

compositiotPtdyEisdideriee subasefanilisirg bguseadd s ioraipe srehuiterctragsigucaiieto ease
pain at thesss't?, Qﬁthﬁvﬁﬂlemﬂm@pﬂemﬂysme\mmmw%S@Eedoeither}ﬁmmaatﬁfi@raﬁﬂb(ed_
together iniiidasadedory: InaxamPle. A2 acky hopiliaad adarionwptefigasonceniiate in a

hermeticallc\é sealed container such as an ampoule or sachette indicating the quantity of active agent.
Where the 6rﬁy§&$ﬁ8ﬁ isxdpasfthistered by infusion, it can be dispensed 0 with an infusion bottle
containing sterile pharmaceutical grade water or saline. Where the composition is administered by
injection, afyampauls.pfsterlie MRle! Msdinediniesioncanbapiovided $R thatihe ingsadients may
be mixed prior to aég Jhéstratlo% 'Iélgegt eraﬁgeutl s of the invention can be formulated as neutral or salt
forms. 15 PREHHLHRAID SXEEARbIESARE B ude those formed with free carboxyl groups such as
those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., those formed with free
amine groypsssHERAS RS derived:frentésoBranyjaminepibativiaming.distyiatino,ethaiea),
histidine, procaine, etc., ?rl]d those derived.from s%diumf otagsium, ammonium, calci m, and ferric
hydroxideg.?% CII}' ods of the present Ivention can bdeé periormaed wi any prowm prepara o 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



The amount of the therapeutic of the invention which will be effective in the treat,lent of a particular
disorder or condition will depend on the nature of the disorder or condition, and can be determined by
standard clinical techniques. In addition, in vitro assays may optionally be employed to help identify
optimal dosa¥® ?at1ie&22Phe precise dose to be 25 employed in the formEfatiERi %EBYepend on
the route of administration, and the seriousness of-thé disease or disorder, and should be decided
according to the judgment of the practitioner and each patient's circumstances. However, suitable
dosage ranges for mtraventous dmlnlstr t|oF are gen aIQ{ grlzl)oO 2%e§a 0 rgﬂ ;ogdram%ge f%\ctive
compound pSF‘iﬁ‘“Srg %d?welg%fg§U|taB Polat é‘ﬁges for intranasal administration are

generally 30 éﬁ@iﬂ@%@ﬁ‘”@ll@’bé’d? ineiglnstdiss @%tﬁf)ﬁl Wai§Ht: Effective doses may be

extrapolated from dose-response curves derived from in vitro or animal model test systems. In
general, SUDRg g'e%w%\f 9@@5@ DS E@é@qu&w{% fﬁﬂﬁ?a%\q §P/&1E@réﬁ%h936é"’@é%¥e@ra|
formulatlons E};m%ﬁ?r;%ae‘!’n 0 »59}19 /ﬁa(.) fjL| 151 aqrgrdlent 35 ﬁrl%;re(g[ ver Qﬁ%ﬁ'ﬁ? are known

%ste
and can e u e t era eu e mnvent atl [posomes,

mlcropartlclegasérfh%l)e‘ﬁgé)atfsﬂI@%’ﬁci@"e I&f‘eﬁerﬁ%ngr’?{@ews Qﬁfpa‘lﬁfé’éﬂee%ﬁé%i'ﬁ@fﬂﬁ@ ﬁ?é‘r&ﬁeutlc
use of recepitswhietiaidy endedytosisecidnsirtiidy. Gheliherdpditsicarudeisaodiasaptiafoagetroviral

or other WO&ZOQQ/%@@Z%RQT @%{0%&269(%@ SYBEWS, elgndethds pdgntradusiinn inglkde but are

not limited t0| r?kaé lar, int rap ritoneal, intravenou I\,?gfcu eous, |ntr asal,
epidural, an 2 ﬁ 92) esf)&%%r%mgﬁge%é e GES a F‘ﬁ.?Ps%‘}%‘B%‘;Yz SAVEnisnt rou?e erT]orSt example
by infusién, Wu%siﬁj‘eéﬂms"é?fﬁ%%r%ﬁgﬁ 8§ EDithelial or mucocutaneous linings 5 (e.g., oral,
rectal and intestinal mucosa, etc.), and may be administered together with other biologically active

agents. Adminis{ralin.can e aSierpiaes aaale I&%@EE% lgdmaxgoeeﬁ%%gamge@(m@eeeghe
pharmaceutlca.l c% é?(?smo s of the |n ent on '1r8t %%entral nervouss stem % ‘fy itable route,
Acil

including intraventieuiarand Sﬁf“afhgg in ec),tlon iftraventical a}‘ |81r1§l r%re gied y an
intraventriculBPBathstepresprdieaniirehqds fa‘(‘i‘ﬁé@i@’&?&éﬁ}bﬁr%ﬂéﬂ%@&mﬁygl?e@er%|r
Pulmonasy adadinistratietheBnf@a sheb@rarnptoyedf el | imatesd ofeabeimhddscritsedaliidizesy anal.,
formulation withy@naereselizing AgeRk)acoshesiigggmbodiment, it may be desirable to administer the
pharmaceutical 15 compositions of the invention locally to the area in need of treatment. This may be
achieved by, for example, and not by way of limitation, local infusion during surgery, topical
application, &% aﬁﬂ’%ﬁj@?ﬁ?ﬁ@hﬂf\ﬁﬂ%@*\ﬁ%%’&?‘%ﬁﬁﬁ’@%@t@ﬁ HRGETRPI R EHO X BT chFHE T a
catheter, by mreansngfsacstippositonf, rootbinsseaheofaeplasplant: saichimapkaptdssing of a porous,
non-porgys, or gelatinous material, including membranes such as 20 sialastic membranes, or fibers.

in one embodipent, admipistration can be by dect nfestion,atie she (or fner sfe) of g palignant
tumor or neoplastic or pr neop a IC ISsue. e |nvent|on further re ates to a method for the

purification of PARISUERFH AN Ie98%keps of  a) providing a protein preparation containing PAR?,
b) contacting the protein preparation with the immobilization product of the 30invention under

conditions allpyyingheiformatioppiacompiax ketwrend R iand fempnrallizaten sraduat, and
25  stages of model organisms such as C. elegans can be used. In addition, whole organs such
as heart dissected from mice can be the source of protein preparations. 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

30 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
35  preparation includes the steps of harvesting at least one cell containing PARP and lysing
the cell.



c) separating PARP from the immobilization product. 35As 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. WHQHIY(EEEP29PCT/EP2009/003426 - 27 - With respect to PEREERHENISEh preparation
containing PARP, the conditions for contacting with e immobilization product of the invention, the
immobilization product of the invention, the complex between PARP and the immobilization product of

the invention t.eB'?e%a?;%t@pt%f PARP from the_lmmoblli atlon.g;roduct of the vent%gtggve R tthe

. 1 € 1S pUIpose dare g. Ose cglls or 11 £S5 WEIc mel 1S
detection of é%\ or etermination of Iits mour?t, Fhe em’bo Iments as ae |ne8 he

identification fARYRGEE BPIseSTHvention also apply to the purification method of the invention.  In a
preferred embodiment, the method of purification further comprises the step of topurifying a specific
isoform of P ARRR:cheefarabhresaid Punificatians Qaiéormﬁ@eawgéﬁ FAD sRRAINCARLNRdY as
explaine(j:l aqu\{% iLeSIQ.g{ é)rl%f?rred teern%pogimceelat rléhe ﬁ)uri{ %atlorré\ mg%I 0 e?f cfheu tventl n furtgner
comprises after st%ep CB &'identification o]fopro eins Oering c paB e o%in(ﬂngcto PARD. Jﬁﬁrlrsl IS

especially inteFeRERRy FharttheTBhasat SuBParsIient cbfabiek foperempisat Mradeddtntiaars
physiologicakddelgitibnsyhecdse Bisdisen pOhsite (Q preSEryentitonatndl cohditionfofithheaenzyme

which inC'Ud%ﬁﬁﬁo@ﬂ%@r?EECQPrQH?qi&ﬁo%féﬂﬁ@eﬁ@%%ﬁ“@#ﬂ[@&ﬁup@ﬂé)z@lr%%ﬁ%ﬁ'For
Y

modifications, whigh Gan ten b, dentitechwith the.elp gtmags spectometry (Y%), Gonsequenty,
na preferre embodiment; the purification method of the invention further comprises er step C) the

determitfatioff ophEther tirepeotitporutatians(pastraharstitssamg 2smelgmaes) chipmnpmphesyie
modification sstipppdiyiehd Rpsrilbesidaticnl Tiae thindingqfataiol cnttredposttrans|atibinhl modiiécations
can be determinediasiaplanedishavefandia detecianiehiPARRas e SRiemidaiRn Shthg,amount of
PARP. Prefer?%%s?%‘%l{‘%m%ds Inglude mass spegiromety, ol imynodetaction ”}e“}%‘;‘;ﬁﬁs gescribed
above. The iRvention further r_ezigfes to a‘rﬁe od for determining the presence of PARP In & sample,
comprising thewtd By 8rews)pitvidisgRepiie it sripatation ieXgcibanehesians BARP Liebetacting
the protein preparationdvitm tiveeddirp abdizgtigropreduoctinfttite ienegntiomeitisied cohditioaisalimding the

formation of g,6ammpeN PelNeH HARR ATkheTRRablizasianAIeduchianh oW @s2(28):20059-
2009/13822%8%5 P2009/003426

As an alternative to primary human cells cultured cell lines (e.g. MOLT-4 cells, Jurkat or
2¢  Ramos cells) can be used.

In a preferred embodiment, the cell is part of a cell culture system and methods for the
harvest of a cell out of a cell culture system are known in the art (literature supra).

25  The choice of the cell will mainly depend on the expression of PARP, since it has to be
ensured that the protein is principally present in the cell of choice. In order to determine
whether a given cell is a suitable starting system for the methods of the invention, methods
like Westernblot, PCR-based nucleic acids detection methods, Northernblots and DNA-
microarray methods (“DNA chips™) might be suitable in order to determine whether a

30 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

35 protein targets mediating unwanted side effects the cell or tissue may be analysed in which
the side effect is observed (e.g. cardiomyocyies, vascular smooth muscle or epithelium
cells).



- 28 - c) detecting whether PARP has formed a complex with the immobilization product. 5In a
preferred embodiment of the invention, said detecting in step c) is performed by separating PARP from
the immobilization product and further identification of PARP. Said identification may be performed by
mass spectr3Réthy s munodetection methods as described above. 10 ﬁmﬁl’r‘*@&?{é&‘%} PARP, the
protein preparation containing PARP, the conditiondfor contacting with the immobilization product of
the invention, the immobilization product of the invention, the complex between PARP and the
immobilizati roduct of the inventio e separation of P fr, I lizatignpregduct of the
invention, aﬁ‘%g%%r%elttegti%%vg? %’e R‘i%lgr eep&a%?m%‘é%?r? IE)f{tl)ltgsE ;%oéﬂ%g@%t%og?ﬁgegms as
defined abovaaiobe b RiBsdiftmcH RTSARETR GrEhBYiRNo & WSRO ERE BIRE SN Pthod of
the inventionhe Thefovexiiopléurihérpsidsesdaghestis protedurpossidtootie tmroblli2amirbduct of
the 20inVentiR@uf%f haddentificatipnof RARR-N BIaskRekMERe W aAdeckag urifigetionsol PARP
proteins. The embodiments as defined above alsg.a t f inventi jnuyention
further rélatg%l?gséefki?rgolrr%ﬂg%%& é% %8?%%&3% ngrytfgg%yrﬁt[r%ﬁo%l ig%ﬁgﬁgb%%é%o%tggh%\%{egn%n. Such a
kit is especidl§isERIMSIBRSANing the methods of the 25 invention. Further components of the kit
may be antibodies for the detection of PARP proteins, for example antibodies specific for PARP1 and
E“tibOd_ieshdi{teiQte&dQﬁhBQ%Hhﬁmkﬁt@@ ﬁiﬁ?&@ﬁfy&ﬁ%ﬁé}%@lsysttﬁufd’t@mibﬂdie_&tamdsthﬁié s, are
nown in the art and.they are commeycially available (Che : 4 :
9(13):5018- E?ﬁxsrﬁelse?%@ e 'rﬁ’.lhé%‘i 5%#5%%%%%’8%%?%%%%%@?%@ 1lz”‘itFﬁr%ﬁay 30
contain BntiberinestefrerdbeatspemrRbPYMsose (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 auxiliagurQieroneRts dsebuliarssnasns fantadetsetion: of aaihodiasypesiierisamiols, etc..

e T e

ar

fich are hot con ed as bel mitin e of protection ¢ rred by the
claims of theSBrEgwHE AyBife AfH 2R e aetwiierélin Tﬁ‘é%?%‘ iy Mpﬁe§ ’téﬁwﬂaﬁir%} Cfﬁatrix” is
used, this tempeafat srtengimehthilizagion produdhatdefinkaémitibgsiesent application. WO
2009/138229PCT/EP2009/003426 - 29 - Short description of the figures Figure 1: Reaction scheme for

the SynthegiSA%f 4&% %ba%ien%]tlfﬁéooﬂﬁi@%%%ﬁy ,%ﬁde protei Sre aration containing PARP is
5ethy|-7-(p|per|8?n- -ylmethoxy)-1H-imi azoP4, -C Pyl’l |n-4-y151-, -methy but-:?j-én;l-Z-ol .
contacted with the 1mmobilization produét under conditions allowing the formation of a
complex between PARP and the immobilization product of the invention.
20
In the present invention, the term “a complex between PARP and the immobilization
product” denotes a complex where the immobilization product interacts with PARP, e.g.

by covalent or, most preferred, by non-covalent binding.

25  The skilled person will know which conditions can be applied in order to enable the

formation of said complex.

In the context of the present invention, the term “under conditions atlowing the formation
of the complex™ includes all conditions under which such formation, preferably such
30  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 cel lysate.

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

combination thereof.



(XIIT) and 4-(4-chloro-I-ethy1-7-(piperidin-4-ylmethoxy)-1H-imidazo[4,5-c]pyridin-2-y1)-
1,2,5-oxadiazol-3-amine (XIV). The compounds were synthesized as described in example 1. Step a)
Br2, H20, rt then 50C b) POCI3, NN-diethylaniline, OC then reflux c¢) Ethylamine, rt d) HCI cone,
SnC12, reflX@}e3/aiéHcetic acid, EDC, DCM, N- 10 metftylmorpholine PriAdefi4tid2100C
g)NaNO2, rt h) Hydroxylamine, Et3N, Dioxane, refli® i) isopropylmagnesium chloride, B(OMe)3, H202,
-78C ) tert-butyl 4- (bromomethyl)piperidine 1 -carboxylate, CsCO3, DMF, 40C k)

2-meihy 13 puvn 2.0l 12gi0s e ghosBPine RASHN Ol ik DR RURRLAIG ) 4N He!

in Dioxane,
4-(2-(4- amm%@@&?&’dﬁé‘i@ﬁ@%}ﬂl&dﬁﬁyi ?hf'ppﬁ‘éﬁ‘élﬁl] state of proteins within cells is described

ylmethoxy)-%it fteniclaias{@ G olmyuddin Peyd,) Chapeth it 8 Jyf-2-olu@al ) Boriifieine , 3visty Udasse of

3(3(4} Chlc()jro %&”H'ﬁa%?@”ﬁ’éﬂn'ﬂféﬂm ﬁ’éﬁ%{ I@Hx%@fﬁazeﬁiﬁ Kenneth I(Ij\/i Yamada (eds.) Current
c}pyridin-2- mine r Q r

|mmgt):)/|h§at|§)r¥c’)8ﬁ‘?§ Iﬂnde?zd‘ﬁaﬁ ote OPr?J %‘ %éers%:jn%%\\/hv?t{ﬁ)%gggmagg%bn ]J:%l%%ég& own. The

drug pulldowB@xpekHEA0ED HEHGHRE 0&§°@é§ﬂﬁl§eﬁ°ﬁ‘éﬁaﬁ?&e Mipieh2Q 0 Wx?ﬁmlfﬁ*ﬁ'}rkat and

25Ramos celbdysadesbantaiggng 50 mg of protein. Proteins bound to the affinity matrix weré eluted
with SDS sample buffer and separated by SDS- polyacrylatnide gel electrophoresis The indicated gel

areas were out as gel slices prote werg treated with tr. sm ] by mass
: %O%ug % t % 310? \fvtﬁo,[%éf 10118 %Hf? g&%gt;{%ou Y S[h%

spectrometr re B?ug pelfﬁ oW eXpenment wi e |mmo zatlon com XIV; A protein

gel aﬂeﬂ%talmﬁﬂgwmméhﬁ b‘f‘i‘ﬂi‘é’ﬁt‘ﬁiﬁé"%@ﬁé\ﬁﬁ tﬁ%éearﬁﬁﬁﬁﬁﬂﬁ%%ﬁ?’é%@ ég%erformed
as descrlbedolgsueﬁﬂmpl& 2 omitoantt: tefhixture fdursap@nibR aheosacetlllysategooentdisienyiBdymg of

protein. Proteing t@&&ﬁtﬁlﬂyi%mﬁw%wﬁr&séet&%mﬁbr@%xﬁﬂmelsr@éfﬁezraﬂﬂ sepatated by

SDS- polyacr amlde Ielec rophoresis..35The.in tedh% reaslwer cut out %&g% slicgs, proteins
were treatedké}@% ?Fﬁf} (?ns%nﬁ e eiidstt%ﬁ;e cé‘l’ls Al “Spectro m C(()g eHE &-91

2009/13822@?1@?@@21@@97@@ t S@Pﬂ%@L#’édspﬁffﬁﬁa%ﬁa@écfﬁeﬂ’é'%%rﬁéﬁ‘ﬁmﬁﬁms
(IP100449048:m)vBe plide sdaentifiechliylinaswy spbatiometnydititersi drgg potldeguire geaditient with

'mmob'“zat'q'aega@mmgo&Il@&ﬁesbgwnaenm&g RAARE, UREISBINGH. theRigMife TisATRIRRA GG Sequence
of human PARPIOag 0199%1%%17163 ok tldesf,‘ |{jo nt|figgelgg %%PPO n%tx %Hg%gp dﬁagcgulldown

=111 C
experiment with immobiTizaton comp ound are shown in type and underl Figure 8

Amino acid s@cfbéﬁt‘i‘e"ﬁflh‘eﬁﬁﬁﬁri’%ﬁﬁf& P 6T B PRSI R P BB RIS iRt ﬁ@ﬁ?ﬁmﬁ gyal
spectrometrysefigy avidehigylilltcentnaijtherd riiobitiz etibfilcorepditivasX Hbaredmpisidhy secneginderlined.

Figure %AmHéQe@s(H@ %@QU&E&?@&B%ﬁ&ﬁ%&ﬂé&hﬁi&%&ﬁﬁﬂ&sﬁ&m@%ﬂﬁq{@sd&emgfi@@ampmass

spectrometry after a dr uIIdown WI'[
underlined. ureT rﬁgo %ng’(r:rlidr%aéyqﬂ nﬂ]cg%%%?ﬁgg\g% Ple%ﬁ%(%g%l?é}ﬁg%%g{%%g@ identified

by mass spe&ﬂ*&ﬁﬁ’é}t‘?? éﬁgﬂa‘arwp‘ﬂﬂﬁ?ﬁ%m‘ﬁmﬁo‘ﬁﬁﬂgﬂ% ebrApGEH 8% Hbe and

underlined. 2fr&Exaimplbs methods of the invention will be apparent to those skxlied in the art and are
encompassed by the term “essentially physiological conditions” as used herein. In
25  summary, it is to be understood that the term “essentially physiological conditions™ relates
to conditions close to physiological conditions, as e. g. found in natural cells, but does not
necessarily require that these conditions are identical.

For example, “essentially physiological conditions” may comprise 50-200' mM Na(l or

30 KCI, pH 6.3-8.5, 20-37°C, and 0.001-10 mM divalent cation (e.g. Mg+, Ca++,); more
preferably about 150 m NaCl or KCI, 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

35  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-jonic detergents.



Example 1: Preparation of the immobilization compound and immobilization product (affinity matrix)
25This example describes the synthesis of compo &ds and methods for their immobilization on a solid
support yielding the immobilization product (affiniﬁjI atrix) used in the following examples for the
capturing of PARP proteins from cell lysates. The synthesis of compounds is illustrated in synthetic

scheme 1é?é?dﬁﬁi})f‘gﬁxt@éiygﬁ}%fi&ﬂgﬁgﬁ9&1‘&%&9{%3‘@H%“a%z@_'%ﬁ%%%%&%”75.50 Rferabl
4-hydroxy-3-nitro ﬁldlne (%} . %gumol) in water (50m1) was added brorg%?e ég %rlgl, 6§mmol)

9,5
drop wise Z0703H ®erhpetatliar oz LGRIRSTHBHOPCR AL B 5t RGPS £38¢ for 2
hours. Aftéfcadlinguth room tempetative ahdstiinadeat ferthefelzghdlar othB prdduoenwa$ fittekéd, washed

\(/gIQSColg gﬂ/ﬁt@[ MSQ%B?Q ?fgr}qgr.vmeam@tﬁﬁ? ! s tangeld E@) %ﬁ&?%@ﬁ%ﬁ% PRegeMehife solid
.350, 76%). = mn, no significan race. Synthesis.of . )

S brono ARSI BT (e VIS 2SO RIS b b BB boBBE LS s b orus
oxychlorideufBarsigetetddivnicdaers wownpiatioe e S3lbrohol 5 AESByridin-4-ol (6.57g, 30mmol). The

resulting suspension was stirred at 0C and N,Ndiethylaniline(4.77m1, 30mmol) was added drop wise.

