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2001, 3:411; Busby et al., Cancer Res, 2000, 60:2108;
Jackson et al., Cancer Res., 2000, 60:566). 20 A
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A biomarker is a characteristic that is objectively measured and evaluated as an indicator of
normal biological processes, pathogenic processes, or pharmacological responses to a
therapeutic intervention (Atkinson et al, Clin. Pharmacol. Ther., 69: 89-95 (2001)). Itis
believed that the development of new validated biomarkers will lead both to significant
reductions in healthcare and drug development costs and to significant improvements in

treatment for a wide variety of diseases and conditions.

In order to optimally design clinical trials and to gain the most information from these trials, a
biomarker is required. The marker needs to be measurable in surrogate and tumor tissues and
should correlate with the inhibition of the pathway. In addition the biomarker should
demonstrate activation of the upstream pathway and inactivation of the downstream pathway.
Ideally these markers will also correlate with efficacy and thus could ultimately be used for

patient selection.
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determ nation of one or nore activated CHM signa
transducti on nol ecul es such as phosporyl ated CHK1. The
presence of an activated CHKI signal transduction
mol ecul e indicates that a CHKL inhibitor should be
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WO 20061087557PCT/ C B2006/ 000548

Accordingly, in one aspect, the invention includes a method for predicting a patient’s
responsivencss to a CHK1 inhibitor. The method includes (a) providing a sample from a test
patient who is being treated with a DNA damaging agent such as an alkylating agent, a
platinum agent, an anti-metabolite, a topoisomerase I or topotisomerase II inhibitor or
intercalating agents, a radiomimetic or gamma radiation, and other agents such as antibodies
that can cause cellular stress and (b) determining for the presence of an activated CHK1
signal transduction pathway molecule, wherein the presence of an activated CHK1 signal
transduction pathway molecule is indicative that a CHK1 inhibitor should be administered to
the patient. The method can further include (c) administering a CHK1 inhibitor.

The sample of the invention can be any appropriate sample such as a tumor, peripheral blood,

a cell scraping, a hair follicle, a skin punch or a buccal sample.
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The activated CHK1 signal transduction pathway

nol ecul e can be phosphoryl ated CHK1, phosphoryl ated
Cdc25A, phosphoryl ated Cde25C, phosphoryl ated cyclin
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O‘ELJ&Q?%QH??@PVOW A8P%ay ol ecule is present in the

sanpl e.
In another aspect, the invention includes a method of treating a patient having leukemia
comprising determining for the presence of a phosphorylated CHK1 or pH2AX from a sample
from a leukemia patient; and administering a CHK1 inhibitor upon the determination that an

activated CHK 1 signal transduction pathway molecule is present in the sample.
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WO 1006/ 087557PCT/ G832006; O 4 In anot her aspect, the

i nvention includes a nethod for determ ning whether to
adm nister to a patient a CHKL inhibitor. The method

i ncl udes providing a sanple froma test patient who is
DEPAYS#&dt ed with a DNA danagi ng agent or a PEEIGBI400548
stress inducing anti body and a CHK1l inhibitor; and
deternmining for the presence of a phosporyl at ed I-12AX
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H2AYd$ dicative@ih tisdrapaaticatly affsddive tinowmt o4 EEIl1enhibitet hadheen
reagent suitable for detecting binding of said
ad“&ﬁ’ﬁ%%d?ﬁ@pf‘%“fhe CH C 1 signal transduction nol ecul e.
Brief description of the drawings 15Fig. 1 depicts a

bar chart show ng t |ta CGe results i
In Qe B o5 PATGR ingfucefit Foepgrictd Bat?@b? RO fgg CHK
nhimaf kai@ lafa\ebrﬁ{s&lﬁtmp&%y Inddrd ﬂ{ds Ik spelRtid aﬁtﬁbbﬂﬁﬁ\bghglst a CHK1
r

nmbi nat i on eat nent of genti, tabl ne, (Gent)

Sigha RRBYBeion TS (b A REHES 11 defrihe BndBhP el a
antiRlieE RS CARY YighE HRGERRATMbbion of CHKL from t umor

sections of 11460 20 Xenotaaft mce follow ng

treatment with gentitabine (Gen), Chk inhibitor

(Chid), and PatibPbr @k dPfles F1 0 4 dep| cts a

bar chart shbﬁv{n&gg@&ugnt?t ati1on of gs|}ohos horyl ati on of
FigCHeepiét a harichart ghidwing st gensitalivaSiem kishltbin dhpsphegphoylation of
CHf I lowing treatnment with gentitabine (Genm), Chk

|nh| bitor (Chki), and a conbination of both. 25Fig, 5

FiglofA B B ftis B3GR ho S hABhoHhAAn SHARK oWl Qhblilich

treatment of gemcitabine (Gem) and CHK inhibitor, and gemcitabine alone.

Fig. 3 depicts a bar chart showing phosphorylation of CHK1 from tumor sections of H460
Xenograft mice following treatment with gemcitabine (Gem), Chk inhibitor (Chki), and a

combination of both.

Fig. 4 depicts a bar chart showing quantitation of phosphorylation of CHK1 in hair follicles
from mouse skin biopsies - following treatment with gemcitabine (Gem), Chk inhibitor
(Chki), and a combination of both.

Fig. 5 depicts a bar chart showing 53BP1 quantitation on Hela Cells with different amounts of
Doxorubicin hydrochloride (Dox) and a CHK1 inhibitor (Chki).

Fig. 6 depicts a bar chart showing phospho-H2AX quantitation of SW620 cells cells treated
with gemcitabine (Gem) and a CHK inhibitor (Chki).

