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Abstract: Tunor cells are taken out from cancer patients to Ic

“anti cancer agents (E7070 and anal ogous conpounds) have been adm ni stered
and then the expression doses of the genes listed in Tables 3 and 4 are
measured. Alternatively, tunor cells tiaken out fromcancer patients are
treated with anticancer agents and then the expression doses of the genes
listed in Tables 3 and 4 are nmeasured.l In case where the expression doses
of the genes listed-in Table 3 are increased or the expression doses of the
genes listed in Table 4 are decreased, the corresponding tunor cells are
judged as being sensitive to the correspondi ng anti cancer agent. Thus, the
anticancer agent-sensitivity of tunor cells is tested. 11 May 2005
METHOD FOR _TESTI NG SUSCEPTI BI LI TY OF TUMOR CELL TO ANTI CANCER AGENT

Techni cal MET8PR AR PFetENF SURERTIGHIANYAO8s TUYOR Febh kP AT HCASCERy

whet her a tunor cell is susceptible %%' anti cancer agent or not.
Background Art In a conventional cli & study of an anticancer agent,

its toxicity profile and maxi numrecomended dose are first determned in
“the Phase | clinical study, and then the agent 1is evaluated as a drug
based on trbenhhe¢spPNBe=T@t e using the tunor reduction rate as a criterion
for efficacy in the Phase 11l clinical study. Meanwhile, with the
advancement in Thacpresdi®dlagientidreeeliatyeakrs, adnegodafingextiagel action
mechani smfor inhibiting the intracellular signal transduction system

angi ogenewhethay sotfimer rcakle ism suseeptdbisetof amcanvixcanesaaegensn dr

devel opnent. For these novel anticancer agents, it may be possible that a
maxi mum PeEommended dose close to a toxic dose does not necessarily need
to be adm nistered. Further, it is estimated that drug efficacy could be
nore appropriately judged by using inprovenent of QOL (Quality of Life) or
proIongathggkggoﬁﬁaeAr@ssociated with tunor growth inhibition as an index
rather than tunor reduction. In this case, to nore |logically and

speci fically coafhrsshdentidiheldliigaen) stuidly 8eshhabh€iddhcer agent,
its toxicity profile and maximum recommended dose are first
determined in the Phase I clinical study, and then the agent
is evaluatgd as a drug based on the response rate using the
tumor reduction rate as a criterion-for efficacy in the Phase
II clinical study. Meanwhile, with the advancement in‘cancer
biology in recent years, drugs having a novel action
mechanism for’inhibiting the intracellular signal
trégg%gc?%on system, angiogenesis and so forth are in the
course of active research and development. For these novel
anticancer agents, it may be possible that a maximum
recommended dose close to a toxic dose does not necessarily
need to be administered. Further, it is estimated that drug
efficacy could be more appropriately judged by using
improvement of QOL (Quality of Life) or prolongation of life
associated with tumor growth inhibition as an index rather
than tumor reduction. In this case, to more logically and‘

specifically confirm the drug efficacy, it is desirable to



11 May 2005 2 utilize change of a blologlcal narker closeﬁyyﬁgbﬁb%ng to a
tumor growth inhibition mechanismas a surrogate mnarker anti cancer
therapy, in general, reactivity of a |I|iving body when an anti cancer agent
is admnistered is |largely depends on susceptibility of a tunor cell,
which is a target of the drug, to the-drug. Generally, this
susceptibility of tunor cell to the drug greatly varies in every type of
tumor cell. Such differences in suscep®ibility are attributable to
guantitative or qualitative differences of target nolecules of the drug or

factors retalifg ditarddee ofmal BEYLEGicALOWaSId} QLdde14r HB16ESA§IEACE and so
forth- Considering such a background, it would be very useful if change in
a tunor celthospgoiWttcadlnhibdaierdmabbanide dsinprsumelhtasmarkarget -exhi bits
susceptibility to a drug can be nmeasured by using tunor tissue obtained by
bi opsy etc. b s asdrdlcpngerethehapy oninfgenerplef reaatyvityt @bl & shnent
of a treat rrent met hod, selection of a new treatnent, nethod_ and so forth

become posiYHPe RRAY &hed PReaPRARBRCEE agertrip@dmdndgtrErd ESrther, if a
tunmor cel ol ated, from e optained b o the like in
" Convent 1ahdr 1Y e, R pubESREIDLEERE AF dhd ivan Cerda Bieh 2 ar ug,
and whether é@l%t% tﬂ.f.{]ge)rdarglgl | £bhS+RYUSSER, él blG%nteg‘aﬁ.lﬂﬁﬁdEH:gs' s determ ned

based on c ge fement’i oned Surrogate it becones

possi bl e ¢@s@stininay b RLAECEeMEtHethe tdiad [Pt vHPLAY the drug is
effective or not, and this would be extrenely useful in clinical practice.

It is i n@mi‘ﬁrﬁyﬁehaif ttheoehaafe. ofsudh liTtferegate Ardkesceioibid ihs
specific to antitunor effect, and it is sufficient that the change can be
measur ed #Fe Aitigibuwebdiet toi gyanspeative att yquallli titej veodstfarepees i fi cati on
of variations in the _gene expression specific to the antitunor effect of

t he drug, ©Gn=A%38t Mol equdREi Pht PR dvuy i oK iTGHE U £eprbiagntIBRy with the

changes I&b céies, acquisition of drug resistance and so forth.

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

change can be measured with high sensitivity. Specifically,



|
|

expression, analysis of functional changes associated wt h11m«§%oghanges
and so forth can be used as the surrogate nmarkers. E7070
(N-(3-chloro-7-indolyl)-1, 4-benzenedi sul fonanm de) 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 Yoshino, Tatsuo Ckauchi,
Kentaro Yoshi matsu, Yoichi Ozawa, Naoko Hata Sugi, Takeshi Nagasu, Nozonu
Koyanagi and Kyosuke Kitoh, J. Med. Chém 1999, 42, 3789-3799). Spectra of
intensity of the growth inhibitory action of this conpound on various

- tunor cel haaatefdeht bserdf framdtiese 1of thaygede exttddig aantsipeaider agents,

and this conpound is expected to have an effect as an anticancer agent
havi ng a teotbk astiowmewesfdfscimof] ther dengt carelys sy atfe queetditiagiivel

devel oprment of this drug and early establish a clinical treatnent nethod,
and cont r VBEL8tiens mpf v dratieisr adondoitBatheangeefim AS®% |y advanci ng

treat ment based on esrté%]rbl ished treatment _nefhods, it is. desjrable to
di scover SARGEEFPPYr LRAUNHFat &AoPRL: Chapdt %‘i%%q]fa}tceé# M} dsed upon

Lhe adm nipLral LA, gl Wigy id'Go il LBGCRL HERRSas BN Wi Rfodisl Ng vari ous
DNA mcroarrays to”detect ‘expression | evel's of a l'arge number of genps at
the same {i;pRcpave been established and widely used (Schena M Shal on D,

Davis RW Brown PO Science 1995, 270, 467-70; Lockhart, D.J., Dong, H.,
Byrne, M C., Fokletti gy- (3-d¥abor05 i ndoWyT) -1 Galbénzehddis feManyds),
Mttmann, M, Wang C., Kobayashi, M, Horton, H Brown, E. L., Nature

Bi ot echnolisgyp, cotp@ind lizhatl 6iA HE8@NtiAusori af féet fiatgbtohg dheel1st udi es,
researches using_ such DNA microarrays are actively being conducted. For

exanpl e, Phageselidyhe el aydienf asd Har jeipg celinigakphiorevelopedl) was
| nvesti gat ad by, expression analyshs using, 8 DN . (L O30, PBAL has been
Yoshimatsu, Yoichi Ozawa, Naoko Hata Sugi, Takeshi Nagasu,
Nozomu Koyanagi and Kyosﬁke Kitoh, J. Med. Chem,-1999,—42,
3789-3799).
| Spectra of intensity of -the growth inhibitory action of
this compound on various tumor cells are different from those
of any of existing anticancer agents, and this compound 1is
expected to have an effect aslan anticancer agent having a
novel action mechanism. In order to accelerate the clinical
development of this drug and early establish a clinical
tregggenF‘method, and contribute to improvement of QOL of
- patients by efficiently advancing treatment based on
established treatment methods, it‘is desirable to discover
and apply a surrogate marker that can be specifically used
-upon the administration of the drug.
In recent years, methods of using various DNA
microarrays to detect expression levels of a large number of
genes at the same time have been established and widely used

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

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



types aéuéo.r d| ng t”d d|fferences |ngene expression profil esF1 %A%g%bé has

been shown that this classification leads to prediction o gnosi s

(Al'i zadeh AA, Eisen MB, Davis RE, Ma C, Lossos IS, Rosenwald A, Boldrick
ic, Sabet H Tran T, Yu X, Powell JI, Yang L, Marti GE, Moore T, Hudson J
Jr, Lu L, Lewis DB, Tibshirani R, Sherdock G Chan WC, Geiner TC,

Wei senburger DD, Armtage 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
t he Nati oMall., Gaaths, IMSL.i,t Cheel, NML Be, Uni ttachiSt attes, Wahgse.gell |ines were
reclassified and their characteristics were exanined (Ross DI, Scherf U,

Ei sen MB, Kpbapasioh MeedlagtogpeHl nBRO™, | §ds. v Natyafef Bapteshnybpgyie Rijn M
Wal t ham I\/l1 Perganmenschi koav. A, Lee JC , Lashkari D, Shalon D, Myers TG

Wi nstein §RI§' bist P B68%rown PO, Nat Genet, 2000, 24, 227-35), a report
in which relatipnships .qof the.gene expression profiles of. the panel of 60 |
t ypes of cancergg%?lfrfit%‘ees %ﬁ& sﬁgcgﬁﬁf%ﬂ?Pﬂ/df%s’vgrels(?&érhgﬁt Fgéﬂ%er agents
of each cel}. ! i S ; . | t M Smth LH,

Lee JK Tghg eb@,g Ko %%\/I\I%%Rélg%h%ﬁgbgéy kg@%lr@)%nlakﬁé}%v\s , Scudi ero DA,

Ei sen MB, ekdmpby, 200 s'i;u%?ui\[li WwheckAdi PSR efarge BRLENE! Dyloh&hewWn PO
Weinstein JN, Nat Genet, 2000, 24, 236-44) and so forth. Further, there

have al so (DBBEOL s ewaes alnveapdiatednbyhérpreadingemadllysjenasexgr assimn t hat
occurred when anticanc.er agents were caused to act on tunor cells were
exam ned Bycreavidyy IBLAGT hgsabPRA flessbfied ijar twp pécdoffergntusi ng a
menbrane filter) (Rhee CH, Ruan S, Chen S, Chenchik A, Levin_ _VA Yung AW
Ful | er GNEYBREFWIdIGL S RAdpfexgnges gln e BXPreZSiner REARLISS Er dnann D,

Lal ande | éﬁ'o enbacher R __Noor api 1[:\)4) Furst. P, cogene,, 2000, 19,
2013 20. RAJOR A RATREIh SOV B0 Gt FOEE ‘E#ﬁﬁ%?ﬁ%i nILERHRFOM.. Nl t zer
S, Trent plihs DRk Off Wt <KYa1 206N 065 £ 2000wn?16150)- rifiaig T eports
show that "t he anal ysi s of “variations in gene expressi on'i's

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

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

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



extrenely useful in conparison of characteristics of two OH1N&QE%O el
popul ati ons and conprehensi ve studi es of biological changes of cells
caused by drug treatnment or the like at a nolecular |evel. D sclosure of
the Invention -An object of the present invention is to provide surrogate
markers for antitunor effect of E7070:and its related conpounds in cases
that the conpounds are caused to act @n tunor cells. The inventors of the
present invention analyzed changes in~“gene expression caused when E7070
and its rel ated._ conpounds were caused to act _on tunor cells susceptible to

t hese ant PRUAEEILY FPPiste YENBOFSERSRr PayBRRTh I aftP1054648 dNanges in
gene expressi Qn _caus y .1 he ant.i cancer ents in common.. 11 May 2005
6 Furtherﬁaﬁh§§n%?sdﬁﬂgﬁh&ﬁbhéﬁﬁ"gﬁﬂnan hggeggﬁﬂ%s, there were genes that

exhi bi ted changgs, ple XANESA HAVEOWTAR Hoen! BEGE K NiiSodife LARCRhTcANd thal

expressi on changes o t hese genes can be used as surrogate nmarkers for the
antitunor chgh§est i 9f g kRl dibh tahat 88cGPARAURNS) AND ddieer

acconpl i shed the present invention. The present invention provides the
f ol | owi ngagedts Avéed heshi el Heesictn@ns uasept cblls twend exdmined gl | to an
anti cancer agent, which conprises: 1) neasuring an expression |evel or
| evel s of samgdaelyrusyenes W edicedairrem (herylyupacorsisty ngiol Bhe genes
listed in Tables 3 and 4 in a tunor cell collected froma cancer , patient

treated wheRbBEANAnEitester(RgenChreBrasefir eh®y Ehechemthiduinglg¥itral
formila (3 Sopiv SEL81C dheusineA SPSSST! Red, MPIREY S, Godfacyel ¢
' Zimmermann J, Erdmann D, Lalande I, Grossenbacher R, Noorani
M, Furst P, Oncogene, 2000, 19, 2913-20. EKudoh K, Ramanna M,
Ravatn R, Elkahloun AG, Bittner ML, Meltzer PS, Trent JM,
Dalton WS, Chin KV, Cancer Res, 2000, 4161-6). These reports
show that the analysis of variations in gene expression is
extremely useful in comparison of characteristics of two or
more cell p0pulatidns and comprehensive studies of biclogical

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

molecular level.

- Disclosure of the Invention

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

=

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

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

agents in common.



