SPECI FI CATION Method for Predicting Efficacy of RAR- a Agoni st Techni cal
Field [00011 The present invention relates to a nethod for predicting
efficacy of an RAR- a agonist in patients with malignant tunor. More
specifically, the present invention relates to a nmethod for conveniently
and accurately predicting therapeutic effect of an RAR- a agonist in
patients with malignant tunor such_as_ liver cancer. Background Art [00021
Li ver cancer is highly malignant, SERFIEHA RN on patients die of this

di sease every year. The nunber of patients is ranked as the fifth in the
world [El-Serag H.B. and Mason A.C., Rising incidence of hepatocellular
carcinoma i n the Unit &detBbatfesPredMtidgnificady oMBAR; «34@pnipp. 745- 750, 1999;
Tayl or - Robi nson S.D., Foster GR, Arora S., Hargreaves S. and Thonas

H C, Increase in primary |liver cancer in the UK 1979-94, Lancet, 350,
pp. 1142- $143,i::4994- [0003] Liver cancer is thought to be caused by

mul tiple cancer cells that energe at separate sites sinmultaneously or
sequent i M100¢] due to exposure of the liver with hepatitis viruses or

al cohol [Slaughter DP, Southw ck HW ,  Snejk W, "Field, canceri jon" in
oral stratifi eﬁﬁgahea‘f’ﬁﬁh’snvéﬁflf)ﬂéﬂaﬁ?ﬁ tocg F’t‘?llﬂé‘ﬁ for prpdictipp GHicagy © %@%é"nt ric
origin, LRSS in HutidPs %@@f%@ﬁgné—%mor! nM@Q%ﬂeciﬁ&allﬁ tﬁ@?x,sésgﬁ{ gdehhgh

| iver cancer is primarily caused by hepatitis C virus infection. Since
hepati ti sel@esvp puseihaddot chyeceleantiyratdeatcevanlt thied ghingarheeap caiblcl effear ef an

tenmporarily renoved or killed, . cancer |js ver ikely to recur. The
re(r:rErren ‘éﬁ%r' &t 8E0MHE! PehBitEg WHEP Télhtgfiaﬁégj’c‘)%‘?/re%‘/ucé asgé‘%%rcf&nﬁefr'from 1990 to

1997 [Li petksane€hrt | Changes in nunmber of patients, 3. Counting method of
nunber of patients, Trend of cancer patients and current conditions for
t her api e®00Rkdi cal Research, pp.20-30, 2001]. [00041 Therapeutic nethods of

| i ver cancer include surgjc hepat ect o of visible, 1 . g
]]jwer CATICET 1sqiug Ily malignant, and one mhﬁon patients die of this disease

every year. The number of patients is ranked as the fifth in the world [El-Serag H.B.
and Mason A.C., Rising incidence of hepatocellular carcinoma in the United States.,

N. Engl. J. Me_z__d., 340, pp.7T45-750, 1999; Taylor-Robinson S.B., Foster G.R., Arora S.,
Hargreaves S. and Thomas H.C., Increase in primary liver cancer in the UK, 1979-94,
Lancet, 350, pp.1142-11438, 1997].

[0003]

Liver cancer is thought to be caused by multiple cancer cells that emerge at
separate sites simultaneously or sequentially due to exposure of the liver with
hepatitis viruses or alcohol [Slaughter DP, Southwick HW., Smejkal W., “Field
cancerization” in oral stratified squamous epithelium: Clinical implications of
multicentric origin, Cancer, 6, pp.963-968, 1953]. In Japan, it is considered that
liver cancer is primarily caused by hepatitis C virus infection. Since hepatitis C
virus cannot be eliminated even though cancer cells are temporarily removed or killed,
cancer is very likely to recur. The recurrence rate was reported as 16 to 20% over a
period of from 1990 to 1997 [Liver cancer, I Changes in number of patients, 3.
Counting method of number of patients, Trend of cancer patients and current
conditions for therapies, Medical Research, pp.20-30, 2001].

[0004]

Therapeutic methods of liver cancer include surgical hepatectomy of visible



| esi ons, radiofrequency abl ation, ethanol injection therapy, mcrowave
coagul o- necrotic therapy and the |ike. However, these therapies are
sonetimes not effective, and chenotherapy as a systemc treatnent is
desired. At present, as chenotherapy, intra-arterial injection of CDDP, ADM
and 5-FU is perfornmed for the treatnent of advanced cancers for which the
af orementigned therapies ﬁﬁagganggathterﬂar erial enbolizatioq‘pannot be
appl i ed, “and cancers i recurring arter ANEFERt MHEPBYEPPTY It 2t hiBse

t her api esweclioMaYeFapyi dnd thel I8RO IR dvBAtthe &f fiRE4 ¥ BRSSordtihBEnot effective,
intra-arterial injection chenotherapies for the liver using an oily

cont r ast 2R8dhemPtharpphas ke, syatedic keeatihoreitedrsirsded nedi canents in

conbination is to he 13, 0% of. conpl.et.e, respons 3 % of - parti al
response, and pﬁ%?&%%t’%%%ﬁ%?ﬁ%?gﬁ%ég%ﬁggﬁﬁ?éh”??aﬁ?&gﬁﬁgﬁgﬁggg&%W{%ﬁﬂf

enbol i zatd parf@imdd foi @O kreladmBOf ofUSRAnkdd cGRIRI RALIHAE (1 {RedtbRe 2. 5% of
conpl ete response and 3. 1% of partial response, which results of treatnent
are not fRARyicsritsgnscadiejer abpaohvanbolizsion ceonpl baepied. phdraptes suffer
from probl ens; .9f, 0 [ e .qf conplications such ulcer..and th i ke