Fig. 7 depicts a bar chart showing %phospho-H2AX positive cells when cells are treated with
varying amounts of gemcitabine (Gem) and a CHK inhibitor (Chki).
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Doxor ubi ci n hydrochl oride (Dox) and a CH C. inhibitor
(Chki). Fig. 6 depicts a bar chart show ng

phospho- H2AX quantitation of S 620 cells cells treated
wivioheoewaismat t abi ne (Gem) and a Cl I K inhibitor ¥d@hGrbpos/ooosss
Fig, 7 depicts a bar chart show ng Vophospho-I12AX
positive cells when cells arc treated with 30 varying

amount s of i bi
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the@Sﬁbﬁaﬁo@ofb%xoﬁhﬁ{ﬂhy@hﬁmoﬁae fpRpaah@HHR AXitosi ti ve
I's when cells are treated with the conbi nati on of
Doxorub|C|n hydrochl ori de (dox) and a CHK i nhi bitor.
Det ai | ed Descrlptlon;ﬁ@gﬂgggﬁggﬁumﬂventlon provi des

bi omarkers to predict patient's response to a
Thé pilesdnt inyentioNpeovistes bﬁomaﬂ%% tRiPEAdicE ké%tsenfc%ﬁffsmésqjg @&%—1151

mhllﬂ%&' ?ltle o}%re&&{ %ﬁ%{ﬂe‘?s caBE Nisdddto AR S @)E @H‘h@ﬁ-to administer

eterm ne the anmount of
a (HII inhibitor entio déterodme theamewy of o CHKf dehibitps Wﬂlﬂ@abe ysed to

eﬂQ% @65%9 camerrrJBatiltetBlorm\rkers The present invention

er of different biomarkers that can be
used to predict a patients responsiveness to a CHK
ilnq bitor. The biomarkers of the invention include
Biogqr i 8t ed CHK1 signal transduction nolecules. An
Tha gtdseta i@@ntidliftlddes b gnmbertqfatfmm biomarkess that cdnebei usedyigypredict a

nol ecule that is d|r I

PASIET RS PRONSINEERSHP 88:?48{1 T@bé%rc ﬁl’\? ted egss&féﬁgﬁg{éef“f ?’gmtc t %e
acﬁ@a&éd"?ﬂlt@ Blg@efld h@lréﬁﬂctloﬁ(ﬁiolemmhﬁ ,actmated@ﬂ-ﬂ@]asngnal ©uikduction

si gna rans on .ol ecu
iroHi 1 oty RERH PR AR R ey e R e i e
de§dtﬁfﬂt%h L3RS HUEDE adtivaRbESAITEK i .NEdregdanpié as phibmated AHKIL signal

1/2, CDC25, cyclin B ho hi st one

tramiuctlw malgrile %beahmwaf@é&f &W&Hﬁ@? G el AEAEY
acHPAt&féE/li{g L1J 'Cs%ﬁégg&%'auéhdﬂ%&wheemﬂh@a phoSphdsllatatalTexdl /DyCIICBR
cyclin B, Aurora B or phosphohistone H3. In addition, a CHK1 signal transduction pathway

molecule includes a molecule that is activated by ATR or ATM such as H2AX.

In one example, the biomarker is H2AX. The presence of phosphorylated H2AX (also known
as gamma H2AX) following the administration of both a DNA damaging agent and a CHK1
inhibitor compared to a control (a sample taken from the patient prior to the administration of
CHK1 and a DNA damaging agent or prior to the administration of a DNA damaging agent)
is indicative that an appropriate dose of a CHK1 inhibitor has been administered.

Tn another example, the biomarker is a nuclear foci. The presence of foci in a sample taken
from a patient receiving a DNA damaging agent is indicative that a higher dose of a CHK1
inhibitor needs to be administered.

Assays
The present invention provides a number of biomarkers that can be used to predict a patient’s

responsiveness to a CHK1 inhibitor. One exemplary method for detecting the presence of a
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20 I n one exanple, the biomarker is H2AX. The presence

of phosphoryl ated H2AX (al so known as ganma | 42AX)

foll owi ng the adm nistrati on of both a DNA damagi ng

agent and a CHIC.1 inhibitor conpared to a control %a

Ap1%e0%78Ken fromthe patient prior to the FPCT/GB2006/000548

adm ni stration of CHK1L and a DNA damagi ng agent or

prior to the adm nistration of a DNA damagi ng agent)
bioiksr A& Hbiateng PRnoPsr BRBEAPIidsaE QunedSRoR b tédt fbiéd: in the

I nhi bitor has been adm nistered. | n another exanple,
absene obireamenayith sDNA dampging ageator celiplar ficedadicmesecnt g
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ng adent Is indicative that a higher dose of a
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can pe uSe O predict a patienht” s responsiveness to a
of thitibmiarkei.bi t or. One exenplary nmethod for detecting the
presence of a WD 2006/ 087557Per/ GB2006/ 000548
bi omar ker includes obtaining a tunor or surrogate

DN Béggirgedgehe nom a test subject in the absence of

t.r eat i th.a DNA.damagi n ent or cellula r g
Ty R AL AR AREG o st tac Pl 2L oA Fifeeine
agéfa't @rag @{ctlﬁﬁﬁqu {dsuoﬁagatt hﬂmdﬁg,&“ﬁmixamy;lep&éﬂmiistrahm [lmgromdkage.

or detecting the presence. of .a hiomarker c es
Wi nal WiSHGES AR B T80T L3 ReloeR St spitent Giagt ofa
DN &mapitl 26kt b Beeh a8mihaepiMed candoNpatibatyegisheaceigemtivaing

determning for the presence of the No: nmarker. [@LA )
DNAnfareagh desagiess Pathypysdaglydjng %Ftlmm&f&ﬁs&é?lﬁ gheag%mt&i 1s believed
thaP@ECRL-S{ & A clRiR king®! CARN CAfesRRENSMs aldwil e SBITINMW and its
10 agent is an extrenely toxic agent inducing, for
inhghitherpleeds tol Bapisir sclistthad Agsensitiged b @arEJeentswhi | e not

wi shing to be bound by theory, it is believed that

once a sufficient anount of a DNA danmagi nﬁ agent has
DNo'e damagiiing apiests grabehntbs useddn thearesprttineantion melufe anyeagpioppgie DNA

act. vat | ' '
o AR SIS SRR R o
cydloghosiatnidey other aghmts thpirnduck dinglsey dQMIG strandedr BN ragks sush as
thet p%lcf’nir?gl Agg%s,qgclﬁaelgg éigpla&fcn, Qa%p?ﬂﬁin anll %xaliplatin; anti-metabolites such as

5-fluorouracil, fludarabine and gemcitabine; topoisomerase I or III inhibitors such as

doxorubicin, etoposide and topotecan; and stress inducing agents such as antibodies to cell
surface proteins such as rituximab, cetuximab or trastuzumab, radiomimetics such as

bleomycin and gamma radiation.

Samples

Any appropriate sample can be used to determine for the presence of a biomarker of the
invention. In one example the sample is a surrogate tissue sample, for example, the sample
can be peripheral blood, saliva, a cell scraping, a buccal sample, hair follicle, skin punch or
sputum.

Alternatively, tumor samples can be taken from any patient receiving a DNA damaging agent.

