DESCRI PTI ON METHOD FOR DETERM NATI ON OF SENSI TI VI TY TO ANTI - CANCER AGENT
Techni cal Field [0001] The present invention relates to a marker
for determining sensitivity to an anticancer agent which is used to
determ ne whether or not a cancer in a subject patient has a therapeutic
response to an anticancer agent to be used, and to an application thereof.
Background Art [0002] There are various kinds of anticancer agents
such as an al kyl ati ng agent, a platinumagent, an antinetabolite, an
antitunmor antibiotic, and an antitunor plant alkaloid. In addition, those

anticancer agents exhibit the eff i gpe cases and exhibit no effect
i n other cases, which depends on ﬁﬁééi ﬂ%ﬁ cancer. However, is known

IR U e e R I R R e i@i@ii in some

cases and exhibits no effect in other cases, |leading to interindividual
di fferences. Wet her an anticancer agent exhibits the effect on the cancer
of an individual_ patient or not is designated to as sensitivity to the

ant i cancéfFCRgERtt 193]
[0001]

The present invention relates to a marker for determining
sensitivity toan anticancer agent which is used to determine whether
or not a cancer in a subject patient has a therapeutic response to

an anticancer agent to be used, and to an application thereof.

Background Art
[0002]

There ére various kinds of anticancer agents such as an
alkylating agent, a platinum agent, an antiinétabolite, an antitumor
antibiotic, and an antitumor plant alkaloid. In addition, those
anticancer agents exhibit the effects in some cases and exhibit no
effect in other cases, which depends on the kind of cancer. However,
it is known that, even if the cancer is a kind in which an anticancer
agent is confirmed to be effective, the anticancer agent exhibits
theeffectinsomecaseéandexhibitsnoeffectinothercases,leading
to interindividual differences. Whether an anticancer agent
exhibits the effect on the cancer of an individual patient or not
is designated to as sensitivity to the anticancer agent.

{0003]



2-di am ne-xN, kW [ethanedi oato (2-)-x01, x02] platinum (lIUPAC), is a

t hi rd-generation plati numbased conpl ex anticancer agent. The action
mechani smthereof is thought to be, like cisplatin (CDDP) and carboplatin
(CBCDA) that are preceding drugs, based on DNA synthesis inhibition and/or
protein synthesis inhibition by formation of a cross-link with a DNA base.
The oxaliplatin (L-OHP) exhibits an antitunor effect on col orectal cancer,
in which CDDP and CBCDA are ineffective, and shows different spectrum of
antitunmor activity fromthat of a conventional platinumbased conpl ex

anticancer agent.,.ln America, oxalli tinfo se | onbipation with

f1 uorouraci | (@’f‘?—‘l(bpriéaﬁc&nl'evoFOFi'nat 2;15%112{/_)’5 )\/\7aé( 1§ﬁjpr oggg”%%cgéﬁﬁa&e_ f ne

t herapy for,. nmetastatic | orectal ..cancer . ip January 2004, In ,
napr | 300ATRERS e al T T dBRNBES onar” HEARE P FReTTAAES: (NH )
price listing jn the case of conbination use ihereot wi th an infusjonal

f | uor our agi4 TERSEEIM RB P 2CEPLRTRAS T GPRBNT X ABF L SOV e 297 ecul PBnt

col orectal c¢ancer not, anepable to curative surgical resection. In the

t r eat menfF OPP SRARES T EEEFFRht T AGPEEEaFO e kenhAt FRIA T dGPPFVal with
a 5-FU LV regi nen which had been given until the early 1990s was in the
range of 229 F8T29P Hntths|CRIPE) s HGity BIF eWPERCERARNECLRISE r &5iSHEN °BoRBR ned
with oxaliplatin reaches about twice the period (19.5 nmonths). In addition,
in a studyrhrehist 4g8iPiFier cASLEr MRS iTs PEPBRETE t ARNEPFHACYPHf the
FOLFOX regi nen when conpared with the 5-FU LV reginen_in a postoperative
adj uvant fereabtePapy CrAEEot HR AGEFD 3 RO e 6$z<a|qx|§\|lapﬂﬂthla§Ln9ﬁP§/et been
approved, oxaliplatin is expected to be supplenental approval for use of
pati ent erkhpHentanwienliiEvrer eeiictc anceplehepost spacaty ven adjighafPDP

chenot herapy and to be effective in the patients. [0004]

Never t hepe@ £BCRA aglsj beafifactieosporizbshare daf fehentFepFOXwe gt et 1agapnst
advanced/ recurrent col orectal cancer is about 50% In other words, it is
suggest edcthaity hérhal fthott tdle paté¢Emtentilonahbave atdoainvedsethe cPOREEOX

regi nen do not achieve the effect. In addition, the use of the oxaliplatin
causes aaper¢phearabgnetr ofat Apeatchi gixadligdasnoyfom vaddin icombtioation
neutropenia, which is not a fatal adverse event but is a factor causing a
di fficulvyth nfdoptrpnuaagl t (te-Fhennpyleviferlgharte, (1Y) avapatpentvashesi s
expected to achieve the response (responder) and a patient who is not
expect edfiosathnevdetrbpy rfesporisss Hatdr- ¢@sparderl) caare rhin paedacy edoor

di agnosed before starting the therapy, highly effective and safe

chenot hermapypean ibpredl Ied. tHauokdetpld tnirgenel atted be NateaharAtasthedul e
of cancer chenotherapy extends for a |long period. Therefore, nonitoring
sensi ti vingutancan (mt ) pancer iagent; aht baaaeeg €Akbyb Tt igh tde thhesapy

enabl es the determ nati on on whet her the therapy nust be continued or not,
| eads t owigdastin@nshi enburdasrofiribel patli advodnd iadverFeLevrnt-sgiaad) may

al so be effective fromthe viewoint of the nmedical econony. The

est abl | shveRlbvahcadprosmrkatt tonopeediTidaigea hbEaRAELLE 1E€SPRABEve | S
urged for "personalized nmedicine" in which the therapeutic response of

i ndi vi duglraatdientssd s iredi cied tand @R apRhePriat exdhelaRYy rksusetgct ed.

[ 0005] As factors related with the therapeutic response to the

oxal i pl atdbrddi@if ehhew ngniay B8 iRk Yal IMAVEE-Fu /Ly regiren fRN@NCement
of the ability of excision repairing damaged DNA by the oxaliplatin;

had been given until the early 1990s was in the range of 10 to 12
months, the survival with the FOLFOX regimen combined with
oxaliplatin reaches about twice the period (19.5 months). 1In

addition, in a study with stage II/III cases, there is reported the

efficacy of the FOLFOX regimen when compared with the 5-FU/LV regimen



(2) inactivation (detoxication) of the oxaliplatin (activated form in
cells; and (3) reduction in accumul ati on anount of the oxaliplatin
in cells. There are conducted clinical studies on the therapeutic
response in a therapyusing oxaliplatin and 5-FU in conbination for

col orectal cancer patients, and clinical studies related with the above
items (1) to (3) as predictive factors for prognosis. [0006]

Regarding the item (1), there is reported that excision repair

cross-conpl enenting group 1 (ERCClL) gene expression anmount in tunor is a
prognosti.c factor, the ERCCl pl ayi an inportapnt role in nucl eoti de
xCbs! on'PépanF COREHC (RO HATE: COUROPRHARR) - AHEr e g Mgt Pt a
pati ent havi ng C/ C honozygote of C118T, \Méifch i s, one .of single nucleotide
pol yror pRF& s J(@Nﬁé)haéfn‘él%@@f, PERBVEPRISIE % a9%F bl @ o VP VEIPSCAEE than t hat
of a patient having at | east one or nore T alleles %Non- pat ent Docunent
2). The BefEPPEePBlyAbrBRT YR WAPEHSE R 18R tdHcRG™MSE AL PERbRL
Lys751A@ n in Xerodernma pi gnentosum D (XPD, al so known as ERCC2), is

r epor t edSEBCHR RO MRREGAT LGN T WEIUCERBRC Y@ R #1@ TR P APCENGR- pat ent
Docunments 2 and 3). In the base excision repair (BER), there is reported

t he rel atPoRshiRRBENSen the tunor reduction effect and the genetic

pol ynmor phi sm whi ch causes the am no acid nutation of Arg399@ n in X-ray
repair ct®2%4konpl enenting group 1 (XRCCl) and, the XRCCL encoding the
protein which may be involved in the effective repair of the breakage of a
DNA singl e st Mt tdereds bpnedpesiiid etis spengelkaatet ¢ g EALFOE renendy ke
(Non- pat ent Docunent 4). However, by the analysis targeting the sane

pat i ent sagdirstwaddancede apemeent gedlyaetphicences ipaponted snot In othew | uence
clinical prognosis (Non-patent Docunent 2). The DNA m smatch repair (MVR)
may al sowbeds el atiedsuwgges tieklet ragdtine haht iof Wensdtiantsywhohevspeaeined
However, in a study in vitro, MVRis reported not to be involved in the
repai r oth®ONALAKageriney dxaldtphalhievd Nbr-piieit. Db aadntis), the0evqd
Regarding the item (2), glutathione-S-transferase (GST) is one of enzynes
whi ch ar ef rteepotesl ifla tiorcadwee sseqend ppeasé meeaoppohy eft hhegh decouerat i on and
nmet abolism and inactivates a drug by catalyzing the formation of a

conj ugat i wradafi ta opl &b inrumrDNAn addwdti cantls glait at fd tarie adAapsg c@Shtsult ypes,
GSTP1 has a high expression level in colorectal cancer. In addition, the
geneti c pehyavrphicamsingadifficultyincontinuingthe therapy. Therefore,

if a patient who is expected to achieve the response (responder)
and a patient who is not expected to achieve the response
(non-~responder) can be predicted or diagnosed before starting the
therapy, highly effective and safe chemotherapy can be realized.
Fu/;;\ther, in general, the treatment schedule of cancer chemotherapy
extends for a long period. Therefore, monitoring sensitivity to
an anticancer agent chronologically during the therapy enables the
determination on whether the therapy must be continued or not, leads
to reduction in burden of the patient and adverse events, and may
also be effective from the viewpoint of the medical economy. The

establishment of a biomarker for predicting a therapeutic response



of the GSTP1l, which causes the am no acid nutation of IlelO5Vval, is

reported to be relatedwith the survival (nmedian survival : Ilel/lle, 7.9
nonths; Ile/Val, 13.3 nonths; and Val/Val, 24.9 nonths) (Non-patent
Docunent 6). [0008] Regarding the item (3), in a study using

cultured cells, it is reported organic cation transporters (OCTs) are
related with the transport of oxaliplatin into the cells and the
sensitivity (Non-patent Docunent 7). In addition, there is reported a
relati onship between a transporter involving the transport of a copper or a
heavy nmetal , such _as ATP7A or. ATP/B, and the .sensi.tivi Non- pat ent
Docunrent & 38 URE SOy O aREs 8PS L Herh e nis dPCaT sy dbori "ERRBFPRTAT  onshi p
bet ween t he expr es i .on. of, th?se transporters and éhe her apeuti c.response
to oxal i pFAPPRSE [Yoogidividua pﬁl%tcsgrhs EEPAFERPY sTty'Y GPPaRANTEY
colorectal cancer received FOLFOX reginen, it is reported that the genetic
pol ynor ph*€RFBY ERECLSCASA118Asn) and the genetic pol ynor phi sm of XPD
(Lys751Gln) are independently related with the progression-free survival
(PFS) . HOWever, there is not found the rel ationship between the genetic
pol ynmor phi sm of GSTP1 (Il el0O5Val) and PFS, and it is recognized that the
genetic pol ynotphfashtende e efave t8 rératinGrsReptiv t Re R $SI & i H2¢ nduced
neurotoxicity (Non-patent Document 10). [0010] In studies in
vitro, tREpelIRAtEtIRN)FICefOLLsvErY ddediesahBeyr 81 eteFact or of the
cisplatin which is a platinumbased conpl ex, preceding drug. There is al so
reported the rebaenbaseprHephedrs aRali by &fi Px @ cApbPRdST 1Y 8pBERERA f act or s
such as FAS/ FASL and Bcl-xL (Non-patent Documents 11 and 12). However,
dependi n§Nbnby hehiaxdldpleaheer, the oxaliplatin exhibits different

t herapeutic response fromthe cisplatin. In addition, the cellular response
of a cancer celd) imactipladtionuidediNaigdtdier) péspormsiadliplpdvindacyiveiosd c
activity of oxaliplatin is hardly clarified. A biomarker capable of clearly
predi cti Aigrw) ttrera@ewti endesponse to a chenot herapy using the oxaliplatin
has been yet to be established. WO 2005066371 provides a nethod for
predi cting res{dt ardectboma Thermpuhel apeert ianadmigof obtpr icsiadgrAehsarimg t he
expression | evel of S100A10 as a marker for cisplatin sensitivity in

ovari an cahter tissue sanple panel. Further, it provides a nethod for
screening a conpound for reducing drug resistance of a chenotherapeutic
resi st ant tharer aceldonlby ctisd ngl iintieaéxpiresissonn | tvet hof aSh00Al Desponse

inatherapyusingoxaliplatinand 5-FUincombination forcolorectal
cancer patients, and clinical studies related with the above items
(1) to (3) as predictive factors for prognoéis.

