DESCRI PTI ON MARKER FOR DETERM NATI ON OF SENSI TI VI TY TO ANTI - CANCER AGENT
Technical Field [0001] The present invention relates to a marker
for determining sensitivity to an anticancer agent which is used to
determ ne whether a cancer in a subject patient has a therapeutic response
}A\o an anticancer agent or not, and to an application thereof. Background
rt

DESCRIPTION

MARKER FOR DETERMINATION OF SENSITIVITY TO ANTI-CANCER AGENT

Technical Field

[0001]

The present invention relates to a marker for determining
sensitivity toananticancer agent which is used to determine whether
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]



[ 0002) There are various kinds of anticancer agents such as an

al kyl ati ng agent, a platinumagent, an antinetabolite, an antitunor
antibiotic, and an antitunor plant al kaloid. In addition, those anticancer
agents exhibit the effects in sone cases and exhibit no effect inother
cases , whi chdepends on the kindof cancer . However, it is known that, even
if the cancer is a kind in which an anticancer agent is confirnmed to be
effective, the anticancer agent exhibits the effect in some cases and
exhibits no effect in other cases, leading to interindividual differences.
Whet her an anticancer agent exhibits the effect on the cancer of an

i ndi vi dual pat iTennogecast hydrdeklgiisgtce o FFF-34) sdfspRi FREYCRCE eI cancer

agent. [0003] I rinotecan hydrochloride (CPT-11) is an anticancer
agent devé¢operpdd idappan.antdhiss @& mechani smadf anhi g eciéenoredsabed on
the inhibition of topoisonerase |I. In Japan, CPT-11 indicated for

non- snmal lerelte Hohgbtahwerf sopdlsaedaseuig dandepancdtR-dal isdhexred and
ovari an cancer was approved as an effective drug in January 1994. Further,
CPT- 11 i nthcatoed shad1gastt iloimgaresrcer ¢ dngrldc el 1 chntecangeeaste canser
squanmous cel |l carcinoma, and malignant | ynphoma was approved in July 1995 .
CPT- 11 | ncandd - cindg otrhet apycdraeheer bnppogned ek tam lef feneioé dtandar d

chenmotherapy , in particular, as a first-line and a second -line for
col or ect afaraaiigeriedd. oveurtHe worpm-11anthdGREtER hag: egd stdiics hedhddie
efficacy (Non-patent Docunents 1 to 6). I n the chenotherapy for

advanced &y1dmicashalchaces| opeeiad €anesl, ddiemeasbiaali earéinamkeyard ug
such as CPT-11 or oxaliplatin that |launched in 1990's, and a

f1 uor o- pyid 1Migtiame Preeamdt o apgprbydd inesh By 18 bsior eprach |in(duft)-dmi ch had
been a main drug for a colorectal cancer therapy before the | aunches of the

key drug,tneaspyseds vhel elyoehiBbgato RRY lpemBACs 4 didicRemar Barapyal rate
has been inproved dramatically. Nevertheless, it is the present situation

the obj ect] yarkespense dAke ri$s8botte AN aaBdcbhe halde ebrpabi&rdcta which
an anticancer agent was adm ni stered with high risks such as serious

adverse eueniks Haye Rotcachievad INe cheSpOnstl «Ih8heidifeditaent £ NRQA:I O
establish a marker for predicting sensitivity to an anticancer agent for
use in defhThRkBdri AL&khditia/dydl 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 her apeuti c response (responder/ non-responder). In general, the
treat nment schedul e of cancer chenot herapy extends for a | ong period, and
whet her the objective response is achieved or not and whet her the

adm ni stration nust be continued or not are determ ned after some courses
of therapy were repeated nonitoring for adverse events. However, it is the
fact that along tinme has passed and a high health care cost has been
charged until that tine, andthe adverse events havebeenal soexpressed .
Therefore, if there is a means for predicting whether the effect can be
obt ai ned or not for individual patients in the earlier stage of the

t her apy, therapeuddn oesPorsSPatiesmosdardnehereSi¥ss)on of the adverse
events can be alleviated, and the health care cost can be reduced. [0004]
CPT-11 itsel f Basgenemmti ttirortreetingnt ysehrflule &dt cRafeY BYCRATITRPY
esterase in a body to thereby be converted into .

7- et hyl - kBethydisofpe ampiatcheeirnod SNuBB whisgbiengt HOPRIe cséver A SPRAs d18ds
times stronger antitunor activity conpared to that of CPT-11. It is thought
t hat t he axogxivetiencenof CTwhithad 3N 38mshhat tanewugiugti he achidyndeslads t o
the antitunor effect. SN-38 is glucuronidated by

UDP- gl ucwronesyatd arskemnased (dfEBr sbma diweresceolf| tlzamhdyevonesraepealNd38

gl ucuronat e conjugate (SN-380) having no cytotoxicity. Then, SN-38G is

mai nly exgneteding tdeabi-bes@rgentansiereedrt oit He tie éattnatandong
thereafter, excreted in the stool. Apart of SN 38G excreted in the

i ntestingine BAPIRERA s0d Ehahpl et ABdrexarat han wddrl ehanded goitig t he
foll owi ng steps: SN-38G is deconjugated by -glucuroni dase of enteric

bact eri a,:@aR4 {RRC YIRS 1 b Afd 1 e RN t351 283 dtin AlNb dhpraagicidve Bl dre,
reabsorbed through a transporter in the intestinal epithelium and is

subj ect ed ¢t ©,4:1e ; 8T RESNLPBL -Gl LEhkin@RhARC 1Y dEfE@Nake beshtigaidson by
UGT in an intestinal epithelial cell, and the |ike (Non-patent Docunent 7).

I'n th' S 3SKot %rsgncﬁ@&)'lcﬁ%@ gtiéﬁtﬁtihr@{e BHE0$3r 3NG gelsiti¢B et R Ha9. In
addi-tion, it 1s recognized that SN-38 influences bone marrow where active

cel I divig %%P&&%%,tﬂéﬁpgl%él&?y_a&adw@eﬁFy&Bw&at&p@m adveedkasyereni a,

and t hronbocyt openi a. is denonsirated that the change in the

exposure amoynt ;0§ - SN;38; | R kadyneavused e genet icenPabyrRaRhdsm of UGT1AL
is one reason for the adverse effects such as serious diarrhea and

neutropeqbgn4ybmever, because of the conplexity disposition, for exanple,
t he conversion of CPT-11 as a prodrug into SN-38 as an active netabolite

and det oxi cat | gpythergok, ¢t he. IEPLANYELLON Al 19 3Bo48 {hgRERTEES of,

ent erohepatic Circul ation, and e netabolismo T-11 itself and the

producti%gr82¥§g23§“&&%bethgnnggaggh%;qj tQﬁggeE?s1§§egoﬂgeggggrg_ hat the

t her apeuti'c e can be predicte pharmacoki netics. There is al so

d_th h ' I | of NA carb '
B T L e

peri pher s corre h "an rati o of SN and
oo PiboShnSot A1 UL ML A IRl A AP R A0S PALA o
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 tometabolism