For example, the tumor can be a non-solid tumor such as leukaemia, multiple myeloma or
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15inhibition leads to tunor cells that are sensitized

to cancer agents. DNA damagi ng agents that can be used

in the present invention include any appropriate DNA
daveghaigrsgent . Exanpl es of DNA damagi ng agenbsT/GB2006/000548
i ncl ude al kyl ati ng agents such as cycl ophosphar ni de;

ot her agents that produce single or double stranded

g o oS e, b Sl i B bad I s,

ovalshrallBbABOLd1b:@6tal béiticaSendorhbttial gastrghdad ahd nety lpativelung,
and gerncitabine; topolsornerase | gr 111 Jinhibitors

mus¢le meweng o8esPRIBESS [PVAERORFEFIAEG p]ﬁwrap%&rgeléﬂ?mlgms, prostate,

rerdl, El?ﬁ,stegﬁeﬁilgﬁ R PoiddRHme, wikaltuARrsHnl iolefl vator typesceich as
surftace protei'ns such_as ritindal ab, cetuxinmab or
mefangme. and sabomesda¢luding ﬁ%rwaé@l*@u@l%@&@la%&?? Optrosaiqema, and

en%ogﬂg%ggﬁ?%ﬁ 'Qﬁsle?éllﬁg&kﬁfdtﬁ&%id&ﬁ%ﬁpri ate sanpl e can

_ eterm ne r the presence of a biornarker
of the invention. In one exanple the sanple is a

ur.rogat e f.i , anpl e can
D%eec F’%ré [ af)l r?é:%"éﬁgdg?%gg, l Jgg Ihia%%?[cg e ”%gé’fdg%?‘%g rrp a buccal
Tn sasgamplehthic methodlinahides desdrinmipgifiorh agpmple o6 p ipsipptient for the

Al t ernati vel f j
rsgtegion i SRR el ARy AR T etk ERmple,
th&ﬁ?ﬁ%&&mﬂ%%ﬂmmrﬂﬂm ofjertpdt oatéent who isdheingdreated with a

id tunor or, exanpl e. hi
DN Jrsipnsech foblte Br0Rp ot sy AP afat b B pusviey
méhl@cful/ei. Clle pre3exéto B il a'\oiﬁk/atect]GHKﬂ isignal mastiugtiah paotey molecule such as
epati c, , .Musc eur gnal h '

ohgsmerisitd-cHRY; tbsiopdied THE 0 Bt ARAarentos plighd At
cytleﬁﬂn%{%ho%igfygat&ﬁgfﬁﬂtoﬁdﬂ@hosphdiryrati&dd{hZAK er5 phme;l;hohistonam is
. Lum oy ] r es .s.uc
indEEb e LR OB RS SR S IS e RS o and

ost eosarcoma, and endocrine tunors such as islet cel

NIRRT RN e RN A T

possible to further predict if a CHK1 inhibitor is inhibiting its molecular target. The method

includes taking a second sample from the test patient who has received a CHK1 inhibitor and
determining for phosporylated CHK 1. Typically the sample is taken 4 to 24 hours after the
administration of the CHK 1 inhibitor. Patients who have received a therapeutically effective
dose of a CHK 1 inhibitor will have an increased amount (for example, at least a two fold) of
phosphorylated CHK1 for a longer period of time, e.g., over a 24 hour period, compared to
the amount of phosphorylated CHK 1 determined from the first sample. While not wishing to
be bound by theory, Applicant’s believe that the increased amount of phosphorylated CHK1
following administration of a CHK1 inhibitor is because following the inhibition of molecules
downstream of CHK, cells attempt to compensate by increasing activation of molecules
upstream of CHK1.

Determining for the presence of an activated CHK1 signal transduction pathway molecule of
the invention can be performed using any method known in the art. For example,
phosphorylated-CHK1, phosphorylated TLK1/2, phosphorylated CDC25, phosphorylated
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In one exanple, the nmethod includes determning froma
sanple of a test patient for the 10 presence of an
activated CH C!' signal transduction pathway nol ecul e.

| n_anot her exanpl e, the nethod includes determ ni
OO pl e of a test patient who is bei ngPFT/QE?“gﬁ““OS"s
with a DNA damagi ng agent for the presence of an
activated CHK1 signal transduction pathway nolecule.

cyclﬂ‘ﬁh@af‘yﬁs Auraf& B?l%béﬁﬁ&zﬁte@lﬂm( 54 gg@glﬁl&ﬁﬂmc}m o8

ecu e such as osphoryl ate K1,. .. ..
visuplized (bl ovapting the protaispith ¥, ps;}} %Wodgeg@nﬁbodles directed

gai?l% plﬂ' ;%/q Q‘lﬁ%ﬂ %%59 Oérnﬁ?a r tRDGRPRAINY haH S that ¥ fednBin the

osphohlstone H3 is
pmnemsu Rpaexamlct, hmhoqio@l-mubnﬂwfbmspﬁﬂ fos lisglatiag ped WanHWngt er ed
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hos Iated Cl. Typ the sa ken 4
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(Can“{yd?é tl\’ﬂ& 1&)@ ?ﬁd&ﬂ’@rﬂ&ef e AL Bi dilaBIB gk Upstate

UIes s attenpt to
BummmpﬁngankmMV?NﬁtreaS|ng activation of nol ecul es
upstream of CHKI. 30 Determ ning for the presence of
an activated CHKLl signal transduction pathway nol ecul e
Typitaltyh entibodientsed forozwualbmgwrafc@vah@cﬂﬂgil nlgndﬁsﬁmm@tmﬂdmlec“le
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aminosalicylic acid or toluidine are commonly used. Incorporation of a reporter molecule

onto an antibody can be by any method known to the skilled artisan.
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10pepti dom netic, protein, peptide, nucleic acid,

smal | nol ecul e, an anti body or other drat candi date,

that can bind the protein. In one exanple, antibodies

t nad 2086/@87550mmrer ci al |y avai |l abl e can be used dedBCB20841000548
activated CHKI signal transduction nol ecule. For

exanpl e, anti bodi es agai nst phosphoryl ated CH C and

CDCZ are avall ble fro nal i n ver |. MA
ARECPHBHERI Y4 %@}5}?&@? Rt B a5 Sl spebfd may be
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the nethods of the invention one or nore activated
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15 DNA damagi ng agent and a CHK1 inhibitor to a test
cancer patient. In choosing the DNA damagi ng agent,

the ability of the DNA damagi ng agent to phosphoryl ate
H2AX i n the presence or absence of a CHK1 inhibito