[000C6]

Regarding the item (1), there is reported that excision repair
cross—-complementing group 1 (ERCC1) gene expression amount in tumor
is a prognostic factor, the ERCC1l playing an important role in a
nucleotide excision repair (NER) (Non-patent Document 1). There
is reported that a patient having C/C homozygote of C1l18T, which
is one of single nucleotide polymorphisms (SNPs) of ERCC1l, shows

more favorable survival rate than that of a patient having at least



Rel ated Art Docunents [0011] [ Non- patent Docunent 1] J. din. Oncol

19, 4298-4304 (2001) [ Non- pat ent Docunent 2] Br. J. Cancer 91

344- 354 (2004) [ Non- pat ent Docunent 3] Cancer Res 61, 8654-8658
(2001) [ Non- pat ent Docunent 4] Anticancer Res. 21, 3075-3079 (2001)
[ Non- pat ent Docunent 5] Cancer Res. 56, 4881-4886 (1996) [ Non- pat ent
Docunment 6] J. Natl. Cancer Inst. 94, 936- 942 (2002) [ Non- pat ent
Docunent 7] Cancer Res. 66, 8847-8857 (2006) [ Non- pat ent Docunent 8]

Mol . Pharnmacol. 66, 25-32 (2004) [ Non-patent Document 9] din. Cancer
Res. 10, %321-4669

or more T alleles (Non-patent Document 2). The genetic
polymorphism which causes an amino acid mutation of Lys751Gln in
Xeroderma pigmentosum D (XPD, also known as ERCC2), is reported to
be involved in tumor reduction rate or the survival (Non-patent
. Documents 2 and 3). In the base excision repair (BER), there is
reported the relationship between the tumor reduction effeét and
the genetic polymorphism which causes the amino acid mutation of
Arg399Gln in X-ray repair cross—complemeﬁting group 1 (XRCC1l) and,
the XRCC1 encoding the protein which may be involved in the effective
repair of the breakage of a DNA single strand formed by exposure
toanalkylating agent or the like (Non-patent Document 4). However,
by the analysis targeting the same patients afterwards, the genetic
polymorphism is reported not to influence clinical prognosis
(Non-patent Document 2). The DNA mismatch repair (MMR) may also
be relatedwith the reduction in sensitivity to cisplatin. However,
in a study in vitro, MMR is reported not to be involved in the repair
of DNA damaged by oxaliplatin (Non-patent Document 5).
[0007]

Regarding the item (2), glutathione-S-transferase (GST) is
one of enzymes which are responsible for the second phase reaction
of the detoxication and metabolism, and inactivates a drug by
catalyzing the formation of a conjugation of a platinum~DNA adduct
and glutathione. Among GST subtypes, GSTP1 has a high expression

level in colorectal cancer. In addition, the genetic polymorphism



(2004) [ Non-patent Docunent 10]J. din. Oncol. 25, 1247-1254 (2007)

[ Non- pat ent Docunent 11]din. CancerRes. 11, 4770-4774 (2005) [ Non-patent
Docunent 12]J.Biol.Chem 279, 46113-46121 (2004) Disclosure of the Invention
Probl ens to be solved by the Invention

of the GSTPl, which causes the amino acid mutation of IlelOb5Val,
is reportedtoberelatedwiththe survival (mediansurvival: Ile/Ile,
7.9 months; Ile/vVal, 13.3 months; and Val/Val, 24.9 months)
(Non-patent Document 6).

[0008]

Regarding the item (3), in a study using cultured cells, it
is reported organic cation transporters (OCTs) are related with the
transport of oxaliplatin into the cells and the sensitivity
(Non-patent Document 7). In addition, there is reported a
relationship between a transporter involving the transport of a
copper or a heavy metal, such as ATP7A or ATP7B, and the sensitivity
(Noﬁ~patent Documents 8 and 9). However, there is no clinical study
on the relationship between the expression of those transporters
and the therapeutic response to oxaliplatin.

[0009]

In recent clinical study for advanced colorectal cancer
received FOLFOX regimen, it is reported that the geneticpolymorphism
of ERCC1 (Asnll8Asn) and the genetic polymorphismof XPD (Lys751Gln)
are independently related with the progression-free survival (PFS).
However, there is not found the relationship between the genetic
polymorphism of GSTP1 (Ilel05Val) and PFS, and it is recognized that
the genetic polymorphism tends to have a relationship with
oxaliplatin-induced neurotoxicity (Non-patent Document 10).

[0010]



[ 0012] An object of the present invention is to provide an marker
for determning sensitivity to an anticancer agent capabl e of determ ning

t herapeutic response of individual patients and to provide a novel neans
for a cancer therapy using the marker. Means for solving the Problens

[ 0013] The inventors of the present invention cultured human cancer
cell lines and searched an marker for determning sensitivity to an

anti cancer ageﬂ?‘f?BHﬁﬁﬁélrl?nﬂﬁﬁﬁ%1luFB?rEroﬁﬁﬁruﬁd@W ukPRgras on a
sur f ace- enearicddricasere ldgdsar pifieatbironbfat the tébtepvitfhi ghtidmssis a
spectrorretpqrat(l%%h@hoa@a MBbmp ﬁéxa r §é'<l:éd Qe df‘hgﬁ”t O”fhé djté”%t 18INS

whose expre55|% Iev&l |ncr e W ion | senS| y to0

anLi cancer” “agent. Bhe e S beQN%%%?h@ Ads oﬁnﬁrotelns
det ect ed a?@ofpé@lsésmrerlwt@doffamog@o SwhthMSMETAISH lae dmisd -sqie qNooret er .

TEen t he daveent OID(SClﬁmlézﬁﬂEl@r 15{) l&iﬁ&?lQ'}\ tgeﬂeweb@kns,dé@etﬂaltn@e 5%?%(‘51%# hat
t hose pro 0 al ¢j i.ndi.ng pr i

S100A8, aﬁ R oOih G, R o B n e AT B AR, ’gmg‘?l“s'ioodﬂrf&e&eﬁtf anily
having a %?%ﬁ%ﬂ&%%mﬁﬁfﬂgﬂﬂﬁi Qe Clsplatlﬁhe LhAveddséitd ohur tther

studi ed basddudart respiondiengf andanaee fceund tihat plahenhher pihe a@l@ﬁh‘é@r of a

cancer pa&@%@bn@§%1%9n§bklVét>6ﬁﬂbﬁ%%lﬂﬁt58%?9§§g §Pté§%ﬁﬁgﬁlé%a 166A10 in

deternlne%.gé'neas f % concentration o
a bi ol ogi CAFSdnpl € Hett V'Y fromh hePiahRErepat icmEPlehe 2Ee GReRRdY
expr essi oRrefRichiindor® othehapprbiei meapoanei naexa enhbheshéhepgcueanigng of

anf agenéI ftoe exBanglagisensist beehy ye@ 23 88! 6’AEEH sAEENt (he;el nazI teL
referred to asypant) sénsitivity-e agent and the

t her apeuti c efF%ct o% {ﬁ%%éﬁglc%ﬁ%e% Sgenf |§mggﬁﬁfkag?§ REEOGESETBY usi ng
the antic&f€éstagest tsersi eheme yhertpmet g @g@@tcamprnhengnmeeaumangagent

as a targeheofegmssﬁw tisdy enphanoemeot aish apqm}e@fl 98r E%?lgﬁtgijesem

present | S n_conpl et e

|nvent|ong%§§ékggl@g &rf 6 &SPEFﬁlgﬁﬁﬁ §eREMPLGi P 9“?& aﬁuﬁﬁpﬁéancer

agent conﬂélﬁr@§l§e§manmﬁﬁhﬁduﬁ¢x)%ﬂt@@mnm@L@O@@mp@uﬂﬁAspromeSﬁ@@A@O
drug resistance of a chemotherapeutic resistant tumor cell

by using the expression level of S100A10.
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The present invention also provides a nethod of determning sensitivity to
an anticancer agent, including neasuring a concentration of the S100A7,
S100A8, or S100A10 in a specinen. The present invention al so
provides a kit for conducting the nethod of determ ning sensitivity to an
anti cancer agent, containing a protocol for measuring a concentration of

t he S100A7, S100A8, or S100A10 in a specinen. The present invention
al so provides a nethod of screening an anticancer agent
sensitivity-enhancing agent, including using an expression inhibition of

t he S100A7, S100A8, or S100A10 as an i ndex. The present invention
al so proVvee®s) an anticancer agent sensitivity-enhancing agent, which is
obt ai nedbyt he above screeni ng et hod. The present _invention al so

provi des a conpesi-PrsAnt oPoauRaiHe 0]t her apyr EoRRaiicRe - & ombf hat4Bh of the
above anticancer agent sensitivity-enhancing agent and an anticancer agent
as a tar¢ef0’df sensitivity enhancenent. The present invention al so
provi des use of the conbination of the above anticancer agent

sensi ti vit y- en@mcicageageRocarentan ldnt i carfélém -agef8ng§ra t Beget ofl
sensitivity enhancenent for producing a therapeutic drug for cancer.

The presénto+4ivent(2085al so provi des a nmethod of treating cancer, including
adm ni stering the above anticancer agent sensitivity-enhancing agent and an
anti cancer ageNorapasiehair jeturdntsedi ti vi td. enhBaeépent .Chem. 79,

46113-46121 (2004)

Disclosure of the Invention
Problems to be solved by the Invention
[0012]

An object of the present invention is to provide an marker
for determining sensitivity to an anticancer agent capable of
determining therapeutic response of individual patients and to

provide a novel means for a cancer therapy using the marker.

Meéns for solving the Problems
[0013]

The inventors of the present invention cultured human cancer
cell lines and searched an marker for determining sensitivity to
an anticancer agent from their intracellular proteins by using a
surface-enhanced laser desorption/ionization time-of-flight mass
spectrometer (SELDI-TOF MS). As a result, the inventors found

proteins whose expression  levels increase with reduction in




Effects of the Invention [0015] I f the marker for determ ning
sensitivity to an anticancer agent of the present invention is used,
sensitivity to an anticancer agent of an individual patient can be
appropriately determ ned before the starting of a therapy, with the result
that an anticancer agent having high therapeutic effect can be sel ected.
Further, the use of an anticancer agent having no effect can be avoi ded,
wher eby unnecessary adverse event can be avoided. In addition, the schedule
of a therapy using an anticancer agent extends for a |ong period, and hence
the sensitivity of the cancer to the anticancer agent, can be eval uated

chr onol o§PBAEFYHYY d6t @ RtiagR s8R A9 -t 5F FPEnRE A iTTalee? To48At 9 n each
t herapeutic cycle even during the therapy, and thus, whether th

t her apy st theeg driridsuedoPr piptinsa e clat e HiRfeds AS & 7 &ultf: 85?1et°
progression of the cancer and the enhancenent of adverse events, which
acconpany e 60 i witgusthed Masiss SPEEL BANSESE he TRART c B N VEGERE ShAVF HE o

t herapeutic effect, can be prevented, resulting in the reduction in burden
of the pathéhedard thkepreiteigts, medtbathexpgensbsthat those mpaledns y¢rg he

mar ker is used, an anticancer agent sensitivity-enhancing agent can_ be
screenedfonndah@ebeth@#Qﬁnmnhi?déﬁge@ﬁong?%nnik%bﬁvixﬁﬁvo§égoﬁ§ru%m%g t he
anti cancer agent sensitivity-enhancing agent and the anticancer agent as a
target ©heprdd, whichnsiredtricom tBbeaferbeserdiptl Ghroete el orbiW RgEI1D016]
Fig. 1 is agraph.illustrating sensitivity to oxaliplatin (L-OHP) in each

cancer cel kal¢hen-bindingFEg-Rang motgkfaph illustrating sensitivity to
oxaliplatin (L-OHP) and change in a peak intensity of protein Al in each
cancer cell |iTe inventors further studied based on the finding, and have

found that: whether the cancer of a cancer patient has sensitivity
to an anticancer agent or not can be determined by measuring the
concentration of S100A7, S100A8, or S100A10 in a biological sample
defived from the cancer patient; the use of the expression inhibition
of the protein as an index enables the screening of an agent for
enhancing sensitivity to an anticancer agent (hereinafter referred
to as “anticancer agent sensitivity-enhancing agent”); and the
therapeutic effect of the anticancer agent is remarkably improved
by using the anticancer agent sensitivity-enhancing agent and the
anticancer agent as a target of the sensitivity enhancement in
combination. Thus, the present invention has been completed.
[0014]

That is, the present invention provides a marker for
determining sensitivity to an anticancer agent containing a
calcium-binding protein S100A7, S100A8, or S100Al1O0.

The presént invention also provides a method of determining



Fig. 3is a diagramillustrating a correl ation between the peak intensity
of the protein Al and the sensitivity to oxaliplatin (L-OHP) in each cancer
cell line. Fig. 4 is a diagramillustrating a correlation between
the peak intensity of the protein Al and sensitivity to cisplatin (CDDP) in
each cancer cell line. Fig. 5is a diagramillustrating a

rel ati onship between the peak intensity of the protein Al and the
sensitivity to cisplatin (CDDP) in each cancer cell line (cell lines are
classified into two groups and conpared by setting a cut off value of 1C50

Wi th respect to cisplatinto 1 di agr.am
|IIustraF@HSlElYéT%tﬂﬁhsﬁPp %ﬁﬁ%égggefhea%%%% |ﬁpgﬁ§Sngofm?W@'6P8teﬁn Al
and sensitivity to SN-38 in each cancer cell n el] lines are

cl assi fi @ FREBE R WPy rFupdcandedfmat By §ét§9ﬁ%£ 0 it PofPEGERTR of 1050
with respect to SN-38 to 20 nM Fig. 7 is a diagram.,llustrating
a nol ecul ar vve?”@%tpr@FePﬁe”ﬁ’reé‘ttéioﬁ %&S%?raﬁl@ﬁlﬁl kol QUC SRS B ng a

protein chip arra Fig. 8 illustrates devel opnents of

t wo- dineﬁ@ﬁgﬁapféﬁééﬂwaﬁﬁaaé§P§lB%V%mbtR@ﬁdiGFaESFéﬁééﬂsrC@&ﬁéé?l%%||

| i nes HT-29 (expressing the protein Al at a hl%h | evel ) and C0L0320

(expr essiPngretREPr P8P IMUTINIaR ISGRCPRYER T i eh @ TsBI AR pot'd PYr &R

LC M5/ M5 anal ysi s. Fig. 9is a diagramillustrating a correl ation
bet ween &1p8AKO| it ensinerisenprotein A2 and sensitivity to oxaliplatin in
each cancer cell line. Fig. 10 is a diagramillustrating a

rel ati onshi p bBrewsessanpeakventionsise stopt ¢t eicnnaBhemh fsEHEaNvgt§ t o
oxaliplatin in each cancer cell line (cell lines are classified into two
groups amdtiéoapeseddsytseens gl el trtenobhciag Lrgesft /| CBOlwiing pedpdcint o

oxaliplatin to 5.0 pM.
expression inhibition of the S100A7, S100A8, or S100A10 as an index.

