DESCRI PTI ON MARKER FOR DETERM NATI ON OF SENSI TIVITY
TO ANTI - CANCER AGENT Technical Field [0001] The
present invention relates to a nmarker for determ ning
sensitivity to an anticancer agent which is used to
determ ne whether a cancer in a subject patient has a
t herapeutic response to an anticancer agent or not,
and to an application thereof. Background Art [0002]
There are various kinds_of anticancer agents such as
an al kyl ating agent, aPBPaRIRGAPHgent, an
antinmetabolite, an antitunor antibiotic, and an
MARKHR OB DETERMINAAION @OF ISENRIAEVISTY, Thd9erl-CANCER AGENT
anti cancer agents exhibit the effects in sone cases
and exhibit no ef f ect in other cases, which depends
on the kindof cancer. However, it is known that, even
TechhitDf #80£Er is a kind in which an anticancer agent
iIs confirned to be effective, the anticancer agent
[oo@ffibits the effect in some cases and exhibits no
ect in other cases, leading to interindividua
di fferences. Whet her an anticancer agent exh%bita %he .
of feE RIPIHRE CHNERT LI abe 17T Vi Wl Patieht ZO6r FRoET ™I
Is designated to as sensitivity to the anticancer .
sengifehvity FQ%B?HEW@Dﬁ@F@c%ﬂqWéF@B Hisgisere tocetayyingwhether
an anti cancer agent
a cancer in a subject patient has a therapeutic response to an

anticancer agent or not, and to an application thereof.

Background Art

[0002]

There are various kinds of anticancer agents such as an
alkylating agent, a platinum agent, an antimetabolite, an antitumor
aﬁtibiotic, and an antitumor plant alkaloid. In addition, those
anticancer agents exhibit the effects in some cases and exhibit
noeffect inother cases, whichdepends onthekindof cancer. However,
it is known that, even if the cancer is a kind in which an anticancer
agent is confirmed to be effective, the anticancer agent exhibits
the effect in some cases and exhibits no effect in other cases,
leading to interindividual differences. Whether an anticancer
agent exhibits the effect on the cancer of an individual patient

or not is designated to as sensitivity to the anticancer agent.

[0003]



devel oped in Japan, and has a nechani sm of antitunor

action based on the inhibition of topoisonerase I. In
Japan, CPT-11 indicated for non-snall-cell 1ung
cancer, small cell lung cancer, cervical cancer, and

ovari an cancer was approved as an effective drug in

January 1994. Further, CPT-11 indicated for gastric

cancer, colorectal cancer, breast cancer, sguanopus

cell carcinoma, and . mal | gnant | oma was approved

| TRARPURSRR Iyeraqhl or i ¢ (BTG 1) t Heér A5y sl GRIGPT agent

recogni zed to be one of standard chenotherapy , in
devedamed dlradapras , aahirbas| 4 medmniss adopatittumerf agtion based

colorectal cancer all over the world, and CPT-11 had

on tést abhivhedohhefefbpohsymetdoa-pat ent JBpennedPT-11t ndicated
6). In the chenotherapy for advanced or netastatic

for ¢RIV EEAl-cLaANG®hg LReceNDLERAN 1080 2ukgYcihdsr sUedrvical
as CPT-11 or oxaliplatin that l[aunched in 1990's, and

I - i.g di t] typifie : :
candiyl, UL R LI LEROIE e Soca 40 Sl Bl grug in
col orectal cancer ther fare .the | aupches of the
Tandy (FOGE . waBTEREE  WhETaby GMFHEHe et v, datsa e cancer,
including a survival rate has been inproved )
cologiestfarli caaNSeTr Neverdfle| €8BCery SEURREOUSr £&&drt carcinoma, and
situation the objective response rate is about 50%
ma l igmehrtthdyihphbma ofapappentetiocl midiudly an9ant iGRIhcer iagantti-drug

was admi nistered with high risks such as serious

thera@wehse eeent schayainell aehbevetet bE sespaase.chdietieerapy |,
is urgent need to establish a marker for predicting

in p%%?é?#?ﬁ%%éafage??ﬁggs?g%gfgﬁgagegécéﬁﬁ Usend Nfor colorectal
cancer all over the world, and CPT-11 had established the efficacy
(Non-patent Documents 1 to 6).

In the chemotherapy for advanced or metastatic colorectal
cancer, the combination of a key drug such as CPT-11 or oxaliplatin
that launched in 1990's, and a fluoro-pyrimidine preparation as
typified by fluorouracil (5-FU), which had been a main drug for
a colorectal cancer therapy before the launches of the key drug,
was used, whereby clinical performance including a survival rate
has been improved dramatically. Nevertheless, it is the present
situation the objective response rate is about 50%, and the half
of patient to which an anticancer agent was administered with high
risks such as serious adverse events have not achieved the response.

There is urgent need to establish a marker for predicting sensitivity

to an anticancer agent for use in determining interindividual



t herapeutic response (responder/non-responder). In

general, the treatnent schedul e of cancer chenot herapy

extends for a |ong period, and whet her the objective

response is achieved or not and whether the

adm ni stration nust be continued or not are

determ ned after sone courses of therapy were repeated

nonitoring for adverse events. However, it is the fact

that a long time has passed and a high health care
theXaRAUIES IRPPRIAr FRFPRARIFT/ MR TEFRRIAGHY- t he

adverse events have been al so expressed. Therefore,

i f Irheyemdrsla Mdens femturredi sahiedp Wh et hepan¢ry cfhempetherapy

can be obtained or not for individual patients in the
exte@Rd iRIr St agdgobetrhedt handpyhethbe bhedehjettihe response is

patients and the expression of the adverse events can

achik?e%ﬁ loﬁ?’ Laednanfctherheakt Bagaheseeat i6ANmBgt be continued
reduced. [0004] CPT-11 itself has an antitunor
actiyvit nd i ctJ e j
or o pYe YRl e LUGL Sl o SR PReEBg P opeated
-1 0- hydroxycanpt ot hecin (SN-38) having 100.to_sever.a
monlﬁﬁﬁﬁéﬁhggrt?ﬂ££r§?Fﬁﬁﬁgﬁhanﬁp S¥SF ‘ot §ec£%%%§%ﬁﬂia long
to that of CPT-11. It is thought that the_ coexistence

timeohasPragsedrrnde 88 ghshrall£hnedus| 5Pt e bE™ ehakded until

the antitunor effect. SN-38 is gl ucuroni dated by
thatWing) andithecsitdrsmetert abevel@Bn a hsaekpyeesedl.| Therefore,
and becones an SN 38 gl ucuronate conjugate (SN 38Q

1f tHE¥E NG AMedid 0bX¥dd Mot It Ahe BNe38the & fifeichl yan be obtained
excreted in the bile and transferred to the

or né‘gt@éf ii?ﬁqu%atlhgéﬁﬁghgrsz 18XHLEeG 1Bt HEa & @ the therapy,

art o N 38G excreted in the intestine is subjected

the }ggrgghagf‘)ltlhsempatients and the expression of the adverse events

can be alleviated, and the health care cost can be reduced.
[0004]

CPT-11 itself has an antitumor activity and is activated by
carboxyl esterase in a body to thereby be converted into
7-ethyl-10-hydroxycamptothecin (SN-38) having 100 to several
thousands times stronger antitumor activity compared to that of
CPT-11. It is thought that the coexistence of CPT-11 and SN-38
simultaneously in a body leads to the antitumor effect. SN-38 is
glucuronidated by UDP-glucuronosyltransferase (UGT) ina liver cell
and becomes an SN-38 glucuronate conjugate (SN-38G) having no
cytotoxicity. Then, SN-38G is mainly excreted in the bile and
transferred to the intestine, and thereafter, excreted in the stool.

Apart of SN-38G excreted in the intestine is subjected to metabolism



3 and excretion while undergoing the follow ng steps:
SN-38G is deconjugated by (3-glucuroni dase of enteric
bacteria, and becones an active SN 38 again; and the
active SN-38 is reabsorbed through a transporter in
the intestinal epithelium and is subjected to the
ent erohepatic circulation and gl ucuronate conjugation
by UGT in an intestinal epithelial cell, and the Iike
(Non-patent Document 7). In this _case, SN- 38 may
and deeiet 1or ewhi hal Undeoeia W@ué@llawarlah@é@lSn SN-38G is
addition, it is recognized that SN-38 influences bone
decd’i‘li_tjnrgmleméjﬁ pactlinemreelildadieviosi entecdyur bactertiher @pgl becomes
i nduce erythrocytopenia, |eukocytopenia, and
an akRHQEDERYBEPEGEEn ; | And Scrtermnstvaiond schak thebebabgd through
in the exposure anmount of SN-38 in a body caused by

a tr%g{ég drG R0l MR ; égthgﬂ-pépi@hé’ffumre@ﬁ&’nlafsoéulbf‘@cted to

se effects such as serious diarrhea and

tropen However., . hecaus I

the &Fgﬁg %F$@%1Cfg}ngQ§ﬁﬁ|g-% egggnng§gg% g?hééqaiiogsby UeT
prodrug into SN-38 as an. actjve netabolite and

in aQdingsa ek Dh “PAEREILAL Rl F o iEHEEEI oo NOBNPSS ey Document

the process of enterohepatic circulation, and the
7) . néhabblissoasef @PT3&1maYs@ama9ﬁdlnhésplaa@cmvéﬁséfand induce
SN-38 fromthe netabolite, there has been no report
diarirhat .t hentdwiapeti | d tef § ectcoman Azel phediIN-€38 ilbfluences bone
phar macoki netics. There is also reported that the

marr%?&zprﬁﬁéfgn adtaMa! @Ellhﬂlﬂﬁ%éﬁ eachexyest&r aserebyad induce
peri pheral nononucl ear is correlated with an AUC

eryt{h@‘to' S/t%fg =38 1 él??o%yt%rﬁl'g NAlg t?l'?f&%@éf'@oﬂ\éﬁfaa

qucti‘on n- pat ent Docunent

It is demonstrated that the change in the exposure amount of
SN-38 in a body caused by genetic polymorphism of UGT1Al is one
reason for the adverse effects such as serious diarrhea and
neutropenia. However, because of the complexity disposition, for
example, the conversion of CPT-11 as a prodrug into SN-38 as an
active metabolite and detoxication thereof, the reproduction of
SN-38 in the process of enterohepatic circulation, and the metabolism
of CPT-11 itself and the production of SN-38 from the metabolite,
there has been no report that the therapeutic effect canbe predicted
by pharmacokinetics. There is also reported that the expression
level of the mRNA of carboxyesterase in a peripheral mononuclear
cell is correlated with an AUC ratio of SN-38 and SN-38G but not

correlated with a tumor reduction effect (Non-patent Document 8) .