The resultg e was MRIMED RS MBRIalN A MEn IR IRIG U TR (hewlling black
solution was 5 concentrated un vacuum and the residue poured onto ice. The mixture was

extracted VAR Y2ODREL FieP 160 AR BREFER Wauria STrsl g s hate P hisdamsriedemaldhed on
MgSO4. Aftesdilteititnl thetsoenThvas ey eshtes tieldithe ¢ asidd endnponmchastadfrowr il which

solidified ypop fyrtherdning (64598 LEVR RIZ3IRIPR AR:Sionifisant Ma laces 1Qpoyathesis of

3-bromo-N-=ethyl-5-nitropyridin-4-amine (1) Tq a solution of 3-bromaq-4-chloro-5-nitropyridine (6.45g,
25.4mmolfHHHFHECH1 G 139EE alRIE d 'Sty 4 SEILTRTRbF YthDrarMRE R a8Er B8 SolRich 101mmol,
13ml).Thessoletiontivasistined strooiiztemperature for 3 hours then poured into water. The resulting
15solution was extracted twice with ethyl acetate. The organic layer was washed with brine, then dried
over MgS%éé. The solvent was remaved. The cru? product was, purified by flash chromatography
(ot Ao ETAREE T6 SRS et 8 LOINRE i B SO TS 4567 BoR et
Rt=2.82mu gkt erxd@epnBiagosphthaBiE 1St isrobndunashlof dhrl neehiipyridinedcatigiantitee (V)
3-bromo-Ngihyd:5-pérsayidinrramige b 63embBmmabh Was dissolvedin canpsenirieddiydiochloric
acid (47m1), and heatediat 8o, Tin,(hionde, (1080, 3 7mmeD was,added in porians, The [paction
was heated at reflux for 1 hour then allowed to cool to room temperature overnight. The off white solid
was filteretinspiRkis dos perstet(sacieytwatet 2% bowh prive gy tyjdistedfigl 2 by addition of 12N
sodium hydroxide. The resulting

In the method according to the first embodiment of the invention, the detection or determination

of the amount of separated PARP is preferably indicative for the fact that the compound is

able to separate PARP from the immobilization product. This capacity indicates that the

respective compound interacts, preferably binds to PARP, which is indicative for its

therapeutic potential.

In one embodiment of the method according to the second embodiment of 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 embodiments 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.



solution was extracted with ethyl acetate (2x120m1). The organic layer was washed with brine, and
dried over MgSO4. The solvent was removed to yi?gj the desired compound as a yellow oil (3.98g,
83%) LCMS Rt=3.07mn [M+Hr=249.9-251.9. 30Synthesis of
N-(5-bromo-2-chIoro-4-(ethyla_m_ino)pyridi_n-3-_y1)-2-cyanoacetamide_ (VI_) To a solution of

5-bromo-2s¢hlore-Nd. ctwlnyriding R A Amine. 3988 da,ammelindichioremeihane 4oml) was
R AR e R G
63.5mmol}: i S ed under
vacuum. Taystemslurry was added 35 150m1 of warm ethyl acetate (40C). The organic layer was

washed with 2x 125m1 of warm water (40C), brine (200m1) then dried over M8SO4.. The solvent was

partially removed to obtain a slurry which was filtered. The white solid was washed with 2x20m1 of
V0 20001890 S GBBRRATE "] DO HABIHTERCA VR BT REROG 1o yiel
the desireigtvondi4AR Bagd 1edmpaviizRien Bldvct[MésipeBid 9 Blgmining yisthasiznbf
2-(7-bromo-4-chloro-I-ethyl-IH-imidazo[4,5-cjpyridin-2-y1)acetonitrile 5(VII) To
N-(5-bromg-2-chloro-4-(ethylamina)pyridin-3-y1)-2-cvanoacetamide (3.15d, 9.9mmal dded
glacial ace%cﬁéec?aﬁ%r%i(]%{# %ngfs%%gsﬁ%% %v%@s%%g E eglgfl ﬁ%ﬁgjrl gﬁgd?gl gﬁsepr%g%u ﬁ:ﬁg%glution was
cooled to rObRPiémriserittad fryickethaaelilEatiib RdUrhitn iR (REFFHB SR SR efu. LCMS
Rt=2.93mriM dohi}p:298.8-300.8. 10 Synthesis of
7-bromo-4-chloro-I-ethyl-N-hydroxy-IH-imidazo[4,5-cfpyridine-2- carbimidoyi cyanide (VIII) To the
solution of 2-(7-bromo-4-chloro-1-ethyl-1H-imidazo[4,5-c]pyridin-2-ypacetonitrile was added slowly
NaNO2 (147EE34 BN JY STHE e SCROH NS THERS vl A tEntrETR v It OPfe
resulting sbéicveas fitterechmwhbshediwithomaerizchdaded hRPvathismiovkrder 40Caomteld e desired
compounde(3, e ST TERKYD o EMEPRIGS BRMA ML AAG322:33298.  Synthesis of
4-(7-bromo-4-chloro-I-ethyl-IH-imidazo14,5-elpyridin-2-y1)-1,2,5- 20o0xadiazol-3-amine (IX) To a stirred
mixture of 7-bromo-4-chloro-I-ethyl-N-hydroxy-11-1-imidazo[4,5-c]pyridine- 2-earbimidoyl cyanide
(3.12g, 9.5Mmelytienlienahe (BOevedaby wistylamines ST 2eagcd piisijoRasdatiddeialserltivn of

hﬁ/d rOXyl?rBlm&%%g'mWaﬁiéméaergbmpaﬁtmmlf, $fi%ﬁﬁb@tt@fﬁﬁ<\i@kﬁx&t%l f@ﬂﬂzdﬁuﬁeaﬁtion was
then cooled to room temperatyre. ., he . /5mi was filtered and.the filtrate evaporated. e a
yellow solid “Thie ‘scgﬂds Bvegls% scﬁ“}si eer%‘éll%:e’dt }% %g%ger%ilfl Ml mwoa_ry‘rf;"llfea 13?13 %rﬁ}}%‘glgt éag% fgggg/mn, then
filtered to yisRIAGHR SEeRER ot desEen Swibshintha 5y loeory SSMSRI=4. 15mn [M+H]=343-347.
Synthesis of 2-(4-amino-1,2,5-oxadiazol-3-y1)-4-chloro-1-ethyl-M-imidazo14,5- 30cipyridin-7-ol (X) To
2 Suspens A RLSHLHMOBANRI G- SRS RIARA e Y Bk o RAAGIRZ 6l - amine
(1.829,5.3 mrnotb In tetrahyfrofuran (46mé) af -78C was slowly added isapropylmagnesium c¢hloride
(2M in THES 85R$29 §0 0% ST P dH&tDf SHAS e BHERI 27 GCTRERAL th tidh ! Affer stirring
10mn at -78€natiméthyitbordte, (fhd 2eniperature or incubation with detergents are suitable methods

to dissociate the target enzymes from the immobilized ligand. The application of an elution

buffer can dissociate binding partners by extremes of pH value (high or low pH; e.g.
lowering pH by using 0.1 M citrate, pH2-3), change of ionic strength (e.g. high salt
concentration using Nal, KI, MgCl,, or KCl), polarity reducing agents which disrupt
hydrophobic interactions (e.g. dioxane or ethylene glycol), or denaturing agents

(chaotropic salts or detergents such as Sodium-docedyl-sulfate, SDS).

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 Iysate
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.



3518.5mmol) was added and the reaction then stirred at -78C for 1 hour. The mixture was then
warmed to room temperature and stirred overnigh ér he reaction was cooled at 0C. Hydrogen peroxide
(50% in water, 5.46m1) and sodium hydroxide 3Ntz .64m1) were added together, keeping the
temperature of the reaction below 40C. The resulting mixture was WO

2009/ _138?II§%@§I{ %F&Q%%&g%@&fd%ﬁgﬁ%%wgﬁmlaﬁbfeﬁt LPQ {EMRRIAHE fRf2NQLsSs The

organic solvent was removed under vacuum (water Jeft). and th res%ié'}% \;,éjs ension.was acidified to

pH=1 by dtaifibr8? IRPHY SFERREHC . i SRR LAAHeD R EHCh rature tor38mn. 45m1
of ethyl acetdtelviredatide dnarfd’thB Reactiod wasstirted af thommempBrakdte a further 1 hour. The
5mixture was filtered (2 crops). The solid was washed with 9m1 of water, 9m1 of ethyl acetate, 9m1 of
toluene, and 9m1 of ethyl acetate. After drying in a vacuum pven at 40C, the desired.compound was
obtained a O&%?@I?SW%OI% ?f?ﬁrm éﬁ%ﬁf@l\%ggﬁa@%‘?ﬁ m%t? ﬁa+ﬁf§‘3§fa%‘§§ Wé@%%e@lst%? tert-butyl
44(2-(4-arnimontigh Srosthditiz 61138 datetijeroof ewnprated PARP or for the determination of its
imidazoi4, syaayridine: fnydaxydmethybpipgridire mearhonylate () @l asalution®fsico-chemical

2-(4-amino-1,2 5-oxadiazol-3-y1)-4-chloro-l-ethyl-IH-imidazol4,5- clpyridin-7-0l 20,4.78mi ol) in
cimetny R e Pt ) RS SR el er-%b%%?f%%%%ﬁé%%?mf%ﬁ?&fd% Ry
4-(bromorfBeRyDpRSEfiBIAGolt aFGB Hed@asHS Y st ds pmabtyins anébedicn HrstedAgaintt40C for
20 hours. PA®&reaction was then partitioned between ethyl acetate and water. The aqueous layer was

extracted twice with ethyl acetate. The combined organic layers were washed with brine and dried
over MgSO4. The solvent was removed to give a yellow solid which was triturated with hexane/ethyl

acetate to GREUERHelifel EHPBUH FRFEIAMIOH (U0 5890 LIS SORE LB Hnrdshiy
fragmentsdaitaiie itSynthesigeof. ters-BOAA ), the skilled person will understand that, if a specific

4-42-(4-amipRdlo? PXRPAZQL BV daed sk 4 (B AR -SF a specific isoform of PARP is to be

methylbut-|-yny1)-1H-imidazo[4,S-cipyridin-7-yloxy)methyl)piperidine-1-carboxylate (XIL) 25In a
microwaveé%%ygl}?@ﬂaﬁﬂtﬁo ffﬁ?gﬁll%@T@éyﬁgggﬁéfig{%gy%ﬂ%ﬁ%%é% V)?I-fﬁq% oS
imidazo[4, &< jpyridins7tytoy) ivethgtipiertiingdled isssopdtea@dmel Ohatl Yoz e dissngozo2g,
0.0033mmglheSodium iodide (0.005g, 0.003mmol), DBU (0.023m1, 0.15mmol), triethylamine
(0.017m1, 0.125mmol), 2-methyl-3-butyn-2-ol (0.023m1, 0.24mmol), tetrakis triphenylphosphine
palladium (0) (10% weight, 0.005g) and DMSO 30 (0.6m1) were mixed together. The solution was
degazed, feretieipelddd dcarbamssHic i dRipcHEaethiaaaptibrs Ve e doERORY 5 haurs. The
reaction wasedihiedraithcathyiscetate, vaRRethmilh watebckh@\agueosls, 1age9 wWaBedtratted. twice
(3? :ﬁ%@(ﬁ‘i’%’%gﬁ‘?d organic layers were washed with water, brine, then dried over

with ethyl ?_19
MgSO4. The solvent was removed to give a crude product which was purified by prep HPLC to yield

35 the desired compound (0.012g, 23%) LCMS Ri=4.43mn, only fragments available. Synthesis of
4-(2-(4-amideeth 2i5ebxadiazel-Boforhetil- AR Piparibinddtgdmetmoxy)ss spectrometry methods as
11-1-imidazpld,3:&lnyritifags)l)- 2-methylbut-3-yn-2-ol hydrochloride salt (XI1)

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).



WO 20(19/138229PCT/EP2009/003426 - 34 - tert-butyl 442-(4-amino-1,2,5-oxadiazol-3-y1)-1
-ethyl-4-(3-hydroxy-3-methylbut-lI-yny1)- 1 H-imidazo[4,5-c]pyridin-7-ylox y)methyl)piperidine- 1
-carboxylate (1 2mg, 0.023mmol) was dissolved in methanol (3m1). HCI 4N in dioxane (2m1) was
added and tHO#4&HWas stirred at room temperature 2 hours. The solfEhtiiAY 18 ved under
vacuum. The 5resulting solid was triturated in methafol (1.5m1), filtered, rinsed with cold methanol
(0.5m1) to yield the desired compound as a white solid (9.7mg, 92%). LCMS Rt=2.18mn. Only

f ilable. II- d6- _a o
i o SR USRS RO DS i et 2.
6H), 1.470, I)mees Sperisesitar (MS r

is performed by the identtficafion of proteo?ypic peptides of

4-(4-ehIoro-Pﬁm;/.l-TH@HGemi@Enﬁth{yHﬂ&deyﬂi@HMidahomWrﬂdmmyrﬁm@i,@mmm-amine
Lozgagj Zalt_ M%.QSIS&@ @P!M@Pﬁgf zg_e&fﬂ%,l)l/beptide ﬁeqtllﬁncigs for peptides from the same source

-((2-(4-amino-1,2,5-axadiazol-3-y1)-4-chlgro-1-ethyl-IHimida S- rdin-7-ylox Jpiperidine
-1-carbo§<yla?é°(t§}.6¢g%g,éb. 93%’%% Afar%rfgfﬁé énr?gf iﬁig#gs%%%ga%}%#%%i%lox% e%%é (F)) gnd the

reaction wasCSHFEHaT 1o oWF tdATHERgATIN RT3 thuRIotHE J5Ren et nREVE0NRIE AFPHYSidue

triturated witTraetoanal febtotipicTpridsiduesadmfitiensdstne inyanifiedibppesperPECaldyyiald the

desired prodygt.as:giiieRoWsar(Q REBRENAE%) LM RiskiRdMmroRMYsbagments available.. 1H
NMR (d6-DMSO, 400MHz)5-= 8.40(s, 1H), 8.01(s, 1H), 6.96(s, 2H), 4.84(q, 2H), 4.19(d, 202H),

3.24(m, 2H), 2.79(m, 2H), 2.12(s, br, 1H), 1.89(m, 2H), 1.6-1.3(m+t, 51-1). Table 1: Abhreviations Br,
Brominé®H20ApPardinR 003 PRESERoTIb A RMb ik T aCISarERIBReHEIeH 81 SoPRAHIB ife

proteotypic peptides obtained in the course of practicing the methods of the invention with
known proteotypic peptides. Since, when using fragments prepared by protease digestion
for the identification of a protein in MS, usually the same proteotypic peptides are
observed for a given enzyme, it is possible to compare the proteotypic peptides obtamed

i5  for a given sample with the proteotypic peptides already known for enzymes of a given
class of enzymes and thereby identifying the enzyme being present in the sample.

As an alternative to mass spectrometry analysis, the eluted PARP (including coehuted
binding partners or scaffold proteins), can be detected or its amount can be determined by

20 using a specific antibody directed against PARP (or against an isoform of PARP, see
above).

Furthermore, in another preferred embodiment, once the identity of the coeluted binding
partner has been established by mass spectrometry analysis, each binding partner can be
25 detected with specific antibodies directed against this protein.

Suitable antibody-based assays include but are not limited to Western blots, ELISA assays,
sandwich ELISA 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

30 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),

35  but also to analyse posttranslational modification patierns such as phosphorylation,
ubiquitin modification or poly(ADP)-ribosylation (Affar et al, 1999. Biochimica et
Biophysica Acta 1428, 137-146).



EDC; 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride Dichloromethane DCM NaN 02
Sodium nitrite Et3N Triethylamine B(OM e)3 Trimethoxyborate H202 Hydrogen peroxide CsCO3

Cesium carbonate DMF Dimethyl formamide THF Tetrahydrofuran Zn Zinc Nal Sodium iodide DBU
WO 2009/138229 PCT/EP2009/003426
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Furthermore, the identification methods of the invention involve the use of compounds
which are tested for their ability to be a PARP interacting compound.

Principally, according to the present invention, such a compound can be every molecule

5 which is able to interact with PARP, eg. by inhibiting its binding to the immobilization
product of the invention. Preferably, the compound has an effect on PARP, eg. a
stimulatory or inhibitory effect.

Preferably, said compound is selected from the group consisting of synthetic or naturally
10 occurring chemical compounds or organic synthetic drugs, more preferably small molecule |

organic drugs or natural small molecule compounds. Preferably, said compound is

identified starting from a library containing such compounds. Then, in the course of the

present invention, such a library is screened.

15 Such small molecules are preferably not proteins or nucleic acids. Preferably, small
molecules exhibit a molecular weight of less than 1000 Da, more preferred less than 750
Da, most preferred less than 500 Da.

A “library” according to the present invention relates to a (mostly large) collection of

20 (numerous) different chemical entities that are provided in a sorted manner that enables
both a fast functional analysis (screening) of the different individual entities, and at the
same time provide for a rapid identification of the individual entities that form the library.
Examples are collections of tubes or wells or spots on surfaces that contain chemical
compounds that can be added into reactions with one or more defined potentially

25  interacting partners in a high-throughput fashion. Afier the identification of a desired
*positive” interaction of both partners, the respective compound can be rapidly identified
due to the library construction. Libraries of synthetic and natural origins can either be
purchased or designed by the skilled artisan,

30 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 biclogy and bioinformatics.

35 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



1,8-Diazabicyclo[5.4.0]Jundec-7-ene Dimethyl sulfoxide DMSO MeOH Methanol MgSO4 Magnesium
sulfate LCMS Liquid chromatography Mass Spectrgscopy Rt Retention time NMR Nuclear Magnetic
resonance WO 2009/138229PCTTEP2009/003426-"35 - MHz Megahertz s Singlet d Doublet

have, in the past, been acquired by several means: by archive of previous internal lead
optimisation efforts, by purchase from compound vendors, and by union of separate
collections following company mergers. Although high throughput/combinatorial
chemistry is described as being an important component in the process of new lead
generation, the selection of library designs for synthesis and the subsequent design of
library members has evolved to a new level of challenge and importance. The potential
benefits of screening multiple small molecule compound library designs against multiple

biological targets offers substantial opportunity to discover new lead structures.

In a preferred embodiment of the second and third embodiments of the invention, the PARP

containing protein preparation is first incubated with the compound and then with the
immobilization product. However, the simultaneous incubation of the compound and the
immobilization product of the invention {coincubation) with the PARP containing protein

preparation is equally preferred (competitive binding assay).

In case that the incubation with the compound is first, the PARP is preferably first
incubated with the compound for 10 to 60 minutes, more preferred 30 to 45 minutes at a
temperature of 4°C to 37°C, more preferred 4°C to 25°C, most preferred 4°C. Preferably
compounds are used at concentrations ranging from 1 nM to 100 pM, preferably from 10
nM to 10 uM. The second step, contacting with the immobilized ligand, is preferably
performed for 10 to 60 minutes at 4°C.

In case of simultaneous incubation, the PARP is preferably simultaneously incubated with
the compound and the immobilization product of the invention for 30 to 120 minutes, more
preferred 60 to 120 minutes at a temperature of 4°C to 37°C, more preferred 4°C to 25°C,
most preferred 4°C. Preferably compounds are used at concentrations ranging from 1 nM
to 100 uM, preferably from 10 nM to 10 uM.

Furthermore, steps a) to ¢} of the second emboediment 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
embodiment, 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

embodiment, a reduced amount of the complex formed in step ¢) in comparison to step b)



Triplet cl Quadruplet Multiplet H Hydrogen br Broad MW Molecular weight V Volt amu Atomic mass

unit ml Millilitre min Minute mmol Millimole g Gram23

indicates that PARP is a target of the compound. This results from the fact that in step ¢) of
this method of the invention, the compound competes with the ligand for the binding of
PARP. If less PARP is present in the aliquot incubated with the compound, this means
preferably that the compound has competed with the inhibitor for the interaction with the

enzyme and is, therefore, a direct target of the protein and vice versa.

Preferably, the identification methods of the invention are performed as a medium or high

throughput screening.

The interaction compound identified according to the present invention may be further
characterized by determining whether it has an effect on PARP, for example on its

enzymatic activity (Dantzer et al., 2006. Methods in Enzymology 409, 493-510).

Briefly, PARP enzyme activity (auto poly-ADP-ribosylation) can e.g. be measured by
incubating purified PARP in a suitable buffer together with DNasel treated DNA and [*P]-
NAD at room temperature. The reaction is stopped by adding trichloro acetic acid (TCA)
and then filtered through a glass microfibre filter whereby the reaction product polyADP-
ribose is retained on the filter. The filter is washed, dried and the amount of radioactivity 1s
measured with a liquid scintillatin counter (Dantzer et al., 2006. Methods in Enzymology
409, 493-510}.

The compounds identified according to the present invention may further be optimized
(lead optimisation). This subsequent optimisation of such compounds is often accelerated
because of the structure-activity relationship (SAR) information encoded in these lead
generation libraries. Lead optimisation is often facilitated due to the ready applicability of
high-throughput chemistry (HTC) methods for 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 embodiment, 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,



API Atomic pressure ionisation ES Electrospray NMR, LCMS and prep HPLC conditions: All
reactions were carried out under inert atmosphere. 5 NMR spectra were obtained on a Bruker dpx400,
The LCMS analytical samples were run on an Agilent HP1100 - LC/MSD VL system using the following
conditions: CHRAME IBHEhomenex Gemini C18 30 x 3mm 31.im  SolvertSTARXAWF490.1% Formic
acid; B= Acetonitrile + 0.1% Formic acid toFlow Raté4t.2m1/min Temperature: 40C 15Table 2: '
Gradient conditions Time (mm) %A %B 0.00 95.0 5.0 6.00 5.0 95.0 7.50

chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. In a

specific embodiment, a non-human mammal is the subject.

The compounds identified according to the invention are useful for the prevention or

5 treatment of diseases where PARP plays a role (for example PARP1 inhibitors for cancer).
Consequently, the present invention also relates to the use of a compound identified by the
methods of the invention for the preparation of a medicament for the treatment of one or
more of the above mentioned diseases. Furthermore, the present invention relates to a
pharmaceutical composition comprising said compound.

In general, the pharmaceutical compositions of the present invention comprise a
therapeutically effective amount of a therapeutic, and a pharmaceutically acceptabie
carrier. In a specific embodiment, the term "pharmaceutically acceptable" means approved
by a regulatory agency of the Federal or a state government or listed in the U.S.
15 Pharmacopeia or other generally recognized pharmacopeia for use in animals, and more
particularly, in humans. The term "carrier™ refers to a diluent, adjuvant, excipient, or
vehicle with which the therapeutic is administered. Such pharmaceutical carriers can be
sterile liquids, such as water and oils, including those of petroleum, animal, vegetable or
synthetic origin, including but not limited to peanut oil, soybean oil, mineral oil, sesame oil
20 and the like. Water is a preferred carrier when the pharmaceutical composition is
administered orally. Saline and aqueous dextrose are preferred carriers when the
pharmaceutical composition is administered infravenously. Saline solutions and aqueous
dextrose and glycerol solutions are preferably employed as liquid carriers for injectable
solutions. Suitable pharmaceutical excipients include starch, glucose, lactose, sucrose,
25 gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc,
sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the like.
The composition, if desired, can also contain minor amounts of wetting or emulsifying
agents, or pH buffering agents. These compositions can take the form of solutions,
suspensions, emulsions, tablets, pills, capsnles, powders, sustained-release formulations
30 and the like. The composition can be formulated as a suppository, with traditional binders
and carriers such as trigiycerides. Oral formulation 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
35 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.



