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efficacy could be nore appropriately judged by using |nprqyg%2@bogf QOL
(Quality of Life) or prolongation of |life associated with tundr growh
inhibition as an index rather than tunor reduction. In this case, to nore
| ogically and specifically confirmthe drug efficacy, it is desirable to
11 May 2005 2 utilize change of a biol ogical mnarker closelﬁmrelatln to a

tumor growt h inhibition WW@'OZ?HBd%a&Pf r o QIR DTN c ancer
t herapy,”—1n generar, Teactrvity of FTvimg body whenm—an d.lll.l cancet- agent
is adm _|s | ar gel y depends on §ce I|t o mor._cel |,

whi ch |s%a gelg of the drug, to the “C%gg grfﬁﬁfi“é
suscepti bi | |ty of tunor cell to the drugﬁggeai}quagggﬁ In y of
tumor cell. Such differences in susceptibility are attrlbutable to

guantitative or qualitative differences of target nolecules of the drug or
factors relating to the nolecules, acquisition of drug resistance and so
forth- Considering such a background, it would be very useful if change in
a tunor cell specifically caused when the tunor <cell as a target exhibits
susceptibility to a drug can be neasured by using tunor tissue obtained by
bi opsy etc., because early determ nation of drug efficacy, establishnent
of a treatnent nethod, selection of a newtreatnent nethod and so forth
becone possible by using the change as a surrogate marker. Further, if a

tunor cell is isolated from tunor-tissue obtained by biopsy or the like in
a conventional manner prior to a treatnment and then treated with a drug,
and whether this tunor cell is susceptible to the drug is determ ned

based on change of the aforenmentioned surrogate marker, it becones
possible to prelimnarily predict whether




the treatment using the drug is effective or not, and thisgy I E
extremely useful in clinical practice. It is inportant that e change of
‘this surrogate marker should be specific to antitunor effect, and it is
sufficient that the change can be neasured w th high senS|t|V|ty
Specifically, 11 May 2005 3 quantification of variations in the gene
expression specific to the antitunor effect of the drug, analysis of
quantitative variations of a protein d ong with the changes in gene
expression, analysis of functional changes associated with these changes
and so forth can be used as the surrogate markers. E7070
(N-(3-chloro-7-indolyl)-1, 4- benzenedi sul fonam de) is a conpound that has
an antitunor effect targeting the GL phase of the cell cycle, and is being

clinically devel ope Takashl Onva, Hiroshi Yoshi no, Tatsuo Ckauchi,

Kent ar o ?ﬁpﬁafg %E%ﬁﬁ? TS T YHRFa THYER, CHIak Eh i ANBIGANGER Nozonu
Koyanagi and Kyosuke Kltoh J. g% 1999 42, 3789-3799). Spectra of
intensity of the growth |nh|b|tory a this conmpound on vari ous

tunor cells are different fromthose of any of existing anticancer agents,
~and this conpound is expected to have an effect as an anticancer agent
havi ng a TeexgkcattFpogechanism |In order to accelerate the clinical

devel opnment of this drug and early establish a clinical treatnment nethod,
and contribute fThei ppeosetreiiveritiQd refl atpat kenhsméyhed ficy aridtingdvanci ng
treatment based on established treatnent nethods, it is desirable to

di scover whathapphytemeurealdatis muskepttibde tanabeasipihmindegalalgentised upon

the adm ni stration of the drug.
not.

Background Art

In a conventional clinical study of an anticancer agent,
its toxicity profile and maximum recommended dose are first
determined in the Phase I clinical study, and then the agent
is evaluatgd as a drug based on the response rate using the
tumor reduction rate as a criterion-for efficacy in the Phase
II clinical study. Meanwhile, with the advancement in‘cancer
biology in recent years, drugs having a novel action
mechanism for’inhibiting the intracellular signal
trégg%gc?%on system, angiogenesis and so forth are in the
course of active research and development. For these novel
anticancer agents, it may be possible that a maximum
recommended dose close to a toxic dose does not necessarily
need to be administered. Further, it is estimated that drug
efficacy could be more appropriately judged by using
improvement of QOL (Quality of Life) or prolongation of life
associated with tumor growth inhibition as an index rather
than tumor reduction. In this case, to more logically and‘

specifically confirm the drug efficacy, it is desirable to



In recent years, nethods of using various DNA mcr oarrays.ﬁglag%ggt
expression levels of a |arge nunber of genps at the sanme tinme have been
established and widely used (Schena M Shalon D, Davis RW Brown PO

Sci ence 1995, 270, 467-70; Lockhart, D.J., Dong, H, Byrne, MC,
Follettie, 11 May 2005 4 MT., @llo,~MV., Chee, MS., Mttnmann, M, Wng
C., Kobayashi, M, Horton, H. Brown E. L. Nature Bi ot echnol ogy, 1996,

14, 1675- 1680). Also in the field of cancer studi es, researches using such
DNA m croarrays are actively being conducted. For exanple, in a study in

whi ch di fhuseizargaecef! al ypipBhegocal Dhidbter VEIHdeNyesbigai g By £xpression
analysis using a DNA mcroarray, DLBCL has been classified into two of

di f f er ent tutgpegra@adoricihipitdodi héehaniss an gxenaregpressapkepr ofi-l es, and
it has been shown that this classification |leads to prediction of

prognosi s (Al i zbeethenRntEiceagerBthosepy, RE) Wel@l,L(D@thiVStYR@ﬁe@wal d A
Boldrick ic, . Sabet H Tran T, Yu X, Powell Yang .L, Marti GE, Moore T,
Hudson J 3]?“’1‘1‘_% hody] athes BB, a‘FFb'éﬂP?‘éﬁla‘Wn‘SWe‘? IW“&Stéﬁ‘éﬂ Y&, Greiner TC,

Vi b JO,. W 2000,
203, 505 1559 R R ey Suncoer pBLhL ey SF G ditorn et enePESH Rk S 21 ng
gene expressyon & Ad el 2o PRECAr Gy, OXMRETIO] ERICET Coll | 1nes iom

the Nati on Cancer Instrfute Int t at cell lines were

recl assi f sgseamdi Bihaivy oFakamber&sii Céo Weke @tajﬂqa:@atﬁ ogar s iwcherf U,
Ei sen MB, Perou CM Rees C, Spellman P, lyer V, Jeffrgy SS, Van de Rijn M

Wl t ham Mvéey gaymensdhitkiewrAcelBe Slich digThkenced, idhaloredd ibildnsy TG

Weinstein JN, Botstein D, Brown PO Nat Genet, 2000, 24, 227-35), a report

i n whi ch are attributable to guantitative or gualitative differences
of target molecules of the drug or factors relating to the
molecules, acquisition of drug resistance and so forth.
Considering such a background, it would be very uéeful if
change in a tumor cell specifically caused when the tumor
cell as a target exhibits susceptibility to a drug can be
measured by using tumor tissue obtained by biopsy etc.,
because early determination of drug efficacy, establishment
of a treatment method, selection of-a new treatment method
and so forth become possible by using the change as a
surrogate marker. Further, if a tumor cell is isolated from
tum9€§$i§sue obtained by biopsy or the like in a conventional
manner prior to a treatment and then treated with a drug, and
whether this tumor cell is susceptible to'the'drug is.
determined based on change of the aforementioned surrogate
marker, it becomes possible to preliminarily predict whether
the treatment using the drug is effective or not, and this
would be extremely useful in clinical practice. It is
important that the change of this surrogate marker should be
specific to-antitumor effect, and it is sufficient that the

change can be measured with high sensitivity. Specifically,
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rel ati onshi ps of the gene expression profiles of the panel 19{“3 % gypes of
cancer cell lines and susceptibility to various anticancer aggn g of each
cell Iine were discussed (Scherf U, Ross DI, Waltham M Smith LH Lee JK
Tanabe L, Kohn KW Reinhold WC, Myers TG Andrews DT, Scudiero DA, Eisen
MB, 11 May 2005 5 Sausville EA, Ponm.er Y, Botstein D, Brown PO Winstein
JN, Nat GCenet, 2000, 24, 236-44) and so forth. Further, there have al so
been several reports in which changes3in gene expression that occurred
when anticanc.er agents were caused to act on tunor cells were exam ned by

- sim | arlyquaintgfacEiNfoin ef aarriayt ignar ihy thaciedds raypred Nigra speeitisane

filter) (Rhee CH Ruan S, Chen S, Chenchik A, Levin VA Yung AW Fuller
G\, Zhangtw thensotiRemr ¥S®ct6 0f39Be4dug, Zamakysieeh o) quEndridan iDe

Lal ande-1, G ossenbacher R, Noorani M _Furst P, Oncogene, 2000, 19,
2913-20. KAF3RTKONRAPhPIGte i pdORIRVIERKERE KRDMES Bitt 958 M., Mel t zer
PS, Trent JM_ Dalton . Chin Cancer _Res, 2000, 4161-6). These reports
Show { hat SFRESERAPY | LTS (3 S TLAnGin e AR R A ST 1 Ko i el v

useful i n fIRAL) 300. Ofa ENUAGELISLGS v8! LLUS O D& G, ROPUl ati ons
and conpr ehensi ve Sfldi e of bio ogi cal cHanges of cells caused by drug
treat ment p@kxkhg | i ke at a nolecular |evel. D sclosure of the Invention
-An object of the present invention is to provide surrogate markers for

antitunor effeck70%0 7O -l drics-7Sigldal 94 ) c 0 ppobtisendd GARED ridrddety he
conpounds are caused to act on tunor cells. The inventors of the present
i nvent i onisnal gempgowithnges: has genengipumesi efif echsetrgdtamdETRe0GAnd its
related phase of the cell cycle, and is being ¢linically developed
(Takashi Owa, Hiroshi Yoshino, Tatsuo Ckauchi, Kentaro
Yoshimatsu, Yoichi Ozawa, Naoko Hata Sugi, Takeshi Nagasu,
Nozomu Koyanagi and Kyosﬁke Kitoh, J. Med. Chem,-1999,—42,
3789-3799).
| Spectra of intensity of -the growth inhibitory action of
this compound on various tumor cells are different from those
of any of existing anticancer agents, and this compound 1is
expected to have an effect aslan anticancer agent having a
novel action mechanism. In order to accelerate the clinical
development of this drug and early establish a clinical
tregggenF‘method, and contribute to improvement of QOL of
- patients by efficiently advancing treatment based on
established treatment methods, it‘is desirable to discover
and apply a surrogate marker that can be specifically used
-upon the administration of the drug.
In recent years, methods of using various DNA
microarrays to detect expression levels of a large number of
genes at the same time have been established and widely used

(Schena M, Shalon D, Davis RW, Brown PO, Science 1995, 270,

467-70; Lockhart, D.J., Dong, H., Byrne, M.C., Follettie, -



conpounds were caused to act on tunor cells susceptible to %hﬁg§505

anti cancer agents by the DNA mcroarray nethod and found changés i n gene
expressi on caused by these anticancer agents in common.. 11 May 2005 6
Further, they also found that, anong these genes, there were genes that
exhi bi ted changes of expression common.to three kinds of cancers and that
expressi on changes of these genes can be used as surrogate markers for the
antitumor effect of E7070 and its rel &ted conpounds, and thus

acconpl i shed the present invention. The present invention provides the

fol |l ow ng#.T1l, @ahbdhotl ¥.qr Chest, i MgSsusBepimdrir | . ,oWaagt anpr cell to an

anti cancer agent, which conprises: 1) neasuring an expression |evel or

| evel s of Kgbggaghbr Mgediertos), el eBrovomk He. gridipireoBdpserhgob®gy he genes
listed iq Tables 3. and 4 in a tunor cell collected froma cancer patient
treated mﬁ?ﬁsanlﬁnt1Q%§ﬁ$§80égent represented by the follow ng general

formula (1): C%A%VOSOlZI%(f@ g.e\gger%i n Aéepres nts a nonocyclic or bicyclic i
aromatic ring, T ey e Subs i tﬁ?gﬁ,rBs?%‘gjreess’elﬁefegrg- reEnbat ey
unsat ur at ed Ry ReTelg Rl a,-bs pEsE- 18 Bl d rocyclic ring
cont ai ni ngggﬁegﬁ%ﬁﬁir ogenrrrlaa omggg gcﬁlé?%%gé%%]@jeac g?b\%ﬁi Ef&rGray be

substit ut egdamflé ePiESEHthdy InMRAREMEdi PALSE OGdd B-eNd ¢ORpAbMANG One or

two nitrogen atonms, which may be substituted,
(DLBCL) was investigated by expression analysis using a DNA
microarray, DLBCL has been classified into two of different
types according to differences in gene expression profiles,
and it has been shown that this classification leads to
prediction of prognosis (Alizadeh AA, Eisen MB, Davis RE, Ma
C, LOossos Is; Rosenwald A, Boldrick JC,-Sabet H;-Tran T, Yu X,
Powell JI, Yang L, Marti_GE; Moore T, Hudson J Jr, Lu L,
Lewis DB, Tibshirani R, Sherlock G, Chan WC, Greiner TC,
Weisenburger DD, Armitage JO, Warnke R, Staudt LM, et al,
Nature, 2000, 403, 503-11). Further, there have been a.
report in which, by analyzing gene expression profileS'of a
panel of 60 types of cancer cell lines from the National

Cancer Institute in the United States, these cell lines were

reclassified and their characteristics were examined (Ross DT,

IR

Scherf‘U; Eisen MB, Perou CM, Rees C, Spellman P, Iyer V,
Jeffrey SS, Van de Rijn M, Waltham M, Pergamenschikov A, Lee
JC, Lashkari D, Shalon D, Myers TG, Weinstein JN, Botstein D,
Brown PO, Nat Genet, 2000, 24, 227-35), a report in which
relationships of the gene expression profileé of the panel of
60 types of cancer cell lines and susceptibility to various
anticancer ‘agents of each cell line were discussed (Scherf U,
Ross DT, Waltham M, Smith LH, Lee JK, Tanabe L, Kohn KW,

Reinhold WC, Myers TG, Andrews DT, Scudiero DA, Eisen MB,



Wrepresents a single bond or -CH=CH, 11 May 2005 7 X repj ?Qh@5-N(R ) -
or an oxygen atom Y represents a carbon,or nitrogen atom epresents
-N(R 2 )- or a nitrogen atom and RI and R2 rmay be identical or different
and. each represent a hydrogen atomor a |ower .al kyl group, and 2)
determning that the tunor cell is suseeptible to the anticancer agent
when the expression level or levels of . ,the gene or genes listed in Table
3 increase, or the expression level or levels of the gene or genes listed

in Table 4 decrease in conparison with those in a tunor cell , collected
from t he €aHEEtlbatbntPyEHGe WhBotetsiReRr WP R WaitiSEsAReNagent . 2.

A net hod &o %est'n C ti? | ity of tumpr_cell to an anticancer
agent, wh 8% %ﬂ%#1%@@ﬁi1§£%a gﬁﬁé4anagatﬁ8gﬁgﬁYhagent to act on a tunor
cell collectedgf | sal i ent - _hein
Fub O CANGS MR Slkp hie Q?P&‘% £406 3gelhichei ng

represented by t he oIIa1 oW ng gener%l_ Porrrupa_ ? _S(§2X788 (Q, wherein
A repfeseahﬁngsgnﬂﬁcdgﬂé‘éﬁﬁfé§s§£%]Eﬁa@rBﬂﬁhkﬁéﬁlﬁﬁbnVﬁhﬂﬂkaﬁﬁérb?
substi tut ed, represents a 6-nenbered unsaturated hydrocarbon ring or a
6- menber edgdnitat wepd ashaisid ec et onr knfo€ooehl §i wigr®nexandinkedo®pgn at om as a
het er oat om each of which may be substituted, 11 May 2005 8

simila;ly-using a DNA microarray (partly macroarray using a

membrane filter) (Rhee CH, Ruan S, Chen S, Chenchik A, Levin

VA, Yung AW, Fuller GN, Zhang W , Oncol Rep, 1999, 6, 393-401.

' Zimmermann J, Erdmann D, Lalande I, Grossenbacher R, Noorani

M, Furst P, Oncogene, 2000, 19, 2913-20. EKudoh K, Ramanna M,

Ravatn R, Elkahloun AG, Bittner ML, Meltzer PS, Trent JM,

Dalton WS, Chin KV, Cancer Res, 2000, 4161-6). These reports

show that the analysis of variations in gene expression is

extremely useful in comparison of characteristics of two or

more cell p0pulatidns and comprehensive studies of biclogical

changes of cells caused by drug treatment or the like at a

molecular level.

- Disclosure of the Invention

... An object of the present invention is to provide

=

surroéatérmarkers for antitumor effect of E7070 and its
related compounds in cases that the compounds are .caused to
act on tumor cells. _

The inventors of the present invention analyzed changes
in gene expression’caused when E7070 and its related
compounds were caused .to act on tumor cells susceptible to
these anticancer agents by the DNA microarray method and
found changes in géne expression caused by these anticancer

agents in common.