B represents a 6-nmenbered unsaturated hydrocarbon ring or Q1N@w@%ﬁ§ered
unsaturated heterocyclic ring containing one nitrogen atomas a '

het er oat om each of which nay be substituted, C represents a 5-nenbered
het erocyclic ring containing one or two nitrogen atons, which may be
substituted, Wrepresents a single bond or -CH=CH, 11 May 2005 7 X
represents -N(R )- or an oxygen atom Y represents a carbon,or nitrogen
atom Z represents -N(R 2 )- or a nitrégen atom and Rl and R2 may be
identical or different and each represent a hydrogen atomor a |ower alkyl
group, and 2) denethen; nchdhatlsohécundothae| | ameneg udeegt gbhest otheéhe

anti cancer agent when the expression level or levels of ,the gene or genes
| i sted i nWREB| geBesnthahsxhiditedechanpessef opxprmssiionr coapenstof the gene
or genes listed in_ Table 4 decrease in conparison with those in a tunor
cel | col FBEEEIKIRAM Pheranafdsr 2pdt tBAL BEPERESiMe dhasgefeRt WhERe the

anti cancer. _agent., 2% A q&%hod for te ting usceptibilit o£ a tunor cel

to an antﬁgg%geFaﬁg Fit1s i%ﬁ1%&55899§83@ E@eﬁ%_‘thmﬁnaéﬁ%|EQREer agent to
t I I f i id anti

Seent | bePhrebe 6t E76R gkt Bs HaThRCANGRio R, SR LRBSTR O Ant1 cancer

&W SC2X78BcclompMIShEed Nt He HHsR$@Nt vanfPHRcYclic or bicyclic aromatic ring,
whi ch may be substituted, B represents a 6-nmenbered unsaturated hydrocarbon

ring or a 6-nefrher peswsatinvanedohepeooiyes i €he i flag 1omihaisni ng one
nitrogen atomas a heteroatom each of which may be substituted, 11 My
2005 1. A method for testing susceptibility of a tumor cell
to an anticancer agent, which comprises:
1) measuring an expression level or levels of a gene or
genes selected from the group consisting 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):

@—wmsozx B =
()

- C

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

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

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

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




8 C represents a 5-nenbered heterocyclic ring containing oppwﬁgz 4o
nitrogen atons, which may be substituted, Wrepresents a sing Bond or
-CH=CH, X represents -N(R )- or an oxygen atom Y represents a carbon or
nitrogen atom Z represents -N(R 2)_or a nitrogen atom and R and R2 may
be identical or different and each represent a hydrogen atomor a | ower

al kyl group, 2) neasuring an expression level or levels of a gene or genes
sel ected fromthe group consisting of the genes listed in Tables 3 and 4
in the tunor cell, and 3) determining that the tunor cell is susceptible to
the anti cintepregmemts whgR') heoexpn essygrm lawsl, or | evel s of the gene or
‘genes listed in Table 3 increase, or the expression |level or levels of the
gene or Q&nESPTESIMEE jan carkPneoX gatregsd a¥Pronpari son with those in an
untreated_tunor cell. 3. ,The nethod according to 1 or 2, wherein the

expr essi ofi FEREFSHHTY sPHES) 5fOF hd YeePH™ il APE neasured by
quanti fyigg .an or. ,RNAs ich.are a.transcription roduct. or products
of the geﬁ‘e %r}d glﬂglﬁrélgy b]?/e ulscliérll%lé: adNRr %11(]:f r%ﬁ??%ygnql.eaﬁ‘l}g ]%:ﬁlﬁeosf né:cc%or ding to

| or 2, mhgagbeeﬁqﬂxmgéﬁ;%§§E%%rggy%kkgéﬁ#§yelémpf the gene or genes are

measur ed y quantifying an ich are a transcription product

or products of ?hed&enenioringer@SatbyhauaihbtateVe RCRufvephibaagest for
gquantifying an RNA for use in the nmethod as defined in 4, which conprises

an ol i gonubéeant deanconEgenmntvaey thet bepRis Bon desmipenedeveld MRy 2005 9
6. The nethod according to | or 2, wherein the expression level or levels
of the gehbeogerems ganesnmdasteddinpFabland i ¥ncnapse piost &b8 or proteins
which are a gene. roduct ) .
expression level or levels of the gene or genes listed in
Table 4 decrease in comparison with those in a tumor cell
collected from the cancer patient before the treatment with
the anticancer agent.
2. A method for testing susceptibility of a tumor cell
to an anticancer agent, which comprises:
1) causing an anticancer agent to act on a tumor cell

collected from a cancer patient, the said anticancer égent

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

®

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

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

substituted,




products of the gene or genes by an i munochem cal nethod.
according to 6, wherein the expression |evel or |evels of

1{ Mgﬁﬁoémt hod

gene or

genes are neasured by quantifying a protein or proteins which are a gene
product or products of the gene or genes by ELISA. 8. The nmethod according

to 6, wherein the expression |evel or.l|levels of the gene

or genes are

nmeasured by quantifying a protein or groteins whi ch are a gene product or

products of the gene or genes by Westefn blotting. 9. An

munoassay

reagent used in the nethod-as defined in 6, which conprises an anti body
direct ed CoIEpsepenteia agnembaredpbatarocyolidheinetdeodaiodogdomyg ¢ 1 or

2, wherein A represents benzene or pyridine which may be

r epr esent $¥PeA2ERRIGH| 2Py W chuBati bat sWsE risidsent s

substituted, B
pyrrol e which

b tituted, W ' d, d X and Z both t
"N ar & -sbEEFRNE oh B s8R PhotErd® s snows cell aroweh i i bi ¢} or
curves Ob&a&e5g8535{5'§¥&g9L gt §§I$¥§%§EMAE%J¢ST116-C9, HCT116-C9-d, LX-1

and LX-1-E2. "Fig. 2 sho resul 0

nal'ysi's of variations in gene

expressi oy ireptbfef/d 70 -SUIAP LD 8b58h Natkad116- CO by quantitative PCR

Fig. 3 shows results of analysis of vafiations in gene 11
expr essi o reprasefi7d7MN@IJcepti &l giStdgdm dt¥ml Byd quant i

May 2005 10
tative PCR Fig.

4 shows results gf analysis of variations in gene expression in the
E7070-r esRstamd Rt may nbeiCidas: T lCiorbdi fdaaant t and veaB@CRepFiegens ahows
results of analysis of variations in gene expression in the

E7070- r esf¥HERTCR (340 QIx-21 Jowegy alkihngFe@R4i ve PCR. Best Mbde for Carrying:

out the Inventi . . : -
Qp.measurlng an expression level or levels of a gene or

genes selected from the group consisting of the genes listed

in Tables 3 and 4 in the tumor cell, and

3) determining that the tumor cell is susceptible to

the anticancer agent when the expression level or levels of

the 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 1 or 2, wherein the

expression level or levels of the gene or genes are measured

by quéntifying an RNA or RNAs which are a transcription

i

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 guantitative PCR.

5. A reagent for quantifying an RNA for use in the .

method as defined in 4, which comprises an oligonucleotide

complementary to the RNA as a component.




Hereafter, embodinents of the present invention will be degGhdPafdsi N

detail. The test nethod of the present invention is characteri’zed’in that
. a change in expression |level of a gene in a tunor cell caused when the
tumor cell is exposed to an anticancer agent in vivo or in vitro is used

as an index of susceptibility of the tumor céll to the anticancer agent.

Therefore, the test nmethod of the first enbodi nent of the present

i nvention conprises the steps of 1) negsuring an expression |level or

| evel s of a gene or genes selected from the group consisting of the genes
listed in Tabl e$.3Thadmdthdd acaanddmgcébl lcokl| 2ctwhefeiomthieccancer pati ent

treated with an _anticancer agent represented by the general formula (1),

and 2) derPresaing Laveltde titds €&l thpsIsngcehtIMes e measgaeHcancer

agent when the exgression | evel., or levels. of t gene or_ genes Iis%ed in

e
Tabl e 3 i & Sygat gylPﬂeaé¥§F§§§¥6ﬁ'PFQ&@F“BrWFb%%I%r?ﬁatQ? e®%eFtgenes

i d in_Tabl i i i j |1
cot | ect ed PAEtEnet CEREEd T RBEls BOC L) diferk ) RRRST) 1y
2005 anticancer aggt mefHbd Ntoorldditid @3t sTBLNEF-Ph {he S§HUGRPOdI Ment

of the present invention conprises tthe steps of 1) causing an anticancer

agent repneseit e¢ byvéhe @engialgdner il gehdy hPe medsred Hyunor cell

collected froma cancer patient, 2) neasuring an expression |evel or |evels

of a gene quangdfigsingsal poetesit raampretegnesuphiochsaset i mgyesfe tphedgemesr! i st ed

in Tables 3 and 4 in the tunor cell, and 3) determ ning that the tunor

cell is swpFeepctEl eft bhe geneymy @enesr bagBRLSHhen t he expression | evel or

| evel s of the %ene or gﬂg& listed in Table 3 increase, or the expression
0

level or levels fTPﬁe? RGBT 6t 8d VREFEHR e° FEEESE™ n
comper! S0ndE ok 9EGe L1 4F il kot RECRtL Bl 5pncer agent used
ester deriNahik{eyih§Pheseiieth Bt Hretesner #hifRr M & (done product or
products of the gene or genes by Western blottinq.
9. An immunoassay reagent used in the method as defined
in 6, which comprises an antibody directed to the protein as
a component. |
10. The method according to 1 or 2, wherein A
represents benzene or pyridine which may be substituted, B
represents benzene which may be substituted, C represents

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

and X and Z both represent -NH-.

SE am

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

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



In the general forrmula (I), the "npnocyclrc or brcyclrc 5ﬂ“@& ok1 Ng,

whi ch may be substituted" represented by Ais an aromatic hy ocarbon ring
or an aromatic heterocyclic ring containing at |east one of nitrogen,
oxygen and sul fur atons, each of which may have one to three substituents
t hereon. Exanples of such aromatic ri-ngs included in the ring A include
pyrrole, pyrazole, imdazole, thiophene, furan, thiazole, oxazole, '
benzene, pyridine, pyrimdine, pyraziﬂéi pyri dazi ne, napht hal ene,
qui nol i ne, isoquinoline, phthal azine, naphthyridine, quinoxaline,

qui nazol i aspresshoh i ire, then@Gl0@P-siisoeptoble stndoln ZXré, biyndazol e,

benzof uran, benzot hi ophene, benzoxazol e, benzi m dazol e, benzopyrazol e,
benzot hi a9BRBLARAL1R BGR-t h. They may have one to three substituents

When two 11 May_ 2005 2 or e sub tituents ar resent t hey g be-the
sane or differBh?: §e8P tReCSuplt Y%Eht ﬁEFBHéOHﬁ éﬂ1?ﬁp group

rh'Ch naye?ﬁré&@f&ﬁthqgm&%ﬁ%?@ kgge gng tr 1n 116C¥§| flk group, a
ower al ky oup, a al’ koxy g (f . NIrtro, apto, cyano,

a | ower ahﬁghthtgtfuéN§bR hal ogen, a group represented by the fornmula -a-b
[wherein a represents a single bond, -(CH)Kk-,. -0-(CH2)k-1 -S-(CH2)k7 or -

N(R 3 )-(CH2) k-F{&. i® sHowshtregaltef ok hRabysB JEREESE8EENS iRygengen atom
or a |lower alkyl group), and b represents -CH2- d (wherein d represents an
am no groappmhssipnnmnlnhe EUB30+-raesedtant hstard ionwdix-al-kEgl bgr oup, hal ogen,
hydroxyl, a |ower alkylthio group, cyano or a | ower al koxy group)], a

gr oup repﬁ@é@h&%ﬁF%ﬁﬁtﬂﬂ?'fornula -a-e-f [wherein a has the sane neaning as
defined above, e represents -S(O- or -S(0)2-1 f represents an am no group
whi ch may be substituted with a |ower -alkyl or |ower al koxy group, a | ower

al kyl , Or OfDe ¢ ﬁgaglf&gpﬂ%&p gt% i@grrewgﬁ 4) (CH2),-b (wherein b

has the sane neani ng as presents a hydrogen atomor a
| over al kyl gr ogdre AT eheoattméﬂtegef etel pidsent] mv@n9t9prtfpr1§'§ent ed

by the formula -a-g-h [wherein a has . sane meani ng as efrned above, g
repr esent8es€fed Qin detS)ii..

The test method of the present invention is -
characterized in that a change in expression level of a gene
in a tumor cell caused when the tumor cell is exposed to an
anticancer agent in vivo or in vitro is used as an index of
susceptibility of the tumor cell to the anticancer agent.

Therefore, the test method of the first embodiment of
the present invention comprises the steps of 1) measuring an
exp;eisiqn level or levels of a gene or genes selected-frOm
the ;?pupleonsisting of the genes listed in Tables 3 and 4 of
a tumor cell collected from a cancer patient treated with an
anticancer agent represenfed by the general formula (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




h represents an am no group which may be substituted with Q1hhﬂﬂgﬁ al kyl
SRS

group, hydroxyl, a lower a.1lkyl group, a |ower al koxy group, ),-b or

-~-N(R5) -(CH2),-b (wherein b has the sane neaning as defined above, R 5

represents a hydrogen.atom or a |ower alkyl group, and n is an integer of
| to 5)], a group represented by the.formila -a-N(R6)-g-i [wherein a and

g have the same neani ngs as defined'aq ve, R 6 represents a hydrogen atom

or a |lower alkyl group, i represents a hydrogen 11 May 2005 13 atomor a
| ower alkoxg_%%ou or f (f has the sane neaning as defined above)], a
group repfBsE HydeRE-fornula -a-N(R 7) _ e-f (wherein a, e and f have

h [ def i b d. W d
| over alkyl o GUR hia SPoiEF ol ERRATEh Hy RECTB AEPZOLECRBIE | - (CHB) g b

(wherein j égéﬁg e t b_bas,t ani ng as
defined a géggfan p%g%%ngiﬁgygggéfﬁééégggggﬁgb i??e?%n?sg%gﬁgg%ﬂerepresent

an lnFegeén@{généékE%thﬁdrégreééﬁééd Mhemhd hneHast ebbRlial frpncam no group
substituted with two of alkyl groups, both of the alkyl groups may bond to
form a 5-aot &énnerhatedceilbgcoFletbed , fvdiee Aadnsed phtiegep- contai ning

het erocyclic ring having hydroxyl or nercapto, these groups may present in
the form 3) measxoing anhespuvesgloupléyel exorimveds Thea" Genentergezhes
unsat ur at ed_ hydrocarbon ring or 6- nenbered unsaturated heterocyclic ring
cont ai ni n¥etRetethifnosysheadbriasCanfitt eihtdmthghoeRefayinked ubt i t ut ed”

t b el ich b tiall
nyr ogona BALST 3 Y Ragl GHE GPROBerSHs GBSt i tuents on Lhe ring and when
two Of SUBSTALUSHS AP cnBECPRD! euhiEVedPY ° LIECBR0R 0" g [fgrent . The

"5-nmenbered heterocycl’i ¢ ring containing one or t ni'trogen atoms, which
may be sulstidated” a@@ﬂEeﬁﬁéﬁeghQYefpré@saﬂﬁl Rl 8r RP¥vaZE! &f Ofnd M dazol e
whi ch may be partiall'y hydrogenated. It may have one or two of

substi t uegése asr tdemes listed in Table 3 increase, or the expression
level or levels of the gene or genes listed in Table 4
decrease in comparison with those in an untreated tumor cell.