5.0 95.0 7.60 95.0 5.0 8.00 95.0 5.0 Wavelength:  254nm (reference at 400nrn) 20 210nm
(reference at 360nm) WO 2009/138229PCT/EP2009/003426 - 36 - Mass spectrometry conditions:
The mass spec data were gathered in positive mode, scanning for masses between 150 and 700amul,
using a fragrteht¥° A% rom 118V to 400V (for MW= 118.09 to MW= 9 XX BEFLHELET#Y). The
prepared samples were run on a Waters - ZQ preps¥stem using the 5following conditions: Column:
Phenomenex Gemini C18 100 x 21.20mm 5pm Solvents: A— Water + 0.1% Formic acid; 13= (95%

Acetonitrile: %r 1°o Forml |d Flow Rate 2 O%OTem rgture: Room temperature
Gradient con tlor{jagig Sra o cond Ion&were vanan ate ing oA it g ARSI IRHAIRR each

compound Wﬁ’i?éf‘élﬂﬁqﬁ @D@Ap@éfg@ﬁgwiﬁ@m:q@gog@@ﬁnqdapw for intravenous administration to

human beings. Typically, compositions for intravenous administration are solutions in
sterile isotonic aqueous buffer. Where necessary, the composition may also include a

5  solubilizing agent and a local anesthetic such as lidocaine to ease pain at the site of the
injection. Generally, the ingredients are supplied either separately or mixed together in unit
dosage form, for example, as a dry lyophilized powder or water-free concentrate in a
hermetically sealed container such as an ampoule or sachette indicating the quantity of
active agent. Where the composition is to be administered by infusion, it can be dispensed

10 with an infusion bottle containing sterile pharmaceutical grade water or saline. Where the
composition is administered by injection, an ampoule of sterile water or saline for injection
can be provided so that the ingredients may be mixed prior to administration.

The therapeutics of the invention can be formulated as neutral or salt forms.

15 Pharmaceutically acceptable salts include those formed with free carboxyl groups such as
those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., those
formed with free amine groups such as those derived from isopropylamine, triethylamine,
2-ethylamino ethanol, histidine, procaine, eic., and those derived from sodium, potassium,
ammonium, calcium, and ferric hydroxides, ete..

The amount of the therapeutic of the invention which will be effective in the treatment of a
particular disorder or condition will depend on the nature of the disorder or condition, and
can be determined by standard clinical techniques. In addition, in vitro assays may
optionally be employed to help identify optimal dosage ranges. The precise dose to be

25 employed in the formulation will also depend on the route of administration, and the
seriousness of the disease or disorder, and should be decided according to the judgment of
the practitioner and each patient's circumstances. However, suitable dosage ranges for
intravenous administration are generally about 20-500 micrograms of active compound per
kilogram body weight. Suitable dosage ranges for intranasal admiinistration are generally

30 about 0.0 pg/kg body weight to 1 mg/kg body weight. Effective doses may be
extrapolated 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.

35  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



Mass spec conditions: 15The mass spec data were gathered in positive and negative mode, from 150
to 700 amu, using API and ES modes. 20lmmobilization on beads (immobilization product; affinity
matrix) NHS-activated Sepharose 4 Fast Flow (Amersham Biosciences, 17-0906-01) was equilibrated
with anhydréti8 BRISEEDimethylsulfoxid, Fluka, 41648, 1-120 0.005%). Frll B 88t dd Beads was
placed in a 15 ml Falcon tube, compound stock sottdfon (mixture of two isomers as shown in Figure 4;
usually 100 mM in DMF or DMSO) was added (final 25 concentration 0.2-2 pmol/ml beads) as well as
15 ul of triethylamine (Si T-0886. 99% pure). Be ere incubated at room te rature in
darkness on %ér?t 8¥id-ect)%/'e%%%r?aogﬁa %rl I&%L%kéwoa{iellgglr%ge,Véucgie%ﬁ?ﬁgn%dggﬁlgg I_hmoc.)“%?%éﬁ-%o hours.
Coupling effit AR ISRt iHRRSH 16) 981 L B Y BRPHE a S AN o lIFERTASPE KIBIEKEY: RPth&iation with
aminoethanabatecfhetenmppeeatdseroaythe eda-olasterehdshakeranveninightoBeatls were30 washed
with 10 ml ofiMRR, aRdhuaEeialtshi NP ABKIRANN ik -cphiRsEabeAdRWEsaIRRd AR thgsaffinity

matrix in_example 2 and 3., Control s (no ligand immahilized) were generated by blocking the

NHS-orchme B b i A S B A D S of

PARP proteif¥|#¢iig RO e o MBI (ARF 3000 A8 ISP PE P2P JDFGHBIRIE 1137 2o This

example dendesistbitas theubroflithehammedilizeal compositicss (s ¢hEigurendenittB) ey tastedpturing

and identificafion,@f WeadrARPaRioleing rogumixed HinkahantRamnos: eoll Igaigedn thisgos, a

mixture of Iys]attes ofg\g}ﬁtrkat%,z% .Slgglmos %eIIPa was tc%q%a%gzgqn rit\r) }Qrel imgp%gm%%iopﬂpr?ductl affinity
& .

. rayentricular mjection ma c < s X % .
matrix) described in examp'lrg 1 Bloteihs bound 10 1 immobilized compounds wera identified by

mass spectrGHRSHSA(S)rareaKRiTs Sl et e IBMMETEF preto dOSeRA B IR I iR SBib a3 4056,
For the identtitcatipivyddoieibs byernfiss spaitramethubralysis thempriateinswpio realdsylibiegaffinity
matrix were gi#gd in SDS sample buffer and subsequently separated by SDS- to Polyacrylamide gel
elecrophoresis (Figure 4 and 5). Suitable gel bands were cut out and subjected to in-gel proteolytic
digestion with trypsin and analyzed by LC-MS/MS mass spectrometry. The identification of PARP
protein derividl PeghERiEhyemardinpertnfany it dlsiititetrirtipibigen e rptive sstiuence
coverage of tepesRierprofeihesaguenosslisaliown theFigeres Gitedl 0f Iedtn@eil ditareagubkat cells
(ATCC Fumtﬁ_aiﬂ%dl@g) @Nﬁa{g@? SRYS 0BG G Wﬁhﬁ%ﬁkﬂi@@iWﬁﬁ%&%&ﬁ@ﬁrﬁ@%ﬁm@@rﬁom an
external supplier Mons, Belgi Qr. gr in r inner.fla ntegra Biosciences,
#182101) i 2‘@%@%&%&%’ Pﬁﬁ'l&%gﬂg%{j%%%ﬁ\%gﬁ%r%%%%%%rs%%égﬁgrﬁ@%eﬁ%th 10%
Fetal Bovine SeRSARY PhAFEUIEHT 40D PE 6 P AMBRISHET v aisans. 962 HBRir: S0 pls Hells/ml.
Cells were hariestel] by centifogagonusashegttivewithaexi s BB dudiog (Invittogess, 404l 36-094) and
cell pellegs wargsiinzencinvigid nirqgensand sWeseaimeathisiorathahiibon can be by direct

injection at the site (or former site) of a malignant tumor or neoplastic or pre-neoplastic
tissue.

The invention further relates to a method for the purification of PARP, comprising the
25 steps of

a) providing a protein preparation containing PARP,
b) contaciing the protein preparation with the immobilization product of the
30 invention under conditions allowing the formation of a complex between
PARP and the immobilization product, and
¢) separating PARP from the immobilization product.
35 Asmentioned 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.



252. Preparation of cell lysates Cells were homogenized in a Potter S homogenizer in lysis buffer: 50
mM Tris-HC1, 0.8% NP40, 5% glycerol, 150 mM NacCl, 1.5 mM MgC12, 25 mM NaF, 1 mM sodium
vanadate, 1 mM DTT, pH 7.5. One complete EDTA-free tablet (protease Ir['I:hIPItOI‘ c%stag Roche
Dlagnostlcs\YL()Bz?g Qé%g er 25 ml buffer was added, The material was dotnced 20 %lmes 30 using a
mechanized POTTER S, transferred to 50 ml falconztabes incubated for 30 minutes on ice and spun
down for 10 minutes at 20,000 x g at 4C (10,000 rpm in Sorvall SLA600, precooled). The supernatant

was transferrggdo AWl ace prittget) L) Raly B%ﬁ&% tH&%éﬁG@“FﬁR@» %@6&%ﬂ%§%9 for 1
hour at 160.000 x %at 4C ( 2 000 Igr%ln Ti50. ﬂ't}o gﬁgﬁ/}j{é eThe sypernat n as transferred again to

a fresh 50 mIFfEIES n%é’v et’l%m 6’ A'eBRE. rl’nlne1 0 b‘f%r‘?f%\ ucéy (BioRad)
and samplestbén‘t’aYﬁIﬁ@ISO‘hﬁfg %Fﬁ?@t’él#%@F%qmﬁﬁe@%réﬁa#w%h@aﬁwé@@ﬁ@ﬁe ¥nihediately
used for expéniveeivs, ahérogantivhiquit AR Gemand siprebifitaren atedOC oTkis presetiuexnds

o, G g e SR B
pull-down exﬁ }\]ﬁe[)% rgf 3t'£8tﬁ?%§ ffg‘rzeélﬁ‘ mcfﬁ)%‘fgd’ Wi tfﬁ %é‘ﬁ 1y LY ggﬁ?ﬁ%e
containing 50>Fﬁbe Wfﬁl}ﬂ‘mem on an end-over-end shaker (Roto Shake Genie, Scientific Industries
Inc.) for 2 hours at 4C. Beads were collected, transfered to Mobicol-columns (MoBiTech 10055) and

washed with W%Nﬁ&@@ﬂbﬁ@ﬂﬁ@mm&@ AP 4R Jaiereatis ellaned.by, dérﬁliéy&!é Ruffegwith 0.2
% deter?ent T te the b%%é??é)mteﬁg | 2 x SDS sample buffer was added, the column was

heated for 3(53}%} e aP50 vas transferred to a 10 microfuge tube by centrifugation.
Proteins were then alkylated with 108 mM iodoacetamid. Proteins were then separated by
SDS-Polyacrylaraidis el esiti gpkidikasion SRSRAGE) . 14idg ratdp folentifiectionnbythis ssspetihametry
154.1 Proteingliggstion prior to mass spectrometric analysis Gel-separated proteins were reduced and
digested in gel essentially following the procedure described by Shevchenko et al., 1996, Anal. Chem.
68:850-858. Briefly, gel-separated proteins were excised from the gel using a clean scalpel, reduced

using 10 mMIDF Prefsmed vrthedipentihoruibesine nsAdof hmnnssyign r@éﬁﬂéﬁi‘péﬁ”éﬁﬁl@ﬁﬁ the dark.
20 The reduceepprotieiridanifie dige staskireme| ity parairie tfpaiditPioPAGY). dhispraigasily

concentrationp4ifdhth ThEMAAHROGIT HS%EQ%@%I&'Q@%&%W{%@@E%@%&&?&% d for 4

hours at 37C nd t e rea ction was sub seq uent sto usmg pv % ormic aci 25 ample
8' }t con 110ns, ecau it 18 e 10 PYesServe Hr con it 0
preparation pDrl rto VSIS z mass spectrome Ve Sxira e twica Wi prri% TFA

and pooled mﬁﬂ%&i‘dm’é&'&n ‘t“i@p@?ﬁa%‘ﬁ%%“@aﬁfpl%% é’ﬁf‘fé‘dsmf’é‘@%éﬂhﬂm@eﬁ’m@@é and
resuspendedtaniRipill vddiiniciacid. 80413, dMasthspebtroietrificateidicquisitindiPepftideasamples
were injectedsﬂg@r Mg)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 solventeTEEBEIolN)2 BESIRd s Adim ey, Bedyriteaian mesbedsrhihe avvantise Sombent B was
70% acetonitcidenjni€e5Utbontg gcible determination whether the PARP is further posttransiationally

25 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.

30
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,
35
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



WO 2009/138229PCT/EP2009/003426 - 39 - Table 3: Peptides eluting off the LC system were partially
sequenced within the mass spectrometer Time (min) % solvent A % solvent B 95 5.33 92 3550 50

36 20 80 40 20 80 41 95
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c) detecting whether PARP has formed a complex with the immobilization
product.

5 In a preferred embodiment of the invention, said detecting in step ¢) is performed by
separating PARP from the immobilization product and further identification of PARP.

Said identification may be performed by mass spectrometry or immunodetection methods
as described above.

With respect to PARP, the protein preparation containing PARP, the conditions for
contacting with the immebilization product of the invention, the immobilization product of
the invention, the complex between PARP and the immobilization product of the
invention, the separation of PARP from the immobilization product of the invention, and

5 the detection of PARP or the determination of its amount, the embodiments as defined
above for the identification methods of the invention also apply to the purification method
of the invention.

The invention further relates to the use of compound or the immobilization product of the
20 invention for the identification of PARP interacting compounds and for the purification of
PARP proteins. The embodiments as defined above also appiy to the uses of the invention.

The invention further relates to a kit comprising the compound or the immobilization

product of the invention. Such a kit is especially useful for performing the methods of the

25 invention. Further components of the kit may be antibodies for the detection of PARP

proteins, for example antibodies specific for PARP1 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

30 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. -

35 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.



50 95 54.4. Protein identification The peptide mass and fragmentation data generated in the
LC-MS/MS experiments were used to query fasta formatted protein and nucleotide sequence
databases maintained and updated regularly at the NCBI (for the NCBInr, dbEST and the human and
mouse gendffed)’aAsFtropean Bioinformatics Institute (EBI, for the hunban/ FREI&E0H290
melanogaster and C. elegans proteome databases)2®roteins were identified by correlating the
measured peptide mass and fragmentation data with the same data computed from the entries in the
database using the software tool Mascot (Matrix Science; Perkins et al., 1999. Probability-based
protein identification by searching sequence databases using mass spectrometry data. Electrophoresis
20, 3551-35@?)‘?@@5?6?\‘%‘@@%5&&@%@bending on 15which mass spectrometer was used for the
analysis. Sequence identifiers are defined by the International Protein Index (IPI) (Kersey et al., 2004.

Proteomics gk B RLGRN IakiRAoldgatiicalion of £ARR-RraRINSDY MAsERREcHgmetry in drug
o A I, 1 ) 20 R Sirn
(X11) and 4-(4-chloro-1-ethyl-7-(piperidin-4-yimethoxy)-1H-imidazo[4,5-clpyridin-2-yl)-
1,2,5-oxadiazol-3-amine (XIV). The compounds were synthesized as described in example
1. Step a) Bry, Hy0, 1t then 50°C b) POCI;, NN-diethylaniline, 0°C then reflux ¢)
Ethylamine, rt d) HCi cone, SnCly, reflux e) Cyanoacetic acid, EDC, DCM, N-
10 methylmorpholine , 1t f) Acetic acid, 100°C g) NaNQO,, rt h) Hydroxylamine, EiN,
Dioxane, reflux i) isopropylmagnesium chloride, B(OMe);, Hy04, -78°C j) tert-butyl 4-
(bromomethyl)piperidine- {-carboxylate, CsCO3, DMF, 40°C k) 2-methyi-3-butyn-2-ol,
tetrakis triphenylphosphine palladium (0), Zn, Nal, DBU, DMSO, 80°C 1) 4N HCl in
Dioxane, MeOH.
15
Figure 2: Structure 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-ol (XIII).

Figure 3: Structure of 4-(4-chloro-1-ethyl-7-(piperidin-4-ylmethoxy)-1H-imidazo[4,5-
20 clpyrnidin-2-y)-1,2,5-oxadiazol-3-amine (XIV).

Figure 4: Drug pulldown experiment with the immobilization compound XJIL.
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

25 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.

30 Figure 5: Drug pulldown experiment with the immobilization compound XIV,
A protein gel after staining with Coomassie brilliant biue 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.
35 The indicated gel areas were cut out as gel slices, proteins were treated with trypsin and
subjected to analysis by mass spectrometry.



PARP15 PARP16 40 Claims A method for the identification of a PARP interacting compound,
comprising the 5steps of a) providing a protein preparation containing PARP, b)
contacting the protein preparation with an immobilization product comprising a 10compound of formula
() ora salWﬂéP@%ff,sﬁﬁ%rein 15 Rla, Rib, Ib  tc R2 are independently SEE%Q&W%‘?{% group
consisting of H; and C1_4 alkyl, wherein Ci..4 alkyt &%optionally substituted with one or more halogen,
which are the same or different; 20R3 is H; halogen; CN; C(0)OR4; OR4; C(0)R4; C(0)N(R4R4a);

N i A
mass specCtrometry after a drug pulldown experiment with immobilization compound X111

are shown in bold type and underlined.

5 Figure 7: Amino acid sequence of human PARP10 (IP100064457.3). Peptides identified
by mass spectrometry after a drug pulldown experiment with immobilization compound
XII are shown in bold type and underlined.

Figure 8: Amino acid sequence of human PARP14 (IP100291215.5). Peptides identified
10 by mass spectrometry after a drug pulldown with immobilization compound XIII are in
bold type and underlined.

Figure 9: Amino acid sequence of human PARP15 (IP100166182.3). Peptides identified
by mass spectrometry after a drug pulldown with immobilization compound XIII are in
15 bold type and underlined.

Figure 10: Amino acid sequence of human PARP16 (IP100297151.3). Peptides identified
by mass spectrometry after a drug pulldown with immobilization compound XIII are in
bold type and underlined.

20 Examples

Exampie 1: Preparation of the immobilization compound and immobilization product
(affinity matrix)

25  This example describes the synthesis of compounds and methods for their immobilization
on a solid support yielding the immobilization product (affinity matrix) used in the
following examples for the capturing of PARP proteins from cell lysates. The synthesis of
compounds is illustrated in synthetic scheme 1 (Figure 1).

30 Synthesis of 3-bromo-5-pitropyridin-4-oi (11)
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 Thour 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

35 under vacuum for 3 days to yield the desired product as a white solid (8.35g, 76%). LCMS
Ri=0.45mn, no significant MS trace.

Synthesis of 3-bromo-4-chloro-S-nitropyridine (II1)



N(R4)C(0)R4a; N(R4)S(0)2R4a; N(R4)C(0)OR4a; OC(0)N(R4R4a); C1..6 alkyl; C2-6 alkenyl; or
C2.6 alkynyl, wherein C1-6 alkyl; C2_6 alkenyl; and C2-6 alkynyl are optionally substituted 25with one
or more R5, which are the same or different; R4, R4a, 4b Ic are independently selected from the group
consisting o 0138228 |ky|: C2_6 alkenyl; and C2-6 alkynyl, wherein CEEAHEH &8 Hkenyl; and
C2-6 alkynyl are optionally substituted with one or midre R5, which are the same or 30different; R5 is
halogen; CN; OR6; SR6; N(R6R6a); or NO2; 41 R6, R6a are independently selected from the group

consisting of H: and CIA alkyl, wherei g:l alkyl is.optionally, substituted,with one or more halogen,
which are thejr_éﬁnll%s%%oa?ﬁg%yﬁ%?[ Eomr%%igS mjl. %?éé?d}?s?‘ff \fasc’)gigw %ﬁ%er%%:éﬁ)znég (lgn that the compound

of formula (1) RN G desditrapibdree araiing %@%?Pedﬁarﬁéﬁﬁﬁdtﬁﬁ@é? E8AdMNNS allowing
the foiniation déthydaniplei BatetinPrRRvanadtiee ihupebiiz Aengsndidug thamerd &) vdeteeding the
complex formeeoiihSigRpRtard, Metereedirs: idaptificationelii i MRRIRKIREINg,compound,
comprising the, 20516 o vac BPIOYIAING. o, Alduols of ARrofEin ieparation coniaining PARP.
b) contacting one aliquot with an’ immaobilization proauct comprising a compounﬁsfgo??mmula ()
with ether (200ml). The organic layer was washed with water twice, brine, and dried on
MgSO4. After filtration the solvent was removed to yield the desired compound as a
brown oi! which solidified upon further drying (6.46g, 85%) LCMS Rt=3.18mn, no
significant MS trace. '
10
Synthesis of 3-bromo-N-ethyl-5-nitropyridin-4-amine (IV)
To a solution of 3-bromo-4-chloro-5-nitropyridine (6.45g, 25.4mmol) in THF (19ml) was
added slowly a solution of ethylamine in water (70% solution, 101mmol, 13ml). The
solution was stirred at room temperature for 3 hours then poured into water. The resulting
15 solution was extracted twice with ethyl acetate. The organic layer was washed with brine,
then dried over MgSO4. The solvent was removed. The crude product was purified by
flash chromatography (ethyl acetate-Hexane 1:9 to 3:7) to yield the desired compound as a
brown oil (5.45g, 92%) LCMS Rt=2.82mn [M+H]"=246-248.