[0005]



[00051 4 On the other hand, as a factor related with
sensitivity or resistance to CPT-11, there is
reported invol venent of: the presence or absence of
the nutation of topoisonmerase | as a target of SN 38
and the expression |evel thereof; carboxyl esterase
activity involved in the conversion of CPT-11 into
SN- 38 ( Non- patent Ebcunent 9); and a transporter

(AL e e 8 BB Ty fggesicy o

influences the accunuLatlon anount of . CPT-11 or SN- 38
resjistante §0 BT dddi £here 1sareBPr tEAIMMR RIS Qht itgpresence
Ki-67, a tunor suppressor gene p53, and the like are
or allssmcst odi ide omttdiel @ororfeltapiodsonierasehéd respdrggett gf SN-38
a therapy using CPT-11. In vitro, there has been nost

and £ BE Rtbhr¥ s sabineipfeelds her @b £flicalrbeaRdielsiveragetartainvity involved
anticancer agent systematically by conbining the

in tgrﬂe{ ;cctﬁ'gﬁ%tsfﬂ?rgf sepsi 11 Vi AYo dal 83 g 2ok DSa P& &F OBbERMent 9) ;

or canptothecin derivatives, topotecan has

n_ st udi f
a RE S LA A28 iy MBS A0 pr e Bl i 1, -2,
plasna | evel of tlssue i nhi bitor of
or Brepsit 6PREEEI TR AR TINNIOLN ((RERR) MABL ARV TRy Clntnf Luences

anti-apoptosis action, is correlated significantly

the wcpnnmﬁ@tabmnamauntp@i)gi%lsl o &Nt B8rEpyFaldisng épﬁ@@&tlon
and 5-FU in conmbination for netastatic colorecta

a cedangebliNerapdicenbnbigemne it -57), a Thuer shppraesersgeye ps53,
of a biomarker for predicting sensitivity to CPT-11 is

and t8e0gnkaeth-and J/m Ry ude st bahese heverdieeh eakiited thet response

However, there
to a therapy using CPT-11. In vitro, there has been most recently
attempted to predict sensitivity to an anticancer agent
systematically by combining the anticancer agent sensitivity data
and the microarray data, and for camptothecinderivatives, topotecan
has been studied (Non-patent Document 10). In clinical research,
there has been recently reported that the plasma level of tissue
inhibitor of metalloproteinase-1 (TIMP-1), the TIMP-1 having an
anti-apoptosisaction, iscorrelatedsignificantlywiththeclinical
prognosis of a therapy using CPT-11 and 5-FU in combination for
metastatic colorectal cancer (Non-patent Document 11). Thus, the
necessity of a biomarker for predicting sensitivity to CPT-11 is
recognized and many researches havebeencarriedout. However, there

is reported that it has not been confirmed that both topoisomerase

I as a target and thymidylate synthase as a factor for predicting



Is reported that it has not been confirnmed that both
topoi sonerase | as a target and thym dyl ate synt hase
as a factor for predicting 5 sensitivity to 5-FU have
a definite correlation with the therapeutic response
to the therapy using 5-FU and CPT-11 in conbination
(Non- patent Docunent 12). No definite biomarker
capabl e of predicting a therapeutic response has been

sensicandt ap-F hHE GeH 1 To05 £ OFF 166991 0h Che thiciipeut ic

[ Non- pat ent Docunment 21 Sem nOncol 1999; 26(1 Suppl 5)
resporgel 2to ENen-tdwxany Deeiment -3V ek efPTo98; izgcombination
1407-1412. [Non-patent Docunent 4] Pro ASCO 2005;
(NorARsiteant B360fGent[ N pat et @efinméhe SjidhaBrkgr Jchpdble of
2000; 343: 905-914. [Non-patent Docunent 6] Lancet

preddRAngd30:t it rddund@tien dasunedday]iseager
Res 1991; 51: 4187-4191. [ Non-patent Docunent 8] Cdin
Cancer Res 2005; 11: 6901-6907. [ Non-patent Docunent
9] Pharmacogenet Genom ¢s2007;17:1-10. [ Non- patent
Docunment _10] Nat Med 2006; 12: 1294-1300. Non- pat ent
Relaged, bt Dﬂ-l]““@rﬁ? Cancer Res 2007: 13: 4117[4122!o
[ Non- patent Docunent 12] Int J Cancer 2004; 111:
[000232-258. Disclosure of the Invention Problens to be

solved by the Invention [0007]
[Non-patent Document 1] J Clin Oncol 1993; 11: 509-913.

[Non-patent Document 2] Semin Oncol 1999; 26 (1 Suppl 5) : 6-12.
[Non-patent Document 3] Lancet 1998; 352: 1407-1412.

[Non-patent Document 4] Pro ASCO 2005; Abstract #3506.

[Non-patent Document 5] N Engl J Med 2000; 343: 905-914.
[Non-patent Document 6] Lancet 2000; 355: 1041-1047. ‘
[Non-patent Document 7] Cancer Res 1991; 51: 4187-4191.
[Non-patent Document 8] Clin Cancer Res 2005; 11: 6901-6907.
[Non-patent Document 9] Pharmacogenet Genomics2007; 17: 1-10.
[Non-patent Document 10] Nat Med 2006; 12: 1294-1300.

[Non-patent Document 11] Clin Cancer Res 2007; 13: 4117-4122.

[Non-patent Document 12] Int J Cancer 2004; 111: 252-258.

Disclosure of the Invention

Problems to be solved by the Invention

[0007]

An object of the present invention is to provide a marker for



An obj ect of the present invention is to provide a

marker for 6 determning sensitivity to an anticancer

agent capabl e of determ ning therapeutic response of

i ndi vidual patients and to provide a novel neans for

a cancer therapy using the marker. Means for solving

the Problens [0008] The inventors of the present

i nvention searched a marker for deternining

sensitivity tg an_ anticancer agent throug ¢ b1 £
detegBAPLBAenSPREIEANIVY stBf The %?hﬂ?%%?ﬁbd?%%% capable ©

(integral of total netabolite) of in viv
determpapéngbsRenapenitds L IRIHRE cabi Ilﬂﬁityldual patients and to

el ectrophoresis tine-of-flight mass spectronetry
prov{ G- ZORMBE1 heanskifiods aofcamaeeen tdwiremec tus ingartder meatier.

lines having different sensitivities to SN-38 were

each transplanted into a nude nouse. As a result of

study, the inventors found that the anobunt of a
MeanEEE?EOEbﬁgi éhggg (oXolal q@%{atlon I ncreases specifically

'n cancer-transp anted nmouse group, decreased to

?at of a control group only in the high sensitivity

[0006 oup by a CPT-11 therapy. Further, the netabolite

was found to be L-phenyl al ani ne and/or N, N- di net hyl

gl JeRnverHeoTH RN EBF LT &P eher ISTRRI ke FegddhGH farker for

finding, and have found that: whether the cancer of a
determhnéngpateast thad tyensiot i wint y antd camcant | caistdr ddeiRugh  a

or not can be determ ned by neasuring the
comp£enenst at4nl pfia siihtieaaseeumnmatabbabuki ¢ipaegnay oh total

whi ch L-phenyl al ani ne and/ or N, N-di met hyl gl yci ne

metaBbeAite) i B0l MedviPodcancer-bearing mice by using capillary
electrophoresis time-of-flight mass spectrometry (CE-TOFMS). Two
kinds of human colorectal cancer cell lines having different
sensitivities to SN-38 were each transplanted into a nude mouse.
As a result of study, the inventors found that the amount of a
metabolite, whose concentration increases specifically in the
cancer-transplanted mouse group, decreased to that of a control
grouponlyinthehighsensitivitygroupbyaCPT-11therapy. Further,
the metabolite was found to be L-phenylalanine and/or N,N-dimethyl
glycine. The inventors further studied based on the finding, and
have foundthat : whether the cancer of acancerpatient hassensitivity
to an anticancer agent or not can be determined by measuring the
concentration of a substance in a metabolic pathway in which
L-phenylalanine and/or N,N-dimethyl glycine are/is involved in a

biological sample derived from the cancer patient; the use of the



bi ol ogi cal sanple derived fromthe cancer patient; the
use of the 7 expression inhibition of the substance
as an index enables the screening of an agent for
enhanci ng sensitivity to an anticancer agent
(hereinafter referred to as "anticancer agent
sensitivity-enhancing agent"); and the therapeutic
effect of the anticancer agent is remarkably inproved
by using the anticancer agent sensitivity-enhancin
exprageirraidhifd Wan hckie agehEtascs apapfetnorx (ables the
sensitivity enhancenent in conbination. Thus, the
screpnasenbfi aveagenh fas éekancongl eerditivdoy] tqher articancer
t he present invention provides a marker for
agen@et er(HecNghaFeRs ti Wdferr@dan anmd i cancer “agentcancer  agent
containing a substance in a netabolic pathway in

sens%ii%tly'-@ﬁ ny lr@_llia@%n%mq/;o"an_dNtN‘edicﬁﬁingéugh}écéﬁﬁect of the

are/is”involve hé present i1nvention SO provides a

.met hod of determ_nin nsi.tj vi Nl Gane :
antigalntr AgE dﬁﬁgrﬁgls&%ﬁﬁﬁf]%#%ggxgég??ﬁgﬁgkg “nticancer
concentration of a substance in a t abol.i.c pat hwa
agenitn %Séﬁlﬁf-lﬁﬁ(éﬁ%hﬁ%l%% 2g5dr 0P e @Waf’rgq%ig{%em as a
are/is involved. The present invention also provides
targetkpf fbe sansythyidyt enhprcRBEERsdinf ceBPéRATaPRg Thus, the
sensitivity to an anticancer agent, containing a
preshét de@kenftdonmiasuideey, dompd edj@eli nen, a concentration
of a substance in a netabolic pathway in which
[ooobipPhenyl al ani ne and/ or

That is, the present invention provides a marker for
determining sensitivity to an anticancer agent, containing a
substance in a metabolic pathway in which L-phenylalanine and/or
N,N-dimethyl glycine are/is involved.

The present invention also provides a method of determining
sensitivity to an anticancer agent, including measuring, in a
specimen, a concentration of a substance in a metabolic pathway
in which L-phenylalanine and/or N,N-dimethyl glycine are/is
involved.

The present invention also provides a kit for carrying out
the method of determining sensitivity to an anticancer agent,
containing a protocol for measuring, in a specimen, a concentration
of a substance in a metabolic pathway in which L-phenylalanine and/or
N,N-dimethyl glycine are/is involved.