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

In the general formula (I), the “monocyclic or bicyclic
aromatic ring, which may be substituted” represented by A is
an aromatic hydrocarbon ring or an aromatic. heterocyclic ring
contg%ping at least one of nitrogen, oxygen and sulfur atoms,
each}éf ﬁhich may have one to three substituenté thereon.
Examples of such aromatic rings included in the ring A
include pyrrole, pyrazole, imidazole, thiophene, furan, .
thiazole, oxazole, benzene, pfridine, pyrimidine, pyrazine,
pyridazine, naphthalene,. gquinoline, isoquinoline, phthalazine,
naphthyridine, quinoxaline, quinazoline,.cinnoline, indole,
isoindole, indolizine, indazole, benzofuran, benzothiophehe,
benzoxazole, benzimidazole, benzopyrazole, benzothiazole and

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



ring, and when two of substituents are present, they may bg1nhyg@®§ne or
different: Exanples of the substituents that the rings of and 1 May

2005 14 may have include hal ogen, cyano, a | ower alkyl group, a |ower

al koxy group, hydroxyl, oxo, a group represented by the formula -C(O-r
(wherein r represents a hydrogen atom. an am no group which nay be
substituted with a | ower al kyl group, a |lower alkyl group, a | ower al koxy
group or hydroxyl), an amino group sutstituted with a |ower al ky-1 group,
trifluoromethyl and so forth. In the general fornula (1), the | ower alkyl
group i n orhsmodefsubdtionenmfs Rreaptdeb@nts thedy nagy tblee thebsaméuent s t hat
the rings of A/ B and C may have neans a |inear or branched al kyl group
havi ng | déféerenbonExepspiesant ehargihsat itmensst inphadigden mring | et hyl,
n- propyl, isopropyl, n-butyl, isqbutyl, . sec-butyl, tert-but¥l, n- pent yl
(anyl), i 95pERt Yhichdipehs substdiptpdnvith a lasery adivh or2lagehy| but yi
1, 2-di net hyl propyl n- hexyl ., isohexyl, 1-nethyl pentyl . .2-nethylpentyl, 3-
et hyl pentyFLoS kYL qrihn e SEKa1 TR o Yoves, 225G Vet FOR R Y1

1, 3-di nmet 2SR T | ty 3-.0dj . 1. | butyl,

2- et hyl bup¥’}i?8&?{iﬂ Z@tﬁc?’mqt%?ﬁé%?%éy}:?’aéﬁz3%#@%&%&%&? | ?’HI‘?%% hyl -1 -
met hyl pr oph ogbn et HYdr A BidpHeRear¥l Egdtﬁé) f&tda ABDRY [hetPih Nese,

met hyl , ethyl, n-propyl, isopropyl, n-butyl and isobutyl are preferred,
and net hykepeebghts m priopplle dotkd, i sOPHORY, a0e(OBsk —pr eSe(CRY—The +ower
cycloal kyl group nmentioned in the definitions of3the substituents that the
ring of ANEBY) H&He)pealls & anydndggry| ofr bupe HaviRigrepresgnieairdbon at ons,
and exanpl es thereof include cycIoEropyI, cycl opentyl, cycl ohexyl and so

forth. ThBYHBEREEN APy PinéntioWREdaLky L hererd ] midftdh s TEPTEREMYS W2 2005

d (wherein d represents an amino group which may be

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

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



15 substituents that the rings of A B and C may have neangy yéﬂogoxyl
group derived fromthe aforenentioned | ower al kyl group, such’as et hoxy,
et hoxy, n-propoxy, isopropoxy, n- butoxy, isobutoxy and tert-butoxy. Anmong
t hese, nethoxy and ethoxy are nost preferred. The |ower alkylthio group
means an al kylthio group derived fromthe aforenmentioned | ower alkyl
group. Further, exanples of the hal ogen include fluorine, chlorine,
brom ne and so forth. The sul fonani de Iderivatives or sulfonic acid ester
derivatives represented by the general formula (1) may forma salt with an
-acid or atbaser dheowant i20xexeT gagapt odSLJ( f had hepsameniheamirentaon al so

i ncludes salts of the conmpounds represented by the general formula (I)-
Exanpl es 9éfimed sabhave Mt fa aroapi depnesenieed it $hei tforimdagamt®(Rords, such
as hydrochlorides, hydrobroni des and sulfates, and salts with organic

aci ds’ such-hs(Eeuei @i @ andcfi bayei bhe sTre Meard®ds, asf dahined aci d,
mal ei ¢ aci d, citrug aci d, benzoic 3&%9, nmet hanesul f oni ¢ ag%ﬂcﬁgd

p- t ol uene@bPYoni B4} dFERRESERETR Y IAITHETER Prwit HOUCH AN el ude sal ts
wi th inor L c.b S u i , ‘ASSi sal t.s cgl cium
salts andgﬁélhaﬁg} s%\?(\?t T Q%P%%géggéa%iﬁ%% %%@hyrﬁm A ,”jé'r(g?g?ﬁeeﬂ and

lysine. | {uherdfed aisorldd iRt Hhabxbhen COPPAVIES itehids nhydiptes and

optical isomers of these conpounds if they are present. The anti cancer
agent usegdamé® héwen e SRNddiveat aBBve £xandip Sardl i glayapki thavsametowity,

and the anticancer agents also includes conpounds whi ch undergo netabolism
such as dxfflekénn,anddiseth aepreydntl §si snteegkcarf] Ugabi 6n andvseo to
exhibit the antitunor activity. Further, the anticancer 11 May 2005 16
agent usefor¥®hihe present invention includes conpounds which undergo

netabolismin vivo such as oxidation, reduction and hydrolysis to form
compounds repré@gﬁ%ég“bﬁ“§ﬁ§4§€ﬁ8Fan fOr AR group substittted with

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

The ”“6-membered unsaturated hydrocarboﬁ ring or 6-
membered unsaturated heterocyclic ring containing one
nitrogen atom as a heteroatom, which may be substituted”
represented by B means benzene or pyridine which may be
parp%g}ly hydrogenated. It may have one or two of

=
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 €



Turmor cell's of which susceptibility is tested are not paryjglaphy [imted
so long as they are susceptible to the anticancer agent repregent ed by ‘the
general fornmula (1). Exanples thereof include tunmor cells derived from
colon cancer, lung cancer, breast cancer, |eukem a, pancreas cancer
ki dney cancer, nelanoma, nulignant |ymphora, head and neck cancer, gastric
cancer and so forth. The tunor cells collected froma cancer patient
include tunor cells contained in a cahter tissue isolated fromthe cancer
patient. In the test nethod of the first enbodi nent, the tunmor cell
col | ect edmayohraecanchrdedtadlenenyayybeca &uhawerx edlkylceiroepted Lowara
cancer patient treated with an anticancer agent represented by the general
formul a (BLkPKYsgERURN hydisum! .t w0, s8seepep biepxssefttedhdyt &4her cel | can be
measur ed. USUiﬂ I Yen tunor cells collected froma cancer patient treated
with a dod&8*BPl200C ) 1500 NGFeAdr I FEBreachay s MEIiRge® Ry halt est et hod
of the secgond e diment ., conditiaon f.or, causi t he anti_cancer agent
represente 1&9 gﬁ@‘lﬁg&ae%ca m'E'fyorb ul %Fif)lgf“ée‘gc‘fu{o}g %hjtcmﬁ)rr a@‘iﬁyl d5PFBet ed
froma cagc aki ot, hi-H.t-e 0, Lohhity of the
tunor cel Iasgggﬁgbéiﬁg%sﬁcgl ! tgn&bg)]ﬁ tgrlg‘gf% %ﬁl%%ﬁ%ﬁ&' |¥rnl a nmedi um
cont ai ni Ngmiihe §abSHARIL AT ahith aCOHREAABL Dy ard) 01 to 10 V.Mfor 6
to 72 hours. The gene expression |evel can be neasured by I | May 2005 17
guant i f yi hgiRMorematlgehearnd aos €ophi.on product or a protein as a gene
product. The RNA or protein can be quantified wusually by extracting the
RNA or protein TRobthe wenerad! Iforawda iant the i herathalRyd groppoisin in the
er, .exanples of 1.,extraction of RNA or protei

extract. r eaf . n, 2.
quanti fick Poﬁ%fnﬁmﬂ%m; B AR FiscHeLdnast the ot st iiryantshehekpl ai ned
et a) B, EEb3 RS ot oo AL RA® nd U ALY BAbiBilRag on O
alkyl group having 1 to 6 carbon atoms, and examples thereof
include methyl, ethyl, n;propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl (amyl), isopentyl, neopentyl,
tert-pentyl, l-methylbutyl, 2-methylbutyl, 1,2-dimethylpropyi,
n;hexyl, isohexyl, 1-methylpentyl, 2-methylpentyl, 3~
methylpentyl, 1,l-dimethylbutyl, 1,2-dimethylbutyl, 2,2-
dimethylbutyl, 1,3-dimethylbutyl, 2,3~dimethylbutyl, 3,3~
dimethylbutyl, l-ethylbutyl, 2-ethylbutyl, 1,1,2-
trimethylpropyl, 1%2,2—trimethylpropyl, l—ethyl—lw\
methgipropyl, l-ethyl-2-methylpropyl and so forth. Among
: thes;f‘methyl, ethyl, n-propyl, isopIOpyli n-butyl and
isobutyl are preferred, aﬂd methyl, ethyl, n-propyl and
isopropyl are most preferred. |
The lower cycloalkyl group mentioned in the definitions
.~ of the substituents that the ring of A may have means a
cycloalkyl group having 3 to 8 carbon atoms, and e#amples
thereof include cyclopropyl, cyclopentyl, cyclohexyl and so .
forth. |

The lower alkoxy mentioned in the definitions of the



treated with anticancer agent represented by general fornuhqwﬁv or

protein is extracted froma cancer tissue collected by biopsy or the like
froma patient treated with an anticancer agent represented by the general
formula (1) by the nethod described bel ow. RNA can be extracted according
to a usual RNA extraction nmethod. For:exanple, extraction can be carried
out by using TRI ZOL Reagent (Life Technologies Oiental) or the |ike-
according to the attached operation nektual . Specifically, a cancer tissue
with I m of TRIZOL reagent per 50 to 100 ng of the cancer tissue is
honogeni zedbbyitmsemgs dhatetthenrhogegefii ZerB itk himayuhaviesmeans rah uged

- (12,000 x g, 10 mnutes, 400, and the obtained supernatant is |eft at

room t enp@lietyd JERuIS derd fxam the afoxmerHiionetlodries 23l¥kd t hereto
per 1 m of the used TRI ZOL Reage The resulting solution is vigorously

nt .
stirred b§TeRBKi TR IS f&?thgé‘é’onﬁém?‘&ft“aﬁ’r‘?m't mPEraPRrE - f8F 2 to 3
i nutes agd.bhen s eantliiacd (12,000, MBcbNHheSe Ao Sla the 11
ceht q Fs 0 a ne

May 2005 rifugation, the daqueous’l ayer ransferre W

tube, an deghéargr?l(apé hRAP R r2bGONOLd 5 AflFe glﬂgi}:%%ml%ﬁgup theadsed TR ZO

reagent. The ture 1s left at room tenperatur m nhut es and

centrifugad &iRyDORiX dhoull deipetiesronOthe ditaraltindiideddpnesepi tates are
washed with 75% ethanol, air-died and used in subsequent operations as
total RNALkPLogedup caFubehexi raxdmoll ds anfi aheahatogenssoelwdzording to the
met hods described in Bollag, D.M, Rozycki MD., Edelstein S.J., Protein
Met hods, f9veringj eghlidargme,| promiNewanyos®, fartdh.A : Wal ker, J. M, The
prot ei n handbook, 1996 Hymana Press, New Jersey, U S. A and so forth. 2)
Extraction of RRAE cFulfromagnder dsxivahires cof |suhfianice@Sid SFh&Tpresence of

anticancen agent; represented By general gl R ldha (1) may form a
salt with an .acid or a base. The anticancer agent used in
the present invention aiso includes salts of the compounds
represented by the general formula (I). Examples of the salt
with an acid include salts with inorganic acids, such as
hydrochlorides, hydrobromides and sulfates, and salts with
organic acids such as acetic acid, lactic acid, succinic acid,
fumaric acid, maleic aéid, citric acid, benzoic acid,
methanesulfonic acid and p-toluenesulfonic acid, and examples
of the salt with a base include salts with inorganic bases,
such-as sodium salts, potassium salts and calcium salts and

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

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

exhibit the antitumor activity. Further, the anticancer



Cancer cells (tunor cells) are isolated in a conventional , &Jpokr om a
cancer tissue obtained froma patient by biopsy or the |ike. For exanple,
according to the nethod of Hanburger et al. (Hanmburger A., Salnon S E
Kim MB., Trent J.M, Soehnlen B.J., Alberts D.S. and Schmdt HT.,
Cancer Res., 38, 3438-3443, 1978), the.obtained tissue is aseptically
chopped, and then a cell suspension is prepared by using a stainless nesh,
injection needlei nylon nesh or the lit%ke. The obtained cells are cul tured
in a suitable medium (for exanple, RPM-1640,' MVEM MCoy nedium etc.

cont ai ni nggdBt 1i6dGY) thEhprebeatnédventtet etlriedyr eompolihds eshidh 370C in
the presence of the anticancer agent represented by the general formula
(1) underuBderp? medmdialigm Ip Miyo2006h a9 dordatizm,t sledecpion cand.