20  Synthesis of 5-brome-2-chloro-N4-ethylpyridine-3,4-diamine (V)
3-bromo-N-ethyl-5-nitropyridin-4-amine (4.68g, 19mmol) was dissolved in concentrated
hydrochloric acid (47ml) and heated at 85°C. Tin Chloride (10.8g, 57mmol) was added in
portions. The reaction was heated at reflux for 1 hour then allowed o cool to room
temperature overnight. The off white solid was filtered off then suspended in icy water

25 {(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

30 Synthesis of N-(5-bromo-2-chloro-4-(ethylamino)pyridin-3-yi)-2-cyanoacetamide (VI)
To a solution of 5-bromo-2-chloro-N4-ethylpyridine-3,4- diamine (3.98g, 15.9mmol) in
dichioromethane (40ml) was added EDC (4.57g, 23.8mmol), cyvanoacetic acid (2.02g,
23.8mmol) and N-methylmorpholine (6.98ml, 63.5mmol). The reaction was stirred at room
temperature for 4 hours. The soivent was removed under vacuum. To the slurry was added

35 150ml of warm ethyl acetate (40°C). The organic layer was washed with 2x 125m! of
warm water (40°C), brine (200m]) then dried over MgSO4.. The solvent was partially
removed to obtain a slurry which was filtered. The white solid was washed with 2x20ml of



R12/ Rib or a salt thereof, wherein 42 R1% Rib, R2 are independently selected from the group
consisting of H; and C1_4 alkyl, wherein C1-4 alkyl is optionally substituted with one or more halogen,
which are the same or different; R3 is H; halogen; CN; C(0)OR4; OR4; C(0)R4; C(0)N(R4R4a);
S(O)zN(R4RW&52‘§?Gﬂ%{ﬁ4R4a) S(0)2R4; S(0)R4; SR4; N(R4R4a); NO2P BIRAOREER0) C(0)R4a;
N(R4)S(0)2R4a; N(R4)s(0)R4a; N(R4)c(o)N(R4aR41) - N(R4)C(0)0R4a; OC(0)N(R4R4a); C1_6 alkyl;
C2,6 alkenyl; or C2-6 alkynyl, wherein C1,6 alkyl; C2-6 alkenyl; and C2_6 alkynyl are optionally

substituted with,one or e R5 which are the r differgnt; endently
selected from | Pﬁ‘éﬁ 8tr;r§c%rn5|s ma Ko n&ﬁ %naali%lﬁ%g ém E‘ es}r%ﬁeggﬂgﬁ(@%?g(/vhe in C1.6
alkyl; C2_6 dHkddYIREriEms A yT%}é Bl §n9ally substltuted Wlth one or more R5, which are the
same or different; R5 is halogen; CN; ORG6; SR6; N(R6R6a); or NO2; R6, R6a are independently
selected fromg the, g WP Lensiniing-afddiarac G RioLiwhasein S W paikriis pligpaliwissistituted with

one or more gen, which are the same or different; mis O; 1; or 2; 25n is O; 1; or 2; characterized in
that the 2ompbtihd of formula SI) is immobilized on a solid s fport
To N-(5-bromo-2-chloro-4-(ethylamino)pyridin-3-yi)-2-cyanoacetamide (3.15g, 9.9mmol)

was added glacial acetic acid (35ml). The suspension was stirred at reflux for 3 hours. The
resulting solution was cooled to room temperature 10 yieid the desired product which was
used in the next step in situ. LCMS Rt=2.93mn [M+H]"= 298.8-300.8.

10
Synthesis of 7-bromo-4-chloro-1-ethyl-N-hydroxy-1H-imidaze[4,5-c]pyridine-2-
carbimidoyl cyanide (VIII)
To the solution of 2-(7-bromo-4-chloro-1-ethyl-1H-imidazo{4,5-c]pyridin-2-ylacetonitrile
was added slowly NaNQO; (1.7g, 24.8mmol). The reaction was then stirred at room

15 temperature overnight. The resulting solid was filtered, washed with water, and dried in a
vacuum oven at 40°C to yield the desired compound (3.16g, 97% from VI). LCMS
Rt=3.58mn [M+H]"=327.8-329.8.

Synthesis of 4-(7-bromo-4-chloro-1-ethyl-1H-imidazo[4,5-¢]pyridin-2-yl)-1,2,5-

20  oxadiazol-3-amine (IX)
To a stirred mixture of 7-bromo-4-chloro-1-ethyl-N-hydroxy-1H-imidazo{4,5-c]pyridine-
2-carbimidoy] cyanide (3.12g, 9.5mmol) in dioxane (30ml) and triethylamine (5.72nl,
4immol) was added a solution of hydroxylamine (50% in water, 1.5ml). The reaction was
stirred at reflux for 6 hours. The reaction was then cooled to room temperature. The

25 mixture was filtered and the filtrate evaporated to give a yellow solid. The solid was

- suspended in methanol (12mi), warmed and stirred at 65°C for 30mn, then filtered to yield

the desired product as a yellow solid (1.82g, 56%) J.CMS Rt=4.15mn [M-+H] =343-347.

. Synthesis of 2-(4-amino-1,2,5-oxadiazol-3-yl}-4-chloro-1-ethyl-1H-imidazo{4,5-

30 clpyridin-T-ol (X)

To a suspension of 4-(7-bromo-4-chloro-1-ethyl-1H-imidazo[4,5-c]pyridin-2-y1)-1,2,5-
oxadiazol-3-amine (1.82g,5.3 mmol) in tetrahyfrofuran (46mi) 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,

35 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



30under conditions allowing the formation of a complex between PARP and the immobilization
product, c) contacting the other aliquot with the immobilization product and with a given compound
under conditions allowing the foimation of the complex, and 35 43 3.A method for the identification of
a PARP inteYdaftyédound, comprising the steps of: S a) providing twWi-AIERSE B Srising each at
least one cell containing PARP, b) incubating one aliduot with a given compound, ¢) harvesting the
cells of each aliquot, tod) lysing the cells in order to obtain protein preparations, e) contacting the

protein preparatl ﬁps with én |mmob| |zat|on Fortgﬁ mgra cong,Lélqg of foimula (I ndQF @ salt

m era anic s WAS remoy
thereof, Whereln h%ﬁ[ﬁ are inde en ent §1 group consisting o and Cl4

20alkyl, Whef@ﬁ’i‘w‘ﬁw ke sne s IS‘F%‘HB%tﬁHWU\Wt‘FPdY?é 6?‘%%?@ ebien Wéﬁ’%‘i‘é’m@] same or
different; R3 isdiodiidoigeniCRiGN)0RAVBRANES] @) ReTCEINCRARARY, BIQ)2MN R Ry
S(0)N(RARAGY. 2{OWRA R B (R4 MMRARAQNOZ: D6k QiRerature a further 1 hour. The

5 mixture was filtered (2 crops). The solid was washed with 9ml of water, 9ml of ethy!
acetate, 9ml of toluene, and 9m) of ethyl acetate. After drying in a vacuum oven at 40°C,
the desired compound was obtained as a yellow solid (1.31m, 89%). LCMS Rt= 3.26mn,
[M+HT=281-283.

10 Synthesis of tert-butyl 4-((2-(4d-amino-1,2,5-oxadiazol-3-yI)-4-chloro-1-ethyl-1H-
imidazo}4,5-c|pvyridin-7-yloxy}methyl)piperidine-1-carboxylate (XI)
To a solution of 2-(4-amino-1,2,5-oxadiazol-3-yI)-4-chloro-1-ethyl-1H-imidazo{4.5-
¢]pyridin-7-ol (0.5g,1.78mmol) in dimethylformamide (15ml) was added cesium carbonate
(1.45g, 4.45mmol) followed by tert-butyl 4-(bromomethyl)piperidine-1-carboxylate (0.545

15 g, 1.96mmol). The reaction was stirred at 40°C for 20 hours. The reaction was then
partitioned between ethyl acetate and water. The aqueous layer was extracted twice with
ethy! acetate, The combined organic layers were washed with brine and dried over
MgSO04. The solvent was removed to give a yeliow solid which was triturated with
hexane/ethyl acetate to give the desired compound after filtation (0.457g, 58%). LCMS

20 Rt=4.97mn, only fragments available.

Synthesis of tert-butyl 4-((2-(4-amino-1,2,5-0xadiazol-3-vi)-1-ethyl-4-(3-hydroxy-3-
methylbut-1-ynyl)-{ H-imidazo{4,5-c]pyridin-7-yloxy)methyl)piperidine-1-carboxylate
(XII)

25 In a microwave tube, tert-butyl 4-((2-(4-amino-1,2,5-oxadiazol-3-yl)-4-chloro-1-ethyl-1H-
imidazo(4,5-c]pyridin-7-yloxy)methyl)piperidine- 1 -carboxylate (47mg, 01 mmol), Zinc
dust (0.002g, 0.0033mmol), Sedium iodide (0.005g, 0.003mmol), DBU (0.023ml,
0.15mmol), triethylamine (0.017ml, 0.125mmol), 2-methyl-3-butyn-2-ol (4.023m,
0.24mmol), tetrakis triphenylphosphine palladium (0) (10% weight, 0.005g) and DMSO

30 {0.6ml) 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 agueous 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

35  the desired compound (0.012g, 23%) LCMS Rt=4.43mn, only fragments available.

Synthesis of 4-(2-{4-amino-1,2 5-¢xadiazel-3-y1)-1-ethyl-7-(piperidin-4-ylmethoxy)-
1H-imidazo[4,5-c]pyridin-4-yl)-2-methylbut-3-yn-2-ol bydrochloride salt (XIII)



25N(R5C(0)R4a; N(R4)S(0)2R4a; N(R4)S(0)R4a; N(R4)C(0)NR4aR4b); N(R4)C(0)0R4a;
OC(0)N(R4R4a); C1.6 alkyl; C2_6 alkenyl; or C2-6 alkynyl, wherein C1_6 alkyl; C2-6 alkenyl; and
C2-6 alkynyl are optionally substituted with one or more R5, which are the same or different; 30R4,
R4a, -41) K %@ 3¥&38+dently selected from the group consisting of H; CHCB/BRINE4@5alkenyl; and
C2.6 alkynyl, wherein CI-6 alkyl; C2.6 alkenyl; and-G#-6 44 alkynyl are optionally substituted with one
- or more R5, which are the same or different; R5 is halogen; CN; OR6; SR6; N(R6R65; or NO2; 5 R6,

R6a are independentl lected.from the grqu sisting ,of H; and CIA alkyl, wherein C1.4 alkyl is
optionally sut{)%‘s E‘fj‘@%%\?ﬁgg?&l ?ﬁ&zélgﬁ%%gi@é?i%?éﬁ%{%%lg §§2§‘§%§3X ﬁ@r{gﬁ\{t\%‘%‘ﬁﬁ%y Y¥or2;nis
0:1; or2; H-imidpzaliedetipatidintirafanpresthponinaristinsrincasboy yéeimrhdpmie 828maebid
15support, undedteabitibhsnadtbuwioly the)fdiMiadidirodiaxeam{ex) betwekie AR Bhard dlien was
immobilization; Rradkicbeane ABE AGteIAINIAg The { tog sampiQefommadingRch aliquot in step
e). 4. The met%og. of a }gof clgirtns 201 3mwﬂere'$§e§§?§%d a&nount ftt e c%ﬂrglqﬁ f0|l'med in the
aliquot incub® Seué Wﬁﬁ&t]nevé%sfn%éﬁant |ﬁncoﬁ%pa§r?s%ri {8’ e}a}ﬁlffubflﬁso‘at inCUbatea it e compound
indicates thaﬂbﬁﬂh@&iﬁf@%%?ﬁt%ﬁ@iﬁﬁ%@ﬁ py/hiteridid{&iiBe-ot2any bEMBHRE 2 1émtwherein the
amount of th@siyrfiplaxas deteriabize Al elpatadivig A R BPOfviida e 8 rodio biti Zatin 8. pseguEland
subsequent dejecligp ngp§%§{gfﬁﬁﬁjg(g[ subsequent defesmipatiop phthe amppymiof separated

PARP, in par}igH r er}e' 5 P%§é&g£§?ﬁ§,%%|§%ount of PARP is 30deteimined by mass

spectrometry Or nmimunodetection ith an antibody directed against PARP. 6. The
method 6f any of claims 2 to 5, wherein said given compound is selected from the group consisting of

synthetic corSpatirdb, ir4o(gehiorsy bt tigdperidired3tniefkoab)yi iviatidaetgd| fa proadia-drugs,
and natural spall MRILGYIR CORPOMAGR. formate salt (XIV)
To a solution of tert-butyl 4-{(2-{4-amino-1,2,5-oxadiazol-3-yl)-4-chloro-1-ethyl-1H-
imidazo{4,5-c]pyridin-7-yloxy)methyl)piperidine-1-carboxylate (0.045g, 0.094mmol) in
15  methanol (4ml) was added HCl 4N in dioxane (2ml) and the reaction was stirred at room
temperature for 3 hours. The solvent was removed and the residue triturated with methanol
(2.5mtl). The residue was filtered then purified by prep HPLC to yield the desired product
as a white powder (0.0185g, 46%). LCMS Rt=2.28mn. Only fragments available. . 'H
NMR (d6-DMSO, 400MHz)5= 8.40(s, 1H), 8.01(s, 1H), 6.96(s, 2H), 4.84(q, 2H), 4.19(d,
20 2H), 3.24(m, 2H), 2.79%m, 2H), 2.12(s, br, 1H), 1.89(m, 2H), 1.6-1.3(m+t, 5H).

Table 1: Abbreviations

Br, Bromine

H,0 Water

POCl, Phosphorus oxychloride

HCl Hydrochloric acid

SnCl, Tin chloride

EDC 1-ethvl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride
DCM Dichloromethane

NaNO; Sodium nitrite

Etz:N Triethylamine

B(OMe); Trimethoxyborate

H>On Hydrogen peroxide

CsCOs Cesium carbonate

DMF Dimethyl formamide

THF Tetrahvdrofuran

Zn Zing

Nal Sodium iodide

DBU 1,8-Diazabicyclof5.4.0Jundec-7-ene
DMSO Dimethyl sulfoxide

MeOH Methanol

MegSO, Magnesium sulfate

LCMS Ligquid chromatography Mass Spectroscopy
Rt Retention time

NMR Nuclear Magnetic resonance




45 A method for the purification of PARP, comprising the steps of a) providing a protein preparation
containing PARP, 5b) contacting the protein preparation with an immobilization product comprising a

compound of foimula (1)

10 or a salt thereof, wherein Rla, K R2 are independently selected from the

group consiSHRGWPIPEa C14 alkyl, wherein C14 alkyl is optionally subStRIVESARAM S or more

halogen, 15which are the same or different; R3 is H3lalogen; CN; C(0)0OR4; OW; C(0)R4;

C(0)N(R4R4a); S(0)2N(R4R4a); S(0)N(R4R4a); S(0)2R4; S(0)R4; SR4; N(R4R4a): NO2; OC(0)R4;

N(R4)C(0) REgiS(R4)S(0)2

= N4 S(0)R4a; N(R2)C(0)N(R4aR#b); 20 N(R5C(0JORA3,

OC(0)N(R4

4a), C1 6 alkyl,§ix&i& alkenyl;, or CZ_6 alkynyl, wherein C1_6 alkyl, CZ_6 alkenyl; and

C2_6 alkynyl

are optionally ispbsbietted with one or more R5, which are the same or differgnt; R4, K

R4b are inde

pendently seleci@&ébfeom the group consisting of H; C1-6 25 alkyl; C2_6 alken

yl; and C2_6

allcynyl, whe

kein Cl 6 alkyl; Q2«8mienyl; and C2-6 alkynyl are optionally substituted with

one or more

R5, which arenthe same or ¢

ilMpi?RS is halogen: CN: OR6 SR6 N(R6R6a) or NO2: 4

b 66a R,

brein C14

Rindependent ) : 14
alkyl is optig rbiillv quhqmutp 1B\Yiﬁﬁdnnp or.mare haloaen WhICh are the same or different; 5
2: MW Molecular weight

v Volt

amu Atomic mass unit

ml Milhilitre

min Minute

mmol Millimole

g Gram
API Atomic pressure ionisation
ES Electrospray

th

10

20

NMR, LCMS and prep HPLC conditions:
e All reactions were carried out under inert atmosphere,

s NMR spectra were obtained on a Bruker dpx400.

o The LCM

S analytical samples were run on an Agilent HP1100 -- LC/MSD VL

system using the following conditions:

Column: Phenomenex Gemini C18 30 x 3mm 3pm

Solvents: A= Wa

ter + 0.1% Formic acid; B= Acetonttitle + 0.1% Formic acid

Flow Rate:1.2ml/min
Temperature: 40°C

Table 2+ Gradient conditions

Time (min) Y%A %B
0.00 95.0 5.0
6.00 5.0 85.0
7.50 5.0 95.0
7.60 95.0 5.0
8.00 95.0 5.0
Wavelength:

254nm (reference at 400nm)

210nm (reference at 360nm)

mis 0; 1; or



nis 0; 1; or 2; characterized in that the compound of formula (I) is immobilized on a solid
10support, under conditions allowing the formation of a complex between PARP and the
immobilization product, and 15c¢) separating PARP from the immobilization product. 9.The method of
any of claim¥9 'y iterein the provision of a protein preparation includ%g?fﬁé’ 2§'Pe"6’§}?’(3’12?1arvesting at
least one cell containing PARP and lysing the cell.~2% 10. The method of any of claims 2 to 9, wherein
the steps of the formation of complex are performed under essentially physiological conditions. 11. A

method for dﬁﬂgﬂg&i&gﬁb&g@ﬁg&gf PARP in a sample, comprising the steps 250f: a)
providing a protein preparation expected to, contain PARP, . b) contacting the protein

Pr . Al
preparation vifth BASTRGEBRiZ AT BEETRE CorRpiinBetsolahibRRmy BRSBTS EsRIBY 49%r a salt
thereof, whef@#rmu, RingRilfiaRP entermivpéndenil§ Eectitl fionMNégrblETensISngG s #4; and C14
Salkyl, whergideditvalyhiscopiipaatlssupriitutad with e aenanore adegesnswhicRiatanbe same or

different;5 RSii e nsa%gggaﬁg . C(0)OR4; OW; C(0)R4; C(O)N(R4R4a); S(0)2N(R4R4a);
S(0)N(R4R4a); S(0)2R4; S(0)R4; Slel;_l\tléR4R4a); NO2; OC(0)R4; 10N(R4)C(0)11lea; N(R4)S(0)2R44a;
N(RI)S(O)lZ&W AN N (R A) 4001 DAPBCHIN(RAR4a): C1_6 alkyl: C2-6 alkenyl: or
C2.6/alkyny Bohieatsid €W Beatk fi;| B2k 6raticeanyi; divd(€P46/ mikydramio o biiesubBtittitédwith one or
more R5, whighiare the same or different; 15R4, R4,

Flow Rate: 20ml/min

10 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:

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

20 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%). |
ml of settled beads was placed in a 15 mil Falcon tube, compound stock solution (mixture
of two isomers as shown in Figure 4; usually 100 mM in DMF or DMSO) was added (final
25 conceniration 0.2-2 umol/m! beads) as well as 15 i of triethylamine (Sigma, T-0886, 99%
pure). Beads were incubated at room temperature in darkness on an end-over-¢nd 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
36 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,

35
Example 2: Drug pulldown of PARP proteins using immobilized compounds



R4" are independently selected from the group consisting of H; C1-6 alkyl; C2.6 alkenyl; and C2_6
alkynyl, wherein Cho alkyl; C2.6 alkenyl; and C2-6 alkynyl are optionally substituted with one or more
R5, which are the same or different; 20R5 is halogen; CN; OR6; SR6; N(R6R6a); or NO2; R6, Raa are
independeniy B¢ téfom the group consisting of H; and C1-4 alkyl, wRETEHE P94 is optionally
substituted with one or more halogen, which are theXame or different; 25 mis 0; 1; or 2; niis 0; 1; or 2;
30characterized in that the compound of formula (1) is immobilized on a solid support, under conditions

allowing the fﬂgatlon of af!: Eltex between Pf%P and tlle |§1moblllzat on uct, nd Sg 48 12.The
method of any ?%’f&iﬂ?s IR O 5 S ;.’)g’l??ﬁ? ¥f: c%?i’ﬂ%"&f 5 %lér?r 6%up
ConSIStlng of themapturing and identification of the PARP proteins from mlxed Jurkat and Ramos cell
lysate. To this end, a mixture of lysates of Jurkat and Ramos cells was contacted with the
immobilization product (affinity matrix) described in example 1. Proteins bound to the
5 immobilized compounds were identified by mass spectrometry (MS) analysis. Further
experimental protocols can be found in WQO2006/134056.

For the identification of proteins by mass spectrometry analysis the proteins captured by
the affinity matrix were eluted in SDS sample buffer and subsequently separated by SDS-

10 Polyacrylamide gel elecrophoresis (Figure 4 and 5). Suitable gel bands were cut out and
subjected to in-gel proteolytic digestion with trypsin and analyzed by LC-MS/MS mass
spectrometry. The identification of PARP protein derived peptides by mass spectrometry is
documented in table 4 and the peptide sequence coverage of the PARP protein sequences is
shown in Figures 6 to 10,

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
20 (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 ftozen in liquid nitrogen and subsequently stored at ~-80°C,

25 2. Preparation of cell lysates

Cells were homogenized in a Potter S homogenizer in lysis buffer: 56 mM Tris-HCI, 0.8%
NP40, 5% glycerol, 150 mM NaCl, 1.5 mM MgCl,, 25 mM NaF, I mM sodium vanadate,
1 mM DTT, pH 7.5. One complete EDTA-free tabiet (protease inhibitor cocktail, Roche
Diagnostics, 1 873 580) per 25 m! buffer was added. The material was deunced 20 times
30 using a mechanized POTTER §, transferred to 50 mi 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
S1.AG00, 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 supematant was transferred again to a fresh 50 mi falcon
35  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 liguid nitrogen and stored frozen at -80°C. This

procedure was applied for the preparation of Ramos and Jurkat cell lysates.



13. The method of any of claims 1 to 12, wherein the solid support is selected from the group
consisting of agarose, modified agarose, sepharose beads (e.g. NHS-activated 10sepharose), latex,
cellulose, and ferro- or ferrimagnetic particles. 14. The method of any of claims 1 to 13, wherein the
immobilizatidHPRtaiés¥8sults from a covalent direct or linker mediated aftaEHTEHP 81376
immobilization compound to the solid support, in pad€ular wherein the linker is a C1_1() alkylene 15
group, which is optionally interrupted by one or more atoms or functional groups selected from the
group consisting of S, 0, NH, C(0)0, C(0), and C(0)NH and wherein the linker is optionally substituted
with one or more substltuents mdependently selected from the group consisting of halogen, OH, NH2,
C(O)H, C(O)NH Drag L8N in particular wherein said immobilization occurs 20via the ring
nitrogen aton‘SqﬂﬂxessdIMemm:n@enmimmnblhz@i af gehadnd HO@ il 42 4. Pae paff ladoimimabiination product
comprising awaRBQUABAEIRMY L%@Lf@@éﬁﬁﬁ@u%é@%tﬁ"ﬁeéém sat&afaﬁ%aﬁ%rﬁﬁ npggendently

selected from the group consi |n ofH reln malk tiogna u st uted with
TRy

4 al [
one or more ﬁ%ﬁ)gen which L0are t h%lcsfamae%r %ter em RS f’@ﬁ?“@@% 4*°OW;
C(0)R4; C(O)N(WPM%? Wmﬁﬂmwﬂd}mﬁf@m&& l\éf{byzﬁmeism)RWs?RIeN(mﬁbepNoz;
OC(0)R4; N(RAYR(D)RA; I (Rb(9)R AR TORAUGINRIBR INRHR SRR S BAGENG G Y HERAA:
gog(ol)kN(Rlﬁaaﬁ@)w%@ﬁ%ﬂg%%%%ks%gﬁt@ﬂ@%&ﬁkg%lwr@%;lm%lﬁ@gm %@fff?ék%&%x' and
alkyny ionally substitute e or more ich. are the same or differen

R4a, R41' areﬁlnofgpenaamﬁl sefacted’ taN for t%g mlr%llﬁtgsc%n%%%w &fﬁi‘-‘f e mp%gﬁr%iéﬂ(%nyl and
C2_6 alkynyImiEien G‘ibB Ay ceEugERR | BFRIEE-6VEIRy n{iare %bﬂé@&lly"sﬁbsﬁﬁ&e@l@%th one or

more R5, whiokcarettine s dmecorsdiffer eintn Ripisadnal dpeSDERoOR 61 5R6: NRRBayeax MOR; 25R6,
R6a are indepgaggntly selected from the group consisting of H; and C1.4 alkyl,

4, Protein Identification by Mass Spectrometry

15 4.1 Protein digestion prior to mass spectrometric analysis
Gel-separated proteins were reduced and digested in gel essentially following the
procedure described by Shevchenko et al., 1996, Anal. Chem. 68:850-858. Briefly, gel-
separated proteins were excised from the gel using a clean scalpel, reduced using 10 mM
DTT (in SmM ammonium bicarbonate, 54°C, 45 minutes) at room temperature in the dark.