MR 20048878 7been previ ously deternmined. In onePg}‘/%?Og/OOOS«ts
the nmethod of the invention uses a DNA danagi ng agent
which if adm nistered alone without CHKL results in a

Fociodest or no increase in the phosphorylation of |I2AX
20 Exanpl es of such DNA damegi ng agents inclu

The mttmdtoamermesamdm@mon dan be hsed te deterpiiee if %@ff%w?%a?f piHKL
inhi} 06%1;:5 begn aﬁ?'n]mskeq]&f BiLt&E gaq{égt tg n%ﬁdqu Bdle g Mdr the

ces e I ncrea synergistic
presempﬁasf@m Innthis hmamﬂi@ ﬂmrmtb@chmclgd\e&ﬂ) mmstemte edeshgatiept 2

e nmet hod f th |nven
B e R
patiérit \@he@€in teqirese@ue o thedoc w‘rpdheattvakltm a CHEh inkibitgyahouddy be

s e aRit U PO R e e PR CERT TR and (0
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effective dos

Ph b d
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peptide, nucleic acid, small nolecule, an antibody or
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FoohfRrmydiemeame RRtcisith 511ty Pt oF PRk s B R A rocelized
to nbElgalﬁfﬁél’afq[apﬁNg%QA%(ee T@d&dﬂ*ﬁﬁﬁ'f&&h@ﬁl@édﬁ&é of a foci, proteins within

or are avallablefromfrom
the ﬂp:st:a’tl@ érce@teéc Frrondepyof @{9‘5@{1 shd comﬂex intgygyfoct mc[ude WfREll

BR%QH Gé%ﬁ§§ S5ARET afd BBSP 61&9 9&%&&9&% @ rdt@hd\@ntefest da be

i'nvention can be used to etern1ne if an
detecftédelrxusm alagent ofpable CEgtedting thsi kngyn fegs Pioksans using for example,

istered tg~a 4e thady.i ncl udes
lmlalérfoéféfl reﬁcen?e s Iﬁﬁe fborazé géh{(é;‘%fog? entg b&ml n this exanple,
t he rrethod i ncludes (i) administering to a test

tient
T Prsssdi o e PRER s A ety pAECRE Tl o8 CHAC, biSicor
hasMog Sf&lbﬁeﬁ Rnipisesan Theraﬁ)ret hfartheclosd o a diférentidpsee suchas a higher

soG bEACHRT BRI RGRBLD BLFSA Pl e

re:cséift‘ lilehi@dn cadBé pe((jrfdiﬂxecﬂléﬁ ﬁfomquﬁmgarh;ﬂes taken fpmﬁertese paﬁen@n order
oci .in a second sanmple at,i en iy
to drderpringdthatian e&ﬁ‘é“’ﬁ ﬁ%sgng’ﬁ 8 g?{ﬁ‘ ‘PE%’ Borl h§S neall mf%ls‘% ? hat a

CHK1 inhibitor's therapenticall> effective. 10 Foci
formwhen sonic proteins that, me involved in repair or
CHfleislibéprst control are relocalizeci to nuclear foci

c@%fc i DA AARAR in 0 a8 Slofbtinipee, HRICHINEinAIbRE SRR nadideafor

proteins within the foci can be det
exERpiny B90F, ap RSO EMIENSE FAICSIE O ACEAL! %&P‘% &I fghibitors

usé\@l;l}ljt ﬁ%ﬂvéﬁhﬁ“n@luhe 3Rt RbfeMdSthose dod&rida e bluiaed in the
apove e protelns of I nterest can be
following pubhcatlons the entire disclosures of which are incorporated by reference herein.

Examples of small molecule CHK1 inhibitors include 2-ureidothiophene compounds, which
are described in WO003029241, 3-ureidothiophene compounds, described in W003028731
and Chk1 inhibitor XI844 (Exilixis , CA). Other CHK1 inhibitors are described in
PCT/GB2004/005400, US 20050256157, US 20050245563, US 20050245525, WO
2002070494, US 20040014765 and US 2003199511. Antisense CHK1 oligonucleotides are
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15det ected by using an agent capable of detecting the
known foci proteins using for exanple,

i mmundl ourescence or 11-1C. To aid detection, agents

Cc®O ves/dsadzel | ed. The presence of a foci is inekiwEBiweo00s48
that a therapeutically effective dose of a CHKl

i nhi bitor has not yet been adm ni stered. Therefore a

further d i ff
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can be perforned on subsequent sanples taken fromthe
test patient in order to determ ne that an effective

dose of a CHK1 inhibitor fasgigen adm nistered. CMG
inhibitors 25 CHKL inhibitors are known_in the art
Exdwpledx ddeshenstiation oHictivation of GEK1 &ellowingPNAlanyage in tumor cell

lm§§ nHlXeehP@-a esﬁhll?iies an anti body, an antisense nol ecul e

CHK1 inhibitors useful in the
A. drnesergtudiesvent i on i ncI ude but are not linited to,

has schihed or i I :

in 508 S TPl 8P a8 01 RS ot i
alld)\ﬁelmb ra?lﬁeﬁlé £ 2 yioure ﬁteﬂemceelhwem ithren tiex@drpith 8 tihtiGgedONA

no
g SRl A BT S RIS
gelg%l%%isglemh%ﬂ%ﬁ?m ccx):;{ﬂassaz ?éﬂs wdieslﬁahllbﬁ;éstedlaﬁéﬂ%l{) R&¥ 3ncubation

I NNl DI TQr |

wifh R CRREG REisg GRS PRSCHA s AT A ThiDTors
2RIRRRSHAAM MSCRIRRPEADAEBA THR2R0002ANGR2E, 1.5M8M MeCl2,

2002070494, US 20040014765 and US 2003199511

1: 180l éorsef Capchomi B m@s@@m@rscml spiL 10 mM B-

SRS en%%%éﬂ%q‘*ffé‘? RV ol Rhpande R

mg/El NApeptinyl Bhuditi lysaéserdrethiem geﬂé\’fdﬁed( moﬁmgonmngamtqrmg@d and
5 DR L AR T4
ph6§phb-AHK ebbitaodemdgidbdy Sanpisp¢138D3) acqumetdrfmm Celdl Bigwaling
(Beverly, MA). Western blot analysis demonstrated a dose dependent up-regulation of
phospho-CHK following DNA damage. To further characterize the CHK1 activation, SW620
and HT29 cells were treated with gemcitabine (100 nM) or SN38 (100 nM) and cells
harvested at different times (from 30 minutes to 24 hours). Western blot analysis
demonstrated a time dependent activation of phospho-CHK with peak activation between 4
and 8 hours. A panel of tumor cell lines was then examined to determine how broadly in
tumor cells CHK was activated and whether p53 status impacted CHK activation. The panel
of cell lines were plated and treated for 8 hours with 100 nM of gemcitabine. Cell lysates
were harvested and evaluated for phospho-CHK upregulation. Western blot analysis
demonstrated that phospho-CHK is upregulated in a panel of tumor cell lines, albeit to

different levels.