preferabl for 3, 6, 12 or 24 hours, nore preferably for 12 hours, and
RNA or %?WX%I%M 08y coppopRds nEepERPeNad itedhEemBRETElr t her, it is
al so poss%ble peC|f|caIIy isolate only cancer cells froma tlssue

obt ai ned ynglopéy or the like by using the soft agar culture nmethod

(Parmburger A, A5k, SUER Se BnicioLREEy: A3 APLA Gl 0L, KLY ger

A., and SaInDn din. 1Tnvest ff D. D.
and Johnsgart zularl yPriGei thl soASSAE- am d38s s,us%%pt%lel%%h@nd use
er ce RNA

them RNA can be extracted froma canc according to a usual

extract i cantbtdrobrasdene exprasehoadoby Rife fdeartaral caaaalat (Bpue. For
exanpl e, when TRI ZOL Reagent (Life Technologies oriental) is used,
extractioﬁx%ﬁﬂiQﬁaﬁﬂﬁﬂqqédioaﬂudactomdrnQEIIstd&;ﬂm&daéhem optomt i on nmanual .
SpeC|f|caII I m of TRI ZOL Reagent is added per 5 to 10 x 106 cancer
cel I s, He AN GFECEEr0RESESt| AaRFRY exieWianish PRNRKAFK GARGET cancer

e e e
extract Paddl QARG ct LaRHEr 4na WGNELLLEAtTOn of RNA

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

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

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

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

The gene expression level can be measured by



RNA can be quantified by techniques of Northern blotting 4111@,13&52'0%5 DNA
m croarray analysis, RT-PCR, quantitative PCR and so forth. S
preferable to use. a. DNA mcroarray or quantitative PCR These techniques
will be explained below, but the present.inventionis not limted to

them Quantification by using a DNA mcroarray is, perfornmed 11 May 2005
20 as follows. First, double-stranded ﬁQNA is synthesized by wusing the
obtained RNA as a tenplate, SuperScript ‘Choice System (Life Technol ogi es
oriental) and T7-d(T)24 prinmer. Subsequently, biotinylated cRNA is

synt hesi zéPRtfsiimg R@ agDRAIERE st rafstEid 1ogppEPinehl 0%, 2 Hinnjlednst r anded
DNA is first synthesized . fromthe obtained RNA by using the T7-d(T)24
primer. Th&h,2 1| CFrgégaﬁ RN OFoPFRERLBECHD Ry FiEdE Tedr e -added

thereto t 4 rase | i.s further add thereto to
conpl ete (Harebly RS TR TN hE R S dogi® Fhbhofime R FHhauce
purified,(ﬁﬁg]' I Qkln t ar dt || a | abeling
reaction by usi%'l%l N%H?r gir?gc??p?fqg%%?icknlgz%et e%Eggggbi a}%r%gtf?\gg)’. The
reaction ¢u0epicis io¥ AUr ektedcaish heptat ar P40eeif, 200 MM Tri s/ acetate

(pH 8.1), 150 nmM nmagnesi um acetate, 50 nmM potassium acetate for 35 m nutes
t 0o obt ai n quagnenicad ioRNAL RNB, f amd)nentprhraRMAcias i bibof dbzece Mi tdilGeneChi p
Hu6800 (Affymetrix) or an update product, for exanple, in 100 M MES, 1 M
sodi um salke PlahnEgTAR debadd Twedrhi® qude450C for 16 hours. After the
hybri di zati on, the GeneChip is washed and staiild according to the

prot ocol EukGE-W52 attached to the Affynetrix Fluidics Station. For the

stai ning, streptavidin- oerythrin _and biotinyl ated goat
anti-strep?év?giﬁ?cﬁiﬁpiBg§§&éfﬁ‘8§%§ﬁlnThe stai ned GeneChip is scanned by

using HP #y g9 A2 iLASEE ﬁ?ﬂf&?aércm 'rrf)%ecgﬁgg’i‘ewt:isg@!g@ q;)atti%ntrreasu.r e
its fluorescence intensity. Wien this uorochronme i s used, Tluorescence is
neasured alrdat@dnmiby. H8tR@aABer agent represented by general formula
(1)
RNA or protein is extracted frdm a cancer tissue
collected by biopsy or the like from a patient treated with
an anticancer agent represented by the general formula (I) by
the method described below.
RNA can be extracted according to a usual RNA
extraction method. For éxample, extraction can be carried
out by using TRIZOL Reagent (Life Technologies Oriental) or
the like according to the attached operation manual.
Specifically, a cancer tissue with 1 ml of TRIZOL reagent per
50 to 100 mg of the cancer tissue is homogenized by using a
Teflon homogenizer. The mixture is centrifuged (12,000 X g,
10 minﬁtes, 4°C), and the obtained supernatant is left at
room temperature for 5 minutes and 0.2 ml of chloroform is
added thereto per 1 ml of the used TRIZOL Reagent. The
resulting solution is vigorously stirred by shaking for 15

seconds, left at room temperature for 2 to 3 minutes and then

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




excitation light at 488 nm The quantitative data anal ysisq| gyRE6E €rably
conducted 11 May.2005 21 by using GeneChip Software (Affyne r?% To
guantify RNA, an average of -differences [(Perfect match hybridi zation
signal) - (Msmatch signal)]" is obtained for each probe famly. Wen
this value is 50 or higher, and quantitative values of RNA obtained under
two kinds of conditions diverge, preferably when they diverge 1.8 tinmes or
nore, it is determned that the gene BXpression has significantly
"increased"” or "decreased". Wien the RNA | evel or levels of the gene or
genes |igekpdrifud@bich,3 thRChgasBusOlay8e RNA tMFerPkdl e¥ehsnef the gene
or genes listed in Table 4 decrease, it is determned that the tunor cells
are susceptbé| eatd 0 le mMnifcdsopropgdnalcdiusl hiad ,adgiednperalti M@ EER i S
perfornmed as follows by using SYBR Green and ABlI Prism 7700 Sequence

Det ect i ontBgpsueed THAW reggept - AgPhe geliBivgsy disedeft Thereperation is
performed in two steps of a reverse transcrijption reaction and PCR

react i on. toHReF_GF £or 1 BdppEer oAt eget t okt uged Hd 21008t XsPepl?Ps carri ed

out by adding dNTR, .oli d(.T)16 i mer,. RNase inhibitor m xtuyr nd

Vil €1 Scr | BERREEr b GhandBp: PU SRR baTa i AeroABhE  Etehed oyt ) to ¢ he
obt ai ned BN\, epé" ﬂfg . 1 Xt at _2 ! A a heati ng |
the m xture a?gEBO (érlt%o%?rli %tgceis;n ‘2%%‘%‘2‘%’}%%%@& }(g é?’%lsngge%g'g%l heat i ng |
at 95" C fapad mnutes. The obtained cDNA is subjected to the PCR reaction |
as the second step. The PCR reaction is carried out, for exanple, in a
reaction syst enPeotgnsekobedergrattedNBroh x cEBR RERshuf hetordingl MyCl2,

200 WM each of dATP, dCTP and dGIP, 400 VM dUTP, 200 nM priner pair, 0.01
Wjil AnmpEpathke shiotisvees@dbed22naRdl Da@2 WM.t IRoAypkiTHeDGol d DNA

Pol yrer ase  ( Per kj n- El ner . ) .
Edelstein S.J., Protein Methods, 1996, Wiley-Liss, Inc., New

York, U.S.A.; Walker, J.M., The protein handbook, 1996,

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

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

conventional manner from a cancer tissue obtained from a

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

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



Applied Biosystens). The PCR reaction is performed with, f ﬁg,%%'gl e,
g”\no | owed by a

reactions at 50'C for 2 mnutes and at 950C for 10 mnute

cycle of reactions at 95*C for 20 seconds, at 550C for 20 seconds and at
720C for 30 seconds, which are repeated 40 tinmes. The priners and the
probe are designed, for exanple, by using Primer Expression (Perkin- El nmer
Appl i ed Bi osystens). For conparison of two or nore specinens, a quantified
value is corrected into transcription l8nount in each speci men by using
nRNA | evel of a house keeping gene, which shows little variation in
transcri ptiicena ambuable peafrdblprafidableyefonf3 GA°DH 2 and 2ds ddur¥hen t he
RNA | evel or levels of the gene or genes |listed in Table 3 increase, or

t he RNA | &pale prefeyably ofon He? hparre .oengeRHEB O sprekein Tablextsragtedease,
it is determned that the tunor cells are susceptihle to the anticancer

agent. Th&YprBSeREthod HRITN-RAL PFOR,i (BT EH9Toaddntl St 81SOqRAREHPIE ng RNA
for use in the test hod of the present _invention, whi.ch conmprises an
o1 gonucl 48 FEECEBHGT BROrSIARES G CROCET, PRRLL LM 6h RSHoeL of & gene
of whi ch I i is.t -peasur ed: . Aas

oquonucIé%%% gé?ng?dggéﬁggcgrégﬁggﬁ%%t%&égglﬁgiﬁgﬁ ang;gﬁﬂﬁbfb guﬁged in
quant it at ine@ hBER(aagh¢AGe e desinehiadn deser | bediahayve. 19hhe 461-463,

RNA- quanti fyi ng reagent of the present invention nmay contain conponents
convent i ol&l7l7y Hamdurdern. Ooralidi@atmpuaist.i Ey| ng. rekgentInvesaddi 6ogn to t he
above oligonucleotide. 3. Quantification of.protein 11 May 2005 23
Al t hough Bdét8bA.i 33 Glarkarf ikef fhdse®-onantdsJabnsen i \G orE . amriogenAni.ty,
quantification based on antigenicity, i.e., _imunochen cal quantification,
whi ch can®§&°€asteycandesgendd®l 19 raggi’Pedore pidtidish: is preferred. As
for antibody di ted to a protein n antigen determ nant..is predicted
from the am no SRt Rot RS B ReCPBRST (SOt MGG §P 3( Par ker
J. M R, 4G4310rNa extraction method as the extraction of RNA from a

cancer tissue. For example, when TRIZOL Reagent (Life

Techneologies Oriental) is used, extraction can be carried out

according to the attached operation manual. Specifically, 1

ml of TRIZOL Reagent is added per 5 to 10 x 10° cancer cells,

and the same operations as in the extraction of RNA from a

cancer tissue can be performed.

Extraction of protein from cancer cells can also be

carried out according to methods described in publications as

in\t&g.extraction from cancer tissue.

- 2. Quantification of RNA

RNA can be quantified by techniques of Northern
blotting analysis, DNA microarray analysis, RT-PCR,
- quantitative PCR and so forth. It is preferable to use a“DNA
microarray or quantitative PCR. These techniques will be .
explained below, but the present.invéntion is not limited to

~them.

Quantification by using a DNA microarray is performed



Hodges R S., Biochem stry, 25,5425, 1986) or the report OE Nﬁgggbys et aI
(Karplus P. A, Schulz G E., Naturw ssenschaften, 72, 21

synt hesi ze a peptide. Alternatively, a fusion protein, for exanple a
fusion protein with glutathione synthetase (GST) is expressed and
purified by using a glutathione colum:to produce an antigen, and a
rabbit, a nmouse or the like is imunizegd wth the obtained antigen to
produce pol ycl onal or preferably. nonoclonal antibodies (Harlow E., Lane

D..._Anti bad e84 Laharator yolBnuaber d9Ah (O SPLLRGERE bog habor atory

Press, New York). Further, when conmercl avail | e anti are
avai | abl enstiRgytE@noid STk rRigedsakt eempigid, sPgsdddalife dh%leenfl rmed. By
usi ng the obtained anti bodies, ELISA or RIA is performed to quantify the
protein, Sygstema(hife Tgchdnia@neynorlenﬁunpa&&ayrm&nhqq4Qmshmkama E. et

al ., Igakush0|n 1982) or the nethod described in Ishikawa E., Kawai T.,
Myai! K SUbEﬁqyﬂ@¢1Ynnth§¥n¥}athaKB@hoLﬁ SﬂnﬂhﬂﬁlzﬂﬂNbWOMBAHQQBne When
the protein is secreted out of the tunor cell, the protein in a nedium can

be quanti FPE& ﬁ?t%d&¥m§¥¥¥%ctlng the protein fromthe tumor cell. Wen the
protein |evel o Iev t he n 5 24 listed in
Table 3 i ncreas Jt(h‘.‘éciﬁ"otsé‘l Fe&graggeﬁ?e]?}i#sl%f ‘rs(r}Fes é"ﬁgeﬁF nes
listed ingFghl @hﬁ Mgﬁipm&b susgﬁge {:@ ;é&et{l Is are

e prese en |on a

susceptible to t anti cancer agent. so provi des

an i Munoassry pNLaBRMsd Ornm%owmbbssé%taﬂ@tﬁh%é)fn he Bagagnt
i nvention, which conprises an antibody directed to the protein as a

conponent thé'hettantto hosyctustemaand TANPRARSl@esrde Abtiai Fedthas descri bed
above. The inmunoassay reagent of the present invention nmay contain
conponent 8ddedviirretmnltioy cospdets tbedsyathesimnnfoaksdnl ersagendsdi n

addition to the aforenefitioned antlboqy
cDNA. The obtalned CDNA is purified, and then biotinylated

UTP and CTP are added to -allow a labeling reaction by using
RNA Transcript Labeliﬁg Kit {Enzo Diagnostics). The reaction
product is purified and heated at 94°C in 200 mM Tris/acetate
(pH 8.1), 150 mM magnesium acetate, 50 mM potassium acetate
for 35 minutes to obtain fragmented CRNA.
The fragmented CRNA is hybridized with GeneChip Hu6800
- (Affymetrix) or an updaté product, for example, in 1060 mM MES,
1 M sodium salt, 20 mM EDTA, 0.01% Tween 20 at 45°C for 16
hours. After the hybridization,_the GeneChip is washed and
staindd according to the protocol EukGE-WS2 attached to the
Affymetrix Fluidics Station For the stalnlng, streptavidin-
phycoerythrin and blotlnylated goat anti-~ streptav1dln
antibody are used. The stained GeneChip is scanned by using
HP Argon Ion Laser Confocal Microscope (Hewlett Packard) to
heasurerits fluorescencé intensity. When this fluorochrome
is used, fluorescence is.measu;ed at 570 nm by using an
excitation light at 488 nm;.