20 The reduced proteins were digested in gel with porcine trypsin (Promega) at a protease
concentration of 12.5 ng/ul in SmM ammonium bicarbonate. Digestion was allowed to
proceed for 4 hours at 37°C and the reaction was subsequently stopped using 5 ul 5%
formic acid.

25 4.2 Sample preparation prior to analysis by mass spectrometry
Gel plugs were extracted twice with 20 ul 1% TFA and pooled with acidified digest
supernatants. Samples were dried in a a vaccuum centrifuge and resuspended in 10 pl 0.1%
formic acid.

30 4.3, Mass spectrometric data acquisition
Peptide samples were injected into a nano LC system (Capl.C, 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).
35 Solvent A was 5% acetonitrile in 0.5% formic acid and solvent B was 70% acetonitrile in
0.5% formic acid.



wherein CIA alkyl is optionally substituted with one or more halogen, which are the same or different;
mis 0; 1; or 2; 30 nis 0; 1; or 2; 50 characterized in that the compound of foimula (I) is immobilized on
a solid support, for the identification of PARP interacting compounds or for the purification of PART.
516.Use accBRIGPIBEMm 15, wherein the immobilization product is chafadtEFFEY¥S4defined in any
of claims 12 to 14. CEL65370PC-2009035726 S¥QUENCE LISTING <110> Cellzome AG <120>
Methods for the Identification of PARP Interacting molecules and for the Purification of PARP Proteins
<130> CEL65370PC <160> 5 <170> %agggltln version 3.5 <2102 &@le 1014 <212 PRT <213>
r

Homo sapiens?2HodsPERISENFA GRS & A ey &GRS VA BT Al Vs el 151015

spectrometer

Time {min) % solvent A % solvent B
0 95 5

5.33 92 8

33 50 20

36 20 80

40 20 1 80

41 95 3

20 95 3

5 4.4, Protein identification
The peptide mass and fragmentation data generated in the LC-MS/MS experiments were
used to query fasta formatted protein and nucleotide sequence databases maintained and
updated regularly at the NCBI (for the NCBlInr, dbEST and the human and mouse
genomes) and European Bioinformatics Institute (EBI, for the human, mouse, D.

10 melanogaster and C. elegans proteome databases). Proteins were identified by correlating
the measured peptide mass and fragmentation data with the same data computed from the
entries in the database using the software tool Mascot (Matrix Science; Perkins et al,, 1999,
Probability-based protein identification by searching sequence databases using mass
spectrometry data. Electrophoresis 20, 3551-3567). Search criteria varied depending on

15 which mass spectrometer was used for the analysis. Sequence identifiers are defined by the
International Protein Index (IPD) (Kersey et al., 2004. Proteomics 4(7): 1985-1988).

Table 4: Ydentification of PARP proteins by mass spectrometry in drug pulldown
experiments with immobilized compounds X1l and X1V

20
PARP protein Compound X11] Compound XIV
PARPI + +
PARP10 + +
PARP14 + +
PARPI1S + -
PARP16 + +




Gly Arg Ala Ser Cys Lys Lys Cys Ser Glu Ser lle Pro Lys Asp Ser 202530 Leu Arg Met Ala Ile met Val
Gin Ser Pro met Phe Asp Gly Lys val 354045 Pro HéePITrp Tyr His the ser cys Phe Trp Lys Val Gly HiS
Ser lle 505560 Arg His Pro AS Val Glu val Asp Gly Phe Ser Glu Leu Arg Trp Asp 65707580 Asp Gin
Gin Lys val Lys Lys Thr Ala Glu Ala Gly Gly val Thr Gly 859095 Lys Gly Gin AS Gly lle Gly Ser Lys Ala
Glu Lys Thr Leu Gly Asp 100105110 Phe Ala Ala\?ilu Tyr Ala Lys Ser Asn Arg Ser Thr Cys Lys Gly
Cys 115120125 met Glu Lys lle Glu Lys Gly Gin Val’RHy Leu Ser Lys Lys Met Val 130135140 Asp Pro
Glu Lys Pro Gin Leu Gly met lle Asp Arg Trp Tyr His Pro 145150155160 Gly Cys Phe val Lys Asn Arg

Glu Glu Ley Gly PhenfiishProGhe TaekBREA0A 7S Ser AV Soleinikedip ahatheSehLEY ke Ala Thr
Glu As§) Lys 18018%%3189(()),f

a) providing a protein preparation containing PARP,

b) contacting the protein preparation with an immobilization product comprising a
10 compound of formula (I)

_ RIb

R® R“‘.___N/
N AN N\ =N
HN ’ Ty \N/ C‘) 0
e
n m :

or a salt thereof, wherein

15
R*™ R'™ R? are independently selected from the group consisting of H; and Ci4
alkyl, wherein C,.4 alkyl is optionally substituted with one or more halogen,

which are the same or different;

20 R* is H; halogen; CN; C(O)ORY; OR*; C(O)R*; CLON(RR™); S(O)N(R'R*);
S(OIN(R'R*™); S(O)R"; S(O)RY; SRY; N(R'R*™); NO,; OC(O)RY;
NRHCOR™; N(RYS(0):R*; N(RH)S(O)R*; NR*)C(O)NR*R®);
NRHC(O)OR™; OC(OIN(R*R*™); Cy6 alkyl; Cog alkenyl; or Cag alkynyl,
wherein Cy.¢ alkyl; Co alkenyl; and Cy.4 alkynyl are optionally substituted

25 with one or more R®, which are the same or different;

R*, R* R™ are independently selected from the group consisting of H; C; .4

alkyl; Cr alkenyl; and Cz alkynyl, wherein C;.4 alkyl; Cog alkenyl; and Copg

alkynyl are optionally substituted with one or more R’, which are the same or
30 different;

R’ is balogen; CN; OR®: SR N(R®R®); or NO.;



CEL65370PC-2009035726 Glu Ala Leu Lys Lys Gin Leu Pro Gly val Lys Ser Glu Gly Lys Arg
195200205 Lys Gly Asp Glu Val Asp Gly Val Asp Gi%l Val Ala Lys Lys Lys Ser 210215220 Lys Lys Gill
Lys Asp Lys Asp ser Lys Leu Glu Lys Ala Leu Lys Ala 225230235240 GIn Asn Asp Leu lle Trp Asn lle
Lys Asp Glu Leu Lys Lys Val Cys 245250255 Ser Thr Asn Asp Leu Lys Glu Leu Leu lle Phe Asn Lys

Gin Gin Val 26026527Q; Prg, Ser.GJy Gly Ser Ala lle Leu Asp Arg Val Ala Asp Gly met val 275280285
phe Gly Ala Leu Leu o%yfréfﬁ%ﬁﬁ’réﬁg%’e?ﬁ%ﬁeéi %@ﬁﬁ?ﬂ%@@@?@%@éﬁy%@%p Ala Tyr
Tyr Cys Thr Gly Asp \élyThwinteeifirp ilaikyls 805310815320 tyseihet tt ahkys Tur&ialdnPro Asn Arg

Lys Giu Trp val Thr Pig32p33083%:k¥spliRhgArg Giu lle Ser Tyr Leu Lys Lys Leu Lys Val Lys Lys
34034?350 GIn Asp Arg lle Phe Pro Pro Glu Thr Ser Ala Ser val Ala Ala Thr 355360365

mis0;1;0r2;
nis0; 1;or2;

10 characterized in that the compound of formula (I) is immobilized on a solid
support,

and with a given compound under conditions allowing the formation of a
complex between PARP and the immobilization product, and
i3

c) detecting the complex formed in step b).

2. A method for the identification of a PARP interacting compound, comprising the
20 steps of:

a) providing two aliquots of a protein preparation containing PARP,

b) contacting one aliquot with an immobilization product comprising a compound
25 of formula (1)

Rlb
r? R N/
Ni \ N\ —x T
" / N \N -0 {1)
QM -
o R
n m

or a salt thereof, wherein
30



Pro Pro Pro Ser Thr Ala ser Ala Pro Ala Ala Val Asn Ser Ser Ala 370375380 Ser Ala Asp Lys Pro Leu
Ser Asn met Lys lle Leu Thr Leu Gly Lys 385390395400 Leu ser Arg Asn Lys Asp Glu Val Lys Ala met
lle Glu Lys Leu Gly 405410415 Gly Lys Leu Thr Gly Thr Ala Asn Lys Ala Ser LW Cys lle Ser Thr

420425430 Lys Lys Glyval'Glalys Mel AsRtys by ngt £l Glu éégﬁh %3&%&@%5#{8@@0%@ Asn lle

Arg val Val Ser Glu ASﬁf’he’ W Gln Asg VE[ Ser Ala 450455460 Sell 5635726
Ser Thr Lys Ser Leu CIFSITEEEPhe SvAI (Eonally Sthsbrysesith onesagecrs hdngma Glu Val
Lys Ala Glu Pro val Gluhyeih vzl thtasne ardifi86490495 Gly Lys Ser Gly Ala Ala Leu Ser Lys Lys Ser
Lys Gly GIn Val Lys 500505510 Glu Glu Gly lle Asn Lys ser Glu Lys Arg met Lys Leu Thr Leu Lys
515520525 R? is H; halogen; CN; C(O)OR*; OR%; C(O)R*; C(OIN(R'R*); S(O):N(R'R™):

S(ONRR™); S(0)R; S(O)R; SR, N(R*R*); NO,; OC(O)RY;

NRHCOR®; NRHS(0)RY; NRHS(O)R™; NRHCOINR“R™);

NRHC(0)OR™; OC(OYN(RR*™); Cy6 alkyl; Cy.g alkenyl; or Cyg alkynyl,

wherein Cy .6 alkyl; Co alkenyl; and Co ¢ alkynyl are optionally substituted

10 with one or more R’, which are the same or different; -

R*, R*™ R™ are independently selected from the group consisting of H; Ci

alkyl; Gy alkenyl; and Cy. alkynyl, wherein C.¢ alkyl; C¢ alkenyl; and Cs6

alkynyl are optionally substituted with one or more R’, which arc the same or
15 different;

R is halogen; CN; OR®; SR®; N(RR®); or NOy;

R®, R are independently selected from the group consisting of H; and C 4
20 alkyl, wherein C; 4 alkyl is optionally substituted with one or more halogen,

which are the same or different;

misQ; 1; or2;

25 nis0: 1; or 2;

characterized in that the compound of formula (I) is immobilized on a solid

support,

30 under conditions allowing the formation of a complex between PARP and the

immobilization product,

¢} contacting the other aliquot with the immobilization product and with a given
+ compound under conditions allowing the formation of the complex, and
35

d) determining the amount of the complex formed in steps b) and ¢}.



Gly Gly Ala Ala Val Asp Pro Asp Ser Gly Leu Glu His ser Ala His 530535540 Val Leu Glu Lys Gly Gly
Lys Val Phe Ser Ala Thr Leu Gly Leu Val 54555055§§GO Asp lle val Lys Gly Thr Asn Ser Tyr Tyr Lys
Leu Gin Leu Leu Glu 565570575 Asp Asp Lys Glu Asn Arg Tyr Trp lle Phe Arg ser Trp Gly Arg val
5805855903Gly Thy wakllsi @y et fsniysibe /S Sib Vet Rig Sethys Gl 397600005 Asp Ala lle
Glu His Phe Met Lys Ley Tyr Glu Glu Lys Thr Gly Asn 61061%62@A?a ‘f?rop Hldlé%ei%ﬁgﬁéﬁ%he Thr
Lys Tyr Pro Lys LYSBHE Tyr Pro 625630635640 Leu Glu lle Asp Tyr Gly Gin Asp Glu Glu Ala Val Lys
Lys Leu Thr 645650655 Val Asn Pro Gly Thr Lys ser Lys Leu Pro Lys Pro Val Gin Asp Leu 660665670
le Lys Met lle pilafsp\aldiy SerMeldasdupiinatival Gl OTRABIASAGHI Gl MR Ao Leu Gin
Lys Met Pro Leu Gly Lys Leu ser Lys Arg 690695700 Gin lle GIn Ala Ala Tyr Ser Ife Leu Ser Glu Val

GIn Gih Ala val
b) incubating one aliquot with a given compound,

c) harvesting the cells of each aliquot,
10 d) lysing the cells in order to obtain protein preparations,

e} contacting the protein prepérations with an immobilization product comprising
a compound of formula (I)

Rib
R® Ry,
N X N\ TN
HN ’ e N\ \N/ cl) @
2
15 B w

or a salt thereof, wherein

R™ R R?are independently selected from the group consisting of H; and C,4
20 alkyl, wherein C;.4 alkyl is optionally substituted with one or more halogen,
which are the same or different;

R’ is H; halogen; CN; C(O)ORY; OR*; C(O)RY; C(OIN(R*R™); S(O)N(RR*);
S(OIN(R'R™); S(O)R%; S(O)RY; SR*; N(R*R™); NO,; OC(O)R*;

25 NRHCOR®; NRHS(0):R™; NR)S(O)R*®; NRHC(OINR¥R*);
NRYC(OYOR®; OC(OINR'R™); C16 alkyl; Cag alkenyl; or Cog alkynyl,
wherein Cy. alkyl; Co.6 alkenyl; and Cy.¢ alkynyl are optionally substituted
with one or more RS, which are the same or different;

30 R*, R* R™ are independently selected from the group consisting of H; C.
alkyl; Co6 alkenyl; and Co6 alkynyl, wherein Ci. alkyl; Cog alkenyl; and Cog



705710715720 Ser din Gly Ser Ser Asp ser Gin lle Leu Asp Leu Ser Asn Arg pile 725730735 Seite 3
CEL65370PC-2009035726 Tyr Thr Leo lle Pro His Asp Phe Gly Met Lys Lys Pro Pro Leu Leo
740745750 Asn Asn Ala Asp Ser Val Gin Ala Lys Val Glu Met Leo Asp Asn Leo 755760765 Leo AS lle

Glu Val Ala Tyr Ser Laqa}&@@ e FtY Kl SebASRASRi T 8l B BRBECSRE LetSaAsLIadlepsp Val Asn
Tyr Glu Lys Leu Lys 785790795800 lle Lys Val Val Asp Arg Asp Ser Glu Glu Ala Glu lle lle

Arg Lys 805810815 ys Asn Thr HiS Ala Thr Thr His Asn Ala Tyr Asp Leo Glu 820825830 val
lle Asp lle Phe Lys IIe Glu Arg Glu Gly Glu Cys Gin Arg Tyr 835840845 Lys Pro Phe Lys Gin Leu His
Asn Arg Arg Leo LeoRTrx HisoGiy :SENS BIES SREOMIRS TLHl; Thidsy the Ala Gly lle Leu Ser Gin Gly Leo
Arg llesAla

RS, R® are independently selected from the group consisting of H; and C.4

‘alkyl, wherein C;.; alkyl is optionally substituted with one or more halogen,

which are the same or different;

10 mis0; 1; or2;
nis®; 1; or 2;

characterized in that the compound of formula (I) is immobilized on a solid

15 support,

under conditions allowing the formation of a complex between PARP and the

immobilization product, and
20 f) determining the amount of the complex formed in each aliquot in step e).

4. The method of any of claims 2 or 3, wherein a reduced amount of the complex
formed in the aliquot incubated with the compound in comparison to the aliquot not
incubated with the compound indicates that PARP is a target of the compound.

25 '

5. The method of any of claims 2 to 4, wherein the amount of the complex is
determined by separating PARP from the immobilization product and subsequent
detection of separated PARP or subsequent determination of the amount of
separated PARP, in particular wherein PARP is detected or the amount of PARP is

30 determined by mass spectrometry or inmunodetection methods, preferably with an
antibody directed against PARP.

6. The method of any of claims 2 to 5, wherein said given compound is selected from
the group conmsisting of synthetic compounds, or organic synthetic drugs, more
35 preferably small molecule organic drugs, and natural small molecule compounds,

7. The method of any of claims 2 to 6, wherein the given compound is a PARP
inhibitor.



865870875880 Pro Pro Glu Ala Pro Val Thr Gly Tyr Met the Gly Lys Gly lle Tyr 885890895 Phe Ala
Asp Met Val Ser Lys ser Ala Asn Tyr Cys His Thr Ser.Gin 900905910 Gly Asp Pro lle Gly Leo lle Leo
Leu Gly Glu Val Ala Leo Gly Asn 915920925 Met TﬁSGIu Leo Lys His Ala Ser HiS lle Ser Lys Leo Pro

Lys Gly 93Q935940 L &EH §§Ew ly L g#PL s Thr. Thr Pro Asp Pro Ser Ala 945950955960
Asn lle ser Leo Asp G%y Vasf OAsp a r%%%l &%3) r G¥§%3§é?%%§%§f§8er Gly val Asn Asp Thr
Ser Leu Leo Tyr Asn Glu Tyr lle val Tyr 980985990 Asp lle Ala Gin val Asn Leo Lys Tyr Leo Leo Lys

Leo Lys phe Asn 9951000dDQ% Peiteid peip 6537 QBAIa2009036F26 Phe Lys Thr Ser Leu Trp 1010
<210> 2

5 b) contacting the protein preparation with an immobilization product comprising a
compound of formula (I)

/Rlb

[E . RY&___ N
N’ \ N\ S T
HN e N \N —0 o
@M -
o R
n m

10
or a salt thereof, wherein
R'™ R'™ R*are independently selected from the group consisting of H; and Cy»
alkyl, wherein Cy4 alkyl is optionally substituted with one or more halogen,

15 which are the same or different;

R’ is H; halogen; CN; C(O)ORY; ORY; C(O)RY; COIN(R*R™); S(O).N(RR*™);
S(OIN(RR™); S(O)R%; S(O)R*; SR, N(R*R*); NO,; OC(O)R;
NRHCO)R™; NR)S(0):R*; NRHS(OIR™; NRHC(ONERFR™);

20 NRHCOYOR™; OC(OIN(RR™); C,.6 alkyl; Cy. alkenyl; or Cag alkynyl,
wherein Cy¢ alkyl: C; alkenyl; and C,4 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; Cy4

23 alkyl; Co alkenyl; and Coog alkynyl, wherein Cy alkyl; Cag alkenyl; and Cs.4
alkynyl are optionally substituted with one or more R*, which are the same or
different; '

R” is halogen; CN; OR®; SR N(R'R®™); or NO;
30



<211> 1025 <212> PRT <213> Homo sapiens <400> 2 met val Ala met Ala Glu Ala Glu Ala Gly val
Ala Val Glu Val Arg 151015 Gly Leu Pro Pro Ala VaI4F6>ro Asp Glu Leu Leu Thr Leu Tyr Phe Glu
202530 Asn Arg Arg Arg Ser Gly Gly Gly Pro Val Leu Ser Trp GIn Arg Leu 354045 Gly Cys Gly Gly Val

Leu Thr Phe Arg Giu R0 iie.ASR AlsfalthAis505260wak W#@ﬁ&@é@ﬁgaﬁiﬁ Gly &eu His Gly Ala
GIn Leu Ser Leu 65703711'2 Pro Ala Arg

gp rg Pro Ala Frc% Pro Ar w Leu Leti Leu’GIn Gly'Leu 859095
Pro Pro Gly Thr Thr Pfo ¢Gin' Arg- BT G R A ROV AR TS PO B 088 05 DSEeA R ser Gly Leu
Pro val Gn Pro Cys Cy#inlistedt sianser HEemo125 Pro Arg Pro Asp Arg Ala Leu val Gin Leu Pro Lys
Pro Leu Ser Glu 130135140 Ala Asp Val Arg Val Leu Glu Glu GIn Ala GIn Asn Leu Gly Leu Glu

5 mis0; 1;0r2;
nis0;1;or2;

characterized in that the compound of formula (I} is immobilized on a solid
10 support,

under conditions allowing the formation of a complex between PARP and the

immobilization product, and
15 ¢} separating PARP from the immobilization product.

9. The method of any of claims 2 to 8, wherein the provision of a protein preparation
includes the steps of harvesting at least one cell containing PARP and lysing the
cell. |

20
10. The method of any of claims 2 to 9, wherein the steps of the formation of the

complex are performed under essentially physiological conditions.