[ Tan et iRt SR EREG T SRR BROCOPEFUET, HolhREn i regp et

Japaneseecffdaienats efth€dntarar@iidli iafoctid chPRoliddQpibd 95 thb984) us[0OSbilAS
descri bed above, any standard therapy that ensures stable treatnment

resul ts tOEAESPTENA Ei et ok thiej afele mearivaed madlisrgre e én cembasitiosied. | n
parti cul fnd e 1514 r 8Lt Ake BLECLL B0 LOLTADY RS, BORDL 21 (e

vi ewpoi nts of technique an urden on patieénts, and thererore deveél opment

of chenothenahyraliteimnahichersoschtieeted haeapychaslihaean dasiip@s.is hut bbarin even
a therapeutjc treatnent for tenporarily stabilizing a tunor, i.e., life

pr ol ongaf3 BRRaFe Rt YRddi et Briod roBp latenpipoaas pad 31136 obpidiad spBRRADL

achi evabl.e: . i oL C t ;

Ther of or & Beeel oo W ARaLRBACARNGE (Ol b i e AERT ot Py LU BN ton, o1 on
has al sthebemns stffanfibyn gedlanedof cO6hce of complications such as ulcer and the
4-[3,5-B#§f%finethykfilyl benzam do] benzoic acid (henceforth also referred
to as "HaCiEeiEayHplocghshgrapesErdintiasaedghinieatiop theramies. dapapresent ed

by T or mibb1) of S0 el THE 1680TRRHAG dog) known to be useful as a

t herapeuti ¢ agent for cancer, “~cancer cé€ ifferentiation inducer, cancer
met ast asli0§0hhi bi tor, therapeutic agent for

As described above, any standard therapy that ensures stable treatment
results to a certain extent for liver cancer has not been established. In particular,
the intra-arterial injection therapy has problems from viewpoints of technique and
burden on patients, and therefore development of chemotherapy alternative to the
therapy has been desired. Further, even a therapeutic treatment for temporarily
stabilizing a tumor, i.e., life prolongation without proliferation of tumor cells, is
considered not achievable due to high resistance of liver cancer to chemotherapy.
Therefore, development of chemotherapy that can achieve tumor preservation has
also been strongly desired.

[0006]

4-18,5-Bis(trimethylsilyl)benzamidolbenzoic acid (henceforth also referred to
as “TAC-101" in the specification) is a synthetic retinoid represented by formula (1)
shown below. The compound is known to be useful as a therapeutic agent for cancer,
cancer cell differentiation inducer, cancer metastasis inhibitor, therapeutic agent for

vascular diseases or therapeutic agent for cardiac hypertrophy (Japanese Patent



vascul ar di seases or therapeutic agent for cardi ac hypertrophy (Japanese
Patent 2 Lai d-open Publication (Kokai) No. 2-247185, International Patent
Publ i cati ons W96/32101 and W03/ 089005 and the like). [Formula 1]
(H3C)3S1 O Il CNHCOON () I (H3CO)3S [0007] TAC-101 is an RAR- a
agoni st that has an action of binding to the retinoic acid receptor

subt ype . hencet,ori.h .al sg. referred s."RAR- .a " i s .a
transcrip a‘l@ﬁp?%%%l %frlc%tle o gcikﬁlgﬁ?]%e‘{j%ﬁgéﬂr???cF%tﬁFn?té%?gF%ﬁffrhlV?mf’Bs activate
transcri pYO8&V32Vd RahdivEO 0 HOSIV0B andadhd 18X9r ts anti-tunor effect by the
activation of tr?nscri ption. It is known that expression of RAR- a

i ncrease F?rrlimblatli ents with liver cancer, (din. Cancer Res., 9,

pp. 3679- #HD,sR003), and antitunor activity of TAC 101 was observed in
phar macol ogi cal\ st udi g§ using an ani mal nodel of |iver cancer (din. Exp.
Met ast asi s. 16,/pp\633H 643, 19 Cin. Exp. Metastasis., 16, pp.323-331,
1998; J. Canc&r Res ;CodtHpp A—TEOOH1999). As for clinical effect of
TAC- 101 on humah i ver cancers—43% of prevenhtion of tunor progression has
been foum c’pns phase Il study in the United States. [0008] It is known
that actirviatfton of RAR- a requires binding of a ligand nolecule such as
retinoic acid. A nuclear receptor activated by binding of a |igand binds to
a targei sequence to initiate translation of DNA. DNA binds to a

hi stone t¥0%brm a chromatin structure, and for the activation of

transcri ption, plterathon. i n tin structure b cetylation of
hi stone is esszﬁt@i a I. gégla%}tq?”v%t %é%q?%t§g%%n gﬁcaeC%logé)ti vatrt %0 (?)}fe ’F?Xﬁ-m%
transcri ptidopcapter hilgpypner dbehyfastulsPaifesed té RatRAReqa Neeassalsya for the

acetylation of histone or a class of nolecules responsible for recruiting
hi st one transcription factor belonging to the nuclear receptor family, to activate transcription

via this receptor, and exerts anti-tumor effect by the activation of transcription. It is
known that expression of RAR- & increases in patients with liver cancer, (Clin.
Cancer Res., 9, pp.3679-3683, 2003), and antitumor activity of TAC-101 was observed
in pharmacological studies using an animal model of liver cancer (Clin. Exp.
Metastasis. 16, pp.633-643, 1998; Clin. Exp. Metastasis., 16, pp.323-331, 1998; J.
Cancer Res., 90, pp.1254-1261, 1999). As for clinical effect of TAC-101 on human
liver cancer, 43% of prevention of tumor progression has been found in a phase 11
study in the United States.
[0008]

