;e3e\Xz 6 T 1 METHOD FOR TESTI NG SUSCEPTI BI LITY OF TUMOR CELL TO

ANTI CANCER AGENT Technical Field The present invention relates to a nethod
for testing whether a tunor cell is susceptible to an ! ent or
not. Background Art In a conventional clinical study ommgmmmmﬂﬂwwmﬁer
agent, its toxicity profile and maxi numrecomended dose afg, fir st
determned in the Phase I clinical study, and then the agent 1's eval uated
as a drug based on the response rate using the tunor reduction rate as a
criterion for efficacy in the Phase Il clinical study. mm"}mn“wlw th the
advancenent in cancer biology in recent years, drugs ha ) action
mechani sm for inhibiting the intracellular signal transductiggsystem

angi ogenesis and so forth are in the course of active research and

devel opmentypTHYD FORSSEBRYRE SOSCEAMOSIT, AGE MFS TUMDRMRELL ord Ofvr iiAdrRat a
maxi mum r ecormended dose close to a toxic dose does not necessarily need to
be adm nistered. Further, it is estinmeBNT hat drug efficacy could be nore
appropriately judged by using inprovenent of QOL (Quality of Life) or

prol ongation of |ife associated with tunor growh inhibition as an index

rather than tumor reduction. In this case, to nore |ogically and
speci fi cal IBedwicainFiRéddrug efficacy, it is desirable to 2 utilize

change of a biolqgical marker closely relating to a r_growt h inhibition
nmechani sm as a s(}%ﬁoggf—‘éeﬁgr k’éY?nThO‘i/Hée%:fﬁ't scgr‘?cér "‘?ﬁgggpf/‘?ri?? al
reactivity |J v d e i er._agent | 1.0i ed . js

| argely dep?g{]e&:gleéjn\ésggf:nggt |¥%|N]j| ??/aé(}fgéag%t&%% r(g'((a)l ?ﬁ \%ﬁ#%ﬁgﬁgﬁ %iaeﬁ{gtegnlof t he
drug, to thgerug. Generally, this susceptibility of tumor cell to the drug
greatly varies in every type of tunor cell. Such differences in
susceptibility are attributable to quantitative or qualitative differences
of target nolecules of the drug or factors relating to the nol ecul es,

acqui si t i orBagfkghowgdr &gitst ance and so forth. Considering such a background,

it would be very useful if change in a tunor cell specifically caused when
the tunmor cell g8 & canyentégppbi ¢iinicepttiusy iofy afoagtdFapceamIrRNt,
measur ed by, using .tunor tissue obtai ned by biops tg., because_early

det er m nat 101 GERIEAG YePFPEALS, 208 (ot IR APREr ek Hot,

sel ection r eat t S0, of be ' si ng

t he chapgecgaest%ﬁgﬁ{re&]oggt gﬁr%a?ﬁ%%éogurtqjeﬁ%li %&gﬁydnggﬁ'éa??ﬁ?%@l gdo atééd from
tumor tissugs Qhfaaeeédbksbho@sigbaddte drl ke RedpoaBEephtONGSid@IRY prior
to a treatnent and then treated with a drug, and whether this tunmor cell is
suscept i bl ecvmprt reddicttdons rdee easn aeck Haseidroforhafifécatyt hre tiermresd i oned

surrogate nmarker, it _becomes possible to prelimnarily predict whether the
treatment ush ilitieadr §§upy - efeanwhideor wash, thadadvarcaRantd ise carcesnel y

useful in c¢linical ,practice. It is ortant, that the chanﬂe of this
surrogat e RIRGEYSABUFECEBESPEEF? | TR MANATA BPVEL SCToR | ¢ |
Suffieient ddilardfi CRANIRRERD bRq RS RN FaghataRal t I VI LY.

Speci fical I'y, n3 quanti ficarion Dt “Variaricons ion he“gdene expression
specific t(kﬁéﬁééﬁﬁﬂibﬂng&s%éﬁ?C&nﬁioégﬁéégéﬂhnda%%|Eék%hoéréuﬁﬁ?ﬁﬂé”” ve _
variations of a protein along wth the changes in gene expression, analysis

of functi onsdurEmrgeacdivecrasedrah tdnd ks lohaenes ask shdw ovean be
used as the surrogate nmarkers. E7070
( N- ( 3- chl oranti-damdelry lapgehtd, béhzvae dve pdsmidiliedéhat 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. 1In this case, to more logically and

specifically confirm the drug efficacy, it is desirable to



is a conpound that has an antitunor effect targeting the GL phase of the
cell cycle, and is being clinically devel oped (Takashi Owa, Hi roshi

Yoshi no, Tatsuo Okauchi, Kentaro Yoshi matsu, Yoichi Ozawa, Naoko Hata Sugi,
Takeshi Nagasu, Nozonmu Koyanagi and Kyosuke Kitoh, J. Med. Chem 1999, 42,
3789-3799). Spectra of intensity of the growh inhibitory action of this
conpound on various tunor cells are different fromthose of any of existing
anti cancer agents, and this corrpound is expected to have an effect as an

ti t h t h I d {. | t
the clini cHtdavel %‘%‘aﬁ o Y i R A TaehrF, CLoT Y A i o
t t t t b
e]E ??C:ngt I ;/{?%n% ﬁm ng ?J?rgﬁ R"F'lj][ée‘base %@%@,}eﬁgggb{; '%u 1%%areat men e(innetsho)(;s it

is desirable to ghseRu¥ehnefch it fHerspy, 093t GeABEKE! +dtGARYPRE a
specifically used upon the adm nistration of the drug. In recent years,

met hods of 14siifg badiowhe N Nty iXRINcRYS algendel 8 Cadmipi stssted ilsevel s of a
| ar ge nunmber of genes at the sane tinme have been established and wi dely
used (Schenardelghdepaends davsessdAftiBridinyPOf Sctemer deldb, whiGh 467a70;
Lockhart, D.J., Dong, H, Byrne, MC, Follettie, 4 MT., Gllo, MV.,
Chee, M S. tawigetnAnthe dr%ngt@th%&ia@aslﬁen%allﬁbr &S H Brown, E. L.
Nat ur e Bi ot echnol @ 1996, 14, 1675-1680)., Also in the field of ,cancer
studies, r&ds5eRRd 1&%Hﬁg°§u%‘ﬁ“‘tﬁ\l& lcFeaethsyeraae%%ﬂ%ﬂgﬁraasndn
conduct ed. For CEGERL 81 B SLaty. | i he ALIJ S, | A QR Repe iyt yophom

(DLBCL) was |eﬁ:\Ye§ Yy expressi o narysi’s st croarr

DLBCL has hgen a“c't?%hfc!aﬁﬂe' %Qq&é/i&l@caﬂ'vfef ﬁﬁeaﬁai}({?&g 19E G 1

di fferences in gene expression profiles, I't has been shown t at this

cl assi fi catgfor argadSmbPeHii B Co f the)fdrm:rg%@%aatéfél Z@URN rAA t Eitsen VB,
Davis RE, Ma C, Lossos IS, Rosenwald A, Boldrick JC,  Sabet H Tran T, Yu X
Powel | JI, mddregullesivhatguiE; t Mooraf Brududesnsgaidce andLso Liswith.DB,

Ti bshirani R Sherlock G Chan WC, Greiner TC, _\Wisenburger DD, Armtage
JO, Vér nke QRns3ggrdngdl shckt a dpachanqung , 2@0601131931395%1?3?11‘)59@3{ tifer, there

have been a report in which, ana ne expr,essi on profiles of a
panel of 6 hANgEs 181 ac HHERF %"e}r/]r er%?lﬁ%&ayt ﬁ@uﬁg i BRer (?é}mq nsti tute

in the Unit States € S g‘gpqu

characteri seelcl(%sta\%e(rgetg% §n§ne J(t#?‘oss t bﬂfg’&b? Ebsen Fou CM Rees
C, Spel | manydRsurb@l by usQﬁ&fE&NOLSSzls\@i% %t@lthM) VB & MNec.,

Per gamenschi kov A, Lee JC, “"Lashkari D, Shal on ers Wei nstein JN,

Bot st ei n D bedanise B@rlylaaeﬁ‘eminaﬁ(lﬁﬂ,of241,ru2323f85¢acg1, r €Pealh] i shmadmitc h

rel ati onshi ps of the gene expression profiles of the panel of 60 types of
cancer cel |ofl inggeannentisvebhodi | saleatdopaprifoasnant Framerentageatthodf each
cell line were discussed 1(:Sche ~rf U_. Ross D[, Waltham M Smth LH, Lee JK,
Tanabe L, Kdth Oﬁéf’n% B‘“‘V\l?owlse T, ugRdfetReDFhaRgRBrd DA, Ei sen

VB, 5 Sausw nm er, Y., .Bot st n JN, Nat

Conet . 200FaizpossomabREE, Crukend D1 E Bt W P e WUdIHEL" el
several repQist 'trls\é’ﬂbcgbegfﬂ&?sby‘ b £ ¥PLEaS ﬂetbﬁ‘taoé’&rWénrﬁgth&qn

anti cancer agents were caused to "act tunor cells were exam

simlarly ysriera pPirnt6r Qa ey tridiad talrw FRehOakkayedSiih da NBATY ARfd
filter) (Rhee CH Ruan S, Chen S, Chenchik A, Levin VA Yung AW Fuller G\,
Zhang W, @tethelRephiso88mos, c8BB- ) kustiapwibientolthérdragnid, Lal ande I,
Grossenbacher R, Noorani M Furst P, Oncogene, 2000, 19, 2913-20. Kudoh K,
Ramanna M debesmvinkd brref| ounchmaaiaf tde REOTRBEREEPNES, SUFLRIEata| Dal t on
W5, Chin KV, Cancer Res, 2000, 4161-6). These reports show that the

anal ysi s ofMarkeTat |16n?eFﬁm5%n%°%§<¥ﬁ’]€séioorPreéléB%PPéi‘réYypﬁ%@‘Eﬂ VY}}‘F%Fparl son

f ch I d
Studi 65 of e%i%ft%‘?;%eﬁfen%haﬁbag"%# ® it BOREEETV B0 PRI S the 1 ke
at a ol ecylqp J geley: PLAELPSULERO] #D%15MIRNYT QPaRR; 0] et 95 the present

invention is to pro
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,



surrogate markers for antitunor effect of E7070 and its related conpounds
in cases that the conpounds are caused to act on tunor cells. The inventors
of the present invention analyzed changes in gene expression caused when
E7070 and its related conpounds were caused to act on tunor cells
susceptible to these anticancer agents by the DNA m croarray nethod and
found changes in gene expression caused py these anticancer agents in
comon. 6 Further, they also found that, anong these genes, there were
genes that exhlbl d changgs of exgresston common to three kinds ije]_cancers

and that ex@tadideationgRl vrriatienget f@éﬁegg G2¥RHCS8 10  FRY - Srar ker s
f th t f d

acconpli netf (1 el sERPES-SE TS Sl Rda TR 4R ‘drafiidri%e,

fol I owi ngs.ydri f4 'B?ttsh%q! Hobr E@éihnglﬁe GRRH Rirld E}ﬁaﬁgeg S.Hrgénfel | to an

anti cancer agent, which cofrprises asuri ng an express evel or

level s of aegenaslondeanslyshecbedfifi@rmdtil WhamigesOREE6Li Ae®fwite genes
listed in Tables 3 and 4 in a tunor cell collected froma cancer patient

treated w tthese antangesc andagenforepremerbedided talse thel bankogagener al
formula (1): AW_ S02X B (1) C wherein A represents a nonocyclic or

bi cyclic armagers.ring, which nay be substituted B represents a 6-nenbered
unsat urat ed hydrocarbon rlng mber ed unsat ur at ed heterocycjlc ring

cont ai ni ng one nlq"’rqyé)er{ 5t(§ﬁF§%°§°hEté?%%1cﬂrr\ leéﬂ}?eb‘lze%ﬁfi&ﬁu}rﬁ‘}n% e)
Subst LUt edy s G LEBERRAL BB L6 S RS, SRRSO A 00
- CH=CH-, phase of the cell cycle, and is being clinically developed
(Takashi Owa, Hiroshi Yoshino, Tatsuo Okauchi, Kentaro
Yoshimatsu, Yoichi Ozawa, Naoko Hata Sugi, Takeshi Nagasu,
Nozomu Koyanagi and Kyosuke 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 is
expected to have an effect as an anticancer agent having a
novel action mechanism. In order to accelerate the clinical
development of this drug and early establish a clinical
treatment 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,