C represents a 5-nenbered heterocyclic ring containing one<pMay%§EP|trogen
atons, which may be substltuted Wrepresents a single bond

represents -N(R ) - an oxygen atom Y represents a carbon or nitrogen
atom Z represents -N(R 2) _or anitrogen atom and R and R2 may be
identical or different and each represent-a hydrogen atomor a |ower alkyl
group, 2) neasuring an expression level or levels of a gene or genes

sel ected fromthe group consisting of fhe genes listed in Tables 3 and 4
in the tunor cell, and 3) determining that the tunor cell is susceptible to
t he anti cancer EgeﬂhemhethéyuahsmpEesaﬂoahheyeémmngIﬁﬁeeb5gehesLhEhgsae or
genes listed in Table 3 increase, or the expression level or levels of the
gene or Q&REs Peseedthat eplldbdtgddebprnase ¢hH expymmsionnorimpant hose in an

untreated _tunmor cell. 3. The nmethod according to 1 or 2, wherein the
expr essi oﬁhlr&‘?*ef‘lﬁﬁisl o fancers; ﬁédgéhéto‘?xml% é’hﬁé‘§§ﬁr e thgse

tif t t duct
of e GeRBIBE GERCEC L Ay “H BRECC i BRERPT By R Lo BRS HBB acCor di ng o

| or 2, wagiglp Lpe 1;:7@“?‘@%%%5 Mﬁkﬁér V\#Iﬁ%cﬁ.llédsof aﬁaﬁetﬂﬁge or genes are

neasured by quantifying an a transcription product
or producizgcempl h&8NEndpreRees byvaHalbhtative PCR. 5. A reagent for

gquantifying an RNA for use in the nethod as defined in 4, which conprises
an ol igonucl eot e presgmienmveartyohopibeifdé dise Folapdnest.. 11 May 2005
1. A method for testing susceptibility of a tumor cell
to an anticancer agent, which comprises:
1) measuring an expression level or levels of a gene or
genes selected from the group consisting'éf the genes listed
in Tables 3 and 4 in a tumor cell collected from a cancer

patient treated with an anticancer agent represented by the

following general formula (I):

W—S0,X B =
()

wherein A represents a monocyclic or bicyclic aromatic ring,
which may be substituted,

B represents a 6-membered unSaturated hydrocarbon ring or a
6-membered unsaturated heterocyclic ring containing one
nitrogen atom as a heteroatom, each of which may be
substituted,

C represents a 5-membered heteroc¢yclic ring containing one or
two nitrogen atoms, which may be substituted,

W represents a single bond or -CH=CH-,




9 6. The nethod according to | or 2, wherein the expressippME?&SbSOr

| evel s of the gene or genes are neasured by quantifying a protern or -
protei ns which are a gene product products of the gene or genes by an

i mmunochem cal nethod. 7. The nethod according to 6, wherein the expression
| evel or levels of the gene or genes are -reasured by quantifying a protein
or proteins which are a gene product or products of the gene or genes by
ELI SA. 8. The nmethod according to 6, wderein the expression |evel or

| evel s of the gene or genes are neasured by quantifying a protein or

protei ns ¥hrepresents geH® ' producan ovxygeroducis of the gene or genes by
Western blotting. 9. An i nmunoassay reagent used in the nethod-as defined
in 6, whi EhrePhPTERS anFaahonpeyy ndtregeBdetdmt he protein as a conponent.
10. The net hod accordigﬁ L0 1 or 2, wherein A’ rggresents benzene or

pyri di ne GhFERTRES e QUSSE mtOF 8, PETI &8s 3B8nzene whi ch may be
substi tut gd, represent s, ( pyrrole which -may be sybstituted, Wrepresents a
o St R g L o

single bond,*™any ¥an repreéesent scription of the

Dr awi'ngs E&Qroéeﬁh&%ﬁn%ﬁl% ghggghaiggib5£5§? ci{yes obtained wth E7070,
of cell strarnd HCT116-C9, HCTII6-C9-Q; LX-1 and LX-1-E2. Fig. 2 shows

results of anal y§i@etdrnidlind ithas kRedelfor EXPIESS Wuddegtidle to
E7070- susceptible strain HCT116-C9 by quantitative PCR Fig. 3 shows
resul ts othanahyscanadr \agyenat whes thegerprddsidry 12668 o0 levels of
the gene or genes listed in Table 3 increase, or the
expression level or levels of the gene or genes listed in
Table 4 decrease in comparison with those in a tumor cell
collected from the cancer patient before the treatment with
the anticancer agent.
2. A method for testing susceptibility of a tumor cell
to an anticancer agent, which comprises:
1) causing an anticancer agent to act on a tumor cell

collected from a cancer patient, the said anticancer égent

"being represented by the following general formula (I):

®

wherein A represents a monocyélic_or bicyclic aromatic ring,
which may be substituted, |

- B represents a 6-membered unsaturated hydrocarbon ring or a
6-membered unsaturated heterocyclic ring containing‘one
nitrogen atom as a heterocatom, each of which may bg

substituted,




expression in the E7070-susceptible strain LX-1 by quantiiphEVEO&%R. Fi g.
4 shows results of analysis of variations in gene expression 74 e
E7070-resi stant strain HCT116-C9-Cl by quantitative PCR Fig. 5 shows
results of analysis of variations in gene expression.in the
E7070-resi stant strain LX-1-E2 by quantitative PCR Best Mde for Carrying
out the Invention Hereafter, enbodi nents of the present invention wll be
described in detail. The test nmethod of the present invention is

characterized-in that a change in expression |evel of a gene

in a tunor

cel | causéd IgREASENEs taynprmemdidreds hexpoeeyict e aningmdrdanoéngageator n vi vo

or invitro is,used as an index of

susceptibility of the tunor cel

to the

ant i cancer¥ggBAETOgRR 2 UM, WSl BaY het Hyesortutipd s i rst enbodi nent of
t he preseg} invention co rise} tge stegg f 1) measuring an expression
gerd

| evel

or

PevEPESBP Y e bt 8l e

ed'Trom the group consisting of

t he genesxlE@%gga%ﬁﬁggﬁﬁﬁ§agigpda§-5%%ﬁ§ht&€gm' cell collected froma cancer

patient treat

anti cancer

represented by the general

fornula (k) repRéserds det@irBd G hhatobbg Awsmwy cell is susceptible to the
anti cancer agent when the expression |ével or levels of the gene or genes

| i sted i nzTabpeeSenter-ap ) -oort AenExfigasiaaom,) ewal or | evel s of the gene
or genes |listed in Table 4 decrease in conparison with those in a tunor

cel l

col | &t &

May 2005  anticancer agent. Further, the test nethod of the second
enbodi menfi¥grogen atom or a lower alkyl group,

2) measuring an expression level or levels of a gene or

genes selected from the group consisting of the genes listed
in Tables 3 and 4 in the tumor cell, and |

3) determining that the tumor cell is susceptible to
the anticancer agent when the expression level or levels of
the Qene or genes listed in Table 3 increase, or the
expression level or levels of the gene or genes listed in-
Table 4 decrease in comparison with those in an untreated
tumor - cell.

3. The method according to 1 or 2, wherein the

expression level or levels of the gene or genes are measured

by quéntifying an RNA or RNAs which are a transcription

=2

product 6r products of the gene or genes by using a DNA
microarray.

4, The method according_to 1 or 2, wherein the
expression level or levels of the gene or genes are measured

by quantifying an RNA or RNAs which are a transcription

~product or products of the gene or genes by guantitative PCR.

5. A reagent for quantifying an RNA for use in the .
method as defined in 4, which comprises an oligonucleotide

complementary to the RNA as a component.

KF'roaythe tdenwicgjatiredtififefont ahe ¢acatmamresenthat he 11




the present invention conprises the steps of 1) causing an 4 cer
agent represented by the general forrmula (1) to act on a tunD ce
. collected froma cancer patient, 2) neasuring an expression |evel or | evel s
of a gene or genes selected fromthe group consisting. of the genes |isted
in Tables 3 and 4 in the tunmor cell, .and-3) determ ning that the tunor
cell is susceptible to the anticancer agent when the expression |evel or

| evel s of the gene or genes |isted in?Table 3 increase, or the expressi on
| evel or levels of the gene or genes listed in Table 4 decrease in
conparison withéthfbe inathoed anaeatieg tomdrorel} whkweelmttiteancer agent used
in the present invention is a sulfonam de derivative or a sulfonnic acid
ester derﬁ@iﬁﬁﬁéloﬂeb?e%%wﬁﬁxﬁQ$ﬁlﬁh@fgéhéraPn?o@¥nH%P%ﬂ)arq Weﬁﬁérﬁéneral

formula (I ] t he nocyclic or. bicyclic .,aromatic rin A g
Sobsti fut 8 GBHEELEARGLE Uy Ot T O PEPRRADT Ry G b Poen g bRy
ar omat | ¢ heto%h%%lé,ChkCFE ?qerhé?"d‘z‘ e’?x'e’%gbgt b%tﬁ;h 8@&1&{1)1({3]{ nR4eRy oxygen and

sul fur at&’ eac ave 0 Fee uents thereon

Exanpl es of sucl apgEegiehéd rhgécdx‘?ﬁ'nléd% ls“ {heréinoere dialdidgdpyrrole,

pyrazol e, i mi dazol e, thiophene, furan, t hi'azol e, oxazol e, benzene,

pyri di ne, 1Ryiilnogi Neve Py GZitlRs gany b&agenes apphhdwd@nal mui nol i ne,

i soqui nol i ne, phthal azine, naphthyridine, quinoxaline, quinazoline,

ci nnol i ne quanddlfgingi sopnoiotien amdaloitziine, whndhzate, a bpeofpnoduct or
benzot hi ophene, benzoxazol e, benzi m dazol e, benzopyrazol e, benzothi azol e
and so fGﬂpﬁuctﬁe9fnﬁveh%V§3dﬁeQﬁﬁaﬁhb¥eE§E§§tltuents . VWen two 11 May

2005 12 or nore su stltue S are resent e be the sane or
different. Exanpl-ed g mehEod T8 Kol WRETOE oo S rpresbion

level or levels of the gene or genes are measured by
quantifying a protein or proteins which are a gene product or
products of the gene or genes by Western blottinq.

9. An immunoassay reagent used in the method as defined
in 6, which comprises an antibody directed to the protein as
a component. |

10. The method according to 1 or 2, wherein A
represents benzene or pyridine which may be substituted, B
represents benzene which may be substituted, C represents
pyrrole which may be substituted, W represents a single bond,

and X and Z both represent -NH-.

'"—'-m;: am

Brief Description of the Drawings
Fig. 1 shows.cell growth inhibition curves. obtained
with E7070, of cell strains HCT116-C9, HCT116-C9<Cl, LX-1 and
LX-1-E2.
Fig. 2 shows results of analysis of.variatiens in gene
expression in the E7070-susceptible strain HCT116-C9 by
. quantitative PCR.

Fig. 3 shows results of analysis of variations .in dene



group which may be substituted with a | ower al kyl or Iomer11ﬁ%§b%agkyl
group, a lower alkyl group, a |ower al koxy group, hydroxyl, nrt

nmercapt o, cyano, a |lower alkylthio group, halogen, a group represented by

the formula -a-b [wherein a represents a single bond, -(CH2)k-,

-0-(CH2) k-1 -S-(CH2)k7 or - N(R 3 )-(CGH2)k- (k is an integer of 1to 5 R3

represents a hydrogen atomor a |ower al kyl group), and b represents -CH2-
d (wherein d represents an am no groub“%hich may be substituted with a
| ower al kyl group, hal ogen, hydroxyl, a |ower alkylthio group, cyano or a

| ower al kexprgssig) |in ahegEGOE 0r-epsesphikle yttdie Ldrhubp -a-e-f [wherein a
has the sane neaning as defined above, e represents -S(O- or -S(0)2-1 f

r epr esent SUARTAERRVY BT whi ch may be substituted with a |ower al kyl or

| | k , | | kyl , gr , trifl ronmethyl, -(CH2Y)mb or
MR 4) (G) PRI heBMe BeraitPnel saiel ¥inity 2L 1aEt PRa LB LURRE R 4

t t | Kyl d.m i i nt f
| CPLoR T ExBrOuLl80oh GORAAT0R LB LR D W BRCCTC] S g", L0t BT ©

same meanjign@stéefJhatrabove, g represents -(O- or -C(S)-, h represents
an am no group which may be substituted with a. | ower al kyl group,

hydroxyl, a | ovweiga.skitowsy @eBulds! 8¥Cana ByKDXVofJrRERatibkER)In-Herd - N(R 5)
-(CH2),-b (wherein b has the sane neaning as defined above, R 5 represents
a hydrogeexpressian in Ithee E787Ryregistpnt astdrain S.Xad-EBtbger of | to 5)], a
group represented by the fornula -a-N(R6)-g-i [wherein a and g have the
same neangpdltbsatierg F&R-above, R 6 represents a hydrogen atomor a | ower
al kyl group, i represents a hydrogen 11 May 2005 13 atom or a | ower al koxy
group or f (f has the sanme neaning as -defined above)], a group represented

by the Topmul aysdk M3 Garrying out the Invention

Hereafter, embodiments of the present invention will be
described in detail. |
The test method of the present invention is -
characterized in that a change in expression level of a gene
in a tumor cell caused when the tumor cell is exposed to an
anticancer agent in vivo or in vitro is used as an index of
susce?tibility of the tumor cell to the anticancer agent.
Therefore, the test method of the first embodiment of
the present invention comprises the steps of 1) measuring an
exp;ﬁisiqn level or levels of a gene or genes selected-frOm
the ;?;up consisting of the genes listed in Tables 3 and 4 of
a tumor cell collected from a cancer patient treated with an
anticancer agent represenfed by the general formula (T), and
2) determining that the tumor cell is susceptible to the
anticancer agent when the expression level or levels of the
gene or genes listed in Table 3 increase, or the expression
- level or levels of the gene or genes listed in Table 4
decrease in Comparison with those in a tumor cell collected

from the cancer patignt‘before the treatment with the




e-f (mhereln a, e and f have the sane neani ngs as deflned 1qqﬂﬁﬁé nd W

represents a hydrogen -atomor a |l ower al kyl group) and group represented

by the formula -(CH2),-j-(CH2)g-b (wherein j represents an oxygen or

sul fur atom b has the sane neaning as defined above, and p and q may be
the-sane or different and each represent” an integer of 1 to 5~ and so

forth. Wien the substituent is an am group substituted with two of

al kyl groups, both of the alkyl groups may bond to forma 5- or.6-nmenbered
ring. Further, when A is a nitrogen- containing heterocyclic ring having
hydr oxyl BREHERRGR G9eDEhese groups nay present in the formof an oxo or

h d
b anber eq Lol Bug B SOk BB E e G SR B ShEn ot oy e

2 heter oat e ol il Wk ehe SHOSMROELELS CHERSRENLE1Y Buspageybenzene or

pyridine parti al rogenat e I't may " have one or two of

substi t ueaﬁsl@éhééke ddend, répﬂeg@ﬂeeamy ofheS WRsleirbierbemal 8 (Pf esent, they
may be the sane or differen The "5-menbered heterocyclic ring containing

one or twactnohragemoat epi]l wbltéctey Heom ubsiankcetregatieptesented by C
nmeans pyrrole, pyrazole or inmdazole which nmay be partially hydrogenated.
|t may ha¥e mersuringv@nofxpubssicnehevebron Hevedisngf andenhenr t geneas

substituents are present, they may be the sane or different. Exanples of
t he substFeherted tﬁr‘r'é’E“ fcﬁé grage %@n@%ﬁwa:or_fl ey 92065 ligtadyimave incl ude

hal ogen, @%ﬁﬁ%%ﬁ? c%? ﬂ %xl group, céﬁic)and al koxy group, hydroxyl‘ 0Xo0,

a group r
3) determining that the tumor cell is susceptible to the

anticancer agent when the expression level or levels of the
gene or genes listed in Table 3 increase, or the expression
level or levels of the gene or genes listed in Table 4
decrease in comparison with those in an untreated tumor cell.

The anticancer agent used in the present invention is a
sulfonamide derivative or a sulfonnic acid ester derivative
represented by the general formmla (I).