It is known that activation of RAR-a requires binding of a ligand molecule
such as retinoic acid. A nuclear receptor activated by binding of a ligand binds to a
target DNA sequence to initiate translation of DNA. DNA binds to a histone to form
a chromatin structure, and for the activation of transeription, an alteration in the
chromatin structure by acetylation of histone is essential. Coactivators that enhance
activation of RAR- o transcription are histone acetylases, per se, that are necessary
for the acetylation of histone or a class of molecules responsible for recruiting histone
acetylases to the transcription activation site. They are basically classified into the
class of p300 family molecules which primarily play a role of the former (Curr. Biol,,
7(9), pp.689-692, 1997), and the class of p160 family molecules which play a role of
the latter (Mol. Endocrinol., 17(9), pp.1681-1692, 2003). These class of coactivator



acetylases to the transcription activation site. They are basically
classified into the class of p300 famly nolecules which primarily play a
role of the former (Curr. Biol., 7(9), pp.689-692, 1997), and the cl ass of
pl60 fam |y nol ecul es which play a role of the latter (Ml . Endocrinol.,
17(9), pp.-1681-1692, 2003). These class of coactivator 3 nol ecul es

positively.requlate.the transcription activity. It_is known th | Bl
(Anplifié%ﬂ_%g r%%%?vgﬁﬁggggEﬁﬁwJﬁ%n%?l%Hﬁl%?§%§no%t?ﬁﬁognféﬁtggﬁﬁ!y

mol ecul e$AmipSifiednWrea st €41 11, GRMIAhe CRAS b ViRd PI6H AUALLXBIR8REs JhoRreast
cancer cells, and is useful for diagnosis of steroid hornone-responsive
cancer ( FHrerngcepinakoqeatvatars Puptexe sassohin Weel swg8pyellsThadipeeful &1i s al so

known to ful  for, prediction of prostate, cancer d edj.ct.i on of
oo | oI dfl il B e R [ R reaf AR S PR e
Publ i cat Vonss/¥098) 10252 mM3 kB8s0 WAOSH 89904 sand rdNeclid@h-of PRt dte

(Steroid Receptor Coactivator-1) is also one of steroid receptor
coact i vatdrsr and nradickippwhtarop e nusetentifibity af bivestapeayey dnteraational of

B e FARAALBH R4S MRl SRS B UMY ehATASTES) HBhaT et o
Initiati @refdeRce@br CPaddia@on 1§ BCL186 ohbBL stSlbdlll haddpYoratlastivaard Red AF-2 site

of a nuclear receptor as a steroid receptor coactivator to pronote

| i gand- dEpeFRénbe teaivd & ptheappsu tac bieotins minof(iBee Yassogigted Bithmse 366 7- 3675,
1996) . g fl: S orepr cul.es..t hat inhibit
transcri%%ggﬁ&Egékﬁéspgsggmﬁ%ﬁ?bga?gq%ﬂggaﬁﬁ%ﬁﬁégkaﬁgggf Héggrﬁ%F%éuFbs

have an hodwwithyt BE2 (TirshsingodleacRitnoBa:tang) Regat 4 vakyr freguiatier PhAts
translation via nucl ear receptors by pronoting chromatinization of histone
(Vhi te JOHthe 8F Spite oda puplparincaptorgg a pigroid 28ceptapacoagtipaipr tRpeenetey, it

has beeny; . : f,am ssed
' hepat SEa] Gar dear e A aphivh e SR O b P BEEL BT HRREC

K., et aloopoalbl. Cell Biol., 23(21), pp.7498-7509, 2003). It is considered
that the trangcriptional activation mechani sm nodul ated by nuc] ear
receptors is riafigteaceal aslassal serearepor peseuisdbet hibitdranmgrivsoapr essor s.

U e ather A el ke PO o SR AUDBLE EL SR
t hey ar ehiktvanariehoe tlytn sy seduleghtifve g gabge DA tPRmishaion Helnualear rétdpthHeIiys
(PBQ). promoting chromatinization of histone (White J.H_, et al., Vitam. Horm., 68, pp.123-
143, 2004). Recently, it has been reported that the class of the SP110 family
molecules expressed in hepatocellular carcinoma are RAR- « -selective corepressors
(Watashi K., et al , Mol. Cell Biol., 23(21), pp.7498-7509, 2003). It is considered that
the transcriptional activation mechanism modulated by nuclear receptors is regulated
by balance of these coactivators and corepressors. Further, International Patent
Publication W(002/8383 discloses the isolation of the class of SP110 family molecules
including SP110b, and they are known to be useful for diagnosis of primary biliary
cirrhosis (PBC).
Disclosure of the Invention
Problems to be solved by the invention
[oo10]

An object of the present invention is to provide a method for determining

efficacy of an RAR- « agonist such as TAC-101 in patients with malignant tumor

such as liver cancer. More specifically, the object of the present invention is to



Di sclosure of the Invention Problens to be solved by the invention [00101
An object of the present invention is to provide a nethod for determ ning
ef ficacy of an RAR- a agoni st such as TAC-101 in patients with malignant
tumor such as liver cancer. Mire specifically, the object of the present
invention is to 4 provide a nethod for conveniently and accurately

predi cting therapeutic¢ effect. of, an, K RAR- agoni st mal i gnapt tunmor such
DC T ver PeaHigh b B Riep EieOitn P s e SteBios Hpe e P Bhe &0t *the
present RAEB i2@Bn&OBEWELathanaLlAYS shasealiches g, achi eve the foregoing

object, and as a result of the researches, they first found that an RAR a

agoni st &eemsder sPAGngGhe waeblest ef fective on a liver cancer without
expr essi g(ﬂ)ﬁf RAR- a, whilst the intensity of the expression of RAR- a did
not necessarily correlate with the degree of the transcriptional

regul ation funThé aivendsid of thaprdsBRE 1vABIARAE€AED COFiHR! AkRnRetMeen the
antitunor activity of an RAR- a agonist on |liver cancer and the expression

of RAR achifrfethediosegoimmueRictthand aanorrgultiofiéheterssebenfthepdiott frapdrthat an
mol ecul e%z‘\ﬁa:%tzgg&gp% gtbc%l a?sl '?}?é-l%fl aslgoot ffﬁe%‘%i:yéﬁg%l 1?\%{“1'*: c%%cesruv%pcho?ts Al B,