The quantitative data ahalySis is preferably conducted



Exanpl es - Hereafter, the present invention wll be descri b M’gyﬁﬁo
specifically with reference to the follow ng specific exarrpl wever,
the present.invention is not limted to them Exanple | Culture of

E7070- suscepti bl e and E7070-resi stant strains and extraction of RNA All
cells were cultured in RPM -1640 nedi um -suppl emented with 10% of fetal
bovi ne serum 100 units/m of penicillin and 100 ~tg/mM of streptonycin at
370C under 5% C02. E7070, or ER-357482dr ER-68487 represented by the
structural formula shown bel ow was added to the nedia of an :

E7070- suspeplis the cdrieNipHEbitGakld anef pfeti6- I €51 Ghanti st N an

HCT116-C9-C at a concentration of 8 VM and the cells were cultured. Then,

cel | s weraverasgy eved diffffenrefices, [ fPanfedd ey 0@brid3zaliboussgnély t her,

the cells were also cultured for 12 hours wthout adding the drug and
recover ed: MBIRICIHNigN@L)14 ER-gbraBned Lo\ eaeh BrRbe PaMi kY ER- 68487 |
Total RNA was extracted fromthese cells and subjected to the subsequent

anal yses. "heR RS e"S&lrué’ctléd 50y 8 Pheheet @nd cﬂHac‘erléétFHP Yaluesrtwith the

drug and fro racted. th Istturedfor 12 hours w thout the
aruy “er B8 BT S E8 st B o, Sty di a8 ona i or oar ray

descri bed? %%aw }}?Eon Ca%gl@r&@sl%%g g mo|1.%0I gtcegsf rom HCT116

derived. f f
determined that the gene expression has significantly

“increased” or “decreased”.

When the RNA level or levels of the gene or gehes
listed in Teble 3 increase, or the RNA level or levels of the
gene or geneg listed in Table 4 decrease, it is determined
that the tumor cells are susceptible to.the anticeneer agent.

Further, quantitative PCR is performed.as follows by
using SYBR Green and ABI Prism 7700 Sequence Detectioﬁ System
{(Perkin-Elmer Applied Biosystems).

The operation is performed in two steps of a reverse
transcription reaction and PCR reaction. The reverse
transcription reaction as the first step is carried out by
adding dNTP, oligo d{T);s primer, RNase inhibitor mixture and
Mulﬁigcr%ﬁe ReverSe Transcriptase (Pefkin—Elmer Applied
Biosystems) to the obtained RNA, keeping the mixture at 25°C
for 10 minutes and then heeting the mixture at 48°C for 30
minutes. The reaction is terminated by heating at 95°C for 5
minutes. |

The obteined cDNA is subjected to the PCR reaetion as
the second step. The PCR reaction is carried out, for
example, in a reaction system composed of 4 ng of cDNA,Il X

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

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



JAnerican Type Culture Collection, Manassas, VA U S A), qp@ﬁ%?%§ 16- C9- G
was an E7070-resistant substrain obtained by culturing this -C9 in
the presence of E7070 with gradually increasing the E7070 concentrati on.
Simlarly, E7070 was added to the nedia of an E7070- susceptible strain
LX-1 and an E7070-resistant strain LX=l-E2'1 | May 2005 26 at a
concentration of 8 VM and the cells were cultured. Cells were recovered
after 0, 3, 6 and 12 hours. Total RNAZ2Z4was extracted fromthese cells and
subj ected to the subsequent analyses. LX-1 (Cancer Chenotherapy Center,

Japan Foundab i oms fofpiCangei TReS€S14 N GkyBmelaigan) peaRiA-EBhér Strain
derived from human parvicellular lung cancer, and LX- 1-E2 is an

E7070- r esAppihed sBissiysdiemsobt e AR madcationngs pérormed with,hdopr esence
of E7070 with gradually increasing the E7070 concentration. The used cel
strai ns HeEFBlen rexstipescotcho ‘E_Xf‘lfa%d“lq_%% epdngtedeuft ffedlGor 72

hours with,additipon of E7070. Cell owm h inhibitiqgn,curves asured b
the MIT rBRERBEES ( P cre et Teqit Htes 2to 85 Earenoal) ) are shown

{he wrr TR acﬁ(f%&"go?%%tb Ny ‘i%@% i rpc{ &&d ﬁ)bcu)%bg%oo%é%lglg 96

Non- Radi oactive Ce eration onega, di son, accor di ng

to the at{AcERLAPHFHIRBA_TBNHfhes T0idle BNAMLRS S44T &% SskddeoL e
recovered cells by using TRI ZOL Reagent (Life Technologies Oiental)

accor di ngdes dgiidxe, aidraeketpdper By | @9i g etime ErRkes2ofe (BeERDi€SSI ON
anal ysis using DNA mcroarray 1) Synthesis of cDNA and biotinylated cRNA
Each RNA Bbrer mpbliedcBioplyetémans dicss olompdrinoi06f iwo afr gwoard | | zed wat er
treated with diethyl pyrocarbonate (DEPC) and further purified by using
RNeasy CpFBﬁ?ﬂT%?@KHHVﬂPaﬁﬁéflﬁ@u%@%u%t*%ﬂﬁﬁﬁfquﬁﬂ &ﬁ§osgﬁ@h%@¥¥E%FQﬂ/ usi ng
Super Sor Bhou 0L %A LRI b b SHHN0) O 1QeE52 ) Aodse TT-d(D 24

keeping gene, which shows little variation in transcription

amount, preferably mRNA level of GAPbH, and used.

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

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

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

ordinary quantifying reagent in addition to the above

- oligonucleotide.

3. Quantification of. protein



11 May 2005 27 Fi'rst, to 10 pg of RNA, 5 | AM T7- d(T)24 pri wy Fi rst

strand buffer, 10 MM DTT, 500 [LM dNTP m x and 20 wunits/pl uperScrl pt
Il Reverse Transcriptase were added and the mxture was allowed to react
at 420C for 1 hour to synthesize single-stranded DNA.. Subsequently, to the
DNA, ‘1 x Second strand buffer, 200 VM dNTP m x, 67 Unm of DNA |igase,
270 U m of DNA pol ynerase | and 13 Um of RNase H were added and the

m xture was allowed to react at 160C fd% 2 hours to synthesize

doubl e-stranded cDNA. Further, to the cDNA, 67 Um of T4 DNA pol ynerase |

was added and thethég WiHtkdh dlsl ouediigiceapisad IPUES Activiikpubes and
then 10 R1L of 0.5 M EDTA was added to term nate the reaction. The obtai ned

CDNA was potifesilcidy h qplentdlfichicaoof baspd amdastigdeldity,r éaet.i,on with

bi oti nyl ated UTP and CTP was carried out by using RNA Transcript Labeling
Kit (Enzoimpuagabericesh awndddiiegtiony hehich sere o p@asitivoendanual . The
reaction product_ was purified with Rneasy Colum and heated in 200 MM

Tri s/ acet §F8e56i}5éraRH}Heéi P %eﬁf{sw&@ﬁeEF%?ﬁr’é‘?fEt at e, 50 mV pot assi um

acetate at 94 Cfo tdesdt C%btanfra% cR nan bridi zati on
with DNAmcroar?ayIE(% D) AiF tr 8nBhY el"ﬁ 'fragneﬁtg cRNA was

hybri di zedeowsty; f20e G Qﬁé‘@%ﬁ%a (f%iny%ﬁ%%%i?é %%{Gﬁ)hou ddmee baldegodi um

salt, 20 mM EDTA and ween After the

hybr i di zabhoBhe E&xsorte Ciria weas ewashed (pagKkSE ar nag. GIZG.C,OF(}inW).t,O the
protocol EukGE-W52 attached to Affyrretrlx Fluidics Station. For the

st ai ni ng, Hetlgept Rvi Sl N-Filopdeatipthryi, n28nE425 pt 1 984 pted tdeatrebbrihp£2005 28
anti-streptavidin anti body were used. The stained GeneChip was scanned by

usi ng HP Kagphus opt Lalser(Xaamlosal - SBannéFhul #ebd &4, Packard) to measure its

fluorescence intensit The ] )
Naturwissensc aften, 72, 212, 1985) to synthesize a peptide.

Alternatively, a fusion protein, for example, a fusion
protein with glutathione synthetase (GST) is.expfessed and
purified by using a glutathione column to produce an antigen,
- and a rabbit, a mouse or the like is immunized with the
obtained antigen to produce polyclonal or preférably
monocleonal antibodies (Harlow E.,‘Lane b., Antibodies: A
Laboratory Manual, 1988, Cold Spriﬁg Harbor Laboratory Press,
New York). Further, when commercially available antibodies
are available, they can also be used after their specificity
is confirmed.
i i
By using the obtained antibodies, ELISA or RIA is
performed to quantify the'protein; for example, by the enzyme
immunoassay‘method {Ishikawa E. et al., Igakﬁshoin, 1982) or
the method described in Ishikawa E., Kawail T.,~Miyai, K.,
Enzymé Immuncassay, ILgakushoin, Tokyo, New York, 1981. When
-the protein is secreted out of the tumor cell, the protein in
a medium can be-quéntified without extracting the protein
from the tumor cell.

When the protein level or levels of the gene or genes



fl uorescence was neasured at 570 run by using an excitati oq“\h,(;agﬂgat 488
rim The quantitative data anal yses were all conducted by wusing neChi p
Software (Affynetrix). To quantify RNA, an average of "differences

[ (Perfect match hybridization signal) (Msmatch signal)]" was obtained for
each probe famly. Wen this value was 50 or higher, and quantitative

val ues of RNA neasured under two kinds of conditions diverge, preferably
they diverge 1.8 tines or nore, it wasZdeterm ned that the gene expression
had significantly "increased” or "decreased". E7070, or ER-35748 or

ER- 68487 wasseederh tenr dredijnirebae , HET ks Grclein qeRegnbyatiem HfoB8 VM
and culture was perforned. The results of analysis of RNA extracted from
the cellsthe dendonr sydnesudiisgeGenaChalpl over eleganpakedin th the results of
RNA anal ysis for HCT116-C9 cells obtained in the sanme manner except for
not addi ngdehermingd tAmta thesdumoracellstangd sysveptdblehtohtiexpr essi on

| evel s were increased in comon by the treatnents with three types of
drugs, E7070ticenEedsAUPHnd ER- 68487 (GenBank registration nunbers are al so

shown (the sane ghall a Ie/ an o%her tfbl es sho below)) is shown in
Table 1. SimlarThe REGIQC drogahasnof L hiREPY Sk & PEIMPESEFSY ver o

decreased | Q?mfi] treat S i h e S is
shown in Tg%?(g i 19?@5%141980&%%2%8 pf{éblfl%wié&lls_teﬂ;ﬁ—'_shttér ? ?8%%%3%?8& e name
D59253 NCBR i & bl P10 Gk i bod P78 A G tihd- GeRiugat hog, enzyme
D83767 Rep-8 HGL139-HT4910 FK506-Bi ndi ng protein HG3484-HT3678 Cdc-1i ke
ki nase | (€bkpdnekddl5ThEuant iBSSPoisdiddsant corpodiB3cdn B4 FbtdiRelS4
S- adenosyl et hi oni ne decar boxyl ase
as described above. The immunocassay reagent of the present
invention may contain components conventionally used in

ordinary immunoassay reagents in addition to the

aforementioned antibody.

Examples

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

them.

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

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

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

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

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



M60724 p70 Ri bosomal S6 ki nase al pha-1 MB4349 Transneni br qqm@;%@i n CD59
S61953 c-ErbB3 receptor tyrosine kinase U52960 RNA pol ynerase I1 conpl ex
conmponent SRB7 U84720 Export protein RAE1L U92014 Defective nariner
transposon Hsmar2 _Z18951 Caveolin Table 2 Registration -nunber Gene nane
ABOO0409 Serine/threonine protein kinase M\K1 A13000450 Putative
serine/threonine protein kinase VRK2 AB002380 Leukem a-associ ated Rho CGEF
AB003102 Proteasone 26S subunit p44.5 270002045 Cl T987SK- A- 589H AF002020
Ni emann- Pi ck C di sease protein (NPClI) AF008445 Phospholipid scranbl ase
D00723 Hydrogenrsar rEwarthetgt €ha, cglysi wers yal dasm 1465 8okl AAORO3r21852
KI AA0029 D26535 Di hydrol i poam de succinyl transferase D28364 Annexin |
D29677 KI mAGbeat addBid tirekribwmy @nddweromege86 Ubi quitin specific protease
8 D30756 Kl AA0049 D31883 Actin-binding LIMprotein D32002 Nucl ear cap

bi ndi ng protein D38521 KI AA0077 838552 KI AA0O073 D38553 Kl AAO074 D43947

KI AA0100 11 May 2005 stngle / nued) Registration
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Total RNA was extracted from these cells and subjected
to the subsequent analyses. The RNA extracted from the cells
cpltured for 12 hours with the drug and the RNA from
extggéteq the cells cultured for 12 hours without the drug
were used for the gene expression analysis using a DNA
microarray described in Example 2. HCT116-C9 was a substrain
isolated from HCT11l6 derived from human colon cancer
{American Type Culture Collection, Manassas, VA, U.S.A.), and
-ﬁCTllG-C9-C1 was an E7070-resistant substrain obtained by

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

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



nunber Gene nane D43948 ch-TOG D50645 SDF2 D50663 Dyneiqé3&5E§b§) D50912
O

RNA- bi nding notif protein 10 D50916 Ubi quitination factor 391

PAP39 D63480 Kl AA0146 D63506 Syntaxin-binding protein 3 D63875
TPR- cont ai ni ng/ SH2- bi ndi ng protein D63880 Kl AA0159 D78586 Miltifuncti onal
protein CAD D79983 Kl AA0161 D79987 Kl AA0165 D79988 Kl AA0166 D79991
KI AA0169 D83776 Kl AA0191 D83781 KI AA0197 D84307 Phosphoet hanol am ne
cytidylyltransferase D86981 Anyloid pr&&kursor protein-binding protein 2
D87435 KI AA0248 D87446 Kl AA0257 D87448 DNA t opoi sonmerase |I-binding protein
D87743 Sol uteacashd¢eitfaiiiony o gHBaAdHIA041TH &/cgih@naed-ant i gen
HG&2379- HT3996 Seri ne hydroxynet hyl transferase, cytosolic HX094-HT4364
Transcri pt Cehlsacere nesfovieded04088rDRA Bopbi sodreraswulrs .(t BpRal BIM504~~, ,
Muscl e gl ycogen synt hase J04543 Synexin L06845 Cysteinyl -t RNA synt het ase
L07033 H~dFaRyREtRFfdittaon thsael ¢adds podsawbirgiad &9 éhef actor C, 36-kDa
subuni t LO?ﬁQ? Ribosona#,protein 6 kinasec% LO7758 | EF _SSP 9502 L21936

I t

Succinate agi§8g%%%5éggi S&&Opr%%é n{ FI6E emotherapy Center, 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 éurves measured by the MTT.method
{(Mosmann T., J. Immunol. Methods, 65, 55 (1983)) are shown in
Fig. 1. The actual operation was performed by using
CellTiter 96 Non-Radicactive Cell Proliferation Assay
" (Promega, Madison, WI) according to the attached operation
manual.