In the general formula (I), the “monocyclic or bicyclic
aromatic ring, which may be substituted” represented by A is
an aromatic hydrocarbon ring or an aromatic.heterocyclic ring

containing at least one of nitrogen, oxygen and sulfur atoms,

=1

each of whlch may have one to three substltuents thereon.
Examples of such aromatic rings included in the ring A
include pyrrole, pyrazole, imidazole, thiophene, furan, .
thiazole, oxazole, benzene, pfridine, pyrimidine, pyrazine,
pyridazine, naphthalene,. gquinoline, isoquinoline, phthalazine,
naphthyridine, quinoxaline, quinazoline, cinnoline, indole,
isoindole, indolizine, indazole, benzofuran, benzothiophehe,
benzoxazole, benzimidazole, benzopyrazole, benzothiazole and

so forth. They may have one to three substituents.. When two



formula -C(O)-r (wherein r represents a hydrogen atom an I@%Vq Eoup
which may be substituted with a lower alkyl group, a Iomer a group, a
| ower al koxy group or hydroxyl), an am no group substituted mnth a | owner
al ky-1 group, trifluoronethyl and so forth. In the general fornmula (1),
the lower alkyl group in the definiti:ons of RL and R2 as well as the
substituents that the rings of A, B and C may have neans a |linear or
branched al kyl group having | to 6 cadrdon atons, and exanpl es t her eof

i nclude methyl, ethyl, n-propyl, isopropyl, n- butyl, I sobutyl, sec-butyl,
tert-but ybr mepentybst{idmdnts iasepgnéyéntnetdmntmdy bet ¢ht- pamé yor

1-met hyl butyl, 2-nethylbutyl, 1,2-dinethylpropyl, n-hexyl, isohexyl,

1- met hyl pémfﬁerelztneﬁmylmpéﬁﬁypf ghe mbﬁmﬁemrms lm01ucl¢n®mrgmlbm yl,

1, 2-di nmet hyl butyl , 2,2- dinethyl hut 3- di net hyl buty

2, 3-di met H?PBBtV‘PlCIS may &%@HWFB&P%?C‘ yitgh Hy | IS ali‘yét RYI BRYSY, 1,1, 2-

Tf'e{Tﬁtyf‘ly' B ?ﬁ@%’ﬁﬁ%ﬁ%ﬁz e e dVER A tho%?#&y@ Tz, %fﬁyﬁmﬁhw
O Py PPY L) BYBRBLODY ididierRifo, | BOGHLY o Hdudlt Shgitflioanfols 1) |

group nenthaéénlrbt&Ede#ﬁéﬁﬂégaﬁiedOByt{EbSﬂﬁﬁﬁi&#e%L% thabréhe 41 ng of A
may have neans a cycl oal kyl" group having 3 to 8 carbon atons, and exanpl es

ther eof i mepudsentys|pyiople boyd|, 0p¢aHy)y—, CyO-00BX)}-, ard- $0H2)fkerd)h -The
| ower al kozy_nentioned in the definitions of the 11 May 2005 15
subst i t ueN(B’ YW, D ke ¢} rigs aof iateBesndfClney haR Hernesemts a

hydrogen atom or a lower alkyl group), and b represents -CH,—

d (wherein d represents an amino group which may be
substituted with a lower alkyl group, halogen, hydroxyl, a
lower alkyvlthio group, cyano or a lower alkoxy group)}, a
group represented by the formula -a-e-f [wherein a has the
same meaning as defined above, e represents —S(O)— or -S(0),—, '
f reéresents an amino group which may be substituted with a
lower alkyl or lower alkoxy group, a lower alkyl group, -
trifluoromethyl, -(CH,),-b or -N(R')-(CH,),~b (wherein b has
the same meaning as defined above, R* represents-a hydrogen
atom or a lower alkyl grdup, and m is an integer of 1 to 5)],
& group represented by the formula -a-g-h [wherein a has the
samed:eaﬁing as defined above, g represents -C{0)- or -C(S)-,
h represents an amind group which may be substituted with a
lower alkyl group, hydroxyl, a lower alkyl group, a lower
alkoxy group, —-(CH,),~b or -N(R’)-(CH,),-b (wherein b has the
same meaning as defined above, R’ represents a hydrogen. atom
~or a lower alkyl group, and n is an integer of 1 to 5)], a
group represented by the formula —a—N(Rf)—g;i [wherein a and
9 have the same meanings as defined above, R® represents a

hydrogen atom or a lower alkyl group, i represents a hydrogen



al koxyl group derived fromthe aforenentioned | ower alkyl 195ﬁ%ﬁ?00§uch as
nmet hoxy, ethoxy, n-propoxy, . isopropoxy, n- butoxy, isobutoxy a '
tert-butoxy. Among these, nethoxy and ethoxy are nost preferred. The | ower
al kylthio group nmeans an al kylthio group derived fromthe aforenentioned

| ower al kyl group. Further, exanples_of -the hal ogen include fluorine,
chlorine, bromne and so forth. The sul fonam de derivatives or sulfonic
acid ester derivatives represented byldhe general formula (1) may forma
salt with an -acid or a base. The anticancer agent used in the present
inventi onagbsool el Lsles sAlkokyobrblip epnpoundms e eamet adabimg hes gener al
formula (1)- Exanples of the salt wth an acid include salts with

i nor gani cdafined ahmiekls ahwhoophkepresentédny drpbtenifoenuiad-adfi (Rles, and
salts wth organic acids such as acetic acid, lactic acid, succinic acid,
fumaric a®r#, ( ®Win i @ ad £ bayei the peapoineandings 2fetfhieedl f onic acid

and p-tol uenesul fopi g aci d, and ex es of the salt_wth base include
21t w t HOPYior G OV AeBEes SRt 1A ATUHATMAL AR OF PobOtSr S ts and

cal ciums S ] r 1C s triethyl gamine, .argini ne
and Iysiﬁ%éé?ﬁqggiﬁ@%ﬁﬁ%g%&?gggggg?h%§a?ﬁ% %%%%g%hdéEPﬁLfﬁdg%hﬁgﬂggtes and
optical | 3QREFS; QT LNGHR LNTROURAS L Eeh NEY AlEruP @S/ b KRS AL cancer
agent used I n the present invention “exhibits a high antitunor activity,

and the apanéansaiimgen defdned bBevdfesnd QiRauNds nalyi BB Yndesgne @t abol i sm
such as ‘oxidation, reduction, hydrolysis and conjugation in vivo to

exhi bit tdeffeentunord asaly ireprebant han, integantdfcdnter 5} laMlys@005 16
agent used in the present invention includes conpounds which
: forth. ‘

When the substituent is an amino group substituted with
two of alkyl groups, both of the alkyl groups may bond.to
form a 5- or 6-membered fing. Further, when A is a nitrogen-
containing heterocyclic ring having hydroxyl or mercapto,
these groups may present in the form of an oxo or thioxo
group by resonance.

The ”“6-membered unsaturated hydrocarboﬁ ring or 6-
membered unsaturated heterocyclic ring containing one
nitrogen atom as a heteroatom, which may be substituted”
represented by B means benzene or pyridine which may be
parp%g}ly hydrogenated. It may have one or two of
subs£?£uénts on the ring, and when two of substituents are
present, they may be the same or different.

The “5-membered heterocyclic ring containing one or two
nitrogen atoms, which may be substituted” represented by C
means pyrrole, pyrazole or imidazole which may be partially
hydrogenated. It may have one or two of substituents on the
ring, and when two of substituents are present, they may be
the same or different. |

- Examples of the substituents that the rings of B and €



undergo netabolismin vivo such as oxidation, reductlon an Pﬂx@@ gLysis to
form conpounds represented by the general formula Tunor whi ch -
susceptibility is tested are not particularly limted so Iong as they are
susceptible to the anticancer agent represented by the general formula
(I'). Exanples thereof include tunmor cells derived fromcolon cancer, |ung
cancer, breast cancer, |eukem a, pancreas cancer Kkidney cancer, nelanong,
mal i gnant | ynmphoma, head and neck cankt®r, gastric cancer and so forth. The
tumor cells collected froma cancer patient include tunor cells contained
in a cancewyt hesaeinsbhde dohlfogem,t kganoangelowat iyl lgroupe telbwaet hod of
the first enbodinent, the tunor cell collected froma cancer patient may
be a tunpRlkeKy JEGRPedt¥draydm fXOaneedTPap | kPRreJardedd bii thean anticancer

agent rep%esen ed bK t he ner gl fornulaﬁ%%% in such an anount that
susceptlblpFWV 8f‘? Q) tunghersin LafrepLe $ir2dYdnagen AFOMy yABr cel | s

|l ected t t d 10Q,tq 1500 f
°to” 14 agyand, SrBRlgT IR ok e SR aw%% ehe Rk @%&aﬁngﬁpup?g o
condi tiong 1595rc§y§§pqp&nﬁ6agtug@gge gg #5%§$%§ Rt Fghe afgeneral

formula (1) to act on cell dtrent are not

linited samiaBygasus Us@aRtititved Wieh bhEowét”@IkﬁE'd 4N be neasured, and
culture is usually perforned in a medium containing the anticancer agent

at a contenfilabromediyD & tso f0rvYhM for 6 to 72 hours. The gene
expression | evel can be neasured by I | My 2005 17 quantifying RNA as a
gene transcri pt fBnthe ogrraradr forpudeei(f), the lower alkyl group in

the definitions of R_ and R’ as.well as the substituents that
the rings of A, B and C may have means a linear or branched
alkyl group having 1 to 6 carbon atoms, and examples thereof
include methyl, ethyl, n;propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl (amyl), isopentyl, neopentyl,
tert-pentyl, l-methylbutyl, 2-methylbutyl, 1,2-dimethylpropyi,
n;hexyl, isohexyl, 1-methylpentyl, 2-methylpentyl, 3~
methylpentyl, 1,l-dimethylbutyl, 1,2-dimethylbutyl, 2,2-
dimethylbutyl, 1,3-dimethylbutyl, 2,3~dimethylbutyl, 3,3~
dimethylbutyl, l-ethylbutyl, 2-ethylbutyl, 1,1,2-
trimethylpropyl, 1'2 (2-trimethylpropyl, 1—ethyl—1~
methylpropyl l-ethyl-2-methylpropyl and so forth. Among

: these, methyl, ethyl, n—propyl, 1sopropy1, n-butyl and
isobutyl are preferred, and methyl, ethyl, n-propyl and
isopropyl are most preferred. |

The lower cycloalkyl group mentioned in the definitions

of the substituents that the ring of A may have means a
cycloalkyl group having 3 to 8 carbon atoms, and e#amples
thereof include cyclopropyl, cyclopentyl, cyclohexyl and so .
forth. |

The lower alkoxy mentioned in the definitions of the



as a gene product. The RNA or protein can be quantified us

- formula (I

extracting the RNA or protein fromtunor cells and quantlfylndx%he RNA or
protein in the extract. Hereafter, exanples of 1. extraction of RNA or
protein, 2. quantification of RNA and 3. quantification of protein wll
be explained in detail in this order. 4. 'Extraction of RNA or protein 1)
Extraction of RNA or protein from cancer tissue of patient treated with
anti cancer agent represented by generéﬂ formula MRNA or proteinis
extracted froma cancer tissue collected by biopsy or the like froma
pati ent tsehseﬂtukmts tAratanhecanogs afjedt B eprdkesemagydhbyet heagenam al

i the nmet hod descri bed bel ow. RNA can be extracted according
to a usuaP FﬁﬁyleQIQQRnﬁaﬁivﬁétﬁﬁém Fbe ekergrentiopedadewer gdkvbe carried
out by using TRI Z Rea &ylfe Technol ogi es CrlentaF) or the like
accor di ng9t84PheS%t t BEROFEnuATE roﬁﬁﬁﬁclﬁﬁeg PPOX¥r cBhcer tissue

h 1l m IR ZOL 100
Wt O‘: yuslsok';lﬁ:a efalnontﬁonobugo % L’H%u anrﬁe?thcg)irf al}@uge q

honogenlzea By genr2e & 1s ce

(12,000 Xe@hoxyOafh HMEAS pré®erednd e rﬁwc?? %%ﬂgiﬁﬂ%“&%&% headLef t at

roomtenperature for 5 n1nutes and 0.2 roformis  added thereto
per 1 m ah bhryusierb H%ozlg-d&agéat fréhethé estdddmdgtSoheli ®8wks Vi gorously

stirred by shaking for seconds, left at roomtenperature for 2 to 3

m nut es aamkyheqrom@ntFufugeﬂ (éﬁhﬂﬁﬂbs<qﬁ tﬂé hahages, idO0)de After the 11
May 2005 18 centrifugation, the aqueous |a Is transferred to a new

t ube, andféugrhmecﬁchknnmn@pybrameuﬁoandssg tper 1 m of

The sulfonamide derivatives or sulfonic acid ester
derivatives represented by  the general férmula (I) may form a
salt with an .acid or a base. The anticancer agent used in
the present invention aiso includes salts of the compounds
represented by the general formula (I). Examples of the salt
with an acid include salts with inorganic acids, such as
hydrochlorides, hydrobromides and sulfates, and salts with
organic acids such as acetic acid, lactic acid, succinic acid,
fumaric acid, maleic aéid, citric acid, benzoic acid,
methanesulfonic acid and p-toluenesulfonic acid, and examples
of the salt with a base include salts with inorganic bases,
such-as sodium salts, potassium salts and calcium salts and

[
salts with organic bases such as triethylamine, arginine and
lysine.

It is needless to say that the compounds include
hydrates and optical isomers of these compounds if they are
presenﬁ. The anticancer agent used in the present invention
exhibits a high antitumor actiVity, and the anticancer agents
also includes compounds which undergo metabolism such as
oxidation, reduction, hydrolysis and conjugation in vivo to

exhibit the antitumor activity. Further, the anticancer



the used TRI ZOL reagent. The m xture is left at room tenpqq*% rfokor 10
m nutes and centrifuged (12,000 x g, 10 mnutes, 40C). The obtained -
precipitates are washed with 75% ethanol, air-died and used in subsequent
operations as total RNA. Protein can be extracted froma cancer tissue
according to the nethods described in-Bollag, D.M, Rozycki MD.

Edel stein S.J., Protein Methods, 1996, Wley-Liss, Inc., New York, U S A ;
Wal ker, J.M, The protein handbook, 1996, Humana Press, New Jersey, U.S. A
and so forth. 2) Extraction of RNA or protein fromcancer cell cultured in
t he preseagenofusmt iigander prgephtr épresendre didyl e icampolindswieidd ) Cancer
cells (tunor cells) are isolated in a conventional manner from a cancer

ti ssue obthderge fRrabelisa ilanvipy buohsys orxidedt ildnke refoct éamnasid,
according to the  nmethod of Hanburger et al. (Hanburger A., Sal non S E

Kim M B. PY%MSlﬁ MO fSgBnhfrERoBnds reprrienrtay by geRfrat H T,
Cancer Fbgo E%% 6% 38-3443, 1978), the obtained tissue 1is aseptically
chopped, ERH Y ‘cel | suspension is prepared by using a stainless nesh,

n
i nj ection needlg] I h. ot th i < The: .Qpt.aj | cul tured’
in a suitable{ﬁ%ﬁ¥%n1{Té?ggkgﬁ%F%,gﬂéﬁégﬁg%gﬁuﬁgﬁ%!%%%5%Sné§?3%§tetc.
cont ai ni nﬁaﬁt@ié&fféﬁgs)l-i_ﬂ%dogbawﬁ? £8NGIREy Citd SulcRptGBhEUESTdd 370C in
the presence of the anticancer agen represent ed by Fhe general formula
(1) underad®b@iraorgjentoreptebbyt@@0by i f@narauifozhieaper) od,
preferably, for 3, 6, 12 or 24 hours, nore preferably for 12 hours, and
RNA or prxanmless thenegdt ddclget hemort ¢obl sleboriviedd flvelmowolEnirt her, it is

al so possi bl e )
cancer, lung cancer, breast cancer, leukemia, pancreas cancer,

kidney cancer, melanoma, malignant lymphoma, head and neck
cancer, gastric cancer and so forth.

The tumor cells coliected from a cancer patient include
tumor cells contained in a cancer tissue isolated from the
cancer patient. |

In the test method of the first embodiment, the tumor
cell collected from a cancer patient may be a tumor cell
collected from a cancer patient treated with an anticancer
agent represented by the general formula (I) in such an
amount that susceptibility of the £umor cell can be measured.
Usua{ig, tumor cells collected from a cancer patient treated

=
- with a dose of 100 to 1500 mg for 1 to 14 days are used.

In the test method of the second embodiment, conditions
for causing the anticancer agent represented by the general
formula-(I) to act on a tumor cell collected from a cancer
patient are not limited so long as susceptibility of the
tumor cells can be measured, and culture is usually performed
in a medium containing the anticancer agent at a
¢oncentration of 0.01 to 10 M for 6 to 72 hours.

The gene expression level can be measured by



to specifically isolate only cancer cells froma tissue oBj EHX%OQV

or the Iike by using the soft agar culture nethod (Hanburger A, and
Salnon S. E., Science, 197, 461-463, 1977; Hanburger A, and Salnon S. E.
J. din. invest., 60, 846-854, 1977; Von Hoff D. D., and Johnson, G E.
Proc. Am Assoc. Cancer Res., 20, 51, 1979) and use them RNA can be
extracted froma cancer cell according.,to a wusual RNA extraction nmethod as
the extraction of RNA froma cancer tissue. For exanple, when TR ZOL
Reagent (Life Technologies oriental) is used, extraction can be carried
out accor%ﬁ‘f&ltfdlt%%lgt a€hadIspr it amir mmtdan. pspductieala prateif  of
TRI ZOL Reagent is addegpp rr-5to10 x 106 cancer cells, and.the sane
oper at i onsTas® (FHh&E FgctiQH?(ﬂNﬁﬁQE Prohfan Canct Maddddigdn be

per f or med. r i i r cancer .cells_can _also b carrijed out
accor di ng l%%agrrle]%ﬁtya;s)% g&??%gég Jlelﬁé pu i%ratqrgﬁglgs%rfnﬁ FHBO G558 19 £ r om
cancer tiS%Hﬁ]' ; bl bat | ; a anty f.1 t echni ques
of Northerhn btll(z)ft}{tllgr%%yﬁalkﬁgi g?n%fNEAt%\@rl?:r% rh %y%gﬁgﬁggfs,ﬂelﬁ{?%%&%%

quant it at iescanIRsaRd 9Q bREthctidnisr poef ralr@cb@nysg.a. DNA nmicroarray or
guantitative PCR These techniques will be explained below but the
present . i npenttiidndatioat offi RNAgdand 3 i herantQfdrbi-ibaadbt oprdyeitsiwig la DNA
mcroarray is, performed 11 May 2005 20 as follows. First, double-stranded
cDNA is syift egiladgegy inydphgii hin ohis meleRNA as a tenpl ate, SuperScri pt
Choi ce System (Life Technol ogies oriental) and T7-d(T)24 primer.
Subsequently, biotinylated cRNA is synthesized by using the

bi opsy

1. Extraction of RNA or protein

1) Extraction of RNA or protein from cancer tissue of patient
treated with anticancer agent represented by general formula
(1)

RNA or protein is extracted frdm a cancer tissue
collected by biopsy or the like from a patient treated with
an anticancer agent represented by the general formula (I) by
the method described below.