11, A method for determining the presence of PARP in a sample, comprising the steps
25 of:

a) providing a protein preparation expected to contain PARP,

b) contacting the protein preparation with an immobilization product comprising a
30 compound of formula (T)

/ \ /c|3 )



145150155160 Gly Thr Lieu Val Ser Leu Ala Arg Val Pro GIn Ala Arg Ala Val Arg 165170175 Val Val

Gly Asp Gly Ala Ser val Asp Leu Lea Leu Leu Glu L ;}Tyr 180185190 Lea Glu Mn Glu Arg Arg Ser
% Leu Pro Gly Pro Lea Gly Thr val Ala Ser Phe

Gly Gly Gly Pro Lea Glu Asp Lea GIn 195200205 Ar
Gin Gin Trp din 210215220 CEL65370PC-2009035726 225230235240 Leu Ser Leu Val Pro His Tyr
Asp lle Leu Glu Pro Glu Glu Leu Ala 245250255 Glu Asn Thr Ser Gly Gly Asp His Pro Ser Thr Gin Gly
Pro Arg Ala 260265273 FR# 1 (<1904 AYASER Leu Arg Thr Gly Gly Leu Val Thr Ala Leu GIn 275280285
Gly Ala Gly Thr val Thr Met Gly Ser Gly Glu Glu Pro Gly Gin Ser 290295300 Gly Ala Ser Leu Arg Thr

Gly Pro et val Gin G50 Gl li ML AR53A85 150207 o H b Sl i Sh QR A £, 90,6 Se
5 alkyl, wherein C;4 alkyl is optionally substituted with one or more halogen,

which are the same or different;

R’ is H; halogen; CN; C(O)OR*; ORY; C(O)RY; C(O)N(R*R™); S(O)N(RR*);
S(OIN(R'R™); S(0):RY; S(O)R?; SR*; N(R*R™); NO,; OC(O)R;

10 | NRYCOR™; NRHS(0)R™; NRHS(OIR™; NRHC(OINR*R®);
NRHCO)YOR™; OCOINR'R™); Cr.¢ alkyl; Ca6 alkenyl; or Cy.ealkynyl,
wherein Cy alkyl; Ca alkenyl; and Cy ¢ alkynyl are optionally substituted
with one or more R’, which are the same or different;

15 RY, R*® R*® are independently selected from the group consisting of H; Cy
atkyl; Cyp.¢ alkenyl; and Ca.¢ alkynyl, wherein Cy.4 alkyl; Cag alkenyl; and Cy ¢
alkynyl are optionally substituted with one or more R’, which are the same or
different;

20 R’ is halogen; CN; OR; SR N(R°R®); or NO»;
R, R® are independently selected from the group consisting of H; and C,.4

alkyl, wherein C,.¢ alkyl is optionally substituted with one or more halogen,
which are the same or different;

25
mis{; 1; or 2;
nis 0; 1; or 2;

30 characterized in that the compound of formula (I) is immobilized on a solid
support,
under conditions allowing the formation of a complex between PARP and the
immobilization product, and |

35

¢) detecting whether PARP has formed a complex with the immobilization
product.



325330335 Thr Gly Pro Met Gly ser Leu Gly Gin Ala Glu Gin Val Ser Ser met 340345350 Pro met Gly
Ser Leu Glu His Glu Gly Leu Val Ser Leu Arg Pro Val,355360365 Gly Leu Gin Glu Gin Glu Gly Pro met
Ser Leu Gly Pro Val Gly Ser 370375380 Ala Gly Pro Val Glu Thr Ser Lys Gly Leu Leu Gly Gin Glu Gly
Leu 385399305490,V al @lude Aldymet Amier RE@IUGRBIUBILLENAAGY in 05410415 Vet
Glu lle Thr Met Gl Séet%j% u Gly Lys Ala Gly Pro Val Ser Pro 420425430 Gly Cys Val Lys Leu Ala Gly
Gin Glu Gly Leu \;éllle ;?7[8{1\} Féﬁ%ﬁ’&gﬁﬂﬂ%? u Met Glu Pro Gly Ala Met Arg Phe Leu Gin Leu
Tyr His Glu Asp 450455460 Leu Leu Ala Gly Leu Gly Asp Val Ala Leu Leu Pro Leu Glu Gly Pro
465470475480 Asp met Thr Gly Phe Arg Let' Cys Gly Ala Gin Ala ser Cys GIn Ala 485490495 Ala Glu
Glu pile Leu Arg Ser legy Leu Gly ser lle Ser Cys His val Seite 6

HoN Gl H,N
N = N =
Nl >— N Nl Mi\*i
Z~N NO© Z~N  N©
0 L 0 K
X
X
N N
5 H H

13. The method of any of claims 1 to 12, wherein the solid support is selected from the
group consisting of agarose, modified agarose, sepharose beads (e.g. NHS-activated

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

14.  The method of any of claims 1 to 13, wherein the immobilization product results
from a covalent direct or linker mediated attachment of the immobilization
compoﬁnd to the solid support, in particular wherein the linker is a C;y alkylene

15 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(0), 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;, SO3H, NO,, and CN, in particular wherein said immobilization occurs

20 via the ring nitrogen atom of the saturated ring in formula (I) of claim 1.

25

30



500 CEL65370PC-2009035726 505510 Leu Cys Leu Glu His Pro Gly Ser Ala Arg Phe Leu Leu Gly
Pro Giu 515520525 Gly Gin His Leu Leu Gin Gly Le&bGlu Ala Gin Phe Gin Cys Val Phe 530535540
Gly Thr Glu Arg Leu Ala Thr Ala Thr Leu Asp Thr Giy Leu Glu Glu 545550555560 val Asp Pro Thr Glu
Ala Leu Pro Val Leu Pro Gly Asn Ala His Thr 565570575 Leu Trp Thr Pro Asp Ser Thr Gly Gly Asp Gin
Glu Asp v?éer 580585590,Glu Glu Val Arg Glu Leu LaU Ala Thr Leu Glu Gly Leu Asp Leu Asp
595600605 Gly It ASh P TRPPE AR &R %‘gﬁ‘tﬁﬁr&ﬁ}ﬂ%ﬁ&ww&rf%ﬁﬁ%%wezo Gin Pro Glu
Glu Glu Val Thr Pro Gly His Glu Giu Glu Glu Pro Val 625630635640 Ala Pro Ser Thr Val Ala Pro Arg
Trp Leu Glu Glu Glu Ala Ala Leu 645650655 R'®

R® R,
N N\ =N
| HN ‘ " \N/ {L ®
e
n m

or a salt thereof, wherein

R"™ R'® R? are independently selected from the group consisting of H; and C; 4
alkyl, wherein C,4 alkyl is optionally substituted with one or more halogen, which
10 are the same or different;

R’ is H; halogen; CN; C(O)OR*; OR*, C(O)R?; C(OIN(R*R*); S(O):N(R'R*):
S(ONRR™); S(O):RY; S(O)RY; SR*; N(R*R*™); NOo; OC(O)RY; N(RHC(O)R*,
NRHS(0)R™; NRHS(O)R™; NRHC(OINR¥R™); N(R)C(O)OR*:

15 OC(O)NRR™); C1.6 alkyl; Cy. alkenyl; or Cag alkynyl, wherein Cyg alkyl; Ca.g
alkenyl; and C,.¢ alkyny! are optionally substituted with one or more R®, which are
the same or different;

R, R* R* are mndependently selected from the group consisting of H; C s alkyl;
20 . Co alkenyl; and Co alkynyl, wherein Cy¢ alkyl; Ca alkenyl; and Co.s alkynyl are

~ optionally substituted with one or more R*, which are the same or different;
R’ is halogen; CN; OR® SR® N(R’R®); or NO»;

25 R, R® are independently selected from the group consisting of H; and C .4 alkyl,
wherein Cy4 alkyl is optionally substituted with one or more halogen, which are the

same or different;

mis ; 1; or 2;
30

nis 0; 1; or 2;



Gin Leu Ala Leu His Arg Ser Leu Glu Pro Gin Gly Gin Val Ala Glu 660665670 Gin Glu Glu Ala Ala Ala
Leu Arg GIn Ala Leu Thr Leu Ser Leu Leu 6756806855 Glu GIn Pro Pro Leu Glu Ala Glu Glu Pro Pro
Asp Gly Gly Thr Asp 690695700 Gly Lys Ala Gin LeuQ/aI Val His Ser Ala Phe Glu Gin Asp Val Glu

705710715720 Gl al His Val GiIn Glu 725730735 Glu Thr
val Gly Pro Trp Aréh%bﬁa ldt‘%?%lfﬁe{g I@}% %’%%%%ﬁgdgg 118%%0%?7’%‘8‘}% Zé% A %V?W—ﬁ)ﬁét’Gly val
ser Val Ala Leu A%régi’pééﬁnéﬁ&af@@m%%s@hFﬁ‘é@@&}lﬂr@@@@ﬁé@& e this romtiariarpAla Ala
Arg His Seite 7 7P8.REL65370PC-2009035726 775780 Leu Val Ala Leu La Ala Gly Pro Trp Asp Gin
ser Let) Ala Phe Pro 785790795800
3 16. Use according to claim 15, wherein the immobilization product is characterized as
defined in any of claims 12 to 14,



Leu Ala Ala Ser Gly Pro Thr Let) Ala Gly GIn Thr Let) Lys Gly Pro 805810815 Trp Asn Mn Leu Glu Arg
Let) Ala Glu Asn Thr Gly Glu Phe GIn Glu 820825830 val val Arg Ala Phe Tyr Asp Thr Leu Asp Ala Ala
Arg Ser Ser lle 835840845 Arg Val val Arg Val Glu Arg val Ser His Pro Leu Let) GIn Gin GIn
850855860 Tyr Glu Let) Tyr Arg Glu Arg Let) Let) GIn Arg Cys Glu Arg Arg Pro 865870875880 val Glu
~GlIn val Leu Tyr HiS Gly Thr Thr Ala Pro Ala Val Pro AS 885890895 lle Cys Ala HiS Gly Phe Asn Arg
Ser Phe cys Gly Arg Asn Ala Thr 900905910 val Tyr Gly Lys Gly val Tyr Phe Ala Arg Arg Ala ser Let)

Ser Val 915920925 GIn Asp Arg Tyr ser Pro Pro Asn Ala Asp Gly His Lys Ala val Phe 930935940 Val

Ala Arg val Let) Thr Gly Asp Tyr Gl Gkrg@lgg%c%%@o@@%@ 945950955960 Arg Ala Pro Pro Let) Arg
Gly Pro Gly HiS Val Leu Let) Arg %%59

8875 ser Ala val Asp Cys lle Cys Gin Pro Ser lle Phe
val lle Phaddis ce11zome AG

i 14 i i lecules and
2 methods for the Identification of PARP Interacting Mo
<120> for the purification of PARP Proteins
<130> CEL653708C
<160> 5
<170> PatentIn version 3.5
<210> 1
<211> 1014
<212> PRT )
<213> Homo sapiens
<400> 1

Met Ala Glu Ser Ser Asp Lys Leu Tyr Arg val Glu Tyr Ala Lys Ser
1 5 10 15

1a ser Cys Lys Lys Cys Ser Glu Ser ITe Pro Lys Asp Ser
Gly Arg Ala 50 yS LyS LY s Ly

Leu Arg Met Ala Ile Met val Gln Ser Pro met Phe ggp Gly Lys val
35 40

pro His Trp Tyr His Phe Ser Cys phe Trp Lys gg? Gly His ser Ile
50 55

i 14 val Asp Gly Phe Ser Glu lLeu Arg Trp Asp
ggg His Pro Asp val gou p Gly >¢ ]

ju Ala 61y Gly val Thr Gly
asp GIn GIn Lys §g1 Lys Lys Thr Ala SO y Gly A .

asp Gly Ile Gly Ser Lys Ala Glu Lys Thr Leu Giy AsSp
Lys Gly Gin 108 Y 105 110

phe Ala Ala Glu Tyr Ala Lys Ser Asn Arg Ser Thr Cys Lys Gly Cys
115 120 125

met Glu Lys Ile Glu Lys Gly GIn val Arg Leu Ser Lys Lys Met val
130 ' 135 140

Gln Leu Gly Met Ile Asp Arg Trp Tyr HMis Pro
?3? Pro Glu tys Pro 150 Y 155 160

Asn Arg Glu Glu Leu Gly Phe Arg Pro Glu Tyr
Gly Cys phe val igg g Ley oy

Leu Lys Gly Phe Ser Leu Leu Ala Thr Glu ASp Lys
Sa"MaSm*%B eu Ly y ser Clu
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980 [ [
Ser?DSrig,gsopA,:lsopTFt]rroGslgrAcli Lﬁt) Pro Thr His Let) lle Thr Cys Glu HiS val pro 99510001005 Arg Ala
pparpiiion g i <yZlet) Pro Gly Arg Ser Pro 101010151020 Asp Thr 1025 <210> 3 Salta 8
CoLOaa P C 200903 1> 1638 <212> PRT <213> HOMO sapiens <400> 3 Met Leu lle L

e Ser Gly Leu Ser Asn Asp Asp 151015 Phe Gin Val Glu lle Ille Arg Asp Phe Asgu\/al

Ala Val Val Thr Phe 202530 Gin L [
Al _ : ys His lle Asp Thr lle Arg 'he Val '
His Ser lle Lys Gin Leu Gin Leu Ser Pro Arg Leu Leu Glu g/al Thr 595526%8p Cys ThrLys HIS 354045

CEL65370PC~-2009035726
Glu ala Leu Lys LYS Gln Leu Pro Gly val Lys Ser Glu Gly Lys Arg
185 200 205

Lys Gly ASp Glu val Asp Gly val Asp Glu val Ala Lys Lys Lys Ser
210 215 220

Lys Lys Glu Lys Asp Lys Asp ser Lys Leu Glu Lys Ala Leu Lys Ala
225 230 235 240

G1n Asn Asp Leu Ile Trp Asn 1le Lys Asp Glu Leu LyS LYS val Cys
245 250 255

gser Thr Asn Asp Leu LyS Glu Leu Leu Ile Phe Asn Lys Gln Gin val
260 265 270

pro ser Gly Glu Ser Ala I1e Leu Asp Arg val Ala Asp Gly met val
275 280 285

phe Gly Ala Leu Leu Pro Cys Glu Glu Cys Ser Gly GlIn Leu val Phe
290 295 300

Lys Ser Asp Ala Tyr Tyr cys Thr Gly Asp val Thr Ala Trp Thr Lys
305 310 315 320

Cys Metr val Lys Thr GIn Thr Pro Asn Arg Lys gliu Trp val Thr pro
325 330 335

Lys Glu Phe Arg Glu Ile Ser Tyr Leu Lys Lys Leu Lys val Lys Lys
340 345 350

GIn Asp Arg Ile pPhe Pro Pro Glu Thr ser Ala ser val ala ala Thr
355 _ 360 365

pro Pro Pro Ser Thr Ala ser ala pro Ala Ala val Asn Ser ser Ala
370 375 380

ser Ala Asp Lys Pro Leu Ser Asn met Lys Ile Leu Thr Leu Gly LysS
385 390 395 400

Leu Ser Arg Asn LyS Asp Glu val Lys Ala Met Ile Glu Lys Leu Gly
405 410 415

Gly Lys Leu Thr Gly Thr Ala Asn LyS Ala ser Leu Cys Ile ser Thr
420 425 430

Lys Lys Glu val Glu Lys Met Asn Lys LyS met Glu Glu val Lys Glu
435 440 445

ala asn Ile Arg val val ser Glu Asp Phe Leu cln Asp val ser Ala
450 455 460
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Asn Thr
fon T 4§ﬁ£\gsr\llgleglAanl Liu Pro Pro Gly Ala Asp Asp Tyr Ser 65707580 Leu Lys Leu the the Glu
aon pro ! 100105yllOyASyArg Val Ala 859095 Asn Val Glu Tyr The Pro Glu Glu Ser Ser Ala Leu lle
o Mot Pro Lot soruat pF> rg Lys Val Leu Asp Thr lie Met Ala Thr Lys Leu Asp Phe Asn 115120125
oro Len Tl Lye Locpro AIe I:)ro Tyr Tyr Ala Ser Leu Gly Thr Ala 130135140 Leu Tyr Gly Lys Glu Lys
oo Lye Lys Aen 1 a Pro the Glu 145150155160 Gill Ser Leu Asp Leu Pro Leu Trp Lys th )

y n His 165170175 Leu lle Glu Glu lle Asn Asp Glu Met Arg Arg Cys His Cyps C)Ellsll LguLeu

180185190 Thr Trp ser Gin Leu Ser Gl
y Lys Val Thr |
Glu Gly Arg Pro Arg lle Lys Thr Trp Gin Al}z; s le Arg Pro Ala Ala Thr 195200205 Leu val Asn

T 220 Ser Th
Lys Tyr Lys val Asn Pro lle 090#{038%%12% er Thr Thr Leu Ser Ser lle Arg Ser
Lys Aspset Thr Lys Ser Lel %%2§’Rg§§éwﬁ[§a/%7€\$ﬁ 0 d hedleeTHIAsp Thr lle Lys Asn Asp val

Trp Gly Ala Glu val Lys ala Glu Pro val ¢lu val val Aala pPro Arg
485 490 445

Gly Lys Ser Gly Ala Ala Leu Ser Lys Lys Ser LyS Gly Glin val Lys
500 505 510

¢lu Glu Gly Ile Asn Lys Ser Glu Lys Arg Met Lys Leu Thr Leu LyS
515 520 525 '

Gly Gly Ala Ala val Asp Pro Asp Ser Gly Leu Glu His Ser Ala His
530 535 540

val teu Glu Lys Gy Gly Lys val phe ser Ala Thr Leu Gly Leu val
545 550 555 560

asp Ile val Lys Gly Thr Asn Ser Tyr Tyr Lys Leu Gln Leu Leu Glu
565 570 575

Asp Asp Ly$ Glu Asn Arg Tyr Trp Ile Phe Arg ser Trp Gly Arg val
580 585 590

Ggly Thr val Ile Gly Ser Asn Lys Leu Glu Gln Met Pro 5er Lys Glu
595 600 605

asp Ala Ile Glu His Phe Met Lys Leu Tyr Glu Glu Lys Thr Gly Asn
610 615 620

aAla Trp His Ser Lys Asn phe Thr Lys Tyr Pro Lys Lys phe Tyr Pro
625 630 635 540

Leu Glu Ile Asp Tyr Gly Gin Asp Glu Glu Ala val Lys Lys Leu Thr
645 650 655

val Asn Pro Gly Thr Lys ser Lys Leu pro Lys Pro val Gin Asp Leu
660 665 670

1le Lys Met Ile Phe ASp val Glu Ser Met Lys LyS ala met val Glu
675 680 685

Tyr Glu Ile Asp Leu Gln Lys Met Pro Leu Gly Lys Leu Ser Lys Arg
630 695 700

¢ln Ile Gln Ala Ala Tyr Ser 1le Leu Ser Glu val GIn 6ln Ala val
705 710 715 720

ser Gln Gly Ser Ser Asp Ser G¢ln Tle Leu Asp Leu 5er Asn Arg Phe
725 730 735
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2452 [

24 ||20L2e5u52%%5%32?0%?53(’;0PC_2009035726 Asp Arg lle Leu lle Glu Phe Asp Thr Leu Lys GIU Met
valle Lod 2002052rD Ga_t I_y Lys Ser Glu Asp Val Gin Ser lle Glu val Gin Val Arg Glu 275280285
St Pro Glv Arg Tyt ph I_ln ys lle Lys Arg Glu Glu Gin Ser Leu 290295300 Lys Glu Lys Met lle lle
ovs Pro G Tl GE(J o 3256;3'6% Cys His 305310315320 Ser Ser Leu Leu Asp His Leu Leu Thr Glu

520345550 Ao val Tor Lys A 5 Cys Tyr Asp Arg Val Thr Gin His Leu Cys Leu Lys Gly Pro Ser Ala
240315350 Asp va yr Lys Ala Lys Cys Glu lle Gin Glu Lys val Tyr Thr Met 355360365 Ala Gin L

| et' Pro Glu lle Phe Gin 'he Leu Gin 370375380 Gin Val Asn Trp Lys Glu 'he Slgr L{/Ss

Cys Leu Phe lle Ala Gin Lys 38539
Thr Ser y 0395400 11¢ Ly Ada+784 Tyr Glu Leu Glu Gly Thr Thr Val Leu Leu
Tyr Thr Leu ;lg pra His Asp Phe ?lg Met Lys Lys Pro ;ES Ltey Leu

asn Asn Ala Asp Ser val Gln Ala Lys val Glu Met Leu Asp Asn Leu
755 760 765

Leu Asp Ile Glu val Ala Tyr Ser Leu Leu Arg Gly Gly Ser Asp Asp
770 775 780

ser Ser Lys Asp Pro 1le Asp val Asn Tyr Glu Lys Leu LyS Thr AsSp
785 790 795 800

Ile Lys val val Asp Arg Asp ser Glu Glu Ala Glu TIle Ile Arg Lys
805 810 815

Tyr val Lys Asn Thr His Ala Thr Thr His Asn Ala Tyr Asp Leu Glu
820 825 830

val Ile Asp Ile Phe Lys Ile Glu Arg Glu Gly Glu Cys G6ln Arg Tyr
835 840 845

Lys Pro Phe LyS$ Gln Leu His Asn Arg Arg Leu Leu Trp His Gly Ser
850 855 860

arg Thr Thr Asn phe Ala Gly Ile iLeu 3er Gln Gly Leu arg Ile Ala
865 870 875 880

pro Pro Glu Ala Pro val Thr Gly Tyr Met Phe Gly Lys Gly Ile Tyr
885 890 895

phe Ala Asp Met val Ser Lys ser Ala Asn Tyr Cys wis Thr ser Gin
300 805 910

Gly Asp pro Ile Gly Leu Ile Leu Leu Gly Glu val Ala Leu Gly Asn
915 920 925

met Tyr Glu Leu LyS His Ala Ser His Tle Ser Lys Leu pro Lys Gly
930 935 940

Lys His ser val Lys Gly Leu Gly LyS Thr Thr Pro Asp Pro 5er Ala
945 950 955 960

Asn Tle Ser Leu Asp Gly val asp val Pro Leu Gly Thr Gly Ile Ser
965 970 975

ser Gly val Asn Asp Thr sar Leu Leu Tyr Asn Glu Tyr 1le val Tyr
980 985 990

Asp Ile Ala GIn val Asn Leu Lys Tyr Leu Leu Lys Leu Lys rPhe Asn
995 1000 1005
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405410415 Cys Ser Ser Glu Ala Leu Leu Glu Ala Glu Lys Gin met Leu Ser Ala 420425430 Leu Mn Tyr
Lys Arg lle Glu Val Glu Asn Lys Glu Val Leu HIS Gly 435440445 Lys Lys Trp Lys Gly Leu Thr His Asn
Leu Leu Lys Lys Gin Asn Ser 450455460 Ser Pro Asn Thr val lle lle Asn Glu Leu Thr Ser Glu Thr Thr
"Ala 465470475480 Glu Val lle lle Thr Gly Cys Val Lys Glu Val Asn Glu Thr Tyr Lys 485490495 Leu
Leu Phe pan Phe val Glu Gin Asn Met Lys lle Glu Arg Leu val 500505510 Glu Val Lys Pro Ser Leu val
-lle Asp Tyr Leu Lys Thr Glu Lys Lys 515520525 Seite 10 CEL65370PC-2009035726 Leu Phe Trp Pro
Lys lle Lys Lys Val Asn Val Gin val Ser ¢thé5330p53083838EPro Glu Asn Lys Gin Lys Gly lle Leu Leu
Thr Gly%t@r E&%TW"G?G'"S&SSSUE’SSSGO val Leu Lys Ala val Asp lle Val Lys Gin val Trp Asp Ser Val
Cys