The present invention also provides an anticancer agent
sensitivity-enhancingagent, which isobtainedbytheabove screening
method.

The present invention also provides a composition for a cancer
therapy containing a combination of the above anticancer agent
sensitivity-enhancing agent and an anticancer agent as a target of
sensitivify enhancement.

The present invention also provides use of the combination
of the above anticancer agent sensitivity-enhancing agent and an
anticancer agent as a target of sensitivity enhancement for producing
a therapeutic drug for cancer.

The present inventionalsoprovides amethodof treating cancer,
including administering the above anticancer agent
sensitivity—-enhancing agent and an anticancer agent as a target of

sensitivity enhancement.
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Fig. 11 illustrates protein A2 (protein 5100-A8, 3100 cal ci um bi ndi ng
protein A8) and protein A3 (protein 5100-A7, 5100 cal cium binding protein
A7) by an SELDI - TOF MsS anal ysis using a protein chip array. Fig. 12
is a diagramillustrating a relationship between a peak intensity of S100A9
and sensitivity to oxaliplatin in each cancer cell line (cell lines are
classified into two groups and conpared by setting a cut off value of |C50
with respect to oxaliplatin to 5.0 LIM) . Fig. 13 is a draw ng
illustrating detection of 5100A10 in HT-29 (expressing S100A10 at a high
| evel ) and COL0320 (expressing S100A10 at a |low | evel) by western blotting.
Best Mode for carrying out the Invention [0017] The marker for
determ ning sensitivity to an anticancer agent ~
of t hepr e@é%?FFn%e?ﬁi%&ﬁ‘t"&f‘ﬁ%?nsmom, S100A8, or S100A10. Those proteins
are detected as peaks at nlz of 10,800 to 10,900 (S100A8), 11,000 to 11,100
(5100A10)[004Ad 11,300 to 11,400 (5100A7) by surface-enhanced | aser
desorption/ionization time-of-flight mass spectrometer (SELDI -TOF MS).
[0018] Tinhe Paskipt BT gesCumynord | sASAEEN-Gl akC proeRthcaRpFEssi on
in cultured cancer cells by using SELDI-TOF M5, as described in Exanples
bel ow, tResetmiotles REeSIVOATYCBRODASS Ufd SADTALG Vifkerel AarPér caBaeh al so
referred to as protein A) were found to have a significant correlation with
~ sensi ti vieognt o f@validividivg 1 patseny sland)s arunsiniafely deg ceMspearrPACY$ 050
value), or sensitivity to irinotecan or SN-38 (1 C50 value). That is, the
expr essi Ghelshseitioh che protain AlWagheoveswl tcdhekrarcant sSCBAHIRNGh
sensitivity to oxaliplatin, cisplatin, irinotecan, or SN 38 whereas the
expressi bavieyelighf thheapewtial kifenascdn o saleairer Eertkehafhggusew
sensitivit ‘

ofyan anticancer agent having no effect can be avoided, whereby

unnecessary adverse event can be avoided. Inaddition, the schedule
of a therapy using an anticancer agent extends for a long period,
and hence the sensitivity of the cancér to the anticancer agent can
be evaluated chronologically by determining sensitivity to the
anticancer agent in each therapeutic cycle even during the therapy,
andthus, whether the therapymustbe continuedornot canbedetermined.
As a result, the progression of the cancer and the enhancement of
adverse events, which accompany continuous administration of the
anticancer agent having no therapeutic effect, can be prevented,
resulting in the reduction in burden of the patient and the cut of
medical expenses.

Further, if the marker i1is wused, an anticancer agent
sensitivity-enhancing agent can be screened. A cancer therapeutic
effect 1s remarkably improved by using_ the anticancer agent

sensitivity-enhancing agent and the anticancer agent as a target
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to oxaliplatin, cisplatin, irinotecan, or SN-38. Accordingly, the protein A
is effective as a marker for determ ning sensitivity to an anticancer
agent, specifically as a marker for determ ning sensitivity to a

pl ati num based conpl ex anti cancer agent or a plant al kal oi d-derived
anticancer agent, and nore specifically as a marker for determ ning
sensitivity to oxaliplatin, cisplatin, irinotecan, SN-38, or salts thereof.
[ 0019] Here, because it is known that S100A8 and S100A7 possibly
bind to S100A10 (Journal of Proteone Research 2005; 4 : 1717-1721), those
proteins may have sone interactions to sensitivity to an anticancer agent.
| n addi t Featedhode WBRAB2FEP s may be al so used as a marker for deternining
sensitivity to an anticancer agent. Further, it is known that the dinmer of
S100A10 itself and the diner of annexin A2 (Annexin-2, Annexin I|I

Li pocortin Il, Calpactin |I heavy chain, Chronobindin-8 p36, Protein I

Pl acent aBragif | Resaguiaaenpe bt Eheh IN2W1PAP-1V) form a heterotetramer, and
hence the annexin A2 may al so be used as a marker for determ ning
sensitivi®9léb an anticancer agent as well as S100A10. [0020] The
anticancer agent as a target of the marker for determning sensitivity to
an anticancer Eigenfl 6f 8heraplsddtustrpsanponeisihbtipartd CaratPy2 i t ed.
Exanpl es thereof include oxaliplatin, cyclophospham de, ifosfam de,

t hi ot epa(Ln@iphalraracbusahéan, celdi rhigtei-ne, rani nustine, dacarbazi ne,
procarbazi ne, tenozol om de, cisplatin, carboplatin, nedaplatin, o

met hot r exat e, Fignet riexed griapbhordlnatidtinegedng Juimvddyl todoxpiint# eime,
tegaful /gineracil/oteracil, capecitabi ne, cyl arabi ne, enoci t abi ne,

gencti t abineoHB- medoaptepulh reped kil indanshity, o henposiatAln inctady FHRERY

hydr oxyur ea, doxor ubi cin, epirubicin, daunorubicin,

i dar ubi cteel plirar.ubi ci n, m t oxant rone, anurubi cin, actinonycin D,

bl eonyci ne, pepl eonycin, nytonycin C, aclarubicin, zinostatin, vincristine,
vi ndesi ne, vi rlasti he, a \dirgrehbi hbus et irtgeekprdetat Bxelbetiwveenotieean,
irinotecan active netabolite (SN-38), nogitecan (topotecan), etoposide,

pr edni sopexe indexaney hasome prbasxixleand tueesdf eitel vitgdt oxppldgést &n one,
anastrozol e, exenestane, |etrozole, rituxinmab, imatinib, gefitinib,

gent uzumeb-oTwgan Gaeh bentezoardly, lemleatini b, cetuxi mab, bevaci zunab,
sunitinib, sorafenib, dasatinib" panitunmumab, asparagi nase, tretinoin,
arseni c trioximgey. 3aktsatdiergeh, iaDdsacitmy metabotlaeson hetteekbn Ohet hose,
pl ati num based conpl ex anti cancer agents and pl ant al kal oi d-deri ved

anti cancge,RG8RLEs 8F ¢ orafep otk and1 exal s¢i aifdivi tgl spkabphatin i(ndDDREAN,
SN-38, or a salt thereof is particularly preferred. [0021] I n order

t o deter m,ng, Sensidde E¥1§01 8k anti cancer agent by using the marker for
sensitivity to an anticancer agent of the present invention, the

concentration ofy t Be; ProlghhrdniiNidstrating a relationship between the
peak intensity of the protein Al and the sensitivity to cisplatin
(CDDP) in each cancer cell line (cell lines are classified into two
groups and compared by setting a cut off value of ICsp with respect
to cisplatin to 10 uM).
Fig. 6 is a diagram illustrating a relationship between the
peak intensity of the protein Al and sensitivity to SN-38 in each

cancer cell ‘line (cell lines are classified into two groups and

compared by setting a cut off value of ICso with respect to SN-38
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speci mren may be neasured. Here, exanples of the specinen include a
. bi ol ogi cal sanple derived froma subject carrying cancer (cancer patient),
‘such as bl ood, serum plasm, a biopsy specinmen of a cancer tissue, a
preparation obtained by cancer extirpation, stool, urine, ascitic fluid,
pl eural fluid, cerebrospinal fluid, or expectoration. The serumis
particularly preferred. [0022] I n addition, exanples of the target cancer in
the present invention include |ip, oral, and pharyngeal cancers typified by
pharyngeal cancers ; gastrointestinal cancers typified by esophagea
cancer, gastric cancer, and col orectal cancer; respiratory and
i nt rat hor8cfFe H%ban cancers typified by lung cancer; bone and articular
cartilage cancers; malignant nel anoma, squanmous cell carci pgna %f gkin and
ot her cancer o?l%kfm?Snés%%%%VWhPléHHt§6an?i%§%868§58§r%e¥§ﬁiPiea By
mesot hel i omm; fenmal e genital cancers typified by breast cancer, uterine
cancer, Qﬁﬂtéy%ﬂﬂaﬁydﬁhégPPIﬁﬁ@%Dﬁ%ﬁP?gYSb%HEéPg ?RFOeed BYRAGERYt e
cancer; urinary tract cancers typified by bladder cancer; eye, brain, and
central nervouBigyst®m éahestsatsmi f e gPwdion tUnortveimsrdLeaater and
ot her endocrine cancers; |ynphoid tissue, hemaLopoietic tissue, and rel ated
ti ssue cgeheetsoRRyedisdobytwioliirdEGi Ao LoTSRHoRRNCEY AsHSI Hintsukeénta; and
metastatic cancers, primary focuses of which are those cancers. The present
i nvent i oflesanepaind cheardoredai Ahblya béabskayslor agAsOlPe 2 aife@r cardng
col orectal cancer. [0023] The concentration of the protein A can be neasured
by neasthingrotesins Adueh aad oSELEYe MORNMSseaAct atnaRsItegif e sl armdad e éHent
met hod, or the |ike. [0024] The neasurenent by the SELDI - TOF MS can be
per f or rednbyyshe. net hod descri bed in Exanples below. In addition, as the
i mrunol ogi cal neasurenent method, an i nmunol ogi cal neasurenent nethod using
an anti-proteifidA antd bothadrempi Efwstred. ifigea arptrireprot en fpeAvwantihodgkt o be
used nmay be a nonocl onal antibody or a polyclonal antibody. Mre
speci f i cahtynsary afipgbhmin@assaysemdi tenzyayet ¢ prahoaksEy) iachtuoraseent
i mmunoassay, a |um nescence inmunoassay, | nmunoprecipitation,
i mmunonepbel onktey, western blotting, imunostaining, and i munodiffusion
are exenplified. The western blotting or the enzyne i nmunoassay is
preferred and gihe westera diaidannglonsanaehzy nerelakédnsimpiesorbent assay
(ELI SA) (for exanple, sandwi ch ELISA) is particularly preferred.

peak intensity of protein A3 and sensitivity to oxaliplatin in each

cancer cell line (cell lines are classified into two groups and
compared by setting a cut off value of ICso with respect tooxaliplatin
to 5.0 uM).

Fig. 11 illustrates protein A2 (protein S100-A8, S100
calcium-binding protein A8) and protein A3 (protein S100-A7, S100
calcium-binding protein A7) by an SELDI-TOF MS analysis using a
protein chip array.