X represents -N(R1l)- or an oxygen atom Y represents a carbon or nitrogen
atom Z represents -N(Rz)- or a nitrogen atom and Rl and Rz nay be
identical or different and each represent a hydrogen atomor a | ower al kyl
group, and 2) determning that the tunor cell is susceptible to the

anti cancer agent when the expression level or levels of the gene or genes
listed in Table 3 increase, or the expregssion |level or |levels of the gene
or genes listed in Table 4 decrease in conparison with those in a tunor

cell coll e‘f}ﬁ-d fgg@gg%mg?gggfq@eat iMs . bﬁfi%%ﬁaﬁrqe %Ir ‘Ieia‘%agﬁeqr)ltc with the

anti cancer dgerit or’ testi'ng suscept i f='d tunor cell to

an anti canG@hagaeRl, Wi ChoFQIMY 8L Srobh CRUEL NONAELARIA SANLSIMAAGRY, L0 act
on a tumor cell coilected froma cancer patienf, the said anticancer agent

bei ng reprazewt,ed4by1the-fesdpwi ng general fornmula (I): B C wherein A
represents a nonocyclic or bicyclic aromatic ring, which may be
substituted, B ralseséntsha bHiebdief ethnoesatstindied, hyeseamarten usimgy or a

6- menber ed unsat urated heterocyclic ring containing one nitrogen atomas a
het er oat omsugdic PNaf mparear nays re @stiivelveeinggcondegtedenfora 5- menber ed
heterocyclic ring containing one qr, two nitrogen atons, which nmay be

subst i t ut e®*afPlEpr dBeft 8 %i%l‘@‘%hd’j&f}l-sél—ll@m? B-¢ebt dommhoman Rr1) - or

a0 Oy9en iy ¥ LER SRE0LE: 2 O NS o rUeki8°Rn Bt Pl S SR TS
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, Lossos 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,
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 profiles of the parel 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,



R1 and RZ may be identical or different and each represent a hydrogen atom
or a |lower alkyl group, 2) neasuring an expression level or levels of a
gene or genes selected fromthe group consisting of the genes listed in
Tables 3 and 4 in the tunor cell, and 3) determ ning that the tunor cell is
susceptible to the anti cancer agent when the expression |evel or |evels of
the gene or genes listed in Table 3 incrgase, or the expression |evel or

| evel s of the gene or genes listed in Table 4 decrease in conparison with

those in an, untr.eated . tunor cell The .nethod accordi to | or

wherei n 't neRyader Ba BOEESE e dieRiT e JoRunorOyellebtatehdilur ed by
quantifyin dAMALOr LGS i Char crd.ption product or products of
t he gene o%\]é}gnes 5 l%SI ng g@ 3%1%%%3’@1%?’ foggl:hé met hod according to 1

or 2, wherein the@xpeesSitABrbeNsle 05146 \Mdeh leviek@]198BB0PEs IBN Soh R
measured by quantifying an RNA or RNAs which are a transcription product or

products ofcHdiRjegeni® gengeBRprodys It NEhdtatdoctirPeB. whenAahEdgamderf or
guantifying an RNA for use in the nethod as defined in 4, which conprises
an ol i gonudgmttisderegenphesedt tpyato dmeuRidk aeldscorpenenamined Ky The

met hod according to 1 or 2, wherein the expression |level or levels of the
gene or gerfednighax Ive #53ngd apPNYUBHETP3ATRY A RSEsdyi RAGFORFBaR WSikthidh are a

gene product products_of the_gene or genes by an immupochep cal nethod. 7.
The met hod BENRRANGG 10695) WREFE: Gt HEak -0 5858n S G BPNERTK dhel EWHD ¢ he

gene or gengs q&gmpgapuggggg¥haﬂankhggiqg ?(ﬂﬁ%§?é% or}gggte'ns3 l@%lgre a

gene product ‘or priodudt € fene of gehes Pga "Thé ne

accor di ng 10 e ML) ERAMSXRT B5SLOTaREY S, Yros8¥RbachbriRE WSS genes
are nmeasured by
M, Furst P, Oncogene, 2000, 19, 2913-20. Kudoh 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 populations and comprehensive studies of biological

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
surrogate markers 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 gene expression caused by these anticancer

agents in common.



quantifying a protein or proteins which are a gene product or products of
the gene or genes by Western blotting. 9. An i mmunoassay reagent used in
the nethod as defined in 6, which conprises an antibody directed to the
protein as a conmponent. 10. The nethod according to 1 or 2, wherein A
represents benzene or pyridine which may be substituted, B represents
benzene which may be substituted, C reprgsents pyrrole which nmay be
substituted, Wrepresents a single bond, and X and Z both represent -NHa

Bri ef Descriptio LQb the s F QWS cel rowt h_inhi bi

Ut ves ot ai hed SEERMEF07bREYr “%emfoqwét Hﬂ?@gc:ghe%ﬁ’%e%g Y1
and LX 1- Eqrerld § fUE LERHISD el bE Qko¥aLL AL WSidh 42N
expreSS|on%1n t %?0?0 suscept% CE In %T% 8 %%égé quantltatlve PCR.
Fig. 3 Sho%ﬂe‘ésﬂthhasoéfa@é‘xhdéi§ aq{d W dtalekpReskNof €fifangdd SXRMRSE ON in
the E7070-susceptible strain LX-1 by quantitative PCR Flg 4 shows results
of anal ysi syedfesva@anabeonsed nagenermyaates siarkers foe HO7dntBsingirant strain
HCT116- C9-Cl1 by quantitative PCR Fig. 5 shows results of analysis of

vari ati ons efifeggnefekgP@8sann itrs tiel FEecl Compondant and righus LX- 1- E2 by

guantitative PCR
accomplished the present invention.

The present invention provides the followings.

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 of 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—50,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 heterocyclic ring containing one or
two nitrogen atoms, which may be substituted,

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



Best Mbde for Carrying out the Invention Hereafter, enbodinents of the

present invention will be described in detail. The test nethod of the
present invention is characterized in that a change in expression |evel of
a gene in a tunor cell caused when the tunor cell is exposed to an

anticancer agent in vivo or in vitro is used as an index of susceptibility
of the tunor cell to the anticancer agemt. Therefore, the test nethod of
the first enbodi ment of the present invention conprises the steps of 1)

measuri ng %pggég%ggﬁkgn_ﬁﬁggt Q- Yg%gggg ne or genes selected from

the group Co ing of genes I'n Tables 3 and 4 of a tunor cel
collected 1}( HPReCBAES aPAALISN 4 GRS 9NNt Redpm, anti cancer agent
I

represented by the general formula (1), ‘and 2) deternining that the tunor
cell is sugcepirosents LRERBNL ickAACEAt2E68H dem, tdrl expression | evel or

| evel s of the gene or genes listed in Table 3 increase, or the expression

| evel or | ®&lehsdoR’ ey bendédentieaksor i diEibrientTankde eAcieceprasentn a
conparison with those in a tunor cell collected fromthe cancer patient
bef or e t he hndrpgeanatem: artpelowan aldkvlcsroup ,agedt. Further, the test

met hod of the second enbodi pent of the present invention conprises the
steps of 1) causiélgdgheamiPtagcEhatdeit TEPreStedSp§USFEP d° formul a
(I') to act .on a _tunmor cell collected,froma cancer.patient,, 2) .measuring an
xhr ecs on T APtgFengEE) aofft S e FetebRIER PRk A RTE A

consi sting e LSt L 0y Tabl n L he, cell, and 3)
determ ni ngtq{%té{é%teﬂggt gﬁgégcgﬁ{%&s %ﬁs@&% %I gntégbtgﬁ%’ a?]% :J%cer agent when
the expressd;prds@ieh QeveeVersSidfeld®ga@hR QengeBeSqgbhséetidtedahle 3
increase, or the expression level or levels of the gene or genes listed in
Tabl e 4 deadze 4i decospaei Spncompdr iswseviith &ahosat teas eduherareldel | . The
anti cancer agent used in the present invention is a sulfonam de derivative
or a sul f oraldestied &xowr thercangew oatdmnds befotebphehbrepiment widhul a
(I'). In the general formula (1), the "nonocyclic or bicyclic aromatic ring,
whi ch may Bdi& @decencey  agebtesented by A is an aromatic hydrocarbon ring
or an aromatic heter.oc i ing containing at .least _one of nitro

oxygen and sul fu 'a@bﬁé%hgécﬁoﬁgt%&ﬁ%ﬂgr%%/ %gyéhéﬁéEYoofh?é%mgﬂ §%ﬁgUents
Lhereon. ExamlianthicalEB-ARgERL | Cufididedniilidded in the ring A incl ude
pyrrol e, pyrazole, 1mdazole; thiophene, turan, thiazole, oxazole, benzene,
pyridine, pyrim diyneaupYhagzhnCanPi¢aita nRyentaplt Bakess, a quhmed | del.l

i soqui nol i ne, phthal azi ne, naphthyridi ne, quinoxaline, quinazoline,

ci nnol i ne, daldacred fobmdel eancedagbatziens;, itheéasalid, abtheancemmgent
benzot hi ophene, benzoxazol e, benzi m dazol e, benzopyrazol e, benzothi azol e
and so for theinth&prFgyened Bﬁetﬁ%)EQ#kﬁy%ﬂﬁbgﬁmﬁﬁéit§9rW%§ﬂ tho: 12 or
nore substituents are present, they may be the sanme or different. Exanples
of the substituents include an am no group which nmay be substituted with a

| ower al kyl or _J ower cycl oal kyl , a lower alkyl group, a |ower alkoxy
group, hydro {tro, mercaptfo, cyano, a |ower al kylthio group, hal ogen,
a group représent eg—y-t3@X b [wherein a represents a single
bond, - ( CH , O ((CHz ) K4S ( @z ) k- or N(R3)-(CHZ)k- (k is

an integer of 0 5 R3 represénts hydrogen atom or a | ower al kyl
group), and b represents -CHZd4(wierejn d represents an am no group which
may be substituted with a | ower\al kyl/ group, hal ogen, hydroxyl, a | ower

al kylthi o group, cyano or a | owe oxXy group)], a group represented by
the fornmula -a-e-f [wherein a has the sanme neani ng as defined above, a
represents S(l_t% %lr -S&O%Z- f_represents an am no grouF whi ch may be
subst i t ut ed™MFEHR A GERFESPRF BrMPRREHC Hi% &Fy PIFEGHICacFSWRY Y% 339 gr oup,
trifluoro Wi - - 4)-(CHz) m b (wherein b has the sane
meani ng ag?ﬂg¥#%358§§%%5PBE85F%%%€%ents a hydrogen atomor a | ower alkyl
group, and gnjehRkentse8et-RbmbetOd NdsatdnH AP nyaRbEaeBRIr Dy tde £ ormul a
-a-g-h [wherein a has the sanme neani ng as defined above, g represents
-C(0) - or -CrEmbered epsasanhtednhétré eyl ldd nifigc BorBgiRengudsd i tuted with
a |lower al kyl group, hydroxyl, a |lower alkyl group, a |ower al koxy group,
-(CHZ) ~- b aritidded) atGhiZps- b ebhereaton, Fescht lodf shnehnmapi bg as defi ned
above, RS represents a hydrogen atomor a |ower alkyl group, and n is an

i nteger of suhskipteds group represented by the fornula -a-N(R6)-g-i
[wherein a and g have the sane neani ngs as defined above, R6 represents a
hydrogen atomor a |ower al kyl group, i represents a hydrogen



13 atomor a | ower al koxy group or f (f has the same neaning as defined
above)], a group represented by the fornula -a-N(R )e-f (wherein a, a and f
have the sane neani ngs as defined above, and R represents a hydrogen atom
or a | ower al kyl group) and group represented by the fornula
-(CHz)P-j-(CHZ2)g-b (wherein j represents an oxygen or sulfur atom b has

t he sanme neani ng as defined above, and pgand q nay be the sanme or different
and each represent an integer of 1 to 5) and so forth. Wen the substituent
is an amn tijtut i t l. graup . e kyl
gr oups rrayqi)g"l;legﬁ%os%?’ grgmbagSlﬁgIgirg\é%éﬁre e‘:'?L](;Oé’fyrc’{i )r%gc : gﬁﬁgt ﬁg??g%/\ﬁle'ﬁ& &; r%s ogj

ni trogenconty@d HitGdyeheheems! | fhitNhmdiA\ B GubEi@XEkqOr Mercapto, these
groups may present in the formof an oxo or thioxo group by resonance. The
" 6- menber edy wsrldgenited ahgdngrarbemd reng-a=cii-yenber ed unsat ur at ed

het erocyclic ring containing one nitrogen atomas a heteroatom which may
be substit X epreseneése ¢l by B meaxylgenzehempr pyri di ne which may be
partially hydrogenated. It nmay have one or two of substituents on the ring,
and when twb XSPraFeNtiSt BefREPAR cOPrblgfRgen BPMray be t he same or
different. The "5-nenbered_heterocyclic ring containing one or two nitrogen

atoms, Wwhi ch W%@“ﬁ‘ﬁbs‘f‘]i@uk’ed’r pi¢Lesesdab9me Mdns pyrrole, pyrazol e
o 17 G2l e TR % S, BiChORERRLC o f TR, UANEGROE, %, Lo o

substi tuent’'s stituents

may be the ﬁ;ﬁgbdgh(thhpggng.15%@ﬂg+fizﬁﬁg€g%§ﬁsubstituents that the rings

of B and C = 14 'may have I ncl ude o, a |lower alkyl group, a

| ower al koxy group, nesdieiny, afXexpiedk Do YRIesentiedehy bheafgenaller
-C(O-r (wherein r represents a hydrogen atom an am no group ich may be

subst it ut edgemesh selleowed &byl the ogpoum dansarstdlnigy lbfgtbapgenes olestead koxy
group or hydroxyl), an am no group substituted with a |ower alkyl group,
trifluorometmylakd@$ Soandr #hin| khe heunihetedll f @dul a (1), the lower al kyl
group in the definitjons of RL and RZ as well as _the substituents that the
rings of A B anc)CIfFTHAPENHeERRE oth¢ Nedo CetanEnEHSSERYEPHR ot havi ng
1 to 6 carh atqQns,_ a ex l es t hereof_ include thyl . _ethyl,_ n-propyl,
i sopropyl, éﬁ%nﬁ%/{dﬁﬁggguﬁgggpsﬁﬁ?%ufgﬁ,eﬁ%ﬁlﬁ ﬁﬂpyﬁgvﬁ¥pgﬁty?¥%%ﬁnﬁ ,

i sopentyl, NRORGIMHY lor @hksPEAEYEd in "RIND BUtioredsBet BY! PHEY!