The present invention also provides a method of screening an



N, N-di met hyl glycine are/is involved. The present

i nvention also provides a nethod of screening an 8
anti cancer agent sensitivity-enhanci ng agent,

i ncluding using, as an index, an expression
inhibition of a substance in a netabolic pathway in
whi ch L-phenyl al ani ne and/ or N, N-di net hyl gl ycine
are/is involved. The present invention also provides

an anticancer agent sensitjvity-enhancing_agent., .
ant iganaey 396Btas el bivi R - SBBIRC HRY RFAF of q?&ﬁé’giﬁ%‘.lsmg , as
The present invention also provides a conposition for '
an icelecer ant bepapgsioontiahabagiancefbianavbekaneet e agwiabolic
anti cancer agent sensitivity-enhancing agent and an
pathaiy CAReEIchageptieasl &l dnd getndgorsie/isidinetlyyl glycine are/is
enhancenent. The present invention also provides use :
invddfyedy conbi nation of the above anticancer agent
sensitivity-enhanci ng agent and an anticancer agent

as . target af J?S‘Ué#lE!Lght %1%:5!13;5}?]&%1%5 EAT ankiedWRT agent

e
at era%eu IC drug or cance e present 1 nvention

al so provides g nethod of treatin ancer,,. includin

senshii S SRR G 28506 At Carcorraganea by the 48604 method
sensitivity-enhancing agent and an anticancer agent as

of sgregrgég- of sensitivity enhancenent. Effects of the

I nvention [00101 o
The present invention also provides a composition for cancer

therapy, containing a combination of the above anticancer agent
sensitivity-enhancing agent and an anticancer agent as a target

of sensitivity enhancement.

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

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

of sensitivity enhancement.

Effects of the Invention

[0010]

If the marker for determining sensitivity to an anticancer

agent of the present invention is used, the therapeutic response



If the marker for determning sensitivity to an
anti cancer agent of the present invention is used,
the therapeutic response 9 of individual patients to
the anticancer agent can be appropriately determ ned
before the adm nistration of the anticancer agent or
in the early stage after the admnistration of the
anticancer agent s started. As a result, an
.anti cancer agent havi hi gh t herapeut effect can _.
of 1PRIEEAUSLER CIFHIDEY T FOGFESEIORTBRE (G BRI Ghigl ately
t he enhancenent of the adverse events due to the
deteguritriesudief orgdiihe sadmitn it 1t iave ehtihardi GrpgRr agent or
whose therapeutic effect cannot be expected can be
in theeyerledtaber4heer theadedudsicoatiiont b thsuadehceficer agent
the patients and the reduction in the health care cost

is o€ 84 SO e ex¥Reatethn kHt t behcekfaddift Rav ke hiighuseskapeutic
an anticancer agent sensitivity-enhanci ng agent can

effe%% 5 egﬁegel@bgéﬂg%%eﬁésﬁgoq%gr%ﬂé‘s@ﬁtoﬂ ®f the cancer and

remarkanly 1| nprove anti cancer agent

sensitivity-enhancin ent _and _the antic e ;
the SEMERhedhili S Blo G O RV d ke T iRe R A CEp8 TS tnc inuous
of the Drawings [0011] Fig. 1is a rifh illustrating
admigHsdratdgine & cﬂ%g?éﬁtli%rt%rages’?tzé%& T ditraRet gt rect
mce in each group. Fig. 2 is a graph illustratin
cannsér benqrEntied aannee omwsariadht | BHsthelz q@%.n%?eac%i@n in the
nude mce 24 hours after the adm nistration of CPT-11
burdeh afCORkr phtgeayp andwhhehraducamnonrivethe health care cost

can also be expected. Further, if the marker is used, an anticancer
agent sensitivity-enhancing agent can be screened. A cancer
therapeutic effect is remarkably improved by using the anticancer
agent sensitivity-enhancing agent and the anticancer agent as a

target thereof in combination.

Brief Description of the Drawings

[0011]

Fig. 1 is a graph illustrating chronological changes in tumor
size of cancer-bearing mice in each group.

Fig. 2 is a graph illustrating serum phenylalanine
concentrations (m/z 166.086) in nude mice 24 hours after the
administration of CPT-11 in a control group in which no cancer cell
was transplanted (Cont), a group in which cultured human colorectal

cancer cells, HT-29, having low sensitivity to SN-38 were

10



was transplanted (font), a group in which cultured
human col orectal cancer cells, HI-29, having | ow
sensitivity to SN-38 were 10 transplanted (HT) , and
a group in which cultured human col orectal cancer
cells, HCT-116, having high sensitivity to SN-38 were
transplanted (HCT). Fig. 3 is a graph illustrating
serum N, N-di net hyl glycine concentrations (nmz
104.070) in nude mce 12 hours_after 5 e

trangpiiomtsd 4HTon BRACPEIONR f 1 ESAPr 6P GHEED FAdhi ¢t orectal
no cancer cell was transplanted (font) a group in

cancehi cheTls § UHET-hasan leotiorechabh c@Emesit 1661y, tHTSHg38 were
having |low sensitivity to SN-38 were transplanted

tranSPlantad @anoup in which cultured human col orectal
cancer cells, HCT-116, having high sensitivity to

o3 pe. g ; de, 1f-o1
out ?he I%\?Q’etr?t ?‘3%@?3&%&0@%1(%98%“&@ flgfémyyl Wycine

conciFSERLAO TENEI LY Yoo B0 AINLERRE 2 20RBE:o! s cre
o B 0 L phem bl e Ly WL (s e

substance") Exanples of the substance include, in
was tuaiepdant ed | (Gsienyl al grewe 1navhichisatldigad hyjpppiolorectal
i ncrease the concentration of L-phenylalanine in a
canceet abellile, parhnay, lendimg sulyst aseasétiaidiyngtoheSN-38 were
met abolismto L-phenylal anine, and a substance
tranispliaRitldangutrhe aréadP+sup firowhicpheaytalkadi memamecolorectal
cancer cells, HCT-116, having high sensitivity to SN-38 were

transplanted (HCT).

Best Mode for carrying out the Invention
[0012]

One of the marker for determining sensitivity to an anticancer
agent of the present invention is a substance ina metabolic pathway
in which L-phenylalanine is involved (also | referred to as
“L-phenylalanine metabolic pathway substance”). Examples of the
substance include, in addition to L-phenylalanine, all substances
which increase the concentration of L-phenylalanine in a metabolic
pathway, and a substance enhancing the metabolismto L-phenylalanine,
and a substance inhibiting the metabolism from L-phenylalanine are
exemplified. Here, examples of the substance enhancing the

metabolismto L-phenylalanine include an intermediate ina metabolic

11



exenplified. Here, exanples of the substance enhancing
the netabolismto L-phenyl al anine include an
internediate in a netabolic 11 pathway froma protein
or a peptide to L-phenylalanine, an enzyne involved
in the netabolism a coenzyne thereof, and a substance
changi ng the expression level or the activity of the
enﬁygg._ln ﬁddition, exanpl es of the substance
inhibiting the metabolismfro L- phenyl al.ani_ne
pathry Jd@mR PRAFBITOPT o HE RPRETVIEABGI S . an enzyme
enzyne, a substance decreasing the expression |evel or
invaheedcin vty meffabdlel $mphengPehzynaet rerapbl | néng yRebstance
and a coenzyne of the L-phenylal anine netabolic
charefimgresheOfesigresss i dn ghergll alanitee acg iviant iofultel gnzyme. In
preferred. [0013] The other marker for determ ning
add e | eubhp16e 8P tHY ise@dRethceadeRibot ihfecy @seBbolism from
Qﬂyentlon I's a squtance in a netabolic pathway in
- I C ' e . r .
L pl}ealgél';aﬂfk{rﬂ% T = B R R B AL REeabol ic
substance"). Ex | es af e substance ing¢lud [ -
enzy3ik £, DP T RENCBERER oGl o1 SR ST O HBLPdnga e activity
whi ch increase the concentration of N, N-dinethyl
of thedhrighenyilalamin®oneEapatl hfaf2aHg a 28t zyme of the
enhancing the netabolism to N, N-dinethyl glycine, and
L-pleersiibstzanios ingtidhaeling emeymet ad] i gwesér dmphenylalanine is
N, N-di met hyl glycine are exenplified. Here, exanples

partdfcdiRer1ys yhsdmnaedenhanci ng the metabolismto
N, N-di net hyl glycine include an internediate in a

[oo1@t abolic pathway froma phospholipid to

The other marker for determining sensitivity to an anticancer
agent of the present invention is a substance in a metabolic pathway
in which N,N-dimethyl glycine is involved (also referred to as
“N,N-dimethyl glycine metabolic pathway substance”). Examples of
the substance include, in addition to N,N-dimethyl glycine, all
substances which increase the concentration of N,N-dimethyl glycine
in a metabolic pathway, and a substance enhancing the metabolism
to N,N-dimethyl glycine, and a substance inhibiting the metabolism
from N,N-dimethyl glycine are exemplified. Here, examples of the
substance enhancing the metabolism to N,N-dimethyl glycine include
an intermediate in a metabolic pathway from a phospholipid to
N,N-dimethyl glycine, an enzyme involved in the metabolism, a
coenzyme thereof, and a substance changing the expression level

or the activityof theenzyme. Inaddition, examples of the substance
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N, N-di mret hyl gl ycine, an enzynme involved in the

met abolism a coenzyne thereof, and a substance
changi ng the expression level or the activity of the
enzyne. |In addition, exanples of the substance 12
inhibiting the nmetabolismfrom N, N-di net hyl gl ycine
include an inhibitor of N, N-dinethyl glycine

nmet abol i ¢ enzyne, a substance decreasing the

. . expression level or.the_activity of e _N, N-di.net h

inh G HD (R O ERO LHSY nErolnd . Y- CourTRe sthide Haclude an
N, N-di net hyl glycine netabolic enzynme. O those,

inhijpiNat mdft AUIN-gipa iy gagine meralel g eFyng), a substance
[0014] The concentrations /concentration of

decregziieny thbanipre ssitfol evid]l & dimesbylivgtychehe N, N-dimethyl
increased in the serumof a nouse in which cancer

glycGeld fie balo DEERniAARS Phad hedbe £OPRALEG HON Natiiektay]l glycine
cancer cell-non-transplanted group as described in

metaﬁf{_)@;{g gﬁz?ﬁ\leqw' Of @%’é’,i tNi, —’d:ﬂn{éttﬂ}q A Qn'enl behe i cularl
-29, a Cancer Ceqﬁ I ne %QVI ng Iowgsg%sulv%\,{%/ to Y
fSN—3 had been transpl anted, the
Prel&df&ént rati ons/ concentrati on of L-phenyl al ani ne and/ or
N, N-di met hyl gl ycine did not decrease even after the
[0014dni nistration of CPT-11. On the contrary, in a group
in which HCT-116, a cancer cell Iine having high
sefbiet fohcgntvasho8s/chadebseatiranepl arplenylahenine and/or
concentrations/concentration of L-phenyl al ani ne and/ or
N, N-Niedibyatdc Dhey ¢hnecdeedeias ete afetremm ¢ fia mouse inwhich cancer
adm ni stration of CPT-11 to the sanme degree as
cel1khogght hdeof thle GARETRIG,Ir eBRpateaor €bNalnat of a cancer
cell-non-transplanted group as described in Examples below. 1In
addition, in the group in which HT-29, a cancer cell line having
low sensitivity to  SN-38, had been transplanted, the
concentrations/concentration of L-phenylalanine and/or
N,N-dimethyl glycine did not decrease even after the administration
of CPT-11. On the contrary, in a group in which HCT-116, a cancer
cell line having high sensitivity to SN-38, had been transplanted,
the concentrations/concentration of L-phenylalanine and/or
N,N-dimethyl glycine decreased after the administration of CPT-11
to the same degree as those/that of the control group. Accordingly,
L-phenylalanine and/or N,N-dimethyl glycine are/is effective as
a marker for determining sensitivity to an anticancer agent such

as CPT-11, SN-38, or the like.