RNA can be extracted according to a usual RNA
extraction method. For éxample, extraction can be carried
out by using TRIZOL Reagent (Life Technologies Oriental) or
the like according to the attached operation manual.
Specifically, a cancer tissue with 1 ml of TRIZOL reagent per
50 to 100 mg of the cancer tissue is homogenized by using a
Teflon homogenizer. The mixture is centrifuged (12,000 X g,
10 minﬁtes, 4°C), and the obtained supernatant is left at
room temperature for 5 minutes and 0.2 ml of chloroform is
added thereto per 1 ml of the used TRIZOL Reagent. The
resulting solution is vigorously stirred by shaking for 15
seconds, left at room temperature for 2 to 3 minutes and then

centrifuged (12,000 x g, 15 minutes, 4°C). After the




CDNA as a tenplate. Specifically, single-stranded DNA is f§{§%¥%58 hesi zed
fromthe obtained RNA by using the T7-d(T)24 priner. Then, ,

| i gase, DNA polynerabe | and RNase H are added thereto to react them and
T4 DNA polynmerase | is further added thereto to conplete the synthesis of
doubl e-stranded cDNA. The obtained cDNAis purified, and then biotinylated
UTP and CTP are added to allow a | abeling reaction by using RNA Transcri pt
Labeling Kit (Enzo Diagnostics). The rBaction product is purified and
heated at 940C in 200 nM Tris/acetate (pH 8.1), 150 nM magnesi um acet at e,
50 nM pot asatHiTaget A, ther adheBluBUY 8Fet 0i ObEAHL fleragERbed sENA. The
fragmented cRNA is hybridized with GeneChip Hu6800 (Affynetrix) or an
updat e prodbet , afdro xaniplod, isopiopyirivaM=hol i Magleldidupesal t m1 260 mm EDTA,
0.01% Tween 20 at 450C for 16 hours. After the hybridization, the GeneChip
i s washedthadused dfR1ZPIageagenty tBhe elxpnoeodsl 1E6kKGE: VB%omit t ached to the
Affymetrix Fluidics Station. For the staining, streptavidin- thcoerythrin
and bi ot i R§TBEEACYeatton 0. dnesesypaf ncenkr i bigsd dle 098dx Ineldt ai ned

GeneChi p I s_scanne using , HP. Argon | an .Laser Confocal cr.Qqs e
Criowi ot BRRRERS) 6 Y. bl Pl teindd St B S CER cPegneduiet T
fl uorochr LSy used, f.l uor.esc k ?§$§ t y_MS] n
excitatioﬁgﬁ?g %'at 4§§£%ﬁ9%$h§g%§a%ﬁi a.|%@§%g?§mgﬁgfggbg ?g.ﬁﬁg%?erably |
conduct edria . May 2005 21 by using CGeneChip Software (Affynetrix). To :
guantify RNA, an average of -differences [(Perfect match hybridi zation |
signal) - (M shedtodimicgmaby] extsachbedi fecmforcaaeht phiebael agtbydinyhen

this value is 50 or higher, and quantitative val ues of
to the methods described in Bollag, D.M., Rozycki M.D.,

Edelstein S.J., Protein Methods, 1996, Wiley-Liss, Inc., New
York, U.S.A.; Walker, J.M., The protein handbook, 1996,

Humana Press, New Jersey, U.S5.A. and so forth.

2) Extraction of RNA or protein from cancer cell cultured in
the presence of anticancer agent represented by general
formula (I)
Cancer cells (tumor cells) are isolated in a

conventional manner from a cancer tissue obtained from a

- patient by biopsy or the like. For example, according to the
meth%% of“Hamburger et al. (Hamburger A., Salmoﬁ S.E., Kim
M.B., Trént J.M., Soehnlen B.J., Alberté D.S. and Schmidt
H.T., Cancer Res., 38, 3438-3443, 1978), the obtained. tissue
is aseptically chopped; and then a cell suspension is
prepafed by using a stainless mesh, injection needle, nylon
mesh or the like. The obtained cells are cultured in a
sgitable medium {for example, RPMI-1640, MEM, McCoy medium
etc. containing 10-15% FCS). The obtained cancer cells are
cultured at 37°C in the presence of the anticaﬁcer agent

represented by the general formula (I) under 5% CO, condition



RNA obt ai ned under two kinds of conditions diverge, prefegally J4gen they

diverge 1.8 tines or nore, it is determned that the gene expression has
significantly "increased" or "decreased”. Wen the RNA | evel or |evels of
the gene or genes listed in Table 3 increase, .or the RNA level or levels
of the gene or genes listed in Table.4 decrease, it is determned that
the tunor cells are susceptible to the anticancer agent. Further,
quantitative PCRis perforned as foll ok by using SYBR Green and ABl Prism
7700 Sequence Detection System (Perkin-El nmer Applied Biosystens). The
oper at i on ficg peshotakele ipertivel SteEefealabidy,efer sk, 4 arksem 24 dwureacti on
and PCR reaction. The reverse transcription reaction as the first step is
carri ed othorgypraferakl YINTR I3 ihpwirg( TrDE BNRN@Y  PIRMNEsia jihiextrectadxt ure
and Multiscribe Reverse Transcriptase (Perkin-El ner, Apgl i ed Biosystens)

to the obtt¥i AB§ mﬁoqié%%ﬁ‘%@tt% e loMyr FRFtRI0C it 45 24SRi RAFELPEAd t hen
heat i t 1 xt 480C f 30, mnutes. T reaction. s termnated b
heating nittoabgetEfedtiyisniale avhsPleRE ot FEh b WaRSE Lo the PO
ti ' f eacki ) ;
exanpl o EbtaifarMREbse e Life TaRd B3°UbEAe hd HoHE Rt cyiibre,
buffer, 3rd¥'¥hb’ﬂcéﬁam&%é@/|z€.%ﬂhrﬁf SATBn 4CTR, andei dd®, 790 \W¢1dyEB, 200
nNM primer pair, 0.01 Uil AnpErase UNG 11 May 2005 22 and 0.025 U/['tl
Anpl i Taq @974 ; DHAmBot e riase Jiderdalmonl $er £. Appl i @il aapstsang) 60The PCR

reaction is perfornmed with, for exanple, reactions at 50'C for 2 m nutes
and at 95@@6f-8p41013H nass Halfl e ®@-hy andcfehesot, readdiofroat. 88:C for 20

Assoc. Cancer Res., 20, 51, 1979) and use them.

RNA can be extracted from a cancer cell according to a
usual RNA extraction method as the extraction of RNA from a
cancer tissue. For example, when TRIZOL Reagent (Life
Techneologies Oriental) is used, extraction can be carried out
according to the attached operation manual. Specifically, 1
ml of TRIZOL Reagent is added per 5 to 10 x 10° cancer cells,
and the same operations as in the extraction of RNA from a
cancer tissue can be performed.

Extraction of protein from cancer cells can also be
carried out according to methods described in publications as
in\t%g.extraction from cancer tissue.

- 2. Quantification of RNA

RNA can be quantified by techniques of Northern
blotting analysis, DNA microarray analysis, RT-PCR,

- quantitative PCR and so forth. It is preferable to use a“DNA
microarray or quantitative PCR. These techniques will be .
explained below, but the present.invéntion is not limited to

~them. |

Quantification by using a DNA microarray is performed



seconds, at 550C for 20 seconds and at 720C for 30 secondsg,q ifBsar e
repeated 40 tinmes. The prinmers and the probe are designed, for exanple, by
using Prinmer Expression (Perkin- Elnmer Applied Biosystens). For comparison
of two or nore specinens, a quantified value is corrected into
transcription anmount in each specinen.by using nRNA | evel of a house
keepi ng gene, which shows little variagon in transcription anount,
preferably nRNA | evel of GAPDH, and used. Wen the RNA | evel or |evels of

the gene o g8NESws!| | $iede, Nadahle. det P Smalls! BonBhAs | Suelppr | evels

of the gene or genes listéed 1n Tab crease, it-1s determnmed that

the tunor ueghhsthe eolSteLRRE IRNAC als0 at REmBNALE ANGHIe 3RSt Th8iBEeSeNt
invention also provides a reagent for quantifying RNA'for use in the test

met hod of Sybeepr ¢6ife Teatluerlidgies Ohiehtadyind es7-al( ol ganuedreot | de
conplenmentary to RNA as a transcription product of a gene of which §
expr essi ofubgeavently o iotiswdated, cBYAaig osypurHentizethdy eisiggntbéeot i de |
i ncluded as_a conponent_is a primer and/or probe used in quantitative PCR |
and can b&PHBsRFrRdt¥®PLlaféscri bed above. The RNA-quantifying reagent of the

t i t] ) t ai t ti || i K
Dr i mary quant i TORSHETesoBh Sinalguerranics TN Lhova ot stoeRaet et de. 3.
gy | . , o g ey
Shaed on Frofgc dbeifd KBy G808y e ALIPUEN, ohis,  Tpdant 11 ed
anti geni cuiyp, | pifa , 1iddBRINOHAE BbE ¢hedH38t § fALRtANIbe WGl aAReRe easily and

generally applied to proteins, is preferred. As for antibody directed to a
protein, &heaetogem react them and T4 DNA polymerase I is further
added thereto to complete the synthesis of double-stranded
CDNA. The obtained cDNA is purified, and then biotinylated
UTP and CTP are added to -allow a labeling reaction by using
RNA Transcript Labeliﬁg Kit {Enzo Diagnostics). The reaction
product is purified and heated at 94°C in 200 mM Tris/acetate
(pH 8.1), 150 mM magnesium acetate, 50 mM potassium acetate
for 35 minutes to obtain fragmented CRNA.
The fragmented CRNA is hybridized with GeneChip Hu6800
- (Affymetrix) or an updaté prdduct, for example, in 1060 mM MES,
1 M sodium salt, 20 mM EDTA, 0.01% Tween 20 at 45°C for 16
hours. After the hybridizétion,_the GeneChip is washed and
stai%%% according to the protocol EukGE-WS2 attached to the
Affymetrix Fluidics Station. For the staining, streptavidin-
phycoerythrin and biptinylated goat anti;étreptavidin
antibody are used. The étainéd GeneChip is scanned by using
HP Argon Ion Laser Confocal Microscope (Hewlett Packard) to
heasurerits fluorescencé intensity. When this fluorochrome
is used, fluorescence is.measu;ed at 570 nm by using an
excitation light at 488 nm;.

The quantitative data ahalySis is preferably conducted



determnant is predicted fromthe am no acid sequence baseg1 $di8 report
of Parker et al. (Parker J.- M R, GQuo D., Hodges R S., Biochemstry,
25,5425, 1986) or the report of Karplus et al. (Karplus P. A, Schulz G
E., Naturw ssenschaften, 72, 212, 1985) to synthesize a peptide.
Alternatively, a fusion protein, for exanple, ‘a fusion protein wth

gl ut at hi one synthetase (GST) is expressed and purified by using a

gl utat hi one columm to produce an anti@dn, and a rabbit, a nouse or the
like is immunized with the obtained antigen to produce polyclonal or

pref er abl yy |esrdchany isbedivase (Haf £ Pieth: ix Lanto RQuuakti i odizgs 'anA
Laboratory Manual, 1988, Cold Spring Harbor Laboratory Press, New York).
Furt her, aheragomertclidfleyeacas| apberfett boicds hyhbiré diveatiabl eighdky can

al so be used after their specificity Ls confirned. By using the obtained
anti bodi es, (MELsStqr sAgnald 1" pasf obhebned Lpraraadchy prgeepfanelv; for
exanpl e, by the enzyne imunoassay nethod (ishikawa E. et al., |gakushoin,

1982) or WRPR tRthothIMEsdAi BAIOF ni ek kavRRE JUARMEA VS KRYESS ®E,  Enzyne
secrotod Db GTETHI UMSETCAMP, KERE® (P br ey ond RRGPtean be quanti fi ed
or evel SPur oHe g i g Biy s bR OB M, i o Rera e 3 i ncr ease,
or the praéedimi el it kdvehenefl exphes JEMNe s GaRRS flicshedyi n Table 4
decrease, it is determned that the tunor cells are susceptible to the
ant i canceringesisedhempreeentascadent i on al so provi des an i nmunoassay
When the RNA level or levels of the gene or gehes
listed in Téble 3 increase, or the RNA level or levels of the
gene or geneg listed in Table 4 decrease, it is determined
that the tumor cells are susceptible to.the anticénéer agent.
Further, quantitative PCR is performed.as follows by
using SYBR Green and ABI Prism 7700 Sequence Detectioﬁ System
{(Perkin-Elmer Applied Biosystems).
The operation is performed in two steps of a reverse
transcription reaction and PCR reaction. The reverse
transcription reaction as the first step is carried out by
adding dNTP, oligo d{T);s primer, RNase inhibitor mixture and
Mulﬁigcr%ﬁe RéverSe Transcriptase (Pefkin—Elmer Applied
BiosYétems) to the obtained RNA, keeping the mixture at 25°C
for 10 minutes and then heéting the mixture at 48°C for 30
minutes. The reaction is terminated by heating at 95°C for 5
minutes. |
The obtéined cDNA is subjected to the PCR reaétion as
the second step. The PCR reaction is carried out, for
example, in a reaction system composed of 4 ng of cDNA,Il X
 SYBR PCR buffer, 3 mM MGCl,, 200 puM each of dATP, dCTP and

deTP, 400 pM dUTP, 200 nM primer pair, 0.01 U/ul AmpErase UNG



reagent for use in the test nmethod of the present inventiom1qu?P6§
conprises an antibody directed to the protein as a conponent. e anti body
used as a conponent can be obtained as described above. The inmunoassay
reagent of the present invention may contain conponents conventionally

used in ordinary inmunoassay reagents-in addition to the aforenefitioned
anti body. Exanples Hereafter, the present invention will be described nore
specifically with reference to the fold2w ng specific . exanples. However,
the present.invention is not limted to them Exanple | Culture of

E7070- susanat 0 bb 25 anquIERRBQiregi SSRPAIDNS PG yieraRd ¢REFREALDInGF RNA Al
cells were cultured in RPM -1640 nedi um suppl enented with 10% of fetal
bovi ne sehApplig@Bigdvstems)ef TipeMAR IHdactdion 160pet fprmedfwidth,edioonyci n at
370C under 5% C02. E7070, or ER-35748 or ER- 68487 represented by the

st ruct ur aP*PBP et FeUHPNSe bW RaS BeRled MRS madi atoPSaR for 10

E7070- t bl _ ' CT116- E7076- i St i

FCTL16. CoRenEe® SECHIRER: Pt PoRVore B UM AT 1915 G PO CubPE 01t ured. Then,
cells wer er fo R, 1 20Q Furt her,

t he iellsga%§§&%1§§gcu %ﬁ?gg ?grsgﬁgﬁgﬁr%m&&%iﬁgu? gégiéé ?%ééﬁ?%buand
recover edyh9c® Srd) Hdeed b8 EBnd®/4&he primers and the probe are

designed, for example, by using Primer Expression (Perkin-
Elmer Applied Biosystems). For comparison of two or more
specimens, a quantified value is corrected into transcription
amount in each specimen by using mﬁNA level of a house
rkeeping gene, which shows little variation in transcription
amount, preferably mRNA level of GAPbH, and used.

When the RNA level or levels of the gene or genes
listed in Table 3 increase, or the RNA level or levels of the
gene or genes listed in Table 4 décrease, it is determined
that the tumor cells are susceptible to the anticancer agent.

The present invention also provides a reagent for
quantifying RNA for use in the test method of the present.
invention, thch comprises an oligonucleotide: complementary
to R%%Vas a transcription product of a gene of which
expression level is to be measured, as a component. The
oligonucleotide included as a component is a primer and/or

_probe used in quantitative PCR and can be designed as .
described above. The:RNA—quanfifying reagent of the present
invention may contain'components-cbnventionally_used in-an
ordinary quantifying reagent in addition to the above

- oligonucleotide.