1, 2-di net hyl propyl, n-hexyl, 1sohexyl, 1-nethylpentyl, 2-nethylpentyl,

3met hyl pentespressli-oii melyl but yevels 2o£li s Rydrauiiof gededdiietdy! tut yl

1, 3-di met hyl butyl, 2, 3-dinmethyl butyl, 3,3dinmethylbutyl, 1-ethylbutyl,

2- et hyl but yFablle ¥4 Zecineasky fipr cpwpar isen ittt rvdsgl pnopypl yntreated

1- et hyl - 1net hyl propyl, 1-ethyl-2-nethyl propyl and so forth. Anbng these,

met hyl , et H¥™°5 G%ddpyl , isopropyl, n-butyl and isobutyl are preferred, and

met hyl, ethyl, n-pr | and i.sopropyl arge st eferred. The | ower
cycl oal kyl group %?re%?féoﬂ‘?& i ?ﬁ‘éogéw?]ift?o soro_&r't WZ’%&&&F fients that the
ring of A ngy, ﬁd?fal%%eﬁ 8%01189&5%”09 e G ?eh%sSaEQrﬁé’Qs s, and
exanpl es thereof 1nclude cyclopropyl, cyclopentyl, cyclohexyl and so forth.
The | over abkoyyartEFyidRedn RNANSr ORAIASI WH S e EN@ranscription
product or 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 quantitative 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.



15 substituents that the rings of A, B and C may have neans an al koxyl
group derived fromthe aforenentioned | ower al kyl group, such as nethoxy,

et hoxy, n-propoxy, isopropoxy, nbutoxy, isobutoxy and tert-butoxy. Among

t hese, nmethoxy and ethoxy are nost preferred. The | ower al kylthio group
means an al kylthio group derived fromthe aforenentioned | ower al kyl group.
Furt her, exanples of the hal ogen includegfluorine, chlorine, bromne and so
forth. The sul fonam de derivatives or sulfonic acid ester derivatives

represented by ttbe %gegnglthggr gy!lz%ré#q By f%[rmzﬁvilﬁ'{aitfg‘#n;?g%n acid or a

base. The anticancer agent uSe e’ present | i ncl udes

sal ts of t@f@@&qwdiebe r g8entesh HVof N HJaGAL ggﬁggfﬂaﬁé) edABY €s of

the salt with an acid include salts wth 1 ndrganic such as

hydr ochl or igie quaitdegangnadpsotddn set fitdseingnhseht sréi hhgendprsawral ds

such as acetic acid, lactic acid, succinic acid, fumaric acid, malefic

acid, citripraiats loEntbiecganedor ngess)dsulanorimmuaocctemhdap-methmhesul f oni ¢

acid, and exanples of the salt with a base include salts with inorganic

bases, such as sodi FResa@etbodpacaasding st tés agreanctbm swbressirn salts

wi th organic bases such_as triethylamne, arginine and lysine. It is

needl ess t otSRL AFatleVRd ScBipbRRdEST P U HENRFI PEC Be8AHTBPt PRal i somers of

t hese conpoundﬁak;.the are Bnesent. The. anti cancer agent used %n t he

present i VBT YT Bi PECESAR AT TP YT A AEG, 2280t R aMG e fifcer

agents al sa,| 0 i t abol i sm such as oxi dati on,
Oﬁdﬁﬂcﬁ%ﬁ%ﬁ% E}EH@ ¥p §é‘né§‘ 93,783

reducti on, i's an onjugatron tn-vivo to exhibit the antitunor

activity. Furtherg, tiR #ektheanstordify ageny, Wirkd<in the Bkgsestidmvention
i ncl udes conpounds whi ch undergo metabolismin vivo such as oxidation,

reducti on alebvdlydrollesied st off ehen geng oo drereaprazee meadubgdt bg gener al
formula (1). Tunor cells of which susceptibility is tested are not
particul ar lquantiifivddids @ poageidn oheprefeinsddsh bire Bogehe preduct ot
agent represented by the general formula (I ang&es t her eof include

. Ex
tumor cel | SPERAIGHY ofr SRECIPBR £ERnBRReS |RihJ'asHecdr P1ptEARE - cancer,
| eukem a, pancre ancer . kidney cancer, nel ano mal i gnant | honm,
head and neck carcer:’ g‘é{E‘t"PPE‘SEQ?yﬁca?a%%‘a“- S%S?cgrltxﬂ%hfh@ef:ﬂﬂgra%e%{? ined
col lected f,0m a GARGELRRLI AL ARACAKOSIIYRi s §8NEALNEALS; A fancer
ti ssue isolated fron1tﬁg gancer pat%ent. I'n the tggt netﬁodﬁo? tﬂgé%?rst
enbodi ment , a td@nddn@c.cel | collected froma cancer patient nmay be a tunor
cell collected froma cancer patient treated with an anti cancer agent
represented by tHd.g&her methodnmataofding ntsuclorarR ambemreinhat

susceptibility of the tunor cell can be neasured. Usually, tunor cells
col | ect ed fFRRPASFSIHFcOENBEPPeRY PYEAEERE WhiFhh Miys ®eopubgbitetado® my for 1

to 14 d . t he test t h f the, d enmbodi t,

condi t| ons. TORE 4RI GorRE BT TGN CRRY SRR A Seahr b BSPFREStiher al

f I I f ' t
| Tmited so Po ot AR T be By PtaEd (T KRTeReh el S cPRLLE ol T
culture is ssdatlahd @ bRtREdepPedenBdigia cont ai ning the anticancer agent at

a concentration of 0.01 to 10 ~,Mfor 6 to 72 hours. The gene expression
| evel can be neasured by
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 variations in gene
expression in the E7070-susceptible strain HCT116-C9 by

quantitative PCR.

Fig. 3 shows results of analysis of variations in gene



17 quantifying RNA as a gene transcription product or a protein as a gene
product. The RNA or protein can be quantified usually by extracting the RNA
or protein fromtunor cells and quantifying the 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 expl ained
in detail in this order. 1. Extraction o) RNA 1) Extraction of RNA or
protein fromcancer tissue of patient treated with anticancer agent

. f . i.0s ] df
cancer ti seireanianean BhE Rt der e RO P LB B T et edt i th

an anti cancffar#9¢akieppegented by the general fornula (1) by the method
descri bed bel ow. RNA can be extracted according to a usual RNA extraction
met hod. For exanplig,. @Xkhawsi PeseRib i Gaally8dsobt Yir vst Iehs R JenReagent
(Life Technologies Oiental) or the |like according to the attached

oper ati on rexpraissiBpednf thal EY07 - wemictant ssraeim HOTL164CHICITRIYZOL r eagent
per 50 to 100 ng of the cancer tissue is honogenized by using a Teflon
honogeni zerquapta taitavear BCRs centri fuged (12,000 x g, 10 nminutes, 4C), and

t he obtai ned supernatant_ is left at roomtenperature for 5 mnutes and 0.2
m of chl or of or mFiig-add&BOYReFeF Y oot analypipnet yLapiaRiont AR . The

resulting sQlution is.vigor stir.sred by shaking,for seconds, left at
room t enperdBHTE 6P é“tgg%qﬁféiﬁzﬁF%ﬂﬁi eﬁ%EéhPrg¥agé%%?¥é,ooo X g, 15

m nutes, 4 fs 1.pe 18 centrifugation, the aqueous |ayer is
transferre3}¥gﬁgkﬁgipgugg$'and 0.5 m of isopropyl alcohol is added per 1
m of the used TRI ZOL reagent. The m xture is left at roomtenperature for
10 minutes and centrifuged (12,000 x g, 10 m nutes, 4C). The obtai ned

preci pit at @esar Modas fied Gathyiibyo@ithathd Invenhtdbad and used in subsequent
operations as total RNA. Protein can be extracted froma cancer tissue
accordi ng to theHexeadtierdeeopodinents By Ithg pbekentRoryertion VillEde st ein
S.J., Protein Methods, 1996, WIley-Liss, Inc., New York, U S A ; Wlker,
J.M, The pl&&iReadBo88kaltege,  Humana Press, New Jersey, U.S.A and so

forth. 2) Extractjaon,of .RNA or .prptein fromcancer _cell cultured in the
presence)of antircv:]'l chSEgEﬁFR?%E?gséﬁﬁeﬁfﬁﬁ?“@eﬁ&?ﬁPg%8Pnﬁ?a (1) Cancer

cel |5 (1UMihaitldcoki368 AOLRAE M |dhahdd NP RpAARL BRIV ] IOM A JaReer

ti ssue obtained froma patient by biopsy or t ﬁ . For exanpl €,

accordi ng tin theuimirhed1f chasdd rgesn edhedltumbiagbul ges fxposed g an E., Kim
MB., Trent J.M, Soehnlen B.J., Alberts D.S. and Schmdt H T., Cancer

Res., 38, 3M38:-3viter a9eé8Y, inheivbtar nigd wiitssudsi ssadeps i aal indeshayped, and
then a cell suspension is prepared by using a stainless nmesh, injection
needl e, ny|BIFGRRSHLIL1EHeCE| ke tTWeonedilnd® &BP| 3nhicaree¥ BNt N a

10- 152 FCS) . The TBEATRER"c ENBeFoTE Tt pdl @ tPEr SATAE SHEORHME 4 csence
of the ant| GANGsle RN nbEREESE AHpIVedd 1L ECREERE BT TV okl Hfiel, 5~ O

condi tion
expression level or levels of a gene or genes selected from

the group consisting of the genes listed in Tables 3 and 4 of
a tumor cell collected from a cancer patient treated with an
anticancer agent represented by the general formula (I), 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 patient before the treatment with the



19 for a suitable period, preferably, for 3, 6, 12 or 24 hours, nore
preferably for 12 hours, and RNA or protein is extracted by the nethod
descri bed below. Further, it is also possible to specifically isolate only
cancer cells froma tissue obtained by biopsy or the like by using the soft
agar culture nethod (Hanburger A., and Salnon S. E., Science, 197, 461-463,
1977, Hanburger A, and Salnmon S. E., J;3din. Invest., 60, 846-854, 1977,
Von Hoff D. D., and Johnson, G E., Proc. Am Assoc. Cancer Res., 20, 51,
1979) and usei}it hem _RNA can be extracted froma cancer cell according to a
usual RNA SYTTEPCSH ﬁﬂ?ﬂgd as the extraction of RNA froma cancer tissue.