Fig. 12 is a diagram illustrating a relationship between a
peak intensityof S100A9 and sensitivitytooxaliplatinineachcancer
cell line (cell lines are classified into two groups and compared

by setting a cut off value of ICsp with respect to oxaliplatin to
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[0025] I n order to determne the sensitivity to a target anticancer agent,
the concentration of the protein Ain a biological sanple derived froma
cancer patient before adm nistration of the anticancer agent is neasured.
In the case where the concentration of the protein Ais determined to be

hi gher than the predeterm ned standard concentration, the cancer can be
determ ned not to have sensitivity to the target anticancer agent. In
addition, the concentration of the protein Ain a biological sanple derived
froma cancer patient who is receiving an anticancer agent is measured and
nDnitoreg in each therapy cycle, whereby the sensitivity of the cancer to
the targ t9 afli-cancer agent can be evaluated chronologically. Thus, the

protein A can be used as_a marker. for determ ning whether e therapy nust
be conti nued &Pghd¥3lS51drawHWQ%%ﬁ?%ﬁi@élﬁﬂég%efﬁgoﬁgﬁé§$0@5§§jh :ﬁgve

~sensitivity to the target anticancer agent, the effect ¢ t. be
expect ed  &FRF G Fred ?%éIEM¥ﬁﬁeYﬁ}t?%ﬁ89??5@@2ngﬁﬁiﬁﬁHQéﬁﬁﬁé%%veIoped

. Therefore, the nmarker for determ_ning sensitivity to an anticancer agent
of the pRestntoy Medsti oRY c¥pS B udd®@ta< 8 - mar ker for avoi ding the
expression of unnecessary adverse event or avoiding the advance of the
cancer and enhancenent of the adverse event caused by a continued

i neffective therapy. In addition, in the case where the

concent rgsloniaste tfee FRETELRI LUt et dPFPRBHOR 0 be | ower than the
predet erm ned standard concentration, the cancer can be determ ned to have
sensitivi®9ltlo the target anticancer agent. Accordingly, the protein A can
al so be used as a nmarker for positively selecting patients who can be
expected to h&he miekahépapeternieirecensibdps] Fiptaer tifrITEmRIPotein A
is used as an index, an anticancer agent can be screened. That is, if, in
vitro, abfeheparsousikiadsiof certriars cell0AT, el Bde P had g Ot heTsStein A
at a high concentration are exposed to a substance, the substance exhibits
an ef f ecprofeikid bragidatheted 4s pethe auhdtafce0i 80Akoaht i Lhéet 0@Rfont
effective al so agai nst cancer having |low sensitivity to a platinum based
conpl ex Bhtd@ancer 1agedd $8EM0AK0)oxadngl bti3N0 atpl &ht 40Gl k&) WiAd-/déry ved
anti cancer agent such as irinotecan, or the above conventional anticancer
agent s. $unr fxddi-tanbancef], lasewideepraf { @n/ orsidsstianceins-cldfilngbterath t o a
cancer - beari ng ani mal whose bi ol ogi cal sanple has the protein A at a high
concent r@pecisonait trUBELDEELEY inNd) .ef fect i s devel oped, the substance is an
anti cancer agent effective al so against cancer having |ow sensitivity to a
pl ati nuntd@ssad conpl ex anti cancer agent such as oxaliplatin, a plant

al kal oi d-deri ved anti cancer agent such as irinotecan, or the above
conventional ant hcassert agent scudhroftightheecicneeni pptusinngxphesprotein A
as an index and using various kinds of cancer cell |ines each having the
protein #yatyiaddegh cegaeent&nl$ afy QfsiagC3RACRI~PERMNIG aanideatrwhes ein

bi ol ogi cal sanple has the protein A at a high concentration, it can be

det er m ngghnphethepe1 b8, subsisancerise @fd estdvE7 AS sanoas} i caces 1 agennt
exhibiting an antitunor effect against cancers having | ow sensitivity to a

pl at i numbased GeR!, X anbi sancee raganic syehoasifml hetatbind aophars
al kal oi d-deri ved anti cancer agent such as irinotecan, or the above

convent i pna . At GCRRCel -2gent Son AvF el o0 ftact cganoabgal ber expectred, f rom
the viewpoint of the reduction in the |abor and cost acconpanying the
devel Opn?ﬂuéﬁ, %%n@@%ﬁ9§@§e€o acgi%}ﬁl-atin (ICso value), or sensitivity to
irinotecan or SN-38 (ICsp value). That is, the expression level of
the protein A was low in cancer cells having high sensitivity to

oxaliplatin, cisplatin, irinotecan, or SN-38 whereas the expression

level of the protein Awas high in cancer cells having low sensitivity
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[0027]1t is preferred to use a kit containing a protocol for measuring the
concentration of the protein Ain a specinen in order to conduct a nethod
of determ ning sensitivity to an anticancer agent of the present invention.
The kit contains a reagent for nmeasuring the concentration of the protein
A, directions for use of the measurenment reagent, a standard for

determ ning the presence or absence of sensitivity to an anticancer agent,
and the like. The standard refers to the standard concentration of the
protein A a concentration which is determned to be high or low, a factor
i nfluencing the neasurenena result, the degre%;j3§heAinnngp3§, nd the
like. Th&8&*CHAPEALLAL iTIELAEA e TdBP PGP Q¢ T ar'get ANt Carfcer agent. By
using the standard, the determ nation can be conducted as d scr'bqg above.
[ 0028) | f PERESEX Fr d§sFHFEFHiDPEI DG SEhEChrBt e AT A PY TEd "3 5% Thdex, t he
screeni ng of an anticancer agent,sensitivity-enhancin% agent can_ be

conduct e@n FRALCPRCEF 2980 ReGIfIFRddY &5sGbIPAKEE iSRRI BFEPRG T HY
expression of the protein A enhances sensitivity to an anticance{ qgent
sensi ti viseysiFbyitekaA Blat Wi e eI c QS el (eI HY Phé PHan
concentration of the protein Ain the absence or presence of an anticancer
agent i navkpieig-dgHdedntdaraceTegIent) gL PLUTSCARcE ASARCTTHY t he
sensitivity to the anticancer agent (anticancer agent sensitivity-enhancing
agent ) .fbnChdﬁwmﬁoﬁpGBﬁn@ﬁVéYitth<Eﬁﬁééﬂ35éarFﬁ§péﬁFhﬁl}réngﬁﬁéﬁénce
enhanci ng the decrease in the concentration of the protein A before or
during t BE-38m o staldtsi ghesfolin anti cancer agent is a substance enhancing
the sensitivity to the anticancer agent (anticancer agent
sensitivil0pgiehhanci ng agent). [0029]1ft het husobt ai nedanti cancer agent

Here, because it is known that S100A8 and S100A7 possibly bind
to S100A10 (Journal of Proteome Research 2005; 4 : 1717-1721), those -
proteins may have some interactions to sensitivity to an anticancer
agent. In addition, those bound forms may be also used as a marker
for determining sensitivity to an anticancer agent. Further, it
is known that the dimer of S100A10 itself and the dimer of annexin
A2 (Annexin-2, Annexin II, Lipocortin II, Calpactin I heavy chain,
Chromobindin-8, p36, ProteinI, Placental anticoagulant protein IV,
PAP-IV) form a heterotetramer, and hence the annexin A2 may also
be used as a marker for determining sensitivity to an anticancer
agent as well as S100Al10.

[0020]

The anticancer agent as a target of thelnarker for determining
sensitivity to an anticancer agent of the present invention is not
particularly limited. Examples thereof include oxaliplatin,

cyclophosphamide, ifosfamide, thiotepa, melphalan, busulfan,
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sensitivity-enhanci ng agent and an anticancer agent as a target of the
sensitivity enhancenent are used in conbination, the therapeutic effect of
the anticancer agent is remarkably Unproved. The form of the conbination of
an anticancer agent sensitivity-enhancing agent and an anti cancer agent as
a target of the sensitivity enhancenent may be a conposition including the
conponents of both agents, or maybe a conbi nati on of separate preparations.
In addition, those conponents nmay be adm nistrated through different

rout es. The target anticancer agent used herein is the same as
descri bed above and oxaliplatin, cyclophosphamd i fostam ot epa,
nelphalaﬁ}mBﬁEhT?aﬁ?nﬁpﬂﬁgf?%@fbfﬁﬁﬁﬁﬁg??hg?oﬁggg?%ﬁ%?ngﬁmﬁgg%%ﬂbéying,
Lzl O 0 L ELSPt AL an CArR0P! Al 9P A TR DO! T BERLE: RETL r exed.

doxi fl uridine,tegaful /ginmeracil/oteracil, capecitabine, cytarabinge
enoci t abifhBOTgerRTtabi ne, 6-neF€§6%B§Z??ﬁ%&”fuludarabiﬁoxﬁg%FB%?%H%h,
cl adri bi ne, hydroxyurea, doxorubjcin, epirubicin, daunorubicin, ..
i dar ubi citRE2T P} fEVIRRAGIR/ ORPFa% R FIRRE RIMG I DI TR T A8E PF nSRPET T e
bl eonyci ne, pepl eonycin nyton¥cin C, aclarubicin, zinostatin, vincristine,
vi ndesi nEENGL PP R ne, O VISHGREEBPRBI Nyac | tRX¥I2 T 3dBet axBFN PP Aot Ecan,
irinotecan active netabolite (SN-38), nogitecan (topotecan), etoposide,
pr edni sOFOABT LFEIQNEIISEOSHET €8 arti T8RP Il 8y AP EMR: CIfed AGXYBF BgEStEr One,
anastrozol e, exenestane, l|letrozole, rituximb, imatinib, gefitinib
gentuzuné@aéﬂbgahﬁbiR%r%ﬁﬂhhgamﬂmitqéﬁpéFPﬂ?b?mEéFﬁ%Fﬁhb?Ct%RﬁﬁﬁﬁlfJﬁab,
suni tini b, sorafenib, dasatinib, panitunumab, asparagi nase, tretinoin,
arseni ¢ bRpoxveEne saas qoneCénf , NHFOREE Y eC meA AFAYEEd Ny hErBBF LR L0
exenplified. O those, platinumbased conplex anticancer agents and pl ant
al kal oi dvdeckvedimmt | chnderirggentnidies tpnef erriagrahbiioxal Pprattavel,
cisplatin, irinotecan, SN-38, or a salt thereof is particularly preferred.
Exanpl esdp0eB@idext irihetgrasentirimvieandrona¢sivespetdeel ite ndPR-Hetqai | by
way of exanpl es.

nogitecan (topotecan), etoposide, prednisoclone, dexamethasone,

tamoxifen, toremifene, medroxyprogesterone, anastrozole,
exemestane, letrozole, rituximab, imatinib, gefitinib, gemtuzumab
ozogamicin, bortezomib, erlotinib, cetuximab, bevacizumab,
sunitinib, sorafenib, dasatinib, , panitumumab, asparaginase,
tretinoin, arsenic trioxide, salts thereof, and active metabolites
thereof. Of those, platinum-based complex anticancer agents»and
plant alkaloid-derived anticancer agents are preferred and
oxaliplatin, cisplatin, irinotecan, SN-38, or a salt thereof is
particularly preferred.
[0021]

In order to determine sensitivity to an anticancer agent by
using the marker for determining sensitivity to an anticancer agent

of the present invention, the concentration of the protein A in a
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[ 0031] Exanple 1 (1) Method (a) Cells used 11 ki nds of human :

col orectal cancer cell lines (COL0201, COL0205, COL0320, DLD-1, HCT-15,
HT-29, LS174T, SWM80, 3W620, SWL116, and WDR) were obtained fromthe
followi ng (Table 1). The culture was perforned in a +100 nmti ssue

culture dish (IWAKI) for adherent cells and a +100 mm non-treated di sh

(I'WAKI') for suspension cells by using a nedium (RPM: 1640, 2 nmM gl utam ne,
10% fetal bovine serum) at 37C under 5% CO2. [0032] [Table 1] 11 ki nds of
human col orectal cancer cell lines Nane of cell |ine |

specimen may be measured. Here, examples of the specimen include

a biological sample derived from a subject carrying cancer (cancer
patient),suchaskﬂood,serﬁm,plasma,akﬁopsyspecimenofeacancer
tissue, a preparation obtained by cancer extirpation, stool, urine,
asciticfluid,pleuralfluid,cerebrospinalfluid,orexpectoration.
The serum is particularly preferred.

[0022] In addition, examples of the target cancer in the present
invention include lip, oral, and pharyngeal cancers typified by
pharyngealcancers;gastrointestinalcancerstypifiedbyesophageal
cancer, gastric cancer, and colorectal cancer; respiratory and
intrathoracic organ cancers typified by lung cancer; bone and
articular cartilage cancers; malignant melanoma, squamous cell
carcinoma of skin and other canéer of skin; mesothelial and soft
tissue cancers typified by mesothelioma; female genital cancers
typified by breast cancer, uterine cancer, and ovarian cancer; male
genital cancers typified by prostate cancer; urinary tract cancers
typified by bladder cancer; eye, brain, and central nervous system
cancers typified by brain tumor; thyroid cancer and other endocrine
cancers; lymphoid tissue, hematopoietic tissue, and related tissue
cancers typified by non-Hodgkin's lymphoma, lymphoid leukemia; and
metastatic cancers, primary focuses of which are those cancers. The
present invention can particularly suitably be used for gastric
cancer and colorectal cancer.

[0023] The concentration of the protein A can be measured by
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Bankfrom whi chcell lineis obtained Deposition organi zation (or :
manuf acturer) Resource nunber or the |like Lot nunber or the |ike CO.0201
JCRB

measuringlneans‘such as SELDI-TOF MS, an immunological measurement

method, or the like.

[0024] The measurement by the SELDI-TOF MS can be performed
by the method described in Examples below. In addition, as the
immunological measurement method, an immunological measurement
method using an anti-protein A antibody is preferred. The
anti-protein A antibody to be used may be a monoclonal antibody or
a polyclonal antibody. More specifically, a radioimmunoassay, an
enzymé immunoassay, a fluorescent immunoassay, a luminescence
immunoassay, immunoprecipitation, immunonephelometry, western
blotting, immunostaining, and immunodiffusionare exemplified. The
western blotting or the enzyme immunoassay is preferred and the
western blotting or an enzyme-linked immunosorbent éssay (ELISA)
(for example, sandwich ELISA) is particularly preferred.

[0025] In order to determine the sensitivity to a target
anticancer agent, the concentration of the protein A in a biological
sample derived from a cancer patient before administration of the
anticancer agent is measured. In the case where the concentration
of the protein A is determined to be higher than the predetermined
standard concentration, the cancer can be determined not to have
sensitivity to the target anticancer agent. In addition, the
concentration of the protein A in a biological sample derived from
a cancer patient who is receiving an anticancer agent is measured

and monitored in each therapy cycle, whereby the sensitivity of the
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cancer to the target anticancer agent can be evaluated
chronologically. Thus, the protein A can be used as a marker for
determining Qhether the therapy must be continued or not.