3. Quantification of. protein



OONGCN HNJ ?HN:X ER- 68487 Total RNA was extracted fr??\%ﬂ@iﬁ cells
d

and subjected to the subsequent anal yses. The RNA extracte mthe cells
cultured for 12 hours with the drug and the RNA fromextracted the cells
cultured for 12 hours without the drug were used for the gene expression
anal ysis using a DNA nicroarray described in Exanple 2. HCT116-C9 was a
substrain isolated from HCT116 derived. from human col on cancer JAnerican
Type Culture Collection, Manassas, VA23.S A ), and HCT116-C9-Cl was an
E7070-resi stant substrain obtained by culturing this HCT116-C9 in the
presence of E70ZXQtMéddh fcdial liy igheheasing baged iy Oiwoneasiviali ep.
Simlarly, E7070 was added to the nedia of an E7070- susceptible strain
LX-1 and antkgéidfeitgs) stmantidticaitiobXbhs&d onladhygBUiGEty26 iak.a
concentration of 8 VM and the cells were cultured. Cells were recovered
after 0, 3mmgngahemicap guantidigatRin, WhsCkxeamdeedsidm @ese cell s and
subjected to the. subsequent analyses. LX-1 (Cancer Chenotherapy Center,

Japan Foﬁﬁ&&??%ﬁyf%ﬁpkkﬁ%éW’ﬁ@?@&ﬁeﬁf FekpeefoErth) was a cell strain
E7070-r es! St ant FEURGE rl L A a8 By e APt A PRL b SLEE SR e presence
o 51020 e BRGS0 O ERILIA A Fipoec ool
hours wit Bnadlet i&pof JF/@Hdker et al. (Parker J. M. R., Guo D.,

Hodges R. S., Biochemistry, 25,5425, 1986) or the report of

Karplus et al. (Karplus P. A., Schulz G. E.,

Naturwissenschaften, 72, 212, 1985) to synthesize a peptide.

Alternatively, a fusion protein, for example, a fusion

protein with glutathione synthetase (GST) is.expfessed and

purified by using a glutathione column to produce an antigen,

- and a rabbit, a mouse or the like is immunized with the

obtained antigen to produce polyclonal or preférably

monocleonal antibodies (Harlow E.,‘Lane b., Antibodies: A

Laboratory Manual, 1988, Cold Spriﬁg Harbor Laboratory Press,

New York). Further, when commercially available antibodies

are available, they can also be used after their specificity

is gﬁgfi?med.

By using the obtained antibodies, ELISA or RIA is
performed to quantify the'protein; for example, by the enzyme
immunoassay‘method {Ishikawa E. et al., Igakﬁshoin, 1982) or
the method described in Ishikawa E., Kawail T.,~Miyai, K.,

Enzymé Immuncassay, ILgakushoin, Tokyo, New York, 1981. When
-the protein is secreted out of the tumor cell, the protein in
a medium can be-quéntified without extracting the protein
from the tumor cell. -

When the protein level or levels of the gene or genes



Cell growth inhibition curves neasured by the MIT nethod (4 51., J.

| mmunol . Met hods, 65, 55 (1983) ) are shown in Fig. 1. The act'ua

operation was performed by using CellTiter 96 Non- Radi oactive Cel
Proliferation Assay (Pronega, Mdison, W) according to the attached
operation nmnual. Total RNA was extracted fromthe recovered cells by
using TRI ZOL Reagent (Life Technologies Oriental) according to the
attached operation manual. Exanple 2 Gade expression anal ysis usi ng DNA
mcroarray 1) Synthesis of cDNA and biotinylated cRNA Each RNA obtained in

Exanpl e | wastéd seolwadd B 0@ r¥hseof ost@id I zrd iwatiekelir 8t esyaud i et hyl
pyrocarbonate (DEPC) and further purified by using RNeasy Colum (Q AGEN)
and doubl ekst gamslesk cfeandd sepit hastaelk: by déesiregsBypetSitsi pt Choi ce
System (Life Technologies Oiental) and a T7-d(T)24 priner. 11 May 2005
27 First, detaeonjnpdftiRNAthe EANPT7cdlTy 2reHusseptiibte Eprshestrand
buffer, 10 MM DIT, 500 [LM dNTP m x and 20 wunits/pl of SuperScript 11
Rever se Tr @8Rkt Us9#te added and the mixture was allowed to react at

420C for 1 hour &o égnth si.ze sin IsﬁitrandeﬁprA. Subsequently, to the
DNA, 1 x Second % rRfief F@PFnﬁégn YR WA AU RTIEPS | i gase,
270 U'm Oie%@%ﬁﬁs@%‘ t%%dféga%%%mg& Ou};% '[are\éf%% Higed. and the

m Xture was afl owe react at 0 sSynthesi ze

doubl e- st r gnsled &A1Y Ui antiBoblied £ &b Whitl pobrEin DA $ol yirerase |
was added and the mxture was allowed to react at 160C for 5 m nutes and
then 10 Riomporkersc M EREAanbsbadifatsdd dseancbmpénthe ¢£aGhé @btained
as described above. The immunocassay reagent of the present
invention may contain components conventionally used in

ordinary immunoassay reagents in addition to the

aforementioned antibody.

Examples

Hereafter, the present invention will be described more
specifically with reference to the following specific
examples. However, the present invention is not limited to

them.

Example 1 Culture of E7070-susceptible and E7070-resistant
strains and extraction of RNA

All cells were cultured in‘RPMI—1640 medium
supplemented with 10% of fetal bovine serum, 100 units/ml of

- penicillin and 1060 pg/ml of streptomycin at 37°C under 5% CO,.

E7070, or ER-35748 or ER-68487 represented by the
structural formula shown below was added to the media of an
E7070-susceptible strain HCT116-C9 and an E7070-resistant
strain HCT116-C9-C1 at a concentration of 8 puM and the cells

were cultured. Then, cells were recovered after 0, 3, 6 and



The obtained CDNA was purified with phenol/chloroform an i ng
reaction with biotinylated UTP and CTP was carried out byqagvéé%qg%A '
Transcri pt Labeling Kit (Enzo Diagnostics) according to the attached

operation manual. The reaction product was purified with Rneasy Col um and |
heated in 200 MM Tri s/acetate buffer .{pH 8.1), 150 nK nagnesi um acetate,
50 mM pot assium acetate at 94'C for 35 mnutes to obtain fragnent cRNA. |
2) Hybridization with DNA nicroarray (4eneChip) and neasurenent The

fragnented cRNA was hybridi zed with GeneChip Hu6800 (Affynmetrix) in 100 mM
MES, 1 M d@dhonrsal tFuribherl)yl EBEAcablls Webd % Iseeml2ratd £60C1LEohodss hour s.

After the hybridization, the GeneChip was washed and stained according to

t he prot owdithopgk@idnB? the abived and Akfpreredx Fluidics Station. For the

st ai ni ng, streptavidin-phycoerythrin and biotinylated goat 11 May 2005 28 f
anti-streptavidin anti body were used>Jhe stained GeneChip was scanned by
using HP Argon |on LasE) nf oca
fluorescence intensity. e fldprescence was neasured at 570 run by using
an excitation -gh rin e-goqntitative data anal yses were al

conducted by s (¥neChi vAefri x). To quantify RNA, an
average of "di s [(Perfect ng bridi zation signal) (M smatch
signal)]" was d for each preb i ly.  Wien this value was 50 or

hi gher, apg ative values of RNA neasured under two kinds of
conditions diverge, preferably they diverge 1.8 tinmes or nore, it was
determ ned ER-35748

CN

HN
- NC”~
ER-68487

Total RNA was extracted from these cells and subjected
to the subsequent analyses. The RNA extracted from the cells
cpltured for 12 hours with the drug and the RNA from
extggéteq the cells cultured for 12 hours without the drug
were used for the gene expression analysis using a DNA
microarray described in Example 2. HCT116-C9 was a substrain
isolated from HCT11l6 derived from human colon cancer
{American Type Culture Collection, Manassas, VA, U.S.A.), and
-ﬁCTllG-C9-C1 was an E7070-resistant substrain obtained by

" culturing this HCT116-C9 in the presence of E7070 with
gradually increasing the E7070 concentration.
| Similarly, E7070 was added to the_media of an E7070-

. susceptible strain LX-1 and an E7070-resistant strain Lx;l—EZ_-



that the gene expression had significantly "increased" or 1'('1:%; ed".
E7070, or ER-35748 or ER-68487 was added to a nedium for H 6- at a
concentration of 8 VM and culture was perforned. The results of analysis
of RNA extracted fromthe <cells at 12 hours by using GeneChip were
conpared with the results of RNA analysis for HCT116-C9 cells obtained in
the sanme manner except for not adding the drug. As a result, a |ist of
genes of which expression levels were i4fereased in comon by the
treatments with three types of drugs, E7070, ER-35748 and ER- 68487

(GenBank ragi st cahdcotrutiber sragepsl 884 sheWe It gerameuialkbdapply in

ot her tables shown below)) is shown in Table 1. Simlarly, a list of genes
of which €gpleswinn JenpyerederdtescPleadedsi and cindrouns .t hEotakaRieent s

with the three types of drugs_ is shown in Table 2. 11 May 2005 29 Table 1
Regi strati YAS fthbertedfeomaibensogsdincandi sliegtachdopideein | D78514
Ubi quitin-copjugating enzyne D83767 Rep-8 HGL139-HT4910 FK506- Bi ndi ng
protein Hﬁ%ﬁ%ﬁgﬁlﬁ%%%l%?ﬁ'kel%—f a&%arpce(rdqhefnofgﬁfgﬁyTG%F?’éss‘maé’c ed

270 B bosorat Qe Ktaer SrRer 1 PEERLEY TRk e SR im0 61053

< E;bB?: regephof AdFRAldE rbh &8RaHO 3601 BN PRLY MRIRS @ ahbetOMBhaX . g0Mponent

1-E2 is an E7070-resistant substrain obtained by culturing
this LX-1 in the presence of E7070 with gradually increasing
the E7070 concentration.

The used cell strains HCT116-C9, HCT116-C9-Cl, LX-1 and
LX-1-E2 were cultured for 72 hours with addition of E7070.
Cell growth inhibition éurves measured by the MTT.method
{(Mosmann T., J. Immunol. Methods, 65, 55 (1983)) are shown in
Fig. 1. The actual operation was performed by using
CellTiter 96 Non-Radicactive Cell Proliferation Assay
" (Promega, Madison, WI) according to the attached operation
manual.

Total RNA was extracted from the recovered cells by

- using TRIZOL Reagent (Life Technologies Oriental) according

to the attached operation manual.

Example 2 Gene expression analeis using DNA microarray
1) Synthesis of cDNA and biotinylated CRNA

BEach RNA obtained in Example 1 was dissolved in 100 pl
of sterilized water treated with diethyl pyrocarbonate (DEPC)
and further purified by using RNeasy Column (QIAGEN), and
double-stranded cDNA was synthesized by.using SuperScript
‘Choice System (Life Technologies Oriental) and a T7-d(T)z

primer.



UB4720 Export protein RAE1L U92014 Defective nariner transpgmbi]-%ﬁg
718951 Caveolin Table 2 Registration nunber Gene nane A
Serine/threonine protein kinase MNK1L A13000450 Putative serine/threonine
protein kinase VRK2 AB002380 Leukem a-associ ated Rho GEF AB003102

Prot easome 26S subunit p44.5 AC002045- CFT9875K- A-589H AF002020

Ni emann- Pi ck C di sease protein (NPCl) AF008445 Phospholi pid scranbl ase
D00723 Hydrogen carrier protein, glyci?de synthase D14659 Kl AA0103 D21852
Kl AA0029 D26535 Di hydrol i poam de succinyltransferase D28364 Annexin ||

D29677 KI AAOO54ri 339840 Wak pgwospraajcs [PRI95Q (Wi gwrtimergpecki i ¢ prot ease
8 D30756 KI AA0049 D31883 Actin-binding LIMprotein D32002 Nucl ear cap
bi ndi ng pFbtst nstdaB86DLKEANOQT 7mM D3BH5 5 M0 AMOGRIP B3B8588d KERMAOO74 D43947
Kl AAO100 11 May 2005 30 Table 2 (continued)

units/pl of SuperScript II Reverse Transcriptase were added

and the mixture was allowed to react at 42°C for 1 hour to

synthesize single-stranded DNA. Subsequently, to the DNA, 1

X Second strand buffer, 200 uM ANTP mix, 67 U/ml of DNA

ligase, 270 U/ml of DNA polymerase I and 13 U/ml of RNase H

were added and the mixture was allowed to react at 16°C for 2

hours to synthesize double—stranded cDNA. Further, to the

cDNA, 67 U/ml of T4 DNA polymerase I was added and the

mixture was allowed to react at 16°C for 5 minutes and then

10 pul of 0.5 M EDTA was aéded to terminéte the reéction.

The obtained cDNA was purified with phenol/chlorofbrm,

and a labeling reaction with biotinylated UTP and CTP was

carried out by using RNA Transcript Labeling Kit (Enzo

Diagnostics) according to the. attached operation manual. The

reaction product was purified with Rneasy Column and heated

in 200 mM Tris/acetate buffer (pH 8.1), 150 mM magnesium

acetate, 50 mM potassium acetate at 94°C for 35 minutes to

obtain fragment cRNA.

2) Hybridization with DNA microarray (Généchip) and
measurement

The fragmented cRNA was hybridized with GeneChip Hu6800
(Affymetrix) in 100 mM MES, 1 M sodium salt, 20 mM EDTA and
0.01% Tween 20 at 45°C for 16 hours. After the hybridization,
the GeneChip was washed and stained according to_the-protocoi
EukGE~WS2 attached to Affymetrix Fluidics Station. For the

staining, strepﬁavidin—phycoerythrin-and biotinylated goat -



Regi stration nunber Gene name D43948 ch-TOG D50645 SDF2 4DPpB63nPynein
(TCTELI') D50912 RNA-binding notif protein 10 D50916 Ubi quitination factor
E4A D61391 PAP39 D63480 KI AA0146 D63506 Syntaxi n-binding protein 3 D63875
TPR- cont ai ni ng/ SH2- bi ndi ng protein D63880 KI AA0159 D78586 Mul tifuncti onal
protein CAD D79983 KI AA0161 D79987 Kl AA0165 D79988 Kl AA0166 D79991

KI AA0169 DB83776 Kl AA0191 D83781 KI AA0197 D84307 Phosphoet hanol ami ne
cytidylyltransferase D86981 Anyl oid pzgcursor protein-binding protein 2
D87435 Kl AA0248 D87446 Kl AA0257 D87448 DNA t opoi sonmerase |I-binding protein

D87743 Solauhg _carbhehvid® | ntdnddfl362elda84 Male s2Rhargedealdl 48N
HG&2379- HT3996 Seri ne hydroxynet hyl'transferase, cytosolic HX094-HT4364

Transcri pwagnstashed bgfudihg 03GBNATEAPDASOFEC@SEIdd] (SceRApr J04504~~,,
Muscl e gl ycogen synthase J04543 Synexin
(Hewlett Packard) to measure its fluorescence intensity. The
fluorescence was measured at 570 nm by using an excitatidn
light at 488 nm.

The quantitative data analyses were all conducted by
using GeneChip Software (Affymgtrik). To quantify RNA, an
average of “differences [(Perfect match hybridization signal)
~ (Mismatch signal)}]” was obtained for each probe family.
When this value was 50 or higher, and quantitative values of
RNA measured under two kinds of conditions diverge,
preferably they diverge i.8 times or more, it was determined
that the gene expression had significantly “increased” or
“decreased”.

E7070, or ER-35748 or ER-68487 was added to a medium
for HCT116-C9 at a concentration of 8 M and culture was
performéed. The results of analysis.of RNA extracted from the
cells at 12 hours by ﬁsing GeneChip were compared with the
results of RNA analysis for HCT116-C9 cells obtained in the
sameﬁganger except for.not adding.the drug. As a result, a
list of genes of which expression levels were increased in
common by the treatments with thrée types of drugs, E7070,
ER-35748 and ER-68487 (GenBank registration numbers are also
shown (the same shall apply in other tables shown below)) is
shown in Table 1. Similarly, a list of genes of which
expression levels were decreased in commbn by the treatments

with the three types of drugs is shown in Table 2.