On the other hand, as a factor related with sensitivity or resistance to
CPT-11, there is reported involvenent of: the presence or absence of the
mut ati on of topoi sonerase | as a target of SN-38 and the expression |evel

t hereof ; carboxyl esterase activity involved in the conversion of CPT-11
into SN-38 (Non-patent Docunent 9); and a transporter (nultidrug resistance
protein (MRP)-1, MRP-2, or Breast cancer resistant protein (BCRP)/ABCR)
whi ch i nfluences the accunul ati on anount of CPT-11 or SN-38 in cells. In
addition, a cell proliferation antigen Ki-67, a tunor suppressor gene p53,
and the like are also studied on the correlation with the response to a

t her apy usidigeXREtibn Mhilet nadetbeirg hae béehlowitg reesm: Watd8énptsed to
predict sensitivity to an anticancer agent systematically by conbining the
ant i cancede@geigasensby i pHdlycdabaidade tdfe emterdarbaytddtca, anfdo¢grmes
canpt ot heci n derivatives, topotecan has been studied (Non-patent Docunent

10). In cdi niceakerasess ehaihhesnsl hde heetve exens| s nepdstetetihairdderh pl asm
| evel of tissue inhibitor of netalloproteinase-1 (TIMP-1), the TIM-1

havi ng an, aifdnspRepbesis @ed i Oftedtinaor epl Bhetisigniahidcast by édtde tod i ni cal
prognosis of a therapy using CPT-11 and 5-FU in conbination for netastatic

col or ect alp £ aRg8LohdOAk Rat8R-uPae ¥BB Nind Hluclbsat é heorieeassohybpfuar
bi omarker for predicting sensitivity to CPT-11 is

recogni zedapgd naRwse$qal Chashaveheanaar riedeut 1 Wenss ,pdtherepdsuniepor t ed
that it has not been confirmed that both topoisonerase | as a target and

thym dyl afe S}_‘{l‘tﬁ%se B3c2 ERCEPIMLPraedl ¢hi B8t i LN Hudokht ¥néOirkiddd have a
definite correlation wth the therapeutic response to the therapy using

5-FU and £RT: 4Ll n Goahhnal bon s (Nan-0abenl. DPEHEN-13)indiditbbnidie

bi omar ker cap predicting a therapeutic response has been

establ | Shﬂ%q'rogelvﬂ{eer% Agéti%cuggfisd&gggﬂm occurs, to thereby induce
| erythrocytopenia, leukocytopenia, and thrombocytopenia.

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 gxpression

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]



[ Non- patent Docunment 1] J Cin Oncol 1993; 11: 909-913. [ Non-patent

Docunment 2] Sem n Oncol 1999; 26 (1 Suppl 5) : 6-12. [Non-patent Docunent

3] Lancet 1998; 352: 1407-1412. [ Non-patent Docunent 4] Pro ASCO 2005;
Abstract #3506. [ Non-patent Docunent 5] N Engl J Med 2000; 343: 905-914.

[ Non- pat ent Docunent 6] Lancet 2000; 355: 1041-1047. [ Non-patent Docunent

7] Cancer Res 1991; 51: 4187-4191. [ Non-patent Docunent 8] din Cancer Res
2005; 11: 6901-6907. [ Non-patent Docunent 9] Pharmacogenet Genom ¢s2007;
17:1-10. [ Non-patent Docunent 10] Nat Med 2006; 12: 1294-1300. [ Non-patent
Docunment 11] din Cancer Res 2007; 13: 4117-4122. [ Non-patent Docunment 12]
Int J Cancer 20@4thelatheshapgy ap)adasd@rersiatad YriveRtrSAtHrbbY éifs to be

sol ved by the Invention [0007]
resistance to CPT-11, there is reported involvement of : the presence

or absence of the mutation of topoisomerase I as a target of SN-38
and the expressionlevel thereof; carboxylesteraseactivity involved
in the conversion of CPT-11 into SN-38 (Non-patent Document 9);
and a transporter (multidrug resistance protein (MRP)-1, MRP-2,
or Breast cancer resistant protein (BCRP)/ABCG2) which influences
the accumulation amount of CPT-11 or SN-38 in cells. 1In addition,
a ceil proliferation antigen Ki-67, a tumor suppressor gene p53,
and the like are also studied on the correlation with the response
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 microarraydata, 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 andmany 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



-An object of the present invention is to provide a marker for determ ning
sensitivity to an anticancer agent capable of determ ning therapeutic
response of individual patients and to provide a novel neans for a cancer
t herapy using the marker. Means for solving the Problens [0008] The
inventors of the present invention searched a marker for determ ning
sensitivity to an anticancer agent through a conprehensive analysis of the
serum et abol one (integral of total netabolite) of in vivo cancer-bearing
m ce by using capillary electrophoresis tine-of-flight nass
spectronetry(CE-TOFM5). Two kinds of human col orectal cancer cell |ines
havi ng di$dmesidritvisens 5 5V hpee ade SNHI8 srirelafd RN HARSPIRREREPRIHIG Ca nude
nouse. As a result of study, the inventors found that the anpunt of a

met abol i txesswhese twondent tlaerapy | weireaseFEpeed fFREI 1Yy im epebination
cancer-transpl anted nouse group, decreased to that of a control group

onl yi nt helghseneinti \idyugeanpbyACPT- B¢ tdediapye Bdcmhekert lvepabiabalfite was
found to be L-phenyl al anine and/or N, N-di net hyl glycine. The inventors
further sirstiiedibaseadthardpe:tindiesgonaadhhavesd emdebatshedhet her the
cancer of acancerpatient has sensitivity to an anticancer agent or not can
be determ ned by neasuring the concentration of a substance in a netabolic
pat hway in which L-phenyl al ani ne and/or N, N-di nethyl glycine are/is

i nvol ved garaa b akegbsalmsadg! e derived fromthe cancer patient; the use of
t he

[0006]
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Disclosure of the Invention
Problems to be solved by the Invention

[0007]

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



expression inhibition of the substance as an index enabl es the screening of
an agent for enhancing sensitivity to an anticancer agent (hereinafter
referred to as "anticancer agent sensitivity-enhancing agent"); and the
t herapeutic effect of the anticancer agent is remarkably inproved by using
the anticancer agent sensitivity-enhancing agent and the anticancer agent
as a target of the sensitivity enhancenent in conbination. Thus, the
present invention has been conpleted. [0009] That is, the present
i nvention provides a marker for determning sensitivity to an anticancer
agent, containing a substance in a nmetabolic pathway in which
L- pheny| dlearirménand/ creniNdidiihEt hyd @inychRblednyes pPAGBFvepPable ofThe
present invention also provides a nethod of determning sensitivity to an
ant i canceetagahhing nchedipaptieasespngsei afaispeciden, natdencentrdt Fon of a
substance in a nmetabolic pathway in which L-phenylal ani ne and/ or
N, N- di methyphigeysi mevel eddasisi ivol wedancer therfpy peésenthe magieron al so
provides a kit for carrying out the nethod of determ ning sensitivity to an
anti cancer agent, containing a protocol for measuring, in a specinen, a
concentration of a substance in a netabolic pathway in which
L- phenyl gkankneoansdoridy Nndi pebbyémgl yci ne are/is invol ved.
[0008]
The inventors of the present invention searched a marker for
determining sensitivity to an anticancer agent through a
comprehensive analysis of the serum metabolome (integral of total
metabolite) of in vivo cancer-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—lltherapy. 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 found that : 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