Total RNA was extracted from the recovered cells by

- using TRIZOL Reagent (Life Technologies Oriental) according

to the attached operation manual.

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

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

primer.



MB8163 A 0

L25444 TAF1170-al pha L25931 Lam n B receptor L33075 Ras
GlPase-activating-like protein | QGAPI L33881 Protein klnase |ota I sof orm
L38810 Proteasone 26S subunit p45 L40395 Eukaryotic initiation factor
2B-beta Retinoblastoma susceptibility protein. (RBl) 11 -May 2005 31 Table
2 (continued) Registration number Gene rame L47276 Al pha topoi sonmerase
truncated-form ML5796 PCNA ML9267 Troponyosin M22632 Mt ochondri al
aspartate aminotransferase M3379 GIRdse-activating protein ras p2

M24486 Prolyl 4-hydroxyl ase al pha subunit M9204 DNA- bi ndi ng factor M29550

Cal cineurin Al M3EAS6 tdiiguiplyl BrcrPXy )t armidgqaly, hydriglease1 ¥B3518

RLA- B- associ ated transcript 2 (BAT2) M34309 Epidernmal growth factor
recept or FERSt NMF&QD bOftfesel 10 aMplTT atOmMnaNTansfisr asé 25905

M t ochondri al NAD(@; + dependent malic enzyme Mb8525

Cat echol - Wk PePer8ssiph/b DD 1Re Ve sy MuansiCHARL3SRBYTEa iderh-t ubul i n

W11 st oyl 36 %eﬁme”%ﬁ%%iwﬁiﬁﬁéﬁéét%ﬁ%aﬁﬁ g5 '@OEéL SUBi o 1 act or
C o DacopHL L d A aVB L339, e HER! | ALAGRON £y, Vo ke BB (FFOY

anscrl "on activat or {
X Second strand buffer, 200 uM ANTP mix, 67 U/ml of DNA

ligase, 270 U/ml of DNA polymerase I and 13 U/ml of RNase H
were added and the mixture was allowed to react at 16°C for 2
hours to synthesize double—stranded cDNA. Further, to the
cDNA, 67 U/ml of T4 DNA polymerase I was added and the
mixture was allowed to react at 16°C for 5 minutes and then
10 pul of 0.5 M EDTA was aéded to terminéte the reéction.

The obtained cDNA was purified with phenol/chlorofbrm,
and a labeling reaction with biotinylated UTP and CTP was
carried out by using RNA Transcript Labeling Kit (Enzo
Diagnostics) according to the. attached operation manual. The
reaction product was purified with Rneasy Column and heated
in 200 mM Tris/acetate buffer (pH 8.1), 150 mM magnesium
acetate, 50 mM potassium acetate at 94°C for 35 minutes to

obtaé%:fpagment CRNA.

2) Hybridization with DNA microarray (Généchip) and
measurement

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

staining, strepﬁavidin—phycoerythrin-and biotinylated goat -



MB1432 Medi um chai n acyl - CoA dehydr ogenase (MCAD) ©MD2439 BSWE NRpEI ch
protein MB3056 Monocyte/ neutrophil el astase inhibitor M58 A°C
transcription factor 62kD subunit (BTF2) M59---,, Honeobox protein PHOX1
MB7935 Transcription factor | SG--3 S58544 75kDa infertility-related sperm
protein S59184 RYK = related to receptor”tyrosine kinase S72904 APKI
antigen = MAb KI recogni zed S78085 PDCD2, Rp8 h6nol og S80343 Arginyl -t RNA
synt het ase (ArgRS) U01062 |nositol 1,42&-triphosphate receptor type 3
U02566 Receptor tyrosine kinase tif U04285 Lysosomal acid |ipase U06631

H326 U0723ht®-EkeBpESaHENE TRy el 76844 ! Sagid s3hE ndahudrogenase 3
(NAD+) al pha U079€9 Al dehyde, dehydrogenase 6 (ALDHo6) U08815 Spli cesonal

protein SHaBlstinhby BPOIsink? HRARIgod (6ANLASYEA onfRREH SIgahner nunber Cene
nane UL0324 Nuclear factor NFOO U11791 Cyclin H Ul5174 N p3 U15306

DNA- bi ndi n(ilepioetti hadlexid) WiB82¥hsODEl s E1888dsRenaptiortangriagi. neTHa nase
DTK U20979 Chronmatin assenbly factor-1 pl50 subunit U22233 :

Met hyl t hi d8eresraechsapitnagurss at23093nEukyry®ine dmiaxcatiasaonact or

2B-epsilon. U23946 LUCAL5 U26648 Syntaxin 5A U27459 Origin recognition
conpl ex pﬂ&ﬁanaE #d%oiBy |

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

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

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



U27460 Uridine di phosphogl ucose pyrophosphoryl ase U28413 {pglsgypngs syndrone
conpl enentation group A U28811 Cystein-rich fibroblast growth” factor
receptor U28831 Immuno-reactive with anti-PTH Ab U28963 Gps2 U30313

D adenosi ne tetraphosphatase U30521 P311 HUM -3.1 U30827 Splicing factor
SRp40-3 (SRp40) U30828 Splicing factor SRp55-2 (SRp55) U34252

Gamma- am nobut yr al dehyde dehydr ogenase .. U34683 d ut at hi one synt het ase
U36341 SLC6A8 U40282 Integrin-Ilinked ¥’nase U46006 Smooth nuscle LIM
protein (h-Snil u49844 FRAP-rel ated protein (FRPI/ATR) U5007_~', Guanine
nucl eot i deT2xtsh ge factor p532 U50939 Anyl oid precursor protein-binding
protein | rI534EENNPH. UDI quihone oxidoreductase suburitBI3—U57629
Retinitis pigpeent osa GIPasgd gdHhat or U60808 CDP-di acyl gl ycerol synthase
U61145 Enhangceh Of zeste om0 U61263 Acet ot actate synthase honol og
U63743 ni to,1t ﬁacentrorrer e- gbggs%c?%_eerc?ckil_ﬂ%sﬁ”fﬁ) (EM':A% U65785
oxygen-redd®éd protei n ORPLSYLIYTPAIRIILing7 enameCH U76764 CD97 U77413
O linked &ENAE transferasekepdd7949 Cdc6-rel ated protein (HsCDC6) U79241

d one 2373831139Miy4 R005 33@@@1@1%1&@09%&;‘3@ Regi strati on nunber Gene
/3¢

name U30034k3\Mshoghsyydri al idycemﬁ@li]@itngsgept(l precur sor

J04152 Tumor-associated antigen GA733-1, MIS1
M21154 S-adenosylmethionine decarboxylase
M60724 p70 Ribosomal S6 kinase alpha-1
M84349 Transmembrane protein CD59
561953 c-ErbB3 receptor tyrosine kinase
052960 RNA polymerase II complex component SRB7
U84720 Export protein RAEL
092014 Defective mariner transposon Hsmar2
Z18951 ' Caveolin
Table 2
Registration

. number Gene name
AB000409 Serine/threonine protein kinase MNK1

- AB000450 Putative serine/threonine protein kinase VRK2
AB002380 .~ Leukemia-associated Rho GEF
AB003102 Proteasome 265 subunit p44.5
AC002045 CIT987SK-A-589H1 ,
AFQ002020 Niemann-Pick C disease protein (NPC1)
AF008445 Phospholipid scramblase ,
Do00723 Hydrogen carrier protein, glycine synthase
D14659 KIAn0103
D21852 KIARQ029
D26535 bihydrolipoamide succinyltransferase
D28364. Annexin II
D29677 KIAA0054
D29810 Unknown product
D29956 Ubiquitin specific protease 8
D30756 KIAA0049 '
D31883 Actin-binding LIM protein
D32002 Nuclear cap binding protein
D38521 KIAR0077
D38552 KIAR0073
38553 KIBAQG074

D43947 " KIAA0100



Ug1554 CaM ki nase Il isoform U35611 DNA-PK interaction protl?fim 39E)

U89606 Pyri doxal kinase U90426 Nucl ear RNA helicase W94319 Transcri ption
coactivator p75 (DFS70) UW95740 362G6.1 U97188 Putative RNA binding protein
KOC X06745 DNA pol ynerase al pha subunit X13482 U2 snRNP-specific A
protein X51956 Neuron specific (gamm) enol ase X53587 Integrin beta-4
X54199 X54867 NKG&2-A X59871 T cell factor 1 X61100 75 kDa subunit NADH
dehydr ogenase precursor X66364 Serineighreoni ne protein kinase PSSALRE
X68836 S-adenosyl net hi oni ne synt hetase X70476 Subunit of coatoner conpl ex
X75535 PxF X81003 HCG V x84740 DiApiiegasechbhiingi®dy)p4 Yeast methionyl -t RNA
synt het asRcAWIQGHE X9I8248 SortiTin X99209 Argi ni ne methyl transft er ase
Y08612 Nup8fhet08682 Carni t¢pe palkgi toyl transferase | type | Y131L
Serine/ t hpgoly ne protein Kijne SAX ZT1518 Hi sti dyl-TRNA'Synt hetase z17227
Transnmenbrane receptor pro?ern CRF2-4 746629 SOX9 768747 | npogen 38 Two
ki nds of BY®¥™resistant stPEA ns (C9-A and another resistant strain
(C9-C4) obP@étkd in the sabenadt (BATRISICO- ) were treated with 8 VM of
E7070 forpi@imurs in the m&mbindingaiotds sesgetihbsd above, and variations

of the gepsogis Ubiquitination factor E4A

D61391 PAP39
D63480 KIAAO146
D63506 Syntaxin-~binding protein 3
D63875 TPR-containing/SH2-binding protein
D63880 KIAAQ0159
D78586 Multifunctional protein CAD
D79983 KIAaAa0161
D79987 ‘KTYAAO0165

- D79988 ) KIan0166
D79991 KIAA0169

.D83776 KYAAQ(191
D83781 KIAAD197
D84307 : Phosphoethanclamine cytidylyltransferase
D86981 Amyloid'precursor protein-binding protein 2
‘D87435 KIAROD248 '
D87446 - KIAR0257
D87448 DNA topoisomerase II-binding protein
D87743 Solute carrier family 9
HG1869-HT1904 Male enhanced antigen
HG2379-HT3996 Serine hydroxymethyltransferase, cytosolic
HG4094-HT4364 " Transcription factor Lsf-Id B
J04088 DNA topoisomerase IT1 (top2)
Jo4s03s Muscle glycogen synthase
J04543 Synexin
1L,06845 ' Cysteinyl-tRNA synthetase
L0O7033 Hfdroxymethylglutaryl—CoA lyase
L07540 Replication factor C, 36-kDa subunit
1.07597 Ribosomal protein S6 kinase 2
L07758 ~ IEF SSP 9502 '
121936 Succinate dehydrogenase flavoprotein subunit
L25444 ~ TAFIX70-alpha '
L25931 Lamin B receptor _
L33075 Ras GTPase-activating-like protein IOGAP1
133881 _ Protein kinase C iota isoform

. L38810 Proteasome 265 subunit p45
140395 * Eukaryotic initiation factor 2B-beta

L.41870 Retinqbléstoma'susceptibility protein (RB1)



expressi-on were analyzed by using GeneChip for the genes 1% %yzo% 05 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 |evels are changed
in common by the treatnents with these t'hree types of anticancer agents
can be used as surrogate markers of antitunor effect of E7070 and its

rel ated conpounds by neasuring each of3Xheir changes or changes of two or
nore of themin conbination. Exanple 3 Gene expression anal ysis by
quantitative PCR In order to confliabdet Bafcoatimgédns i n_gene expressi on

obt ai ned Regkxtamplien?2 refl ected the susceptibility of a tumor cell to
E7070, chapgesr of gene expéessinemein E7070- susceptible cells and
E7070-resigtzud cel | s wer eapaimtbpsidomnerge@tiriuhahtae fBER usi ng RNA shown in
Exanpl e 1y1SYRR Green and pABl Prism 7700 Sequence Detection System
(Perkin-E Appl i ed Biogsystens). The operation was perfornmed in two
steps of gﬁ%@erse transc?%{?ﬁcimgﬁ)sf"éacti on and PCR reaction. The reverse
transcri pt##®% eacti on as ¥Herdhppdriak @gprapiatea ARt eREfehPseaddi ng 1 x
TagMan RTMBE¥T%r, 5.5 MM MiTHdBe-500i wWidiNTIratiein s B2YM ol i go d(T) 16
primer, Of2ifad of RNase iprblyilt erhpdibxyladd diphk safbubtitti scri be Reverse
Transcri puaggog Per ki n- El mepya Aiphi &y dalcesystens) to 1 Rg of the total RNA
keepi ng t g df xture at 25,C for 10 minutes and then heating it at 480C

for 30 mn Ees. The reacti on, was tet mnated b cheat i %g it 95'C for 5
YeE8¢¥9%n as 11 May 2005

nm nut es. $Wot ai ned CONAURERRELR; ernbeyy L o-aidnpbR
35 the se¥dddldstep. The POLA-dEmesseriated twanscedrok (PATA) reaction system
conposed #8430g of CDNA, EpideSMBR d¥cwthufdaior r3cdyiMob@iR3 200 [ AM each of
dATP, dCTRzaquh dGTP, 400 |é§ﬂd§éIEb aspartate aminotransferase

M55905 Mitochondrial NAD(P) + dependent malic eniyme
M58525 : Catechol-O-methyltransferase

M59911 : Integrin alpha-3

M61764 Gamma-tubulin

M62994 Filamin B

M74089 TB1

M85085 Cleavage stimulation factor

M86707 . Myristoyl CoA: protein N-myristoyl transferase
M87338 Replication factor C, 40-kba subunit (Al)
M87339 o Replication factor C, 37-kba subunit (RFC4)
M88163 Global transcription activator (hSNF2/SWIZ2})
M91432 Medium-chain acyl-CoA dehydrogenase (MCAD)
M92439 Leucine-rich protein

M93056 Monocyte/neutrophil elastase inhibitor _
M935809 ‘ Basic transcription factor 62kD subunit (BTF2)
M959%§§ 3 Homecobox protein PHOX1

M97935 Transcription factor ISGF-3

558544 75kDa infertility-related spefm'protein
$59184 RYK = related to receptor tyrosine kinase
572904 .. APKI1 antigen = MAb KI recognized '
S78085 PDCD2, Rp8 homolog .