For exanl e, whehulRhel: ERBIELL: (hddifod' 8 RALCILESHE LNl dined: dioed

extraction can be carri éd out according to the attac operat 1 on nmanual .
Speci fi cal lthe bridlseat TRIEhtideaatiprisesAded skepsSot 01 | dkaudiify @ancer
cells, and the sane operations as in the extraction of from a cancer

ti ssue can amtipankcetrmagentxteéprdsaniterf by ahel geheoal civrmilEell)s tewan al so
be carried out according to nmethods described in publications as in the
extracti on gxtomncantemori selk. col lentet ifiropahi canoér RMEL RL can be
quantified by techniques of Northern blotting_analysis, DNA m croarray

anal ysi s, RI- MERSUZIAAL PRaEFRECTRIOMNEVEd OFr LBVELE PE Hregng 4 g9N@Suse a

DNA mi tifati PCR. Th, t [ il Db | ai ned
el ow, but SIEHEEIEAE™ FORrFTRIP | SONTEHG PALlS BRERS HHRHRY Firkati on by
using a %@e%rsgg;%g& hsiRe’El{u%;ﬁ%&r c’Zeqc}a,s al | ows. First, doubl e-stranded

cDNA is y using ai ne as a tenpl ate, Superscript

Choi ce Systpmddicdimi heagNehegi Bfe Qi &leh127E ThAsdefd HA PridBihe
Subsequently, biotinylafed cRNA is synthesized by using the cDNA as a

tenpl ate. Spagiddnealr! Ygefit nghén sthiansiasd-ddAons 1bvest o8 yDéwieEd 28 tHeom t he
obt ai ned RNA by using the T7-d(T)2Q priner. Then, dNTP, DNA |igase, DNA
pol yner ase derendrRyasesHlasteddiedlaliler & dncreaeact or hehe aexbries ik

pol ymerase | is further_added thereto to conplete the synthesis of

doubl e- st r R¥ed CoNACVeRE B8Ht BidctPrONX igenesr ilipsad dndTalkks bi otinyl at ed

UTP and CTP, are added to allow a | aheling reaction g¥ usi ng. RNA Tr anscri pt
Label i ng K186 BraGRBERF 892 “H rtéh"%’t‘% dt ffolilt e?Ee‘Bu"r‘i“'P‘?re(fegﬁd
heated at 94C in 0 L c ) NPT 'M@ﬁc- te, 50
mM pot assi um ace_t'Iglt%e agyrl I_ébéénﬁn%%ﬁs@t%%? a{‘ll )r'fh‘rer ggrereg%gggm. e"Leg 3
fragnent ed Hifi¥dHamiBEbaEdl¢86] ¥é tdr GNRGHIANEE8Bd( AL ¥FRAE} 29 atOilvedn
updat e product, for exanple, in 100 M MES, 1 M sodiumsalt, 20 nM EDTA,

0. 01 Tween HprasehtE€df by the hgemeralAffermilze (Iyhbri di zation, the GeneChip is
washed and stained according to the protocol EukGE-W52 attached to the

Af fymetrix Fl ui dilds tBeagesarakofoxmalat @lini tdie SmeapeHeL e nphyleoergdier i n

and biotinyl ated .goat anti-streptavidin antibody are used. The stained
GeneChip | Sa%‘}g:d B 9usPRYCRPIRY o I AL FICoRPBESPERI RS J¥E dhetS

(Hewl ott Pagkal i RRRKbEakhon 10 SACHRY Sy oAbRRE! hereYlSt i Sring

fl uorochrone i$ US ce TS nmeasur e SI'ng an

géﬁldhgt iegn dditiBh 88 18hsd NendUGH A {dldgeh A% geRahNa! Sul fuPr&idaP! ¥
each of which may have one to three substituents thereon.
Examples of such aromatic rings included in the ring A
include pyrrole, pyrazole, imidazole, thiophene, furan,
thiazole, oxazole, benzene, pyridine, pyrimidine, pyrazine,
pyridazine, naphthalene, quinoline, isoquinoline, phthalazine,
naphthyridine, quinoxaline, quinazoline, cinnoline, indole,
isoindole, indolizine, indazole, benzofuran, benzothiophene,

benzoxazole, benzimidazole, benzopyrazole, benzothiazole and

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



21 by using GeneChip Software (Affymetrix). To quantify RNA, an average of
"differences [(Perfect match hybridization signal) - (Msmatch signal)]" is
obt ai ned for each probe famly. Wen this value is 50 or higher, and
guantitative values of RNA obtai ned under two kinds of conditions diverge,
preferably when they diverge 1.8 tinmes or nore, it is determned that the
gene expression has significantly "increased" or "decreased". Wen the RNA
| evel or levels of the gene or genes listed in Table 3 increase, or the RNA
| evel or | eyvel f jst.ed,.in Table 4 r e, dt is

det erm ned ?ﬁ?é’foﬁ%hg’h? g%?ggg %s&g‘%] %Augseglé:dt itg’fgg ﬁg& t Re gﬁ%isg%?leceorr agent .
Further, quaiddiiicve B fed s WHEeduBstith Ui Green and
ABlI Prism 7/00 Sequence Deﬂt ection Systgm FPert%\?EWn%r Ap%nlse lgi osystens).

The oper at i oS whachomapdbe Ns MO SHORS Gfith Gelewee hIRYPSCHt Pldwy reaction
and PCR reaction. The reverse transcription reaction as the first step is

carried outcymlaxddiyilg gadiip, al lowexl(a)khA. prdonspr,, aRNeweri ahkdxy ayroupst ur e
and Multiscribe Reverse Transcriptase (Perkin-El mer Applied Biosystens) to

t he obt ai néwdAwxylkeapicng,t MereaRter ecxan®56 floveroakkylitkio agrbumhen
heating the mixture at 48C for 30 mnutes. The reaction js term nated by
heating at FHOIH & FFrRUPeEePIREERRG M Fhepliarmylaynpalt BohexPiha PCR

reaction as_the second ste The PCR tion is rried Qu for exanpl e,
in a react iroerPrsefsetng:ﬁ\ 30%85%8 %?n ’ nb{cgggbmé—l(éﬁé‘ﬁi? 'P%R‘t%f) Fer%t 3 nv

C 2, 200 e f_ QAT , ~U M M pri
E’gi r, 0.01 %@ieiﬁgtf*asgﬁuﬁé gggn%%.c%ﬂz? 6&/%95’ 'Xri;pl ?%%S&?{&g’ B
Pol yner ase KyRffdgeir Bie@R ofPR! 1 6fe B #BYSL ffup ) ThanBCB tepeéidicd s-qagLf or ned

with, for exanple, reactions at 50C for 2 mnutes and at 95C for 10 m nutes
fol | oned byd awherlednold kepeesents adn %kl Horgrdips ehapismaat b&5C for 20
seconds and at 72C for 30 seconds, which are repeated 40 tines. The priners
and the probibsricuted yish, af bowerandtywl dnpupsi hglPgenmer hEtpeeski an

(Perki nEl mer Applied _Bigsystens). For conparison of two or nore specinens,
a quantifi etPWRH Fdkydthadpr BEPRR | YN A <t HiWETo A LERBYNIT PP bhe i speci nen

b [ MRNA | | _of h j .. Whi h littl iati
% Crangcr | B CARBGRE N BRoPE BTy WA G 6f (GABBRLN ahd TRAS Vihen 1 he

RNA T evel  afadeeVidah iy bBE d8eRRel! aB6RES éi:.séﬁ‘lqeéé}xt@b-:ﬁoj—ij%r QQ?@»,z_O{ the

RNA [ evel or levels of° the gene or genes listed in Table ecrease, it is

det er m ned ¢ hadpddiniteman 6Rihé gféusuacki indlye beoshbetapht&é@negsrnh agent .
The present invention also provides a reagent for quantifying RNA for use

in the testlowdhadkyfl blre lpwesealkoxy eptowuy), awlioslerceilpyi sgsoam,
ol i gonucl eotide conpl ementary to RNA as a transcription product of a gene

of which exprildianemedyil i s(€8: hebnisolNéR,) dSH ) soipOrhaieinTipe has
ol i gonucl eot.i de i ncluded as a éo qgfnt S aﬁgriner and/ or g{gpe used in
quant i t at i VE'PERUNFRRA He2Be ?gﬁ‘é RPWErc N bEGPEHBES Tharydrogen
RNA- quant i f yi f g p t i t:i.0 aj 0, ts
conventiona t}é}glﬁsrg%gﬁ%bgg 8? ?%aélgg'g%hnéw&pﬁgs %gggéﬁ%’g?% ggd?t%ﬁ t he
above ol i gopuptRY irdpredentdantyf ket f OmPfa QLN [wherein a has the
same meaning as defined above, g represents -C(0)- or -C{(S)-,
h represents an amino 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(RG)-g—i fwherein a and

g have the same meanings as defined above, R® represents a

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



23 Al though protein is quantified based on its activity or antigenicity,
quantification based on antigenicity, i.e., immunochem cal quantification,
whi ch can be easily and generally applied to proteins, is preferred. As for
anti body directed to a protein, an antigen determ nant is predicted from
the am no acid sequence based on the report of Parker et al. (Parker J. M
R, Guo D., Hodges R S., Biochem stry, 135,5425, 1986) or the report of
Karplus et al. (Karplus P. A, Schulz G E., Naturw ssenschaften, 72, 212,

1905) Lo SyOLhesteS T8R! bl SPANEIS Yo BobBhg RS D o
on U1 S 9,8 9) UL POGOS GOIUTRR BEodle:alnaly| PP o

produce polgiod QRAler@finPhef 81 2R Ve MRARS I QAls apiat nBadi R§s (§8rdoideq Lane D.,
Anti bodi es: A Laboratory Manual, 1988, Cold Spring Harbor Laboratory Press,
New York) . dbovdjerandvrénremrasamisald hydvageabhtomndt wdickeranakgtai | abl e,
they can al so be used after their specificity is confirmed. By using the
obt ai ned armgidwi @qd Brb8p vepResenteddryf dheedormugiaan( CHy) e (PHorLbN, for
exanpl e, by the enzynme inmmunoassay nethod (I|shikawa E. et al., |gakushoin,
1982) or t hevhaxeied Jd&SPERBeRts nan shHygeh o sulkduai atrom, Npykas tbe Enzyne

| mmunoassay, | gakushoi n, TqQkyo, York, 1981. \\Wen the protein is
Secroted o MERLAGNEF EFEheq [APGHGA AT B 280N GAREH: BarHE SRRSO | ed

W t hout ext i t p i he, t r | ] e ofein |leve
or levels chfﬁéexféglé:ngﬁgr Egéﬁegeﬁ%rﬁ s%negq&r?g%gbf% X\hlgﬁc% Ea%ec,i éoor t he
protein | evgl . |evels of the gene or genes listed in Table 4 decrease, it

is determned that the tunor cells are susceptible to the anticancer agent.
The present invemhedn takSeupseytadest als | dANHMIRSS gyroupagapstivitatsarith t he
test nethod of the present invention, which conprises an anti body directed
to the prottera ofs ad kydngoneps, bBdeh avf i e yalkydd gasups coapdpemd tean be
obt ai ned as_descri bed above. The inmmunoassay reagent of the present

i nvention n8ETE @S @Tc6npementred colvent Forahey, udken ik i ¢ mdtyogen-—

i mmunoassay reagents in addition to, the aforenenti oned anti body. Exanpl es
Hor eaf t or , GHE SHUSBnPCLRYBRYFORC vf 119 ARG FVBSE N 8F GPREFIRERA 1y wi ¢ h
nvent Lon i St RkEEChAY BPRELM BB e HRIBH ko B8 BREREL ik e
and E7070- r@sdu Y rekbahfeeand extraction of RNA
The “6-membered unsaturated hydrocarbon ring or 6-
membered unsaturated heterocyclic ring containing one
nitrogen atom as a heterocatom, which may be substituted”
represented by B means benzene or pyridine 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.
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 C



All cells were cultured in RPM -1640 nedi um suppl enented with 10~ of fetal
bovine serum 100 units/m of penicillin and 100 ng/mM of streptonycin at
37C under 5~ C02. E7070, or ER- 35748 or ER-68487 represented by the
structural formula shown bel ow was added to the nedia of an
E7070-susceptible strain HCT116-C9 and an E7070-resi stant strain
HCT116-C9-Cl1 at a concentration of 8 ~. Mjand the cells were cultured. Then,
cells were recovered after 0, 3, 6 and 25 12 hours. Further, the cells

were al so cul tyred f.or 1% hggis wi t hout addia% t he gkyg and reco%gred. OO0
\V/ ~N/ HTEN VS &PFLHde AN NEER- S572YENERY 88487 FrothI- M was
extracted f el ubj ect h t ses. The
RNA ext ractgeW%%gﬁg'cg?FgangFf uér»g(?j' %rg&%fbhgﬁﬁggé\ngﬁﬁg?h%?ﬂ% and t he
RNA from extd@riied iche)cel (snerbinred-diiiesbhtBodr ayWrbhent atdie, Hlg were
used for the gene expression analysis using a DNA m croarray descri bed in
Exanpl e 2. dikihbl GrrSaipwatighsiagt bai subsiol tafted Wit BCIoher delkyr dydfdaupn
human col on cancer (American Type Culture Coll ection, Manassas, VA,

U S A), aml HOEr @l8y1Cyreoup, aa ERGT0-aldwixyt gmroupubst hydnoxpl ki reed by

culturing this HCT116-C9_in the presence of E7070 with gradually increasing
t he E7070 cHWIEhtdEQupPosubstituted with a lower alkyl group,

trifluoromethyl and so forth.