The present invention also provides a nethod of screening an anticancer
agent sensitivity-enhancing agent, including using, as an index, an
expression inhibition of a substance in a netabolic pathway
i nwhi chL- phenyl al ani ne and/or N, N-di net hyl glycine are/is invol ved.
The present invention also provides an anticancer agent
sensi tivity-enhanci ng agent, which is obtained by the above nethod of
screeni ng. The present invention also provides a conposition for
cancer therapy, containing a conbination of the above anticancer agent
sensi tivity-enhancing agent and an anticancer agent as a target of
sensi ti vidapreszaneetehibition of e puéséancenvensiobndds cerprddisdédeuse of
a conbi nation of the above anticancer agent sensitivity-enhancing agent and
an antlC&ﬂﬁ%@n@@@nbfaﬁl&g@@mgebr{énhantﬂn@isbhyi@hhﬂnc@neab,ammﬁcqnaﬁnuﬂ ng a
t herapeutic drug for cancer.
agent (hereinafter referred to as “anticancer agent
sensitivity-enhancing agent”); and the therapeutic effect of the
anticancer agent is remarkably improved by using the anticancer
agent sensitivity-enhancing agent and the anticancer agent as a
target of the sensitivity enhancement in combination. Thus, the
present invention has been completed.
[0009]

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



The present invention also provides a nethodof treating cancer, including
adm ni stering the above anticancer agent sensitivity-enhancing agent and an
anticancer agent as a target of sensitivity enhancenent. Effects of the

| nvention [0010] If the marker for determning sensitivity to an
anticancer agent of the present invention is used, the therapeutic response
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 adm nistration of the anticancer agent is started. As
a result, an anticancer agent having high therapeutic effect can be

sel ect ed,anttisregioyrt dgergr sgressi ot wfenbhacs af Ggerdndl BRI BAKaREEABN R Sof t he
adverse events due to the continuous adm nistration of the anticancer agent
whose t herapedeixc ehfegiresaninot 1kiekpect of ¢asulrtanceyéntadiet@palier, the
reduction in the burden of the patients and the reduction in the health
care costpatanvagl sowbiclekppbémyll a FRuritnestnd/idr ¥ He dimelkdy lis vesoe, armrl is

anti cancer agent sensitivity-enhanci ng agent can be screened. A cancer

t her apeutiirgrcgffeaict is remarkably inproved by using the anticancer agent
sensitivity-enhanci ng agent and the anticancer agent as a target thereof in
conmbi nati on. The present invention also provides an anticancer agent

sensitivity-enhancing agent, which is obtained by the above method
of . screening.

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



Brief Description of the Draw ngs [0011] Fig. 1 is a graph

I 1lustrating chronol ogical changes in tunor size of cancer-bearing mce in
each group. Fig. 2 is a graph illustrating serum phenyl al ani ne
concentrations (nfz 166.086) in nude mce 24 hours after the adm nistration
of CPT-11 in a control group in which no cancer cell was transpl anted
(Cont) , a group in which cultured human col orectal cancer cells, HI-29,
having low sensitivity to SN-38 were transplanted (HT) , and a group in
whi ch cul tured human col orectal cancer cells, HCT-116, having high

sensitivity to SN-38 were transplanted (HCT) .
of individual patients to the anticancer agent can be appropriately

determined before the administration of the anticancer agent or
in the early stage after the é.dministration of the anticancer agent
is started. Asaresult, ananticancer agent havinghigh therapeutic
effect can be selected, whereby the progression of the cancer and
the enhancement of the adverse events due to the continuous
administration of the anticancer agent whose therapeutic effect
cannot be expected can be prevented. Further, the reduction in the
burden of the patients and the reduction in the 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. lis a graﬁh 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



Fig. 3 is a graph illustrating serumN, N-di methyl glycine concentrations
(mz 104.070) in nude mce 12 hours after the admnistration of CPT-11 in a
control group in which no cancer cell was transplanted (Cont) ; a group in
whi ch cul tured human col orectal cancer cells, HI-29, having |ow sensitivity
to SN-38 were transplanted (HT) , and a group in which cultured human

col orectal cancer cells, HCT-116, having high sensitivity to SN 38 were
transpl anted (HCT) Best Mdde for carrying out the Invention [0012]

One of the marker for determining sensitivity to an anticancer agent of the
present invention is a substance in a netabolic pathway in which

L- pheny| alramispe ahsedniti)vednfad soouef dn véd chocabt uted hemgh LAHIFE Rt abol i ¢
pat hway substance") . Exanples of the substance include, in addition to

L- phenyl| alaaiiere,cadlls,sHigt-anges haliialy iigheas@stihéviboncent Sat-B8n wefre

L- phenyl al anine in a netabolic pathway, and a substance enhancing the

met abol i Yp@phapheaykdeni ne , and a substance inhibiting the netabolism
from L-phenyl al ani ne are exenplified. Here, exanples of the substance
enhanci ng the pegabgl ism t@dotphenybetanine derchudeNadinatiey edivatieei n a
metabolic pathway froma protein or a peptide to L-phenylal anine, an
enzyne inyploved-hoibhe TRyababiussvon cAenzysemiber eaf hoamd afselstarce
changi ng the expression level or the activity of the enzyme. In addition,

exanpl es Qf.ithesybstARGECHAN Diihi Haohbeomefrahel 15 mhichmd cpheayle@llani ne
i nclude an 1 nhibitor of L-phenylal anine netabolic enzyne, a substance

decreasi ng t Pfaﬁgﬂaq-gfédoﬂc&?é/ﬁ' a Yrdupei AGhl ¥h tdn 1@l rkrdmephesydad asilne

nmet abol i ¢ enzyne,” and a coenzyne of the L-phenylal ani ne netabolic enzyne.

O those, L Rhenylal ani pe_bs, Padyichy aiby Riepkernodey[ A¥I3bN-38 were
transplanted (HT), and a group in which cultured human colorectal

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

" metabolismtoL-phenylalanine include an intermediateina metabolic

11



The other marker for determ ning sensitivity to an anticancer agent of the
present invention is a substance in a netabolic pathway in which

N, N-di met hyl glycine is involved (also referred to as "N, N-di net hyl gl yci ne
nmet abol i ¢ pat hway substance"). Exanples of the substance include, in
addition to N, N-di methyl glycine, all substances which increase the
concentration of N, N-dinethyl glycine in a netabolic pathway, and a

subst ance enhancing the netabolismto N, N-di methyl glycine, and a substance
inhibiting the metabolismfromN, N-di methyl glycine are exenplified. Here,
exanpl es of the substance enhancing the netabolismto N, N-dinethyl glycine
i ncl ude apRihunay Fedinat @roteannet #hEEPE I Patitvdy PREBYT 2 PHdSphai Pyt

N, N-di met hyl gl ycine, an enzyne involved in the nmetabolism a coenzyne

t her eof , amdblavesulist &heemetalrml e t lRe cCORPEEBS| HirTafel 38F BhE8UWRATEINA] yof
the enzyne. Inaddition, exanples of the substance inhibiting the

met abol i sehdrrpimaNcNederptésdiqyl yevré pncthalecad viiaki of tidre enzMmR- di Fet hyl

gl ycine netabolic enzyne, a substance decreasing the expression |evel or

t he acti vaddyitofort, hexadlali mEtdhd sgbycamee nehabbting cheywatabaidsa Sowhzyne
of the N, N-dinethyl glycine netabolic enzyne. O those, N, N-dinethyl

gl yci ne is-gastiicnkaihy prefueier @ inhG0i4pr of L-pheffhalanine metabolic
concentrations/concentration of L-phenylal anine and/or N, N-dinethyl

gl yci ne iaeseased substhacsetddneatiagrmiusexpresshicchl eesicer el ast hraktbeen
transpl anted, conpared to that of a cancer cell-non-transplanted group as
descri beds N exampresyhal eniné magdidli ien enzyniehe agioapcoenggrne o HEIRI, a
cancer cell line having low sensitivity to SN-38, had been transpl ant ed,

t he concajﬂd;neetﬂyq&%ﬁeﬂ@eﬂéfﬁdmb @nzZymphenyt attesdene Iapiboy 1] adick net hyl

gl ycine did not decrease even after the adm nistration of CPT-11. On the
contraryfpggtf@dyggqg bRe €4y HCT- 116, a cancer cell line having high
sensitivity to SN-38, had been transplanted, the

concentrajdgong/ concentration of L-phenylalanine and/or N, N-dinmethyl glycine
decreased after the admnistration of CPT-11 to the sane degree as

those/that of 4he KoL Rl G0HRr GAEEOREhNEY YenkiBheny) abail ant addi@ir
N, N-di met hyl glycine are/is effective as a marker for determ ning