[0015]
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- L- phenyl al ani ne and/or N, N-di nethyl glycine are/is
effective as a marker for determning sensitivity to
an anticancer agent such as CPT-11, SN-38, or the
i ke. [0015] 13 The anti cancer agent serving as a
subject of the marker for determining sensitivity to
an anticancer agent of the present invention is not
particularly limted, as long as the anticancer agent
is one affecting the netabolic pathwa
L- PhengnaLEANRET AHABNSEr SREXLDY h?y|suélﬁqtn8f ERgrprEEeT for
of the anticancer agent include CPT-11, SN- 38,

det eonmiltiiploat sens Dty bpnospham deit i dandelni agent t Rifottdiga, Present
mel phal an, busul fan, ninustine, raninustine,

invedAGIhad RSt pamaamaziwelimenedol api lengcasptia ianticancer
carbopl atin, nedaplatin, nethotrexate, penetrexed,

ac_g'»:—znftI Li(g UHAG A redtedrf WHAImG dbo1 H0Xbdt nikd ¢li 1, L-phenylalanine

t egaf uléglneraC|I/oteraC|I, capeC|tab|ne cyt ar abi ne,
oG t nc 0
and@% E%Fgﬁbﬂetéyé %@g?iﬁg' aggﬁ%?QE o rgkfﬁggfancer agent

doxor ubi ci n, i rubi daunorub a
iSRRG S § o SRS S FUBHS ﬁbssg P8Ry ol Fogramice.
bl eonyci ne, gepleony0|n nytonycin C, aclarublm
thiotiepest e} phalamc Pustilfan Vi HEST Hae . FRRBMRSTIRS décarbazine,
vi nor el bi ne, paclitaxel, docetaxel, nogitecan
prodatrifeotiers n )t emoetcdmosidie, @r@ﬂmwor@rmhm‘@tmam@aplatln,
tanmoxi fen, torem fene, nedroxyprogesterone,
metf@%&%ﬂa@;@' e, pemaeskadd, | et fodoreUraciluxi nabegaful /uracil,

i matini b, gefitinib, gemuzumabozogam cin, bortezom b,
doxifluridine, tegaful/gimeracil/oteracil, capecitabine,
cytarabine, enocitabine, gemcitabine, 6-mercaptopurine,
fludarabin, pentostatin, cladribine, hydroxyurea, doxorubicin,
epirubicin, daunorubicin, idarubicine, pirarubicin, mitoxantrone,
amurubicin, actinomycin D ,bleomycine, pepleomycin, mytomycin C,
aclarubicin, zinostatin, vincristine, vindesine, wvinblastine,
vinorelbine, paclitaxel, docetaxel, nogitecan (topotecan) ,
etoposide, prednisolone, dexamethasone, tamoxifen, toremifene,
medroxyprogesterone, anastrozole, exemestane, letrozole,
rituximab, imatinib, gefitinib, gemtuzumab ozogamicin, bortezomib,
erlotinib, cetuximab, bevacizumab, sunitinib, sorafenib, dasatinib,
panitumumab, asparaginase, tretinoin, arsenic trioxide, salts
thereof, and active metabolites thereof. Of those, a plant

alkaloid-derived anticancer agent such as CPT-11, SN-38, or salts

thereof is preferred.
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erlotinib, cetuximb, bevacizumab, sunitinib,
sorafeni b, dasatinib, panitunumab, asparagi nase,
tretinoin, arsenic trioxide, salts thereof, and
active nmetabolites thereof. O those, a plant
al kal oi d-deri ved anticancer agent such as CPT-11,
SN-38, or salts thereof is preferred. 14 [00161 Wen
the sensitivity to an anticancer agent is deternmnned
using the marker for determ ning sensitivity to an

[001&dti cancer agent of the present invention, the
concentrations/ concentration of an L-phenyl al ani ne ,
metaies] ilte panaha) Vs iR aNEAGABFCERIENE 4F fetRymined using
gl yci ne netabol i ¢ pat hway substance in a speci nen my

the harfeastfpeddetHeméniegasphestafitivetopani arbi¢caereteagent of
bi ol ogi cal sanple derived froma subject having

the GHCSEnK CARGENhtRBh, efihe , c6HEBnBBablongd/cortantration of an

| asma, urine, tunor tissue, tunor cell, ascitic

p! a ! ; .
prhghggcidﬂf%gﬁ%tﬁééfig’é%ﬂﬁ%&QﬁBbEthEHﬂdvoﬁbﬁ@nNIHimethyl

X oration serumis” particularly preferred.

00171 | ddition, exanpl.es of .th [

TLYHiRE BRERBRE L AR D G (S Griief RS el fbasurea.
pharyngeal cancers typified b har yngeal, cancer; .
HeregaSKRBPhEESY] AHIC SRAESFEN YBFI AR Dy HesgHagaaranple derived

cancer, gastric cancer, and col orectal cancer;
fromr & spibjacsr jawing danaeat HORRERE WRigRNDanEEFE 35 PilPPEd SeTum,
by lung cancer; bone and articular cartilage cancers;
plash@l,i @Rdmie mehameme i ssquegmuusiaeldell, ascitic fluid, pleural

fluid, cerebrospinal fluid, stool, or expectoration. The serum is
particularly preferred.

[0017]

In addition, examples of the target cancer in the present
invention include lip, oral, and pharyngeal cancers typified by
pharyngeal cancer; gastrointestinal cancers typified by esophageal
cancer, gastric cancer, and colorectal cancer; respiratory and
intrathoracic organ cancers typified by lung cancer; bone and
articular cartilage cancers; malignant melanoma, squamous cell
carcinoma of skin and other cancer of skin; mesothelial and soft
tissue cancers typified by mesothelioma; female genital cancers
typified by breast cancer, uterine cancer, and ovarian cancer; male
genital cancers typified by prostate cancer; urinary tract cancers
typified by bladder cancer; eye, brain, and central nervous system

cancers typified by brain tumor; thyroid cancer and other endocrine
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carci nona of skin and other cancer of skin;
nmesot hel i al and soft tissue cancers typified by
nesot hel i oma; femal e genital cancers typified by
breast cancer, uterine cancer, and ovarian cancer;
mal e genital cancers typified by prostate cancer;
urinary tract cancers typified by bl adder cancer;
eye, brain, and central nervous system cancers
typified by brain tunor; thyroid cancer and other .
canegigoc LyRphols féhﬁ%@?s;helrrwmﬂlcﬁttli%%é?uﬁer%‘&%ﬁ&ilatieé tissue
tissue, and related tissue cancers typified b
candw s Hyggkiik'ds by ymphafiedgntn | § igmplbie @mrilampﬁaﬁé leukemia;
netastati c cancers, primary focuses of which are those

and fBRE8ES L icThen P& LS eirinBMgNEbonsearo Pahtiictid re those cancers.
suitably be used for non-small-cell |ung cancer,

The ig%lelseﬁ'él |5 A0 GANCREN OOV £ah1§ANGCloui tAVARI @Be used for

cer, gastric cancer, colorectal cancer, squanous

cell. _ carcinoma of skin I h :
ron [7H} “NEan S F B ARERur AL T 8 on e ehF e B o g L cancer.
L- phenyl al ani ne netabol i c pat hway substance_or
ovamNa @Ryl IGISFIfe CRBCSB0I PO OFECTdy CEREST anBdUFRoYS ool
speci men may be determ ned appropriately according to
cardironargetsisiubs tamt ana bl geame akyirREONEor exanpl e, the
concentration can be neasured by CE- TOFMS, gas
[001dIr omat ogr aphy-mass  spectronetry (GC-Ms) , HPLC, an
I mmunol ogi cal neasurenent nethod, a biochem ca

MeaRdreeRl il 106 n@itheheohtkftrhBibheotase Diphenylalanine
L- phenyl al ani ne, the concentrati on can be neasured

meta%%alqétﬁéjcﬂx‘ﬁ%% sk& sg;h-[:g:'\@n‘ E)kcdiﬁ‘ietﬁh%h%mﬁai'ne metabolic
nmeasur enent thod, or the like.

pathway substance in a specimen may be determined appropriately
according to the target substance to be measured. For example, the
concentration can be measured by CE-TOFMS, gas chromatography-mass
spectrometry (GC-MS), HPLC, an immunological measurement method,
a biochemical measurement method, or the like. In the case of
L-phenylalanine, the concentration can be measured quantitatively
by CE-TOFMS, HPLC, a biochemical measurement method, or the like.
In particular, the quantitative measurement by an enzymatic method
using fluorescent intensity is easy. In the case of N,N-dimethyl
glycine, the concentration can be measured quantitatively by
CE-TOFMS, HPLC, GC-MS, or the like.

[0019]

For determining sensitivity to a target anticancer agent, the

concentrations/concentration of the L-phenylalanine metabolic
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In particular, the quantitative nmeasurenent by an
enzymatic nethod wusing fluorescent intensity is easy.
In the case of N, N-dinmethyl glycine, the
concentration can be neasured quantitatively by

CE- TOFMS, HPLC, GC-Ms, or the like. [0019] For

determ ning sensitivity to a target anticancer agent,
the concentrations/concentration of the

L- phenyl al ani ne tabol subst ance.and/

patTry RARPARAEE RIS Tefnet N EaBR T eay e M edbatway
in a biological ngle derived froma cancer patient

subsgragice §n almm@hc sorelamPaiied TTRB REANAPERALLCHT are/1s
of the anticancer agent. If the

measianReEhe f até ans/aforeenhe atimim it raltd on phehglaaltadianser agent .
nmet abol i ¢ pat hway substance and/or the N, N-di net hyl

If HHCi neond@minhal ichPatdiveshstiisianceobeflthie andlétgralanine
the administration of the anticancer agent does not

me t SHEANAE, g%{ﬂﬁwggnfﬁubgégngg deterdn nedhe NRtNLQiRBYBY1 glycine

sensiti e anticancer agent. In the case where

met tbr%,}ecg?ﬁc frat Igo taaggct'nﬁcebnt{ g}%ﬁl"or}lé)f u%tb he ad :bnlstration

h 9 way S ance an

t he N, N-di net hyl I ne netabollc at hway subst a

of tlaetaéxtntq@éwgcrn%@ég %%@%Fhﬁﬁ@ean?ﬁ ﬁ@éwye ?’ determined
decrease /decreases conpared to those/ that before t he

not adrhavetsemsicnvidly thethmeinddseacergaaentt hel@ ddgeFase where
can be determined to have sensitivity to the

the ashteapeetiageyitontenadditbonf ithet hepbasglafienene metabolic
before the adm nistration of the anticancer agent or

pathwayl B8b88Eh¥e g raf he N, e ia@Rhyi1s§I vt i@ metabolic pathway

substance after the administration of the anticancer agent

decrease/decreases compared to those/that before the administration

of the anticancer agent, the cancer can be determined to have

sensitivity to the anticancer agent.