In the case where the cancer does not have sensitivity to the
target anticancer agent, the drug effect cannot be expected and only
the adverse event by the anticancer agentmaybe developed. Therefore,
the marker for determining sensitivity to an anticancer agent of
the present invention can be used as a marker for avoiding the
expression of unnecessary adverse event or avoiding the advance of
the cancer and enhancement of the adverse event caused by a continued
ineffective therapy.

In addition, in the case where the concentration of the protein
A is determined to be lower than the predetermined standard
concentration, the cancer can be determined to have sensitivity to
the target anticancer agent. Accordingly, the protein A can also
be used aé a marker for positively selecting patients who can be
expected to have the therapeutic effect.

[0026] Further, when the protein A is used as an index, an
anticancer agent can be screened. That is, if, in vitro, after
various kinds of cancer cell lines each having the protein A at a
high concentration are exposed to a substance, the substance exhibits
an effect of killing the cells, the substance is an anticancer agent
effective also against cancer having low sensitivity to a

platinum-based complex anticancer agent such as oxaliplatin, aplant
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alkaloid-derived anticancer agent such as irinotecan, or the above
conventional anticancer agents. In addition, if, in vivo, after
a substance is administered to a cancer-bearing animal whose
biological sample has the protein A at a high concentration, an tumor
reduction effect is developed, the substance is an anticancer agent
effective also against cancer having low sensitivity to a
platinum-based complex anticancer agent such asoxaliplatin, aplant
alkaloid-derived anticancer agent such as irinotecan, or the above
conventional anticancer agents. Through the screening using the
protein A as an index and using various kinds of cancer cell lines
each having the protein A at a high concentration or a cancer-bearing
animal whose biological sample has the protein A at a high
concentration, it can be determined whether the substance is
effective as an anticancer agent exhibiting an antitumor effect
against cancers having low sensitivity to a platinum-based complex
anticancer agent such as oxaliplatin, a plant alkaloid-derived
anticancer agent such as irinotecan, or the above conventional
anticancer agents. A great effect can also be expected from the
Viewpoint of the reduction in the labor and cost accompanying the
development of an anticancer agent.
[0027] It is preferred to use a kit containing a protocol for
measuring the concentration of the protein A in a specimen in order
" to conduct amethod of determining sensitivity to an anticancer agent

of the present invention. The kit contains a reagent for measuring
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. (Dai ni ppon Sum tono Pharma Co., Ltd.) EC 901025 40 00/J/ 025 HCT-15 TKG
Cel | Resour ceCenterfor Bionedi cal Research, Instituteof Devel opnent,
Agi ngandCancer, Tohoku Uni versity

the concentration of the protein A, directions for use of the
measurement reagent, a standard for detefmining the presence or
absence of sensitivity to an anticancer agent, and the like. The
standard refers to the standard concentration of the pfotein A, a
concentration which is determined to be high or low, a factor
influencing the measurement result, the degree of the influence,
and the like. Those concentrations can be set for each target
anticancer agent. By using the standard, the determination can be
conducted as described above.

[0028] If the expression inhibition of the protein A is used
as an index, the screening of an anticancer agent
sensitivity-enhancing agent can be conducted. That is, in vitro
or in vivo, a substance inhibiting the expression of the protein
A enhances sensitivity to an anticancer agent sensitivity. For
example, in vitro, a substance decreasing the concentration of the
protein A in the absence or presence of an anticancer agent invarious
kinds of cancer cell lines is a substance enhancing the sensitivity
to the anticancer agent (anticancer agent sensitivity-enhancing
agent). Inaddition, invivo, inacancer-bearinganimal, asubstance
enhancing the decrease in the concentration of the protein A before
or during the administration of an anticancer agent is a substance
enhancing the sensitivity to the anticancer agent (anticancer agent
sensitivity-enhancing agent).

[0029] If the thus obtained anticancer agent
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sensitivity-enhancing agent and an anticancer agent as a target of
the sensitivity enhancement are used in combination, the therapeutic
effect of the anticancer agent is remarkably improved. The form
of the combinationof ananticancer agent sensitivity-enhancingagent
and an anticancer agent as a target of the sensitivity enhancement
may be a composition including the components of both agents, or
may be a combination of separate preparations. In addition, those
components may be administrated through different routes.

The target anticancer agent usedhereinis the same asdescribed
above and oxaliplatin, cyclophosphamide, ifosfamide, thiotepa,
melphalan, busulfan, nimustine, ranimustine, dacarbazine,

procarbazine, temozolomide, cisplatin, carboplatin, nedaplatin,

methotrexate, penmetrexed, fluorouracil, tegaful/uracil,
doxifluridine, tegaful/gimeracil/oteracil, capecitabine,
cytarabine, ‘enocitabine, gemcitabine, 6-mercaptopurine,

fuludarabin, pentostatin, cladribine, hydroxyurea, doxorubicin,
epirubicin,daunorubicin,idarubicine,pirarubicin,ndtoxantrone,
amurubicin, actinomycin D, bleomycine, pepleomycin, mytomycin C,
aclarubicin, zinostatin, vincristine, vindesine, vinblastine,
vinorelbine, paclitaxel, docetaxel, irinotecan, irinotecan active
metabolite (SN-38), nogitecan (topotecan), etoposide, prednisolone,
dexamethasone, tamoxifen, toremifene, medroxyprogesterone,
anastrozole, exemestane, letrozole, rituximab, imatinib, gefitinib,

gemtuzumab ozogamicin, bortezomib, erlotinib, cetuximab,
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bevacizumab, sunitinib, sorafenib, dasatinib,. panitumumab,
asparaginase,tretinoin,arsenictrioxide,saltsthereof,oractive
metabolites thereof is exemplified. Of those, platinum-based
complex anticancer agents and plant alkaloid-derived anticancer
agentsarepreferredandoxaliplatin,cisplatin,irinotecan,SN—38,

or a salt thereof is particularly preferred.

Examples

[0030] Next, the present invention is described in more detail
by way of examples.

[0031] Example 1

(1) Method

(a) Cells used

11 kinds of human colorectal cancer cell lines (COLO201,
COLOZOS,COLOBZO,DLD—l,HCT—15,HT—29,LSl74T,SW480,SW620,SW1116,
and WiDR) were obtained from the following (Table 1).

The culture was performed in a ¢100 mm/tissue culture dish

(IWAKI) for adherent cells and a ¢100 mm/non-treated dish (IWAKI)

for suspension cells by using a medium (RPMI 1640, 2 mM glutamine,

10% fetal bovine serum) at 37°C under 5% C02 
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02/ A/ 030 SW520 ATCC. (Summ t Phar maceutical s I nternational Corporation)
CCL- 227 2324584 SWL116 ECACC (Dai ni ppon Sum tonmo Pharma Co., Ltd.)

[0032]

[Table 1]

11 kinds of human

colorectal cancer cell lines

Name of
cell
line

from
cell
is

Bank
which
line
obtained

Deposition organization (or
manufacturer)

Resource
number or
the like

Lot
number or
the like

COLO201

JCRB

Health Science Research
Resources Bank, Japan Health
Sciences Foundation

JCRB0226

11252003

COLO205

TKG

Cell Resource Center for
Biomedical Research,
Institute of Development,
Aging and Cancer, Tohoku
University

TKG0457

I-4439

COL0320

RCB

RIKEN BioResource Center

RCB1193

003

DLD-1

ECACC

(Dainippon Sumitomo Pharma
Co., Ltd.)

EC-901025
40

00/J3/025

HCT-15

TKG

Center for

Research,
of Development,
Tohoku

Cell Resource
Biomedical
Institute
Aging and Cancer,
University

TKG0504

I-4608

HT-29

ECACC

(Dainippon Sumitomo Pharma
Co., Ltd.)

EC-910722
01

04/1/004

LS174T

1 TKG

Center for

Research,
of Development,
Tohoku

Cell Resource
Biomedical
Institute
Aging and Cancer,
University

TKG0406

I-4468

Sw480

ECACC

(Dainippon Sumitomo Pharma
Co., Ltd.)

EC-870928
01

02/A/030

SW620

ATCC

(Summit Pharmaceuticals
International Corporation)

CCL-227

2324584

SWllle

ECACC

(Dainippon Sumitomo Pharma
Co., Ltd.)

EC-870710
06

02/A/063

WiDR

ECACC

(Dainippon Sumitomo Pharma
Co., Ltd.)

EC-851115
01

00/H/001

[0033]

(b) Drug

The bulk powder of oxaliplatin (L-OHP) was obtained fromYakult
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EC- 870710 06 02/ A/ 063 W DR ECACC (Dai ni ppon Sum tono Pharma Co., Ltd.)
EC- 851115 01 00/H 001 [0033](b) Drug The bul k powder of oxaliplatin
(L-OHP) was obtai ned from Yakul t

Honsha, Co., Ltd.
[0034] (c) Evaluation of sensitivity to oxaliplatin

After exposureof eachcelllinetoOto1l,000umol/L oxaliplatin
for 48 hours, a cell survival rate was evaluated with MTS assay
(CellTiter96™AQueous One Solution Cell ProliferationAssay, Promega) .
Then, ICsq value (a concentration at which the number of cells is
suppressed to 50% with respect to that in an oxaliplatin-untreated
well) was calculated and used as an oxaliplatin sensitivity in each
cell line. The evaluation of the sensitivity was performed four
times with cells having different passage numbers and the baverage
value and the standard deviation value thereof were calculated.
[0035] (d) Extraction of intracellular protein

A medium was removed from a dish, adherent cells were washed
with ice-cold PBS three times and then collected by scraping with
a rubber policeman. Suspension cells were washed three times by
repeating centrifugation and suspensionwith PBS. The thusobtained
each cell suspension was transferred to a 1.5-mL microtube; the cell
suspensionwas centrifugedat 4°Candl,200xg for10minutestocollect
the cells; after the supernatant was removed, 400 pL of a cell lysis
buffer (9 mol/L Urea, 2% CHAPS, 1 mM DTT, protease inhibitor cocktail
(Sigma)) were added thereto; the cells were subjected to ultrasonic
treatment under ice cooling; the suspension was centrifuged at 4°C
and 16,000xg for 20 minutes; the supernatant was frozen rapidly with

liquid nitrogen; and the frozen resultant was stored at -80°C until
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Honsha, Co., Ltd. [0034](c) Evaluation .of sensitivity to oxaliplatin
After exposure of each cell line to O to 1, 000 pnol/L oxaliplatin for 48
hours, a cell survival rate was evaluated with MIS assay
(Cel I Titer96TmAQuUeous One Solution Cell Proliferation Assay, Pronega)
Then, 1050 value (a concentration at which the nunber of cells is
suppressed to 50% wth respect to that in an oxaliplatin-untreated well)
was cal cul ated and used as an oxaliplatin sensitivity in each cell line.
The evaluation of the sensitivity was perfornmed four tinmes with cells
havi ng di fferent passage nunbers and the average value and the standard
devi at i ofhg@NGd YEh&r edt P%F@fc%W%ﬁPB?Eﬂ?tar[tOYﬂ‘%g]uS(eg)th?ﬁ &t BRO ot |
intracel lular protein A medi um was renpved from a di sh, adherent
cel | s weAganasheeriiarh (PEePEBFaiPES I &dtri RES 3HY t hen col l ected by
scraping with a rubber policeman. Suspension cell|ls were washed L{{lr,ee tinmes
by repeatlPRg6tent ri flgdatarsn capbeRUSHEPS B R PR PBSXPTRzStHUS dbYEihed each
cel | suspension was transferred to a 1.5-nlm crotube; the cell ,
suspensi BAWas rEwinChigerhdexpresahen Pnadgoky ForfnEo2af e PEOLtHH ect the
cells; after the supernatant was renoved, 400 pL of a cell lysis buffer (9
nmol /L Urea, 2% GaRSe tapM@Ustast drehase|infimsitesn eorkHi12tEsrgha)) were
added thereto; the cells were subjected to ultrasonic treatnent under ice
cool i ng; myheL susperstohl iars iseht f f§uded cardiny HT@tEese0DN Y FEPT202 M nut es;
the supernatant was frozen rapidly with liquid nitrogen; and the frozen
resul t antheasidsteted tatha8O€ agmceht reheomaallyng Al wpah 8 Gl uthandidpEt nat ant
was used to performprotein quantification (DC Protein Assay Kit, Bio-Rad).
[ 0036] (ebuSaap! & pmEperdtimackoatprotidiar)expeessiaiteanalr §sesred £h as
Protei nChi p and expression analysis of intracellular protein A
sanpl e wasfadiuatetinga ghiave4 a5 pr di08ivl ebhbentiinstehsafprbe ngretpi¢d a cel |
| ysis buffer (excluding protease inhibitor) and then adjusted to have a
concent r abi@rrofpdt BE/ arkawi bh-axchidngd Bndwaistvhigf deray 50MhM 8odrRadlacet at e
buffer) (hereinafter, referred to as buffer) having a pH of 4 . 5.
100pi of t haadh wsiessanplenes eaaphi ed the weachbspiir ,of o Al @atd onrercharye
Proteinchip array (CMLO, Bio-Rad) which had been pretreated with the sane
buffer, £9l Levgshibior gaet LoRoby. | pGtbat tioa: f athel shour waAfwaghetdhahred he spot
was washed three times with the buffer and rinsed twice wwth mlli-Q water.
Af ter dryingshbyi @i kheOpds fir efhdenengyd absekbivhgh ndlldcubewd fAM  afsat ur at ed
solution of sinapinic acid in 50% ACN 0. 5% TFA sol ution) was applied to
each SDOHr?%g%ﬁﬁp@; at el o Afdnefi-glyhe sheti nguidlace 1watEAl:i edattihetadal ysi s
of the ProteinChip array was perforned.

solution of sinapinic acid in 50% ACN/0.5% TFA solution) was applied

to each spot twice separately. After the spot surface was dried,
the analysis of the ProteinChip array was performed.