[583?5} Vi 49 00 AR AN i ARG RGOS HE B 880 GRrcklin SSEbdi d herhudee.
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 theactivityof theenzyme. Inaddition, examples of the substance

12



The anticancer agent serving as a subject of the marker for determ ning
sensitivity to an anticancer agent of the present invention is not
particularly limted, as long as the anticancer agent is one affecting the
met abol i ¢ pat hway of L-phenyl al anine and/or N, N-di met hyl gl ycine. Exanples
of the anticancer agent include CPT-11, SN 38,

oxal i pl atin, cycl ophospham de, ifosfam de,

t hi ot epa, nel phal an, busul f an, ni nusti ne, rani nust i ne, dacar bazi ne,

procar bazi ne, tenozol om de, cisplatin, carboplatin, nedaplatin,

met hot rexate, penetrexed, fluorouracil, tegaful/uracil, .

doxi f | ur i dim&ittdgaf thegnababel 1 $rot raw N, Noajeethybi abyCcH)R arbiuge, an
enoci t abi ne, gentitabine, 6-nercaptopurine, fludarabin, pentostatin,

cl adri bi neyhifpidoox piir Bal - dovesriolli gilrcingi metilrilic ¢agnOeub cdwpstance

i dar ubi ci ne, pi rarubi ci n, mt oxantrone, anurubicin, actinomycin D

, bl eony ci dwe;repepngorhee erpragyd oy tene Coradianobi ity ofitiesi af t imethyl
vincristine, vindesine, vinblastine, vinorelbine, paclitaxel, docetaxel,
nogi t ecanylytcdpet weaahg] ietapgsied eanda edrngphe g, t kel Afet heesduyd, g harmme f en,
torem fene, nedroxyprogesterone, anastrozole, exenestane, |etrozole,

rituxi mhyetapailiie dngeid ti Of igesd, urumedozagan gilpeiboritsegant boularly

erl otini b, cet uxi mab, bevaci zumab, suni tini b, soraf eni b, dasatini b, panitunumab,
aspar agi nasgFerireat i noin, arsenic trioxide, salts thereof, and active
metabolites thereof. O those, a plant al kal oi d-derived anti cancer agent
such as GRb1k}, 511-38, or salts thereof is preferred. [0016]

The concentrations/concentration of L-phenylalanine and/or
N,N-dimethyl glycine increased in the serumof amouse inwhich cancer
cells had been transplanted, compared to that of a cancer
cell-non-transplanted group as described in Examples below. In
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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When the sensitivity to an anticancer agent is determ ned using the marker
for determning sensitivity to an anticancer agent of the present

i nvention, the concentrations/concentrati on of an L-phenyl al ani ne netabolic
pat hway substance and/or an N, N-di net hyl glycine netabolic pathway
substance in a speci men may be neasured. Here, exanples of the specinen

i ncl ude a biol ogical sanple derived froma subject having cancer (cancer
patient) , such as blood, serum plasm, urine, tunor tissue, tunor cell,
ascitic fluid, pleural fluid, cerebrospinal fluid, stool, or expectoration.
The serumis particularly preferred. [0017] I n addi tion, exanples
of the target Taacaiticarices pyeserdervivgnds ensihieodeol tpe wrEier 4nd
pharyngeal cancers typified by pharyngeal cancer; gastrointestinal cancers
typi fi ed daceesaphageaknsanterty gast ai cagahcercerardend! ofedihdl RERseOL;
respiratory and intrathoracic organ cancers typified by lung cancer; bone
and arti guhamntGant i b age: areeralanhyigndnkdrebanome asquheart igeincer

carci noma of skin and other cancer of skin; mesothelial and soft tissue
cancers tyirfti 8@ BienEspihalipmre herabel pematalvayantel.sphempi falechime breast
cancer, uterine cancer, and ovarian cancer; male genital cancers typified
by prost aff/GaNGEN-d¥htPYY §IREinCaneebiplyPi bf edhdbyaht atkderercaneeit; eye,
brain, and central nervous system cancers typified by brain tunor; thyroid
cancer ang,QtRercendacr hess CAREEES1at WPROEUophsssienmildeat Dpai=etice t i ssue,
and rel ated tissue cancers typified by non-Hodgkin' s |ynmphoma and | ynphoid
| eukem a;.A0d B! 43hhEaRARGELS caflf LIRLY:IQELSERi Rl SR ahase,
cancers. The present “invention can particularly suitably be used for

non- snal | 'x%%lalrb!a‘éﬂﬂef:%zolmh'e,C@L’.Epiéz‘@ﬂl,cai%oplﬁeﬁ.ﬁi CddLENaEmh,

ovarian cancer, gastric cancer, colorectal cancer, squanous cell carcinom

of skin, m%@glo@gcggg,m l%@BQQ?@xecﬁpoj-s]fluorouracil, tegaful /uracil,
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, vinblastine,
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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Means for measuring the concentration of the L-phenyl al anine netabolic

pat hway substance or N, N-di met hyl glycine netabolic pathway substance in a
speci nen may be determ ned appropriately according to the target substance
to be neasured. For exanple, the concentration can be neasured by CE- TOFMS,
gas chromat ography- mass spectronetry (GC-Ms) , HPLC, an inmunol ogi ca

measur enent net hod, a bi ochem cal neasurenment nethod, or the like. In the
case of L-phenylal anine, the concentration can be nmeasured quantitatively
by CE-TOFMS, HPLC, a biochem cal neasurenent nethod, or the like. In
particular, the quantitative neasurenent by an enzymatic method using
fluoresceoliedtensity is easy. In the case of N N dinethyl glycine, the
concentration can be nmeasured quantitatively by CE-TOFMS, HPLC, GC-MS, or
the |ike. [0018hen the sensEorvdey&pRANTG cSETSIEIENty st TaNGeSAMT cancer
agent, the concentrations/concentration of the L-phenylal anine netabolic
pat hway sitzswamkerafolf atetielreniNiNg dserstinlvigly 6o men mettdisencer pra¢iviayp t
substance in a biological sanple derived froma cancer patient are/is
measur ed thef et afrtventtibe, admenicsicanitoat déns frormeniteanden afemn . | f

t he concentrations/concentration of the L-phenylal ani ne netabolic pathway
subst ance, yuéhgn at hei e Nedbpbl by baghyal rebsetabeland/patanbyN sidysttinde
before and after the adm nistration of the anticancer agent does not
change, & GABCREL LAY ikepdehiyisnBdtante tim hatecdersi taw beynéaosuree .
anticancer agent. In the case where the concentrations/concentration of the
L- phenyl ajari nexamt Bhobic akpuaymsisic-ange andbabgibel Nahpdendthiptedql yci ne
nmet abol i ¢ pat hway substance after the adm nistration of the anti cancer

agent deeasekUesLeasasiagMRARY tridwassdt hait )hedurieatha cadi sdmin,at i on
of the anticancer agent, the cancer can be determi ned to have sensitivity

to the angiGaacenr888Nteumor tisshid,addihbioe1ln ddtateaseluher epldiefare the
adm ni stration of the anticancer agent or in the early stage after the

admi ni st rxfltdi‘&r,' é@fé&gisgiha@ EONGENLESL 1 ORS/ SQPCAMr=A0AN Ofhd Berun is
ol

