DESCRI PTI ON METHOD FOR DETERM NATI ON OF SENSI TIVITY
TO ANTI - CANCER AGENT Technical Field [0001] The
present invention relates to a nmarker for determ ning
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] Phererare ﬁarious ki nds of

anti cancer agents such as an P yl ati ng agent, a

weB) RS B BN SR S AT S e nceo

addi tion, those anticancer agents exhibit the effects
in sone cases and exhibit no effect in other cases,
whi ch depends on the kind of cancer. However, it is
Techikhowh Fhatd even if the cancer is a kind in which an
anticancer agent is confirned to be effective, the
[000ANti cancer agent exhibits the effect in sone cases
and exhibits no effect in other cases, leading to
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an antlcancer agent to be used, and to an application thereof.

Background Art
[0002]

There are various kinds of anticancer agents such as an
alkylating agent, a platinum agent, an antimetabolite, 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
theeffect in some cases andexhibitsnoeffect inother cases, 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]



is a third-generation plati numbased conpl ex
anti cancer agent. The action nmechanismthereof is
t hought 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
ef : orectal can L2l B, Whi CDD? a _
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is a Ylydygenrrateht Bl prhaten bosedeemipiroveliagdnasrfigest - The
line therapy for netastatic colorectal cancer in
actidamuerhe200d. thd redfapan, thioughpr itlo 2805, ikkecisplatin (CDDP)
oxaliplatin was listed on National Health Insurance
and ¢Nboppstte |(CBCDAY ithathereas? efeioPid@igoON wseed on DNA
thereof wth an infusional fluorouracil and
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addition, in a study with stage I1/111l cases, there is
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conpared with the 5-FULV reginen 2 in a
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though the oxaliplatin has not yet been approved,
with O¥abicRbatlakihs (6Xpest 86dt Levofolinate (LV) was approved as a
first line therapy for metastatic colorectal cancer in January 2004.
InJapan, inApril 2005, theoxaliplatinwas listedonNational Health
Insurance (NHI) price listing in the case of combination use thereof
with an infusional fluorouracil and levofolinate (FOLFOX4 regimen)
for advanced/recurrent colorectal cancer not amenable to curative
surgical resection. In the treatment for advanced/recurrent
colorectal cancer, while the survival with a 5-FU/LV regimen which
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



be suppl enental approval for use of patient treatnent
wWith colorectal cancer in postoperative adjuvant
chenot herapy and to be effective in the patients.

[ 0004] Neverthel ess, an objective response rate of the
FOLFOX regi nen agai nst advanced/ recurrent col orectal
cancer is about 50% In other words, it is suggested
that the half of the patients who have received the
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can be predicted or diagnosed before starting the

in thdesapyentd ghly effective and safe chenot herapy can be
realized. Further, in general, the treatnent schedul e

[000 f cancer chenotherapy extends for a |ong period.

erefore, nonitoring sensitivity to an anticancer

a enterC:tt}lr neoslsogl ble}%/%cdcmrlﬁqge%ﬁgngg(?:%% F@ﬁ@%ﬁp&f(ﬁ&erﬁgimen

ernlna i on ‘on erapy ﬁUS nue
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the viewpoint of the nmedical econony. The
wordsstalld shaeastof taah ehahkrdd @%Fhﬁr@ﬁlﬁﬁt@wﬁo have received
t herapeutic response 3 is urged for "personalized
the POBRAIOH nedimanwhi cltt hehibee dpeneifdectespdnsaiadftion, the use
i ndi vidual patients is predicted and an appropriate
of the oxaliplatin causes a peripheral neuropathy at high frequency
in addition to neutropenia, which is not a fatal adverse event but
isafactorcausingadifficultyincontinuingthe therapy. Therefore,
if a patient who is expected to achieve the response (responder)
and a patient who 1s 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.
Further, 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



therapy is selected. [0005] As factors related with
the therapeutic response to the oxaliplatin, the
following may be nainly involved: (1) enhancenent of
the ability of excision repairing danaged DNA by the
oxaliplatin; (2) inactivation (detoxication) of the
oxaliplatin (activated form in cells; and (3)
reduction in accumul ati on anount of the oxaliplatin in
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(2) inactivation (detoxication) of the oxaliplatin (activated
form) in cells; and

(3) reduction in accumulation amount of the oxaliplatin in
cells.

There are conducted clinical studies on the therapeutic response
inatherapyusingoxaliplatinand5-FUincombination forcolorectal
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-complementing group 1 (ERCC1l) gene expression amount in tumor
is a prognostic factor, the ERCCl 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



Xer oder ma pi gnentosum D (XPD, al so known as ERCC2), is
reported to be involved in tunor reduction rate or
the survival (Non-patent Docunents 2 and 3). In the
base excision repair (BER), there is reported the
rel ati onship between the tunor reduction effect and
t he genetic pol ynor phi sm whi ch causes the am no acid
mutation of Arg399@n in X-ray repair
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be imtdlvedliprogrosisediMoiepatait Doctmensupyivahe(Bp-patent
m smatch repair (MVR) nay also be related with the
Docuniathctd amd rensithi vheybboecespliat on. réfoneye(BER) p @here is
study in vitro, MVRis reported not to be involved in
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Docunent 5). [0007] Regarding the item (2),
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colorectal cancer. In addition, the genetic
repaipolofniighibsma ke gef oifhe CSEP$inghechtrandesorhed dpy rexposure
acid nutation of IlelOVval, 1is reported to be related
to an\iltdy 1tahe ngu yéviab r (tredi ke JMbvi-paltenkt! Bidlmsnt 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 related with 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, GSTPl has a high expression

level in colorectal cancer. In addition, the genetic polymorphism



7.9 nmonths; Ile/Val, 13.3 nonths; and Val/Val, 24.9
nmont hs) (Non-patent Docunent 6). [0008] Regarding the
item(3), in a study using cultured cells, it is
reported organic cation transporters (OCTs) are
related wwth the transport of oxaliplatin into the
cells and the sensitivity (Non-patent Docunent 7)
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many reports on a resistance-related factor of the
(Non-tpassnt | RORNIER s7h- pl at? n@fidded, 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
(Non-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 reportedthat 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 (Ilel0O5Val) and PFS, and it is recognized that
the genetic polymorphism tends to have a relationship with
oxaliplatin-induced neurotoxicity (Non-patent Document 10).

[0010]



conpl ex, preceding drug. There is also reported the
relati onship between oxaliplatin and

apoptosi s-rel ated factors such as FAS/FASL and Bcl -xL
(Non- patent Docunents 11 and 12) . However, dependi ng
on the kind of cancer, the oxaliplatin exhibits
different therapeutic response fromthe cisplatin. In
addition the cellular response of a cancer cell to a
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of clearlypredicting a therapeutic response to a chemotherapy using

the oxaliplatin has been yet to be established.
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[ Non- patent Docunent 11] din. Cancer Res. 11,
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Chem 279, 46113-46121 (2004) D sclosure of the

I nvention Problens to be solved by the Invention

[0012] An object of the present invention is to

provide an marker for determning sensitivity to an

anti cancer agent capable of determ ning therapeutic
(2004 gSponse of individual patients and to provide a

novel means for a cancer therapy using the marker.

ns for soIV|n the P l emrs [.00 The nventor
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0 400 with the mass spectroneter. Then
4611% 4§P%%e d@%yfurther studi ed on the proteins, wth
the result that those proteins were found to be

cal ci um bi nding proteins, i.e. S100A7, S100A8, and

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.

Means 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



S100A10, which were known to be nenbers of 5100
protein famly having a cal ci umbinding EF-hand
notif. The 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 determ ned by neasuring the
concentration of S100A7, S100A8, or S100A10 in a

sens?h?b?ggqg#a%ﬁng§caH85Evgge£%PQhkp%h%a§¥8Fﬁgﬁéiﬁggé found to

e us e ‘expression i nhibition protein
as an j ndex enabl es, t he, screening of an agent, for
be tRRRANEIG Sehditq VT3P 05 T i 1TEakEar Sagent/ 2 OF 10,800 to
éhereinafter referred to as "antjcancer agent
11, 4Q@nditpvihg- BARENEPRGLEGBRESY ahdeRhethehéPEpREPFE further
effect of the anticancer agent is remarkably inproved
studpyd usih g e e camtiinsanwéthagbat reenst tihdt thofrapsiongins were
agent and the anticancer agent as a target of the

foungensi bevichy cenmaderEnly igroteams,nat ien. STOWsT7, tHE00A8, and
present invention has been conpleted. [0014] That is,

s100ADE, RS8N et &%ein0fo BeaVdiiesr & oS K& ph8kein family having
determ ni ng sensitivity to an anti cancer agent

a caggﬂ@%kgﬁ%ﬁgrh}ggl_gggmlpgggjfpg protei n S100A7, S100A8,

e present Invention also provides a

hod of determ ni 9 sensitivity to_an antj.cancer
AGET RS g eRetr ¢ RO G PP o For B e ond have
S100A7, S100A8, or S100A10 in a specinen. The present . .
found it wheahss pRBVIMEECH A8 & FRRCRBRRICHSHy Neffesensitivity

nmet hod of determining sensitivity to an anticancer
to amgemticaorgmiadgent & madt oeol ondeﬁ@ggngdgbg measuring the

concentration of the S100A7, S100A8, or
concentration of S100A7, S100A8, or S100A10 in a biological sample
derived 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 S100A10.