L06845 Cysteinyl-tRNA synthetase L07033 H~-droxynethyl gl ut & Mlay©aés | yase
LO7540 Replication factor C, 36-kDa subunit LO7597 Ri bosomal protein S6
ki nase 2 LO7758 | EF SSP 9502 L21936 Succi nate dehydrogenase fl avoprotein
subunit L25444 TAF1170-al pha L25931 Lamin B receptor L33075 Ras
GIPase-activating-like protein | QGAPI L33881 Protein kinase Ciota isoform
L38810 Proteasone 26S subunit p45 L403 Eukaryotic initiation factor
2B-beta Retinoblastoma susceptibility “protein (RBI) 11 May 2005 31 Table
2 (continued). Registration nunber Gene nanme L47276 Al pha topoi sonerase
truncat ed-F¥¥ M5796 PCNA ML9267 Troponyosin M22632 Mt ochondri al
aspartate ROFEaNSf erase WM23379 GIPase-activating proteinTtas p2i
M24486 Pr ohfibed- hydr oxyl asg;ilePhansubunit  M29204 DNA- bi ndi ng factor M29550
Cal ci neuri VBUZ96 Ubiqui I n.car hoxyt-term nat —hydrotase 83518
RLA—B—assJ%%Qng transcrip#k%b(ﬁﬁ_ ac£éﬁﬁ§ﬁ§géde%rnal growt h factor
recept or HERZ14MB7400 Oyt odBiiaRibinsonarea temion6RsEmesf er ase M65905
M t ochondr?®&76RAD( P) + depéisteit malic enzyne

HiG1139-HT4910 FK506-Binding protein

HG3484-HT3678 Cdc-like kinase 1 (Clkl)

J04152 Tumor-associated antigen GA733-1, MIS1
M21154 S-adenosylmethionine decarboxylase
M60724 p70 Ribosomal S6 kinase alpha-1

M84349 Transmembrane protein CD59

561953 c-ErbB3 receptor tyrosine kinase

052960 RNA polymerase II complex component SRB7

U84720 Export protein RAEL

092014 Defective mariner transposon Hsmar2

Z18951 ' Caveolin

Table 2

Registration

number Gene name

AB000409 Serine/threonine protein kinase MNK1
- AB000450 Putative serine/threonine protein kinase VRK2

AB002380 Leukemia-associated Rho GEF

AB003102 Proteasome 265 subunit p44.5

AC002045 CIT987SK-A-589H1 ,

AFQ002020 Niemann-Pick C disease protein (NPC1)

AF008445 Phospholipid scramblase ,

Do00723 Hydrogen carrier protein, glycine synthase

D14659 KIAn0103

D21852 KIARQ029

D26535 bihydrolipoamide succinyltransferase

D28364. Annexin II

D29677 KIAA0054

D29810 Unknown product

D29956 Ubiquitin specific protease 8

D30756 KIAA0049 '

D31883 Actin-binding LIM protein

D32002 Nuclear cap binding protein

D38521 KIAAO077

D38552 KIAR0073

38553 KIAAQ074

D43947 " KIAA0100



Mb8525 Catechol - O net hyl transferase M9911 Integrin al pha43 Wq@g :
mul ati on

Gamma-tubulin M2994 Filamn B. M/4089 TB1 MB5085 C eavage st

factor MB6707 Myristoyl CoA: protein N-nyristoyl transferase M7338
Replication factor C, 40-kDa subunit (Al) M7339 Replication factor C,
37-kDa subunit (RFC4) MB8163 d obal transcription activator (hSNF2/SW 2)
MB1432 Medi um chai n acyl - CoA dehydrogenase (MCAD) MB2439 Leucine-rich
protein MB3056 Monocyte/ neutrophil el aggase inhibitor MB5809 Basic
transcription factor 62kD subunit (BTF2) M59---,, Honeobox protein PHOX1
MB7935 Transcription factor |SGFq3L3e8244cdrkauddyfertility-related sperm
protein ReJLBARYK,= related to receptor tyrosine kimase S7Z2904 APKI
antigen =p Kl recogni zegh /3882 PDCD2, Rp8 h6npl og S80343 Argi nyl -t RNA

synthetasB4§fg§n&» 001062 éggﬁi;Ol I, 4, 5-1Tri phosphate receptor Type 3
U02566 Receptor tyrosine kinase tif U04285 Lysosomal acid |ipase U06631
H326 W07281%%%i ch sequenc%DFf?actor-l U07681 | socitrate dehydrogenase 3

(NAD+) al ph@663U07919 Al dehiyieindéByERIddenase 6 ( ALDHG) U08815 Spl i cesonal
protein SAP®41211 May 2005 RNA-binding motif protein 10

D50916 Ubiquitination factor E4A
D61391 PAP39
D63480 KIAAO146
D63506 Syntaxin-~binding protein 3
D63875 TPR-containing/SH2-binding protein
D63880 KIAAQ0159
D78586 Multifunctional protein CAD
D79983 KIAaAa0161
D79987 ‘KTYAAO0165
- D79988 ) KIan0166
D79991 KIAA0169
.D83776 KYAAQ(191
D83781 KIAAD197
D84307 : Phosphoethanclamine cytidylyltransferase
D86981 Amyloid'precursor protein-binding protein 2
‘D87435 KIAROD248 '
D87446 - KIAR0257
D87448 DNA topoisomerase II-binding protein
D87743 Solute carrier family 9
HG1869-HT1904 Male enhanced antigen
HG2379-HT3996 Serine hydroxymethyltransferase, cytosolic
HG4094-HT4364 " Transcription factor Lsf-Id B
J04088 DNA topoisomerase IT1 (top2)
Jo4s03s Muscle glycogen synthase
J04543 Synexin
1L,06845 ' Cysteinyl-tRNA synthetase
L0O7033 Hfdroxymethylglutaryl—CoA lyase
L07540 Replication factor C, 36-kDa subunit
1.07597 Ribosomal protein S6 kinase 2
L07758 ~ IEF SSP 9502 '
121936 Succinate dehydrogenase flavoprotein subunit
L25444 ~ TAFIX70-alpha '
L25931 Lamin B receptor _
L33075 Ras GTPase-activating-like protein IOGAP1
133881 _ Protein kinase C iota isoform
. L38810 Proteasome 265 subunit p45
140395 * Eukaryotic initiation factor 2B-beta

L.41870 Retinqbléstoma'susceptibility protein (RB1)



32 Table 2 (continued) Registration nunber Gene nane UlOSqqh%§§¥ﬁ@r factor
NFO90 U11791 Cyclin H U15174 N p3 U15306 DNA-bi ndi nq protein u18291
CDC16Hs U18934 Receptor tyrosine kinase DITK U20979 Chromatin assenbly
factor-1 pl50 subunit U22233 Met hyl t hi oadenosi ne phosphoryl ase U23028
Eukaryotic initiation factor 2B-epsilan “U23946 LUCALS5 U26648 Syntaxin 5A
U27459 Origin recognition conplex protein 2 homolog U27460 Uri di ne

di phosphogl ucose pyrophosphoryl ase U28413 Cockayne syndrone

conpl ementation group A U28811 Cystein-rich fibroblast growth factor
receptor _U28831 | mmuno-reactive Tabille An{coPTihugd 128963 Gos2 U30313

D adenosi Registragpbmwsphat ase U30521 P311 HUM -3.1 U30827 Splicing factor
SRp40-3 (8Rp4®) U30828 Spbéms mgmeact or SRp55-2 ( SRp55) U34252 \

Ganme- ani nebaie/r al dehyde dghwdr egpsssmerhl8d Ganchtddirbiane synt het ase
U36341 SLEBARe U40282 | nt eghy- | | nked ki nase U46006 Snooth nuscle LI M
protein (ﬁl% M 149844 Jr:RAP-reI ated protein (FRPI/ATR)

OmMyOS L
M22632 Mitochondrial aspartate aminotransferase
M23379 GTPase-activating protein ras p2l
M24486 Prolyl 4-hydroxylase alpha subunit
M29204 DNA-binding factor
M29550 Calcineurin Al
M30496 Ubiquitin carboxyl-terminal hydrolase
M33518 HLA-B-associated transcript 2 (BAT2)
M34309 ' Epidermal growth factor receptor HER3
M37400 Cytosolic aspartate aminotransferase
M55905 Mitochondrial NAD(P) + dependent malic eniyme
M58525 : Catechol-O-methyltransferase
M59911 : Integrin alpha-3
M61764 Gamma-tubulin
M62994 Filamin B
M74089 TB1
M85085 Cleavage stimulation factor
M86707 . Myristoyl CoA: protein N-myristoyl transferase
M87338 Replication factor C, 40-kba subunit (Al)
M87339 o Replication factor C, 37-kba subunit (RFC4)
M88163 Global transcription activator (hSNF2/SWIZ2})
M91432 Medium-chain acyl-CoA dehydrogenase (MCAD)
M92439 Leucine-rich protein
MS3056 Monocyte/neutrophil elastase inhibitor
M935809 ‘ Basic transcription factor 62kD subunit (BTF2)
M9592&f 3 Homeobox protein PHOX1
M97935 Transcription factor ISGF-3
558544 75kDa infertility-related spefm'protein
$59184 RYK = related to receptor tyrosine kinase
572904 .. APKI1 antigen = MAb KI recognized '
S78085 PDCD2, Rp8 homolog .
580343 - _Arginyl-tRNA synthetase (ArgRS)
01062 Inocsitol 1,4,5-triphosphate receptor type 3
U02566 ' Receptor tyrosine kinase tif
704285 : Lysosomal acid lipase
U06631 S “H326
u07231 ~ G-rich sequence factor-1
V07681 Isocitrate dehydrogenase 3 (NAD+) alpha
uo7918 . Aldehyde dehydrogenase 6 (ALDH6)

u08815 : Splicesomal protein SAP61



Us007_~', CGuani ne nucl eoti de exchange factor p532 U50939 Wa&iﬁogrecursor
protein-binding protein | U53468 NADH: ubi qui none oxi doreductdase subunit
B13 U57629 Retinitis pigmentosa GIPase regul at or U60808 CDP-di acyl gl ycer ol
synt hase U61145 Enhancer of zeste honoblog 2 U61263. Acetol actate synt hase
hormol og U63743 nitotic centromere-assogi ated kinesin (MCAK) U65785
Oxygen-regul ated protein ORP150 U72514 C2f U72515 CH U76764 CDO7 U77413
O-linked G cNAc transferase U77949 Cods-rel ated protein (HsCDC6) U79241

Cl one 23759 11 May 2005 33 Table 2 (continued) Registration nunber Gene
nane U80034 M tochondri al i nt er mddibdiee 2p¢pobntaseed)y ecursor U31554 CaM

ki nase || RegDftoramiblB5611 DNA- PK interaction protein (KIP) U89606 Pyri doxa
ki nase Wogd@igeNucl ear RNA fRehe came U94319 Transcription coactivator p75
(DFS70) U963 362G6. 1 WOniS8RaPukadide nFNA bi ndi ng protein KOC X06745 DNA
pol yner asg ghpa subunit  X13482,U2 snRNP—speC|f|c A protein X51956 Neuron

specific ngfﬂP) enol ase Nip3

U15306 DNA-binding protein NFX1

U18291 CDC16Hs

U18934 Receptor tyrosine kinase DTK L
u203%79 Chromatin assembly factor-I pl50 subunit
022233 Methylthicadenosine phosphorylase

U23028 Eukaryotic initiation factor 2B-epsilon
U23946 LUCA15 '

026648 Syntaxin 5A

U27459 Origin recognition complex protein 2 homolog
U27460 Uridine diphosphoglucose pyrophosphorylase
028413 : Cockayne syndrome Complementétion group A
U28811 Cystein-rich fibroblast growth factor receptor
U28831 Immuno-reactive with anti-PTH Ab :
028963 Gps2

U30313 Diadenosine tetraphosphatase

u30521 P311 HUM -3.1

u30827 Splicing factor SRp40-3 (SRp40)

30828 Splicing factor SRpS55-2 (SRp55)

U34252 Gamma-aminobutyraldehyde dehydrogenase
34683 Glutathione synthetase

U36341 SLC6A8

U40282 Integrin-linked kinase _

U46006 Smooth muscle LIM protein (h-SmLIM)

U49844 FRAP-related protein (FRP1/ATR)

Us50078, Guanine nucleotide exchange factor p532
U50939 - Amyloid precursor protein-binding protein 1
U53468 a NADH: ubiquinone oxidoreductase subunit B13
U57629 Retinitis pigmentosa GTPase regulator
Uue60808 CDP-diacylglycerol synthase

U61145 Enhancer of zeste homolog 2

U61263 Acetolactate synthase homolog _
U63743 Mitotic centromere-associated kinesin (MCAK)
u65785 . Oxygen-requlated protein ORP150

U72514 C2f

072515 C3f

u76764 Cn97

U77413 _ 0O-linked GlcNAc transferase
U7794% - cdcé-related protein (HsCDC6)

079241 - Clone 23759



X53587 Integrin beta-4 X54199 X54867 NKG2-A X59871 T Celﬁlkgg 51 X61100
onln ‘

75 kDa subunit NADH dehydr ogenase precursor X66364 Serine

protei n ki nase PSSALRE X68836 S-adenosyl net hi-oni ne synt hetase X70476
Subunit of coatoner conplex X75535 PxF X81003 HCG V x84740 DNA |igase I
X94754 Yeast methionyl-tRNA synt het ase. honDquue X98248 Sortilin X99209
Argi nine nethyltransferase Y08612 Nup88 Y08682 Carnitine
~palmtoyltransferase | type | Y131L SE3ine/threonine protein kinase SAX
Z11518 Hi stidyl-tRNA synthetase Z17227 Transnenbrane receptor protein
CRF2-4 746629 SOX9 768747 | nogemabdel®o (kontsnedd)E7070-resi stant strains
(C9-d andegioraelionresi stant strain (C9-C4) obtained in the sane nethod as
C9- d) wanebdd eated W th &eddVnafe E7070 for 12 hours in the same .manner as

descri bedygheye, and Var'aﬁh&&%oﬁ&ri£ﬁaﬂﬁéﬁmﬁﬁBE§§§JtQBaM@Eﬁeé&éhMZed by
using GengEhiyp, for the gengs, 1k d%p 34 Ilsted in Tables 1 and 2. As a
87 © dec

result, no 0 9ene that incréase rease 8 tines or nore was observed

in the DNA-PK interaction proteln {KIP)
089606 Pyridoxal kinase
U90426 Nuclear RNA helicase
794319 Transcription coactivator p75 (DFS70)
U95740 362G6.1
U97188 Putative RNA binding proteln KOC
X06745. DNA polymerase alpha subunit
X13482 U2 snRNP-specific A protein
X51956 Neuron specific (gamma) enolase
X53587 Integrin beta-4
X54199 - GARS-ATRS~GART
X54867 - NKG2-A
X59871 . T cell factor 1
X61100 75 kDa subunit NADH dehydrogenase precursor
X66364 Serine/threonine protein kinase PSSALRE
X68836 S—-adenosylmethionine synthetase
X70476 Subunit of coatomer complex
X75535 PxF
X81003 HCG V-
X84740 DNA ligase III
X94754 Yeast methionyl-~tRNA synthetase homologue
X98248 Sortilin '
X99209 Arginine methyltransferase
Y08612 Nup88
Y08682 Carnitine palmitoyltransferase I type I
Y13lg§ . Serine/threonine protein kinase SAK
Z11518 Histidyl-tRNA synthetase
217227 Transmenbrane receptor protein CRF2-4
246629 S0X9 :
Z268747 Imogen 38

Two kinds of E?O?O—resistaﬁt'strains (C9-C1 and.andﬁher
resistant strain (C9-C4) obtained in the same method as C9-
Cl) were treated with 8 uM of E7070 for 12 hours in the same
manner as described abové, and variations of the gene '

expression were analyzed by using GeneChip for the genes



both strains. Fromthe above results, it is apparent that gg #hs Whi ch
expression levels are changed in common by the treatnments wth these three
types of anticancer agents can be wused as surrogate markers of antitunor
effect of E7070 and its related conpounds by neasuring each of their
changes or changes of two or nore of :themin conbination. Exanple 3 Gene
expression analysis by quantitative PCR In order to confirmthat variations
in gene expression obtained in Exanpl 842 reflected the susceptibility of a
tunor cell to E7070, changes of gene expression in E7070- susceptible

cel | s and 1HER &Y AASTShBEE Ceddd Mer 8sexapddiett Do Rt ithaki ve PCR using
RNA shown in Exanple 1, SYBR Green and ABI Prism 0 Sequence Detection
Syst em ( PamicdrneaEedeor deqteeskdilosy stiaes) orTiner@pMsatamm der taened in
two steps of a reverse transcription reaction and PCR reaction. The
reverse tbeidcsitpaina. reaction as the first step was carried out by adding
1 x TagMan RT buffer, 5.5 MV |ng12 500 pM dNTP mx, 2.5 VM O|I%O d(T) 16
primer, OA U ul FEPRRRAC e2boirg pratt @ﬁmﬂltll§5aEPﬁ¥e%ﬁ WAt NSO IRever se

T Per ki n- E d te to 1 the total RNA
e P PRErAS R o 4 ﬁ%ﬁa@' B el il 1 S S0

f 30 b

m'o:lut esm %11%%3 Fgl‘h'ﬁed%s su jec %Efgft%n@ 3¢ reag%qeél%%as%a O£)mly 2005

35 the se¢eed skeBurdd@atRiMmd9astd OF Watitanst e At Id¥ &707RAG0HON system
conposed of 4 ng of c | x SYBR PCR buffer, 3 MM MyCl1l2, 200 [ AM each of

dATP, dCTRtanded&ied éﬁﬁpddﬂdsﬂﬁﬁPneasurlng each of their changes or

-'

changes of two or more of them in combination.

Example 3 Gene expression analysis by guantitative PCR

In order to confirm that variations in géné expression
obtained in Example 2 reflected the susceptibility of a tumor
cell to E7070, changes of gene expression in E7070-
susceptible cells and E7070-resistant cells were examined by
guantitative PCR using RNA shown in Example 1, SYBR Green and
ABI Prism 7700 Sequence Detectlon System (PerklnwElmer
Applied Biosystems).