In the general formula (I), 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-dimethylpropyl,
n-hexyl, isohexyl, l-methylpentyl, 2-methylpentyl, 3-
methylpentyl, 1,1-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, l-ethyl-1-
methylpropyl, l-ethyl-2-methylpropyl and so forth. Among
these, methyl, ethyl, n-propyl, isopropyl, 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 examples
thereof include cyclopropyl, cyclopentyl, cyclohexyl and so
forth.

The lower alkoxy mentioned in the definitions of the



Simlarly, E7070 was added to the nedia of an E7070 susceptible strain LX-1
and an E7070-resistant strain LX-1-E2 26 at a concentration of 8 E.i M and
the cells were cultured. Cells were recovered after 0, 3, 6 and 12 hours.
Total RNA was extracted fromthese cells and subjected to the subsequent
anal yses. LX-1 (Cancer Chenotherapy Center, Japan Foundation for Cancer
Resear ch, Tokyo, Japan) was a cell strapg derived from human parvicellul ar

| ung cancer, and LX1-E2 is an E7070-resistant substrain obtained by

culturing this LX-1 in e, pr.esence of 07Q with gradually increasing the
£7070 conc EREiFBRTERLERTE CHIE A f s ACHES0C GBRY [Rave ASIean | % 1
and LX-1-E C e QE”r W Wit f Il growth
inhibition%€&§%§% #%%gérgﬁéﬁie%ﬁ% fﬁﬁ%fﬁggggggé%gﬁﬁgT%éw%?“%lk nol

Met hods, 6 ,(1988) hs e RO dithdiiyd: nlproBexfst LabpARssal, QL was
per f or ned quot??l ng Cell 'sl'i ter 96 Non- Ra ioélc irvg }({Jgfl Pr%l [ fe)ra;ati on Assay
(Promega, Marioxgn), i¥bbuBERPr shid Gk drt Pt oxiyl. achiish  pHedld 0 methongl andot al
RNA was extracted fromthe recovered cells by using TRI ZOL Reagent (Life
Technol ogi exhoxiyeatrel moat cprelf engrad. t Fbealvweheall kgpdthdta grompnmebnsExanpl e

2 CGene expression analysis using DNA microarray 1) Synthesis of cDNA and
| abel i ng wiat adikytithigagrompdermteachdram theampprenenhitorpd skwasd in 100 ~1

of steriliz ter treated wi th diethyl rocarbonate (DEPC). and furt her
purified bfeﬂ‘é’ﬁﬁgrﬁ@asf”(ﬁlhﬁﬁﬂl F@ﬂé&é‘f ggnﬁh%lo‘?ﬂ%geﬂ glé’ﬁt}é‘)ﬂlecDNA was

synt hesi ze i_n ri Choi ¢ St i fe Technol ogi es Oiental
a%q a T7-d((j‘|]7 .zé:li?)’ﬁ’?rgrwﬂ;%’ F*?‘%%"r‘l,n? oa%fg)éi’. SQS&RNA, 5 E. ~M 1rod ( T) 2q)
primer, 1 x Firsippgt 5308cREH{&E  ddPivAiEE o020QuEs4iYi ANIE: & &s@td 20

units/~1 of Superscript Il Reverse Transcriptase were added and the m xture

was al | onvedidrd vagdobsatefZéséited MoWhd YehierhleSbZRuba NEL prady v aDNA.
Subsequently, to the DNA, 1 x Second strand buffer, 200 ~. M dNTP m x, 67

Un of DN&dltgaseh anlOatihidi oonfa Dseol Fher askidcamrer yditmused Rhase H
were added and the m xture was allowed to react at 16C for 2 hours to
synt hesi ze dWuipresentaphgeeneDNn algg tingludes spéteDNA, tley egmpowsrdsT4 DNA
pol ynerase | was addgd?and the m xture was allowed to react at 16C for 5

m nutes and SRI&EReLHe yofhfﬁ.%emr@ﬂﬂ'ﬁ% ddd -t Famnkesaod the F84ELi on.
The obt ai ”iﬁht"rg'.él% A@ippﬁ!ﬁgi"ﬂﬁg 3‘5%»:' EC%%%O'i’n%Q' 2he Oég%d%“ds&ﬂ %”9
reaction w rotinylate an “Was carried ou Y using
Transcri pt HyeRRldngrkbbs( ERg@rdbAGNRRdd Ghd 3ud2hdbBy hRatde & taghed
operation manual. The reaction product was purified with Rneasy Colum and
heat ed i n 2ZXyan¥icTacidacetah capuidetid i, 1)lactie adidpgsestimiacaiiat,e, 50
MM pot assi um acetate at 94C for 35 minutes to obtain fragnent cRNA. 2)
Hybri di zat i fommaaiicch abiNA, ninatod¢ ragid Garid@hippcadd bengoiengdid The fragment ed
CcRNA was hybridized with GeneChi p. Hu6800 i )

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

present. 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



(Affymetrix) in 100 MM MES, 1 Msodiumsalt, 20 mM EDTA and 0. 0~~ Tween 20
at 45C for 16 hours. After the hybridization, the GeneChi p was washed and
stai ned according to the protocol EukGE-WS2 attached to Affynetrix Fluidics
Station. For the staining, streptavidin-phycoerythrin and biotinyl ated goat
28 anti-streptavidin anti body were used. The stai ned GeneChip was scanned
by using HP Argon lon Laser Confocal Scagner (Hew ett Packard) to neasure
its fluorescence intensity. The fluorescence was neasured at 570 nm by

using an excitation light at 488 nm, The quantitative data anal yses were
211 Conduct@8nby U8eAniR CERS G SRR (\IYFBEARN JRELHISS  CORPOHRAR MRICRNA, an

average of "differen erfect. mat ch,hybri di i On sj l,): - smat ch
signal)]" \}‘}é’g‘%@?’a ﬁggg?(i)%gga Vplrvoqbes “rcé‘m y.ox\y\ﬁg%lﬁlﬂ sf%g"facl})el o\x}aéa'}%o or

hi gher, an Ltatixe rﬂ}A r [dyds of

condi tions i\L%g’rIifL g?gplrcéfgér‘ghrtgtﬁtt‘ euy Ive geg%.ﬁgegi st%%rég{re, It was

det er m ned fidraalbheIgene expression had significantly "increased" or
"decreased". E7070, or ER-35748 or ER- 68487 was added to a nedi um for
HCT116- C9 at a cOumemt celisnobfwlgidh idMsmeptdbliflity wasteetrddrared .nothe
results of analysis of RNA extracted fromthe cells at 12 hours by using
GeneChi p waaxtdenpardd himhtedesq dang fsotthRMAaKAasyecertrledtPl theCo cel | s
obtained in the same manner except for not adding the drug. As a result, a
list of gefd@SiGANGRTCAIBRDr ERRTFELN&EELY [bee IPREFRASERFMALE didon by t he

ith.th Lof. d E7Q7 ER- 3574 d ER-68487 ( GenBank
Leererrar s ataied EReréBEiftuide Bndr, SEl1s Brerred Biom SO tiher | ool ae

shown bel Olgndes: SHANG LindeP] reast Bdiftidey: 18ukbhliall pBfOESaOlcltU

expression level'$ weré decreaSed i n comon By the treathent's w

types of dnugmelys cahewd, i elahdma 2 -malithahdbomphbag] shead i sy Hadrer Gene
nanmeD59253NCBP i nteracting protein 1D78514Ubi quitin-conjugating
enzyneD837 cdreerdHght 891 ElTdOiOdk St Biondioxghpr ot ei nHG3484- HT3678Cdc- | i ke
ki nase 1 (d kl)JO04152Tunor - associ ated anti gen GA733-1,

MLS1M21154S- adenGd¢l tumproaehbs deekkenhed £36oN6@723pzer RPybbental irgd udenase
al pha- 1M84349Tr ansnenbr ane protejn CD59561953c- Er bB3 receptor tyrosine

ki naseUs2960WQ& S6H ¢ FeFaREatped ohih| XX aNGHTo keSS USRBTOBASD SR tth§ ot ei n
RAE1U92014DCeJne%tri ve rigkicner transposon Hsmar 2Z18951Caveol in Table 2

Regi strati on b &PEARE hameAB000409Ser i nel t hr eoni ne protein kinase
VNK1AB000450Put alrv ¢n&CLEBE/ hOLRGRI SIE HOLELBKLABSAIment, the tymor
VRK2A8002380Leukem a- associ at ed 0 GEFA8003102Pr ot easone 26S subunit

p44. S5SAC002Q4HT E318k+Ad5 8D Alr OSEKZAN iRt Pinaly  Bedaseafdr REgitlei n

( NPC1) AF008445Phosphol i pi d scranbl aseDO0723Hydr ogen carrier protein,

gl yci ne symdidecibedssornAAO¢EB02] g5tk eni002eB2e83Fbi hyan ok tpiozem absr

succi nyl transf eraseD28364Annexi n |1 D29677KI AA0054D29810Unknown

pr oduct D2OFSI FEPrEAespedi by cthp dangre isrmdr AROEBRAEBIt i n- bi ndi ng
LI M prot ei nD32002Nucl ear ca

ot ot 61 nDoBEPERIEAS F5 DB HEEORT ROLY IO ANBOTABT1345%0 O MRPSUESS Tab o
Bch- TOCDB0R LAY s LRE Ry o B (TenEI b g PARRACBPSF B FHeTT oS

10D50916Ubiyguin ihdbls@noka¢h@rto 1500 mg for 1 to 14 days are used.
E4AD61391PAP39D63480KI AA0146D63506Synt axi n- bi ndi ng protein

3D63875TPR- cont aitn r@eSHeshi mdthgd of the second embodiment, conditions

pr ot ei nD63880KI AA0159D78586Mul ti functi onal protein

CADD?7 9983 KI {440 TeliB1998 T HE ARG L E6DTODS S1Yent0 Ieplrsea L Kil Abp 16edosveatd IAA0191 D8
3781KI AA0197D84307Phosphoet hanol am ne cyti dyl yl.transf eraseD86981Anyl oi d
precur sor PRIl dilnditAgapE oPRi & IR BRYIALPLAE0E $A4 ERPR AR 2CAINSEAL 48 DNA

Or1800. T ETGHIte 2B BREoUCBR S CHHEAT P A7 SUGB8BFIRALLEY oF the
47 a50a0R0 Ceparonan B8 MRfe {8 ot hREE THCRRRELLY be diitea

synt haseJ04343Syneinl 068¢aNsh§ tWe -4diNVancer agent at a. _
synt het aseL07033Hydr oxynet hyl gl ut aryl - CoA | yaseLO7540Repl i cation factor C

36- kDa_subwhdded5atRoBoSeMB. o Prob el 3h #diase2hQ7RE8LEF SSP
9502L21936Succi nat e dehydrogenase fl avoprotein

subuni t L25444TAFIMh20geinphakpb834 iemi ek erapther eéd8WrRAsby
GIPase-activating-like protein | QGAP1L33881Protein kinase Ciota

i sof ormML38810Pr ot easone 26S subunit p45L40395Eukaryotic initiation factor
2B- bet aL41870Ret i nobl ast oma susceptibility protein (RB1)




31 Table 2 (continued)Regi strati onnunber Gene nanelL47276Al pha t opoi soner ase
truncat ed- f or MML5796PCNAMLO267Tr oponyosi nM22632M t ochondri al aspartate

am not ransf eraseM23379GTPase- acti vating protein ras p21M24486FPr ol yl

4- hydr oxyl ase al pha subuni t M9204DNA- bi ndi ng fact or M29550Cal ci neurin
ALM30496Ubi qui tin carboxyl -term nal hydrol aseMB3518HLA- B- associ at ed
transcript 2 (BAT2) M34309Epi derrmal growyh factor receptor