In addition, in the case where, before the administration of
the anticancer agent or in the early stage after the administration
thereof, the concentrations/concentration of the L-phenylalanine
metabolic pathway substance and/or the N,N-dimethyl glycine
metabolic pathway substance are/is determined to be higher than
the predetermined standard concentration, the cancer can be
determined not to have sensitivity to the target anticancer agent.
Tn the case where the cancer does not have sensitivity to the target

anticancer agent, the drug effect thereof cannot be expected. In

this case, if the administration of the anticancer agent whose drug
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thereof, the concentrations /concentration of the
L- phenyl al ani ne netabolic pathway substance and/ or
the N, N-di methyl glycine netabolic pathway substance
are/is determ ned to be higher than the predeterm ned
standard concentration, the cancer can be determ ned
not to have sensitivity to the target anticancer
agent. In the case where the cancer does not have
sensitivity to the target . anticancer agent, the drug

ef fesftf eennEkche SRRAFHR? CHBLRPEST cbleTR 15 Ri é%%é’eﬁ the advance
the adm nistration of the anticancer agent whose dru

of theé ebheetr camitt ebhdagaesenédofobing RBETIhEVENLS -a Tgusf the
fear of the advance of the cancer or the enhancenent

markdr e Adtensd raveNtsensitissityheo markatitancer agent of the
determ ning sensitivity to an anticancer agent of the

pre Iﬁ:g?H&/eheygﬂtgifghtg{f@Bhﬁr@%ﬁ%@b% astteh Pk hendyréhrination

eterm nation ~ of tHe therapeutic response to the

of JY 1RSI O A2 BB BREYEORLED QhehBlour also che

. VEerse events acconpan
conti nuous adm ni strati on of _the gg%icancer agen

. t .

Prevfysen Ay the IRt RERRt Rf ¢ XFTIDOPOT T B ppanied

to carry out the nethod of determning sensitivity to
by the contivares adgénd sorraieonppbddit anhyeaRreR, agant yhose drug

preferred to use a kit containing a protocol for
effemﬁasuﬂnng:ﬂhgenqnnﬂﬁmdrations/concentration of the

L- phenyl al ani ne netabolic pathway substance and/or
[oo2d]N-di net hyl glycine netabolic pathway substance in a

speci men. The kit contains a reagent for neasuring

In order to carry out the method of determining sensitivity

to an anticancer agent of the present invention, it is preferred
to use a kit containing a protocol for measuring the
concentrations/concentration of the L-phenylalanine metabolic
pathway substance and/or N,N-dimethyl glycine metabolic pathway
substance in a specimen. The kit contains a reagent for measuring
the concentrations/concentration of the L-phenylalanine metabolic
pathway substance and/or N,N-dimethyl glycine metabolic pathway
substance, directions for use of the measurement reagent, a standard
for determining the presence or the absence of sensitivity to the
anticancer agent, and the 1like. The standard refers to the standard
concentrations/concentration of the L-phenylalanine metabolic
pathway substance and/or the N,N-dimethyl glycine metabolic pathway

substance, a concentration which is determined to be high or low,

a factor influencing the measurement result, the degree of the
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the concentrations /concentration of the

L- phenyl al ani ne netabolic pathway substance and/ or

N, N-di net hyl gl yci ne netabolic pathway substance,
directions for use of the nmeasurenent reagent, a
standard for determ ning the presence or the absence
of sensitivity to the anticancer agent, and the |ike.
The standard refers to the standard concentrations/
concentration qf the L-phen Ialangne et abol

inf 1ay 28OSt Arcdan T BPSEHEORE RE BT AL RYT Gy Senget for each

met abol i ¢ pathway substance, a concentration whichis .
target anhipenced ageri gh Bor upsng the paendprinf Freslgtrymination

t he neasurenent result, the degree of the 18
can bef beefeemedna st ke sldridded ladgsereconcent rati ons can be

set for each target anticancer agent. By using the
[oo2§fandard, the determ nation can be perforned as

descri bed above. [0021] By using the expression

LnBLOLLLAY efe! DeokoRaRy] AkANiIe 1 P LADRLL (Da¥M alanine

ance~-an N-di net hyl gl ycine netabolic
at hway sugstance as,_ i ndexes/ i ndex, anl i SANGET o1veine

metaBRut BANBTETvi TSR RHHATE RO Hg8nt Chan Be" SohEnge” glyed

That is, invitroor in vivo, a, substance inhibiting e
metabpd 16RRduE 0AUBF tERECADHRAGT &P AT A& ISt HhBIF L CancEr agen

pat hway substance and/or the N, N-di methyl glycine )
sensiet ghclyi-enpanoiay sgbst arre kenhgneesedensThalyilsy g vitro or

the anticancer agent. For exanple, before and after .
in vihe adnbeicshcatirgn oft ang tAatdxrarceri cagehthed.-@henylalanine

cancer-bearing animal, a substance enhancing the
metaB68i8assat Awhie SAeMdat iRy/dronenst N ofdiméthye glycine
metabolic pathway substance enhances sensitivity to the anticancer
agent. For example, before and after the administration of an
anticancer agent to a cancer-bearing animal, a substance enhancing
the decrease in the concentrations/concentration of the
L-phenylalanine metabolic pathway substance and/or N,N-dimethyl
glycine metabolic pathway substance is a substance enhancing
sensitivity to the anticancer agent (anticancer agent
sensitivity-enhancing agent). A substance decreasing the
concentrations/concentration of the L-phenylalanine metabolic
pathway substance and/or N,N-dimethyl glycine metabolic pathway
substance in various kinds of cancer cell lines in vitro in the

presenceofenlanticanceragentjj;asubstanceenhancingsensitivity

to the anticancer agent (anticancer agent sensitivity-enhancing

agent) .
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L- phenyl al ani ne netabol i c pat hway substance and/ or

N, N-di net hyl gl yci ne netabolic pathway substance is a

substance enhancing sensitivity to the anticancer

agent (anticancer agent sensitivity-enhancing agent).

A subst ance decreasing the

concentrations/concentration of the L-phenyl al ani ne

met abolic pathway substance and/or N, N-dinethyl

gl yci ne netabolic pathway substance in various kinds
[Oozﬁlpancer cell lines in vitroin the presence of an

anti cancer agent is a substance enhancing sensitivity

t 0 TIrheddnticancey wgjard thenli-pheowdadgaine metabolic’pathway

sensitivity-enhancing agent). 19 [0022] In addition,
subdParits aadybe &;pheimiéahabigleycriab@tiabagidtchpayhway substance

subst ance and/or N, N-di net hyl glycine netabolic

as iRabhway,sulsiancen a5t RYRXES/ AN tdex bakddmancerhat is,
agent can be screened. That is, in vitro or in vivo,

in vll_lftpqt?gelﬂﬁc gll%;qpltv[oat ljtofnsc_/ Ceo@og‘g%%%/ﬁg&%{s}é@ncentrat ion of the

nine ‘metabolic ubst'ance and/ or

N, N- di et hyl | ycine metabol i t.h b .
A T e SR T SB35 ainechys

anticancer agent. For exanple, if, after a substance
glydisieatet abel & pathyay LHREMIBRATEAGSRGRAASGhRY 2 Substance,
concentrations /concentration of the L-phenyl al ani ne
the nmeitahclice ipatdwentsidesicec eagent or BoMN-afamnlsl 1f, after a
gl yci ne netabolic pathway substance
substesieaselsdegrrasestetdd subst anceahseanbaatringncanimal, the

agent. In addition, if, in vitro, after a substance
condeh tPHROEL R RIHiQ% ion of the L-phenylalanine metabolic
pathway substance and/or N,N-dimethyl glycine metabolic pathway
substance decrease/decreases, the substance is an anticancer agent.
Tn addition, if, in vitro, after a substance is exposed to various
kinds of cell lines, the concentrations/concentration of the
L-phenylalanine metabolic pathway substance and/or N,N-dimethyl
glycine metabolic pathway substance decrease/decreases compared
to those/that before the exposure, the substance is an anticancer
agent. In the case of an anticancer agent expected to have a drug
effect, the decrease in the concentrations/concentration of the
L-phenylalanine metabolic pathway substance and/or N,N-dimethyl
glycine metabolic pathway substance appears earlier than reduction
in the size of the tumor or a cell-killing effect. Therefore, by

screeningwhichuses the L-phenylalaninemetabolicpathway substance

and/or N,N-dimethyl glycine metabolic pathway substance as
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ki nds of cell lines, the concentrations /concentration
of the L-phenylal anine netabolic pathway substance
and/or N, N-di methyl glycine netabolic pathway
subst ance decrease/ decreases conpared to those/that
bef ore the exposure, the substance is an anticancer
agent. In the case of an anticancer agent expected to
have a drug effect, the decrease in the
_ concentrations/concentration of the L-phenyl al anine .
indenasAl5a} edrat HEY PSE Esfteaﬁ\%%s‘é%’a?%rlsl@,ﬁ%n}r@{%ﬁ ananticancer
gl yci ne netabolic pat hway substance appears earlier
agerntthan nogdeen berde t ermired byel myes higa yhor tor @ shorter period.
cell-killing effect. Therefore, by screening which
A grases frhetleagpiehyd beanipetret Aboh ithepat dwgeyl sub§ tténeceeduct ion
and/ or N, N-di net hyl gl yci ne netabolic pathway
in 19U ARRE Bnt A:dMERRsaN tHeevehgi@it td® an anticancer
substance is effective as an anticancer agent or not
n%qn_be determ ned by investigation for a shorter
period. Agreat effect can also be expected fromthe
[OOZV|empoint_of the reduction in |labor and cost
ééconpanylng t he devel opnent of an anticancer agent.