L- phenyl al ani ne neta c pat hway substance and/or the N, N-dinethyl glycine

netaboliﬁfﬁggggggrzgggggﬂggﬂggg/is determ ned to be higher than the

pr edet er stan concentration, the cancer can be deternm ned not to
have sen%b%EWgty to the target anticancer agent. In the case where the
cancer does not have sensitivity to the target anticancer agent, the drug

effect thereof 18%&&5#%,%3&%%%5 LE {HL St LARR dahckhe i Adphdistdddion of

t he anti cancer agen ose dru
invention_include 1ip, 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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ef fect cannot be expected continues, there is a fear of the advance of the
cancer or the enhancenent of the adverse events. Thus, the marker for
determ ning sensitivity to an anticancer agent of the present invention
greatly contributes to not only the determ nation of the therapeutic
response to the anticancer agent but also the prevention of the enhancenent
of the adverse events acconpani ed by the conti nuous adm ni stration of the
anti cancer agent whose drug effect cannot be expected. [0020] In
order to carryout the method of determ ning sensitivity to an anticancer
agent of the present invention, it is preferred to use a kit containing a
pr ot ocol émcermswmpstg:jt&emmm,ehématomsét:mteﬁwéat po@ usflatigd tissue

L- phenyl al ani ne net abol i ¢ pat hway substance and/ or N, N-di net hyl gl ycine

net abol i ccratdwpy v ubsé@Rgend- Hodpd e mehymdimuek e hd clompdions bewkeagent f or
measuring the concentrations/concentration of the L-phenylal anine netabolic

pat hway sahsthansstantd eandes diprehby) f@cyeeseMehativkire thatdeegnsetst ance,
directions for use of the nmeasurenent reagent, a standard for determ ning

the presenge gretbier abseageisd s&ASHhiryiitM1401§ heuansbanber wgentfomnd the
| i ke. The standard refers to the standard concentrations/concentrati on of

the L-phenyl al,anineretahgld-6.4a!, hway 15aist Bneecanekor céhei &y Neaiaet hy |
gl yci ne netabolic pat hway substance, a concentration which is determned to

be high or, low. a.factor,ddfliuenghog:  hermpasuaeneMcdes whuamblie cegr ee of
the influence, and th es1|ke Those concentrati ons can be set for each

target an e{xcc?l Gl & egf{l By, M$inld iljRenst 2pfaRsa t he deternination can be

perforne escrl ove.
[oois]

Means for measuring the concentration of the L-phenylalanine
metabolic pathway substance or N,N-dimethyl glycine metabolic
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 gquantitatively 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 wmetabolic

16



[ 0021] By using the expression inhibition of the L-phenylal ani ne
nmet abol i ¢ pat hway substance and/or the N, N-di nethyl glycine

met abol i cpat hwaysubst anceasi ndexes/ ani ndex, anant i cancer agent
sensitivity-enhanci ng agent can be screened. That is, in vitro or in vivo,
asubst ancei nhi bi ti ngt heexpr essi onof t heL- phenyl al ani ne net abol i ¢ pat hway
subst ance and/or the N, N-di nethyl glycine netabolicpat hwaysubst anceenhances
sensitivity to the anticancer agent. For exanple, before and after the

adm ni stration of an anticancer agent to a cancer-bearing aninmal, a

subst ance enhanci ng the decrease in the concentrations/concentration of the
L- pheny| apattivee smtstizaidecarphidriee §ubsd Hrridyaralasiing 1 thhrdtimyma givpei ne

met abol i ¢ pat hway substance is a substance enhancing sensitivity to the

ant i cancesulagemce(iant béahcet caleatpbedst i ved £yorafanserPatgemnt)areis
substance decreasing the concentrations/concentration of the

L- pheny| aledumedmiabel drel pitdmwalye sdivbt btoe tdod/ad tié apEl gastdgy agfinfci ne

met abol i ¢ pat hway substance in various kinds of cancer cell lines in vitro
in the presenge otocabeabtatcteicoagentrasieon sulfSt amee énhheoyhylaums tivity
to the anticancer agent (anticancer agent sensitivity-enhancing agent).
[0022] metabollilr agilinwagn, shystiside thé/bx phaery| ¥ ive tiytlabol ycingat hway
substance and/or N, N-di net hyl glycine netabolic pathway substance as

i ndexes/ ametidtdaNc pALARLY CANS anm@epbfoan fed sciteenede IHainistrdtion tro or
invivo, if the concentrations/concentration of the L-phenyl al ani ne

net abol i G Pahbway i§HQ§é§-aan@@$’e@rnd\d, Mhatigmt tiyd cghyet ranmet abiod i et hway
substance are/is decreasedby a substance, the substance is an anticancer

agent . FQ{oe¥a8Mw sbhisi@fti8ly 8o RShCedeadgent st @nhethd @aae where
cancer-bearing animal, the concentrations/concentration of the

L- pheny| al;ani-08-08t AP0l dr /pahbuayr suhst 8pcaeandpeenid N« iRkt tiyt aigyici ne
nmet abol i ¢ pat hway substance decrease/ decreases, the substance is an

anticanc a\%gﬁgztsuﬂ&a%@@i 3D dfe NI - ¥iddthy 18§ 181 rie B ANGepd thvexposed
to various kinds of cell lines, the concentrations/concentrati on of the

L- phenyl al ayu.ne -aet 4 Crhat Ry Subshanss ad/ ehe Ndtdicabby| e ne

met abol i ¢ pathway substance decrease/ decreases conpared to those/that

bef or e t%%&%ﬁ?ﬁ@cré@@eégéﬁ%%ﬂﬁfté $180c A CBOESFe BBEALMI hlst he: Gase of

an anticancer agent expecte ave a drug effect, the decrease in the

concentr atd ﬁtgf% f&&ﬁ‘g{&&%ﬁg ﬁgre% t be. Lzpheny! alanhoeqoet aboldL Rathmay

subst ance’a t gl ycine netabolic pathway substance appears

earlier than.reduction in t .S] f tunmor or a cell-killing effect.
Thereforé?“ﬁ?tég%ggn?%dﬁﬁfc nggigﬁg Eép ehyl al ani ne metabol i ¢ pat hway

substance and/ qf, N N digiet iyl r@! ¥ DGnlTBLANA G- P BRHE IR 31132 -80E6n BE

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.
In the case where the cancer does not have sensitivity to the target
anticancer agent, the drug effect thereof cannot bé expected. In

this case, if the administration of the anticancer agent whose drug
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i ndexes/ ani ndex, whet hert hesubst ancei sef f ecti veasananti cancer agent or not
can be determ ned by investigation for a shorter period.