HER3M37400Cyt osol i ¢ aspartate am notransferaseMo5905M t ochondri al NAD(P) +

dependent nmumli ¢ .enzyne 5 t l,- thyl t.ransfer 911l nt.earin
al pha- 3%1%&5@}%(’%%&%%%9%%? atrﬁ%nnr%ﬁfi)ﬁég?ﬁﬁgggggg %a%a%rgt&n
stinmulatio i st ’R2AorP i i St =
t ransf eras?&%?gﬁg??ggwgh fllg%:et or C?r48?ﬁ%gﬂgu %i%é(%nﬁ;ﬁggl?epl i cation
factor C, 3ysudla ys whuektrhBE Ay MBISd 66 Aialprot@sC FrBhi @m@E tdeElisPland
(hSNF2/ SW 2) MD1432Medi um chai n acyl - CoA dehydr ogenase
( MCAD) MB243flamitdifiydngl € hepREA eon MBSHXSIVD niac the! eetiraophi IHerleatttese
i nhi bi t or Md5809Basi ¢ transcription factor 62kD subunit (BTF2) M05929Honeobox
prot ei n PH@YaWPASE5 Dfads cekpraohiom b rRNASGE p85884An75RDa
infertility-related sperm protei nS59184RYK = related to _receptor tyrosine
ki nase57290MM fdrattden of MRBA k| and chyAvanddfacaspoepet peptein will
honol 0gS80343Ar ilgy.l - t.RNA aggt hgt ase Ar%g U01062I nosi t ol
1,4,5-trip irgde APoPeEGHE B0 t'or tyrosine kinase
of U04285Lysosonmal acid |ipaseU06631H326U07231G rich sequence
factor-1U07681I socitrate dehydrogenase 3 (NAD+) al phaU07919Al dehyde
dehydr ogenase EtrAlhiBhUB8SRR2P! | cesomal protein SAP61 32 Table 2
(conti nued) Regi strati onnunber Gene naneUl10324Nucl ear factor NF90UL11791Cyclin
HU15174Ni p3Ul 58384{asA-1binndif NBNAT of eprotdfil Fr@ad tahncCkrHs U8 898 46¥ qegtt int
tyrosi ne ki nase DTKU20979Chronmatin assenbly factor-1 pl50
subuni t U22233Mstdd, miltho ansaoshaer pageph orepresen2ed2 dFukangval cformuliat i on
factor 2B-epsil onU23946LUCAL15U26648Synt axi n 5AU274590ri gi n recogni tion
conmpl ex prot®l n 2 homol ogU27460Ur i di ne di phosphogl ucose
pyr ophosphoryl as 8413C0cka¥ne syndr one c(grpl ement ation

SOr-Hf

AU28811Cystein-ri P PERIEESE a?oﬁf FIGK °&&F8P6§§8gigﬁlﬁ%no-rea0ti ve

wi th anti - FIH 2R3 3 1 i r a &3l HUM
- 3. 1U308278%+1| clng f%??g?gg%&%??%mm% [%ro%g?sg%m'g?ﬁg ?g;é:%%gr%é)SRpSS- 2

( SRp55) U342&2%ﬂmme&oagbﬁtakd§b&§@:nd@im§r QgRN R340 8861 1b P4 i D&y

synt het aseU36341SLC6A8U40282I nt egri n-1i nked ki naseU46006Snmoot h nuscle LI M
pr ot ei n ( h-1Snd IntideRiS 4éERARPbed| bébow pr ot ei n ( FRP1/ ATR) US0078CGuani ne

nucl eoti de exchange factor p532U50939Anyl oi d precursor protein-binding
protein 1U53468 . @5 BEi ABREBRPAorRERKI E tuBUNISLaB1BNA7620Ret initi s

i gnent osa GIPase .regul at or, U60808CDP-di.acyl gl ycerol synt haseU61145Enhancer
Dt O oat o noTE AR CA0 TS AO: o SRk SRR e S REFEP JeRs D g

centronere- | aj, [ | 6573 - I. ted. '
ORP150U72512 %%ﬁé#ﬁ%b&%ﬁ@%%ﬁ%‘%@%@ 61 8ELF) o

transf er aselffd Il Glo?iahgdeBr She1 A 456 ARRLEB/SY9 33 Table
2 (continued Registration nunber Gene name U80U034M tochondrial internediate
pepti dase pspecifHiedldlss5aCabhkenatesshe w56l DRAZEK rehgere tpen
protein (KIP)U89606Pyri doxal kinaseU90426Nucl ear RNA

hel i caseU9430 %k arf¥c migpifotheoasncent bisyws is homogenized by using a
(DFS70) U95740362G5. 1U97188Put ati ve RNA bi ndi ng protei n KOCX06745DNA

pol yner ase Behin amauentzers2 Bhe Myytisgedist Cenar pfaged nddAHENeU %N

i fi | a56X53587| in . .
Dot a. 4¥5410DOARE HoRe: AARY X887 KRECORSEUTER FURSTPALABE! 1681 08Y5 KD
buni t NADH 66364Ser ne/ t:hr eoni i n_ ki
PSSAL REXBBETEY MARBLACRLEnF B fet YR RO e CaTRSThunT ORPEHE Dhror

| ex X755 4440 j I 7 ' | -t RNA
Corp TSI A P AU Sy g

met hyl t r ansf e e B &bANKRBA Y863 268 v 1 yestidrad @yl sharsher ase 15type

| Y13115Seri ne/ t hreoni ne protein kinase SAKZ11518Hi sti dyl -t RNA

synt het aseZde&dde anlsfitnlataneometepperapuint eiar CRED 8Z466898X8Z6 STHER npgen
38 Two kinds of E7070-resistant strains (C9-Cl and another resistant strain
(C9- C4) obtegntuei fiugachd 12af80n#t Hodl asmOnwigs we '€ )t-r cAfeelr vihéh 8 E. i M of
E7070 for 12 hours in the sane manner as descri bed above, and vari ations of
t he gene expression were anal yzed by using GeneChip for the genes 34
listed in Tables 1 and 2. As a result, no gene that increased or decreased
1.8 tinmes or nore was observed in the



both strains. Fromthe above results, it is apparent that genes of which
expression |levels are changed in comon by the treatnents with these three
types of anticancer agents can be used as surrogate nmarkers 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 Cene
expression analysis by quantitative PCR,gn order to confirmthat variations
i n gene expression obtained in Exanpl e é reflected the susceptibility of a
tumor cell to E7Q70, c¢hanges of gene expression in E7070susceptible cells

and E7070- IREAtEi4R0aELPNs GRF @ hed@YSF dartPRAfPTESPRR F5iNFY RNA shown

. | : i .
(Perki nt Bl flPeap ol B BEy S chigPTRE BREPPTORSWAROPR Gt rod™ W0t wo st eps

of a reversgd ARCTRREHAN, L ONTRARANPER FEALL I Al HE AT Se

transcription reaction as t%% irst step was carried out by adding 1 x
Taghan RT BuhiRicathrS ¥ MIS! RinG08s BeMcARiRUsed2( B2 Foodholg gal(T) 16
prinmer, 0.4 ~1 of RNase inhibitor and 1.25 U ~1 of Miltiscribe Reverse
Transcri pt asimutlesr, kidfckl nerheA\mitiadtheldi pepeipitité® dre-gazfhedherithat ab% RNA,
keeping the m xture at 25C for 10 mnutes and then heating it at 48C for 30
m nut es. Trethaswdt,i earndsedeand nased| iy svbsequgnst opsctatvens ag rated. The
obt ai ned cDNA was subjected to the PCR reaction as 35 the second step.
The PCR red®-on was carried out in a reaction system conposed of 4 ng of

cDNA, 1 x SYBR P uf.fer, 3 nmM Myd 00 N. Meach of, dATP, dCTP and dGIP,
400 E, ~M dUTP, 2%0%1& Fﬁﬁrbﬁa?’lf\er?fztl(ffgﬁ%gi“ AGBPSEE ERESUS, PR ~1
Anpl i Taq JPNA r i N- r | i,ed Bi sy . The PCR
reaction V\G/;Jséjperfgg%éggvi ?Egcr:{égl%#o{r}‘s%a_t 5-(?(6"2‘)@6?4'2 %b%g(?)g‘l}s and ‘at 95C for
10 m nut es gdils@eReh BY J2,C¥ebee DA MEAIdLNA 936, IRE1EPLL2Es sepids nedt 55C
for 20 seconds and at 72C for 30 seconds, which are repeated 40 tines. As

t he prinmer sYord, guisual.eowallksr havimmg, tTe protedn dandbookencexef SEQ I D
NOS: 1 and 2 were used for GAPDH, those of SEQ ID NOS: 3 and 4 for S80343,
t hose of SHQMaDaNBSess,aNgwoIepseY0DID At lfasle sof £SEEhID NOS: 7 and 8 for

U11791, those of SEQ ID NOS: 9 and 10 for MP5809, those of SEQ ID NCS: 11
and 12 for U18291, those of SEQ ID NOS: 13 and 14 for U63743, and those of

: d f ) h ; | | i i
oot Lf1ea A BEactieh PEuBNA gk St e dah, Saplroaahy TEER R i o

nore speci NS » /AL3RLL 8k ﬁﬁ@f S MRNA | eve
of GAPDH i n each spgt((::%ng%. gﬁ}ﬁié/@ée at Yﬁﬁtﬁ%&%&%&&g%atﬁg gérlrlljégf% eat nent
time and eagdyndMA (l1gvel are shown in Figs. 2 to 5 where the quantified
value at 0 hour after the drug treatnment was used as a control (1000 . The
genes showed t he Qasncgestedipr ¢ssnon cekls) iaoe iusolE&teéd6igOawi t h t he hi ghest
susceptibility (Fig. 2), and in the susceptible strain LX-1, all the genes
except for GBS 1SRG eBBRBF eEEPB A RANGRY diSSHEL ﬁbﬁghn?%efmi%ti on

e
TG o R honigkp Lhopl MBIty 80 bR B Ghighoned.

the experingn., @ELA21sshovedodin B ®SP] OR1paMgepad M@sodhmut U18291
showed a slight expression change (Fig. 5). The variations in expression of

the gene retsr.evethncer Res., 38, 3438-3443, 1978), the obtained tissue

is aseptically chopped, and then a cell suspension is
prepared by using a stainless mesh, injection needle, nylon
mesh or the like. The obtained cells are cultured in a
suitable 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 anticancer agent

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



Exanple 2 correlated to the susceptibility to E7070, and it was confirmed
that the genes retrieved in Exanple 2 could be used solely or in

conbi nati on as surrogate nmarkers 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 |evel of X51956 (Human ENO2 gene for
neuron specific (gamma) enol ase), which;gas been reported to be secreted

out of the cell, was exam ned by the already reported ELI SA nethod (Duncan
M E., MA eese S. M, _Booth, N, A | yin W, T., apd thergil.l J. E, J.
of I mminol LOehail tabES BEBeSadretsEab i igtchr Re | LAt ROUTEr aican

Ton. 3 canteze mpdiSghiy HBFTIR Radisy) SRR lor PHIEE s MRERAET T,
out by usi e'lg/ Nee RekBOaKibsPF ash 10 B kePe e gal i E@Qb?%o?%%ig' ng to

the attach reference. Exanple 5 Gene expression analysis i ree kinds

cancers Cen® @RicaFscallghaggesté orly kQnderdeedlisconemrs ©fsdiel116- CO
(human col on cancer cell strain), MDA-MB-435 (human breast cancer cel

strain) ancdb¥dihed blgubhopsy|grptioblladd by uSinbethensafteddarstaditmrecaused
by E7070 (treated with 8 E,~Mfor 12 hours) were exam ned by using GeneChip
in the sanenathfden Hagburgexahpl card Smlnont Sof Et-he Sgaavseof 19hi cdblexdhdossi on
was enhanced 1.8 times or nore in common in_the_three kinds of cancers is

shown in Ta% i3 HaERMEAGE Aar | 3R AL Syefes dF GhiRh BXRHssi &P was
i nhi bited tJ i int t ki pd f i
shown 1 1 afbs T 51R227 ken JEREETY et A TbRREERor SR 1 b S A e o
reduced) i mLOTORNRLLNRSE, STERI r§1,ﬁflt9t7t§§| ta%ﬁeﬁ]g.? PAsmOf cancers

0

est abl i shed trom cancer patients wt 'y ditfterent genetic backgrounds

are very likely tmuab@aiDhe 6ke6&¢vedSHUM & RAnWekrhckhe &FOJLd Ay iddinpr
action nmechani smcommon to the tunor cells, it is considered that they can

be used as usmildld RNAr ket gavhion sustlepd id8 [tHey eatractionrof eR¥A tfrdev @70 and
its related conpounds is tested. Table 3 Registrati on nunber Gene nane
D78514Ubi quianaerc ddjssyet i ritpe resamedes 7ehre pTRHQN Reagerdl (IKEE6- Bi ndi ng
pr ot ei nHG3484- HT3678Cdc- | i ke %Lnase 1 (d k&gr211548-adenosylnethionine
decar boxy| SENBWALH3?6 RFbEREAR) B USGths &X%EARE1986%88 3R Er HEELGE QMSt or

(st e SRR RN BOLIRARE e e UHR e T2 05 00
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 the 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 invention is not limited to
them.