The present invention also provides a method of determining



S100A10 in a specinen. The present invention also
provi des a nmethod of screening an anticancer agent
sensitivity-enhanci ng agent, including using an
expression inhibition of the S100A7, S100A8, or
S100A10 as an index. The present invention also
provi des an anticancer agent sensitivity-enhancing
agent, which is obtainedby the above screening

sensf@l@?g' Fﬂ? Q&?S%Hﬁ:ﬂdgﬁﬁgf(”%i§n§g p&%%h@ﬁin% measuring a

conposition for a cancer therapy containing-a
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a target of sensitivity enhancenent. The present ,
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above anticancer agent sensitivity-enhancing agent and
methehofgnticanideinagensihgvaty &iogen aot isensetriagant, containing

enhancenent for producing a therapeutic drug for
a pratanedr foTheepseseny a mventananraalism pifovhe exsl) 0ret,hed 0088, or
treating cancer, including adm nistering the above

S100810 | LAngespS@afidn . sensitivity-enhanci ng agent and an
anti cancer agent as a target of sensitivity
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The present invention also provides an anticancer agent
sensitivity-enhancingagent, whichisobtainedbytheabove 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
sensitivity 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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the starting of a therapy, with the result that an
anti cancer agent having high therapeutic effect can
be sel ected. Further, the use of an anticancer agent
having no effect can be avoi ded, whereby unnecessary
adverse event can be avoided. In addition, the
schedul e of a therapy using an anticancer agent
extends for a long period, and hence the sensitivity
of the cancer to the anticancer agent can be
eval uated chronologically by determ ning sensitivity
to th anticancer agent in each therapeutic cycle
Effe%%%nogu??%gi?ﬁ%nYh%?apy, and t hus, whether the
t herapy nust be continued or not can be determ ned.
[001Ak a result, the progressi on of the cancer and the
enhancenent of adverse events, which acconpany
cohf i theouma rddid fiost dattiegmigfi ncheengnttilyafyeit cagenanticancer
havi ng no therapeutic effect, can be prevented,
agent esutiié¢ pgeisentthenveducdn ds woeursders iafi tihey patdreahticancer
and the cut of nedical expenses. Further, if the

agentTBEKE i h@i ¥5@Ea1 3R tABhILCHILBE ag@eBbriately determined before
sensi tivity-enhanci ng agent can be screened. A cancer

thezs%%%&ﬂﬁﬁygkgat%gg gﬁ?i%iEﬁmﬁ&g%%gﬂl%HEﬁgyﬁgl%%tﬁ%%%%eé agent

e ant’ cancer ag sensitivity-enhanci ng agent an

. the .anti_cancer ent .as t ar get 1 thereof. in
B R A T
Fig. 1 is a graph illustrating_sensitivity to .
of arb)@dFVp‘Fad%cFW ?%@Wﬁ}a‘i’%ﬁ%a%% eaheet %%llllb?iﬁ‘é?l‘#‘?%z owhereby
is agraph illustrating sensitivity to oxaliplatin
unnecessary adverse event can be avoided. 1Inaddition, the schedule

of a therapy using an anticancer agent extends for a long period,
and hence the sensitivity of the cancer 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 thetherapymustbe 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 is wused, an anticancer agent
sensitivity-enhancing agent can be screened. A cancer therapeutic
effect 1is remarkably improved by using the anticancer agent

sensitivity-enhancing agent and the anticancer agent as a target
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(L-OHP) and change in a peak intensity of protein A
in each cancer cell line. Fig. 3 is a diagram
illustrating a correlation between the peak intensity
of the protein Al and the sensitivity to oxaliplatin
(L-OHP) in each cancer cell line. Fig. 4 is a diagram
illustrating a correlation between the peak intensity
of the protein Al and sensitivity to cisplatin (CDDP)

+ & line. Fig. 5 is a diagram
therécﬁustratlng aTe atlonshlp bet ween the peak

intensity of the protein Al and the sensitivity to

cisplatin (CDDP) in each cancer cell line (cell Iines

are classified into two groups and conpared by
BriefsdiqsigiRl kan f fthal @9 T50 with respect to

cisplatin to 10 pM. Fig. 6 is a diagramillustrating
[001l@ rel ati onship between the peak intensity of the

protein Al and sensitivity to SN-38 in each cancer

cetilg ) ilnei  celdrdphes] et cd assd fseds i ni ol t wot groxgsiplatin

and conpared by setting a cut off value of 1C50 with

(L- OHE@SQLGIPteath’l Mr&er leto 20haM. Fig. 7 is a diagram
Iustratlng a mol ecul ar weight of the protein A by

1%E§P|Jﬁ Ut y§t Ha );ﬁ'u tlf‘éltrl gas%rngtlec':} pc@réﬁé’llplatln

eve opment of two nsi onal

ectrophoresis of t kinds of c ore t al ncer _c
(1~ Ofﬁl n@gdl—%q%@ge(Jé?(ﬁr%%?n]gnwfésﬁ%t Lip APHFGRaCR dancer
| evel ) and COL0320 (expressing the protein AI at a
cell I I629evel ) and sel ected spots for an LC/ M5/ MBS

Fig. 3 is a diagram illustrating a correlation between the
peak intensity of the protein Al and the sensitivity to oxaliplatin
(L-OHP) in each cancer cell line.

Fig. 4 is a diagram illustrating a correlation between the
peakintensityoftﬂmaproteinlﬂ_andsenéitivitytx>cisplatin(CDDP)
in each cancer cell line.

Fig. 5 is a diagram illustrating 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 ICso 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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analysis. Fig. 9 is a diagramillustrating a
correlation between a peak intensity of protein A2
and sensitivity to oxaliplatin in each cancer cel
line. Fig. 10 is a diagramillustrating a rel ationship
between a peak intensity of protein A3 and
sensitivity to oxaliplatin in each cancer cell line
(cell lines are classified into two groups and

to 2§ogpered by setting a cut off value of 1C50 with
respect to oxaliplatin to 5.0 pM. Fig. 11

t t t A2 te
CoT B i i e S 2 RIS s SOl e AT gedeie ©f oo
5100- A7, S100 _cal cium bi ndi_ng protein A7) by a
protSERCHL FORaNESBHAF yAPE NPAg L St BFGPA eHITP M Thghip array.

Fig. 12 is a diagramillustrating a relationship .
betiegen & pebkushtaisstydefreSop0a9tand sfenstvpvilipengional
oxaliplatin in each cancer <cell line (cell lines are

electltasboteetlsiaf awowei gdoups caid reatpdr edncby €l iliged HT-29
cut off value of 1C50 with respect to oxaliplatin to

(exp28s9ifg MMe %DEbgelﬂa&\l $1t3a HiyM N@vieh)) Ustd I0IRB20 (expressing
detectlon of S100A10 in HT- 29 (expreSS|ng S100Al0at a

and %%gip o}
the §H%£ﬁ%§g§L&gege%ﬁgtﬁgg%%ﬁg est %%%’éh?%ﬁ?ﬁé %%/MS/MS

analthe Invention [0017] The marker for determ ning
¥8h31tivity to an anticancer agent

Fig. 9 is a diagram illustrating a correlation between a peak
intensityof protein A2 and sensitivity tooxaliplatin in each cancer
cell line.

Fig. 10 is a diagram illustrating a relationship between a
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 ICsgwith 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
peakintensityof S100A%9andsensitivitytooxaliplatinineachcancer
cell line (cell lines are classified into two groups and compared

by setting a cut off value of ICsy with respect to oxaliplatin to
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of the present invention contains,

S100A7, S100A8, or SI00A10. Those proteins are detected

as peaks at mz of 10, 800 to 10, 900 (S100A8) ,

11,000 to 11,100 (S100A10), and 11,300 to 11,400

(S100A7) by surface-enhanced | aser

desorption/ionization time-of-flight nass

spectronmeter (SELDI -TOF M5). [0018] As a result of a
5.0 ygy of intracellular protein expression in cultured

cancer cells by using SELD - TOF NB as described in

thos rote ns SlOO .
B8 Ep Mlanangen R acrhataf%% 20PLr S oS00 in ur-29
protein A) were found to have ni fi cant
eXpléeo?eréf%lsfl AR &gt Jr%Vﬂ/ taéldo %ﬁ@%‘?%t |e|>fp€fle€§6ng S100A10
value) , sensitivity to cisplatin (1C50 value) , or

at askwsitdwdlly kw westigt evlattoin®N- 38 (1 C50 val ue)
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

Best tMgiexiyessd onyidevwalt afhd heRsatein A was high in
cancer cells having |low sensitivity 14 to

[001 xal i platin, cisplatin, irinotecan, or SN-38.
ccordlngly the protein A is effective as a marker

t t
Sf'&c% 7 E5FFy OB ERERRBY M e B T b SaRe S@F?r agent
pl ati num based conpl ex antlcancer agent or
of thepaﬁfsengﬂﬁafeéftow@e?%%lw PeaReéEr S4GORE %81%%0 Those

specifically as a marker for determ ning senS|t|V|t¥
protaimoraki ¢tee¢red cissprakprat m/iznofek@B00 S 38, 98P (SI00AS8)
salts thereof. [0019]
11,000 to 11,100 (S100A10), and 11,300 to 11,400 (S100A7) by

surface-enhanced laser desorption/ionization time-of-flight mass
spectrometer (SELDI-TOF MS).
[0018]

As a result of a study of intracellular protein expression
in cultured cancer cells by using SELDI-TOF MS, as described in
Examples below, those proteins S100A7, S100A8, and S100A10
(hereinafter, each also referred to as protein A) were found to have
a significant correlation with sensitivity to oxaliplatin (ICsg
value), sensitivity to cisplatin (ICsgo value), or sensitivity to
irinotecan or SN-38 (ICsg 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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Here, because it is known that S100A8 and S100A7
possibly bind to S100A10 (Journal of Proteone
Research 2005; 4 : 1717-1721), those proteins my
have sone interactions to sensitivity to an anticancer
agent. In addition, those bound forns may be al so used
as a marker for determning sensitivity to an
anti cancer agent Further, it is known that the diner
to ox(a'&ﬁ_ﬁq[%% i\nﬁi%‘(t%q;jl t%o@oecr%: IOID QS{N“—%?a.l Za%’?t%ordllngly, the
heavy  chai Chr onobi ndi fp
PrOt Pl b iCat CAREF CORGUP i Gt mifH O SRBRROP PEPRI BIvItY £
het erotetranmer, and hence the annexin A2 may al so be
an aptkgansen ANFREr fReUddtia™ily mP sendpPEikeitt \f Q% ptermining
anti cancer agent as well as S100A10. [0020] The
sens ANt v cancer a ajertti nasm-dpas@dgetmpl ek lven timrakare f ggent or a plant
determining sensitivity to an anticancer agent of the
alkalsEseldrivvenht08ahseRClgearénd nbaelgpddinitedlly as amarker
Exanpl es t hereof include oxaliplatin,

for d%)f%lrﬁgﬁgﬁeh@éﬂéjﬁzl\?{@ﬁft%%}g@l iphiotepas spelaRhal alrinotecan,

busul fan, ~ 15 ni nustine, rani nusti ne, dacarba2|ne

N- @rocarbafén olon1de cisplatin, carboplatin
SN-3 dD ?E%h?ﬁg?rexate penetrexed, fluorouracil