Agr eat ef f ect canal sobeexpect edf r ont hevi ewpoi nt of t hereduction in | abor and
cost acconpanyi ng the devel opnment of an anticancer agent. [0023] | f
t he thus obtained anti cancer agent sensitivity-enhancing agent and an

anti cancer agent as a target of the sensitivity enhancenent are used in
conbi nation, the therapeutic effect of the anticancer agent is remarkably
i nproved. The form of the conbination of the anticancer agent
sensitivity-enhanci ng agent and an anticancer agent as a target of the
sensi ti vidfreanhaasedebe amededconnposid.i bhevontsat dieay ehéheapnest s of
both agents, or nay be a conbination of separate preparations. In addition,
t hose corporest saneyberatie rinshhatrent krfothd adiviefrereerertout eShuExamsl es of
t he anticancer agent used here and serving as a subject are the

sameast hqggdascridhedabomeinardisaak udecHdy kb Sh 38; txcaldepd agent of the

cycl ophospham de, ifosfam de, thiotepa, nelphalan, busul fan, ninustine,
rani nust i fig, o SACHERAZI kY, g RENCHF Bart Mithutieentz abominde, tied aptathimation

car bopl atin, nedapl atin, nethotrexate, penetrexed, fluorouracil,

tegaf ul / Wagile rdexifliidiR@ponse to the anticancer agent but also the
tegaful /gineracil/oteracil, capecitabi ne, cYtarabi ne, enocit abi ne,

genci t abi veg{t%lhca@t PRUTdiandduiddiar 8Bi Phe PaRtGSIAkVBNt 8| adebhbaieied

hydr oxyurea, doxorubicin, epirubicin, daunorubicin, idarubicine,

pi rar ubi CJ:Bynthg'ct oxant LoBeAMEYRLEL By RCEHNQAY Ebdhcer agent whose drug
D,bleonyC|ne,pe51eony0|n,nytonyC|nC, acl arubi cin, zinostatin, vincristine,

vi ndesi ne Ibl astipe, e Vi i ne, paclitaxel, docetaxel, nogitecan
(topot ecaénf)é,/e%t g%osil")ge,ep %c?!seg one, dexamet hasone, tanoxif en,

torem fen 0 dr oxypr ogest er one,
anastrozol €, ’exenest ane, | etrozol e, ri tuxi mab, i matini b, gefitinib, gentuzumab

0zogani ci n, bortezo b erLot) nih. - HEtHMIRDos REUASHATRG, oSHBI L] A

. Th. Oor
sorafeni b, dasati?tb, pani

oo 05 S AELLOGh PSR O e ket e plopdactpugpumL el o
S\-38, or salts thereof is partigularly RLetsELed 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 like. The standard refers to the standard
concentrations/concentration of the L-phenylalanine wmetabolic
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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Exanpl es (0024] Next, the present invention is described in nore
detail by way of exanples. [0025] Exanple 1 (1) Method

influence, and the like. Those concentrations can be set for each
target anticancer agent. By using the standard, the determination
can be performed as described above.

[0021]

By using the expression inhibition of the L-phenylalanine
metabolic pathway substance and/or the N,N-dimethyl glycine
metabolicpathwaysubstanceasindexes/anindex,ananticanceragent
sensitivity-enhancing agent can be screened. That is, in vitro or
invivo,asubstanceinhibitingtheexpressionoftheL—phenylalanine
metabolic pathway substance and/or the N,N-dimethyl 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
presenceofanaﬂticanceragentjj;asubstanceenhancingsensitivity

to the anticancer agent (anticancer agent sensitivity-enhancing

agent) .
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(a) Ani mal Si x-week-ol d, mal e nude m ce (BALB/cA. Tcl -nu/ nu)
purchased from CLEA Japan, Inc. were used and allowed to ingest a general
feed and drink water freely in a thernostatic chanber. A protocol
fol l ow ng the animal experinent guideline in School of Medicine, Keio
University was applied and then approved. Then, this exam nation was
carried out humanely. (b) Cultured human col orectal cancer cells
Cul tured human col orectal cancer cells, HCT-116, having high sensitivity to
SN-38 and cul tured human colorectal cancer cells, HT-29, having |ow
sensitivity to SN-38 were obtained from Yakult Honsha, Co., Ltd.

[0022]

Tn addition, by using the L-phenylalanine metabolic pathway
substance and/or N,N-dimethyl glycine metabolic pathway substance
as indexes/an index, an anticancer agent can be screened. That is,
in vitro or in vivo, if the concentrations/concentration of the
L-phenylalanine metabolic pathway substance and/or N,N-dimethyl
glycinen@tabolicpathwaysubstanceare/isdecreasedbywisubstance,
the substance is an anticancer agent. For example, if, after a
substance is administered to a cancer-bearing animal, the
concentrations/concentration of the L-phenylalanine metabolic
pathway substance and/or N,N-dimethyl glycine metabolic pathway
substancedecrease/decreases,thesubstanceiszulanticanceragent.
Tn addition, if, in vitro, after a substance is exposed to various
kinds of cell 1lines, 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

screeningwhichusestheL-phenylalaninemetabolicpathwaysubstance

and/or N,N-dimethyl glycine metabolic pathway substance as
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(c) Drug Canmptom as a preparation. of CPT-11 and a solvent for
di ssol ving Canpto (hereinafter, referred to as "solvent") were obtained
from 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 |ow sensitivity to SN-38 or the cul tured human col orect al
cancer cells, HCT-116, having high sensitivity to SN-38 were subcutaneously
transpl anted on the back of each 6-week-old nude nouse in an anmount of
2,000, 000 cells/100 uL/mouse After the transplantation, a tumor size was
nmeasured by using the follow ng fornula: (longer tunor diameter) x (shorter
tumor di aetesrels7hR.inken whkeheumbe sibssaneadisaf f300 18 28G0 3B, CAWEi ce
were randomy assigned to a CPT-11 administration group and a sol vent
adni ni st rafemnoynot rafizbCRFE ddm nont g iimest fgat iom feoaphor ter@ardPdahen t he
m ce were assigned to
Agreateffectcanalsobeexpectedfromtheviewpointofthereduction

in labor and cost accompanying the development of an anticancer

agent.
[0023]

If the thus obtained anticancer agent sensitivity-enhancing
agent and an anticancer agent as a target of the sensitivity
enhancement are used in combination, the therapeutic effect of the
anticancer agent is remarkably improved. The formof the combination
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
componentsmaybeadministratedthroughdifferentroutes. Examples
of the anticancer agent used here and serving as a subject are the
sameasthosedescribedabove,andincludeCPT—ll,SN—38,oxaliplatin,
cyclophogphamide, 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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two groups was defined as day O CanptoTM as a preparation of CPT-11 in an
amount of 4.5 nlL/kg (90 ng/ kg as CPT-11 anount) and the solvent for

di ssol ving CanptoTM (D-sorbitol, lactic acid, pH adjuster) were

adm nistered slowy to the CPT-11 admi nistration group and a CPT-11
non-adm ni strati on group, respectively, fromthe tail vein. The tunor size
was neasured on day 0, and 12 hours, 24 hours, 72 hours, , and 7 days after
the admi nistration. The bl ood was coll ected after the dissection. After the
centrifugation of the collected blood at 10,000 rpmfor 10 minutes, a serum
fraction was frozen with liquid nitrogen and stored at -80C unti l the serum
fracti on Mssruisednen prepardion ©f texadmene  f GruratdisdRondC BRATYSIE. As a

- control group, a cancer cell-non-transplanted group was produced and the

' sane treat MpDéoaSics! péEteauytcin, 08X Hmycd ®r epatariloirisf, pEteeitdMe sanpl e
A serum stored at -80C after the dissection of a nouse, was plunged into a
met hanol sialditiiseAneontvdindiesgnan immen.aatiaewdiaudr@lk&)nq apaic  Hexetlhe
proteins were denatured. After that, chloroformand m i -Q water were
added t o gRfdax@Ut anbhaubdati quisb@xddaant,i ortopbeidby conedmisramrs wer e
removed. A water-nethanol |ayer including netabolites was separated, and
was then gsphdrihdgahky fidakeikedehhr ougiremi@6fe k Da medtrokipfod¢ sre tamer,enove

proteins. After that, the filtrate was dried under reduced pressure and

stored at;f8QCGozHhe, Aepdstgsd] taBko¥ase dirss@kMeb | Dnat inib - g2 fatierib,
gemtuzumab ozogamicin, bortezomib, erlotinib, cetuximab,
bevacizumab, sunitinib, sorafenib, dasatinib, panitumumab,
asparaginase,tretinoin,arsenictrioxide,saltsthereof,andactive
metabolites thereof. Of those, aplant alkaloid-derivedanticancer

agent such as CPT-11, SN-38, or salts thereof is particularly

preferred.