The protein expression was analyzed with surface—enhanced
laser desorption/ionization time-of-flight mass spectrometer
(SELDI-TOFMS). As ananalyzer, ProteinChip™ Reader (Model PBSIIC,
Bio-Rad) was used. The analysis was performed under the following
conditions: opitimization range of a mass-to-charge ratio{(m/z),
2,000to 30,000daltons; laser intensity, 220; detector sensitivity,

8; and 104 shots in total per sample. The extraction of the peak
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The protein expression was anal yzed with surface-enhanced | aser
desorption/ionization tinme-of-flight nass spectroneter (SELD -TOFMS) . As
an anal yzer, ProteinChi pTHReader (Mddel PBSIIC, Rio-Rad) was used. The

anal ysis was perfornmed under the follow ng conditions: opitimzation range
of a mass-to-charge ratio(mz), 2,000 to 30,000 daltons; laser intensity,
220; detector sensitivity, 8; and 104 shots in total per sanple. The
extraction of the peak having a signal-to-noise ratio ( S/Nratio) of 5 or
nore and the protein expression conparison analysis were performed by using
C pher genExpressTM Dat a Manager _3.0. .[,0037] (f) rrelation, anal ysis_ between
protein g§ﬁ$§§§ﬁ%ﬁﬁh d%gigpﬁ ?gF?ﬁoégﬁgfﬁiéggﬁf Ormor%ﬁ%dF§?§f¥§%l%etmeen
an | C50 val ue and _a peak intensit f . d .
eachcelIﬁ%¥5ﬁ§§éﬂﬁlyf@@?SFéF?%ro?é?ﬁ%@h@sdg?ﬁ%te88§§$ifﬁ-thyhﬁgsﬁﬁ% | i near
regressiaon anal ysis was perforned abou he rel ati onshi p between a
Iogarith§F§§F68¥8Fx?¥ﬁ§§§£ﬁ?Rﬁﬂ”ﬁ?agﬁa he' peaki ntensity.
AproteinhavingapeakmhichsatistesthefoILo 'n% rel ationshi ps was sel ected as
an oxal i p1og5/ sensi@ﬁN$?§€?%9§%98&”5Qﬁ&F82%%'ﬁ?BPéPﬁ?lﬁe§§FE§S¥mb?@ . and
determ nation coefficient (r2;r, Pearson correlation coefficient) > 0.5.
The corr &F&LiiBh2 BRI §271% tHd the |inear regression anal ysis were perforned
by using SPSS 15.0J for Wndows (registered trade nmark) (version 15,0.1).
[0038] (2) Reslipgsrelation befyeeyatiiatGson’dficoRari pl BEdh SERESLLVi ¢y in 11
ki nds of human col orectal cancer cell I|ines The 1 C50 val ue of each

cel | |ineagdsed 184perd 3y zedd of PV RIRT slheree kigs tees 8ghy 2E4P4WHe range

in the sensitivity (Fig. 1). [0039](b) Protein expression anal ysis
42 peaksMSn tothg  hereaeregretsiin t Ak BiGie sl DnPAREPYRIS Mg SEED - TOF

M5 under the above-nentioned anal ysis conditions.
relationship between a logarithm value of the ICsy value and the

peakintensity. Aproteinhavingapeakwhichsatisfiesthefollowing
relationships Qas selected as an oxaliplatin sensitivity-related
candidate protein: P value < 0.05; and determination coefficient
(r’;r, Pearson correlation coefficient) > 0.5. The correlation
analysis and the linear regression analysis were performed by using
SPSS 15.0J for Windows (reglstered trade mark) (version 15.0.1).
[0038] (2) Reéults

(a) Evaluation of oxaliplatin sensitivity in 11 kinds of human
colorectal cancer cell lines

The ICso value of each cell line was 0.84£0.20 to 29.7%+13.6
uM and there was recognized a wide range in the sensitivity (Fig.
1).
[0039] (b) Protein expression analysis

42 peaks in total were detected by the expression analysis

using SELDI-TOF MS under the above-mentioned analysis conditions.
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[ 0040] (c) Correlation analysis between protein expression and oxaliplatin
sensitivity Through the correl ation analysis and the |inear
regressi on analysis, the peak detected at mz of 11,000 to 11,100 was found
"to have a significant co/relation with the oxaliplatin sensitivity (1C50
value) (Fig. 2 and Fig. 3). [0041] Exanple 2 (1) Method As cells, 7
ki nds of human col on cancer cell lines (DLD-1, 1-1CT-15, HT-29, LS174T,
SWI80, SW520, and WDR), and as a drug, cisplatin

(cis-Di amm nepl ati nun(11)dichrolide, SIGVWA) were used. The cell surviva

f 1, 000 | /L _cisplati 48 h
cval uat ed NS ast) TR AHE SAe RAHRGP DSer R EXBaLE TP ARAe LRL 50

val ue was ¢ Lcilated. The,ex&raction of the intracellular protein, the
protein é?ﬁﬁé? POR" aPlt 'Sy ' 8nd the correl ation anal ysis between the

protein expression andthe cispl]atin .sensjtivi were perforned in
the same way aghfﬂu%&dﬁﬁﬂéoi?gqi%h%? HEEY%R§§UF{§%G Eynea?éfgﬁﬁﬁFbﬁ?ion of
cisplatin sensitivity in 7 kinds of hunman col orect al ncer cell lines

The 1C SGDQéWGéSOfUEééWaéePFt??H%jWHﬁ“@?B%@f%bcvg)§8.gﬁd}Q§kﬂﬂsaﬁ8u?%ere was
recogni zed a wde range in the sensitivity. L0043](b{ Correl ation, anal ysis
bet ween &roo}t“éY‘?\ ae%w%%ﬁtawrelatlon with the oxdliplatin sensitivity

(ICs9 value) (Fig. 2 and Fig. 3).
[0041] Example 2

(1) Method

As cells, 7 kinds of human colon cancer cell lines (DLD-1,
HCT—iS, HT-29, LS174T, SW480, SW620, and WiDR), and as a drug,
cisplatin (cis—Diamminepiatinum(II)dichrolide, SIGMA) were used.
The cell survival rate after exposure to 0 to 1,000 pymol/L cisplatin
for 48 hours was evaluated by MTS assay in the same manner as in
Example 1 and the ICsp value was calculated. The extraction of the
intracellular protein, the protein expression analysis, and the
correlationanalysisbetweentheproteinexpressionandthecisplatin
(CDDP) sensitivity were performed in the same way as in Example 1.
(00421 (2) Results

(a) Evaluation of cisplatin sensitivity in 7 kinds of human
colorectal cancer cell lines

The ICsqy value of each cell line was 3.3310.80 to 26.9%11.6
UM and there was recognized a wide range in the sensitivity.
[0043] (b) Correlation analysis between protein expression and

cisplatin sensitivity
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cisplatin sensitivity Through the correl ation analysis and the

| i near regression analysis, the peak detected at mz of 11,000 to 11,100
was recogni zed to show tendency of a correlation with cisplatin sensitivity
(1C50 value) (Fig. 4). Further, based on the pharnacokinetic paraneters of
total platinumat the tine of the adm nistration of the cisplatin
(BripiatinTMinjection, interview forn), when a maxi num dose (100 ng/ nR)
for once in a clinical use of cisplatin was adm ni stered, a peak
concentration in blood (Chax) thereof was calculated to be about 9 . 5to

11.0 pM (cal cul at ed wh n the surface area of Japanese was set to 1.50
Lo 2. 05 oy CohEt iy ahe Qe A Parta e gad T o SEhE¥iebo vl ue

f each ]| th |, Lo t th
i nEZ‘CM,&%SQE%%%FFpséagﬁt%”tt%reéf%éz8 f?%ﬁtoé@%iﬁ’? UreyGPaObEhd a | ow

sensitivity group . As a result, there was a significant |ncrea5ﬁ[|n t he
peak i nt 8RAsFH]¥ 6ﬁn?ﬁécbé§kao%‘?%ﬁ]€&lé’f‘ W GEspiaBen 19 SEEIYH6Yi i The | ow
sensitivit grou (Fig. 5). [0044] Exanple 3 (1) Method As cells, 5
ki nds ofvﬁi d@or%ktafuééﬁ%%fbééFﬁ‘F}ﬁE%Fﬁ@ﬁﬁ@§?51nﬁﬁﬁcf@raﬂ?tﬁés

L5174T, HCT116 (HCT116 was obtained from ECACC)), and as a drug
i rinot ecal ELVRI HetBIOR | e (S8t thist 20 Sttraint 9RIAf *eh%ﬁ%aatea
Ltd.) were used. The cell survival rate after exposure to O to 1,000 nnol / L
SN 38 f o BY2rhaltis was) edFdienat &alt Hiy IMPS o8y Then Remaikautgossr (320 n
Exanple 1 and the 1C50 val ue was calcul ated. The extraction of the
i ntracel maran giost enaeakitl a Ivd 19aApl el ParcdEPéAtLBr VI IEIACKFFT 8Ral ysi s
were perforned in the sane way as in Exanple 1. For the analysis,
Pr ot ei nchi pTak Readent tabtsl 1RCSA000 Eaasonshe R | iwse, CBl ouRiBd wasPesed,
and the analysis was perforned under the follow ng conditions : mass range,
0 to 70, GDGuuaI6¢n§J.KbdﬁscmhséatﬁﬁwhﬁmEﬁﬁb@ﬁmsu%ﬁﬁﬁayre%oégepﬁgesﬁnd 265
shots in total per sanple. The protein expression analysis was perforned by
usi ng Clpherg@nﬁxpﬂe§@TNbE&th3NﬁmagéThé¥dforP0045$@Q)Oﬁ@SﬁHﬂ@ was set (a)
Eval uation of SN-38 sensitivity in 5 kinds of human col orectal cancer cel
| i nes to 10 The fb€50hwalGte oflueac eeth damemasll. BOng¢ ovidd. Feahkahnd t here
was recogni zed a wide range in the sensitivity.

tocisplatinand the cancer cell lineswereclassified into two groups

of ahigh sensitivity group anda low sensitivitygroup. Asaresult,
there was a significant increase in the peak intensity of the peak
detected at m/z of 11,000 to 11,100 in the low sensitivity group
(Fig. 5).
[0044] Example 3
(1) Method

As cells, 5kinds of human colorectal cancer cell lines (COLO320,
HCT-15, HT-29, LS174T, HCT11l6 (HCT116 was obtained from ECACC)),
and as a drug, an irinotecan active metabolite (SN-38, obtained from
Yakult Honsha, Co., Ltd.) were used. The cell survival rate after
exposure to 0 to 1,000 nmol/L SN-38 for 72 hours was evaluated by

MTS assay in the same manner as in Example 1 and the ICsp value was
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[ 0046] (b) Correl ation anal ysis between protein expression and SN- 38
sensitivity Based on the pharmacokinetic paraneters of SN 38
(CanptoTM interview form , the area under the curve of SN 38 bl ood
concentration (AUCs1l-38) obtained after the first irinotecan

adm ni stration of the colon cancer therapy regi nen (180 ny/ nR/day) was
calculated to be 1,449 nnol'h/L. The concentration of 3N38 required to
obtain the sanme exposure anmount through 72-hour exposure enployed in this
Exanpl e was calculated to be 20 nM Therefore, a cut off value was set to