Phospho-CHK regulation was also examined by immunohistochemistry (THC). In brief,
HeLa or A549 cells were plated on cover slips and allowed to adhere for 24 hours at 37°C.
Cells were then treated for 5 hours with 100nM of gemcitabine. Cells were fixed with 4%
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In brief, 3 X 106 SW20 and or LIT29 cells were plated
into 10 cmtissue culture dishes and all owed to adhere
for 24 hours at 37C. Cell were then -heated with a
titration of DNA 10 damagi ng agents ( SN-38 (O%

MR #8875 Bnal , China), doxorubicin (Si gnma- Al FTGR200fp4H0548
or gentitabine (CQ International, China)), Cells were
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Anplin Saieise+ 1B StbPhespbgise HRIOH LiRE 505copgen ARt Avarich

M620§409§X Ztgg"ér%%gé%g‘ﬁ ?’?’.‘f’gﬁ‘“ﬁeﬁﬁ& (Sermined 2 >e<q1|1ar1]

prétEis loaded mreichnalyzed DB estera bigs srRAYFISHSING %95156)#/@% FI?H’EB in
PB ; 1

mipggiond g aRsE Ju3F( M AGKtof CAP: gmg SR

ution

Wedterpbtis pﬂmuﬂemhmatedrmnmm aBCHE hyi e Widee magimsm activation

w50t ASPRRph TR R alen oI G HEREL ), b "

and once with 05% Tvveen 20 in PBS. Cells were then

i ncubat ed for 60 ut es [
Feple 2 dhemreropasberries bldp L Pk Al il S Bjyolt 4 tmens
o\ g5the ST CHK1 \lﬂﬁbﬂlﬂ- ik wingoe cell ithesPE&;ogmfctmpl@'ttuanogate
W th Hoeseht solution (24iginil) for 5 mnutes and
tigsaes s rinsed with PBS. Phospho- CHI C staining was then

Aql}m},lotsﬁlﬁﬁgl usi ng tvl etanorph anal ysi s (Universal
[ magi ng Cor p,
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10 Dow ngton, PA). Area of phospho-CHK signal relative

to nucl ear area was neasured as shown in Fig. 1.

Simlar results were obtained using intensity
nyasoeosesiys. Dat a denonstrates a | arge i ncr eBSEGBI06/000548
phopho- CHK foll owi ng gentitabine treatnent. B. In vivo
studies: 1 X 10711460 cells expressing dom nant

T B A e B R By
for ?ﬁ“ﬂblﬁg LORo6. eay en%rthé?lr trdafed WA lﬁmtgblﬁﬁtabﬂe ofl 30’le10 1 (W'hﬂﬂ or

tunors reac a size of granms, animals

5000 €A1K mhxbutomrza@ombgiakgn g@&@nM@gmﬁléabiww 260 §0mY 1 9yeM or 500

TP SIS L0y Y18 i
corgeining t@rhpduadﬂwe ngmovAd Setthormeiingtells apddreshnagsue ﬁéwrezlﬁedla
BRI R S L L AR e
abM%ﬁﬁﬁﬁaﬁjzw bihWesteinddstenalpdis ﬂtﬁiﬂgdh@p}wsphoemﬁ@e@’ Western

T
alohmam&)smpendehemc@mmvad @d;mtz;hhmtadnm i phospint- EHK| fotlowing the

determ ned an ei n l.gaded nd
vBstn BT Dt ere b anarsC R e R TR rebmentof
cel%ﬁm{@ﬁk%ﬂﬁtﬂmoaatohaody (Ser 345) (1331. 33) acqw red
fromCell Signaling (Beverly, MA). Western bl ot
anal ysi s denonstrated activation of CH C by 2 hours
Phx\%%athgl C@{I{%EIKMH wastdldoakhimedby BIO@deScribBY alibAe DBExAnple 1 using

is significantly down-regul at ed.

LA TR P IR TR P ¢ R A B P 1
foﬁ&ﬂp%wﬁnﬁﬁoﬁ LEAMBRIYE oOhcifi8int 8hd @RKNENiBIRS ab&adthpared to

inhibitor In tunor celgl i nes, Xenograft sanples and
gepwitabogalaset i ssues A In vitro studies WO

2006/ 087557PCT/ (B2006/ 000548 In brief, 3 X 106 SW20

were plated into 10 cmtissue culture dishes and
B. aldvoweesthdtes adhere for 24 hours at 37C. Cell were then

; hd FwedQ irfided 10 ulVi g2k nAAf
3%@%&’%‘%’%%})# %/Erl a co %nw%? OC?nM emsl%?labl ne
m&le duda@mmw ALOG 25i Mennhesmorsmmbcrd Bsiteod 0, — OB grasst angals were

dosat cllttﬁ]l?me g%ro\{ 85 Lif g‘§ \%eh}(\ﬁﬁgl;lﬁﬁ 5 gb? ?}k Porihe

conpolr e renoveé
cohﬁf;ilﬁhdm rB}vaelhduss lated) timashwere stendayedted, ﬁ@edmldlsaﬂl@d dierd

phﬁﬂgllf()gﬂar%e%l églérg(; ?.‘g%ﬁtéql él}gZ%&\ig)slsgg S\’%lﬁli Lgegfyl %réeﬁ“é&[ﬂterstam. Sections

were then quantitated by H-score analysis. H score is calculated by scoring the intensity of

the cells (0, 1, 2 or 3) and multiplying by the score representing the number of positive cells
(0, 1 (1-25%), 2 (26-50%), 3 (51-75%) and 4 (76-100%). The analysis shown in Figure 3
demonstrated an increase in the phospho-Chk staining as compared to either agent alone.
Similar combination studies were completed with irinotecan and Chk inhibitor. Again data
demonstrated an increase in phospho-Chk staining as compared to either agent alone (data not

shown).