Examples
[0024]
Next, the present invention is described in more detail by
way of examples.
f0025]
Example 1
(1) Method
(a) Aniﬁal
Six-week-old, 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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I mmedi ately before the neasurenent and subjected to a netabol one
measurenent. (0028] (f) Metabol one neasurenent The conprehensi ve
nmeasurenent of the nmetabolites in a serumwas carried out by using a
capillary el ectrophoresis tinme-of-flight mass spectronetry (CE- TOFMS)
system manuf actured by Agilent Technologies, Inc. In this exam nation,
avol tage was applied such that anoutput of the capillarywas a cathode |,
an?ﬁaélonlcnetabolites wer e conprehensively neasured. (0029] (g) Analysis
met ho

following the animal experiment guideline in School of Medicine,
Keio University was applied and then approved. Then, this
examination was carried out humanely.
(b) cultured human colorectal cancer cells

cultured human colorectal cancer cells, HCT-116, having high
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 Honshé, Co., Ltd.

[0026]

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

The ¢ultured human colorectal cancer cells, HT-29, having low
sensiﬁivity 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-o0ld nude mouse in an amount
of 2,000,000cells/100 uL/mouse. Afterthetransplantation, atumor
size was measured by using the following formula: (longer tumor
diameter) x (shorter tumor diameter)?/2. Whenthetumorsizereached
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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The obt ai ned peaks were subjected to automatic extraction by usingMl ecul ar
Feature Extractor (Agilent Technologies, Inc.) which is an automatic peak
extraction software, in the follow ng conditions: mz, 50 to 1,000; RT, O
to 50 mnutes; and S/Nratio, 2 or nore. The mz value was plotted on the
abscissa and the IS ratio as peak intensity on the ordinate on M crosoft
excel Tm The analysis nethod included plotting nmiz val ues on the absci ssa
on Mcrosoft excel TMwith a small interval and confirmng the difference of
t he expression | evels one by one. (0030] (2) Results The cul tured human

col orectal cancer cells, HCT-116, having high sensitivity to SN-38 or the
cul t ur ed twnarowsd weeckedlinedrceday @l.| sCaMAtPY asimpr AR Y v Feas i ity to
SN- 38 were transplanted on the back of each nude nouse. After the

t r anspl antradh ampuat tafmrs siLZegwe® medsnae Ry Ldsinmunth i Ehewiodgensr nul a:
(longer tunor dianmeter) x (shorter tunor dianeter) 2/2. \When the tunor size
reached 32 &0s o0, iMBCaddtesi (De swebit o Andentyc assidy e adjuat &PTweke

adm ni stration group and a solvent adm nistration group. The tunor size was
measur ed @GmigaytBreandod2yhautBe C24-hawdyini2tivetisn gaodp Arghy SEAT-tldr t he
admnistration. Fig. 1 illustrates the results. 7 days after the

adnmi ni st rai-aami hhet eatash ardugni Fépadt ididfifer énce (ip=@2013t8)nbetTheen a
CPT-11 administration group and a solvent admi nistration group (a CPT-11
non- adnm Rigichasi 20 vk sURedBhGinyt be aid toreshtyman lealer,et? dowancer
cells, HCT-116, having high sensitivity to SN-38 had been transplanted In
addi ti on,,here Wasr il Send sl bt eantodi f reeasicad pad 04380 cheifveen a
CPT-11 admni stration group in which the cultured human col orectal cancer

cell's, HETR136ss8avid10 hhghesensd tdehittrxfhﬁa@bbz@&;mmebeenlédf@étspﬂaiaided and
a CPT-11 admnistration. group in which the cultured human col orect al

cancer cell §y ¢db 29 BAVI0G: h¥e SR Hrhuni £ 32dtQ FBRVad Ehadbeent hansiliant ed
Thus, i t wasconf i r nedt hatt hecul t ured human col orectal cancer cells, HCT-116,

used in trxﬁit§o éﬁn%ﬂ@tsitggeaaét higf*csgngitiotd ¥ekQmCRladdi sowRareskd art he
cul tured human col orectal cancer cells, HT-29, and on the contrary, the

(C::ngE lil’led p*}%EEEQaE%R B%%t&lmpcl%nfﬁ nEE b SrontdladSvdias. | RWasegirbil\gdan, 0
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-liquidextraction,
whereby contaminants were removed. A water-methanol layer
including metabolites was separated, and was then centrifugally
filtered through5,000%kDacutoff filter toremoveproteins. After

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

-80°cC. The dried resultant was dissolved in milli-Q water
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conpared to the cultured human col orectal cancer cells, HCT-116. [0031]
The average nunber of peaks detected per sanple was 263. The change
patterns of individual peaks were anal yzed by visual observation and the
peaks of the candi dates which can be a bi omarker exhibiting drug response
to CPT-11 were obtained. Those peaks of the candidates were a peak at mz
of 166.086 obtai ned by neasuring the netabolites in a serum 24 hours after
the adm nistration of CPT-11 or the solvent (Fig. 2) and a peak at nmfz of
104. 070 obtai ned by nmeasuring the nmetabolites in a serum 12 hours after the
adm ni stration of CPT-11 or the solvent (Fig. 3). [0032] Regar di ng
the peak ammedimtsflylbefoss, thehacagpreasiormndegebicrird He® sefariorlaEr- 11
adm ni stration group and sol vent adm nistration group (CPT-11
non- adm nhsdswtdmemtgr oup) at 24 hours after the administration of the agent
were the sane level in cancer-bearing mce in which the cultured human
col orect aloeczaicer cells, HT-29, having |low sensitivity to SN-38 hadbeen
transpl anted. However, in cancer-bearing mce in which the cultured hunman
col orectal cancen ecethbBolddd-deksurleaenng hi gh sensitivity to SN-38 was
transpl anted, the peak expression level in the serumof CPT-11
admi ni strati on TgeodPntiesHaRsS)@ hoatleewaneof evied masabnlibes dontretrgroup in
whi ch no cancer cell had been transplanted at 24 hours after the
adm ni st riadd eareied batagensind hesgfionarytdiecgrophsraet@time-of -flight
mass spectrometry (CE-TOFMS) system manufactured by Agilent
Technologies, Inc. In this examination, a voltage was applied such
that anoutput of the capillarywas acathode, andcationicmetabolites
were comprehensively measured.
[00291]
(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.
{00301
(2) Results