20 nMfor the 1C50 val ue of each cancer cell i ith respect t.o, SN-38 and
t he cancé?lﬁ%ﬁqt?q"neghﬁﬁﬁﬁF?ﬁ%ﬁiﬂnfPgdt?%t%Pﬁﬁﬂgegﬁgg%g p%ﬁt%§qﬂaﬁﬁ thd

sensitivity group and a | ow sensitivit ro . As a result here, was a
o1 gni {1 CAARD PhEFERSEaE 1OF He I BAREP HIGHET B o0 L Aeh R CAoP LT b Pk " 2 of
11,000 to 11,100 in the low sensitivity groug éFig%Eq%ﬁé%gp4;]Exa le 4
I n or der SEBE HaMRst he PFIPRYR y -of FPReS GPEiHS Yt Tt aPpeakati m z of
11,000 to 11, 100 égrotein Al) in Exanple 1, there were exam ned_change in
the peak (Mpdeh8CB§00Q EeEFarat Bl thorn&AGaRPA) YRS LiRf vifet RBF SPREYPI Bt ei n Al
coul d be detected or not in a ProteinChip array whose chip surfacg was
subj ect edas peaferded vafe rbHeiiddomMdRIGIIE AN ST FEFSHIFT S0 B ARMB°Lhi p
array. [0048] (1) Method (a) ProteinChip array and buffer conditions
used fordekepisvatpens mass, LIFG00tdvel tafts;opResEhan g0 PrRJE ATCHP D SEPFaY
(CMLO, Bio-Rad) and the anion-exchange ProteinChip array (QLO, Bio-Rad),
the fol | bnittegalsodd aaspbE- bTheeree igemecRERS S isPRA TR L GO Ve § IPPET AETRIEL
buffer); pH 3.5 (50 ansodiunlag%tate buffer); pH 4.0 (50 nM sodi um acet at e
buf f er) ; bpHigiy (G@nvrgedErpracer aPetddmager pHO5. 0 (50 mM sodi um
[0045] (2) Results
(a) Evaluation of SN-38 sensitivity in 5 kinds of human
colorectal cancer cell lines
The ICsq value of each cell line was 3.39 to 33.7 nM and there
was recognized a wide range in the sensitivity.
[0046] (b) Correlation analysis between protein expression and
SN-38 sensitivity
Based on the pharmacokinetic parameters of SN-38 (Campto™,
interview form), the areaunder the curve of SN-38 blood concentration
(AUCsy-33) obtained after the first irinotecan administration of the

colon cancer therapy regimen (180 mg/m?/day) was calculated to be
1,449 nmol * h/L. The concentration of SN38 required to obtain the
same exposure amount through 72-hour exposure employed in this
Example was calculated to be 20 nM. Therefore, a cut off value was
set to 20 nM for the ICsy value of each cancer cell line with respect

to SN-38 and the cancer cell lines were classified into two groups
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acetate

phosphate buffer); pH 6.5 (50 mM phosphate buffer); pH 7.0 (50 mM phosphat e

buffer);

buffer); -pH 5.5(50 mM sodi um acetate buffer); - pH 6.0 (50 nmM

pH 7.5 (50 nM phosphate buffer); pH 8.0 (50 nM Tris-HCL buffer);
pH 8.5 (50 mM Tris-HCL buffer); pH 9.0 (50 mM gl yci ne-NaCH buffer);
(50 mM gl yci ne- NaCH buffer); and pH

of ahigh sensitivity group and a low sensitivity group. Asaresult,
there was a significant increase in the peak intensity of the peak
detected at m/z of 11,000 to 11,100 in the low sensitivity group
(Fig. 6).
[0047] Example 4

In order to study the property of the protein detected as a
peak at m/z of 11,000 to 11,100 (protein Al) in Example 1, there
were examined change in the peak intensity associated with change
in pH, and whether the protein Al could be detected or not in a
ProteinChip array whose chip surface was subjected to a chemical
modification different from that of a CM10 chip array.
[0048] (1) Method

(a) ProteinChip array and buffer conditions used for
examination

For the cation-exchange ProteinChip array (CM10, Bio-Rad) and
the anion-exchange ProteinChip array (Q10, Bio-Rad), the following
15 kinds ofvbuffers were used: pH3.0 (50 mM glycine-HCl buffer);

pH 3.5 (50 mM sodium acetate buffer); pH 4.0 (50 mM sodium acetate

buffer); pH 4.5 (50 mM sodium acetate buffer); pH 5.0 (50 mM sodium

acetate buffer); pH 5.5 (50 mM sodium acetate buffer); pH 6.0 (50
mM phosphate buffer); pH 6.5 (50 mM phosphate buffer); pH 7.0 (50
mM phosphate buffer); pH 7.5 (50 mM phosphate buffer); pH 8.0 (50

mM Tris-HCl buffer); pH 8.5 (50 mM Tris-HCl buffer); pH 9.0 (50 mM

glycine-NaOH buffer); pH 9.5 (50 mM glycine-NaOH buffer); and pH
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10.0 (50 mNI gl ycine-NaOH buf f er ) . For the imobili zed netal affinity
capture ProteinChip array (1 MAC30, Bio-Rad) , phosphate buffered saline
(PBS) was used. [0049](b) Sanple preparation for analysis using CMLO and
QL0 arrays and anal ysis condition The sanpl e preparation for

anal ysis using CMLO or QL0 arrays and production of protein chip arrays
wer e conduct ed using each buffer in the item(a ) and according to the item
(e) of the section "(1) Method" in Exanple 1. Note that, as an anal yzer,

Br ot ei nChi pt m Reader (Model PCS4000 Personal Edition, Bio-Rad) was used,

and the analysis S perfor der t fol l.ow ng.conditions._..nassS range,
0 to 70, é@eodipm\r’pﬁy<ﬁgéa§’aﬁ§g§%?ﬁ§oo O&zii?}eolﬁ‘%“?bg%érz ;g/f“e§?866fh3?§€nd 265
shots in total per sanple. [0050] (¢ §§pple preparation faqr analysis using
| MAC30 aF?B§“5ﬁdP%ﬁﬁﬁﬂﬂﬁu§pc%ﬁﬁ??igﬁ&AC + Blipy aESOtpgﬁﬁ3Q§%§ %P%F%ﬁiio array
was activated with 50 MM N SO4 and rinsed once with mll i -Q water. Then,

the spot §awéPe pFRIk &t%edS®Fth PBS. The sanpl e preparation, and application
of the sanple to the chip surface and subsequent procedures re duct ed
usi ng PBEOHASEri bed (o $3eP1e BAPPAYaRLOm REFIEL YANG Weldtt 8%@5 6 O i tem (
e ) of the section" (1) Method" in Exanple 1. Note that, as an anal yzer,

Pr ot ei nCRiEpTXF Rz eanavsdsl cPedibbor Per sonal Editi on, Bi o-Rad) was used,
and the analysis was perforned under the followi ng conditions : nmass range,
0 to 70,000 danﬁebﬁ@mpgédtﬁaewﬁ,lo}l}lf,ménaéwb?\él;Slé‘ﬁe(FW orglfoATRIYS and 265

shots in total per sanple. [0051](2) Results _
andproductionof proteinchiparrayswere conductedusingeachbuffer

in the item (a) and according to the item (e) of the section " (1)
Method" in Example 1. Notethat, as ananalyzer, ProteinChip™ Reader
(Model PCS4000 Personal Edition, Bio-Rad) was used, and the analysis
was performed under the following conditions: mass range, 0 to 70,000
daltons; focus mass, 11,000 daltons; energy, 3,000 nJ; and 265 shots
in total per sample.
[0050] (c) Sample preparation for analysis using IMAC30 array
and analysis condition

The spot surface of IMAC30 array was activated with 50 mM NiSOq4
and rinsed once withmilli-Q water. Then, the spots were pretreated
with PBS. The sample preparation, and application of the sample
to the chip surface and subsequent procedures were conducted using
PBS described in the item (a) as a buffer and according to the item
(e) of thesection” (1) Method” inExamplel. Notethat, asan analyzer,
ProteinChip™ Reader (Model PCS4000 Personal Edition, Bio-Rad) was
used, and the analysis was performed under the following conditions:

mass range, 0 to 70,000 daltons; focus mass, 11,000 daltons; energy,
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It was recogni zed that the peak of the candidate protein detected -as a peak
at mz of 11,000 to 11,100 in Exanple 1 in such analysis conditions that
CMLO array was used and pH was 4.5 was remarkably | owered at pH of 7.0 to
7.5 in both OMLO array and QL0 array. The isoelectric point (pl) of the
candi date protein was estimated to be 7.0 to 7.5. In addition, the
candi date protein was al so detected in I MAC30 chip array whose chip surface
was activated with Ni SO4. [0052] Exanple 5 (ldentification of candidate
protein Al) (1) Estimation of nolecular weight of candidate protein Al
By using, as calibrants, bovine,insulin (5,733.51 Da) and equi ne
cyt ochr orfe@0013Y 36096 Ta P \i5s ot &5t é’r(e\heisaﬁlf’gehave been known, the
intracellular protein extraction sanple was subjected to internal
cal i bratil@9°By usi ng'QEEBFYFEE M5 in the sane analysis conditions (CMLO
array and 50 mM sodi um acetate buffer, pH 4. 5% as in the protein exﬁressi on
anal ysi s . As AtrEa%| FeCQHE 796! éBalalriiei Bk of t e CidRte profeth A
peak was estimated to be 11,072 Da (1Fi % 7). [0053](2) Purifjcation and
i dent i fi éstteehedfacanardatd Br at@f d1aP0P P il ¢4Pi ThF=eRPoRder ™t 8UpRri fy
and identify the candidate protein Al, the intracellular proteins were
ext ract e@nPRgAi s werrEIfignsnégatt FA1R A 1ray HesHFSe9 axhriEsiPFg 4ahvyh | evel
of the candidate protein and the cell line COL0O320 expressing a |ow | evel
of the casdedhkelelpristsirad ay Rthefsdn® tRet’hddiaPath FHEO@W@S@%%M ysis.
Both sanples in an equal ambunt were taken based on the result of the
protein @uaavif it iiowelantrpeerd it attdd Wit Rhy¥cpandifdade Prgteipheas
collected precipitates were washed with an ice ethanol/ether solvent
anddri ed estt imabad éxvplee dt-Griec I'EF - | yBi §dButier, CHMFaW IR R RIRTGUMeE2S 3%
CHAPS, 1% Triton X-1.00, DeStreak reagent, CGE Healthcare) was added to the
preci pi t afles datcedtled redMPCaAtchimsastady wedsatchigomti@msevras acsivebed oned by
ul trasonic treatnent. _

with NiSOy.

[0052] Example 5 (Identification of candidate protein Al)
(1) Estimation of molecular weight of candidate protein Al
By using, as calibrants, bovine insulin (5,733.51 Da) and
equine cytochrome ¢ (12,360.96 Da) whosemolecular weights have been
known, the intracellular protein extraction sample was subjected
to internal calibration by using SELDI-TOF MS in the same analysis
conditions (CM10 array and 50 mM sodium acetate buffer, pH 4.5) as
intheproteinexpressionanalysis. Asaresult, themolecularweight
of the candidate protein Al peak was estimated to be 11,072 Da (Fig.
7).
[0053] (2) Purification and identification of candidate
protein Al
(Purification)

In order to purify and identify the candidate protein Al, the
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The prepared | EF sanple solution was centrifuged and the supernatant was
applied Lo an immobiline drystrip gel (pH 3 to 10, non-linear, 13 cm GCE
Heal t hcare). The gel was swelled, and thereafter, isoelectric focusing was
performed (5,000V, 15 hr). After the conpletion of isoelectric focusing,
the immobiline drystrip gel was equilibrated in a sanple buffer for

t wo- di nensi onal el ectrophoresis (6Mirea, 20% gl ycerol, 2% OIT, 2% SDS
100nMMTris-HCL pH 8.8). The equilibrated i mobiline drystrip gel was

subj ected to el ectrophoresis at a constant current of 25mA. As the gel,
used was a pol yacryl am de ggadlent racglgi;o 1896gr?g|ent 16x18 f](BIO

intracéllular proteins were e rom tWoO line’s,

line HT-29 éxpressing a high level of the candidate protein and the
cell line COLO320 expressing a low level of the candidate protein,
by the same method as in the expre;sion analysis. Both samples in
an equal amount were taken based on the result of the protein
quantification, and precipitated with TCA. After that, the
collectedprecipitatesQerewashedwithaniceethanol/ethersolvent
anddriedat roomtemperature. IEFlysisbuffer (6Murea, 2Mthiourea,
3%CHAPS,1%TritonX—100,DeStreakreagent,GEHealthcare)wasadded
totheprecipitates andthe resultant was stirredat roomtemperature,
followed by ultrasonic treatment.

The prepared IEF sample solution was centrifuged and the
supernatant was applied to an immobiline drystrip gel (pH 3 to 10,
non-linear, 13 cm, GE Healthcare). The gel was swelled, and
thereafter, isoelectric focusing was performed (5,000 V, 15 hr).

After the completion of iscelectric focusing, the immobiline
drystrip gel was equilibrated in a sample buffer for two-dimensional
electrophoresis (6Murea, 20% glycerol, 2% DTT, 2% SDS, 100mMTris-HCL
pH 8.8). The equilibrated immobiline drystrip gel was subjected
to electrophoresis at a constant current of 25 mA. As the gel, used
was a polyacrylamide gradient gel (10 to 18% gradient, 16x16 cm (BIO
CRAFT)). The gel after electrophoresis was stained with CBB G-250
agd decolorized with 5% acetic acid.

The image of two-dimensional electrophoresiswas obtainedwith
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CRAFT)). The gel after el ectrophoresis was stained with CBS G 250 and

decol orized with 5% acetic acid. ¢ The i nage of two-di nensional

el ectrophoresis was obtained with GS-800 calibrated i magi ng densitoneter
(Bi o-Rad) and the i mage was anal yzed with PDQuest software (Bio-Rad). Then,
an anal ysis for conparison was perfornmed. [0054](ldentification)

Based on the infornmation about the candi date protein A (nol ecul ar wei ght:
11,072, pl: 7.0 to 7.5) obtained by the SELDI - TOF M5 anal ysis using the
Protei nChip, targeted were spots present on the gel devel oped by

t wo- di mensi onal el ectrophoresis and jn the followng ra . nol ecul ar

wei ght , f@"?BO1‘33W?tﬁﬁdmﬁlg,ln&b%?ﬁs16t.0§‘ett8r8?%lo(—%?qgh%ngi%gfenwafeoya?he
neutral pH). O those spots, 4 spots show ng,hi gg expressi o Ieveif in HT-29
conpar ed 3RPLHZEBLHZD BheHESE eF LT #P@]‘?'%?‘.i) Thd@& s pdt SRYE *Eut°bif, and
the proteins were digested with trypsin in the gel according to a known

net hod. APRERTERRR WaheeSEefBPAs were anal yzed (MS/ M5 measurenent) using

| i qui d chromat ography/ mass spectronetry ion trap time-of-flight -

(LCVB- | T-1P@F4] shi madZgentafdcehC®bt ai ned results were subjected to MASCOT
dat abase search. [0055]OF the anal yzed4 spots, theproteinAl ,

(ol ecul ar vei ghtsed 10m7ohe pinfarmatioge fiomited Nf (IR YHEEFoPTARET Ukt r at ed
in Fig. 8 corresponded to the result obtained by the SELDI - TOF M5 anal ysi s
(ol ecul droherghtr weighy2 11pP727 PG :t'b 07t 8).- SErrhaine oy 58iSFg P hel

candi date protein Al which showed a correlation with oxaliplatin

sensi ti viMSyammbiveiss detretid sohcpe@kimhdRiraghrtd wirel PobpPiwert, ©100 was

identified as S100A10 (S100 cal ci um bi ndi ng protein AlO, _
the gel developed by two-dimensional electrophoresis and in the

following range: molecular weight, 10 to 15 kDa; and pI, about 6.5
to 8.0 (in the vicinity of the neutral pH). - Of those spots, 4 spots
showing high expression level in HT-29 compared with COLO320 were
selected (Fig. 8). Those spots were cut off, and the proteins were
digested with trypsin in the gel according to a known method. After
that, the proteins were analyzed (MS/MS measurement) using liquid
chromatography/mass spectrometry ion  trap time-of-flight
(LCMS-IT-TOF, Shimadzu), and the obtained results were subjected
to MASCOT database search.