0 1tegaful/uraml doxi fl uri di ne,
[00 ?%gaful/glneraC|I/oteraC|I capeci t abi ne, cytarabi ne,

enoci tabi ne, gencitabine, 6-nercaptopurine
f (Hestar BBFAUSPert 6§t/Eaw thatath HihenchyHy $xywessibly bind
doxor ubi ci n, epirubicin, daunorubicin, idarubicine,

to S1pDAaoubIcmmahthoBm1ttemReaﬁambi%@@15,; 4ct ilﬁdr?ydi7r21w,, those
bl eonyci ne, pepl eonycin, nytonycin C, aclarubicin,

protdi®ab hdve 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, Protein I, Placental anticoagulant protein IV,
PAP-IV) form a heterotetramer, and hence the annexin AZ may also
be used as a marker for determining sensitivity to an anticancer
agent as well as S100Al0.
[0020]

The anticancer agent as a target of the marker 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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vincristine, vindesine, vinblastine, vinorelbine,
paclitaxel, docetaxel, irinotecan, irinotecan active
net abolite (SN-38), nogitecan (topotecan), etoposide,
predni sol one, dexanet hasone, tanoxifen, torem fene,
medr oxypr ogest erone, anastrozole, exenestane,
| etrozole, rituximb, imatinib, gefitinib, gentuzumab
ozoganicin bortezom b, erlotinib, cetuxinab,
nlmu§€ %Hﬂﬁ%ﬁusé&ﬂgtldy Tha! %fenF?ocQ?ﬁQEﬁﬂbp’temozolomide,
pani t ununeb, aspar‘agi nase, tretfnoin, arsenic
I oxi de, _sa t.her eof d active t abol i tes
Clspi%%lr%bf b Ase o ST bilded TESNEr R My c BT Erexed,
agents and plant al kal oi d-derived anti cancer agents
fluorperarbterred and SRARTHIANTRC displ atin, irfdbtetantdine,
SN-38, or a salt thereof is particularly preferred.
tega{@bég.i}m¢na©lbé¢t¢ba@€leﬁﬁpﬁél§éﬁshﬂ\ﬁIYItyﬂtaé)lfmi enocitabine,
anti cancer agent by using the marker for determ ning
gemchedsisité vi t yct-neanapnbpoanee;, agentludafradhen,pr espamtostatin,
i nvention, the concentration of the protein Ain a 16

clad§P@£ﬁ@Enhﬁ@ﬁo£§Uﬁ@§suﬂ@ﬂ@rﬁ@i@lneX@?Pf@ﬁl@nth&aunorublcln,
anpl e

speci nen i ncl ude bi ol ogi cal derived froma
idar %ﬁg,g§E5¥hB?c9ﬁn%%&,égﬂgfgnepgﬁhﬁﬂﬁl lns%g%f%%mycinD,
rum plasm I opsy speci nen of a cancer

ti ss e, eparatjon_o talned y cancer ext|rpat|on
ooty GRS PPRLSOTKEL i BIPCTURAT piedrals oA ud LLibseatin,

cerebrospinal f luid, or expectoration. The serum j
ViNChHayt iR alipoEEdngr r SRR BDRI NN é(aalptrﬁéﬁlngxansm%%ltaxel

of the target cancer in the present invention include
docetaxel or dirinatecphar yhgeabteaaserac iy f megapplite (SN-38),

nogitecan (topotecan), etoposide, prednisolone, 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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pharyngeal cancers; gastrointestinal cancers typified
by esophageal cancer, gastric cancer, and col orectal
cancer; respiratory and intrathoracic organ cancers
typified by lung cancer; bone and articular cartil age
cancers; malignant nel anoma, squanous cell carcinoma
of skin and other cancer of skin; nesothelial and soft
ti ssue cancers typified by nesot helioma; female

specgﬁghtﬁgy%ﬁpﬁs 'fhsgebve£§§afésQﬂﬁgﬁr gggaheﬁ include

ancer,” and ovarl an cancer enit cers

o o1 B B eBEOTh L 5o 0SSl MIATEEY, LSRN FANEREE (concer

nervous system cancers typlfled b% brain tunpr;
patigny} oistckons &logdd YeHER. BRASERI e DiERAYCTRE CIRATHABACancer
ti ssue, hematopoietic tissue, and rel ated tissue
tissuaneepsepypatiedCﬂyzﬂmmx$bugkﬂnk3fEyh@hpﬁﬁiOhyﬁﬁhmﬂd urine,
| eukem a; and netastatic cancers, primary focuses of

ascivbé ghuabe dlkage IcaneEd SceTBBroppeaeants liuivenit éRpeatoration.
particularly suitably be used for gastric cancer and

The §@£Qﬁe§§aﬁa?@ﬂ&@IarIQ°§§&fJ@§e&Oncentrat'0” of the
protein A can be neasure by 17 neasuring means such

SELH e} I F%ﬁ%ﬁ
0022 Q% <§E%ﬁ W eIk %i resent
[ f t he Ifk ngaﬁ MeASUF ement ﬁ % b
MBS, can, be r med b t he net hod described in
inveghLin BEChRNOWE T n SER (1 BhC BRSLHRISEfmiRatBhF chyPitied by
measur enent net hod, an i munol ogi cal neasurenent
pharyeg el CASCRE Sar aitiQigHai imal GARFeBEY YP4 fpeei peaphageal
The anti-protein A antibody to be used nmay be a
canc@mnoghshalicanthnbedy end apalnsdtenal camedbodyesibratory and
speci fically, a radioi munoassay, an
intrathoracic organ cancers typified by lung cancer; bone and
articular cartilage cancers; malignant melanoma, squamous cell
carcinoma of skin and other cancer 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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enzyme i mmunoassay, a fluorescent imunoassay, a

| um nescence i nmunoassay, I munoprecipitation,

i mmunonephel onetry, western blotting, inmunostaining,

and i nmunodi ffusion are exenplified. The western

blotting or the enzyne i nmunoassay is preferred and

the western blotting or an enzyne-|inked

i mrunosor bent assay (ELISA) (for exanple, sandw ch
meas %HL §§)mé ahd %Uchcélé ESrE! h Ip—rIQche s da n [i%%]o llo_Q; i%raqefhe LQurement

etermne the sensitivity to a target anticancer

agent he copcentration of the protein Ain a
meth%?bl%ﬁi%%? fégﬁple derived froma cancer patient

before adm nistration of the anticancer agent is
[0024basur ed g e Lo st &heheBddHedtr ¥5 6™ BF PREformed

protein Ais determned to be higher than the
by theedetkedi dedcribaddandEzenpéner aeilon: the eddteioganas the

be determ ned not to have sensitivity to the target
immuanl bganekr magentrenkntadeithioon, drheimmmonckbrndi@il oneafurement

the protein Ain a biological sanple derived from a
meth@@nQﬁﬁJgﬁthﬁntaNWELpﬁbﬁé$@|wdngn@ﬂb@@?'@ﬁﬁc Fe@@€REdLS The

neasur e and nonitored in each therapy cycle, whereby

antiéﬁ?o@@fﬁui%%Eﬁ%o%%éEBQMa%% 0 dbé%ﬁ%&%&ﬁﬁ&ﬁ&HﬁgFibody or

t1cancer agent n be eval uat ronol 0ogl Ca
Thus, t-he pr.otein can be used a marker. for
@ PO RN RG Wheeher "ORE THET apy S Bo-EguetATsaogPsay an
not. In the case where the cancer does not have _
enzymendPPgPrey Sty t e THarpetcanti cARCEraggent, & hbuatgscence
. effect cannot be expected and only the adverse event
immupya $ $ry antimmunenr egjaritt atdydye dévelopagrhThemetsve, western
the marker for determning sensitivity to an
blotahtg cameenocagehhioty, anhie npmesedt £ fusnient & oaecamphe fused The
as a marker for avoiding the
western blotting or the enzyme immuncassay is preferred and the
western blotting or an enzyme-linked immunosorbent assay (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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expression of unnecessary adverse event or avoiding

t he advance of the cancer and enhancenent of the

adverse event caused by a continued ineffective

therapy. In addition, in the case where the

concentration of the protein Ais determned to be

| ower than the predeterm ned standard concentration,

tﬂe cancer can be determined to have sensitivity to

the targ t can er cor, ly, e ot
CanceL ¢ JhP al bé u e agﬁgﬁﬁépke% fog%%%syfiﬁgl Ot & uated

sel ectin atients 0 can_be X ected to ave th
ChroRGE gh? . HS0BEPtPar e Rerar o Thb 5t 3 BRRege for