[0023] If the thus obtai ned anti cancer agent . . ,
seAdi Eheithuse obdadingg 2R§eRRNSRY %‘iﬁe%tsregfa?ﬂctéﬁlatg‘é'rﬁnhancmg
as a target of the sensitivity enhancenent are used
agenitn adbanaeingd capieert hegerpeuaic seffakgetof of hgdhe sensitivity
anti cancer agent is remarkably inproved. The form of
enhahiReneenbhpati®sd ief coheiaatioancehe agentapeutic effect of the
sensitivity-enhanci ng agent and an anticancer agent

ant i2ar2 B 8t e 0F Lhe rxamaii i it dvehhanerRNestm BB he combination

age

of the anticancer agent sensitivity-enhancing agent and an
anticancer agent as a target of the sensitivity enhancement may
be a composition containing the components of both agents, or may
be a combination of separate preparations. In addition, those
components may be administrated through different routes. Examples
of the anticancer agent used here and serving as a subject are the
same as those described above, and include CPT-11, SN-38, oxaliplatin,
cyclophosphamide, ifosfamide, thiotepa, melphalan, busulfan,
nimustine, ranimustine, dacarbazine, procarbazine, temozolomide,
cisplatin, carboplatin, nedaplatin, methotrexate, pemetrexed,
fluorouracil, tegaful/uracil, doxifluridine,
tegaful/gimeracil/oteracil, capecitabine, cytarabine, enocitabine,
gemcitabine, 6-mercaptopurine, fludarabin, pentostatin,

cladribine, hydroxyurea, doxorubicin, epirubicin, daunorubicin,
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be a conposition containing the conponents of both
agents, or may be a conbination of separate
preparations. In addition, those conponents maybe
adm ni strated through different routes. Exanples of
the anticancer agent used here and serving as a
subject are the sane as those descri bed above, and
i ncl ude CPT- 11, SN-38, oxaliplatin, cyclophosphan de,
_ i fosfam de,, thiotepa, nelphal an, busulfan,, .nlnustine .
e IS 1 6 oaNPAF A M OBPOCAPES2 | BT WRb BT orf det nomyedn
cisplatin, carboplatin, nedaplatin, nethotrexate, | )
D, bpeomyréred peflammtstimachytonggan/ urgeprbicin, zinostatin,
doxi fluridine, tegaful/ginmeracil/oteracil
vinddpaciteabi néndeytiacabivienbEnocinabi Nenorgdimiineabiprglitaxel,
6- ner capt opuri ne, fludarabin, pentostatin,
docéyé%yj;ﬂrﬁbgfwggéﬁyqug ode¥ahlihi Cidgto¥ilddhi Cigiednisolone,
daunorubicin, 21 idarubicine, pirarubicin,

dex%ﬁe xantone, (anuLyRiGi n, @?EEHQEEﬁE? Fhe&%@%&%%%é@%terone,

epl eonyci’'n, nytonyci nC, aclarubicin, zinostatin,
vincristine, vindesine, vinblastine,.Vvinor. isn8Q; Ces o
ana gt e TR A A ek h L bieP adTit i20b, getitinib,
et oposi de, prednisol one dexanet hasone tanoéifen .
JEMtUGIERAK en®ZORBEEGLr 0gBSFEPEREID  anat gL dfied.  cetuximab,
exenmestane, |etrozole, rituximb, imatinib, gefitinib,
bevagdrurinab ozoyamthn, bBoradezoibb, edsatiigiip, panitumumab,
cetuxi mab, bevaci zumab, sunitinib, sorafenib,
aspadasatiayd), t penl tohmmaksendspariagiinasesal tetheoepf, andactive
arsenic trioxide, salts thereof, andactive

metaiRhakAd tRsriber edds tbskhesgladt phaAll oid-derived anticancer
al kal oi d-deri ved anti cancer agent such as CPT-11,

agen%Néﬁ%hoésseb&glﬁhe@ﬁj3é§ partiedbakh¥reof is particularly

preferred.

Examples
[0024]
Next, the present invention is described in more detail by
way of examples.
[0025]
Example 1
(1) Method
(a) Animal

Six-week-0ld, male nude mice (BALB/cAJcl-nu/nu) purchased
from CLEA Japan, Inc. were used and allowed to ingest a general

feed and drink water freely in a thermostatic chamber. A protocol
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preferred. Exanples [0024] Next, the present
invention is described in nore detail by way of

exanpl es. [0025] Exanple 1 (1) Method (a) Aninal

Si x-week-ol d, nmale nude m ce (BALB/cAJcl-nu/nu)
purchased from CLEA Japan, Inc. were used and allowed
to ingest a general feed and drink water freely in a
thernostatic chamber. A protocol 22 follow ng the

ni.mal experi
f°11R¥JFB‘9UEP€e?%%‘f‘?zfm%%g%’ﬁb‘f‘?‘gg hEheRe ah%r%@go& Hyeaicine,
_ this exam nation was_carried out humanel :
KeioQUi et hitaivaGol SPBLEAR caoltnedl | SPBEDVERel KGR this

colorectal cancer cells, HCT-116, having high
exam$aasibhvivbg tershled8 card hewlamgrled human col or ect al
cancer cells, HT-29, having |low sensitivity to SN 38

(b) waNeuebhahnednf EeMoYakill ddershracelds Ltd. (c) Drug
Canmpt oTM as a preparation of CPT-11 and a solvent for

?9&:&%@3 hlﬁ?am)tc%l()lﬁ%rc%'aﬁaééﬁéerrﬁﬂé e@ctr018%, having high
vent were obtai ned from
sensitivity to SN-38 and cultured human colorectal cancer cells,

HT-29, having low sensitivity to SN-38 were obtained from Yakult

Honsha, Co., Ltd.

(c) Drug

campto™ as a preparation of CPT-11 and a solvent for dissolving
Campto (hereinafter, referred to as “solvent”) were obtained from
Yakult Honsha, Co., Ltd.

[0026]

(d) Production of cancer-bearing mouse and sample collection

The cultured human colorectal cancer cells, HT-29, having low
sensitivity to SN-38 or the cultured human colorectal cancer cells,
HCT-116, having high sensitivity to SN-38 were subcutaneously
transplanted on the back of each 6-week-old nude mouse in an amount
of 2,000,000cells/100 uL/mouse. After thetransplantation, atumor
size was measured by using the following formula: (longer tumor
diameter) x (shorter tumor diameter) 2/2. When the tumor size reached
300 to 400 mm®, the mice were randomly assigned to a CPT-11
administration group and a solvent administration group (a CPT-11

non-administration group) . The day when the mice were assigned to
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Yakult Honsha, Co., Ltd. [0026] (d) Production of
cancer - bearing nouse and sanple collection The
cul tured human col orectal cancer cells, HT-29, having
low sensitivity to SN-38 or the cultured human
col orectal cancer cells, HCT-116, having high
sensitivity to SN-38 were subcutaneously transplanted
on the back of each 6-week-old nude nouse in an anopunt
of 2, 000, 000 ceIIs/lOO }1L/ nousey After th
two grawRpMast aefbned aABY 0si S8R néﬁsﬁrperc?wa&éoﬁlg"f CPT-11

the followi ng formula: (longer tunor dlaneter

in aif simonmér of dndr mBY Eget X mpZKg. a 9EWET IHeanaHBE) ﬁnzﬂethe solvent
reached 300 to 400 nmmB, the m ce were randonly

for @sss@netng Caand@RM™ LD - sadiinicslt,r Abiconcgrolgp, pidadjuster) were
sol vent adm nistration group (a CPT-11

admiRQRraNE §é%ﬁ%'t® t 8EQuP) - e dday i wher thike gréepwaida CPT-11
assigned to t wo groups was defined as day O.

ron SRR TGN AR TR, A i e
or . di ssolvin I

Cumosq 6P 8192 MERE U LRIPR SEbrbd SSPoh Py TEE hd it p P72 hours,
adm ni stration group and a CPT-11 non-adm ni st ion

and G000, SFESPETS HEMRIFFGIRE 1 aThevel 700 THE CPhIGFLed after

size was measured on day 0, and 12 hours, 24 hours, 72

the Hoeesctiand 7Aflags ¢ erentiei fuadblion raf i gre dlagtrd blood
was collected after the dissection. After the

at 1€ 0 ikbugest on wintihes cel sected talaanon ats oI OwE pmliquid
for 10 mnutes, a serumfraction was frozen with

nltrlo gyl Qnd%ﬁé?@@na@nds@t@ﬁﬁﬂ:laﬁ thR0Getkd Frhheisarwas used in

action was used in
preparationof a sample for metabolome analysis. Asacontrol group,
a cancer cell-non-transplanted group was produced and the same
treatment was carried out.
[0027]

(e) Preparation of metabolome sample

A serum stored at -80°C after the dissection of a mouse, was
plunged into a methanol solution containing an internal standard
(IS), and then the proteins were denatured. After that, chloroform
andmilli-Qwater were added to carry out a liquid-liquid extraction,
whereby contaminants were removed. A water-methanol layer
including metabolites was separated, and was then centrifugally
filtered through5,000kDacutoff filter toremoveproteins. After

that, the filtrate was dried under reduced pressure and stored at

-80°C. The dried resultant was dissolved in milli-Q water
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preparation of a sanple for netabol one anal ysis. Asa
control group, a cancer cell-non-transplanted group
was produced and the sanme treatnent was carried out.
[0027] (e) Preparation of metabol onme sanple A serum
stored at -80C after the dissection of a nouse, was
pl unged i nto a nethanol solution containing an
internal standard (1S) , and then the proteins mere
After that, chlorofor

J .
S G I A 1 5 A SR B P SEXFPaED) et cabolone

wher eby contam nants were renoved. A mater-nethano
meagugament ncl udi ng met abol ites was separated, and was

then centrifugally filtered through 5, 000kDa cut off
[ooFd]lter to renpve proteins. After that, the filtrate

was dried under reduced pressure and stored at -80C

The sdr ived ARSIdtcaMe s dliggol ved in milli-Q water 24
i medi ately before the neasurenent and subjected to a

n‘E%Olcg re%ﬁ§Q%m@ u&gggﬁk &f)tﬁ@tﬂmmtes in a serum

neasurene e conprehensive neasurenent of the
t abol.it

wasgaﬁrﬁﬁgr %iPXéFPgéﬁérm \%ﬁﬁcaéﬁF%gFgé o@%s%@é&%étof flight

spectronetr CE-TCFNE% gsten1nanufact ed gb
massTe ERAGLEGRES LY nECETTOYNPE SeathisTat | %ﬁ;‘ %as’gg ilent
applied such thatanoutputof the caplllarymas a
Techyatlugiess afdcat | Dhitdvhst apanirasion, a voltage was applied such

that anoutput of the capillarywasacathode, andcationicmetabolites
were comprehensively measured.
[0025]

(g) Analysis method

The obtained peaks were subjected to automatic extraction by
usingMolecular Feature Extractor (Agilent Technologies, Inc.) which
is an automatic peak extraction software, in the following
conditions: m/z, 50 to 1,000; RT, 0 to 50 minutes; and S/N ratio,
2 or more. The m/z value was plotted on the abscissa and the IS
ratio as peak intensity on the ordinate on Microsoft excel™. The
analysis method included plotting m/z values on the abscissa on
Microsoft excel™witha small interval and confirming the difference
of the expression levels one by one.
[0030]

(2) Results

The cultured human colorectal cancer cells, HCT-116, having
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wer e conprehensively neasured. [0029] (g) Analysis

nmet hod The obt ai ned peaks were subjected to automatic
extraction by wusing Ml ecul ar Feature Extractor (Agi
| ent Technologies, Inc.) which is an automatic peak
extraction software, in the followng conditions:

mz, 50 to 1,000; RT, O to 50 mnutes; and S/N rati o,
2 or nore. The mz value was plotted on the abscissa

i ST PERBLEAT LEXCEP AT ThE™ SHE oL REEON T ey THRAps Cal Lancer

plotting nmlz values on the abscissa on M crosoft

cellexc 8TFRWE t hayisgallow mensidlividy denfSN#shg'eis transplanted
difference of the expression |evels one by one.

on th8Q30jk 6%)edels uhicke Tbheseul t Af edr Mhmhrevsplestation, a tumor
cancer cells, HCT-116, having 25 high sensitivity to

s1zeSWa38 mlh st dC Wt Wisathdh W fealioueeilfrandes: Celdger tumor
HT-29, having | ow sensitivity to SN-38 were

diam:e%%% Rl (%ﬂ%?@er%rﬁgf dggtﬁllét%fr)e?ﬁh s, FRESQimdY %@Ee reached

e transplantation, unor Si ze was neasured Yy

usi n he fol l.qwi ng.fornul.a: (longer.  t I [ e
300 ,E9q s%8fgt Iy e af it é’?er)ezﬂg"?ln@@%irfyt %ggtlgr?%rdagézeé) CPT-11
reached 300 to 400 mm , the mce were randon
admizdsitgaéd P EOEPRNIa SgdieRts? ARt R HRC G ot i@ up - The tumor
sol vent administration group. The tunor size was
sizenwasumedsenedayn Glawary Bnchddr 8ouzs, haéirsouys, hpyhpurs, and
and
7 days after the administration. Fig. 1 illustrates the results.