The cultured human colorectal cancer cells, HCT-116, having
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able to be separated into a CPT-11 ineffective group and a CPT-11 effective
group, and the netabolite was presuned to be a marker exhibiting a drug
response . Regarding the peak, a nolecular fornula was predicted by using
an anal ysis software Analyst" QS (Applied Biosystens, Inc . ) . The

nol ecul ar fornula was determ ned fromthe isotope ratio with respect to a
parent peak and information such as accurate nmass. As a result, the

nol ecul ar fornula of the candidate peak at mlz of 166.086 was found to be
COH12NC2. A substance predicted fromthe nol ecular fornmula was searched by
usi ng a netabol i sm dat abase of KEGG Kyoto Encycl opedia of Genes and
Genomes (Hitdhpsengiwimi tkedg SNpie PrpEbeted wediystd: ORQERSFRY CARCER t he
result that the substance showi ng the peak was proved to be L-phenyl al ani ne
[ 0033] Remsrldi,ngTthe, peaking Iz sehsidavoTo,ta ﬁ%-éﬁpweggi BRSSO t he
serum of CPT-11 admi nistration group and sol vent adm nistration group

(CPT- 11 nonthdiatksof atichmgioupysat BE tegutle Fapepidetadifimi 3th4Eeon of
the agent were the sane |level in cancer-bearing mce in which the cultured
human colgr=cials aaasered ey sisiHE- 28e haVlowinoworardit i V1e59210 tSWOZ8 had
been transpl anted. However, in cancer-bearing mce in which the cultured
human coldireeitak)casrerteetlisor HCAndi6y) Wavi rifhdri ghe senef tsiivetseacheSN- 38
had been transplanted, the peak expression level in the serumof CPT-11
admi ni st rad ofb gaoupmelecr ensedite wheesamadbeVel aasigmed heocentdRI-1gr oup in
whi ch no cancer cell had been transplanted at 12 hours after the

admi ni st raddien sefat hen agenp anfhesel oert atihen gsoripsi omgreupbl Fhedurer
separated into a CPT-11 ineffective group and a CPT-11 effective group, and
t he met abgljd GavasenasdTed 4&y e anaarkeiowshi bithagrss deugowespensie.
Regardi ng the peak, a nolecular fornula was predicted by using an anal ysis
sof t war e Angl¥ss A QBneApmhi ek tBi@SYst eNBig | 1Ci1)ust Ahesmehectdsarl fsar nul a
was determned fromthe isotope ratio with respect to a parent peak and

i nf or mat 08, $4Ghtas AECHERLSI SBSTiAS Budeswhs a & enimieeit] & f farendea of
t he candi date peak at mz of 104.070 was found to be C4AHONO2. A substance

predi ct ed(gnyOQnglﬂgknpé@Mr@ra fe@frmyh 2, u@sn S@aFaleH By ousi Agd aa Neilakelt sm
dat abase of KEGS: Kyoto Encycl opedi a of Genes and CGenones (http :

[ 1w, Keqgs: Bt )-a PY GG WeHbYa Kpae 1 Uy Bl itd st WhEoh herdigg b wirhiatn four

ki nds of candi gate conpounds were obtained. By an additional test using a

pure co n LCl Sandchecsubst anee 19BOWhagi AddiReak was

proved F%%%egﬁu%??r{e%%%ﬁ bg#??:?%lée&f 861AI l\/BC _ 1. A net ho%j %f 1@@1&

det erm msréglsi%g%kkg\@ot ¥n0%g @\a%ugé ttr%ﬂs?@aﬁﬂé&?%ﬁcgadﬁgﬁﬂn tR@HRNax Ng

measuring, I nh a Specinen collected fromthe subject, a concentration of

L- phenyl al.ani ne, rel e ' r 1ty 4105 o I 1 QL RCAN, 5 SN38,1 12 sal t
2180 a’ s gl%%%ga}l (ﬂ#o %’g&%@%? aﬁ%%"to49sf_9') a 11

of irinotecan, an sal't wherei n the subject has cancer.

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, itwasconfirmedthat thecultured
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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2. The nethod according to claim1l, wherein the specinen is a biological
sanple collected froma subject having cancer. 3. The net hod
according to claiml or 2, wherein the specinmen is a biological sanple
coll ected froma subject who has cancer and has received an anticancer
agent . 4. A nethod of screening for an agent for enhancing
sensitivity of a subject to an anticancer agent, conprising adding a test
substance and usi ng, as an index, an expression inhibition of

L- phenyl al ani ne,

compared to the cultured human colorectal cancer cells, HCT-116.
[0031]

The average number of peaks detected per sample was 263. The
change patterns of individual peaks were analyzed by visual
observation and the peaks of the candidates which can be a biomarker
exhibiting drug response to CPT-11 were obtained. Those peaks of
the candidates were a peak at m/z of 166.086 obtained by measuring
the metabolites in a serum 24 hours after the administration of
CPT-11 or the solvent (Fig. 2) and a peak at m/z of 104.070 obtained
by measuring the metabolites in a serum 12 hours after the
administration of CPT-11 or the solvent (Fig. 3).
foo32]

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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wherein when the test substance inhibits the expression of L-phenylalanine
in the presence of an anticancer agent, the test substance is an agent for
enhancing sensitivity of a subject to the anticancer agent, wherein

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

salt of SN-38, and wherein the subject has cancer.

able to be separated into a CPT-11 ineffective group and a CPT-11
effective group, and the metabolite was presumed to be a marker
exhibitingadrugresponse. Regardingthepeak, amolecular formula
was predicted by using an analysis software Analyst™ QS (Applied
Biosystems, Inc.). The molecular formula was determined from the
isotope ratio with respect to a parent peak and information such
as accuratemass. Asaresult, themolecular formulaof the candidate
peak at m/z of 166.086 was found to be CoH;2NO2. A substance predicted
fromthe molecular formula was searchedbyusingametabolismdatabase
of KEGG: Kyoto Encyclopedia of Genes and Genomes
(http://www.kegg.jp/) produced by Kyoto University, with the result
that the substance showing the peak was proved tobe 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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were able to be separated into a CPT-11 ineffective gfoup and a
CPT-11 effective group, and the metabolite was presumed to be a
marker exhibiting a drug response. Regarding the peak, a molecular
formula was predicted by using an analysis software Analyst™ QS
(Applied Biosystems, Inc.). The molecular formula was determined
from the isotope ratio with respect to a parent peak and information
such as accurate mass. As a result, the molecular formula of the
candidate peak at m/z of 104.070 was found to be C,H,NO,. A substance
predicted from the molecular formula was searched by using a
metabolismdatabase of KEGG: Kyoto Encyclopedia of Genes and Genomes
(http://www.kegg.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 tobe N,N-dimethyl glycine.
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CLAIMS

1. A method of determining sensitivity of a subject to an
anticancer agent, comprising measuring, in a specimen collected from
the subject, a concentration of L-phenylalanine, wherein the
anticancer agent is irinotecan, SN-38, a salt of irinotecan, and/or

a salt of SN-38, and wherein the subject has cancer.

2. The method according to claim 1, wherein the specimen is a

biological sample collected from a subject having cancer.

3. The method according to claim 1 or 2, wherein the specimen
is a biological sample collected from a subject who has cancer and

has received an anticancer agent.

4. A method of screening for an agent for enhancing sensitivity
of a subject to an anticancer agent, comprising

adding a test substance and

using, as an index, an expression inhibition of
L-phenylalanine,

wherein when the test substance inhibits the expression of
L-phenylalanine in the presence of an anticancer agent, the test
substance is an agent for enhancing sensitivity of a subject to the
anticancer agent,

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

wherein the subject has cancer.
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