IS used as an |ndex an anti cancer agent can be
detemeimigredh AT | Ehe | Fhefapyitys: ki teINtIRNTART KiHds

of cancer cell lines each having the protein A at a

hi gh thencest natd on threcexpos et natshibee awsittie ty to the

substance exhibits an effect of killing the cells,

targdth@nsibshaseesdsnn tastd Cageef cagerdnnet b@CéXp’ecJadad; and only
agai nst cancer having | ow sensitivity to a

the a@b@Lk %%lﬂ%?ﬁﬂtﬁ@gﬁk?éaﬁ@ék%@%@ﬁ%ﬁ%@ﬁe%@@g ped. Therefore,

asoxa i pl at a plant 19 alkal oi d-derived anti cancer

the H}ia%i S’fuc;hda%e rl i tﬁc%%gsq[tlm%yanvgn 88{?!82 Eggaé\%ent of

Cancer agen VI VO,
substance i s adn1n|ste ed to a cancer- arl an
the RFRIT bRV OYF LAT gaﬂpfoe H3&% RE pr S1adi ‘ﬁ?lg ing the

concentration, an tunor reduction effect is
exprefsicoPddunnAEe S EREY st TS &Y arkt PEadCetd bgerfthe advance of

effective al so against cancer having |ow sensitivity
thechnca;eykhenhanebmeed<ﬁbhpbaﬂwan@xeneetCEQEﬁﬁibM@hcegtinued

oxaliplatin, a plant alkal oid-derived anticancer
inef @geitvsugleasoy yi notecan, or the above

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 as 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, i1f, 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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conventional anticancer agents. Through the screening
using the protein A as an index and using various
ki nds of cancer cell lines each having the protein A
at a high concentration or a cancer-bearing aninm
whose bi ol ogi cal sanple has the protein A at a high
concentration, it can be determ ned whether the
substance is effective as an anticancer agent
alkaféfabﬁéffge§%ﬂ¥ﬁé§ﬁgg¥eﬁﬁ%ﬁpé%cﬁ @§En8@@%§ﬁ§ gﬁVﬂﬂgabove
ow sensitivity to a plati num based conpl ex _
ant i cancer agent such as oxaliplatj.n, a pl.ant . :
conv kPRI Fer TR I ehricer et Sten as tir iRoPd¥gn, after
or the above conventional anticancer agents. A great
a suppfaegrecars aRdBiBéSERBREL €@ R ofPIIREL "PREKPOITINta oM hewhose
reduction in the |abor and cost acconpanying the
bioldeved bpmptleoiaart hgnpicdte A agentiglf coazenkratgon, an tumor
preferred to use a kit containing a protocol for
redudebsnditg dthés cimneeidpead | aheodubb hieaprotial an Arthiaancer agent
specinen in order to conduct a nethod of determ ning
effeSEMPEtiMIdY tQ8maNt beaReer RAFEDNhg Ofod hesdiLSERiity to a
invention. The kit contains a reagent for neasuring
platgguﬁl-tﬁagﬁ(ﬁ]%%%ﬁ_%&l %Péaﬁé@r Qﬁghgsnud%’ ag'ogcgﬁ%igqg% ifn?ra plant
use of the asurement reagent, a standar r
eterm ni ng . the .presence or,  absence.of sensitivify.to
a1ka il G Ehred A R C S d9ERE 110 erhaLng RuaRy ot XreCabove
refers to the standard concentration of the protein A
convent tprb it at GHHCHRI IFLH S detldrtivivéd the BETRPgATEr using the
low, a factor influencing the neasurenent result, the
protelogrfe@sofnt hedeénfdnmwseng aadivhe kikds dheseicer cell lines
concentrations can be set for each target anticancer
each agenhg Bye peongintre astahdghd;ortdwntdetteran natd oancan-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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conducted as descri bed above. [0028] If the expression
inhibition of the protein Ais used as an index, the
screeni ng of an anticancer agent
sensitivity-enhanci ng agent can be conducted. That is,
invitro or in vivo, a substance inhibiting the
expression of the protein A enhances sensitivity to
an anticancer agent sensitivity. For exanple, in
the %M;gnt@a%&ﬂtaﬁt%rfcecbﬁee%f@@ém hhe goneentral iQ ofsd Ngr the
protein Ain the absence or presence of an anticancer
neas§OEnt N yaLLOUS Kinds ol caneen gell hings b8 Brocence or
SUBSTance e%%anti%g € geﬁsi iV|?y P&¢RE SRt RAREET
agent (anticancer agent sensitivity-enhancin agent)
absenqe i $76H, S W VO, @Pn2BTESRBERTbRAFT Ry aaﬁ‘f?ﬂﬁ}e, lgke. The
substance enhancing the decrease in the concentration
standgrd hee it din thepbetendardr cdueengraheocnded ikt radt@in A, a
of an anticancer agent is a substance enhancing the
concsensationt yhioht ie aldtexanicerd agenbe ( adghcancerowgeat factor
sensitivity-enhancing agent). [0029] If the thus
inf10dhei et Ied tnlCancimage Me s 2k Sens Weirky- efhanei MFfluence,
agent and an anticancer agent as a target of the
and £ROSAEkULtYTRONANEEAEANL 3L 1USR0 daf GUTINALLON. 108 target
effect of the anticancer agent 1Is

t herapeutic
r emar kab oved, T form_ of the co inatjoq:of
na aand’l can be

. ly ,.inp
ant 1 G A BT tad i Py Rshanef o b
an anticancer agent as a target of the sensitivity
condynieh et S C Y Her 2O Eonposi ti on i ncl udi ng t he
conmponents of both agents, or may be a conbi nation of
[002&kpar at € pitdgacapireasionninbdbitonn ehodee rmhisoiedt s used
may be admi nistrated through different routes.
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 in various
kinds of cancer cell lines is a substance enhancing the sensitivity
to the anticancer agent (anticancer agent sensitivity-enhancing
agent). Inaddition, invivo, inacancer-bearinganimal, a substance
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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The target anticancer agent used herein is the same as
descri bed above and oxaliplatin, cycl ophospham de,
i fosfam de, thiotepa, nelphalan, busulfan, ninustine,
rani musti ne, dacarbazi ne, procarbazine, tenozol om de,
cisplatin, carboplatin, nedaplatin, nethotrexate,
penetrexed, fluorouracil, tegaful/uracil
doxi fl uridine, tegaful/gineracil/oteraci

sensf%ﬁy%% —Qgﬂﬁﬁmujﬁy%%%ﬁQ'Qﬁdeﬁ?%%%gégh%%r Qﬁgﬁtuﬁp'n@arget of
6- mer aptopurlne ful udarabin, pentostatin,

the sGLENTLPL PG UL QKN CR: . BXATUDL B, ERLLILE e
amur ubi cin, actinonycin D, bleonycine, pepleonycin,

effeqh dmpdien 31 CARCKFUBRENT, 15 ﬁ8§‘?5i‘?ﬁ1y H%EFPg?fjne The form
vi ndesi ne, vinblastine, vinorelbine, paclitaxel,

of thelgembaral iohpifrfot sebihcanes neTepas cacinia 1 tteabsinaiag agent
(sN-38), nogitecan (topotecan), etoposide,

and apre&dbi sahose,agaexaret hasonet dfambei fensitovenyfaerdegncement
medr oxypr ogest erone, anastrozol e, exemestane,

may Weetr ezabesiftibuxiABbudh A8t tAEbco@gbhbhkbof eth Uzdrmbs,
ozogami cin, bortezom b, erlotinib, cetuximb, 22

may bQ%¥Q§J 16HJBEté@b@ra§8ﬁﬁgéﬂﬁf%thﬁﬁgt'@hbaddltlon, those

panl t umunab, aspar agl nase,” tretinoln, arsenic

xi de, alts t.her eqf actiy bolltes
comp o s B SR 26 (G T e B tes
conpl ex anti cancer a ents and Iant al kal oi d-deri ved
afticcacdst 2RGERERCS égﬁp&rﬁ?iaeaﬁan dRADPARE RS described
cisplatin, irinotecan, SN-38, or a salt thereof is
abovepad c@*@li@l?pt?efﬂer fJEGlOEhQﬁ'Qhé@ldFOOB(f]OSIﬁ@mldetrhetthtepa,
present invention is described in nore detali
melphalan, busulfan, nimustine, ranimustine, dacarbazine,

procarbazine, temozolomide, cisplatin, carboplatin, nedaplatin,

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

fuludarabin, pentostatin, cladribine, hydroxyurea, doxorubicin,
epirubicin, daunorubicin, idarubicine, pirarubicin, mitoxantrone,
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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by way of exanples. [0031] Exanple 1 (1) Method (a)
Cells used 11 kinds of human col orectal cancer cell
lines (COLORO1, COLQ205, COLC320, DLD-1, HCT-15,

HT- 29, LS174T, SW80, SW520, SWL116, and WDR) were
obtained fromthe following (Table 1). The culture was
performed in a 4100 nmmitissue culture dish (1WAKI)
for adherent cells and a 4100 nm non-treated di sh

corafLIBL S EEIRERE R LA R D ronar
under 5%002 23 0032

le 1] 11 Kk f
2502 5 G5 mF 26511081 et 1S9 oS T BARRET 1 NGRBCBFo L oF active

Resource Lot which cell Deposition organizati on (or
metake}ites nshpgeptndiacttrer)i hieber 8 rﬁgﬂﬁb%er oplafipan-based
obtained the like the like Health SCI ence Research
comp RSt 0201 JORB: Resgen te saBank] adapahkdal d hdgckpe@2snticancer
11252003 Sci ences Foundation Cell Resource Center for
agentts arediateRaseanabxaliplatin, 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,
COLO205, COL0320, DLD-1, HCT-15, HT-29, LS174T, SW480, SW620, SWl1lle,
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% CO;.
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COL0205 TKG Institute of Devel opnent,
Tohoku University COL0320 RCB RI KEN

RCB1193 003 DLD- 1 ECACC ( Dai ni ppon
Ltd.)

Agi ng and Cancer,

Bi oResource Center
Sum t ono Pharma EC- 901025 00/J/ 025 Co.,
Resource Center for
Institute of Devel opnent,
Cancer,

[003

esource Center for

Ca c:ek?ijt 'Tloﬁ

Bi onedi cal Research,

m tono Pharma EC-910722 04/1/004 Co.,

f Devel opnent,

Bi onedi cal Research,

HCT -

TKQ0457 1-4439

40 Cell
15 TKG

TKGX604 1-4608 Aging and

Tohoku University HTI-29 ECACC (Dai ni ppon
01 Cell

Ltd.)