SRC-1 an ositively correlated w SCri n-activity of RAR- a

i nduced byprassiBARF RARAGORIISIst tROhtbREtEXPIRSSIORstn SFRAROD @3 w RAR a
-selective corepressor negatively correlated with transcription activity
of RAR- Reqefitpidlsdopiplatn wilnree degigonf she tranecrintinmes spoHatien Siusctish, ahése
coact ! valohnady £ORE BEF 20k MBLh I b Ben LMLV ANAL. SRNERT 0GR RRR- 2Nt hus
it was difficult to USE the [evel's as an marker for dererm ni ng efficacy
of an RARondstagolv&tcaBed AmBtheCaipa@ésio] OORAR- dhe Thay aMobhan@fthihanpngsent
invention conducted further researches on the basis of these findings. As
a resul ttherdhasees slisnpctinator anglagyles. githomehahpelssiobnl @ {panidy sfolequips ichss of

the p 164, Aﬁ.j)q,l@R(mila%(aui‘ﬁ‘ﬁ%os?ti&qu%&irx%ttg& F@%ﬁr&ﬁ%rg{i’fﬁﬁéaéﬁvi%gf 1§KR‘1 0

fam |y nol ecul'e as a corepressor gave rena correlation with the
acti vat i ieducaf bRARRAR toa ansefstpindthd agiteadobyf 8P1RARrs #n RAMicSteledine
present c!oggpergtsslogme\é\gtsively correlated with transcription activity of RAR- ¢ induced by an
RAR-« agonist, the expression levels of these coactivators and corepressor varied in
individual cancer cells, and thus it was difficult to use the levels as an marker for
determining efficacy of an RAR- « agonist on liver cancer.
[0012]

The inventors of the present invention conducted further researches on the
basis of these findings. As a result, they found that a ratio of the expression levels of
the class of the p160 family molecule as a coactivator and the class of the SP110
family molecule as a corepressor gave remarkably high correlation with the activation
of RAR- & transcription induced by an RAR- « agonist. The present invention was
achieved on the basis of the aforementioned findings.
foo13]

The present invention thus provides a method for predicting therapeutic
effect of an RAR- ¢ agonist on a malignant tumor, which comprises the steps of
measuring an expression level of a class of p160 family molecule and an expression
level of a class of SP110 family molecule in the malignant tumor of a patient and

observing a balance between said expression levels.

The present invention also provides a method for predicting therapeutic effect



achi eved on the basis of the aforenentioned findings. [0013] The present

i nvention thus provides a nethod for predicting therapeutic effect of an
RAR- a agoni st on a nalignant tunor, which conprises the steps of

measuring an expression |evel of a class of pl60 fam |y nol ecul e and an
expression |evel of a class of SPIN famly nolecule in the malignant tunor

of a patign | observing a_bal ance between said.expression.levels. The
orecent LuntfiE s JEEERE AebButcRnss FEFh PR RhS Eiver Zpater cae{ ec

5 of an RARxp@esa@anksdl ¥R QadBdfipdBaThmilyiRslecBia6l GOMRLESSS fhel steps of
measuring an ression level of a class of pl60 famly nolecule and an

ex
expr essi 6sp efel E)lﬁ fagnile pabesudst inSbp o2 ferd ity urol of alratientt dheermng gnant

f ' hs ' a b ' ' I f
the. ol asSsR% hERleer dgR Lt R B LOE A e LG B TRl 57 Bhe

cl ass of exhesSbl 10/l amiteycla®d gauk &P 1a0d: W Nnd1BauIE| AsBwlbn thE clapd 60tHeam |y
nol ecul e i s dom nant, determ ning that an RAR- a agonist is effective for

t her apeupil@0 fameidt metcubs istdpanigant gleamminirmibasfant hdRpat peanist i obfegfves
preferred. i_ment.s. of t f orepent i.oned i ntion, there are provided
t he af or%&g%??a%ﬁggckﬁaﬁgg?p%%}ee?ﬁ ' Iﬁaxlef:xtblrlrieogs‘:i@\éﬁe P%@%ﬁ‘t‘ofAl Bl, SRC-1 or

TI F2 anohpithe cl ass of the pl60 family nolecules is measured; the

af orementioned nmethod, wherein an expression |evel of SP110b as the cl ass
of the SP110 fafPrsferigd cathadenents ofdhe afeeementiencd byventinei deedaret hod,

wher ei n - eyl J i i cancer . and_t.he .af Lohed
et hod, S’Fdﬁnéh?h%g%%}%kﬁgg%eﬁg?éﬁ %ng?t%?%_@xpresmon level of@iﬁ%bq o7
bi s(tri néifyhabhyk)dbenzani de]henzanclyaabldcultbes pleasent; thwehtd fenadid

provi des the aforenentioned nethod, which conprises the stg(ﬁ) of nmeasuring

a bl ood FEFKEl WdeTeIRptfincraresien tayahefest 1bragl theickirstod thnETBHY &reldy bet ween
e, OXpr B98P 1ph Bt B L8RSy R OR Ot TR A B0 102
anot her hepeaehcaf ahAehprésenteniiodedidedhod, tWlefrein theR AR degsomiddiit 4-[3,5-
conprising, a copbj na%gnnza%{idg%%ggor}tc zcifer rI1r1rrl\9asuri ng the expressi ?n It%vel of
the cl as}gs(tnmethylsﬂyl ] e present invention also provides the

aforementioned method, which comprises the step of measuring a blood marker of

which level changes in relation to the balance between the expression level of the

class of the p160 family molecule and the expression level of the class of the SP110

family molecule.

[0015]

From another aspect of the present invention, there is provided a kit

comprising a combination of reagents for measuring the expression level of the class

of the p160 family molecule and the expression level of the class of the SP110 family

molecule in a sample collected from a malignant tumor of a patient.