7 days after the administration, there was a significant difference
(p=0.01319) between a CPT-11 administration group and a solvent
administration group (a CPT-11 non-administration group) in which
the cultured human colorectal cancer cells, HCT-116, having high
sensitivity to SN-38 had been transplanted In addition, there was
also a significant difference (p=0.04979) Dbetween a CPT-11
administration group in which the cultured human colorectal cancer
cells, HCT-116, having high sensitivity to SN-38 had been
transplanted and a CPT-11 administration group in which the cultured
human colorectal cancer cells, HT-29, having low sensitivity to
CPT-11hadbeentransplanted Thus, itwasconfirmedthatthecultured
human colorectal cancer cells, HCT-116, used in this examination
has high sensitivity to CPT-11 compared to the cultured human
colorectal cancer cells, HT-29, and on the contrary, the cultured

human colorectal cancer cells, HT-29, has low sensitivity to CPT-11
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7 days after the admnistration. Fig. 1 illustrates
the results. 7 days after the adm nistration, there
was a significant difference (p=0.01319) between a
CPT-11 admi ni stration group and a sol vent

adm ni stration group (a CPT-11 non-adm ni stration
group) in which the cultured human col orectal cancer
cells, HCT-116, having high sensitivity to SN 38 had

been transplanted In addition, there,was _als

compeigh FPCARE. Gt FEFENCR RO DHE7SS Lot VTS Cp HCT-116-
adm ni stration group in which the cultured human

[003@dl orectal cancer cells, HCT-116, having high
sensitivity to SN-38 had been transplanted and a

CPThilaaenagé stumatd ron f greaips ide teltteld pae sanpie @ds 263. The
human col orectal cancer cells, HT-29, having | ow

chand@nspitvéiyst of CHlailihadbeguaianspbast ethallhusd i by visual
was conf irnmed that the cultured human col orecta

obse%%%quJncglllJi%he 3148 ¥Bedduid Se £XATPRELRbe A3 omarker
igh'sensitivity to CPT-11 conpared to the cultured

, I t al l]s, -
e, 500 SEASIRCRIES T EFL] L 2B sBBlion g pea o

HT-29, has |low sensitivity to CPT-11 26 conpared to .
the ehadidptar R HamReaH BF bl %uofc&ﬁéerogéePPE?QBﬁ-eﬂiié‘?easu“ng
[ 0031] The average nunber of peaks detected per sanple
the wasa®31tEse inclhamge upatdie hesiust aifr’tcﬁmitd@alacg@a%ssu@feion of
anal yzed by visual observation and the peaks of the
CPT-gandt daleesodieal (Big be)aabdoarpeedr at ewtd bift 10g. @7 apbtained
response to CPT-11 were obtai ned. Those peaks of the

by hedsthSALES LRl ende M6aki bs iz 0h kG- i861obtwbned byter the
nmeasuri ng

administration of CPT-11 or the solvent (Fig. 3).

[0032]

Regarding the peak at m/z of 166.086, the expression levels
in the serum of CPT-11 administration group and solvent
administration group (CPT-11 non-administration group) at 24 hours
after the administration of the agent were the same level in
cancer-bearing mice in which the cultured human colorectal cancer
cells, HT-29, having low sensitivity to SN-38 had been transplanted.
However, in cancer-bearing mice in which the cultured human
colorectal cancer cells, HCT-116, having high sensitivity to SN-38
was transplanted, the peak expression level in the serum of CPT-11
administration group decreased to the same level as in the control

group in which no cancer cell had been transplanted at 24 hours

after the administration of the agent. Therefore, the groups were
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the netabolites in a serum 24 hours after the
adm nistration of CPT-11 or the solvent (Fig. 2) and
a peak at mz of 104.070 obtained by neasuring the
netabolites in a serum 12 hours after the
adm ni stration of CPT-11 or the solvent (Fig. 3).
[ 0032] Regarding the peak at mz of 166.086, the
eépression level s in the serumof CPT-11
adm ni stration group and sol vent admnistration_grou
ablg CPTDEI SABATABRANI BER i grodpe e 4 ik GRQUBapHig, S CPT-11
the adm nistration of the agent were the sane level in
ef feggnicey -drearp n@nm dehé medikdl e was thFestedefe be a marker
colorectal cancer «cells, HT-29, having | ow

exhiIENSird ¥ Gkugtre sPerdfe hadhegarti agsicantald, a mddwevdmr formula
in cancer-bearing mce in which the cultured human

was GHH @GR b?/aﬂgﬁhggghl %\ga 1316 rPRYFORM Ost™ QS (Applied

ensitivity'to SN s transpl anted, the peak

Biosgzx -rere‘l}ss:,it ?Ln c: vel Ti‘lg r%gfeéﬁfé'@dggrr&ﬁ;]ré %v]as determined from the

& t I. n group daﬁrease to the sane level as in

' e control ., group in ich no cancer cell .had_been, .

isotqpmdAtam &d YSHDRGIr 6O af PAFSTheDSaR St FAEToNe pfon Such
the agent. Therefore, the groups were 27 able to be ,

as acepba be masent A% aCREEULE i ke mediard agr Brignatrof tdercandidate
ef fective group, and the netabolite was presuned to be

peakiatiar/kest 166hiolBictwaxy fauddug be Shinsw): - Refy sudistgncigegoredicted
peak, a nolecular fornula was predicted by using an

fronftide Sl 8 ¢80k Wy ARAk Y S e d M QB A(APRS 1 0gla niBitedydtiensdat abase
Inc.). The nolecular formula was determined fromthe

of ! %?i(&p:e ra&n&&w thehe5P86heli®a? PRENt ReR¥ aNthnd  Genomes
intformatiom such
(http://www.kegg.jp/) produced by Kyoto University, with the result
that the substance showing the peak was proved to be L-phenylalanine.
[0033] Regarding the peak at m/z of }104.070, the expression
levels in the serum of CPT-11 administration group and solvent
administration group (CPT-11 non-administration group) at 12 hours
after the administration of the agent were the same level in
cancer-bearing mice in which the cultured human colorectal cancer
cells, HT-29, having low sensitivity to SN-38 had been transplanted.
However, in cancer-bearing mice in which the cultured human
colorectal cancer cells, HCT-116, having high sensitivity to SN-38
had been transplanted, the peak expression level in the serum of
CPT-11 administration group decreased to the same level as in the

control group in which no cancer cell had been transplanted at 12

hours after the administration of the agent. Therefore, the groups
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as accurate mass. As a result, the nolecular fornula
of the candidate peak at mz of 166. 086 was found to
be COHL2N2. A substance predicted fromthe nol ecul ar
formul a was searched by using a netabolism dat abase

of KEGG Kyoto Encycl opedi a of Genes and Genones
(http://ww. kegg.jp/) produced by Kyoto University,
with the result that the substance show ng the peak

was proved to be L-phenyl al ani 00331 Regar di

werq THTRLGE die HePea i BT & 1P bxbt UL T Evel Sy and 2
the serum of CPT-11 adm nistration group and sol vent

CPT-ddniefi fstqtdvieowpuup FePthe W%ﬂ%?ﬁ’ HIURBESYrFUHC e a
at 12 hours after the admi nistration of the agent

markear exhhbisang d dveb respaaseer Regaidigartbe peplwhipdtplecular
the cul tured human col orectal cancer cells, HT-29,

fornAW Red P¥sEREIdd Byt YudiaSHrB&riad dieesditanse anaddst™ QS
However, in cancer-bearing mce in which the cultured

(Ap U Biggb/%%t%&%al Thancer £l 1 ekl fori@iiangabi @t ermined

sensitivi 0 SN-38 "had been transpl anted, the peak

expressi.on | evel. in, the r - . .
rons Re o B CbPOUE NeEr bRty & PRECEARSTE0Br Sfqrmacion
the control roup in which no cancer cell _had_been
sucly pgna3prukKets ‘gﬁs’ig Mo Legirldr ¢ Q&ﬁrﬁﬁu‘%ﬁffa?%ﬂ%ﬁ of the

the agent. Therefore, the groups 28 were able to be
canddgiedreapedk iat ©/a 0@31'011017ﬁé\faf9egﬂ10€ tt baFHiOn A substance

CPT-11 effective group, and the netabolite was
predifcesidefi-ém bhea malsrdudrarexhobintilag wasdragprespdnbeg. using a

Regardi ng the peak, a nolecular formula was predicted

me t aPb 14 W 8 288 loFSk8cS Okt vrteE Arpd Yo dM A5 £ ¢dppd hed Genomes
Bi osystenms, Inc.) . The nolecular fornula was

(htt%e:t/e/rvmm%gg .jp/) produced by Kyoto University, with the result

that four kinds of candidate compounds were obtained. By an

additional test using a pure compound from commercial sources ,

the substance showing the peak was proved to be N,N-dimethyl glycine.
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fromthe isotope ratio with respect to a parent peak

and information such as accurate mass. As a result,

the nol ecul ar fornula of the candidate peak at m z of

104. 070 was found to be CAHONO2 A substance

predicted fromthe nol ecular fornmula was searched by

using a netabolism database of KEGG Kyoto

Encycl opedi a of Genes and Genones

(http://ww. kegg. jp/) pro%ﬁés y Kyoto University,

with the result that four kinds of candi date

conpounds were obtained. By an additional test, uﬁlg%

a pur B egksEURE ARBRTBORHBHE SC4S Idddasto angf- 1cancer agent,

subst ance showi ng the peak was proved to be N, _ .
comdi imeg hyd géybehence29 i@l AlaVS metaliigrkerpgtgiway in  which

determ ning sensitivity to an anticancer agent,
1- pHRGTPT 4 BAhe SnDsdaneeN i @ime oy abglycipat avayisnimhbthed.