C. Surrogate tissues
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above and anal yzed by Western bl ot anal ysis using the

phosphor-CHI C anti body. Western bl ot anal ysis

denonstrated an increase in phospho-CHK foll owi ng

anEI t abi ne treatnment al one and a dose dependent
QRrYWAL¥ 5 ver gentitabine al one in phospho- CHE@&GB2006/000548

follow ng the 10 conbination treatnent. No increase in

phospho- CHI C. was observed fol |l owi ng treatnent of

Nud§ ‘?ﬁikngv&‘e B&ewvdlﬂﬁ'gomc&&ﬁn@dz@ Be60 RPREP LAk GHtbiteGUL@bi 40

SO0 exam ned descri bed above in Exanple
mg/kg s itegorbingtionred lmswgeqt@p|a§0vemsgvenmuraﬂ?élerzﬂém biopsies

contgﬁ-nﬂrqﬂg%& rfgﬁlgl%s ore M AGheDEd FAEE m{&tﬂ&%ﬁfﬂogﬂ Krydated CHK 1

ination tredtnent of geneitabine and CHK
(Cell Stgnblﬂ1hg)234§$—D¢3£B‘rwah esthybgryemeduniatsiaire %ﬁs@ﬁeshowed PtV o

st udi es .3 1 m 11
saiob e Tt (R PGB ARSI SRR B o 5
nucl¥h| Raré uﬂ@:cmmlel sta%mg aycu%d whlk mhlblt@njrmteé grogns H‘é@i Stalmng was

size of 0.6

obsa'g ﬁntt%eogeﬂléut%% tae%e%@r?}ﬁ)/sk g?%o%{&(cerg ﬁhg gﬁ Fl%taltexsﬁyz%gcore

analyQis "W/ sk @} isvalchied®9 rﬁbcbrﬁ@tth@mtenﬁqf\/(ff thetvells &), 1,8t @r3) and

t ummour.s were then har st ed 0 "
ol SRS S TERM B s oG CsBsT GRERTE (p6-50%)
3 (SR arld4 q%‘-m@art erhs tafdliisis &Whh@ﬂ@uﬁ&@ﬁ&nbhmtes staining of hair

quantitated score anal ysis. H score al cul at
folhs»}essw?atbrgnqrwéed initmegniljnation gepzcopried 1 B 8o o1 Ee%‘?w‘g)
groélféd Fulibibieh ¥ H&g r&}ﬁoﬂs@ %f B UM ihlERte S\ﬁ@bbseﬁ/edl h&hlﬁw the@est

positive cel (0, 1 (1-25%, 2(26-50%, 3 (51-75%
mcm@sneaehpeawﬁo;@us doses-anal ysi s shown in Figure 3
dermonstrated an increase in the phospho-Chk staining

as conpared to either pgqent al one. Sim | ar_ conbination
Singtau dinelnation etudiosrprstcemplatad ity irineeesa apd Ghiginbitor. Again data

' ne (data not
s 8 S093TRR, SOTRARE 3L Sl chessn) e o
shofsdt a not 30 shown). C. Surrogate tissues WO
2006/ 087557PCT/ G1L32006/ 000548 Nude nice were dosed |V
with gertacitabine (30 or 60 ng/kg), Chic inhibitor
Ex{fapRG: Wentbdstrion @) dedredsad DOGH i ffasi fallewing inkibition of CHKI

section above. Seven hours |ater, skin biopsies
kinase

A. Invitro studies:

HelLa cells were plated on cover slips and allowed to adhere for 24 hours at 37°C. Cells were
then treated for 5 hours with 100 nM Adriamycin™ and 500 nM CHK inhibitor. Cells were
then treated as described in Example 1. Primary antibody used for the studies was a 1:120
dilution of rabbit polyclonal anti-53BP1 (Novus, CO) and secondary antibody was a 1:300
dilution of Alexa Fluor 488 anti-rabbit IgG (Molecular Probes, OR). Foci were quantiatated
by measuring fluorescent intensity per number of nuclei (determined by Hoescht staining)
using Metaphorph analysis. Figure 5 demonstrates a decrease in the fluorescent intensity

when CHK inhibitor is combined with Doxorubicin hydrochloride (Adriamycin™).
Example 4: Demonstration of increased phospho-H2AX following combination treatment
of gemcitabine and CHKI inhibition

A. Invitro studies
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containing hair follicles were then harvested, fixed

and stai ned for phosphorylated CHICL (Cell Signalling
2345)-DAB with methyl green counterstain. Results
Savmds/@ossit | ve staining (brown) in hair follPcl/€eB2006/000548
basal cells in treated mce. Staining was specific to
cell nuclei. Rare or occasional staining occurred in

dik inhibitor t d . No. stainif :
i b 0 R B S4B B L Bl gy e
ano‘ggp gou{uﬁﬁfé dtglg%rﬁdufsaak etV ek tradiél Wis Eehidkt, $60Md i S

g 390 SHaER oy 60 DY e B s et flrested
it} | 6 wer
afteti 6%?%&“%@%%n Q%Sﬂ%i(ngcgsgg %J%?Rlé Buffek (FaB2a38 #NBO(73.6SHE0s were

The anal ysi s shown in
theFFbativage ddpatenivhstghe Vsgavgangsidlsghested il 40°¢ fir)irpings:; s

.greatly increased. [ 1 0 : ked
R e e i L ey
gereRAqH0 pesintontdreraini detérmiviediandequakioisiadeadod andnelyzed ey

| argest increases.r at.effici "y
wesB i e R SEAPFaR PRI RHar B phoppo o
Seritlel 13OY(Epaite ANY). Citcddniinistidtdor largAgarirqasaiaphospberbiad whescpells

an increase .in phospho-Chk st ainj
wei reH B GaR OB U R PR Gy Oy RE et B a very
moREH ORIt dhbi0githef cottgrusbeacusBNlostanage foci fol | owi ng

inhibition of CHIIl 20 A In Wostudi es: Hasa cells

were plated on cover slips and allowed to adhere for
PhOBhDRIAK Fhs AkxaRibl By watrtitdies ELIS#edsey. Tobrid, hBUNSSW620

wth 100 nM Adri ar nggi ntm and 500 nM CHI &M bi Lok oc. Cell
weGeplaisd indo €0 erpéipsue pelredishes apdalignegdyadhgre oprspt 2 /7%

by . il 861i5@S100@8d S00LAM Zhk Zrhibitor or
i ﬁh%%aﬁ@d&?“‘?%@%“ﬂf*%?ﬂ%‘é‘tﬁﬁ%“%ﬁt. -538P1 (Noyas. C. 0)
theadvahtireation dﬁgemcimhimtﬂ;dw{l\ﬂaé( ighibitmgorpeRtAipBHOpT hoyrs gud then