LS174T TKG

TKGD406 1-4468 Aging and

oku University SW80 ECACC ( Dai ni ppon

Sum t onp Pharma EC- 870928 02/ A/ 030, . Co,
11 k%ﬂ%%op@ﬂ%ﬁ?ﬁ@iﬁﬁ&?r?ﬁ%ﬁ%m&%%ﬁ?%a?% bcliney 2324584

Ltd.) 01

Name oflcnég{}ga[ I%‘

Dai 1y oo

cell =
line

ine
obtained

=

B EG RN

Cor por ati on) SWII6 ECACC (

Jgﬁgrnaqééngqf?i

manu

Dai nippon
LRelSQuOBE W

SnQOA¢ 091

the like

DRt
number or
the like

COL0O201

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

TKGO0457

I-4439

COLO320

RCB

RIKEN BioResource Center

RCB1193

003

DLD-1

ECACC

(Dainippon Sumitomo Pharma
Co., Ltd.)

EC-901025
40

00/3/025

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

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

SW11l1eé6

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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Co., Ltd.) 01 [0033] (b) Drug The bul k powder of
oxaliplatin (L-OHP) was obtained from Yakult 24
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 cel
survival rate was evaluated wth MIS assay
(Cel I Titer96TMAQ e0"sOne Solution Cell Proliferation
Honsﬁiga%o.Prﬂggga) Then, 1C50 value (a concentration at
i ch the nunber of cells is suppressed to 50%with
spect that, in an oxalipl atin-untreated . well). was
003 EPPEP L kR A i B R T R )
each cell line. The evaluation of the sensitjvity was
peh TG TEUPPBHFS Off TN GF L JCBFITS h0in 08 1 Anpaliplatin
passage nunbers and the average value and the
for 4% dmeare, deviatl osuval vel t heteofasereatartedarelh MIS assay
[0035] (d) Extraction of intracellular protein A
(Cel Iredli emnd VB 0L L00pVed Stilamiandishl Padhéfenttdehl?sssar,ePromega) .
washed wth ice-cold PBS three tinmes and then

Then £O0IdECHETUEY (S A1 Mt Hbn &t WRhRh Rolki eefBBr of cells is
Suspension cells were washed three tines by repeating

supp%%@ééch ft 95'%%1@@%9%%%“%5%% tinn gﬁsongfpigtjf'n—un%feated

tal ne each cell spension was transferred to a
5-nl m crotupe; the cell _suspensiQ s centrifuged.
we11 Py ERE 4283 05 o8 a0 M REFBLBTa R TR 1 in cacn

cells; after the supernatant was renoved, 400 pL_of a
cell ckiney ydine eNGHIEE108 RSl FRCUPBRS D34 EHAPSAS PRl Pfed four
~ protease inhibitor cocktail (Sigm)) were added
timeg hertdt gelilhehaEling def tesebf cvath 3o nUMegsoang the average

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 centrifugedat4°Candl,200xgfor 10minutestocollect
the cells; after the supernatant was removed, 400 uL of a cell lysis
buffer (9mol/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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treatment under ice cooling; the suspension was
centrifuged at 4C and 16, 000xg for 20 m nutes; the
supernatant was frozen rapidly with [iquid nitrogen;
and the frozen resultant was stored at -80C until 25
the analysis. A part of the supernatant was used to
performprotein quantification (DC Protein Assay Kit,
Bi o-Rad). [0036] (e) Sanple preparation for protein
expressi on,anal.ysi.s., wi.th Pr [ ' r [ -
the R G3Rop WY SESr P kPP arR v 43RG £ fedr M brotein
adjusted to have a protein concentration, of 5 / mL
quani T Hoat tet | (PGSt Eo bt h Ao Pakchtch gt pritdhse -
inhibitor) and then adjusted to have a concentration ,
[0030F 1 ny/ () GiRrRls RF¢RATIRMRSRT DEFFRIN CEPIATSION pRlySis
acetate buffer) (hereinafter, referred to as buffer)
with MavdtrgireCpkd ehdd4expredBfopl amdly$ies adj dstedcsanpler protein
were applied to each spot of a cation-exchange
Priot£iniieid ivaay 2y (seM0 t BheviBad) prebkech badcbgepation of 5
pretreated with the sane buffer, followed by reaction

mg/m]pxlv'itﬁ?léb@gﬂi?nl Qs Lot @}ié%l&lh@ proR@ 3ROt nWaBitor) and
ma§hed t hree imfes wth the buffer and rinsed tw ce

then \ém;%ltéplgmeldl 11_6 Qs%taerc'opéfe% %af%&ﬁi%l%/ﬁﬂﬂ%gh ai%?iu@:[on/waSh

absor I nNg nolecul e ution

of sinapinic acid in 50% 0. B% TEA sol utiaon). was
buffepniit FBdéHElhaE%B?t?v@@%\%@pa&ﬁr&lﬁa%ﬁ%r rte)ﬁeersf&& to as
surface was dried, the analysis of the ProteinChip ,
buffery hpvias el Périvedt. TRE 1pk of dihe axPrelsed saATRaAS Were applied
anal yzed with surface-enhanced |aser
to ead@soppt icdnA i Zat+orchdmes ffrotkighhipessrapdEMloneBer-Rad)
(SELDI - TOF M5) . As an anal yzer, ProteinChi pTMReader
whicK Modebe 8OBBrkErealica- iaeh) thWass asethu e, afal ysved wgsreaction

performed under the follow ng
by incubation for 1 hour. After that, the spot was washed three
times with the buffer and rinsed twice with milli-Q water. After
drying by air, 0.5 ul of energy absorbing molecule (EAM: a saturated
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). Asananalyzer, 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),

2,000 to 30,000daltons; laser intensity, 220; detector sensitivity,

8; and 104 shots in total per sample. The extraction of the peak
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conditions: opitimzation range of a mass-to-charge
ratio(nmz), 2, 000 to 30, 000 daltons; |aser
intensity, 220; detector sensitivity, 8; and 104
shots in total per sanple. The extraction of the peak
26 having a signal-to-noise ratio (S/Nratio) of 5 or
nore and the protein expression conparison analysis
were perfornmed by using G phergenExpressTM Dat a

hav1N€@¥Hﬁn§ﬁ£&ol£EEggré%loQ@Vﬁ%é@i@ﬁo@@@&Yﬁb§e %Hﬁﬁ@proteln

proteih expression and oxaliplatin sensitivity T
ex réglsatl on beITtL Vaverelnsoann ! CSO Vallue and ea eal}%flor.‘tlltﬂgHSI tB/ of usin
Praaen-cel 19" e was anaP 38 for a1 prBFeln peaks Y g
det ect edby SEI DI - TOF NB The |inear regression
CiPhgRIPHEFBIRAS peifer Medagisdut -the rel ati onshi p between
a Iogarlthn1value of the I C50 value and the peak
[0037V ht ensi t y£) Roprreteitaohasi g sl peakyaph & ofglinst e g Heon and
following relationships was selected as an
oxalpgahtphatenssensgityvity-related candidate protein: P
value < 0.05; and determ nation coefficient (r2;r,

Pedli & 0P TOF { 6h Abé O 60EiA T CELNTHh17e0aBd FhBeak intensity of
correlation analysis and the |inear regression

each@@@hﬂ%ﬁ%Nﬁ%QnQ@?EQBT%QJEQ §b€81n§8§§s%%€%%€éHbySELDI TOF

W ndows (registefed trade rk rsion 15
38] 2 Results a) Eval uation of_ oxali Iat
MS. sen5|t|%| y Tin P SGThds o?nﬁg Bn- C SrB%{g canc&?out the
cell lines The |1C50 val ue of each ceII line wa

relaﬁl%ﬁﬁhﬁﬁ Potwech 13, 6oIpM BN Yhere ﬁﬁst?%cgﬁwl¥@&u§ and the

wi de range in the sensitivity (FI%
peakintensity. Aproteinhavingapeakw lchsatlsflesthefollow1ng

relationships was 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 (registered trade mark) (version 15.0.1).
[0038] (2) Results

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

The ICsg value of each cell line was 0.84%20.20 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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[0039] (b) Protein expression analysis 42 peaks in
total were detected by the expression analysis using
SELDI - TOF M5 under the above-nentioned anal ysi s
conditions. 27 [0040] (c) Correlation analysis

bet ween protein expression and oxaliplatin
sensitivity Through the correl ation analysis and the
i near regression analysis, the peak detected at m z

[OO4@§ 11, OOQC %o}} lQQ1WW%4é%§§%IEQtQQ¥ﬁ d%éyﬂéiﬁfgg51onand

correl atlon W th the oxa n sensitivity
Fig. 3). [0041] Exanple 2 (1)

Oxalhgkﬁg%nAgegEFE§ gyklnds of human col on cancer cel

lines (DLD-1, HCT-15, HT-29, LS174T, SVASO SW620,

angn e Fﬁ@ t%ﬁmpggg%g%ﬁ%&P aQﬁ%ﬁﬁ%ﬁl%? he linear regression

(cis-Di anm nepl atinun(l1)dichrolide, SIGVA) were used.
analypescethe speak vagtecied aft enr/?em%slm,é)otoo @ td,100086s found

prmol /L cisplatin for 48 hours was eval uated by MIS
to hasgsaysignihecsatearmmiert iam vl thBExteeplxe 11 pdrd itheeh€50ivity

val ue was cal cul ated. The extraction of the

(ICsd Ranaes! lwiar, preahe migt.hg)protein expression
anal ysis, and the correlatlon anal ysi s between the

Oo4pfote|n @%gﬁﬁ%@l?ﬂ and the cisplatin (CDDP)
sensitivity re perforned in the sane way as in

iggfat?%h%%[0042] (2) Results (a) Evaluation of

nsitivity in 7 kinds of human col orect al

cancer cell lines The | C50 val ue of each cell |ine was
3.%%0?%301*? 726{19'1_'9_'_5 6>f human colon cancer cell lines (DLD-1,