L- phenyl al ani ne and/ or N, N-di nethyl glycine arel/is

involved. 2. A marker for determining sensitivity to

an anticancer agent according to claiml1, wherein the

subhst ance .in i.C . i whi .
" oheRy e ReE AR R F A R RCeg At cancer agen
i nvolved is, L-phenylal anine and/ or N, N-dineth ,
accqgt[@,igpglg_o g}amafk 51Ty ﬁ}lﬂﬁﬁanggnyf‘ 3 {}Hettélbpllc pathway

0-an
anticancer agent according to claiml or 2, wherejn,
inwhhehdnpheavded aagasand/ carg , BneimaF Ryl gl diery 15 involved
anticancer agent. 4. A marker for determ ning
is IsesisdnyMdlaniree eam@ot diiedimgehyl datyoideéng to claim
1 or 2, wherein the anticancer agent is irinotecan,
SN-38, and/or a salt thereof.
3. Amarker for determining sensitivity to an anticancer agent
according to claim 1 or 2, wherein the anticancer agent is a plant

alkaloid-derived anticancer agent.

4 . Amarker for determining sensitivity to an anticancer agent
according toclaiml or 2, wherein the anticancer agent is irinotecan,

SN-38, and/or a salt thereof.

5. Amethod of determining sensitivity to an anticancer agent,
comprising measuring, in a specimen, a concentration of a substance
in a metabolic pathway in which L-phenylalanine and/or N,N-dimethyl

glycine are/is involved.

6. Amethod of determining sensitivity to an anticancer agent
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5. A nethod of determning sensitivity to an
anti cancer agent, conprising neasuring, in a
speci men, a concentration of a substance in a
met abol i ¢ pat hway in which L-phenyl al ani ne and/ or
N, N-di met hyl glycine are/is involved. 6. A nmethod of
determ ning sensitivity to an anticancer agent 30
according to claim5, wherein the substance in a
nmet abol i c_pat hway .in whi L- phenyl i A\
aCCORGATRRE Ry L1 & nEPSFER ™ Ehp Bt e Oy ot 4 mebeh8lsBpathuay
L- phenyl al ani ne and/ or N,N-dinexhyuaggéfine. 7. ?. . lved
in whistthbdPbenyba bani RE R§od ordY 1Y Wi e & YREPEATEEH S 1tHvoLve
agent according to claim5 or 6, wherein the specinen
is Li-pheanbilellegiical ansaimyd &, derdiveatfrlomlay Edlg ect havi ng
cancer. 8. A nethod of determning sensitivity to an
anti cancer agent according to any one of clains 5 to
7, wherein the specinmen is a biological sanple
deti ved Jci R 8 S &Gt iRy BasisGaneat yand sdtasnticancer agent
recelveg an anticancer agent. 9. A nethod of
determ ning _sensitivity e : i : :
accoﬁ?&&gditﬁg Ctg‘glgln)% one thf V%:q%a;r%&sr??r%eo , ng%girhns (hetotogieal
anti cancer. agent is_a plant alkal oi d-derived
sampaft PEXAVEL 4§ORt & FOPI K d¥Id b e K% ni ni ng
sensitivity to an anticancer agent according to any
one of clains 5 to 8, wherein the anticancer agent 1is
irinotecan, SN-38, and/or a salt thereof. 11. Akit for
casl yA mgthind ¢helatetrwichiofg denenmiiniifty se@si ahyilegnceg agent
an anticancer agent according to any one of clainms 5
accoﬁr@iﬁ%a to any one of claims 5 to 7, wherein the specimen is a

biological sample derived from a subject who has cancer and has

received an anticancer agent.

9. A method of determining sensitivity to an anticancer agent
according to any one of claims 5 to 8, wherein the anticancer agent

is a plant alkaloid-derived anticancer agent.

10. Amethod of determining sensitivity to an anticancer agent
according to any one of claims 5 to 8, wherein the anticancer agent

is irinotecan, SN-38, and/or a salt thereof.

11.Akit forcarryingout themethod of determining sensitivity
to an anticancer agent according to any one of claims 5 to 10,

comprising a protocol for measuring, in a specimen, a concentration
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conprising a protocol for nmeasuring, in a specinen, a
concentration 31 of a substance in a netabolic

pat hway i n which L-phenyl al ani ne and/ or N, N-di net hyl
glycine are/is involved. 12. A kit according to claim
11, wherein the substance in a netabolic pathway in
whi ch L-phenyl al ani ne and/ or N, N-di net hyl gl ycine
are/is involved is L-phenylal anine and/or N, N-di met hyl

glycine. 13. A Ki ccor dj to clai 1 or 12, .

Of a GHEPSARCERE SREIARSL L B EABRY) %@V@é&i&#&eély &lrage and/or
froma subj ect having cancer.. 14. A kit according to

N, N-ghiynedrie lofg lotcdings arE Al 137Veed@i n the specinen is a
bi ol ogi cal sanple derived froma subject who has
cancer and has received an anticancer agent. 15. A kit
according to any one of clains 11 to 14, wherein the

antjixCapCRl t a9eRbrisnd b adta rh kial oiwthederinvetie substance in a
anti cancer agent. 16. A kit according to any one of

| ai. 4. FIN IS i # SN, N-dimethyl
metalcfz'oeilqrB é%tnﬁ%ﬁ%mggg}qo% g%e%‘ylaQ%@ﬁ%re ageio 2 N-dimethy

r1not sal't thereof. 17.

t hod , ; ti t s
g lnge&% ioal]T oi JtsSS/?JreI%SFg% n%% 35_‘38 ﬁ?%%%%%rl%gﬁn@lge uasr}d go’r al\;, I\gmd methyl

i ndex, an expression inhibition of a substance in a
glycseabol i ¢ pathway in which 32 L-phenylal ani ne and/ or
N, N-di net hyl glycine are/is involved. 18. A nethod of
screening an anticancer agent sensitivity-enhancing
agent according to claim17, wherein the
13. A kit according to claim 11 or 12, wherein the specimen

is a biological sample derived from a subject having cancer.

14. A kit according to any one of claims 11 to 13, wherein
the specimen is a biological sample derived from a subject who has

cancer and has received an anticancer agent.

15. A kit according to any one of claims 11 to 14, wherein

the anticancer agent is a plant alkaloid-derived anticancer agent.

16. A kit according to any one of claims 11 to 14, wherein

the anticancer agent is irinotecan, SN-38, and/or a salt thereof.

17. A method of screening an anticancer  agent
sensitivity-enhancing agent, comprising using, as an index, an

expression inhibition of a substance in a metabolic pathway in which
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substance in a netabolic pathway in which

L- phenyl al ani ne and/or N, N-di nethyl glycine are/is

i nvol ved is L-phenyl al anine and/ or N, N-di net hyl
glycine. 19. A nethod of screening an anticancer agent
sensitivity-enhanci ng agent according to claim 17 or
18, wherein the anticancer agent is a pl ant

aIkaI0|d deri ved antlcancer agent . A net hod of

o LR A B S P 08100,

anti cancer agent is |r|notecan, SN-38, and/or a salt

thereof. 21. An anticancer agent sensitivity-enhancing
agent, which is obtained by the nethod according to

anylone of chathedl? ¢6 20screening compbsi BindAcemcey  agent
cancer therapy, conprising a conbination of the

senéitl i ERNEEnBgeRingeageht vatyoedhancitng dgeit 17, wherein the
according to claim 21 and an anti cancer agent as a

subgégﬁgg fHea%@ﬁ%&kﬂﬁk;%a%%@%@c@ﬁeﬁhlc%SLzﬁheﬁylalanlne and/or

onp03|t|on or a cancer theéerapy accordlng to claim

th t
e L Sy SRS S0 ' Pl ciantn ana/or

for a cancer therapy according to cIa|n122 wherein
N, N1y £ & 1%%ent is irinotecan, SN-38, and/or a
salt thereof. 25. Use of a conbination of the
anti cancer agent sensitivity-enhancing agent
according to claim 21 and an anti cancer
19. A method of screening an anticancer agent

sensitivity-enhancing agent according to claim 17 or 18, wherein

the anticancer agent is a plant alkaloid-derived anticancer agent.

20. A method of screening an anticancer agent
_sensitivity-enhancing agent according to claim 17 or 18, wherein

the anticancer agent is irinotecan, SN-38, and/or a salt thereof.

21. An anticancer agent sensitivity-enhancing agent, which

is obtained by the method according to any one of claims 17 to 20.

22. A composition for a cancer therapy, comprising a
combination of the anticancer agent sensitivity-enhancing agent
according to claim 21 and an anticancer agent as a target of

sensitivity enhancement.
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agent as a target of sensitivity enhancenent, for
producing a therapeutic drug for cancer. 26. Use
according to claim?25, wherein the anticancer agent
is a plant al kal oi d-derived anti cancer agent. 27. Use
according to claim?25, wherein the anticancer agent
is irinotecan, SN-38, and/or a salt thereof. 28. A
nmet hod of treating cancer, conprising adm nistering

t h§3 a tdé)%ﬁ)o%%c rtiacq?%%:fsgn intd.e\ﬂ:i Eﬁéf‘gﬁgn&éé&@ﬂ?@ko claim 22,

accordin arm an anti canter agent as a

target of sensitivity enhancenent..29. A t hod .
WheTglE0t b AR GRRCRTR SR T EI T3 L &R PEdnEEF L Vg anticancer
agent is a plant al kal oi d-derived anti cancer agent.
agen®3. A nmethod according to claim28, wherein the
anticancer agent is irinotecan, SN-38, and/or a salt
t hereof. 35

24 . A composition for a cancer therapy according to claim 22,

wherein the anticancer agent is irinotecan, SN-38, and/or a salt

thereof.

25. Use of a combination of the anticancer agent
sensitivity-enhancing agent according to claim 21 and an anticancer
agent as a target of sensitivity enhancement, for producing a

therapeutic drug for cancer.

26. Use according to claim 25, wherein the anticancer agent

is a plant alkaloid-derived anticancer agent.

27. Use according to claim 25, wherein the anticancer agent

is irinotecan, SN-38, and/or a salt thereof.

28. Amethod of treating cancer, comprising administering the
anticancer agent sensitivity-enhancing agent according to claim
21 and an anticancer agent as a target of sensitivity enhancement.

29. A method according to claim 28, wherein the anticancer
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agent is a plant alkaloid-derived anticancer agent.

30. A method according to claim 28, wherein the anticancer

agent 1s irinotecan, SN-38, and/or a salt thereof.
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