[0055] Of theanalyzed 4 spots, theproteinAl (molecularweight:
11,072, pI: 7.3) identified with the spot 4 illustrated in Fig. 8
corresponded to the result obtained by the SELDI-TOF MS analysis
(molecular weight: 11,072, pI: 7.0 to 7.5). From the foregoing,
the candidate protein Al which showed a correlation with‘oxaliplatin
sensitivity and was detected as a peak showingm/z of 11,000 to 11,100

was identified as S100A10 (S100 calcium-binding protein AlO,
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Cal pactin-1 light chain, Calpactin | light chain, pl0 protein, pll

Cellular ligand of annexin Il1). [0056JExanple 6 (S100A7 and 5100A8)

The intracellular protein extraction sanple froma cancer cell |ine was
anal yzed using a CMLO array and 50 mM Tris-HCL buffer (pH 8.0) in the sane
conditions as those in the item(e) of the section "(1) Method" in Exanple
1. As aresult, two protein peaks related withthe oxaliplatin sensitivity,
i. e. peaks of proteinA2 andprotein A3, were found. The peak
intensity of the protein A2 showed a significant correlation with the

oy P! SuTphbe gt 1 AR kel o na e £ YA BN A2 BheF ST gl O

respect oxal i pl t|n the.c cell lines were classified into two
gr oups o% éi Ridh s P‘EP |V|?nne§6ugﬂgnd a low sensitivity group with a cut

of f valu pM_whi ¢ S y cor ding to a peak bl ood
concentripﬁéﬁ?at thEXFPHE m? &#f aI sgﬁgéggﬂe oxaliplatin. As a result,
there was a si flcant rease in eak intensity of the protejn AS in
e Tow senst (Tt HYEa e R oGy N B San S i dh § FRECTEeT '
excl uded fron1the t s qf the_anal ysis because the S/N ratio was Iess

t han 5. Eﬁﬁéﬂ%ﬁaag%g?é USRrEnR Priot 8 ﬁa)&?%ggd%tl’éﬁﬁ ASt et Sgr &R%nt in

t he viC|n|tg of the peak of SlOOAlO .. The calibration was perforned by

usi ng bo¥i K lnnn‘s‘{}?|%?"(esc‘?%%l‘?io%)"‘sa‘ﬁbosé‘q&Pn"e*‘%%&&‘h?@rr@f the 5¢5L3¢®. 96 Da)
as callbrants As a result, the protein A2 was supposed to have_a nol ecul ar

wei ght of ib”@§@°§a5§h§xﬁﬁ€16r%teﬁﬁ AF SRS L3 PO SR eI RS T TRDAERYI ar

wei ght of 11,340 Da, _[0058]As in Exanple 2, by using each of 15 kinds of
buffers w1ththeoxallplatlnsen31t1v1ty,1 e. peaksofprote1nA2andprote1n

A3, were found.

The peak intensity of the protein A2 showed a significant
correlation with the oxaliplatin (L-OHP) sensitivity (ICsy value)
of each cancer cell line (Fig. 9).

In addition, based on the ICsq value of each cell line with
respect to the oxaliplatin, the cancer cell lines were classified
into two groups of a high sensitivity group and a low sensitivity
group with a cut off value of 5.0 pM which was roughly corresponding
to a peak blood concentration at the time of clinical use of the
oxaliplatin. As a result, there was a significant increase in the
peak intensity of the protein A3 in the low sensitivity group (Fig.
10).‘ Note that, the cell line LS174T was excluded from the targets
of the analysis because the S/N ratio was less than 5.

[0057] The peaks of the protein A2 and protein A3 were present
inthevicinityof thepeakof S100A10. Thecalibrationwasperformed

by using bovine insulin (5,733.51 Da) and equine cytochrome c

5
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having a pH of 3.0 to 10.0 and each of a CMLO array and a QLO array, change
in each peak intensity was anal yzed by SELDI-TOF M5. As a result, the peak
wi th the nol ecul ar wei ght of 10,835 Da decreased remarkably at a pH of 6.5
to 7.0 and the peak with the nol ecul ar weight of 11, 340 Da increased
remarkably at a pHof 6. 0 to 6.5, whereby pl was estimated to 6.5 to 7.0
and 6.0 to 6.5, respectively. Based on those results, the proteins
were searched in a database (ExpasyTagl dent tool
http://ww. expasy. ch/tool s/tagident.htm ). As a result, the peak show ng

10, 835 d.to be S100A8 (.S100 | ci | ndj t ei 8

Cal gr anl??(il\g?z&g/'ldgrg??oﬁgi RATBPIBFY f a@%g??kg%gtg g%t%%o%%nn%yﬁf p8, or
the lik dt k show 11, 340 , to be S100A7 (5100

LT el um RGO Bty Aopgsrtad e BT 18y GBsSr oot e Bxanpl o
1 " As i Ex | 6, th k timated to be S100 h

mol ecul arA%Aé’%ghFug?ngﬁ%} th?zthﬁ?’eg%iﬂﬁ%%e%%ﬁ géi ig' @Zﬁo tq??\él pgl :ti onshi p

with the oxaliplatin sensitivity. As a result, there was no significant

rel ati ondf3%bet weerf*s A& Eiifﬁ‘fé%gs/i%n byeyeinpeasliogs A ukd i Re b3 uttHrat i n
sensitivity (Fig. 12%. Accordingly, it was revealed that there is no

rel ati ondRVpBet WPt StE0RO Hhd Bhe caght PESENLO Ry & R Viaryay.

[ 0060] Exanple 7 1) Method From HT-29 cells expressing a high |evel
of the pé@ﬁnaété%ﬁ%ﬂ*h?eﬁﬁzl%#GQﬁﬁbﬁﬁaﬁd“¥¥ﬁ?ﬁﬁiﬁﬁdsgﬁ@bﬁﬁﬁ‘@%klés a
expressing a_low | evel of the peak, intracellular proteins were extracted
by the s&fEUkEt hae &$aiknvBxlanpice neletnl dy Wi ahkechbridt SidhsPaetecrggsrfed in
each | ane of 16.5% pol yacryl am de gel and SOS-PAGE was perforned at a

const ant r¢BRrigllnfatiGor oAf be? % eotdr apHotRiReak Hathr bieines ewElarbl ot t ed
on a PVDEmenbraneby using a dryblotting system (iBlotTN, Invitrogen). After
bl ocki ngwaaght erduot3éd, DaSinordds ethdemr kdogeho wé Pr ot @En owdr ehesgbyed with
primary antibodies, i.e. anti-S100A10 nonocl onal antibody (purified nouse
anti - anneXi napl et igrrtashdion endndel dndl archtd -Wody, 6BD, Trestsdtictviedn -
Laboratories) and anti- GAPDB nonocl onal anti body (Ambion), respectively,
fol | oned by theasedetnicbasairehudtsetbadaryecans wbodypeotcagd ahkalatabase
phosphat ase-| abel ed anti-nouse 1gG anti body. Then, a CDP_StarTM

chem | um(Bepeentlaglibstt abeladtapr ddetvv orxmadstohdteohast agidethtangml ) .

| um nescence was detected by Lum noi mage anal yzer (LAS-4000m ni, FUJIFILM.
As a bl oadkimngeseagenthe peslectdany Eht8i3dody wagntiownd eadid 8h0GAbhIERa0 e,

t hose included in Chem | um nescent Western Bl ot | mmunodet ection Kit

(West er nBazezembimvitg @ggenpinefé, uSetyrdrl06h-a2) MResat ton inhibitory

factor-relatedprotein 8, MRP-8, p8, or the like) and the peak showing
11,340 Da was found to be S100A7 (S100 calcium—binding.protein A7,
Psoriasin) (Fig. 11).
[0059] Comparative Example 1

As in Example 6, the peak estimated to be S100A9 having a
molecular weight of 13,242 by SELDI-TOF MS was studied on the
relationship with the oxaliplatin sensitivity. As a result, there
was no significant relationship between the expression level of
S1009A and the oxaliplatin sensitivity (Fig. 12). Accordingly, it

was revealed that there is no relationship between S100A% and the
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The expressions of S100A10 in HT-29 cells expressing a high |evel of the
peak, which was detected at mlz of 11,000 to 11,100 in the protein
expression analysis using a ProteinChip array (Exanple 1), and in COL0320
cells expressing a low | evel of the peak were confirmed by western blotting
usi ng the anti-S100A10 nonocl onal antibody (Fig. 13). CLAIM 1. A
mar ker when used for determning sensitivity of a subject to an anticancer
agent, said marker conprising a cal ciumbinding protein S100A7 or S100A8,
wherein the anticancer agent is oxaliplatin or a salt thereof, and wherein
t he subj ect .has col orectal cancer. 2. A marker when used for

det er ni ni®AG*SBREFEi FFTYE G <dljfE€t to an anticancer agent, said marker

conprising a cal ciumbindi ng protein S100A10, wherein the anticancer agent
is oxaliﬂ%&@@ﬁ, irirﬁﬁ%ﬂﬁ%ﬁ,gSN-BB, or a salt thereof, and wherein the

subj ect has _col orectal cancer. 3. A nmethod of determining sensitivity
to oxaliplat’ehl8f a salt thereof, said nethod conprising neasuring a
concentration of the marker according to claiml in a biological sanple
derived from aFEemjfidct? shierePrPtpes Sithpdtiohievebréridta Brak gsterted 4.
A nmethod of determining sensitivity to oxaliplatin, irinotecan, SN-38, or a
sal t ther&ol/z &4i 81 ntihéa bR sPAFHEBL0r Frb S ceBReEM IR B 6EVEhe

mar ker according to claim2, in a biological sanple derived froma subject,
wher ei n thehaRs et 1 b5l bHe R otdmeerere extragedpoynpbhsamasesraing to
claim3 or claim4, wherein the biological sanple is derived froma subject
who has @el dndetaitelsadcerl g Rastheqgiakednanvart iaPpiéer hyeanch lane

of 16.5% polyacrylamide gel and SDS-PAGE was performed at a constant
voltage of 100 V. After electrophoresis, the proteins were blotted
onaPVDFmembranebyusingadryblottingsystem (iBlot™, Invitrogen) .
After blocking was conducted, S100A10 and an endogenous protein were
reacted with primary antibodieé, i.e. anti-S100A10 monoclonal
antibody (purified mouse anti-annexin II light chain monoclonal
antibody, BD Transduction Laboratories) and anti-GAPDH monoclonal
antibody (Ambion), respectively, followed by the reaction with a
secondary éntibody of an alkali phosphatase~labeled anti-mouse IgG
antibody. Then, a CDP-Star™ chemiluminescent substrate as a
reaction substrate was added and luminescence was detected by
Lumincimage analyzer (LAS-4000mini, FUJIFILM). As a blocking
reagent, a secondary antibody, and a reaction substrate, those
included in Chemiluminescent Western Blot Immunodetection Kit
(WesternBreeze™, Invitrogen) were used.

[0061] (2) Result

The expressions of S100A10 in HT-29 cells expressing a high
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40000

level of the peak, which was detected at m/z of 11,000 to 11,100
inthe proteinexpressionanalysisusinga ProteinChiparray (Example
1), and in COLO320 cells expressing a low level of the peak were
confirmed by western blotting using the anti-S100A10 monoclonal

antibody (Fig. 13).

39



CLAIMS

1. A marker when used for determining sensitivity of a
subject to an anticancer agent, said marker comprising a
calcium-binding protein S100A7 or S100A8, wherein the anticancer
agent is oxaliplatin or a salt thereof, and wherein the subject
has colorectal cancer.

2. A marker when used for determining sensitivity of a
subject to an anticancer agent, said marker comprising a
calcium-binding protein S100A10, wherein the anticancer agent is
oxaliplatin, irinotecan, SN-38, or a salt thereof, and wherein
the subject has colorectal cancer.

3. A method of determining sensitivity to oxaliplatin or a
salt thereof, said method comprising measuring a concentration
of the marker according to claim 1 in a biological sample
derived from a subject, wherein the subject has colorectal
cancer.

4. A method of determining sensitivity to oxaliplatin,
irinotecan, SN-38, or a salt thereof, said method comprising
measuring a concentration of the marker according to claim 2, in
a biological sample derived from a subject, wherein the subject
has colorectal cancer.

5. A method according to claim 3 or claim 4, wherein the

biological sample 1is derived from a subject who has colorectal
cancer and has received an anticancer agent.
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