From further aspects of the present invention, there are provided a method

for therapeutic treatment of malignant tumor, which comprises:

(a) the step of collecting a sample of a malignant tumor from a patient with the

malignant tumor,

(b) measuring an expression level of the class of the p160 family molecule and an

expression level of the class of the SP110 family molecule in the sample, and

(c) observing a balance between the expression level of the class of the p160 family

molecule and the expression level of the class of the SP110 family molecule, and



of the pl160 famly nol ecule and the expression |evel of the class of the
SP110 famly nolecule in a sanple collected froma nmalignant tunor of a
patient. Fromfurther aspects of the present invention, there are provided
a nethod for therapeutic treatnment of malignant tunor, which conprises:
(a) the step of collecting a sanple of a malignant tunor froma patient
with the maljgnant t (b) neas re&%ﬁan expressi on IeveI of the cl ass

of the p2iBOFLH182 i élgawat £t sy hevaessaif thra 189 feilpf t he
SPI'N f amiy e d#d RCMInSini Ae; tahh%l émmic%me%@%mer%%f erg C ﬁg%ggﬁﬁﬁﬁgﬁeen the

expression level of the class of the ple0 famly
expr essi dambpwdliclotoripesed @sBAGF of hgoSPL49af aniiky utg:rbé'mut endand 6
to the, pati eni when the class of the p 160

adm ni sterln R a,a ni
famly ‘%ﬁ? ée‘ife@haa i émf plofelFrebnestecr b sdearapeiur T Pee8st nent  of
a mali gnﬁé‘ﬁweeh%@émprm&hle%mﬂh%%%as@rbfWp1@0 %%01&%1@5‘1’1@95' ve

ingredient and is adm ni stered when the class of e ple0 famly nol ecul e
is dom namlesmmalebfal ahde clbetofgbn S&r1expndgsidecdleveh ptienhe class of the

pl60 fa | ec reSS| on level of the class of the SP110
fam |y %F@é@oﬁf’lﬂ igp %2% Ztﬂlta‘“ §ef Description of the Drawings [0016]
[Fig. 1][doizgi 1 shows results of observing expression of AIBl, one of the

class of the pl60 famly nolecules, in an established human derived
hepat ocelliig! Hr Figad chnormendid of dblsenefsng [e:ﬁugss@]x of AR 1,brehdwke clesabf sheof

observin ressio SRC- 1 he cl ss f t he 60 fa
o1 ecul o S BT b8 fkelasshoan Remanetret buBatlided cepr el B2 cermane calt
lines. [Fkhé&s 3] Fl g. 3 shows results of observing expression of TIF2, one

of the class of the E 160 famly nolecules, in an established human derived
hepat ocelfligl Ar Biar 2ishowa reallls ofiobaeying Singessdin Bf GRCAL, S)hnewﬁth@shabsz sf igfc

LR N SN T SRS N T
lines. lines.
[Fig. 31 Fig. 3 shows results of observing expression of TIF2, one of the class of the
p160 family molecules, in an established human derived hepatocellular carcinoma cell
lines.
[Fig. 4] Fig. 4 shows results of observing expression of SP110b, one of the class of
the SP110 family molecules, in an established human derived hepatocellular
carcinoma cell lines,
Best Mode for Carrying out the Invention
[0017]

The method of the present invention is a method for predicting therapeutic
effect of an RAR- o agonist on malignant tumeor, and characterized by measuring the
expression level of the class of the p160 family molecule as a coactivator, that
enhances activation of RAR- o transcription, and the expression level of the class of
the SP110 family molecule as a corepressor, that inhibits activation of RAR- &
transcription in malignant tumor of a patient, and observing a balance between these
expression levels. Further, the method of the present invention is characterized by
comprising the steps of measuring the expression level of the class of the p160 family
molecule and the expression level of the class of the SP110 family molecule in a

malignant tumor of a patient, observing a balance between the expression level of the



Best Mbde for Carrying out the Invention [0017] The nethod of the present
invention is a nmethod for predicting therapeutic effect of an RAR- a
agoni st on malignant tunor, and characterized by nmeasuring the expression
| evel of the class of the pl60 fam |y nolecule as a coactivator, that
enhances activation of RAR- a transcription, and the expression |evel of

the cl ass, of he 10.fam ly. nmol equl e as a corepressor, that jnhibits

activati 8F‘|a38f°f§%e@ %}) }af?lé"hg’(? Ei‘%ﬁ ¥ erﬁh%%vfﬁﬁt&ieéiasﬁ OE?\‘B? gﬁﬂo and

obser vi nga@ilbah@B&he DAIIRERBrhNBRE th A RAN- AN abEVRL & oFFELD Gy tHeRG SRIN O
of the present invention is characterized by conprising the steps of

measur i ngredimeak pf desinehghavdunof itlibe phtisst whet like plag6of fhard 169 fambdlyecul e
and the expre siondlevel of the class of the SP 110 famly nolecule in a
mal i gnant™ ‘?ﬁ?g?s 519°4 B8Pt ent, observing a bal ance between the expression
| evel of [4dwg]7 class of the p 160 fam ly nol ecul e and the expression |evel
of the class of the SP110 famly nolecule, and determ ning that an RAR a
agoni st i s eff deitherapentit hEectpdam BARt ¢ eaganestt reédrredhér mathegmasdntt unor i n

t he patient en the class aof the p.160 m | nol ecul es i s, doni.nant.
00181 T erhar dpiiie 8RR R e sreufiapnd eyl She Rabinnr ab St RHE e
present thAYENt h @Rinh NG thslerref § Q61 35 Qe ML IS MG NG SNl SRRPGARANGs@ t unDr

or stabilizing a tunor in a primary tunor, as well as effects of
prevent i ARd gtlapecof thenfemornet ast asis  and rel apse of the tumor. Exanpl es of

the class of the 60 m | l,ecul i ncl ude AlB1, - Tl t he
ke. 1o the nombdeop! R CReRe v sy PoleRpretaibr AHErTG A Bl
pref er abhyd fRAEWE €din {He hStHEAWMKE hadseMl Blvchasnatk@etdion1as] & ster @i d
receptor coactivator and the like, and can be used for prediction of

pr ognosi Bred¢rakspaessetedul & is lowme thotrd I BCdrneem a @bl stepoid 34622852,

2002). Ther - ression,level .of Al can be easilJ asyred by
Chose. skeiT-uelR aptiahed iRl BRTLRE P GF o8 nae s Ponclmronat er TR e s
have an aotinmmha&acst, @50110, L2085 0A0k). Vatih-RRs thhexbidsion 180 ofhe

expression levels of SRCG-1 and TIF2 can be easily neasured by those skilled
in the aftBlran be pasibomerspsd dntthpebbkitlad inthewe7/ Foagwy, it is also known

that SRC-1 and TIF2 have an action as a steroid receptor coactivator and the like,
and the expression levels of SRC-1 and TIF2 can be easily measured by those skilled
in the art (International Patent Publication W(097/10337).