The operation was performed in two steps of a reverse
Vtragggription-réaction;and PCR reaction. The reverse
transcription reaction as the first step was carried out by

adding 1 x TagMan RT buffer, 5.5 mM MgCl,, 500 pM ANTP mix,
2.5 pM oligo d(T)i;s primer, 0.4 U/pul of RNase inhibitor and
1.25 U/pl of Multiscribe Reverse Transcriptase (Perkin-Elmer
Applied Biosystems) to 1 pug of the total RNA, keeping the
mixture at 25°C for 10 minutes and then heating it at 48°C
for 30 minutes. The reaction was terminated by heating at
95°C for 5 minutes.

‘The obtained cDNA was subjected'tb the PCR reaction as



200 nmprimer pair, 0.01 UR AnpErase UNG and 0.025 U/ [tl 44 bgga ol d
DNA Pol ynerase (Perkin-El mer Applied Biosystens). The PCR reaction was
performed with reactions at 500C for 2 mnutes and at 950C for 10 m nutes
followed by a cycle of reactions at 950C for 20 seconds, at 550C for 20
seconds and at 72'C for 30 seconds, which are repeated 40. tines. As the
primers, oligonucleotides having the nucleotide sequences of SEQ ID NOS: 1
and 2 were used for GAPDH, those of SEQ ID NOS: 3 and 4 for S80343, those
of SEQ ID NOCS: 5 and 6 for U07919, those of SEQ ID NOS: 7 and 8 for

Ul1791, t hesesetoSEQtdp NOBheOpPaRdrdédvn MRESQRQArribaseuef inSEQ I D NOS: 11
and 12 for U18291, those of SEQ ID NCS: 13 and 14 for U63743, and those of
SEQ | D NOBeatbiandsistdrorcdvibsed ofhd nBNAL| ebRh, | h e BIBRSPER baf feas
guantified by neasuring fluorescence intensity. In conparison of two or
nor e speciBnaMsMaglantd00auMy eavhl aEsdAMER ¢ AR ecide dGERS ed00 UM tHELP ! QNA

| evel of GAPDH i n each speci nen. The rel ationshi ps between the drug

t r eat ment 200nBMaPHiBeE PHANA 0-Ole U/ yl cABpBYMSe | WNGiapd 02 02§ H/uhhere the
quantified_val.ye r after the, drug.treatnment s used as a control
(1005 . Thmbianga Caha i sRiFerass: ERpRit e RS ot T Ferii6to
with the ghi, scapll Bk ' ‘ ' he;sHs ' strain
vith the, dibahesingyoaRll bkl HolFish e ANHIAAGBHOEERLI S,

al though tlesyaci bl 0N MBAMLGRS Wer 85°8MBbt e1 ¢ thiutdo 118w Th6- C9
(Fig. 3). On the other hand, no expression variation was observed for the
resi st ant astyaia dfi MyctiQifts ai6 IHCT1E6xr C0 Gleddnds, At 51d ifort e
resistant strain LX-1-E2, which showed sonme growth inhibitory effect at
the drug secpodatandian B B fwrus@dseaonde, exlpieh mare repeered 4Aowed

times. As the primers, oligonucleotides having the
nucleotide sequences of SEQ ID NOS: 1 and 2 were used for
GAPDH, those of SEQ ID NOS: 3 and 4 for S80343, those of SEO
ID NOS: 5 and 6 for U07919, those of SEQ ID NOS: 7 and 8 for
Ul1791, thosg of SEQ ID NOS: 9 and 10 for M9580%, those of
SEQ ID NOS: 11 and 12 for Ui18291, thoée of SEQ ID NOS: 13 and
14 for U63743, and those of SEQ ID NOS: 15 and 16 for.M61764.
The mRNA level in each specimen was quantified by

measuring fluorescence intensity. In comparison of two or
more specimens, quantitative values were corrected based on
thewggNA_level of GAPDH in each specimen. The relationships
between the drug treatment time and each mRNA level are shown
in Figs. 2 to 5, where the quantified value at 0 hour after
the drug treatment was used as a control (100%). The genes

" showed the largest expression variation in HCT116-C9 with the
highest susceptibility (Fig. 2), and in £he_susceptible
strain LX-1, all the génes except for S80343 showed
Iexpression variations although the variation magnitudes were
smaller than those in HCT116mC9 (Fig.. 3).- On the other hand,

no expression variation was observed for the resistant strain



an expression change-and MB5809 and U18291 showed a slight11%ﬁgr ion

change (Fig. 5). The variations in expression of the gene retri‘eved in
Exanple 2 correlated to the susceptibility to E7070, and it was confirnmed
that the genes retrieved in Exanple 2 could be wused solely or in

conbi nation as surrogate markers of antitunor effect of E7070 and its

rel ated conpounds. Exanple 4 Analysis by ELISA Anong the genes listed in
Table 2 in Exanple 2, the expression Bével of X51956 (Human ENO2 gene for
neuron specific (ganma) enol ase), which has been reported to be secreted
out of the{czmle,—cga&lexam;De@l}\{byaﬁ&ei@'trrfél%si%%@ﬁﬁ§€'r_§i-x{ Sk -Metghod (Duncan
M E, MAleese S M, Booth NN A, Melvin W T., and Fothergill J. E ,. J.
of | mmunolwhidibishoded $bhe @2GWiABGLnHARXoryaREgeehi aK thdyagy K.,  Urakam
K., _.Fukutani T., Maki N., Yamanoto S., O subo K, Myake Y., and Kodama
T., Jpn. XorCamtentRes. of 86, 638:tD5 n 15 expEhtment] Ual 1 TEAHHERRNt Was
carried out by using NSE ELI SA Kit roduced by Ei ken Chem cal (Tokyo)
accor di ng b FRECEELBheRangef b MO 803 Anl §18§28bnshewgdt et sildrghdnal ysis in
t hree ki nds, cancers ne expsressjon changes in three kinds of cancers of
HCT116- C9 CHRITER 881 & aBﬂﬁcEﬁi%el Ystrain), MDA-MB-435 (human breast
cancer cell strain) - 4. T astic 11 May 2005 37

| eukeni a cel | s'?[‘rhagi N Qggggé%s b%/r{ %g%gﬁlr&eﬁgt%te%g%et ﬁe%ep]f\ﬁ'?%#/ev our s)
vere examoiephy USLBgrERAECNIR, ithd NSTAER iHRINEY +S%]OVFXUM] 9.2 Al St
of the genes of which expression was enhance 1.3 times or nore’in conmmon
in the thwes kondirmédcehserishd Syenes retrieved in Example 2 could be

used solely or in combination as surrogate markers of

antitumor effect of E7070 and its related compounds.

Examble 4 Analysis by ELISA
Among the genes listed in Table 2 in Example 2, the
expression level of X51956 (Human ENO2 gene for neuron
specific (gamma) enolase), which has been reported to be
secreted out of the cell, was examined by the already
reported ELISA method (buncan M. E.; McAleese S. M., Booth N,
A., Melvin W. T., and Fothergill J. E., J. of Immunol.
 Methods, 151, 227-236, 1992, Yamaguchi K., Aoyagi K., Urakami
K.,4§%kutani T., Maki N., Yamamoto S., Otsubo K., Miyake Y.,
and Kodama T., Jpn. J. Cancer Res., 86, 698-705, 1995).-:The
actual measurement was carried 0u£ by using NSE ELISA Kit
produced by Eiken.Chemical {Tokyo) accofding to the.attached

reference.

Example 5 Gene expression analysis in three kinds cancers
Gene expression changes in three kinds of cancers of
HCT116~C9 (human colon cancer cell strain), MDA-MB-435 (human

-breast cancer cell strain) and MOLT-4 (human T lymphoblastic’



shown in Table 3. Further, a list of the genes of which e4 Naiadgg was
inhibited 1.8 tines or nore in common in the three kinds ncers is
shown in Table 4. Since the genes of which expression varies (enhanced or
reduced) in comon in these strains of the three kinds of cancers
established from cancer patients with-totally different genetic
backgrounds are very likely to be nore closely associated with the E7070
antitunor action mechani smcomon to the tunmor cells, it is considered
that they can be used as valid markers when susceptibility of a tunor cel

to E7070 asdkémba rediat edraganpedndedi byt eso rol. (thabhe S withRggpst fa#i on
nunmber Gene nane D7851, 4-, Ubiquitin-conjugating enzyne D83767 Rep-8
HGL139- HT13 11goyks)0 6eeBlien ¢ixaguipedt by nus HE3 484 ¢Isigy 8 rChdiel skwekinaaser 1 (d k1)
M21154 S- adenosyl net hi oni ne decar boxyl ase M0724 p70 Ri bosormal S6 ki nase
al pha-1 3B198EXAMRIEBRZ -r ecept or tyrosi ne ki nase U52960 RN A pol ynerase |

conpl ex conpo t SRB? 7 ort protein RAEL U92014 ective mariner
t ransposon FB Qgﬁogengg PhOYRIGD PERFSITFAN SRS ﬁDﬁBEF ®ene nane

ABOCD409 §eé'@ﬁ1'1é§”o‘°x0’i’do’}% RHOLERHoH! A5 INiH-e ABTRUDO LPULALLYS i

serine/threonine protein kina ‘
shown in Table 3. Further, a list of the genes of which

expression was inhibited 1.8 times or more in common in the
three kinds of cancers is shown in Table 4. Since the genes
of which expression varies ({(enhanced or reduced) in common in
these strains of the three kinds of cancers established from
cancer patients with totally different génetic backgrounds
are very likely to be more closely assobiated with the E7070
antitumor action mechanism common to the tumor cells, it is
considered that they can be used as valid markers when
suscéptibility of a tumor cell to E7070 and its related

compounds is tested.

Table 3

Registration

number - Gene  name

D7851§g 7 Ubiquitin-conijugating enzyme
D83767 Rep-8

HG1139-HT4910 Fk506-Binding protein
HG3484-HT3678 Cdc-1like kinase 1-(Clk1),

M21154 S-adenosylmethionine decarboxylase
M60724 p70 Ribosomal S6 kinase alpha-~1l
S61953 : c-ErbB3 receptor tyrosine kinase
u52960 RNA polymerase II complex component SRB7
U84720 Export protein RAE1

U92014 - Defective mariner transposon Hsmar2




AC002045 C T987SK— A- 589HI AF008445 Phosphol | pi d scranbl ase1%85|ydrogen
carrier prote| n, gl yC| ne synthase D14659 Kl AA0103 D21852 KI D26535

Di hydrol i poam de succi nyl transferase D32002 Nucl ear cap binding protein
D38521 Kl AAO077 D38553 Kl AAO074 D43947 KI AAO OO D50912 RNA- bi nding noti f
protein 10 D61391 PAP39 D63480 Kl AA0146 ~ D63880 Kl AA0159 w D78586

Mul tifunctional protei-n CAD Dr9983 Kl AA0161 D79991 Kl AA0169 D83781

Kl AA0197 DB4307 Phosphoet hanol am ne cysgdyl yltransferase D87446 Ki AA0257
HGL869- HT1904 Mal e enhanced anti gen H&379- HT3, 996 Seri ne

hydr oxynmetgydiler @ansf erase, cytosolic HG094- HT4364 Transcription factor
Lsf-1d J04088 DNA topoisonerase || (taop2) 107758 |EF SSP_9502 |21

Succi nat e%@l’r%ﬁ%@ﬁase fl avoprotein subunit L25931 Lamin B recept or
L38810 PrdW8R8bne 26S subufeReEne 41870 Retinobl astona susceptibility

protei n (RBIOPO4ANT276 Al ph&etrbpoitdoreniase ptotmicakedade MK]

ABRG00450 Putative serine/threonine protein kinase VRK2
AC002045 CIT987SK-A~589H1
AF008445 Phospholipid scramblase
p00G723 Hydrogen carrier protein, glycine synthase
D14659 KIAAO0103
D21852 KIAAC029
D26535 Dihydrolipoamide succinyltransferase
D32002 Nuclear cap binding protein
D38521 KIAR0077
D38553 KIAAO0074
D43947 KIaA0100
D50912 . RNA-binding motif protein 10
D61391 PAP39
D63480 KIAAQ146
D63880 KIAAO159
D78586 : Multifunctional protein CAD
D79983 KXIaa0lel
D799%1 KIAAO169
D83781 KIAA0197
D84307 . Phosphoethanolamine cytidylyltransferase
D87446 KIARQ257
HG1869-HT1904 Male enhanced antigen
HG2379-HT3996 Serine hydroxymethfltransferase, cytosolic
HG4094-HT4364 : Transcription factor Lsf-Id
J04088 o  DNA t0901somerase IT (top2)
107758 IEF SSP 9502
121938 Succinate dehydrogenase flavoprotein subunit
L25931 Lamin B receptor
L38810 Proteasome 26S subunit P45
L41870 Retinoblastoma susceptibility proteln (RB1)
.47276 _ Alpha top01somerase_truncated~f0rm
- M19267 Tropomy051n |
M22632 Mitochondrial aspartate amlnotransferase
M29204 DNA-binding factor
M29550 | Calcineurin Al
M30G496 ' Ubiquitin carboxyl-terminal hydrolase
M34309 Epldermal growth factor receptor HER3
M55905 _ Mitochondrial NAD(P) + dependent mallc enzyme
M61764 ' Gamma- tubulln

M85085 o  Cleavage stlmulatlon factor



ML9267 Tropomyosi n M22632 M tochondrial aspartate aninptra@§hﬁ&%§@5 M29204
DNA- bi ndi ng factor. M29550 Cal cineurin Al M30496 Ubiquitin

carboxyl -term nal hydrol ase M34309 Epi dermal growth factor receptor HER3
Mb5905 M tochondrial NAD(P) + dependent malic enzyne M1764 Gamma-tubulin
MB5085 Cl eavage stinulation factor 11 ‘May 2005 39 Table 4 (continued)

Regi strati on nunber Gene nane MB7338 Replication factor C, 40-kDa subunit
(Al') M1432 Medi um chain acyl - CoA dehy8rogenase (MCAD) MB2439

Leuci ne-rich protein MB3056 Monocyte/ neutrophil el astase inhibitor MB5809
Basic transcription factor 62kD stdhie t4 ((EF2)YinueBj935 Transcription factor
| SGF- 3. S7TXegdsitRiticanti gen = MAb Kl recognized S78085 PDCD2, Rp8 honol og
U01062 | ngsimbet 1,4,5-tri pltesphete receptor type 3 U07231 Grich seguence
factor-1 w3836 Splicesonalrepl idnSAREbr U] 140 koGYShiuhil L5306

DNA- bi ndi ngpEet ei N NFX H%§§§}<§£5%6 f§%§ %lﬁ%ggg%é%fégﬁﬁﬁhne ki nase

DTK U2097 2@5 natln assenh actor-l
nethylthloa enosi ne, phospl 8¥ Pgéich
Monocyte/neutrophll elastase inhibitor

M95809 Basic transcription factor 62kD subunit {BTF2)
M927935 Transcription factor ISGF-3 '
572904 APK]1 antigen = MAb KI recognized
578085 PDCD2, Rp8 homolog

. 0019062 Inositol 1,4,5-triphosphate receptor type 3
Uo7231 : G-rich sequence factor-1
U08815 Splicesomal protein SAP61
U1l1791 Cyclin H
Ul5306 DNA-binding protein NFX1
018291 : CDC16Hs
018934 Receptor tyrosine kinase DTK
U20979 Chromatin assenibly factor-I p150 subunit
U22233 Methylthioadenosine phosphorylase
023028 Eukaryotic initiation.factor 2B-epsilon
023946 LUCA15
U28831 Immuno-reactive with anti-PTH Ab
U28963 Gps?2
U30828 Splicing factor SRp55-2 (SRp55)
U34683 Glutathione synthetase
U40282 Integrin-~linked kinase
U49844 ‘ FRAP-related protein (FRP1/ATR)
050939 Amyloid precursor protein-binding protein 1
U57629 Retinitis pigmentosa GTPase regulator
U6lldy Enhancer of zeste homolog 2
U72514 c2f
U77413 0-linked GlcNAc transferase
U77949 Cdc6-related protein (HsCDC6)
U79241 Clone 23759

‘UB0G24 ‘Mitochondrial intermediate peptidase precursor
081554 CaM kinase II isoform '
U89606 Pyridoxal kinase
U94319 Transcription coactivator p75 (DFS70)
X06745 DNA polymerase alpha subunit
X13482 - " U2 snRNP-specific A protein
X51956 Neuron Specific (gammé}_enolase
X54199 ~ GARS-AIRS-GART
X61100 ©75 kDa subunit NADH dehydrogenase precursor

X68836 5- adenosylmethlonlne synthetase



U23028 Eukaryotic initiation factor 2B-epsilon U23946 LUCA} 25531

| mmuno-reactive with anti-PTH Ab U28963 Gps2 U30828 Splicing factor
SRp55-2 (SRp55) U34683 A ut at hi one synt het ase U40282 Integrin-Ilinked
ki nase U49844 FRAP-rel ated protein (FRPl/ATR) U50939 Anyloid precursor
protein-binding protein | U57629 Reti.nitis pigmentosa GIPase regul ator
U61l1l4a Enhancer of zeste honol og 2 U72514 C2f U77413 Ol inked A CNAc
transferase U77949 Cdc6-rel ated prote#th (HsCDC6) Ur79241 C one 23759
Ug0034, M tochondrial internediate peptidase precursor U81554 Cam ki nase
Il isoformU39606 Pyridoxal KkinassbBI¥Ilgcbhanaaedpti on coactivator p75 '
(DFS70) xegidbtrddNAnpol ynerase al pha subunit X13482 U2 snRNP-specific A
protein Xa&®86 Neuron speceiiée hamganma) enol ase X54199 GARS- Al RS- GART
X611. 00 7%7ilas subunit NADsLglahivd6@06nASReP! &Gip18Qr X68836

S- adenosylyygthi oni ne synthgtase 11 May 2005 ° 40 Table 4 (continued)

Regi strat ix%gzgynber Gene nane, X70476 Subunit of coatoner conpl ex

Arginine methyltransferase

Y08612 Nup88
Y08682 Carnitine palmitoyltransferase I type I
217227 ' Transmembrane receptor protein CRF2--4

‘Industrial Applicability

According to the present invention, by measuring an
expression level or levels of a gene or genes listed in
Tables 3 and 4 in a tumor cell collected from a cancer
patient treated with an anticancer agent represented by the
general formula (I} or causing the anticancer agent
represented by the general formula (I) to act on a tumor cell
collected from a cancer patient and measuring an expression
level or levels of a gene or genes listed in Tables 3 and 4,
susceptibility of the tumor ceil to the anticancer agent can.

be examined.