<«210> 2

<211> 1025

<212> PRT .
<213> Homo sapiens

<400> 2
Met val ala met Ala Glu Ala Glu Aala Gly val Ala val Glu val Arg
i 5 10 15

Gly teu Pro Pro Ala val Pro Asp Glu Leu Leu Thr Leu Tyr Phe Glu
20 25 30

Asn Arg Arg Arg Ser Gly Gly Gly Pro val Leu Ser Trp GIn Arg Leu
35 40 45

Gly Cgs Gly Gly val Leu Egr Phe Arg Glu Pro g&a Asp Ala Glu Arg
5

val Leu Ala 61n Ala Asp His Glu teu His Gly Ala Gin Leu Ser Leu
65 70 75 80

Arg Pro Ala Pro Pro Arg Ala Pro Ala Arg Leu teu Leu Gln Gly Leu
85 _ 90 85

Pro Pro Gly Thr Thr Pro GIn Arg Leu Glu Gln His val Gln aAla Leu
100 105 110

Leu Arg Ala Ser Gly Leu Pro val Gln Pro Cys Cys Ala Leu Ala Ser
115 120 125

Pro Arg Pro Asp Arg Ala teu val GIn Leu Proc Lys Pro Leu Ser Glu
130 135 140

Ala asp val Arg val Leu Glu Glu GIn Ala Gln Asn Leu Gly teu Glu
145 150 155 160

Gly Thr Leu val Ser Leu Ala arg val Pro Gin Ala Arg ala val Arg
165 170 175

val val Gly Asp Gly Ala Ser val Asp Leu Leu Leu Leu Glu Leu Tyr
180 185 190

Leu Glu Ash Glu Arg Arg Ser Gly Gly Gly Pro Leu Glu Asp Leu Gln
185 200 205

Arg Leu Pro Gly Pro Leu Gly Thr val Ala Ser Phe Gln Gln Trp Gln
210 215 220

val ala Glu Arg val Leu GIn GIn Glu His Arg Leu Gln Gly Ser Glu
Seite 5



i?gi?hoei)s/rvéln%z rsg{u\ﬁ; Il:l;s 'Lhr ,?\_sp II_Dyr? Pro Gly Ala Lys Gin Phe Phe Gin 580585590 Asp Lys Ala
s Arg Leu Phe Gly Cys 595600605 Tyr lle Glu L i

Met Lys Glu Gly Gly Ser Pro 610615620 Ala Gly Gi y Fhr vl Lau Ala oro Bly ua
y Gin Lys Cys Phe Ser Arg Thr Val L

val 625630635640 Leu lle Val Gin Gin Gl : VAl GASR506%5 unl

y Asp Leu Ala Arg Leu Pro Val Asp Val V

Asn Ala Ser Asn Glu Asp Leu Lys His T et Sor e A A

) _ yr Gly Gly Leu Ala Ala 660665670 Ala L

Pro Glu Leu Gin Ala Asp Cys Asp Gin 67568068 e e e e A AL
5 lle val Lys Arg Glu Gly Arg Leu Leu Pro Gly A

'Thr lle Ser 690695700 Lys Ala Gly Lys Leu Pro Tyr His His Val lle His Ala Val Gly Pro 705713)/7155n7§(|)a

Arg Trp ser Gly Tyr Glu Ala Pro Arg C
Y5 ¥ ed ok Lenodass 7 Arg 7
Cys LeyAla Glu Lys Tyr Ly@Tyr Arg Ser 740745750 |y Arg 725730735 Ala Val Gin Leu Ser Leu

Leu Ser Leu val Pro His Tyr Asp Tle Leu Glu pPro Glu Glu Leu Ala
245 250 255

¢lu Asn Thr ser Gly Gly Asp His Pro ser Thr 6In Gly Pro Arg Ala
260 265 270

Thr Lys His Ala Leu Leu Arg Thr Gly Gly Leu val Thr aAla Leu GIn
275 280 285

Gly ala Gly Thr val Thr Met Gly ser Gly Glu Glu Pro Gly Gin ser
290 295 300

Gly Ala Ser Leu Arg Thr Gly Pro met val Gln Gly Arg Gly Ile Met
305 310 315 320

Thr Thr Gly Ser Gly G1n Glu Pro Gly Gln ser Gly Thr ser Leu Arg
325 330 335

Thr Gly Pro Met Gly Ser Leu Gly GIn Ala Glu GIn val Ser Ser Met
340 345 350

Pro Met Gly Ser Leu Glu His Glu Gly Leu val Ser Leu Arg Pro vai
355 360 365

Gly Leu GIn Glu GIn clu Gly Pro Met Ser Leu Gly pro val Gly ser
370 375 380

Ala Gly pro val Glu Thr Ser Lys Gly Leu Leu Gly &ln Glu Gly Leu
385 390 395 400

val Glu Ite Ala Met Asp Ser Pro 6¢lu Gln Glu Gly Leu val Gly Pro
405 410 415

met Glu Tle Thr Met Gly Ser Leu Glu Lys Ala Gly Pro val ser Pro
420 425 430

Gly cys val Lys Leu Ala Gly Gln Glu Gly teu val Glu Met vai Leu
435 440 445

Ley Met Giu Pro Gly Ala mMet Arg phe Leu GIn Ley Tyr His Glu Asp
450 455 460

Leu Leu Ala Gly Leu Gly Asp val Ala Leu Leu Pro Leu Glu Gly Pro
465 470 475 480

Asp Met Thr Gly Phe Arg Leu Cys Gly Ala 6In Ala Ser Cys Gin Ala
485 495 495

Ala Glu Glu Phe Leu Arg Ser Leu Leu Gly ser Ile Ser Cys His val
sejte 6



gzf\,la\allallﬁeplf/sAclgdliéﬁrPSﬁr gly \F/)ﬁl Phe Gly Phe Pro Leu Gly 755760765 Arg Cys val Glu Thr lle val
e Gin Phe 770775780 Lys Lys Asp Gly His Cys Leu Lys Glu lle T
! rLe
ﬁlsapv\;elllL?/eszr_l?ﬁrS\ZjoF?r?SSLOO gggglll CEL65370PC-2009035726 Glu Lys Thr vaIyGIu Ala Ph)(/e AlauG\ﬁjl |
e Lys 0815 Ala Thr Leu Pro Asp Thr Ala Ala Pro Pro Gly L
eu Pro Pro A

—ﬁ\tlai 8(32i?182583LO Ala Gly Pro Gly Lys Thr Ser Trp Glu Lys Gly Ser Leu Val Ser Pro 8?3/5840845 Gly GII;;1

met Leu Leu Val Lys Glu Gly Val GIn Asn Ala Lys 850855860 Thr Asp val val val Pan ser Val

ProLeuAsp Leu val Leu ser Arg 865870875880 Gly Pro Leu Ser Lys Ser Leu Leu Glu Lys Ala Gly Pro

Glu Leu Gin 885890895 Glu Gl
89 uleu Am%’%amat«@bﬁ@%@@ \)[% Ala Val Ser Met Gly Thr 900905910

Leu Cys Leu Glu His Pro Gly Ser Ala Arg Phe teu Leu Gly pro Glu
515 520 525

Gly Gin His Leu Leu GIn Gly teu Glu Ala Gln Phe GIn Cys val Phe
530 535 540

6ly Thr Glu Arg Leu Ala Thr Ala Thr Leu Asp Thr Gly teu Glu Glu
545 550 555 560

val Asp Pro Thr Glu Ala Leu Pro val Leu Pro Gly Asn Ala His Thr
565 : 570 575

Leu Trp Thr Pro Asp Ser Thr Gly Gly Asp GIn Glu Asp val Ser Leu
580 585 590

Glu Glu val Arg Glu Leu Leu Ala Thr Leu Glu Gly Leu Asp Leu Asp
595 600 605

Gly Glu Asp Trp Leu Pro Arg &lu Leu Glu Glu Glu Gly Pro GIn Glu
610 615 620

Gln pro Glu Glu Glu val Thr Pro Gly His Glu Glu Glu Glu Pro val
625 630 635 640

ala pro Ser Thr val Ala Pro Arg Trp Leu Glu 6¢lu Glu ala Ala teu
645 650 655

Gln Leu Ala Leu His Arg Ser Leu clu Pro Gin Gly 61n val Ala Glu
660 665 670

Gin Glu Glu Ala Ala Ala teu Arg ¢ln Ala Leu Thr Leu Ser Leu Leu
675 680 685

Glu Gin Pro pro Leu Glu Ala Glu Glu Pro Pro asp Gly Gly Thr Asp
690 695 700

Gly Lys Ala GIn Leu val val His Ser Ala Phe Glu Gln Asp val Glu
705 710 715 720

Glu Leu Asp Arg Ala Leu Arg aAla Ala Leu Glu val His val Gln Glu
725 730 735

Glu Thr val Gly Pro Trp Arg Arg Thr Leu Pro Ala Glu Leu Arg Ala
740 745 750

Arg Leu Glu Arg Cys Wis Gly val ser val Ala Leu arg Gly Asp Cys
755 760 765

Thr Ile Leu Arg Gly Phe Gly Ala His Pro Ala arg Ala ala Arg His
seite 7



val Leu Lys Thr Ser ser Trp Asn Leu Asp Cys Arg Tyr val Leu His 915920925 val val Ala Pro Glu Trp
Arg Asn Gly Ser Thr Ser Ser Leu Lys lle 930935940 Met Glu Asp lle lle Arg Glu Cys Met Glu lle Thr
Glu ser Leu ser 945950955960 Leu Lys Ser lle Ala Phe Pro Ala lle Gly Thr Gly Asn Leu Gly Phe
965970975 Pro Lys Asn lle Phe Ala Glu Leu lle lle Ser Glu Val Phe Lys Phe 980985990 Ser Ser Lys
Asn GIn Leu Lys Thr Leu Gin Glu Val His Phe Leu La 99510001005 His Pro Ser Asp His Glu Asn lle
Gin Ala Phe Ser Asp Glu Phe 101010151020 Ala Arg Arg Ala Asn Gly As" Leu Val ser AS Lys lle Pro
Lys 102510301035 Ala Lys Asp Thr Gin Gly Phe Tyr Gly Thr Val Ser Ser Pro Asp 104010451050 ser

Gly val Tyr Glu Met Lys lle Gly Ser lle a@_w@mm?m@ﬁsmoaom(ss Seite 12
CEL65370P@e2009035726 775

ala Gly pro Trp Asp Gln Ser ted Ala Phe Pro
%gg val Ala Leu Leu 790 Y 7985 800

Thr Leu Ala Gly GlIn Thr Leu Lys Gly Pro
Leu Ala Ala Ser gag Pro 4 oY

val val Arg Ala Phe Tyr Asp Thr Leu Asp Ala Ala Arg Ser Ser Ile
835 840 845

| i in Gin Gin
1 Arg val Glu Arg val Ser His Pro Leu Leu G
AT g?% ve g 855 860

cys Glu Arg Arg Pro
ggg Glu Leu Tyr Arg g;g Arg Leu Leu GlIn g;g yS g pre

His Gly Thr Thr Ala Pro Ala val Pro Asp
val Glu Gin val Egg Tyr Hi v The pro

ser val
Lyvs Gly val Tyr Phe Ala Arg Arg Ala Ser Leu
val fyr 81% ys &y 920 925

Gln Asp Arg Tyr Ser Pro Pro Asn Ala asp Gly His Lys ala val rhe
330 835 940

Thr Gly Asp Tyr Gly Gln Gly Arg Arg Gly Leu
gi; Ala Arg val Leu 850 Y 955 960

arc Gly Pro Gly His val Leu Leu Arg Tyr Asp
arg Ala Pro Pro ;22 g Gly e 28

i i 1 pro
Leu Pro Thr His Leu Ile Thr Cys GTu His va
Asp The gé? Ala Leu 1000 1005

arg Ala Ser Pro Asp ASP pro Ser Gly Leu Pro Gly Arg ser Pro
1010 1015 1020

Asp Thr
P 1025

<210> 3 .
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Ala Ser Gly Asp lle Thr Lys Glu Glu Ala Asp val lle Val Asn 107010751080 Ser Thr Ser Asn Ser Phe
Asn Leu Lys Ala Gly val Ser Lys Ala 108510901095 lle Leu Glu cys Ala Gly Gin Asn val Glu Arg Glu
Cys Ser Gin 110011051110 Gin Ala Gin Gin Arg Lys Asn Asp Tyr lle lle Thr Gly Gly Gly

111511201125 Phe Leu Arg Cys Lys Asn lle lle His val lle Gly Gly Asn Asp 113011351140 val Lys Ser
Ser val Ser Ser val Leu Gin Glu ms Glu Lys Lys 11451150 Asn Tyr ser Ser lle Cys Leu Pro Ala lle Gly
Thr Gly Asn Ala 116011651170 Lys Gin His Pro Asp Lys val Ala Glu Ala lle lle Asp Ala lle
117511801185 Glu Asp Phe val Gin Lys Gly Ser Ala Gin ser val Lys Lys Val 119011951200 Lys val

Val lle Phe Leu Pro GIn val Leu Asp Val Phe Tyr Ala 120512101215 Asn met Lys Lys Arg Glu Gly Thr

Gin Leu ser Igo Gin Gin Ser 12201225%‘3&7@?@@9?_%?_73& Ala Ser Phe Leu Gly Phe Ser Lys Gin ser
123512&9%452;!2% Gin Lys Lys Asn HIS Leu Val Leu Glu Lys Lill Thr Glu Ser 12501255

<213> Homo sapiens

<400> 3 o
r Gly Leu Ser Ash AS

§Et teu Ite teu %eu val 6lu Asn Ile ig y As

asp val Ala val val Thr Phe
phe 61n val g%u Ile 1le Arg Asp gge sp ¥

y

’ hr
Arg Leu Leu Glu val T
i e Lys Gln Leu Gln Leu S5er Pro
e %gr : Y 55 60

Gly Ala Asp Asp Tyr Ser
%gn Thr I1e Arg val ?éu Asn Leu Pro Pra 75y o

gly Gly Gly Arg val Ala
Leu Lys Leu Phe g?e Glu Asn Pro Tyr gén y Gly 4

ser Ala Leu Ile Glu Phe pPhe
asn val Glu {gg phe Pro Glu Glu igg cly

y V

Lys Leu Pro Ala Pro phe Glu
iig Tyr Gly Lys Glu E%g pro Leu Ile Ly Led clu

he Leu G1n Lys Lys Asnh His
Glu Ser Leu Asp %gg ero Leu Trp LyS ;73 asn

Arg Cys His Cys Glu Leu
teu Ile Glu gég Tle Asn Asp Glu qgg arg Arg Cy e

Ala Ala Thr
u Ser Gly Lys val Thr Ile Arg Pro
Thr Trp igg Gln Le Lys Pro

Gin Ala Asp Thr
is Gly Arg Pro Arg Ile Lys Thr Trp
Lol gig asn Glu 61 215 220

5 Tyr Lys val Asn Pro Ile
ggg Thr Thr Leu Ser 336 Tle arg Ser Ly ng Y 1he

1le Lys Ash Asp val LyS Asp
Lys val Asp Pro Egg Met Trp Asp Thr 1ie y Lys
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Ala Thr P '
ASLeu IIehCeslﬁrEy\éaé;ﬁyé ICr?hC/y(zltFJ) rﬁs&\égll'lz'gg i:zygovil Glu Tyr 126512701275 Ala lle ser Trp Leu Gin
: yr Thr ser Glu Asp Glu
%iéﬁl%?s%gglfoal?’OS Tyr Gin Glu Leu Asn Glu Leu Gin Lys LyspLeu Aiﬁsllltlae:syr? I'IA(\aS Phe Asp
Gly lle Ser 13251?3%19?3?/;25223?/;2 009085720 Ser Leu fsp Hlis Lys g Pro Leu e Lye Ve e
_ et Gin Ala Arg Asp Glu
.Arg Val A - g Asp Glu lle Glu Ala met lle L
g rg Leu Ala Lys Gill Gin Glu Ser Arg Ala Asp Cys lle 135513601365 Ser G|u¥ﬁelﬁgoéiﬁ4_lf_3é350

Gin Tyr Asn Asp Asn Asn Thr Ser Hi
is 137013751380
Asp Ala Arg Arg 138513901395 Glu Lys Lys Lys Th e val Lysiie Aan s meg Fre Tr o O

140014051410 ys Lys Lys Thioal A4gp Val Lys lle Asn His Arg His Tyr

Asp Arg Iie Leu Ile Giu Phe asp Thr Leu LyS clu met val Ile Leu
260 265 270

Ala 6ly Lys Ser Glu Asp val Gln Ser Ile Glu val Gln val Arg Glu
275 280 285

Leu Ile Glu Ser Thr Thr Gln Lys Ile Lys Arg Glu Glu Gin Ser Leu
290 295 300

Lys Glu Lys Met 1ie Ile Ser Pro Gly Arg Tyr phe Leu Leu Cys His
305 310 315 320

ser Ser Leu Leu Asp His Leu Leu Thr Glu Cys Pro Glu Ile Glu Ile
325 330 335

Cys Tyr Asp AT val Thr Gln His Leu Cys Leu LyS Gly Pro Ser Ala
34 345 350

Asp val Tyr Lys ala Lys Cys Glu 1te ¢in Glu Lys val Tyr Thr Met
355 360 365

aAla Gln Lys Asn Ile GlIn val ser pro Glu Ile phe Gin Phe Leu GIn
370 375 , 380

cln val Asn Trp LYS clu phe Ser Lys Cys Leu phe Tle Ala Gin LyS
385 390 395 400

Tie Leu Ala Leu Tyr Glu Leu Glu Gly Thr Thr val Leu Leu Thr ser
405 410 415

cys ser ser Glu ala teu teu Glu Ala Glu Lys GIn Met Leu Ser Ala
420 425 430

Leu Asn Tyr Lys Arg Ile Glu val Glu Asn Lys Glu val Leu His Gly
435 440 445

Lys Lys Trp LYS Gly Leu Thr His Asn Leu Leu Lys Lys Gln Asn Ser
450 455 460

ser Pro Asn Thr val 11e Tle Asn Glu teu thr Ser Glu Thr Thr ala
465 470 475 480

Glu val Ile Ile Thr Gly Cys val Lys Glu val Asn Glu Thr Tyr Lys
485 490 495

Leu Leu Phe Asn Phe val clu Gin Asn Met Lys Ile Glu Arg Leu val
500 505 510

Glu val Lys Pro ser Leu val Ile Asp Tyr lLeu Lys Thr Glu Lys LyS
515 520 525
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Thr val Asn Leu Asn Thr Tyr Thr Ala Thr Asp Thr Lys Gly His 141514201425 Ser Leu Ser Val Gin Arg
Leu Thr Lys Ser Lys Val Asp lle Pro 143014351440 Ala His Trp Ser Asp met Lys Gin Gin Asn Phe Cys
Val val clu 144514501455 Leu Leu Pro Ser Asp Pro Gill Tyr Asn Thr Val Ala Ser Lys Phe

. 146014651470 Asn GIn Thr Cys Ser His Phe Arg lle Glu Lys lle Gill Arg lle 147514801485 Gin Asn
Pro Asp Leu Trp Asn Ser Tyr Gin Ala Lys Lys Lys Thr 149014951500 Met Asp Ala Lys Asn Gly Gin
~Thr Met Asn Glu Lys Gin Leu Phe 150515101515 His Gly Thr Asp Ala Gly Ser Val Pro His Val Asn Arg
Asn Gly 152015251530 Phe Asn Arg seETSF3AMRGRO0YE3AGIEAla Val Ala Tyr Gly Lys 153515401545
Gly Thr Tyr Phe Ala Val Asn Ala Asn Tyr Ser Ala Asn Asp Thr 155015551560 Tyr Ser Arg Pro Asp Ala
Asn Gly_édggggrsﬂrtﬁswal Oya Tye %%515&53{57045517533%;881%1 Ser Phe Asn

Pro Glu Asn Lys GIn Lys Gly Ile Leu Leu Thr Gly Ser Lys Thr Glu
545 550 555 560

val Leu Lys Ala val Asp Ile val Lys Gln val Trp Asp Ser val Cys
565 570 575

val Lys Ser val His Thr Asp Lys Pro Gly Ala Lys Gin Phe pPhe Gin
580 585 530

Asp Lys Ala Arg Phe Tyr G1n Ser Glu Ile Lys Arg Leu Phe Gly Cys
585 600 605

Tyr ITe 6lu Leu GIn Glu Asn Glu val Met Lys Glu Gly Gly Ser Pro
610 615 620

Ala Giy Gln Lys Cys Phe Ser Arg Thr val Leu Ala Pro Gly val val
625 630 635 640

Leu Ile val 6¢1n GIn Gly Asp Leu Ala Arg Leu Pro val Asp val val
645 650 655

val Asn Ala Ser Asn Glu Asp Leu Lys His Tyr Gly Gly Leu Ala Ala
660 . 665 670

Ala Leu Ser Lys Ala ala Gly Pro Glu Leu GIn Ala Asp Cys Asp Gln
675 680 685

Ile val Lys Arg Glu Gly Arg Leu teu Pro Gly Asn Ala Thr Ile Ser
690 695 700

Lys Ala Gly Lys Leu Pro Tyr His His val Ile His Ala val Gly Pro
705 710 715 720

aArg Trp Ser Gly Tyr Glu Ala Pro Arg Cys val Tyr Leu Leu Arg Arg

Ala val Gln Leu Ser Leu Cys Leu Ala Glu £ys Tyr Lys Tyr Arg Ser
740 745 750

Ile aAla Ile Pro Ala Ile Ser Ser Gly val Phe Gly Phe Pro Leu Gly
755 760 765

Arg Cys val Glu Thr Ile val Ser Ala Ile Lys Glu Asn phe Gln Phe
770 775 780

Lys Lys Asp Gly His Cys teu Lys Glu Ile Tyr Leu val Asp val Ser
785 790 795 200
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CEL -

o F?éS;?ggeerLOQSOA3§Z%6 Ag val Leu Thr Gly lle Tyr Thr His Gly Asn His Ser Leu lle 158015851590
L 1 Pro Ser Lo Phe Val Ala Phe 163016151620 Tyr Asp Tyr Gin Ala Tyr Pro Glu Tyr Led lle Thr