580343 - _Arginyl-tRNA synthetase (ArgRS)

01062 Inocsitol 1,4,5-triphosphate receptor type 3
U02566 ' Receptor tyrosine kinase tif

704285 : Lysosomal acid lipase

U06631 S “H326

u07231 ~ G-rich sequence factor-1

V07681 Isocitrate dehydrogenase 3 (NAD+) alpha
uo7918 . Aldehyde dehydrogenase 6 (ALDH6)

u08815 : Splicesomal protein SAP61



200 nmprimer pair, 0.01 UR AnpErase UNG and 0.025 U [t] 44 ljohga Cold
DNA Pol ynerase (Perkin-El mer Applied Biosystens). The PCR reaction was
performed with reactions at 500C for 2 mnutes and at 950C for 10 m nutes
followed by a cycle of reactions at 950C for 20 seconds, at 550C for 20
seconds and at 72'C for 30 seconds, which are repeated 40 tinmes. As the
primers, oligonucleotides having the nucleotide sequences of SEQ ID NOS: 1
and 2 were used for GAPDH, those of SED ID NOS: 3 and 4 for S80343, those
of SEQ ID NCS: 5 and 6 for U07919, those of SEQ ID NOS: 7 and 8 for
U11791, those of SEQ ID NOS: 9 amhble RofchdBb80%ed) hose of SEQ ID NOCS: 11
and 12 f oReyll83@tiobhose of SEQ ID NCS: 13 and 14 for U63743, and those of
SEQ | D NOBurliér and 16 for ®ededGédmeThe mMRNA | evel in each speci nen was
quant i fi edipy2q measuri ng f huOrLsCenssd RFemsity. I n conparison of two or
nmore speciyipng, quanti tati&?cfﬂ]l yes were corrected based on the, !'QNA

| evel of in each speg n. The rel ationshi ps between the drug
treatnent tine and each evel are showmn in Figs. 2 to 5 where the
quanti fi ed1¥3%e at 0 hour P¥AtRipding Pretayn tFEdt nent was used as a control
(100% . TH&8ZHnes showed €b@léHar gest expression variation in HCT116-C9

wi th the ubsghest susceptiBedddtor(fybside, kBiddel BTt he susceptible strain
LX-1, al | ybhgrgenes except of Qina$8R 343 HBOYC - B¥DF §5Slo0RuMaliat | ons

al t hough [’%?%éﬁrl ation naglgééhuq%ﬁié’/\éec{e% §Iqal Iher ltéhaglﬁlt hose 1n HCT116- C9
(Fig. 3). e other hand, N0 expression VEPPATT07%Ras observed for the
resistant Y6$9%fi n 11 may 20B%kamygtierrigieoiay fpeter 2BrePsH@N n t he
resistantU33¥i n LX-1-E2, LU@EAISh showed some growth inhibitory effect at

t he drug uvzeswgentrati on of Sghtdxisesh i n 'the experinent, Ul11791 showed an

expr essi op2zdwange- and MD5888; ARdrLiRRQLishawag1ax Sidbin £XRRESS) On change
(Fig. 5).ygdhgevariations |lgr%%e§jgd ] %gf&% gepe I %%gléaa/eqalsg Exanple 2
correl at eﬁ éelelthe suscepti. iTit %;8 7 7ang i b as contiried that the
genes retU§88f§d in ExanpleciFK? P rome complementation group A

Cystein-rich fibroblast growth factor receptor

U28831 Immuno-reactive with anti-PTH Ab

028963 Gps2

U30313 Diadenosine tetraphosphatase

U30521 P311 HUM -3.1

u30827 Splicing factor SRp40-3 (SRp40)

30828 Splicing factor SRpS55-2 (SRp55)

U34252 Gamma-aminobutyraldehyde dehydrogenase
34683 Glutathione synthetase

U36341 SLC6A8

U40282 Integrin-linked kinase _

U46006 Smooth muscle LIM protein (h-SmLIM)

U49844 FRAP-related protein (FRP1/ATR)

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

U61145 Enhancer of zeste homolog 2

U61263 7 Acetolactate synthase homolog _
U63743 Mitotic centromere-associated kinesin (MCAK)
u65785 . Oxygen-requlated protein ORP150

U72514 C2f

072515 C3f

u76764 CD97

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

079241 - Clone 23759



used solely or in conbination as surrogate markers of antilig&ﬁkz%gect of

E7070 and its rel ated conpounds. Exanple 4 Analysis by ELI nong t he
genes listed in Table 2 in Exanple 2, the expression |evel of X51956
(Human ENQ2 gene for neuron specific (gamm) enol ase), which has been
reported to be secreted out of the cell,~was exam ned by the already
reported ELI SA nmethod (Duncan M E., McAleese S. M, Booth NN A, Mlvin
W T., and Fothergill J. E., J. of Imiddol. Methods, 151, 227-236, 1992,
Yamaguchi K., Aoyagi K., Urakam K., _.Fukutani T., Mki N., Yamanoto S.,
G subo K., Myake Y., and Kodamgable 2pgcodtifigeder Res., 86, 698-705,
1995). Theegbedradlomeasurenent was carried out by using NSE ELI SA Kit
produced hymi#iken Cheni cal cénkokiwm¢ according to the attached reference.

Exanpl e Sygeay expressi on g wehdridt GRESAnddiRdS SAREEESe (PRREr&3Pr €SSi on
changes |%£%e ki nds of Eﬁgg&gg 9f 1 HCI116-C9 (human col on cancer cell
- reast Gl

strain), - 435 (human cancér cell strain) and MOLT-4 (human T
| ynphobl a8B7%1411 May 2005 DB gRERHFACTIRN | PRYRAR ¥ I€dused by E7070
(treated #PP¢0®8 pM for 12PYisidoxplykinasexani ned by using GeneChip in the
sanme nmann@po4ss i n Exanpl eNz-leAr| REA leflithee genes of which expression was
enhanced yd4$id i MeS or NOrBrddice@PPIVh IBabbf/deBEEs7Ki(BES7TOf cancers is
shown in Tablg 3. Further, ;add gt of the genes of which expression was

i nhi bi ted zf times or nore in.common . i.n. the three kinds of cancers is
shown in YABI® 4. Since t hEi¥e R Rindirg SBFRUSESH varies (enhanced or
reduced) FR6EBMMDN in t heRNA Polainesasst atpea tspseitki nds of cancers

est abl i sh&#3482om cancer pe2 issRNB-spadifiiotmlprptdidferent genetic
backgroungsigsg e very |i kehsudod Bpedivie ¢hasel)y awseséated with the E7070
antitunor yagdd-on mechani sm mp Lo fhe tunor cells, it is considered

t hat they e used as v g k when susceptibility of a tunor cell
to E7070 égmsl?;s rel at ed YenddTaTRE St

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
Yl3l§% . Serine/threonine protein kinase SBK
211518 Histidyl-tRNA synthetase
217227 Transmenbrane receptor protein CRF2-4
246629 S0X9 :
Z268747 Imogen 38

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

expression were analyzed by using GeneChip for the genes



conmpounds is tested. Table 3 ~ Registration nunber Gene E@g% gé§§1,4-,

Ubi qui tin-conjugating enzyne D83767 Rep-8 HGL139-HT4910 Fk g- I'ndi ng
protein HG3484-HT3678 Cdc-1ike kinase 1 (O kl) M1154 S-adenosyl net hi oni ne
decar boxyl ase M0724 p70 Ri bosomal S6 ki nase al pha-1 S61953 c- ErbB3
receptor tyrosine kinase U52960 RN A pel yherase || conpl ex conponent SRB7
Ug4720 Export protein RAE1L U92014 Defective mariner transposon Hsmar2 11
May 2005 38 Table 4 Registration nudber Gene nanme ABOO0409
Serine/threonine protein kinase MNKL ABOQ0450 Putative serine/threonine

protein kiliatedVRK2Tab(E9204nCI2T98ESKa Ard8PHI, NP QR4S tRaesphol i pi d
scranbl ase D00723 Hydrogen carrier protein, glycine synthase D14659

Kl AA0103 ' B2t8e2skH A0 02SciRRGH3D 1Nt tdelsi peanbie wak obpdtveaansinetase
D32002 Nucl ear cap_bi nding protein D38521 Kl AAO077 D38553 KI AA0074 D43947
Kl AAO 0O bsddi StRRARSE nding notif protein 10 D61391 PAP39 D63480 Kl AA0146

D63880 Kl AA0O159 w L
From the above results, it is apparent that genes of

which expression levels are changed in common by the
treatments with these three types of anticancer agents can be
used as surrogate markers of antitumor effect of E7070 and
its related compounds by measuring each of their changes or

changes of two or more of them in combination.

Example 3 Gene expression analysis by guantitative PCR

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

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

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

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



D78586 Multifunctional protei-n CAD Dr79983 KIAA0161 D7999] 1k 69
D83781 Kl AA0197 D84307 Phosphoet hanol am ne cytidyl yl transferas 7446
Ki AA0257 HGL869- HT1904 Mal e enhanced anti gen H&379- HT3, 996 Seri ne

hydr oxynet hyl t ransferase, cytosolic HG094-HT4364 Transcription factor
Lsf-1d J04088 DNA topoi sonerase || (top2)~ LO7758 | EF SSP 9502 L21
Succi nat e dehydrogenase fl avoprotein subunit L25931 Lamin B receptor
L38810 Proteasone 26S subunit p45 L418¥®D Retinobl astoma susceptibility

protein (RBl)

L47276 Al pha topoi sonerase truncated-form ML9267 Troponyosin

M22632 M tneheadondl segpar rakeperi PedcENs] afas @ar¥B8406ubNfn ba ndi ng factor.
M29550 Cal ci neurin Al MB0496 Ubi quitin carboxyl-term nal hydrol ase M34309
Epi der mal rgeonibnf agsiorm rasggised HER3 NG58O5ciA pchonBYRR PRRDEREfer,
dependent malic enzyme M1764 Gamma-tubulin MB5085 C eavage stinul ation
factor 113vai EGOE., Z90Tall eadh(ebndATRie AICTHRegids dGAPI, oAl A UMb etUTne nane
MB7338 Replication factor C, 40-kDa subunit (Al) M1432 Medi um chain

acyl - CoA d@RyaMopehage RaEAD) - ONpY4{Bd RBpErage rih 3rdbtleildoNidnbe

/ . Qphi i_nhi bi MD5809 ' I pti f
2KkD SubultbLt Bzo B ANE Fod A st o P ERR e By g PUion Tecter

Biosystems). The PCR reaction was performed with reactions

at 50°C for 2 minutes and at 95°C for 10 minutes followed by

a cycle of reactions at 95°C for 20 seconds, at 55°C for 20

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 U18291, 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 mBNA level of GAPDH in each specimen. The relationships
S B

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 génes 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



S72904 APKI anti‘gen = MAb KI recognized S78085 PDCD2, Rp81q%g§)%5u)1062
equence

Inositol 1,4,5-triphosphate receptor type 3 UW07231 Grich s

factor-1 U08815 Splicesomal protein SAP61 U11791 Cyclin H Ul5306

DNA- bi ndi nq protein NFXI U18291 CDCl6Hs Ul8934 Receptor tyrosine kinase
DTK U20979 Chromatin assenmbly factor-l.pl50 subunit U22233

net hyl t hi oadenosi ne, phosphoryl ase U23028 Eukaryotic initiation factor
2B-epsilon U23946 LUCAL5 U28831 | mungéreactive with anti-PTH Ab  U28963
Gps2 U30828 Splicing factor SRp55-2 (SRp55) U34683 d ut at hi one synt het ase
U40282 | ntergrii-Idonkad (ki gase) UAARH4 FRAR &@s%%gnerei@é{h (HRA /HTR)  US0939
Anyl oi d precursor protein- blndlng protein | U57629 Retinitis plgﬁentosa
GlPase regdiiathoshoWéedll damEntredvestt iafh Reidicayherreey 2t WSl UV7413

O linked G CNAc transferase U77949 Cdc6-related protein (Hs Ur9241
Cl one 2373®rid@@d34tibht of hend ivded rn'trerumﬂie&permﬁahtpla‘xﬂwlecéﬂcﬁéﬁ U81554
Cam ki nase Il isoform U89606 Pyri doxal kinase U94319 Transcription

coact i vat 6% r??‘?r@BFS‘?B) chamgy 4 DNR Y isda ¥4 83P phahewddint tsDigdus82 U2
SnRNP- speci fic r ot X 956 uron specific (gama) enolase X54199
GARS—AIRSQ§3§?S§6% 86933 it NADH dehydrogenase precursor X68836

S'adenosyl”Eth'QQﬁn%a§¥Q£Bgﬂ§lE% expression of the gene retrieved in

Example 2 correlated to the susceptibility to E7070, and it
- was confirmed that the genes retrieved in Example 2 could be
used solely or in combination as surrogate markers of

antitumor effect of E7070 and its related compounds.

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

reference.