X75535 PxF X99209 Arginine nethyltransferase Y08612 Nup881YQ&@%%0§arn|t|ne

pal mtoyltransferase | type | 217227 Transnenbrane receptor protein CRF2-4
I ndustrial Applicability According to the present invention, by measuring
an expression level or levels of a gene or genes listed in Tables 3 and 4
in a tunor cell collected froma cancet  -patient treated with an anticancer
agent represented by the general formula (1) or causing the anticancer
agent represented by the general forndla (1) to act. on a tunor cel
collected froma cancer patient and neasuring an expression |evel or
| evel s of waagems orApemesig:d sted in Tables 3. and 4, susceptibility of the
tunor cell to the anticancer agent can be exam ned. 11 May 2005 41 WHAT
IS CLAIMED |'S: 1. A method far tesdtiingg sseseppibblity yobfa aumenroiceddl | to
an anticancer agent, which conprises: 1) nmeasuring an expression |evel or
| evel s of t8 @8né“6¥ca@%ﬁ%§¥ﬁﬁﬁécﬁ@@f$r§ﬁmpﬁé5§$bup consi sting of the genes
listed in Tablfg 3 and 4 in a tunor cell collected froma cancer patient
n

treated with an 'f‘??:%%’e‘?g ef”dbrﬁxﬂr%rsé?é‘nfléﬂeﬁymf heevelst 19wieh §eg€neral
formul a ( LnkB s %ﬁ é?& resen cyclic or.hicyclic
aromat i ¢ Rg, (%r gFougtEH 5is 1ng 5¥”¥£é/genes 1138y
in Tables 3 and 4 in a tumor cell collected from a cancer
patient treated with an anticancer agent represented by the

following general formula (I) :

(0

wherein A represents a monbcyclic or bicyclic aromatic ring,
which may be substituted,

B represents a 6-membered Unsaturatéd hydrocarbon ring or a
‘6-membered unsaturated heterocyclic ring containing one
nitrogen atom as a heteroatom, each of which may be
substituted,

) g

C represents a 5-membered heterocyclic ring containing one or
two nitrogen atoms, which may be substituted,

W represents a single bond or -CH=CH-,

X represents —N(R?)— or an oxygen atom,

Y represents a carbon or nitrogen atom,

Z represents —N(R?)~ of a nitrogen atom, and

R' and R’ may be identical or different and each represent a
hyd;ogen atom or a lower alkyl group, -and

2) determining that the tumor cell is susceptible to



B represents a 6-menmbered unsaturated hydrocarbon ring or q1ﬂﬁf@mgered

unsaturated heterocyclic ring containing one nitrogen atomas ‘a

het er oat om each of which nay be substituted, C represents a 5-nenbered
het erocyclic ring containing one or two nitrogen atons, which may be
substituted, Wrepresents a single bond or.-CH=CH, X represents -N(R)-
or an oxygen atom Y represents a carbon or nitrogen atom Z represents
-N(R2) _ or a nitrogen atom and R and4®2 may be identical or different and
each represent a hydrogen atomor a |ower al kyl group, and 2) determ ning

that ‘the WHDantdbanter SHIERPIMRLE e LhpBYs 20051074 I1° 1A0kh gagger agent

when the expression |evel "or Iev e gene or genes in Table 3

i ncrease, ttfe ige@e BXPHELSS ométﬁétﬁllrprrab%ehslﬁéré&?e,g%le t¥e genes listed in
Tabl e 4 decrease in conparison with those in a tunor cell collected from

t he cancerexpaeisenpnbdévelr dheldvedat mEnthei fhnetde gudcanceedagant. 2. A
met hod for testing susceptibility of a tunor cell to an anticancer agent,
whi ch conﬂ-‘ﬁbées %)?Cegﬁ%ﬁfng@mﬂmﬂﬁl@@ncenthg‘emw oimGt tamoer teddr cel |

coll ected fr. aancer patient, said anticancer agent being represented

by the fol9% eﬁﬁe eﬁE?%th%nﬁﬂF§ﬂ(Pﬁtanthe99E§IEGe(3r3ﬂ¥@ﬁéﬁnWAthepresents
a monocyclyG ahBLEYELLC AL Qmatic ring,

2. A method for testing susceptibility of a tumor cell
to an anticancer agent, which comprises:

1) causing an anticancer agent to act on a tumor cell
collected frdm,a cancer patient, said anticancer'agent being

represented by the following general formula (I):

W—S0,X B
{1)

wherein A represents a monocyclic or bicyclic aromatic ring,
whiq%%mag be substituted,

B represents a 6-membered unsaturated hydrocarbon rinq'or-a
6-membered unsaturated heterocyclic ring containing one
nitrogen atom as a heteroatom, each of which may be
substituted,

C represents a Swmembered'heterocyclic ring containing one or
:two nitrogen atoms, which may be sﬁbstituted;

W represents a single bond or -CH=CH-,

X represents -N(R')- or an oxygen atom,

Y represents a carbon or nitrogen atom, -



which may be substituted, B represents a 6-nmenbered unsat urgtpgsl, Sygr ocar bon
ring or a 6-nmenbered unsaturated heterocyclic ring containing one

nitrogen atomas a heteroatom each of which may be substituted, C

. represents a 5-nenbered heterocyclic ring containing one or two nitrogen
atonms, which may be substituted, Wrepresents a single bond or -CH=CH, X
represents -N(R )- or an oxygen atom Y represents a carbon or nitrogen
atom 11 May 2005 43 Z represents -N(&)- or a nitrogen atom and R and
R2 may be identical or different and each represent a hydrogen atomor a

| ower alkﬁlrggggggﬁf%Hg@g?gakggoﬁg?f%gg é%%ﬂ?ﬁﬁe¥§klor | evel s of a gene or

genes sel ect stin € genes listed in Tables 3

and 4 in RACaANNT n&9 be fdhSicHelR WitifRGchitabnlih8at W MBEpE&ddnt %
susceptible to the anticancer ‘agent when the expression level or |evels of

the gene awydgeges htahesk i) Ibakereadkiylcgeaspg, or the expression |evel or

| evel s of the gene or genes listed in Table 4 decrease in conparison with
- those in an unt 2Z¢anedsurtimprarc exprefheoneihvdl acr olealp taf & gemel oor 2,
wherein the expression |level or |evels of gene or genes are neasured by
quanti fyi 9§1&R RREcoreRNIRPMiheh JEPEPacPREARSEFNPtPH T neas 1dstgdoduct s

clai m 1 orno TeRBEReF o 135 PecERBRE| b o¥od cvel s of the gene o genes
are measured by, quaplLix NG R Ene" S WO EN; &K SARY RLT on

the anticancer agent when the expression level or levels of

the gene or genes listed in Table 3 increase, or the

expression level or levels of the gene or genes listed in

Table 4 decrease in comparison with those in an untreated

tumor cell.

3. The method according to claim 1 or 2, wherein the
expression level or levels of gene or genes are measured by
‘quantifying.an RNA or RNAs which are a transcription product

or products of the gene or genes by using a DNA microarray.

4. The method according to claim 1 or 2, wherein the
exprg&Siqn level or levels of the gene or genes are measured
by quantifying an RNA or RNAs which are a transcription

- product or products of the gene or genes by quantitative PCR.

5. A reagent for quantifying an RNA for use in the
' method as defined in claim 4, which comprises an-

oligonucleotide complementary to the RNA as a component‘

6. The method according to claim 1 or .2, wherein the

expression level or levels of the gene or genes are measured



product or products of the gene or genes by quantitative Pqi.ngzéb5r eagent
for quantifying an RNA for use in the nethod as defined in claim4, which
conprises an- oligonucl eotide conplenentary to the RNA as a conponent. 6.
The met hod according to claim1 or 2, wherein the expression |evel or

| evel s of the gene or genes are neasur.ed 11 May 2005 44 by quantifying a
protein or proteins which are a gene product or products of the gene or
genes by an i mmunocheni cal nmethod. 7.4%he nethod according to claim®6,
wherein the expression level or levels of the gene or genes are neasured
by quanti foyi mgaatpEeing na Girgyaiieiots pMiiteAnar ghacKen® B ¢éuet proguds oduct s
of the gene or genes by ELISA. 8. The nethod according to claim®6, wherein
the expréssipsedughel obrthevgdre afr tdemegebg an genes>chiieminvasmeetod by
quantifying a protein or proteins which are a gene product or products of
the gene or genes by Western blotting. 9. An immunoassay reagent used in

the nethod as dgfi@gd igmgﬁain16, wWhich conprises an antibody directed to
the protein as’a CORPBRENY AFOTFHEGELhGHHR cor AT XS EM&im 1 or 2,

ther el AegSRLSSEN fobertae e /e MR TS sUbskLLLeh B

represents benzene e substi tu

may be su blghes I ; i .. : a pr esent
e e b e S PR S R L S T

cell to awmraprodacterofigdid gdre @SigeseBYbFERSEEA NG an expression |evel or
| evel s of a '
8. The method according to claim 6, wherein the
expression level or levels of the gene or genes are measured
by quantifying a protein or proteins which are a gene product

or products of the gene or genes by Western blotting.

9. An immunoassay réagent used in the method as defined
in claim 6, which comprises an antibody directed to the

protein as a component.

10. The method according to claim 1 or 2, wherein A
represents benzene or pyridine which may be substituted, B

represents benzene which may be substituted, C represents

i

oo .

pyrrole which may be substituted, W represents a single bond,

‘and X and Z both represent -NH-.



gene or genes selected fromthe group consisting of the geA¢Mayldopsed in
Tables 3 and 4 in a tunor cell collected froma cancer patient treated
with an anticancer agent (E7070 and rel ated conpounds thereof), or causing
the anticancer agent to act on a tunor cell collected froma cancer
patient and neasuring an expression lLevel ‘or levels of a gene or genes

sel ected fromthe group consisting of the genes listed in Tables 3 and 4
in the tunor cell, and determning that>the tunor cell is susceptible to
the anticancer agent when the expression level or levels of the gene or
genes | i SiM3$TRACTTED| BHEB DIBITEMSRE or t he expression | evel or |evels of the
gene or genes listed in Table 4 decrease. 11 May 2005 Sequence Listing
<110> Ei sai Co. susegptihPbitwmth@d tumort esi i nyo sars ceptiidandery agéontunor cel |
to anticancer age_  nt <130> 0124W00P1251 _<150> JP 2000- 357398 <151>

2000- 11- 248 Eféggdl%i’%@Jrlm%?ﬁ?"?ges%??&#@&ﬂ o ISVRIS| PEcPal Sequence

220> <2233 BT L ensd 0031 de AP IY I e 95 893 U Sndtht i3 OF Eheladned?

iisted in Tables 3 and 4 in a tumor cell collected from a

cancer patient treated with an aﬁticancer agent (E7070 and
related compounds thereof), or causing the anticancer égent
to act on a tumor cell collected from a cancer patient and
measurigg an expression level or levels of a gene or genes
selected from the group consisting of the genes listed in

Tables 3 and-4 in the tumor cell, and determining that the
tumor cell is susceptiblé to the anticancer agent when the
expressiqn level or levels of the gene or genes listed in

Table 3 increase, or the expression level or levels of the

gene or genes listed in Table 4 decrease.



<212> DNA <213> Artificial Sequence <220> <123> priner <4Q@my>oggagatggtg
atgggattte 20 <210> 3 <211> 22 <212> DNA <213> Artificial Sequence <220>
<223> priner 11 May 2005 2/5 <400> 3 geattttaeg gttccctgag at 22 <210> 4
<211> 22 <212> DNA <213> Artificial Sequence . <220> <223> prinmer <400> 4
gat acgecac atgttcacct te 22 <210> 5 ?gll>'24y <212> DNA <213> Artificial
Sequence <220> <223> pri ner <400> 5

Sequence Listing

<110> Eisai Co., Ltd.

<120> Method for testing susceptibility of tumor cell to anticancer age
nt

<130> 0124W00P1251

<150> JP 2000-357398
<151> 2000-11-24

<i60> 16

<216> 1

<Z211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 1
gaaggtgaag glecggagtce 19

210> 2
<211> 20
<212> DNA
<213> Artificial Sequence

220>
<223> primer

<400> 2 : _
gaagatgegteg atgggattte o 20

<210> 3

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> primer



Cagaatcaat ageccagaga gctt 24 <210> 6 <211> 24 <212> DNA1fffa32005ti fi ci al

Sequence .<220> <223> prinmer <400> 6 gttgtggcgt tagaagattg gate 24 <210>

7 <211> 24 <212> DNA <20> Artificial Sequence <220> 11 May 2005 3/5i

<223> prinmer  <400> 7 gtcattctgc tgagettgea ctta 24 <210> 8 <211> 25 g
<212> DNA <213> Artificial Sequence <220> <223> prinmer <400> 8 gagagattct
accaggtcgt catca 25 <210> 9 <211> 2#/5<212> DNA <213> Artificial Sequence

<400> 3
geattttacg gttcectegag at 22

<210> 4

21> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 4
gatacgccac atgttcacct te 22

<210> 5

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> b
cagaatcaat agcccagaga gctt ‘ 24

210> 6

<211> 24

<212> DNA

<213> ~#etificial Sequence

-<220>
- <223> primer

- <400> 6 _
gttgtggegt tagaagattg gatce _ - 24

210> 7
2i1> 24
- <212> DNA
<213> Artificial Sequence

%220>



<220> <223> prinmer <400> 9 . ccaagttacg aagctctgtc cat 23 1144d020050 <211>

2 3 <212> ONA <213> Artificial Sequence <220> <223> primer <400> 10

t gt aggct gt ctggagcate tct 23 <210> 11 <211> 22 <212> DNA <213> Artif.ici al
Sequence 11 May 2005 4/5 <220> <223> priner <400> 11 tgttgattcc

t cagaacgea te 22 <210> 12 <211> 24 <212> DNA <213> Artificial Sequence
<220> <223> primer <400> 12 tgtatcaﬁéﬁ cgcctaagac caag 24 <210> 13

<223> primer

<400> 7 - .
gtcattctge tgagcttgea ctta . 24

<210> 8

<211> 25

<212> DNA

<213> Artificial Sequence

220>
<223> primer-

<400> 8§
gagagatict accaggtcgt catca 25

210> 9

211> 23

<212> DNA _
<213> Artificial Sequence

<220>
<223> primer

<400> 9 . . . .
ccaagttacg aagetctgte cat 23

<210> 10

<211> 23

<212> “BHA

<213> Artificial Sequence

<220>
<223> primer

<400> 10 | .
tgtaggetgt ctggageate tet 23

210> 1

211> 22

212> DNA

' <213> Artificial Sequence



<211> 22 <212> DNA <213> Artificial Sequence <220> <223> 1andiesoo5<400> 13
at ctcaccag gcataagctc ct 22 <210> 14 <211> -2a <212> DNA <213> Artifici al
Sequence <220> <223> priner <400> 14 acagttcctc ctcttccttg gat 23 <210>
15 <211> 21 <212> DNA <213> Artificial Sequence 11 May 2005 5/5 <220>
<223> prinmer <400> 15 ctcaagagge tgacgcagaa t 21 <210> 16 <211> 23 <212>
DNA <213> Artificial Sequence <220>4223> priner

<220>
<223> primer

<400> 11
tgttgatice tcagaacgea tc S 22

<210> 12

21> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 12
tgtatcatet cgcctaagac caag 24

<210> 13

21> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 13
atctcaccag gcataagete ct ' 22

- 210> 14
<211 28
<212> DNA
<Z213> Artificial Sequence

:<220>
<223> _primer

400> 14
acagttccte ctettecttg gat , 23

<210> 15

211> 21

<212> DNA

<213> Artificial Sequence



| ' <400> 16 ctggctgaca tgatggtaga cac 23 11 May 2005

- 5/5

<220>
<223> primer

<400> 15
ctcaagagge tgacgecagaa t _ 21

<210> 16

211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 16 .
ctggetgaca tgatgegtaga cac : 23