Tyr Asp Tyr Gin Ala Tyr Pro G
CPSTerg%L;/sGllG\Zlgll_?ﬁO?BS <210> 4 <211> 656 <212> PRT <213> Homo Zapiens |<u4-(l)-%r>l_4elrjnlelzf Iill-ir;r
Gy A Aﬁ/g o ArIa g(rag%éb\slgo(sg AE] Azp Arg Glu 151015 Ala Gly Ser Met Leu Pro Ala Gly Asn
rg Arg Ser Ser Ser Arg ser M

9% g et Ser Arg Asp Asn L
| ys 354045 Lys Asp Cys Leu Ser lle Arg Asn Val Val Ala Ser lle Gin Thr Ly59505260 GluyéIShLeeS(Xsn

Leu Lys Leu lle Ser Gly Asp Val Leu Ty He:F6p6506063882 6

Glu Lys Thr val Glu Ala phe Ala Glu Ala val Lys Thr val Phe Lys
BOS 810 815

Ala Thr Leu Pro Asp Thr aAla Ala Pro Pro Gly Leu Pro Pro Ala Ala
820 825 830

Ala Gly Pro Gly Lys Thr ser Trp Glu Lys Gly Ser Leu val ser Pro
£35 840 845

Gly Gly Leu Gln Met Leu Leu val Lys Glu Gly val &In Asn ala Lys
850 855 860

Thr Asp val val val Ash Ser val Pro Leu Asp Leu val Leu Ser Arg
865 870 875 B8O

Gly Pro Leu Ser Lys 5er Leu Leu Glu Lys Ala Gly Pro Glu Leu Gln
g85 890 B95

Glu Glu Leu Asp Thr val Gly GIn Gly val Ala val ser Met gly Thr
900 905 910

val Leu Lys Thr Ser ser Trp Asn Leu Asp Cys Arg Tyr val Leu His
915 920 925

val val Ala Pro Glu Trp Arg Asn Gly Ser Thr Ser ser Leu Lys Ile
930 935 940

Met Glu Asp Ile Ile Arg Glu Cys Met Glu Ile Thr Glu Ser Leu Ser
945 950 955 960

Ley Lys Ser Ile Ala phe pro Ala Ile Gly Thr Gly Asn Leu Gly phe
965 970 975

pro Lys Asn Ile phe Ala ¢lu Lew Tle Ile ser Glu val phe Lys Phe
980 985 390

sar Ser Lys Asn Glin Leu LyS Thr Leu Gin Glu val His phe Leu Leu
995 1000 1005

Wis Pro Ser Asp His Glu AsD 1ie GIn Ala Phe Ser Asp Glu Phe
1010 1015 1020

Ala Arg Arg Ala asn Gly Asn Leu val Ser Asp Lys Ile Pro Lys
1025 103 1035

Ala Lys Asp Thr Gln Gly phe Tyr Gly +hr val Ser Ser Pro Asp
1040 1045 1050

ser Gly val Tyr Glu Met Lys Tle ¢ly Ser Ile Ile Phe Gin val
1055 1060 1065
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Ala Asp Val lle val Asn ser val Pro Met Asn Leu Gin Leu Gly Gly 859095 Gly Pro Leu ser Arg Ala Phe
Leu Gin Lys Ala Gly Pro Met Leu Gin 100105110 Lys Glu Leu Asp Asp Arg Arg Arg Glu Thr Glu Glu
Lys val Gly Asn 115120125 lle Phe met Thr Ser Gly cys Asn Leu Asp Cys Lys Ala Val Leu His

- 130135140 Ala val Ala Pro Tyr Trp Asn Asn Gly Ala Glu Thr Ser Trp Gin lle 145150155160 met Ala
Asn lle lle Lys Lys Cys Leu Thr Thr val Glu val Leu ser 165170175 CcL65370PC-2009035726 Phe

. Ser ser lle Thr Phe Pro met lle Gly Thr Gly ser Leu Gin Phe 180185190 Pro Lys Ala Val Phe Ala Lys
Leu lle Leu ser Glu val Phe Glu Tyr 195Z062888e?808%12Phr Arg Pro lle Thr Ser Pro Let) Gin Gill
Val HIS Phe 210215220 Leu Val Tyr Thr Asn Asp Asp Glu Gly cys Gin Ala Phe Leu Asp Gill
2252302@5%390%b Psp Ake Vn*pfs%%r@?lle Akh Pro m%ﬂé%h@]l@%"?o Met

ser Thr Ser Asn Ser Phe Asn Leu Lys Ala Gly val Ser Lys Ala
1085 1090 1095

Tle Leu Glu Cys Ala Gly GIn Asn val Glu Arg Glu Cys Ser Gln
1100 1105 1110

GIn Ala GIn Gln Arg Lys Asn Asp Tyr Ile Ile Thr Gly Gly Gly
1115 _ 1120 1125

phe Leu Arg Cys Lys Asn ITe Ile His val ITe Gly Gly Asn Asp
1130 1135 1140

val Lys Ser Ser val Ser ser val Leu Gin Glu Cys Glu Lys LyS
1145 1150 1155

Asn Tyr Ser Ser Ile Cys Leu Pro Ala Ile 6ly Thr Gly Asn Ala
1160 1165 1170

Lys GIn His Pro Asp Lys val Ala Glu Ala Ile Ile Asp Ala Ile

1175 1180 1185
Glu asp Phe val GIn Lys Gly Ser Ala GIn ser val Lys Lys val
1190 1195 1200

Lys val val Ile Phe Leu Pro Gln val reu Asp val phe Tyr Ala
1205 1210 1215

Asn Met Lys Lys Arg Glu Gly Thr Glin Leu Ser Ser Gln Gln Sser
1220 1225 1230

va]l Met Ser Lys Leu Ala Ser Phe Leu Gly Phe Ser Lys Gln Ser
1235 1240 1245

Pro GIn Lys Lys Asn His teu val Leu Glu Lys Lys Thr Glu Ser
1250 1255 1260

ala Thr Phe Arg val Cys Gly Glu Asn val Thr Cys val Glu Tyr
1265 1270 1275

Ala Tle Ser Trp Leu GIn Asp Leu Ile Glu Lys Glu Gln Cys Pro
1280 1285 1280

Tyr Thr Ser Glu Asp Glu Cys TIle Lys Asp Phe Asp Glu Lys Glu
1295 1300 ‘ 1305

Tyr Gin Glu Leu Asn Glu Leu Gln Lys Lys Leu Asn  Ile Asn Ile
1319 1315 1320
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245250255 Ala Gly Asp Thr Gin Gly val val Gl

2920 / y Thr val Ser Lys Pro Cys Phe 26

o Aer?Iz:reTGhlryAAI\;azlsla% ;&r_‘) Phe Gin val Ala Thr 275280285 Gly As)[g lle Ala T?\2r6cfli7gi:|-|:/raf\fs-ryr I
e BT Tt A8 23025 300 Arg Thr Phe Asn Arg Lys 5er Gly val ser Aro Ala lle Leu Glu GF "
e Phe o o The PrgGInGIa val Glu ser Glu Cys Ala Val Leu Ala Ala Gin Pro 325330335 HIS Ayr
Vel Arg Lys The val T Sgr Sgsgys Let) Lys Cys Lys lle 340345350 lle lle HIS val Pro Gly Gly Lys A?s
g Ly s S 60365 Val Leu Gill Glu cys Glu Gin Arg Lys Tyr Thr Ser Val S ¢ P

e Gly Thr Gly Asn Ala Gly Lys Asn Pro lle Thr Val Ala Asp 385390395400625_?:@

lle Asp Ala lle Val Asp Phe Ser S
" er Gin His Ser Thr P
Pre o bro Gl Lot Lot Ao 49042 SoerT 20095%405410415 Ser Leu Lys Thr val Lys val Val lle

ser Leu Asp His Lys Arg Pro Leu Ile Lys val Ledu cly 1le Ser
1325 1330 1335

Arg Asp val Met cln Ala Arg Asp Glu Ile Glu Ala met Ile Lys
1340 1345 1350

Arg val Arg Leu ala Lys Glu Gin Glu Ser Arg ala Asp Cys Ile
1355 1360 1365

ser Glu Phe Ile Glu Trp Gln Tyr Asn Asp Asn Ash Thr ser His
1370 1375 1380

cys Phe Asn Lys Met Thr Asn Leu LYS Leu clu Asp Ala Arg Arg
1385 1390 1395

Glu Lys Lys LYS Thr val Asp val Lys Ile Asn His Arg His Tyr
1400 1405 1410

thr val Asn Leu Asn Thr Tyr Thr Ala Thr Asp Thr LYyS Gly His
1415 1420 1425

ser Leu Ser val Gin Arg Led Thr Lys Ser LYyS val Asp Ile Pro
1430 1435 1440

Ala HWis Trp Ser Asp Met Lys ¢ln Gln Asn Phe Cys val val Glu
1445 1450 1455

Leu Leu Pro Ser Asp Pro Glu Tyr Asn Thr val Ala Ser Lys Phe
1460 1465 1470

ash Gln Thr Cys Ser His phe Arg Ile Glu Lys Ile Glu Arg Ile
1475 1480 1485

Gln Asn Pro Asp Leu Trp Asn ser Tyr Gin Ala Lys L¥s Lys Thr
1490 1495 1500

Met Asp Ala Lys Ash Gly Gla Thr Met Ash Glu Lys GIn Leu Phe
1505 1510 1515

His Gly Thr Asp Ala Gly ser val Pro uis val Asn Arg Asn Gly
1520 1525 1530

phe Asn Arg ser Tyr ala Gly Lys Asn ala val Ala Tyr Gly Lys
1535 1540 1545

Gly Thr Tyr Phe Ala val Asn  Ala Asn Tyr Ser ala Asnh Asp Thr
1550 1555 1560

Tyr Ser Arg Pro Asp ala Asn  Gly Arg Lys wis val Tyr Tyr val
1565 1570 1575
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lle Phe Tyr Asp Ser met Lys Lys Arg Asp Leu ser Ala Ser Leu Asn 435440445 Seite 16
CEL65370PC-2009035726 Phe Gin Ser Thr Phe Ser Met Thr Thr cys Asn Leu Pro Glu His Trp
450455460 Thr Asp Met Asn His Gin Leu Phe Cys Met Val Gin Leu Glu Pro Gly 465470475480 Gin

- Ser Glu Tyr Asn Thr lle hLYS Asp Lys Phe Thr Arg Thr Cys Ser 485490495 ser Tyr Ala lle Glu Lys lle
Glu Arg lle Gin Asn Ala Phe Leu Trp 500505510 Gin ser Tyr Gin Val Lys Lys Arg Gin Met Asp lle Lys
. Asn Asp His 515520525 Lys Asn Asn Glu Arg Leu Leu Phe His Gly Thr Asp Ala Asp Ser val
530535540 Pro Tyr Val Asn Gin His GlycPHe ASIRARPEE3 Byé Ala Gly Lys Asn 545550555560 Ala val
Ser Tyr Gly Lys Gly Thr Tyr Phe Ala Val Asp Ala 5er Tyr 565570575 Ser Ala Lys Asp Thr Tyr Ser Lys
Pro Aspﬁﬁer\{%gg Gly Ang lo)s HTBeSiEgOB%SmQOﬁS Gly Asn 2";30 Ser Leu Ile

val Pro Pro Ser Lys Asn Pro  Gin Asn Pro Thr Asp Leu Tyr Asp
1595 1600 1605

Thr val Thr Asp Asn val His His Pro Ser Leu Phe val Ala Phe
1610 1615 1620

Tyr Asp Tyr Gin Ala Tyr Pro Glu Tyr Leu Ile Thr Phe Arg Lys
1625 1630 1635

<210> 4

<211> 656

<212> PRT .
<213> Homo sapiens

<400> 4
Met His Gly val Ala Gly val Thr Ser Arg Ala Gly Arg Asp Arg Glu
1 5 10 15

Ala G6ly ser Met Leu Pro Ala Gly Asn Arg Gly Ala Arg Lys Ala Ser
20 25 30

Arg Arg ggr Ser Ser Arg ser ﬁgt Ser Arg Asp Asn sgs Phe Ser Lys

1ys Asp Cys Leu Ser Ile Arg Asn val val Ala ggr ITe Gln Thr Lys
50 55

Glu Gly Leu Asn Leu Lys Leu Ile Ser Gly Asp val Leu Tyr Ile Trp
65 70 75 80

Ala Asp val 1le val Asn Ser val Pro Met Asn Leu Gin Leu Gly Gly
85 90 95

Gly Pro Leu Ser Arg Ala Phe Leu Gln Lys Ala Gly Pro Met Leu Gln
100 105 110

Lys Glu Leu Asp Asp Arg Arg Arg Glu Thr Glu Glu Lys val Gly Asn
115 120 125

Ile pPhe Met Thr ser Gly Cys Asn Leu Asp Cys Lys Ala val Leu His
130 135 140

Ala val Ala Pro Tyr Trp Asn Asn Gly Ala Glu Thr ser Trp Gin Ile
145 150 155 160

met Ala Asn Ile Ile Lys tLys Cys Leu Thr Thr val Glu val Leu Ser
165 170 175
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Me

By Ot Eg Xilnvglrggi:il Le; Thr Gly Val Phe Thr Lys Gly Arg Ala 595600605 Gly Leu Val Thr Pro Pro
Lys Lew 'he Val val 62§g3or603Thr AS Leu 610615620 Phe Asp Ser val Thr Asn Asn Thr Arg Ser Pro
S AEBE065E <2105 5 <2115 5640 Phe Phe Asp Asn Gin Ala Tyr Pro Glu Tyr Leu lle Thr Phe Thr Ala
Ala Ala Ala Ara Glu Ala Al 323 <212> PRT <213> Homo sapiens <400> 5 met Gin Pro Ser Gly Tr
‘Ser Ala Lol G?n 2025;10 Sa Gly Arg Asp 151015 Met Leu Ala Ala Asp Leu Arg Cys Ser Leu Phe Alal?
Pro Phe Pro Ala ser Tyr Algt§514€4c5:iL65370PC_2009035726 Ser Tyr Lys Arg Asp Ser Val Leu Arg
Lys rg Gly Asp Cys Lys Asp Phe Glu Ala Leu Leu Ala Asp Ala Ser

CEL65370PC-2009035726
phe Ser Ser Ile Thr Phe Pro Met 1le Gly Thr Gly Ser Leu GIn Phe
180 185 : 190

pro Lys Ala val Phe Ala Lys Leu Ile Leu 5er Glu val pPhe Glu Tyr
195 200 205

ser Ser Ser Thr Arg Pro 1le Thr Ser Pro Leu GIn Glu val His Phe
210 215 220

Leuy val Tyr Thr Asn Asp Asp Glu Gly Cys GIn Ala phe Leu Asp Glu
225 230 235 240

phe Thr Asn Trp Ser Arg I1e Asn Pro Asn Lys Ala Arg Ile Pro Met
245 250 255

aAla Gly Asp Thr GIn Gly val val Gly Thr val ser Lys Pro Cys Phe
260 265 270

Thr ala Tyr Glu Met Lys 1le Giy Ala Ile Thr Phe ¢in val Aala Thr
275 280 285

Gly asp 1le Ala Thr ¢iu 61n val Asp val 11e val asn Ser Thr Ala
290 295 300

Arg Thr Phe Asn Arg LysS ser Gly val ser Arg ala Ile Leu Glu Gly
305 310 _ 315 320

ala 6ly GIn Ala val Glu Ser Glu Cys Ala val Leu Ala Ala Gin Pro
325 330 335

wis Arg Asp Phe Ile Ile Thr Pro Gly Gly Cys Leu Lys Cys LYS Ile
340 345 350

1le ITle His val pro Gly Gly Lys Asp val arg Lys Thr val Thr ser
355 360 365

val Leu Glu Glu Cys Glu Gln Arg Lys Tyr Thr Ser val Ser Leu Pro
370 375 380

ala Ile Gly Thr Gly Asn ala Gly Lys Asn Pro t1e Thr val Ala ASp
385 350 385 400

asn Ile Tie Asp Ala Ile val Aasp Phe Ser ser glin His ser Thr Pro
405 410 415

ser Leu Lys Thr val Lys val val Ile phe Gln Pro Glu Leu Leu Asn
420 425 430

1le Phe Tyr Asp Ser Met Lys Lys Arg Asp Leu Ser Ala ser Leu Asn
435 440 445
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505560 Leu Pro Asn Leu Lys Glu Leu Leu Gin Ser Ser Gly Asp Asn His Lys 65707580 Arg Ala Trp
Asp Leu Val Ser Trp lle Leu Ser Ser Lys Val Leu Thr 859095 lle His Ser Ala Gly Lys Ala Glu Phe Glu
Lys lle Gin Lys Leu Thr 100105110 dl)' Ala Pro His Thr Pro val Pro Ala Pro Asp Phe Leu Phe Glu lle
115120125 Glu Tyr Phe Asp Pro Ala Asn Ala Lys Phe Tyr Glu Thr Lys Gly Glu 130135140 Arg Asp
Leu lle Tyr Ala Phe His Gly Ser Arg Leu Glu Asn Phe His 145150155160 ser lle Tie His Asn Gly Leu
.His Cys His Leu Asn Lys Thr Ser Leu 165170175 Phe dl)' Glu Gly Thr Tyr Leu Thr Ser Asp Leu Ser

Leu Ala Leu lle 180185190 Tyr Ser Pro His Gly His Gly Trp Gin His Ser Leu Leu Gly Pro lle
.i95200205 Leu Ser Cys Val Ala Val %ﬁ 62590\@ Yle AR Ais Pro Asp Val Lys 210215220 Cys Gin Thr
ys Lys Lys Asp Ser Lys Glu lle Asp Arg Arg

rg Ala 2252302,?5240 Tr
phe GIn Ser Thr Phe Ser wmet thr Thr Cys Asn Leu Pro Glu His Trp

450 455 460

i val Gln Leu Glu Pro Gly
122 Asp Met Ast H1S 3;8 teu Phe Cys Met val e

e ¢ phe Thr arg Thr Cys ser
Gln ser Glu Tyr Asn The 1le:Lys Asp L¥3 455

T]e Gln Asn Ala Phe Leu Trp
ser Tyr Ala %%S ¢lu Lys Ile Glu ggg . i

i hr Asp Ala Asp Ser val
Glu Arg Leu Leu Phe His Gly T
e 550 " 9 T s 540

i r Ccys Ala Gly Lys Ash
gzg Tyr val Asn GIn g%g Gly Phe Asn Arg %gs y asn

ala val Asp Ala Ser Tyr
Ala val ser Tyr gég Lys Gly Thr Tyr 298 ser

Asp Ser Asn Gly Arg Lys His
ser Ala LyS %gg Thr Tyr Ser Lys ggg p 3

1y Arg Ala
val Leu Thr Gly val Phe Thr Lys G
Met Tyr ggé val Arg e LyS

His Asn Pro Thr Asp Leu
1 Thr Pro Pro Pro Lys Asn Pro
¢l Eig va 615 620

pro Lys Leu Phe val val
ggg Asp Ser val Thr ggg asn Thr Arg Ser Ggs y va

Leu Tle Thr phe Thr Ala
phe Phe Asp Asn 212 ala Tyr Pro Glu Egg eu s

<210> 5

<211> 323

<212> PRT .
<213> Homo sapiens

<400> 5

Glu Ala Ala Gly Arg Asp
get Gin Pro Ser g?y Trp Ala Ala Ala qgg AT

Leu Phe Ala Ser Ala ieu Glin
Met Leu Ala gga Asp Leu Arg Cys ggr A
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Arg lle i
e Arg'-i’; ||-||_I§SS${/I’GI_|ZuGll_yeS|\)//a?§'§)/ rllg Pr36F8r206Lys Tyr Phe val 245250255 Val Thr Asn Asn Gin Leu
er 5270 Gin Lys P :
Ser ) ys Pro Pro Lys Ser Ar
Trp Phe ser 275280285 Ser HiS Trp Phe Thr val met lle ser Leu T)yr Leu LengJ I_A(;i f:lrj SLELGm e

290295300 Seite 18 CEL65370Pc-20
-2009035726 g
Trp Asn Arg 305310315320 Ala Lys Arg lle val ser val lle Asn Ser Ser Ala Phe Gin His phe

CELE5370PC-2009035726
ser Tyr Lys Arg Asp Ser val Lgu Arg Pro Phe Pro ﬁga ser Tyr ala
4

Arg %By ASp Cys Lys Asp Phe Giu Ala teu Leu g%a Asp Ala sSer Lys
55

Leu Pro Asn Leu Lys Glu teu Leu Gln ser ser Gly Asp Ash His LysS
65 70 75 80

Arg Ala Trp Asp Leu val Ser Trp Ile Leu Ser Ser LyS val Leu Thr
85 90 35

ITe His Ser Ala Gly Lys Ala Glu Phe Glu Lys Ile Gln Lys Leu Tar
100 105 110

Gly Ala Pro His Thr Pro val Pro Ala Pro Asp Phe Leu phe Glu Ile
115 120 125

Glu Tyr Phe Asp Pro Ala Asn Ala Lys Phe Tyr ¢lu Thr Lys Gly Glu
130 135 140

Arg Asp Leu Iie Tyr Ala Phe His Gly Ser Arg Leld G¢lu Asn Phe His
145 150 155 160

ser Tle Ile His Asn Gly Leu His Cys His Leu Asn Lys Thr ser Leu
165 170 175

phe Gly Glu Gly Thr Tyr Leu Thr ser Asp Leu Ser Leu ala Leu Tle
180 185 190

Tyr Ser Pro His Gly His Gly Trp Gln His ser Leu Leu Gly Pro 1le
195 200 205

Leu Ser Cys val Ala val Cys Glu val Ile Asp His Pro Asp val Lys
210 215 220

cys Gln Thr Lys Lys Lys Asp Ser Lys Glu 1le Asp Arg Arg Arg Ala
225 230 235 240

arg Ile Lys His ser Glu Gly Gly Asp Ile Pro Pro Lys Tyr Phe vail
245 250 255

val Thr Asn Asn Gin Leu Leu Arg val Lys Tyr teu Leu val Tyr Ser
260 265 270

gin Lys Pro Pro Lys ser Arg Ala Ser sSer Gln Leu Ser Trp Phe ser
275 280 285

cer His Trp phe Thr val Met Ile Ser Leu Tyr Leu Leu Leu Leu Leu
290 295 300
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CEL65370pPC-2009035726
Ile val ser val Ile Asn Ser Ser ala Phe Gln His Phe Trp Asn Arg
305 : 310 315 320

ala Lys Arg
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