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

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



11 May 2005 40 Table 4 (continued) Registration nunber R%& 5 X70476
Subunit of coatoner conplex X75535 PxF X99209 Argini ne nethy ransferase
Y08612 Nup88 Y08682 Carnitine palmtoyltransferase | type | 217227
Transmenbrane receptor protein CRF2-4 |Industrial Applicability According
to the present invention, by nmeasuring-an expression |evel or levels of a
gene or genes listed in Tables 3 and 4 in a tunor cell collected froma
cancer patient treated with an anticahter agent represented by the

general formula (lI) or causing the anticancer agent represented by the
general f Dedkdmid |Jell0 saGtainyNcaub8d0by CETH70 Cfﬂﬂé%ﬂ:fe@d wiltBMgaud apeer

patient and nmeasuring an expression |evel or vel s of a gene or genes

| i sted i nldaless B wened examiggdcbpt ibihgtGerdChire itnurniie selne mennée
anticancer agent can be exam ned. 11 May 2005 41 WHAT IS CLAIMED IS: 1. A
met hod f ofSt ¥3tFFRIPRNSs é%ptlblllty of a tunor cell to an anticancer agent,
whi ch conprise sion level or |levels of a_gene or

genes selected$§rﬂ£ﬁ%lé¥; 8u%e§§ﬁgég ﬁbC%fe¥9ﬁﬁiﬁﬁﬂ§;W% F@BanFﬁdTables 3
and 4 in @ §uphfe Lol (ol ﬁg\tg nfhpRM 8 LR0CELre DAL o r%@h?gr%“l §Q

anti cancer " agent represente ow ng general fornu
W-S02X C shbi@h el T%Hl@%@seﬁhstﬁeﬁp@qyféﬁ GOk hBl GYRELCoRTBLA C TiNg,

expression was inhibited 1.8 times or more in common in the

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

compounds is tested.

Table 3

Registration

number - Gene  name

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

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

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

U92014 - Defective mariner transposon Hsmar2




whi ch may be substituted, B represents a 6-nenbered unsatuqq%&@iﬂmgrocarbon
ring or a 6-nenbered unsaturated heterocyclic ring containing one

nitrogen atomas a heteroatom each of which may be substituted, C
represents a 5-nenbered heterocyclic ring containing one or two nitrogen
atoms, which may be substituted, Wrepresents a single bond or.-CH=CH, X
represents -N(R )- or an oxygen atom Y represents a carbon or nitrogen
atom Z represents -N(R2)_ or a nitrogaa atom and R and R2 may be
identical or different and each represent a hydrogen atomor a |ower alkyl
group, ancrahiedaterm ning that the tunor cell is susceptible to 11 May 2005
42 the anticancer agent when the expression level or levels of _the gene or
genes |i st Fwratdshe 3 increase, or the expression level or |levels of the
gene or ¢ i j M¢ecrease in _conparison_with those in a
tunmor cel |12B0@4d%ct ed fr omSehene/amreonipet pesteivekonasd mukir eat nent with

the anticamoecsmgent. 2. Apgehfind Goridshtoehiskspeptdi kihasOlrRz t unor
cell to aeappdsancer age@&ngq% Ch_g gises: 1) causing an antipgncer
agent to tunor ce ol.l.ecte r a cancer patient, sai _
ant i cancer%&tgog%tf'abei ng reé 8%@?10[1&8"%)/??%8?%? owi ng general formula (1): B
C WSxP%2{herein A re Y5 CaritopYRteia o 1Y idpc BYeth@ssnat i ¢ ri ng,
whi ch may D3463%bsti t ut ed, BIARpYEsents a 6- nenber ed unsaturated hydrocarbon
ring or ab268sEnbered unsakuradod heterocyclic ring containing one

nitrogen abesysns a heter OabQH}d&ﬁq_BoQﬁid@hEﬁt}&:i%itp&sferase

D32002 Nuclear cap binding protein

D38521 KIAROOT7

D38553 KIAAO0074

D43947 KIaA0100

D50912 . RNA-binding motif protein 10

D61391 PAP39

D63480 KIAARD146

D63880 KIAAO159

D78586 : Multifunctional protein CAD

D79983 KIAA0lel

D79991 KIAA0169

D83781 KIAA0197

D84307 . Phosphoethanolamine cytidylyltransferase
D87446 KIARQ257

HG1869-HT1904 Male enhanced antigen

HG2379-HT3996 Serine hydroxymethfltransferase, cytosolic
HG4094-HT4364 . Transcription factor Lsf-Id

J04088 ~ _DNA topoisomerase II (top2)

107758 IEF SSP 9502 o

1.2193% Succinate dehydrogenase flavoprotein subunit
L25931 Lamin B receptor |
L38810 Proteasome 265 subunit pd5

L41870 Retinoblastoma susceptibility protein (RB1)
147276 _ Alpha topoisomerase truncated-form

M19267 Tropomyosin | ‘

M22632 Mitoéhondrial aspartate aminotrahsferase
M29204 DNA-binding factor |
M29550 | Calcineurin Al

M3(496 ' Ubiquitin carboxyl-terminal hydrolase
M34309 Epidermal growth factor receptor HER3
M55905 _ MitochondrialVNAD(P)'+,dependent malic enzym
M61764 . Gamma-tubulin | '

MB85085 o 7 Cleavage'Stimulation factor



substl t ut ed C represents a 5- rrenber ed het er ocycl icring cqu @0@9 one or
two nitrogen atons, which may be substituted, Wrepresents a sI ngle bond or
-CH=CH, X represents -N(R)- an oxygen atom Y represents a carbon or
nitrogen atom 11 May 2005 43 Z represents -N(R2)- or a nitrogen atom and
Ri- and R2 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 group38onsisting 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 anticancer_ adbBxtleen ddmtiexyprdessi on | evel or | evels of
t he gene ®eggenssilonsted in Table 3 increase, or the expression |evel or

| evel s of muhlbegene or_geneschegtaas in  Table 4 decrease in conparison with
those in as7epgreated tumpeptatdtiohhead@irhed mﬂ@edsmrﬁle gAgg ml or 2,
wherei n thgqa6xpression | e\(,lgg %Jh‘é‘&(ﬁ'écﬂ _ B8 NSi drg& Iﬂ@asur ed by
quanti fyi ng 9RNA or are a transcription progué product s
of the geng<or- genes by u5|Lﬁ§Cé“WC Y& ay. 4. The method according to
claim | ofM9305Gherein the MORPFESINEHtTARIEL Blagi@sel sniiths gene or genes
are neasuM@880%y quantifyi Mgsan tRNAsoriftNAs Gh¢tsir &2kD ssubrails CIHTPR) on
product omoppssiucts of thergenaGptaenesadtyrgreei-st Etivg PCR. I5 A4reaﬁglenh
for quantighybpg an RNA for Rih Loed in claim ic
conpri ses Sgy g®! i gonucl eot ﬁggggdodr%aggentagyﬁgo?%%ﬁm\m as a conponent. 6.
The et hog accordl ng to claim Wherei n the expression |evel or

levels of "hBene or genegna?ht%ésﬂr%Tfri}fhwafﬁosec%%ytmﬁaﬁt| fying a
‘protein oUoBEdt ei ns which &reich geavepreodastor-1

U08815 Splicesomal protein SAP61

U1l1791 Cyclin H

Ul5306 DNA-binding protein NFX1

018291 : CDC16Hs

018934 Receptor tyrosine kinase DTK

U20979 Chromatin assenibly factor-I p150 subunit
U22233 Methylthioadenosine phosphorylase

023028 Eukaryotic initiation.factor 2B-epsilon
023946 LUCA15

U28831 Immuno-reactive with anti-PTH Ab

U28963 Gps?2

U30828 Splicing factor SRp55-2 (SRp55)

U34683 Glutathione synthetase

U40282 Integrin-~linked kinase

U49844 ‘ FRAP-related protein (FRP1/ATR)

050939 Amyloid precursor protein-binding protein 1
U57629 Retinitis pigmentosa GTPase regulator
U6lldy Enhancer of zeste homolog 2

U72514 c2f

U77413 0-linked GlcNAc transferase

U77949 Cdc6-related protein (HsCDC6)

U79241 Clone 23759

‘UB0G24 ‘Mitochondrial intermediate peptidase precursor
081554 CaM kinase II isoform '
U89606 Pyridoxal kinase

U94319 Transcription coactivator p75 (DFS70)
X06745 DNA polymerase alpha subunit

X13482 - " U2 snRNP-specific A protein

X51956 Neuron Specific (gammé}_enolase

X54199 ~ GARS-AIRS-GART

X61100 ©75 kDa subunit NADH dehydrogenase precursor

X68836 5- adenosylmethlonlne synthetase



or products of the gene or genes by an imunochem cal nethgq.pay/2005he

nmet hod according to claim6, wherein the expression |evel or |evels of the
gene or genes are neasured by quantifying a protein or proteins which are
a gene product or products of the gene or genes by ELISA. 8. The nethod
according to claim®6, wherein the expression |level or levels of the gene
or genes are neasured by quantifying a protein or proteins which are a
gene product or products of the gene % genes by Western blotting. 9. An

i mmunoassay reagent used in the nmethod as defined in claim®6, which
conprises_an antibody directed tadile 4prebatinasdp conponent. 10. The

met hod acdegdstwpttioncl aim 1 or 2, wherein A represents benzene or pyridine
whi ch may dvebgubst it ut ed, Bend efamesent s benzene which may be substituted, C
represent x7opyérol e which gayudie s¥bséddonbedeonditgpr esents a single bond,
and X and y4sBgih represent - NH. 11 May 2005 45 ABSTRACT OF THE DI SCLOSURE
Suscepti bi)g i Eé of a tunor cel] to an anticancer agent 1is tested by

measuri ng AR-8xpressi on | ePEIHRe BEEIELtEpNSEergshe or genes sel ected from
the group ¥98A3% sting of thBukfthes |isted in Tables 3 and 4 in a tunor cell
col l ected ¥WB68Z a cancer p@airrentiner palreidowl tithmaiepsadd daangee mgent (E7070
and rel at;ad2gpnpounds t heres{gmemBiak@ye-Btd:hratidiL@ReeLg agent to act on
a tunor cell collected froma cancer patient and measuring an expressi on

| evel 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 determ ning that
the tunor cell is susceptible to the anticancer agent when the expression
| evel or Ireveksrohl tAppidensipitgenes listed in Table 3 increase, or the
expression level or levels of- the gene or genes listed in Table 4
decrease. 11 Mapc2063indeguemee presentyinvention, by measuring an

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

be examined.



<110> Eisai Co., Ltd. <120> Method for testing susceptibilikyyffogoynor cell
to anti.cancer age nt <130> 0124W00P1251 <150> JP 2000-357398° <151>
2000- 11-24 <160> 16 <210> 1 <211> 19 <212> DNA <213> Artificial Sequence
<220> <223> prinmer <400> 1 gaaggtgaag gteggagtc 19 <210> 2 <211> 20
<212> DNA <213> Artificial Sequence <220> <123> prinmer <400> 2 gaagatggtg
atgggattte 20 <210> 3 <211> 22 <212> DNA <213> Artificial Sequence <220>
<223> primer 11 May 2005 2/5 <400> 3 4kattttaeg gttccctgag at 22 <210> 4
<211> 22 <212> DNA '

WHAT IS CLAIMED IS:

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

1) meésuring 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
(1)

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

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

) g

C represents a 5-membered heterocyclic ring containing one or
two nitrogen atoms, which may be substituted, |
W represents a single bond or -CH=CH-,

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

Y represents a carbon or nitrogen atom,

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

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

2) determining that the tumor cell is susceptible to



<213> Artificial Sequence <220> <223> prinmer <400> 4 gatgaq 05
atgttcacct te 22 <210> 5 <211> 24 <212> DNA <213> Artificial "Sequence
<220> <223> primer <400> 5 cagaatcaat ageccagaga gctt 24 <210> 6 <211> 24
<212> DNA <Z13> Artificial Sequence .<220> <223> priner <400>6
gttgtggcgt tagaagattg gate 24 <210> 7.<211> 24 <212> DNA <20> Artificial
Sequence <220> 11 May 2005 3/5i" <223> primer <400> 7 gtcattctgc
tgagettgea ctta 24 <210> 8 <211> 25 4£212> DNA <213> Artificial - Sequence

<220>
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
Tab1e74 decrease in comparison ﬁith those in a tumor cell
collected from the cancer patient before the treatment with

the anticancer agent.

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

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

represented by the following general formula (I):

W—S0,X B
{1)

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

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

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

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

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

Y represents a carbon or nitrogen atom, -



<223> primer <400> 8 gagagattct accaggtcgt catca 25 <210a19m52g*3 23
<212> DNA <213> Artificial Sequence <220> <223> prinmer <400>79 .
ccaagttacg aagctctgtc cat 23 <210> 10 <211> 2 3 <212> ONA <213>
- Artificial Sequence <220> <223> prinmer <400> 10 tgtaggctgt ctggagcate tct
23 <210> 11 <211> 22 <212> DNA <213> Artificial Sequence 11 May 2005 4/5
<220> <223> prinmer <400> 11 tgttgattcc tcagaacgea te 22 <210> 12 <211>
24 <212> DNA <213> Artificial Sequencgzy <220> <223> prinmer <400> 12

4 represents —N(R?)— or a nitrogen atom, and
R! and R? may be identical or different and each represent a
hydrogen atom or a lower alkyl group,

2) measuring an expression level or levels of a gene or
genes selected from the group consisting of the genes listed
in Tables 3 and 4 in the tumor cell, and

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

tumor cell.

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

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

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

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

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

oligonucleotide complementary to the RNA as a component‘

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

expression level or levels of the gene or genes are measured



tgtatcatct cgcctaagac caag 24 <210> 13 <211> 22 <212> DNA|1<|qg9?>§005
Artificial Sequence <220> <223> primer <400> 13 atctcaccag gcataagctc ct
22 <210> 14 <211> -2a <212> DNA <213> Artificial Sequence <220> <223>
prinmer <400> 14 acagttcctc ctcttccttg gat 23 . <210> 15 <211> 21 <212> DNA
<213> Artificial Sequence 11 May 2005 ..5/"5 <220> <223> pri nmer <400> 15

ct caagagge tgacgcagaa t 21 <210> 16 <211> 23 <212> DNA <213> Artificial
Sequence <220> <223> priner <400> 164&tggctgaca tgatggtaga cac 23

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 dgenes are measured
by quantifying a protein or proteins which are a gene product

or products of the gene or genes by Western blotting.

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

protein as a component.

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

represents benzene which may be substituted, C represents
mhi: bbb ;

0

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

‘and X and Z both represent -NH-.