Quantification by using a DNA microarray is performed



38 Tabl e 4 Regi stration nunber Gene nanmeAB000409Seri ne/threonine protein
ki nase MNK1ABOOO450Put ati ve serine/threoni ne protein kinase
VRK2AC002045CI T987SK- A- 589H1AF008445Phosphol i pi d scranbl aseD00723Hydr ogen
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synt haseD14659KI AA0103D21852KiI AA0029D262§5Di hydr ol i poam de

succi nyl transf eraseD32002Nucl ear cap bi fidi ng

prot ei nD38521KI AA0077D38553KI AA0074D43947KI AA0100D50912RNA- bi ndi ng noti f
prot ei n 10B&1391RkAPs 9 DERUETKI AcYbiebss38DREI CRND 78 sawhesiegdchy onal

protein
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an expression level or levels of a gene or genes listed in Tables 3 and 4
in a tunor adibasy laget sdefls orfihe cdecdoedpSeneghipr eait schmiad byn usdngcancer
agent represented by the general fornula (1) or causi ng t he anti cancer
agent repr dRAEPHIOPhEageReFaNfeeR i ascops 48ewdath Paskrrdk|to

collected froma cancer__pati ent and. neasur.in expression | eyvel or levels
of a gene JPeHBHSS Htisslfégofés?ﬁﬁ?%sl%t%ﬂ%lth’,'gsﬁgﬁ’égﬁﬁI 'Jt%Praﬂ\(Fﬁa' um)\r/

cell to the, antsie%anch_qmgg%?%mgg?igel}lee%&gg&ia%t Sﬁln}ﬁHﬁ‘} 11§‘11%A$11}/ED IS 1. A

met hod for t%s ind SUSCEp y o unor cé€l 'l
excitation light at 488 nm.

The quantitative data analysis is preferably conducted



to an anticancer agent, which conprises: 1) neasuring an expression |evel

or levels of a gene or genes selected fromthe group consi st

i ng of the

genes listed in Tables 3 and 4 in a tunor cell collected froma cancer
patient treated with an anti cancer agent represented by the follow ng
general formula (1) . B C wherein A represents a nonocyclic or bicyclic
aromatic ring, which may be substituted,,;B represents a 6-nmenbered

unsat urated hydrocarbon ring or a 6-nenbered unsaturated heterocyclic ring

cont ai ni ng_one nitrogen atom as a het eroatom ,each of which
substitutedy &SiBEr€

) ] b
BRERIR SOTRARS dRERITBEELTLI | IO GHENEARY MR nEBne or

' ' b ' d . i_nal d
LGEG XAveBrasohte Rk e IS Resth SPrER R SRR or
ni L ogen aLonysZucepneseaha 1N T orilaifel rbe0EcA oL dnfit ANd RZ may

be identical ‘or eren

represent a n atomor a |ower

al kyl groughean€dn2y dgigé M &isw dhalighee ,t URBr qE8ht it St SHSGRAR 8fto 42
the anti cancer agent when the expression |evel "or |evels of the gene or

genes | i st ¢tin pbtabhed3under eage kigidst o€ expdessons divetgenr

| evel s of the

gene or genes listed in Table 4 decrease in conparison with those in a
tunor cel | pe@ifleeebéy Whem they chiwanrgepdt.-iBeiimpef or enerry, titedtsrent with the
anticancer agent. 2. A nethod for testing susceptibility of a tumor cell to

an anti can@stezgéned HRRENtR NS EFPrESSdQnshag akoRhEd

agent to act

on a tunor ,cell collected, froma cgnhcer patient, said anticancer agent

bei ng repr eSMTEFSEY t R FFFTRASRT general formula (1): B (1) C

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 decrease, it is determined

that the tumor cells are susceptible to the anticancer agent.

Further, quantitative PCR is performed as follows by

using SYBR Green and ABI Prism 7700 Sequence Detection 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)i¢ primer, RNase inhibitor mixture and

Multiscribe Reverse Transcriptase (Perkin-Elmer Applied

Biosystems) to the obtained RNA, keeping the mixture at 25°C

for 10 minutes and then heating the mixture at 48°C

for 30

minutes. The reaction is terminated by heating at 95°C for 5

minutes.

The obtained cDNA is subjected to the PCR reaction as

the second step. The PCR reaction is carried out, for

example, in a reaction system composed of 4 ng of cDNA, 1 x

SYBR PCR buffer, 3 mM MgCl,, 200 pM each of dATP, dCTP and

dGTP, 400 uM dUTP, 200 nM primer pair, 0.01 U/pl AmpErase UNG



wherein A represents a nonocyclic or bicyclic aromatic ring, which may be
substituted, B represents a 6-nenbered unsaturated hydrocarbon ring or a

6- menber ed unsat urated heterocyclic ring containing one nitrogen atomas a
het er oat om each of which may be substituted, C represents a 5-nenbered

het erocyclic ring containing one or two nitrogen atons, which may be
substituted, Wrepresents a single bondyer -CH=CH, X represents -N(Rl)- or
an oxygen atom Y represents a carbon or nitrogen atom 43 Z represents

-N(RZ)- or a nltr aionl d Rl nd RZ may be |dent|cq{ or dlfferent and
each repred&ft %a gdpé % AR SPﬁyweﬁ?%%p(P%ﬁ &g an

I
consi sti ng A@%‘?ﬁ&"‘%&%ﬁ#‘?@?w F%%%’Sﬁeggﬁg fﬁ%&%ﬁ%w 7150 3)

det er m ni NG{dipfl e, thbéE@bn§eéi: sF°SuReR! Mhhatk8 bR aPtITANGRr agent when
t he expression l'evel or levels of the gene or genes listed in Table 3

i ncrease, atinutesexpléswednby exetycie lofvaleticetiohbeagep® ©rfgersds |isted in
Tabl e 4 decrease in conparison with those in an untreated tunor cell. 3.
The net hod secomddi, ngtt 658Cafor 12 rsexondsemaidn ath@2 &g pfes s3®rsdannels ,or

| evel s of gene or genes are neasured by quantifying an RNA or RNAs which
are a trand8yich iasg EPBGEE?do‘PO p‘FE@RR:-tsTbP Pﬁh‘“@’éﬁeﬁf‘(ﬂr Hen®Iobg akfng a DNA

m croarray., K 4., The t hod acc [ to claim1 or wherein the expre55|on
Tooel or | ARSigNE | RorQERATBIe gdMb IS BrAr ofrbtession (bedkin

Elmer Applied Biosystems). For comparison of two or more
specimens, a quantified value is corrected into transcription
amount in each specimen by using mRNA level of a house
keeping gene, which shows little variation in transcription
amount, preferably mRNA level of GAPDH, 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 decrease, 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, which comprises an oligonucleotide complementary
to RNA as 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-quantifying reagent of the present
invention may contain components conventionally used in an
ordinary quantifying reagent in addition to the above

oligonucleotide.

3. Quantification of protein



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 claim4, which conprises an

ol i gonucl eoti de conplenentary to the RNA as a conponent. 6. The net hod
according to claim1 or 2, wherein the expression |evel or levels of the
gene or genes are neasured 44 by quan&bfying a protein or proteins which
are a gene product or products of the gene or genes by an i mmunochem cal

met hod. 7. The nethod according to claimg6,, wherein the, expression |evel or
level s of the gerdthoughnpEotein s qnantified basedy PRgiES RSk EY b OL

' whi ch d d f th b
LIS 0. THE-YSRUTIS thec GPAMRSE Fortl ol A5 Re) aPHPRALBRBY EsEI | evel or

e A TSRS (ERRHES heeegh LY e ale 0L
Vestern bl ofdrid¥h11$ appligaULSsEGYe IRA0EY pregdrirBdt he nmet hod as defi ned

As for antibody directed to a protein, an antigen
determinant is predicted from the amino acid sequence based
on the report of Parker 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 expressed 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 preferably
monoclonal antibodies (Harlow E., Lane D., Antibodies: A
Laboratory Manual, 1988, Cold Spring Harbor Laboratory Press,
New York). Further, when commercially available antibodies
are available, they can also be used after their specificity
is confirmed.

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., Igakushoin, 1982) or
the method described in Ishikawa E., Kawai T., Miyai, K.,
Enzyme Immunoassay, Igakushoin, Tokyo, New York, 1981. When
the protein is secreted out of the tumor cell, the protein in
a medium can be quantified without extracting the protein
from the tumor cell.

When the protein level or levels of the gene or genes



in claim®6, which conprises an antibody directed to the protein as a
conponent. 10. The nethod according to claim1 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 5| ngl e bond, and X and Z both represent -NH.
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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 100 mg/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-Cl at a concentration of 8 pM and the cells

were cultured. Then, cells were recovered after 0, 3, 6 and
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Total RNA was extracted from these cells and subjected
to the subsequent analyses. The RNA extracted from the cells
cultured for 12 hours with the drug and the RNA from
extracted 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 HCT116 derived from human colon cancer
(American Type Culture Collection, Manassas, VA, U.S.A.), and
HCT116-C9~Cl 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-1-E2
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T2 & O QS8 o) LR 00100 . L el Lo gorcn
100 >: >5 ABREET0 05 P @?8%‘3023{6 sppIehrt g e O 10
Toom| & () NSO S Bou R ) Sy ek B ey Eenter, Japan
Foundation for Cancer Research, Tokyo, Japan) was a cell
strain derived from human parvicellular lung cancer, and LX-
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 curves 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-Radioactive 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 analysis using DNA microarray
1) Synthesis of cDNA and labeling with biotin

Each RNA obtained in Example 1 was dissolved in 100 ul
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)2q4

primer.
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First, to 10 pug of RNA, T7-d(T),4 primer, 1 x

2
| 4

First strand buffer, 10 mM DTT, 500 uM ANTP mix and 20
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 puM dNTP 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 ul of 0.5 M EDTA was added to terminate the reaction.

The obtained cDNA was purified with phenol/chloroform,
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 (GeneChip) 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 protocol
EukGE-WS2 attached to Affymetrix Fluidics Station. For the

staining, streptavidin-phycoerythrin and biotinylated goat
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was scanned by using HP Argon Ion Laser Confocal Scanner
(Hewlett Packard) to measure its fluorescence intensity. The
fluorescence was measured at 570 nm by using an excitation
light at 488 nm.

The quantitative data analyses were all conducted by
using GeneChip Software (Affymetrix). To qguantify 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 1.8 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 uM and culture was
performed. The results of analysis of RNA extracted from the
cells at 12 hours by using GeneChip were compared with the
results of RNA analysis for HCT116-C9 cells obtained in the
same manner 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 three 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 common by the treatments

with the three types of drugs is shown in Table 2.
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Table 1
Registration
number Gene name
DP59253 NCBP interacting protein 1
D78514 Ubiquitin-conjugating enzyme
D83767 Rep-8
HG1139-HT4910 Fk506-Binding protein
HG3484-HT3678 Cdc-1like kinase 1 (Clkl)
J04152 Tumor-associated antigen GA733-1, MI1Sl
M21154 S-adenosylmethionine decarboxylase
M60724 p70 Ribosomal S6 kinase alpha-1
M84349 Transmembrane protein CD59
561953 c-ErbB3 receptor tyrosine kinase
U52960 RNA polymerase II complex component SRB7
U84720 Export protein RAE1
092014 Defective mariner transposon Hsmar?2
718951 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 26S subunit p44.5
AC002045 CIT987SK-A-589H1
AF002020 Niemann-Pick C disease protein (NPC1l)
AF008445 Phospholipid scramblase
D00723 Hydrogen carrier protein, glycine synthase
D14659 KIAA0103
D21852 KIAAQ029
D26535 Dihydrolipoamide succinyltransferase
D28364 Annexin II
D29677 KIAAQ054
D29810 Unknown product
D29956 Ubiquitin specific protease 8
D30756 KIAAQ049
D31883 Actin-binding LIM protein
D32002 Nuclear cap binding protein
D38521 KIAAQ077
D38552 KIAAQ073
D38553 KIAA0074

D43947 KIAA0100
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Table 2 (continued)

Registration

number Gene name

D43948 ch-TOG

D50645 SDF2

D50663 Dynein (TCTEL1)

D50912 RNA-binding motif protein 10

D50916 Ubiquitination factor E4A

D61391 PAP39

D63480 KIARO0146

D63506 Syntaxin-binding protein 3

D63875 TPR-containing/SH2-binding protein
D63880 KIAAO159

D78586 Multifunctional protein CAD

D79983 KIAAO161

D79987 KIAAO165

D79988 KIAAO166

D79991 KIAAQ0169

D83776 KIAA0191

D83781 KIaa0197

D84307 Phosphoethanolamine cytidylyltransferase
D86981 Amyloid precursor protein-binding protein 2
D87435 KIAR0248

D87446 KIARM0257

DB87448 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

J04088 DNA topoisomerase II (top2)

Jo04501 Muscle glycogen synthase

J04543 Synexin

L06845 Cysteinyl-tRNA synthetase

L07033 Hydroxymethylglutaryl-CoA lyase

107540 Replication factor C, 36-kDa subunit
L07597 Ribosomal protein S6é kinase 2

L07758 IEF SSP 9502

L21936 Succinate dehydrogenase flavoprotein subunit
L25444 TAFI170-alpha

L25931 Lamin B receptor

L33075 Ras GTPase-activating-like protein IQGAP1
133881 Protein kinase C iota isoform