Examples of the class of the SP110 family molecules include SP110b and the
like. It is known that SP110b is an RAR- « -selective corepressor (Hijikata W.k. et al.,
Mol. Endocrinol., 17(9), pp.1681-1692, 2003), and the expression level of SP110b can
be easily measured by those skilled in the art.

[0019]

In the specification, the expression of “observing a balance between the
expression level of the class of the p160 family molecule and the expression level of
the class of the SP110 family molecule” means, for example, to measure the
expression levels of each class of the molecule in a sample and observe a ratio of these
expression levels (coactivator/corepressor, i.e., the expression level of the class of the
p160 family molecule/the expression level of the class of the SP110 family molecule).
In the specification, the expression that “the class of the p160 family molecules is
dominant” means, for example, that when the expression level of the class of the p160

family molecule and the expression level of the class of the SP110 family molecule are



Exanpl es of the class of the SP110 fam |y nol ecul es include SP110b and the
like. It is known that SP110b is an RAR- a -selective corepressor (Hjikata
Wk. et al., M. Endocrinol., 17(9), pp.1681-1692, 2003), and the
expression |l evel of SP110b can be easily measured by those skilled in the
art. [00191 In the specification, the expression of "observing a bal ance
bet ween t he ,efpression | evel of the class of the p 160 famly nol ecul e and
the expr 881 3RY Qumared. the ggrgssios lpyelhsbapaspof divin iWofamélyupelecygdns, for

exanpl e, ohQ NBASYEE L] Q%nif@éﬁﬂ??ﬁéx%gsé gvek 2ROl %%Q?xgé/tgtfxga&fwlhhe pgpl ecule in

a sanple and observe a ratio of these expression

(coact i vakonplomépressarhinatien pf AHR! exp SPION hedebxpbsdibe lolbsthenéoltihe p
160 famly nD|eCﬁ%§/t expression | evel of the class of the SP 110 famly
mol ecul ef. SAMRE pHiec isgg‘m ©BRIgRANE K reRYigr atRdreasiryd @rdddend the p
160 fam - | ' (N : ol AL t e

expr essi g%tlfrg{/g%%o §?éﬁ<§aonc%g?ssqg% ?xﬁgg %%}16%9@91; %%@yd#%leg%g%émang%lh%
expressi 6R11@Vek cafulshed.clEbsn ofie tatdo SRe2dO0NENDtafemmbliecd] & iadetBmined

rel atively ,conpared, the ression |level of the class the pl60 famly
mol ecul _et%st thEp _P&éah%lﬁiip%?%P@?ﬁcﬁfeclérﬂwnﬁﬂb PE4SE RRG RaReHo! e
transcri pii QR ea6} uyértayeutllfpfreaﬁﬁémfodfﬁﬁeM&ﬁf@%{é%ﬁbp@%t}%npﬂé%!@' vaRd $P110b

is used, expression levels thereo a sanple collecte roma mal | gnant
t unor of canpatiientof SRE- head WHAOh andsddnerp@ssivatieelofhdrbel iexpsassleon | evel s
(the expression. level of AIBl/the expression |level o P110b) is

cal cul at S0P RRGROBHE™r ﬁp%nte%%%%fx %00 BT B FRTARBI S ’@.n;ﬂllﬁ% 318 PR P i ned
that theeglr8s§001evklE(tRe 160-cEa0% hoboTBE §REL BtiSe 4B A eve PSRN OBAR @
agonist is effective for therapeutic treatnent of the malignant tunor of

t he patiedeulaien Vahere grebtanat ¢xonedf 0.8RGferahly GPL0b det:rusee tlexpghessi on

| evel s thereof,..in ampl e collected.froma, maljgnant tupor, o . pat i ent
are neasél}?sesd?fftgﬁd)]tﬁﬂiﬁg@yrn_&?lfe‘éu%fls W@mﬂé&p%@éfl_ '&/aggnﬁtﬁ%egﬁﬁi‘%s Fon

| evel ofihe eﬂtic@e@%ﬁx@ﬁ%H@Iﬂa@%ﬂkppfqﬁgﬂ-&% daSientl GitleatedmMign ot be
rati o exceeds 0.3, preferably 0.5, it is determned that the class of the

p 160 fahiii3anbbBellteisiwedorrmrastion bavelsaiheRARIn a sagane sollicsedfibect i ve for

therapeuti¢ treatment .of the malignant tumgr. of the patjent. Wen. a
conbi nat PAHERTT TS of PSPt Gie PERGRERT, 284588 &i13HI0|SBYRT EXREEPEBAYE a
sanpl e c@hd egl:R8sibh WP of MR 4/G0ANL LAY 1851 8 PPE 10BNt &N&119RASUNERen AN

then a ratio of the expression |evels
ratio exceeds 0.1, preferably 0.12, it is determined that the class of the p160 family
molecule is dominant, and an RAR- ¢ agonist is effective for therapeutic treatment of
the malignant tumor of the patient.
[0020]

Type of the malignant tumor as an object of the determination by the method
of the present invention is not particularly limited. Examples thereof include
malignant tumors selected from the group consisting of solid cancers such as liver
cancer, lung cancer, gastric cancer, colorectal cancer, pancreatic cancer, uterine cancer,
ovarian cancer, breast cancer and prostate cancer, and blood cancers such as leukemia,
lymphoma and myeloma. The object of determination is preferably liver cancer or
lung cancer, more preferably hepatocellular carcinoma, most preferably advanced
primary hepatocellular carcinoma. The method of the present invention can be
applied to a patient before receiving cancer treatment by chemotherapy and/or
radiation therapy or the like. Alternatively, the method can also be used as a

determination method for implementing chemotherapy by using an RAR- o« agonist



(the expression | evel of TIF2/the expression |evel of SP110b) is

cal cul ated. When the ratio exceeds 0.1, preferably 0.12, it is determ ned
that the class of the pl60 famly nolecule is dom nant, and an RAR- a
agonist is effective for therapeutic treatnment of the malignant tunor of
the patient. [0020] Type of the malignant tunmor as an object of the