HCT—iS, HT-29, LS174T, SW480, SW620, and WiDR), and as a drug,
cisplatin (cis-Diammineplatinum(II)dichrolide, SIGMA) were used.
The cell survival rate after exposure to 0 to 1,000 ymol/L cisplatin
for 48 hours was evaluated by MTS assay in the same manner as in
Example 1 and the ICsy 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.
[0042] (2) Results

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

The ICsg value of each cell line was 3.33x0.80 to 26.9%11.6
uM and there was recognized a wide range in the sensitivity.
[0043] (b) Correlation analysis between proteinexpressionand

cisplatin sensitivity
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pM and there was recognized a w de range in the
sensitivity. [0043] (b) Correlation anal ysis between
protein expression and cisplatin sensitivity 28
Through the correl ation analysis and the |inear
regression analysis, the peak detected at mz of 11,
000 to 11, 100 was recognized to show tendency of a
correlation with cisplatin sensitivity (1C50 val ue)

(F’iflgro& h ﬁlﬂét&%refﬁ?&[ %Jl@%l@%ﬁ@%@l@ ﬁ?&lie%r regression

par anmet of tota platinum-at the tinme o

dn1n| ratl t he, ci spl _at

anal JRTL LBt R B rchh kB 1Y 2 ihart - R0t it dbste s 16609m i 2ed
ng/ n2) for once in a clinjcal use of cisplatin was

to shyinitfirgteacen ot %.%&%ﬂ?%ﬁﬁﬂﬁghﬂPéﬁ}SﬁspﬁaEPBOBeFEHBletY (ICso
thereof was calculated to be about 9. 5to 11.0 pM

valug¢talitid -atied whenthée, bodedonf blee rheaaagfoKlasdrigsparameters
was set to 1.50 to 1.73 nR). Therefore, a cut off

of totalluplaasnsrtat thellingMofforhé elni@SG twaltienod f eachcisplatin
cancer cell line with respect to cisplatin and the

(BrigBaeer™cehbekbtnes, Wehee gl assi fbaf) | Niterd WD nBQuRs: deke (100
a high sensitivity group and a |OMIsenSItIVIty group.

mg/m?'%LS J‘%Lr %%Lge in tah?rlg %%laugegglff b‘:{@gﬁaltgﬁr §a3€, %}? %hgtered,

peak intensity o e peak detected at niz of

,100Q i he .|
: pe%%mce@%aﬁ%fm%lno%se o R e eSr e %&}%ﬁlawd to be
man colorectal cancer ceII i nes (COL0320, HCT-15,
abou?ﬁ §§x>£%f?ﬂ¥ Q%iﬁﬂﬂ?ﬁﬁ%ﬁﬁﬁ%t%§§> é?ﬁéﬁc?@éﬁFOfJapanese

ECACC)), and as a drug, an irinotecan active
was st atm)|1{530(‘[8|>\|.13873 gt ai nBhetedare, a cut off value was set

to 10 pyM for the ICsg value of each cancer cell line with respect
tocisplatinandthe cancercell lineswereclassified into twogroups
of ahighsensitivitygroupanda 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. 5).
[0044] Example 3
(1) Method

Ascells, 5kinds of humancolorectal cancercell lines (COL0O320,
HCT-15, HT-29, LS174T, HCT11l6 (HCT1l1l6 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 ICsy value was

29



Yakult Honsha, Co., Ltd.) were used. The cell survival
rate after exposure to O to 1,000 nnol/L SN-38 for 72
hours was evaluated by MIS assay in the same nanner
as in Exanple 1 and the 1C50 value was 29 cal cul at ed.
The extraction of the intracellular protein and the
sanpl e preparation for ProteinChip analysis were
performed in the sane way as in Exanple 1. For the

calc §%¥§'SﬂE§{%&%f% .ﬂggwo %ﬁ%r1n@¥%@%hl§@§%oggoteln and the

r sonal tion I'0- Rad) was use the anal ysi s

erformed . ow ng, condi tions

i R e et A MR Y pecfdr‘%med in the
dal t ons; energy, 3, 000 nJ; and 265 shots in tot

same &y shpite. ExpHe 15t dt-ei hoBXPRRSRPBRY Shd y%¥%t%a%0hlp Reader
performed by using G phergenExpressTM Data Manager

(Modsl @CSFOMSEJeI(SZQHa?englttSO(la)BlEvaRéué)t WeR wiedNagg the analysis
sensitivity in 5 kinds of human col orectal cancer

was peelfbrinedemdeet h€3d Malwierofordchi ces t maisser avage 303 70, 000
to 33.7 nMand there was recognized a wide range in

daltcsrln@ gebsisthydd y- 11L@%6&1a11ban@re&1el@t§/ ,08, @0@lrysi $nd 265 shots
between protein expression and SN-38 senS|t|V|ty

in to?%}ﬁgef’%ﬁ%ﬁ) epha'i‘HB 1{1@1 %xB?‘%%gﬂ)%réngj‘d}é@g %}%s performed

s |nterV| area under the curve
Wm t 3 bt d
by usalfri%llr\éjt CHIPURTT Tt e 8682%{‘%9&“ % Ponof the

ol on cancer therapy regi men (180 ng/ nk/day) was
[004%blculat@81ﬁ?%H; S|, 449 nmol h/ L. The concentration of
SN38 required to obtain the sanme exposure anount
t htaoughvaRusiolen expoSire Sergsinsfddi Vit Y hig S5 kinds of human

colorectal cancer cell lines

The ICsp value of each cell line was 3.39 to 33.7 nM and there
was recognized a wide range in the sensitivity.
[0046] (b) Correlationanalysisbetween proteinexpression and
SN-38 sensitivity

Based on the pharmacokinetic parameters of SN-38 (Campto™
interview form), the areaunder the curve of SN-38blood concentration
(AUCgy-38) 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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Exanpl e was cal cul ated to be 20 nM Therefore, a cut

off value was set to 20 nMfor the IC50 val ue of each

cancer cell line with respect to SN-38 and the cancer

cell lines were classified into two groups 30 of a

hi gh sensitivity group and a | ow sensitivity group. As

aresult, there was a significant increase in the

peak intensity of the peak detected at niz of 11, 000

o) k0 i 1iVi ( 6).
of 2 ff]@d*%fﬁ%%t“ﬁwig Hhorier %%VV ‘s%%éa%%?h%tzr boeRy of TheSutE:

rotein dete z_of 11,000 to 1
ther%’&acﬁ el AERH S L T TR ]fa%%s peak

peak i ntensity assaoci ated mnth change in

dete%ﬁ%ldvﬁfﬁétnl*/e% thheuprQﬁ%ltr? AL dO® aPhéDget ¥t é&nérltﬁ?ff-th/ngroup

a ProteinChip array whose chip surface was subjected
(Figtobh.- chemical nodification different fromthat of a

CMLO chip array. [0048] (1) Method (a) ProteinChip
[004array argkdmplfeerd conditions used for exam nation For

t he cati on-exchange Protei nChip array (CMLO, Bi o-Rad)

anth dﬂ&@&ioo@t@&?heﬂaepf’b tet D@ porad @D detected as a
Bi o- Rad), the follow ng 1 ki nds of buffers were

peak uasf‘\qn/zp'& QLl( %Q)dméogl ﬁc'l@ﬁ '1960*%%0%%)1 BHE§a§igt éol nMchere

odlun1acetate buffer nNIso I um ac ate
nNIsod um acet.ate buff.er
were Bidtided cRldsel 1h g%%t%‘faek eé}s)lt PRt Cwlth change
sodi um acetate buffer); lﬂw phosp
in phyfaed )whefher 5%%0%%%%3%6@%%@@@§1etﬁﬁt?do<>f5@0t 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 wused for
examination

For the cation-exchange ProteinChip array (CM10, Bio-Rad) and
the anion-exchange ProteinChip array (Q10, Bio-Rad), the following
15 kinds of buffers 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-HC1 buffer); pH 9.0 (50 mM

glycine-NaOH buffer); pH 9.5 (50 mM glycine-NaOH buffer); and pH
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nmM phosphate buffer); pH 7.5 (50 nM phosphate buffer);
pH 8.0 (50 nM Tris-HC buffer); pH 8.5 (50 mM
Tris-HCL buffer); pH 9.0 (50 mm gl ycine-NaCOH buffer);
pH 9.5 (50 nM gl yci ne-NaOH buffer); and pH 31

10. 0(50nmM gl yci ne- NaOH buffer). Forthe immobilized
metal affinity capture ProteinChip array (I MAC30,

Bi 0- Rad), phosphate buffered saline (PBS) was used.