L38810 Proteasome 265 subunit p45

140395 Eukaryotic initiation factor 2B-beta

141870 Retinoblastoma susceptibility protein (RB1)
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Table 2 (continued)
Registration
number Gene name
L47276 Alpha topoisomerase truncated-form
M15796 PCNA
M19267 Tropomyosin
M22632 Mitochondrial aspartate aminotransferase
M23379 GTPase-activating protein ras p21l
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 enzyme
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
MB87338 Replication factor C, 40-kDa subunit (Al)
M87339 Replication factor C, 37-kDa subunit (RFC4)
MB88163 Global transcription activator (hSNF2/SWIZ2)
M91432 Medium-chain acyl-CoA dehydrogenase (MCAD)
M92439 Leucine-rich protein
M93056 Monocyte/neutrophil elastase inhibitor
M95809 Basic transcription factor 62kD subunit (BTF2)
M95929 Homeobox protein PHOX1
M97935 Transcription factor ISGF-3
558544 75kDa infertility-related spefm protein
559184 RYK = related to receptor tyrosine kinase
§72904 APK1 antigen = MAb KI recognized
578085 PDCD2, Rp8 homolog
580343 Arginyl-tRNA synthetase (ArgRS)
001062 Inositol 1,4,5-triphosphate receptor type 3
U02566 Receptor tyrosine kinase tif
U04285 Lysosomal acid lipase
U06631 H326
U07231 G-rich sequence factor-1
U07681 Isocitrate dehydrogenase 3 (NAD+) alpha
U07919 Aldehyde dehydrogenase 6 (ALDH6)

U08815 Splicesomal protein SAP61
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number Gene name

Ul10324 Nuclear factor NF90

Ul1791 Cyclin H

Ul5174 Nip3

Ul15306 DNA-binding protein NFX1

U18291 CDC1l6Hs

U18934 Receptor tyrosine kinase DTK

020979 Chromatin assembly factor-I pl50 subunit

022233 Methylthioadenosine phosphorylase

023028 Eukaryotic initiation factor 2B-epsilon

U23946 LuCa15

U26648 Syntaxin 5A

U27459 Origin recognition complex protein 2 homolog

U27460 Uridine diphosphoglucose pyrophosphorylase

U28413 Cockayne syndrome complementation group A

U28811 Cystein-rich fibroblast growth factor receptor

U28831 Immuno-reactive with anti-PTH Ab

U28963 Gps2

U30313 Diadenosine tetraphosphatase

030521 P311 HUM -3.1

030827 Splicing factor SRp40-3 (SRp40)

030828 Splicing factor SRp55-2 (SRp55)

U34252 Gamma-aminobutyraldehyde dehydrogenase

U34683 Glutathione synthetase

U36341 SLC6A8

U40282 Integrin-linked kinase

046006 Smooth muscle LIM protein (h-SmLIM)

U49844 FRAP-related protein (FRP1/ATR)

U50078 Guanine nucleotide exchange factor p532

050939 Amyloid precursor protein-binding protein 1

U53468 NADH: ubiquinone oxidoreductase subunit B13

U57629 Retinitis pigmentosa GTPase regulator

U60808 CDP-diacylglycerol synthase

U61145 Enhancer of zeste homolog 2

U61263 Acetolactate synthase homolog

U63743 Mitotic centromere-associated kinesin (MCAK)

065785 Oxygen-regqulated protein ORP150

U72514 c2f

U72515 Cc3f

076764 CD97

U77413 O-linked GlcNAc¢ transferase

U77949 Cdcé6-related protein (HsCDC6)

U79241 Clone 23759
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U97188 Putative RNA binding protein KOC

X06745 DNA polymerase alpha subunit

X13482 U2 snRNP-specific A protein

X51956 Neuron specific (gamma) enolase

X53587 Integrin beta-4

X54199 GARS-AIRS-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

Y13115 Serine/threonine protein kinase SAK

z11518 Histidyl-tRNA synthetase

217227 Transmenbrane receptor protein CRF2-4

246629 SOX9

268747 Imogen 38

Two kinds of E7070-resistant strains (C9-Cl and another
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 above, and variations of the gene

expression were analyzed by using GeneChip for the genes



10+ 147 110%! & ()- 4 IIO%H&'() I 110% & ()- 47 110% & ()-

4_1T[ " ahxypX<9 10+ !10% & ()- T110%1 & ()- 47 110%! & ()-

4 1°110%1 & ()- 4 110%! & ()- 4svv/9 10" 1 10%H & ()- 47 110% & () -

4171 10%! & ()- 4 1 109%! & () - 110% & () 4xx@ 10 1 110%H & () -
47110%! & () - “110% & () - 4 IIO%H & ()- , - 4=>EpX<9 10 ! 10%! & () -

4 1°110%! & () 4 1 109! & () - Ilo%rig - 4 1 109! & () - 4Eab| rszs\W9
10" 10%! & ()- 47 110% & () - 1109 & ()- 471 10% & () - ‘|10%l-| &' () -
AXX@ 10 ! 1 109% & ( ){ 4 llO%l-l &' ()- T110% & ()- 4 '10%!-' & ()- 4_1pX<9
10" ! 10941 &ldpted in B@/J@%L ¥)ang;3 10%1& Fgsulk 4 o grpegthpt 4 IIO%H & ()-

4,-4=s\W'9 10" 1 10918 ()~ 4.1 10% | 10%! & 4 I1 1.&

41 S 0001 AACFERREUERE Apieadras 18 KigikrgoE) Toke iR ,qipesved ih the

4711 10% ol & 4 T|pX<9 10°! 10%! & '10%H &

471 10% & %"@“ sgr?%g 651 & 8 4 I|18%H & ()- 4%&-Is$/\)79 10 | 10%! & (§)
4°110%! & () - 4_FrbdO¥tt&abdve 4rés'|19ff@'§ & i) 1s4abphtOfe! Bhdd -getlelAdEr Z{ XX@

10 1" 110% & ()- 4 110% & ()- 110061 & () - 8 110061 & () 4 1{pX<9
1071 10%! &'wh)ichd ekprafsabl: Le)vers 'a‘hﬂ%dl‘&n@)ed 4n! coMASH 18y (Dhe 471 109%H & () -
4,s\W9 10" ! 10% & ()- 4 ! 10%! & ()- 1 T0%! & ()- 41 10%! & () -

4_1"110%! &r(e)atmntsammxtﬂ@qcthreel(t%p'e& OF- antic_w%e:& ggents can be

4 1°110%! & ()- 47 110%! & ()- 4 TxpX<9 10°!10%:! &'§ 1 10%+! & () -

471 10%! & (I8edq 25" ERpTRERLE ) mavkengypf gntyitungs\gd %tl%%lfk?({ ynd

4 110%! & | 1Q%! & 4'1 1096 & ( 1 10%! & 489@ mopgqy! _R
10" 1 10%! &-(1)1t(§+|rf6§fcf +¢°m&é%}a¢% Ry measur, %‘@J@F‘&h(? yhel; %ha&‘ e %% 1 gt uoS;

R 10LIM 108 (s SEVLAGYE fize 4t NARRAS Qi8I0 O-

10% & () -k

Example 3 Gene expression analysis by quantitative PCR

In order to confirm that variations in gene 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
quantitative PCR using RNA shown in Example 1, SYBR Green and
ABI Prism 7700 Sequence Detection System (Perkin-Elmer
Applied Biosystems).

The operation was performed in two steps of a reverse
transcription reaction 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 dNTP mix,
2.5 pM oligo d(T);¢ primer, 0.4 U/pl of RNase inhibitor and
1.25 U/pl of Multiscribe Reverse Transcriptase (Perkin-Elmer
Applied Biosystems) to 1 ng 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 to the PCR reaction as
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seconds and at 72°C for 30 seconds, which are repeated 40
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 SEQ
ID NOS: 5 and 6 for U07919, those of SEQ ID NOS: 7 and 8 for
U11791, those of SEQ ID NOS: 9 and 10 for M95809, those of
SEQ ID NOS: 11 and 12 for Ul18291, those 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
the mRNA 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 the susceptible
strain LX-1, all the genes except for S80343 showed
expression variations although the variation magnitudes were
smaller than those in HCT116-C9 (Fig. 3). On the other hand,

no expression variation was observed for the resistant strain
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antitumor effect of E7070 and its related compounds.

Example 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 (Duncan 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., Fukutani 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 out by using NSE ELISA Kit
produced by Eiken Chemical (Tokyo) according 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
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052960 RNA polymerase II complex component SRB7
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092014 Defective mariner transposon Hsmar?2
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Table 4
Registration
number Gene name
AB000409 Serine/threonine protein kinase MNK1
AB000450 Putative serine/threonine protein kinase VRK2
AC002045 CIT987SK-A-589H1
AF008445 Phospholipid scramblase
D00723 Hydrogen carrier protein, glycine synthase
D14659 KIAA0103
D21852 KIAA0029
D26535 Dihydrolipoamide succinyltransferase
D32002 Nuclear cap binding protein
p38521 KIAA0077
D38553 KIAA0074
D43947 KIAAQ0100
D50912 RNA-binding motif protein 10
D61391 PAP39
D63480 KIAA0146
D63880 KIAAO0159
D78586 Multifunctional protein CAD
D79983 KIAAO161
D79991 KIARO0169
D83781 KIAA0197
D84307 Phosphoethanolamine cytidylyltransferase
D87446 KIAA0257
HG1869-HT1904 Male enhanced antigen
HG2379-HT3996 Serine hydroxymethyltransferase, cytosolic
HG4094-HT4364 Transcription factor Lsf-Id
Jo4088 DNA topoisomerase II (top2)
L07758 IEF SSP 9502
121936 Succinate dehydrogenase flavoprotein subunit
125931 Lamin B receptor
1.38810 Proteasome 26S subunit p45
141870 Retinoblastoma susceptibility protein (RB1)
L47276 Alpha topoisomerase truncated-form
M19267 Tropomyosin
M22632 Mitochondrial aspartate aminotransferase
M29204 DNA-binding factor
M29550 Calcineurin Al
M30496 Ubiquitin carboxyl-terminal hydrolase
M34309 Epidermal growth factor receptor HER3
M55905 Mitochondrial NAD(P) + dependent malic enzyme
M61764 Gamma-tubulin

M85085 Cleavage stimulation factor
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Table 4 (continued)
Registration
numbexr Gene name
M87338 Replication factor C, 40-kDa subunit (Al)
M91432 Medium~chain acyl-CoA dehydrogenase (MCAD)
M92439 Leucine-rich protein
M93056 Monocyte/neutrophil elastase inhibitor
M95809 Basic transcription factor 62kD subunit (BTF2)
M97935 Transcription factor ISGF-3
572904 APK1 antigen = MAb KI recognized
578085 PDCD2, Rp8 homolog
U01062 Inositol 1,4,5-triphosphate receptor type 3
007231 G-rich sequence factor-1
V08815 Splicesomal protein SAP61
U11791 Cyclin H
U15306 DNA-binding protein NFX1
U18291 CDCl6Hs
U18934 Receptor tyrosine kinase DTK
uz20979 Chromatin assembly factor-I pl50 subunit
022233 Methylthioadenosine phosphorylase
023028 Eukaryotic initiation factor 2B-epsilon
U23946 LUCAl5
028831 Immuno-reactive with anti-PTH Ab
028963 Gps2
U30828 Splicing factor SRp55-2 (SRp55)
U34683 Glutathione synthetase
U40282 Integrin-linked kinase
049844 FRAP-related protein (FRP1/ATR)
U50939 Amyloid precursor protein-binding protein 1
U57629 Retinitis pigmentosa GTPase regulator
U61145 Enhancer of zeste homolog 2
072514 c2f
U77413 O-linked GlcNAc transferase
U77949 Cdcé6-related protein (HsCDC6)
U79241 Clone 23759
U80034 Mitochondrial intermediate peptidase precursor
U81554 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 (gamma) enolase
X54199 GARS-AIRS~-GART
X61100 75 kDa subunit NADH dehydrogenase precursor

X68836 S-adenosylmethionine synthetase
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Table 4 (continued)
Registration
number Gene name
X70476 Subunit of coatomer complex
X75535 PXF
X99209 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 cell to the anticancer agent can

be examined.
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WHAT IS CLAIMED IS:

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 of 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 S5-membered heterocyclic ring containing one or
two nitrogen atoms, which may be substituted,

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

X represents —N(Rl)— or an oxygen atom,

Y represents a carbon or nitrogen atom,

Z represents —N(Rz)— or a nitrogen atom, and

R' and R’ may be identical or different and each represent a
hydrogen atom or a lower alkyl group, and

2) determining that the tumor cell is susceptible to
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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, 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,
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 S5-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,
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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 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
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 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
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by quantifying a protein or proteins which are a gene product

or products of the gene or genes by an immunochemical method.

7. 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 ELISA.

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

and X and Z both represent -NH-.