determ nati on ‘}eldsat net h(%d of the present i nvggtl on.is not particularly
limted. *EXaIpIESY ﬁg?lé‘éif’ Ph PatEnt Rayirg Rdimar that scrdysscieait st fhe gr oup

consi sti ngi@frySAktdhyCRNEEERe UGB AR ulticVelen tLARELThar HAR- GARESTistABRd C
cancer, colorectal cancer, pancreatic cancer, uterine cancer, ovarian
cancer, badasondchecey aalldcfa;irmtoalee eEneeed 1eapdnéml ood cancers such as

| eukem a Oe,%ﬂnphona and nyel oma. The object of determnation is preferably
liver ca;[n% | ung cancer, nore preferably hepatocellul ar carcinoma,
nost preferabl W}@(ﬂvﬁ@%@&tho@'bf BI?Jﬂle@@ﬂ@itn%ﬁﬁbﬂ&@ﬁex@ﬁrn?édngrmologﬁgl oRh e of
the present invention can be applied to a patient before receiving cancer
treat rrentlstba,llsctﬁewmrteldetpéo]@wxalmdt@rfromaﬂmﬂngomnt henapy wopattidre. | iGeaerally, a

Alternativ met.hod can e used as a _determ nation t had, for
ipl enon PTG ERE BT HEFARY 1By PHOPRge 3R IRAPE: AAGioh PO 61ods ChPZobBhadr e
therapy p®jecttisPabddeditncBavi sachAe WS éﬁﬁ%ﬁeﬂ%%&:ﬁc&lﬁe’%h@hance toa primry
t herapy using chenot herapeutic agents ot her than RAR- a agonists and/ or

radi ation ther Ewmahéd of ¢ hegns gsgl vetlexpestednvesponée. m{smzmig dver of he

ueual 1y Pl B o Bl BRI el B bl A ce Pl B B R fothine

Ceneral | ys géne ﬁﬁ%ﬁh%&ﬂ%xé&ﬂﬂlﬂu&é RIUECR 9 ORIRIANARKE RYmBIRART ¥ he ?%&hﬁim
operation, or the like. If the object is blood cancer, a sanple nmay b

col | ect ewmytibn@edveébaaa Iémltlohybﬁda&ﬁploeé%ﬁomhﬁeﬁmb U a- 13124th3334pf2@@@m

t f f | |
and t e SPTSGOPERTG. At B Re e of SRS 180l aPo b haes BpEc o
i ncl ude mﬁ@aod@&@a abewk taﬂletme%aﬂ?émlggn@ﬁs Eﬂﬁt}&f BRENTHok BN HOR e Ss Vel |

as in-situ hybridization (Genone Research, 13, pp. 1324-1334, 2003),
i nmrunohi %lted}ct‘idi@t%fi 4 Hhosg ceaoukasaio fof tht thelmepns 01185achm78255m3111r 1998) usi ng

a tlssue]m % gollected at the time of definite diagnosis and the |ike.
However , 't e TSRS
[0022]

Type of the RAR- o agonist of which efficacy ¢can be determined by the
method of the present invention is not particularly limited, and examples thereof
include TAC-101 (4-[3,5-bis{trimethylsilyl)benzamidolbenzoic acid, Yamakawa T., et
al., d. Med. Chem., 33, pp.1430-1437, 1990), Am80 (4-[(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenylcarbamoyllbenzoic acid, Hashimoto Y., et al., Biochem.
Biophys. Res. Commun., 166, pp.1300-1307, 1990), Am580 (4-[(5,6,7,8-tetrahydro-
5,5,8,8-tetramethyl-2-naphthalenyl)carboxamidolbenzoic acid, Kagechika H., et al., J.
Med. Chem., 31, pp.2182-2192, 1988), E6060 (4-{5-[7-fluoro-4-
(trifluoromethyDbenzolblfuran-2-y1]-1H-pyrrol-2-yl}benzoic acid, Yamauchi T, et al,, J,
Pharmacol. Exp. Ther.,, 312, pp.938-944, 2005), ER-38925 (4-(5-benzofuran-2-yl-1H-
pyrrol-2-yDbenzoic acid, Yoshimura H., J. Med. Chem., 43, pp.2929-2937, 2000), and
the like. However, the RAR- a agonists are not limited {o these examples.
According to the method of the present invention, efficacy of TAC-101 can be
preferably determined. The binding affinity of a test agent to an RAR- « receptor

subtype can be easily determined by, for example, a competition test for affinity of a

10



are not limted to these exanples so far that the neans can achieve simlar
measurenmnent. [0022] Type of the RAR- a agonist of which efficacy can be
determ ned by the nethod of the present invention is not particularly
limted, and exanples thereof include TAC 101

(4-13, 5- bis(trinethylsiIyI)benzanido]benzoic acid, Yamakawa T., et al., J.
Med. Chem, 1430- 1437 1990), AnB0 (4-[(5, 6,7, 8- tetrahydro 5,5, 8 8-
t et r amet KSAL ageﬁfaﬁa%&ot?éﬂeé%@yw dFibar 9F Firehboite VAETOHS Teee8 FnBbeynes haging |

Bi ochem al a?lah)\f§d1ﬁ§3‘§%1pgqmgppel ]V@%, &pal.];wapcu}g@]dndg}gg%ﬁ, Mé@ 344,

(4-[1(5,6,7,8-tetrahydr

5,5, 8, 8- u99$ahﬁbm&leQahﬁmahNhﬂngh&t&hthSmldephshaqiEEHEVH%BKag@Ctha H.
et al., J. em ER 2182 2192 1988) E6060 (4-{5-]7- fI uor.o- 4-
(trifl uoPGiep y}t)lﬁéﬁ% ‘ﬁ]‘id?fhé 2019 LG ARs p 2 Elgnt s cpeBist 1a diagh iaivauc hi