Fl uor. 488 L7 Ifasl8s . Ohhve . S, 20y cdré1C0.10
haWS%S& At ?ugfeéf%)%yfnﬁe}g%’r% n ?ﬁtﬁ%&%ﬁ?i Nt enai ty
mEED T dbataimfg phoshetasq idhibigenyi Gabioghen s S1SA#023¢ Gfrhi ng)

usi ng Metaphorph analysis. Figure 5 denonstrates a

decrease in the fluorescent intensity when CHK
Prbteit ddhtdtratichs @rehietedinad aivd HRAKUbVels quattifatedbhEblSiAdssay

(Adri in . 30 anpl.e.4: falo@t d total H2AX
e REHEAR aROR AN BB Ca P IR I388 €O hoRapture otal
an@ L A0G0R Ehadbe R antiplibsfidisiont HRAKi (Ber 189) dntibadyt(Ppstate, Cat#05-
studi es. WD, 2006/ 08755 / 2006/ 48 | is :
6%, N0 AR Oma RO BOTNREG FZary <A an 3 HREE &) Mabielifireasdin
pﬂoisﬁﬁyl-ﬁ2&34|v¢ab| beseflic8 hehe astabiadtioawesaintent. adhere for 24
hours at 37C. Cell were then treated with vehicle, 100

nM genei t abi ne, or 100 nM genei tabi ne and 500 ri M CHK
pﬁd@@&%ﬁﬁ&ﬁ-wagﬁisb xR ByNEIT hakeyseibt@sbosd indixampk lhowept with the
I ncuba

di Ly i SDS I f NuPA .
ol Fhangsa i e ASH B LGS ORI G LT VB LS BEt LT id o
Ghod3H9 w&gﬁeﬁm eréﬁg‘irﬁ:?eagiﬁg LOREntFBbns I OHKUinbitor (0 to 1 pM) for
Wh ntr ugecf1 an b

croce anal yzed by Western bl ot .
5 aoak phbso fiRstonendstipigt dsl:0R0 dlutipeaf ayeense aoaeclogs gitiplhpspho

H%%%C nltéué ?&&%s&% ﬁi{%&iﬁ%&‘ﬂ? 2§39 LiRloALE A Rxh PRAESHARE-mouse
IgG (Molecular Probes, OR) was incubated on fixed cells. Quantitation was performed using
Cellomics Cell Health algorithms and reported as %phospho-H2AX positive cells. Fig. 7

shows the quantitation demonstrating a robust dose dependent increase in %phospho-H2AX
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Western bl ot analysis using a 1:5000 dilution of a

nmouse nonocl onal anti-phospho H2AX Serine 139

(Upstate, NY). Data denonstrated a |arge increase in
phospho- H2AX when cells 10 were treated in conbi nation
W@ HOe@%7857t abi ne and CHIC i nhibitor and no cRER§8209/004548
very nodest change when either conpound was used

al one. Phospho- H2AX was al so exam ned by a

pos1t§1r;: a‘f{:@ wﬁltnlt c\éﬁi%% ﬁ?ﬁﬁl‘fﬂﬁe cb{ﬂbﬁ\ﬁﬁ(ﬁf of gﬁ.m?:‘ita]e% a6 vBibRor.

I ssue culture es and allowed to

It waadbmdnmmg 2dymiunestaining thatmosﬂhemlatqdaH%Xes prRwAt thyoaghavgthe
ehi 100 nM gcnti tabi ne, 30, 50, 100 and 500
nud?ﬂ?/l‘ﬁ‘il‘ ﬁmoqu or the combination of gentitabine and
all Chk inhibitor concentrations for 7 hours and then

harvested in |l ysis buff j ¢
Exapled: pmenstsaioefgusitase Cpnose s el ko mer
of dRPSMbALAG CHEinhibitvs ( Cal bi ochem Cat. #534625. CA).

20Protein concentrations were determ ned and p-112AX
InV’F"émd§Squant itated by ELIS A assay using total H2AX

Pho§Rb IS whiNavdIska Bl %9 gelas des@&lﬁed#ﬂﬂ@ﬂ@iﬂ-]ﬁ&ﬁple CCxcepowith the
apture total H2AX and LANCE

follagring ciineesp tsLa psfxé‘h‘?ecell@ﬂ%e(@é"ﬁg m’g)m é{’htgf"ﬂd% o ozerabisin
(Adncﬁ'ﬁoigl?f ) Q—@anr gtcgncgﬁ}a?i%fls sEIRhasRhe (0’ foat ;M) deS\Kouré\ﬁnor

ure arge I ncrease in hosg@
to fingtnahd euammt iAn1:4pediboinb pﬁ@mp@w mengglopd gati-phespho H2AX Serine

139 g@%%%e’:ﬁ]@ﬁ dsbyil ‘Zg%":aé 8 Ag% eﬂfﬂgﬁ fﬁ aﬂﬁg&{?han es.

(MoeuRr Bfobdh 4R) mls imubamadempﬂmd edISL uenidiationeyas petfermed UgiRg

Cel]?)]r;%q%é'%g I—ﬁ% tE 8]%8 t hoyt ng%rQe as%‘ﬁ%%gﬁﬁl g@f&gkfp %gqe cells. Fl'%b 8is

the g WintifatiB dérBorRratdip atrobu‘st dat denenéam u&teaserm ﬁ’gahosphsl-'}@@@{ positive
ilution of a nous ocl on .ant hg,, 3
A548ellywhemeplls efﬁélieatfi ,wﬁﬂ%e BB éo@? (AR GHR Pgibitor.

of Al exa Fluor 594 anti-nouse |1gG (Nblecular Pr obes,
OR) Was incubated on fixed cells. Quantitation was

Whatds ¢leimpdds:usi ng Cel l omics Cell Health al gorithns and
reported as %hospho- H2AX positive cells. Fig. 7 shows
the quantitati on denonstrating a robust dose dependent
i ncrease in %hospho- HRAX WO
20961087567PCTI GB2006/ 000548 positive cells when cells
are treated with the conbinati on of gentitabine and
A1K inhibitor. It was observed using itni nmostaining
t hat phosphoryiated 112AX i s present throughout the
nucleus, not limted to foci. Exanple 5: Denonstration
of increased phospho-112AX folio 'rig conbination
treatment of doxorablein and CHK1 inhibition In vitro
studi es
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Phospl i o- H2AX was al so exam ned by 11-1C as descri bed

above in Exanple 1 except with the foll ow ng changes.