10.0 g%g%@l%ﬁéi@{/ﬁ’éc% gﬁ%@@%?@ i op, f Qée%ﬂl'o% s zlésdirﬂ%a%gfinity

arrays and anal'ysis condition The sanple
reparati on for anal ysi Lng O0_or, QIO arr n
cart S REe oo e ot et AT APT afSSVERD) CompaEP AN tasPRptered
~each buffer in the item(a) and according to the item
salipge) (BBSt He2see$edn " (1) Method" in Exanple 1. Note
that, as an anal yzer, ProteinChi pTM Reader (Mde
[0049PCS4000 Per SenmallebBdr¢epanat Bpo-RadpnwdysisedsiagdMHeand Q10
anal ysis was perforned under the foll ow ng

arragOnehd | OMslysbsSscoadpeiod to 70, 000 daltons; focus
mass, 11, 000 daltons; energy, 3, 000 nJ; and 265

shots sa&r@lteo%ﬁépgﬁét%@ﬁpf@r 205  61iR8NBIE0 or Q10 arrays

preparation for analysis using 'MAC30 array and
e s o R R
in tH5d ST SanBie SR B 51 T, - Shd Bbl 1aron ot SERELon " (1)

sample to the chip surface and subsequent procedures
Methq@l endewdidicel- udiatg tiBS aesey #pRbY AL t REOTCeRCLAP aBeader

a buffer and according to the item (e) of the section
(Model pCR4ANBOHIY'sdme ERdaplien] . BiNotRad)hues weechnanddihgzanalysis
was performed under the following conditions: mass range, 0 to 70,000
daltons; focusmass, 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 NiSO,

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, asananalyzer,
ProteinChipndReader (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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Prot ei nChi pTM Reader (Mdel PCS4000 Personal Edition,

Bi o- Rad) was wused, and the analysis was perforned

under the follow ng conditions: nass range, 0 to 70,

000 daltons; focus mass, 11, 000 dal tons; energy, 32

6,000 nJ; and 265 shots in total per sanple. [0051]

(2) Results It was recogni zed that the peak of the

candi date protein detected as a peak at mz of 11, 000
6,005%3;’(:%/1&% 585 Exaople; 4 tBtégcgeraQQﬁﬁé? condi tions

t hat array was used an H was 4.5 was

mar kab lowered at pHof 7.0 to 7.5 in both CMLO

[OOSQEray an ) S%i#%y. The isoelectric point (pl) of

the candidate protein was estimted to be 7.&,%0 7 ,

.51t | iR RddPEPBRL ZEHe LRANIITRS Pt nthiRiscanfsdate protein

detected in I MAC30 chip array whose chip surface was
deteqeed \at @dpeakt AtNRSORT [1009H0 Erahpl €08 in Example 1 in such

(ldentification of candidate protein Al) (1)
anal¥si s nabhoht bénsotlesul @l desghiyovasandedated ppbtean Al S was

By using, as calibrants, bovine insulin (5,733.51 Da)

rema 208b B¢ Ul & £3d eahipe £¢ 7( $2¢ 369, 96i ba)o twhesa omalreeyl ahd 010
wei ght s have been known, the intracellular protein

Xtr i%,@é@é- ﬁlx’tgj Fedor tOnL NELRARSAt tej
arta alf@%%fioﬁ§ y J?in (éEL Iﬁ%dﬁ(&s-?% t%e san% %n%f?s?én vas

.condi.tions 0 array and nv sodj um acet at.e .
esStimgfed o gﬁ ﬁ'. ) Oaz' gi’ n frf'l?d%(r)lo S i)%pe)rceasréllodﬂl‘_’lte protein was
anal ysis. Asaresult, the nolecular weight of the ,
also dedditace i prigti 1P AR1peakr WA RSS FALRAF 1 of e T'ES p9bivated

Da (Fig. 7). [0053] (2) Purification and
withNep@4.fi cation of candidate

[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

33



protein Al (Purification) |In order to purify and
identify the candidate protein Al, the 33

intracel lular proteins were extracted fromtwo cell
lines, the cell [line HT-29 expressing a high | evel of
the candidate protein and the cell line COL0320
expressing a | ow | evel of the candidate protein, by
the sane nethod as in the expression analysis. Both

1ntr§§gP;L§§a¥rb AN §RUgL -annunt é’\?élc? fﬁ:@ﬁl%g"i%qq ohthe the cell

resu e protein quanti cation

itated with TCA, Afte t, the ect

1ine BB i RrBs harer ida A CHET Bt BB RSP fan and the
solvent and dried at roomtenperature. IEFIyS|sbuffer

cell (gip £XLOFHONEYRFBES1NZ08 GHAPSEVEd, TF | i CRAPPate protein,
DeStreak reagent, CGE Healthcare) was added to the

by thw ecinsi netbsdans théheesubraasinasaraliyeed. atBatdomamples in
tenperature, followed by ultrasonic treatnent. The

an epnepareduhEF warplealsol ubaosndwas tert rdsuged ahdtitdieprotein
supernatant was applied to an i mmobiline drystrip ge

quaanfﬁéaEQoﬂoyeaﬁpnpkéﬁﬁﬁﬂtaﬁédcﬂhjﬁf feal.t hcaredr. tH®, the

was swel and thereafter, isoelectric focu5|ng
coll&¢§ &%gr QaQ?sqggﬁawaéﬁ arit ﬁ Letdi® )é%ﬁéykolvent
elec ocusi ng, he |nnn Ine drystrip gel

i 1ibrated
and o B R bRaro Bl BEe T ophih bEF & F&ﬁﬁeefa“ﬁwea 2Mthicurea,
| ycerol, 2% DTT, 2% SDS, 100nNTr|s HCl pH 8. 8) The
3 CH%&évHﬁo?aﬁ*éenﬁ?nh%d PRetBRYK IeRgeG&I §le§&6f1€é€f8c>j Wat%added

el ectrophoresis at a constant current of 25 mA. As the

to thggireaigdd atwessad pbeyasmlitaritdes s adr ead agefoqmpenperature,
18% gradient, 16xI6 cm (BIO

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 Vv, 15 hr).

After the completion of isoelectric focusing, the immobiline
drystrip gel was equilibrated in a sample buffer for two-dimensional
electrophoresis (6Murea, 205 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

and 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 CBB G 250 and decolorized wwth 5% acetic acid.
The i mage of two-di nensional el ectrophoresiswas

obtai nedwith 34 GS-800 calibrated imaging
densitonmeter (Bio-Rad) and the i nage was anal yzed

w th PDQuest software (Bio-Rad) Then, an analysis for
compari son was perfornEd. [0054] (ldentification)

GS—8§(?Sce nratthed Ilrrﬁf tagﬁifgcgrb;étépe lfﬁ?ﬂ%%t S]}Br‘@‘g@'ﬂhage was
obtalned b the SELD] - TOF SIS |n t he
analpegd e hehi pPUYss eﬁ?ii%%ﬁ% g%%%gkﬁ¥ese gaPhgna%VSlS for
devel oped by tmo di mensi onal electrophore5|s and in
compahesonovedwageamgE: nol ecul ar weight, 10 to 15 kDa;
and pl, about 6.5 to 8.0 (in the vicinity of the
[OOSmeutraI pHlent{¥ic¢diosenspots, 4 spots show ng high
expression |level in HT-29 conmpared with COL0320 were

seb£sé@dohFithe 8)nforihoseorspabsunerdecdarafifdat@andptdieein Al
proteins were digested with trypsin in the ge

mol@&ﬁ?éf"vfé&gth% a1 kngys npt.hody Af ves) Jﬂ’c@lnéchﬁyﬁﬂfét ENSI-TOF

were anal yzed (MS/ M5 neasur enent) u5|ng liquid
At ogr.aphyj ma t r
w5 20 ST BDUATES R BREEHLOU Y ABOLA Mg s prosent on
obtalned results wer e subj ect ed Nﬁ datab
the ggl, EAvS]BBSS) mwaaﬂaméaaae%tsfe? EAPUPBERAP SRd in the
(ol ecul ar wei 11,072, pl: 7.3) identified w
follewengpange i I mldtaerdmemghﬁg 1@ tdr E8poned Hfo @P@ut 6.5
result obtained by the SELDI - TOF M5 anal ysi s
to 8.(0mbiecthaw iwginghty. of 151057 2euplkal7pB) t o OF BhosEremetshe 4 spots
f or egoi ng,
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 theanalyzed4 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 correlationwith oxaliplatin

sensitivity and was detected as a peak showingm/z of 11,000 to 11,100

was identified as S100A10 (S100 calcium-binding protein AlQ,
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the candidate protein Al which showed a correl ation
wth oxaliplatin sensitivity and was detected as a
peak showing nmfz of 11, 000 to 11, 100 was identified
as S100A10 (5100 cal ci um bi nding protein A10, 35

Cal pactin-1 light chain, Calpactin | |ight chain, pl0
protein, pll, Cellular ligand of annexin Il). [0056]
Exanpl e 6 (S100A7 and S100A8) The intracellular

I
corpRELELL o5k aohL0n, Sl AEET A gancrt felljq barpes sus

he sanme c dltlons as those in the item
ell{i%r(ﬁlqgﬁéé% tFEREE ?Pm@thod" in Exanple 1. As a
result, two protein peaks rel at ed mnth t he
[005Gkal i pl d5aTEsénd tiSAQAA7 iangd FOE)of prot ei nA2

andprotein A3, were found The peak intensity of the
pr‘lateemtﬁacshbuédrabmt@mrf ¢ ct tor sehatliedir Wi 8 lsapiger cell
oxaliplatin (L-OHP) sensitivity (1C50 value) of each

line Ganrcenatekkd uaen§F gM19) arkrayadddts@mM hasedHGA bhéfer (pH
| G50 value of each cell line with respect to the

) RakhB! k. cIRE GANELR sCehbsd IS heel eefil BSSiIIH €He section
|nto two groups of a high sensitivity group and a | ow

ﬁﬁﬁﬁﬁkaﬁkyEx ?f@ f“tIAsa CP@S@IE %ﬁky%r%EeQn gegk% related

was roughly correspondlng to a

concen Qn at of ¢ .
wich SQRRA B A RS e AT T et o PRAE S S Gl 1 Agenaprotein
increase in the peak intensity of the protein A3 in
A3, e |Toibnsitivity group (Fig. 10) . Note that, the
cell line LS174T was excluded fromthe targets of the
artiley siem hdodismes ithe & Nhratpoo st |BSssheiegd 52 significant

correlation with the oxaliplatin (L-OHP) sensitivity (ICso value)
of each cancer cell line (Fig. 9).