HeLa or A549 cells were treated with or wi thout 100 nM

doxorubicirt 10 (Adriatnycirt.") and increasing

concentrations of CHK inhibitor (0O to |l isM for 5

hours prior to fixation and staining. A 1:400 dilution
,ﬂﬂ§£53§§ﬁ§§3ﬂ§§3§§|°nal anti - phospho 112AX Scrim 139

; I lowed by a 1:300 dilution of Alexa

Fl uor 594 anti-nouse 1gG (Nblecular Probes CIQ mas

i ncubated on fixed cells. %Uanta perf or
L. usisgrethediferdetesainaeg if a |Gl THnbibiesip tqhﬁ%tl%rf&? m%lsﬁwé%rget
cHRS. YRRAsRh X .positive cells. Fig. 8 is 15 the

quéntltatlon eno étrating a robust dose dependent

in A -

G L AR
san@lwfr@n hKest cdmiclri gatient Whodtas lrezcenzledia M dsmagiHgEnt, 8nd

thod for.d ter
rpbiRRTSE et eeR T o REUrEY CH Bt el spmpte
froth e BR QL FAIRRY WBd R received a Iﬁlﬁ)\ diﬂlh@lh?hgérfﬂ énd CHKhE
Eresence of a phosphoryl ated CHI C- 1 ecule in a
inhipjters whewirpnenereemiathe agoustafpbpsphabiast Citkol Wéée second

HK- t nh biting it
G S T L0 e gL o e i

an%ﬂMIwn$MCHKsbcond sanple fromthe test cancer patlent
who has received a DNA damagi ng agent and a CH C |
i nhi bitor, wherein an increase in the anmount of

2. phopRhndtiddsfethieHKdhkrid the saesioich ﬁﬁimlpﬁnpm:ﬂaﬂceﬂ i cell
the first sanmple is indicative that the CHC 1

SCIPHg bbﬂléfoul%!e’larﬂkpﬁ?@fﬂh@r?P‘éccﬁltﬂa@@lﬂ ar target CHK-1
The nmethod of claim 1, wherein the sanple is a tunDr,

peri pheral blood, a cell scraping, a hair follicle, a
3. skiThepuetbdd afrany obel otdhimsdriveherein the phgphoriatedbdHEH inny

one f cl wherei n the phosphorylated CHKL is
det%ﬁ’ﬂ‘ée r%yr?(gﬁg;alu yK 1. antibody. 4. The nethod of

any of clainms 3, wherein the CIIK | antibody detects
for_a phosphervl ated serine at i tio 45 of
4. The nqetho of any of claims 3, wherein the%ﬁfK{ antﬂ)ogy getects fora
phosphorylated serine at position 345 of CHKI1.

Sz A method for determining if a CHK-1 inhibitor is inhibiting its molecular target
CHK-1, the method comprising;:

(a) determining for the presence of phosphorylated H2AX in a first sample from a
test cancer patient who has received a DNA damaging agent; and

(b) determining for the presence of phosphorylated H2AX in a second sample
from the test cancer patient who has received a DNA damaging agent and a CHK-1
inhibitor, wherein an increase in the presence of phosphorylated H2AX in the second
sample compared to the first sample is indicative that a CHK1 inhibitor is inhibiting its
molecular target CHK-1.
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5. Anmethod for determining if a CHK-1 inhibitor is
inhibiting its nolecular target CHK-1, the nethod
conpri si ng: (a) determining for the presence
or phosphoryl ated 112AX in a first sanple froma test
cancer patient who has received a DNA damagi ng agent;
and (b) determning for the itresence of

6. GandBrpled Qe iy T BE S8 4 BROE FRGIG Bghfiie

-mﬂ@ﬁﬂ“m&CHK-l i nhi bitor, wherein an increase in the
presence of phosphorylated MAX in the second. sanple
conpared to the {lest sanple is indicative that a

7. CHI e Ihéﬂ%(pbtt #_lk é)h?rg%' ﬁg gwggdlﬂ? %Hb%n&sm\%\ﬁglﬁg?‘%ar%:ﬁ{ i Q'ilon rsohd

'mnmsoeahﬂEMdmsanple wWith circulating tunour cells. 7.
The net hod of any one of the preceding clains, wherein
the cancer is a non-solid tunor or a solid tunor. 8.

8. Therhwahéped &f clgilnad, Mhéreindhe Fi@hdt i REkéniaDhultislel reydkana as
mul tiple nyeloma or | ynphoma. 9. The nethod of any

lymghemaf t he preceding clai ms, wherein the DNA damagi ng
agent i.s an al kylating agent, an anti-metabolite, a
t ot x- iisonerase inhibitor, ara. cIiorninetie or ganna
radi ation. he net hod of cla . Where, 1t

9. antTherFé%tg%?ﬁ ané( ong O5UE PreSFYLE aléans mhar&glrtgﬁ Pﬁ%\ %magmg

ageBETGh LRDIaARy adeht, An TR RRELLA, Qﬁ)tp@fsgﬂngﬂawnhﬁnt@r Gridiontimetic
inhibitor i$inhibiting its nmolecular target CHIC 1,

or gahnayedigbeh.conpri si ng: (i) determning for the
presence of a foci in a first sanple froma test
cancer patient who has received a DNA damagi ng; and

10. (i Vihedeétbsdofivlaig 9, awhetehrethp aes-ateedolife i85 flactoutddil Afludarabine
second sanple fromthe test cancer patient who has

Or ZCRCKARYRY a DNA danmgi ng agent and a CHI C-1 inhibitor,
wherein a decrease in the presence of foci is
indicative that a CHMinhibitor is inhibiting its

11. npl A esthod fordgarmigpg €2a1CHK-1 inhibitor is inhibiting its molecular target

CHK-1, the method comprising:

(1) determining for the presence of a foci in a first sample from a test cancer
patient who has received a DNA damaging; and

(iv) determining for the presence of a foci in a second sample from the test cancer
patient who has received a DNA damaging agent and a CHK-1 inhibitor, wherein a
decrease in the presence of foci is indicative that a CHKI1 inhibitor is inhibiting its

molecular target CHK-1.
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