In addition, based on the ICsy 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 uM 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
inthevicinity of the peakof S100A10. Thecalibrationwasperformed

by using bovine insulin (5,733.51 Da) and equine cytochrome c
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[ 0057] The peaks of the protein A2 and protein A3 were
present in the vicinity of the peak of S100A10. The
calibration was performed by using bovine insulin
(5,733.51 Da) and equi ne cytochrone ¢ 36 (12, 360.96
Da) as calibrants. As a result, the protein A2 was
supposed to have a nol ecul ar wei ght of 10,835 Da and

t he protein A3 was supposed to have a nol ecul ar

(12,%8b98k % 1%53 Q?nghg%£?£1£% rké%ﬁﬁﬁp'et$ pyoeéiﬂgAz was

"éach”of Ki'n aving a pH o
d ea

Supppﬁ'ega?ﬂ hEEE W%ﬁ%ﬁf e iy ﬁa&%eﬁogfﬁo%%ﬂaa’é?&%?}é Bfotein

result, the peak with the nol ecul ar wei 0
A3 wge ssspeaeaetpeaéga ar BRaPREBRY WE1ghpHOSf 16/ 34909? 0
and the peak with the nolecular weight of 11, 340 Da
[005Bhcr easelis riendidann e &, dypHsohgeeaohtof 6Lo 5<,irwhr‘e|0éb9uffers
pl was estinmated to 6.5 to 7.0 and 6.0 to 6.5,
havihgspest b¥ed y0 tBaded coanthoseh gsaldsl 0 tarerayr ehdian10 array,
were searched in a database (Expasy Tagl dent

change%nf@é@n/ﬁémvlmtgh/wta%obﬁéu_%geaeﬁy SENDI-TOAMS.  As a
result, the peak shomnng 10, 835 was found to be

resugaooé?eﬁ '&7 Qﬁ rrhlg'l@ghgggl%giﬁhg éag 10,835 Da ((jiecreased

[gran gratlon I'n factor-rela te

cona BT B 1 T LS 08 P e mreconas

cal ci um bi ndi ng protein A7 Psori asin %
Welg{l’e@@f}l&%Qﬁﬁq%@%?@a{k%wﬁtﬁa?ﬁﬂ%660ttoh PeyRereby
estimated to be S100A9 having a nolecul ar wei ght of
pl wag, e4RibytSELDP-$OF VB Va8 snddbed bA Phé, respectively.
relationship with the oxaliplatin sensitivity. As a
r eBabéq ohffose results, the proteins were searched in a database

(Expasy TagIdent tool: http://www.expasy.ch/tools/tagident.html).
As a result, the peak showing 10,835 Da was found to be S100A8 (S100
calcium-binding protein A8, Calgrénulin—A, Migration inhibitory
factor-relatedprotein 8, MRP-8, p8, or the 1like) 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 S100A9 and the
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was no significant relationship between the expression
| evel of S1009A and the oxaliplatin sensitivity (Fig.
12) . Accordingly, it was revealed that there is no
rel ati onshi p between S100A9 and the 37 anticancer
agent sensitivity. [0060] Exanple 7 1) Method From
HT-29 cells expressing a high | evel of the peak
detected at mz of 11, 000 to 11, 100 and COL0320

antiggru:ére%?élﬁtg‘sé&gs?tkg’%ggvel of the peak,

ntrace pr ot ei ns re extracted by the sane

t hod nple 1. 10 pg of the proteins were
{006ggpl|ed n%% ane of 16.5% pol yacryl am de gel and

SDS- PAGE mas performed at a constant voltage of 100
) Mgthodter el ectrophoresis, the proteins were blotted
onaPVDFnenbr anebyusi ngadr ybl otti ngsystem (i Bl ot TM
| Nt em dde?)®. ce Al b egx it ek i awasgle oredisct ed, t181 peAKDdabected
an endogenous protein were reacted with primary
at m/anbifbdd) @80 ta @1,ani asd UAIIB Iredllenakprassibhgdy low level
(purified nouse anti-annexin Il |ight chain nonocl ona

of th@rﬁéa@@d){ntBQCE!’L@H?EQ%%L‘CKH&:LLF@@&@& QidteS)k takith dRhie-SRDe t hod
nonocl ‘onal antlbody (Anmbi on), respectively, foll owed

as 1rp)f?k>£%}ﬁalr{§0t' 98 {;' lfxec‘ ase _rYS %ﬂeb% queda@n each lane

osphat a nouse anti b dy

ofl@%ﬁ@%a%%f%@%?%“ﬁﬁéh Sad 2R e SSEC&@G A5 «'constant

det ect ed Qy Lum noi mage anal yzer (LAS-4000n|n
voltage o ],_M afgﬁécﬁk}r%trqmﬁls,at C%%‘%ﬁ,yns 'were blotted
anti body, and a reaction substrate, those |ncluded in

on a PUREmMdTNHanesleens 1 nestdmnb Bh ot 1 naAuAS et d@licdA” KERvitrogen) .

After blocking was conducted, S100A10 and an endogenous protein were
reacted with primary antibodies, 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 antibody 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
Luminoimage 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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(WesternBreezeTM Invitrogen) were used. [0061] (2)
Result The expressions of S100A10 in HT-29 cells
expressing a high 38 level of the peak, which was
detected at mz 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 using the

leve?ncg é—l\ggfée?%r cliongls pdhody a(tF'ng’z %%) 113%06'—%5'\@1 100

etermning sensitivity t

in th%%;tazencrgéﬁggggts%?conpr sl nsgu%lr(l:gal\!a%rq( nffn;% %gazpr of ?Egample

determ ning sensitivity to an anticancer agent
1) 2@ ok M7 B 126 1 L RGN T e 14t ilGaiTde P Taddfit PPEK were

a plati num based conplex anticancer agent or a plant
confarkafiobd- destoed bhottangensiagefihe s3ntAmatREA1Pomonoclonal

determ ning sensitivity to an anticancer agent
antilaeder dihg. to3claim 1 or 2, wherein the anticancer

agent is oxaliplatin, cisplatin, irinotecan, SN 38,

or a salt thereof. 4. A method of determ ning

sensitivity to an anti cancer agent, conprising

measuring a concentration of the marker for

determning sensitivity to an anticancer agent

according to any one of claims 1 to 3 in a specinen.

5. A nethod of determ ning sensitivity to an

anti cancer agent
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according to claim4, wherein the specinen is a
bi ol ogi cal sanple derived froma subject having
cancer. 6. A nmethod of determning sensitivity to an
anti cancer agent according to claim4 or 5, wherein
the specinen is a biological sanple 40 derived froma
subj ect who has cancer and has received an anti cancer
agent. 7. A kit for conducting the nmethod of
determning sensitivity &0, afsanticancer agent
according to anyone of clains 4 to 6, conprising a
protocol_ for_ne ring a concentration,of the mark
Fof - Gt T hT b CosEHel CTv1g 500" i ANt FOACe) - Bgant °* 29en
according to any one of clainms, 1 to 3 in speci men.
compgishngj @ GREGHUNTILRILRY &R 71 ey B 1 t?el%sﬂp“@ci fen St 0AL0.
a biological sanple derived froma subject having
cancer. 9. A kit according to claim7 or 8, wherein
the specinen is a biological sanple derived froma
subj echanker fax dateeniahdg k&g s irtdoditweto an ant i cancer agent
agent. 10. A nethod of screening an anticancer agent
acco$80ahtovd tymenhanei-ed nadenbnt COAREEL S i1aR@ NS 1§ p1as idlm-based
i ndex, an expression inhibition of the marker for
e : n [ 0 anti QL ;
comp L8k P RE T s S Ens BohE BY B ARc IR EgRIETRRaTea anticancer
nti cancer agent sensitivity-enhancing agent, which
agen?s obtai ned by the nethod according to claim10. 41
12. A conposition for a cancer therapy, conprising a

3. Amarker for determining sensitivity to an anticancer agent
accordingtoclaimlor?2, whereintheanticanceragent isoxaliplatin,

cisplatin, irinotecan, SN-38, or a salt thereof.

4. Amethod of determining sensitivity to an anticancer agent,
comprising measuring a concentration of the marker for determining
sensitivity to an anticancer agent according to any one of claims

1 to 3 in a specimen.

5. Amethod of determining sensitivity to an anticancer agent
according to claim 4, wherein the specimen is a biological sample

derived from a subject having cancer.

6. Amethod of determining sensitivity to an anticancer agent

according toclaim4 or 5, wherein the specimen is a biological sample
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conbi nation of the anticancer agent
sensitivity-enhancing agent according to claim11l and
an anticancer agent as a target of sensitivity
enhancement. 13. Use of a conbination of the

anti cancer agent sensitivity-enhancing agent
according to claim 11l and an anticancer agent as a
target of sensitivity enhancenent, for producing a

der1\r7g<§rﬂ%%5'sqlﬂjfé& tﬂﬁ%dk‘f@@%%rnce%ﬂ'an@ﬂg%t PQQeQ@eHraF%?Eh@Qcancer

cancer, conprising admnistering the anticancer agent
agengensngwty enhanci ng agent according to claim11l and
h anticancer agent as a target of sensitivity
enhancement. 42

7. A kit for conducting the method of determining sensitivity
toananticancer agent according toanyoneof claims4to6, comprising
aprotocol formeasuringa concentrationof themarker for determining
sensitivity to an anticancer agent according to any one of claims

1 to 3 in a specimen.

8. A kit according to claim 7, wherein the specimen is a

biological sample derived from a subject having cancer.

9. A kit according to claim 7 or 8, wherein the specimen is
a biological sample derived from a subject who has cancer and has

received an anticancer agent.

10. A method of screening an anticancer agent
sensitivity-enhancing agent, comprising using, as an index, an
expression inhibition of the marker for determining sensitivity to

an anticancer agent according to any one of claims 1 to 3.

11. An anticancer agent sensitivity-enhancing agent, which

is obtained by the method according to claim 10.
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12. A composition for a cancer therapy, comprising a
combination of the anticancer agent sensitivity-enhancing agent
accordingtoclaimll andananticanceragentasatargetofsensitivity

enhancement.

13. Use of a combination of the anticancer agent
sensitivity-enhancing agent according to claim 11 and an anticancer
agent as a target of sensitivity enhancement, for producing a

therapeutic drug for cancer.

14. Amethod of treating cancer, comprising administering the

anticancer agent sensitivity-enhancing agent according to claim 11

and an anticancer agent as a target of sensitivity enhancement.

42