T., et a L. I I 0 8925
(4-(5- belﬁtz%%‘ ﬂl?lao%llﬂgpdyﬁaﬁll-u pi-;grﬂr?%)l quﬁ?b%%éb.l%%a%gsg ’seﬁ%rgurégnﬁg%e%. .
Chem , 437(2pp.r292B1208D, 12000d thndiket hén khkefortHosetered iﬂ”te:lé%AFRACal@]gmnl sts
are not I|mt d to these exanples. According to the nethod of the present

i nvent i ofefeRefite 48 HPPPAC- 101 can be preferably deternined. The binding
affinityyppsp test agent to an RAR- a receptor subtype can be easily
determ ned by, for exanple, a conpetition test for affinity of a 10 test
agent, radi ol abeloedingitb hht miethethvdihetfresdritkieyerttton artieaudercécept ohe sl ypes

hevind GuplSEREloSr B (T nepRel WA, ot iy et (L spdon
89(15), Mh@c?a%s k3 pi&?%)mﬂfﬁ{olec%@%& %‘hat‘ dt th§ cgi‘%§ GF kl%egPiﬂﬁfanﬁﬁp 101 is

an RAR- a -selective agonist 1n Hashinoto Y., ., Biol. Pharm Bull.
19(10), mplectB2& k328, dt086ineBihaay RARte adgom@ameﬁectﬁeasﬁor théii@@llt)lq

pp. 4931- 4939, 19 the like. In the afarenentioned article TAC- 101

e ot eftpattivt zéh?xﬁﬁ’g’%“f ER)| %@aflamgoff 5 S REERBRY %fw‘ffﬂih?fr esent

i nvent i ORARWRERd18:s 288 20 n thRen R1RGionT 2Bl vODLACH: Boffc R0t 0ASLIEMAEOrN i S
dominant in the bal ance between expression |evel of the class of the p160

fam |y niol the gikprespgntines! ocﬁfRARrex dlaaswtoket hesSPAd.Guoidamd mpthadbheckdea, it can
be deter monergb)tr t]v 1ch WhREA her or no OmfagRlcxs aegofnles 1Y1 efI"em(,iji?rea{ oxeluat ép%cu"lc
patient as an antitumor agent can be reliably predicted before administration thereof.
[0024]

By using the method of the present invention, it becomes possible to
conveniently and accurately determine whether or not an RAR- « agonist will
effectively act on a specific patient as an antitumor agent, and thus appropriate
antitumor treatment becomes applicable. For the aforementioned purpose, the
expression level of the class of the p160 family molecule and that of the class of the
SP110 family molecule in a sample are measured, and their ratio (the class of the
p160 family molecule/the class of the SP110 family molecule) may be calculated.
Alternatively, for example, by using a blood marker of which level changes in relation
to the ratio of the expression level of the class of the p160 family molecule and that of
the class of the SP110 family molecule, a concentration of the marker in blood
collected from a patient can be measured and used as a parameter as an alternative
of the aforementioned ratio.

[o025]

Further, the present invention also provides a method for therapeutic



treatnment of the malignant tunor in a patient. It is conventionally known
that RAR- a agonists have an antitunor action. However, antitunor action
correlating to the expression |level of RAR- a has not been observed, and
no nmet hod has been known by which whether or not an RAR- a agonist w ||
effectively act on a specific patient as an antitunor agent can be
reliably predicted before adm nistration thereof. 0024 using the
net hod oftredipepl esemealisnpshtymer ilp tbec@ﬁ%@dﬁesei@@ﬁewt@ 1@@%%’&. afempland

acour at el , e B T D e P a9, AR, ARGRNRSY N corfff gt vel v act

on a specific patient as an antituno ropriate

antit umexpfeeabﬁ&melbeMSssamﬂhlquabbe“amﬂgrmélb@lafaeﬂeimedﬁplrmeda RuEpdse, the
expression |level of the class of the pl60 fam |y nol ecul e and that of the
cl ass of C?W@Te%ﬁl%ﬂ]ﬁaﬁﬁma}e 5 Sarerednand sdwep|tae glass wh sup B faamly t hei r

ratio (the gl '?%?s & ﬁqQ t i eobzk?ﬂlé YettRLE NI & Qr@m&kml% %ﬁehc‘?aépo]f]tﬁef am | y

nol ecul e) may be cal ate ternatively, exa using a bl ood
mar ker obledifohily emebécud:maﬂ@ehaﬂ df thelchisk @Athd @leefarnauy ﬁaohafcuIeI”l@nékARﬁSSl on
| evel of the class of the p 160 fam |y nolecule and that of the c|lass of

the SP1188¢wH# fap %wéfemieter%fi Evtfeaititeati ofivert Hithe chaseiedths AP B G ALy
col I ect eﬁloﬁéc%ﬁ‘asaisra%hfl§£ﬁt GaRAE- Wﬁ%ﬂﬁ&%?ﬁgoggﬁ 1§§e FB@E &t?éntas an

alternative or ementi one atio Furt e present

i nvent i ohoabsw, gmoiettes: spomet drqdirtial rdshen apeinnio€ be bﬂtehl‘e&ﬁécﬁfédlt of a
malignani téﬂgr. In this nethod for therapeutic treatnment, a sanple of a
mal i gnan 0G2 is collected froma patient with the malignant tunor, an

expression | eVFJ)r Slark 18, Ghas$ivel cd.Dex B %QQtefdﬁﬁdéyl‘éAr@e)ﬁﬁgggépg%‘?ngahde when t he

expression |l evel of a corepressor in e sa ,
cl ass of mtebiodpof166 pﬁasaxﬂtynvermlcexcﬁm@ 131 r:écpnefealblyiaﬂmﬂmstbaaldaﬂwepﬁe&nkeen t he

expression.level of the ¢l ass t he 160 famly ecul e and that of the
cl ass of "I EPLEpcT At (osvdit ét%lfioe?' U gy dRRRNOLE PLESHH 25{1%5% 2ph@eiim MSter ed

to the pﬁ-ﬁe‘f@ﬁﬁal ﬁyg{%/dgy t %r%é’s §he9t1peﬂ?c §E&%eﬁﬁ@pr¥ferﬂ%%%@o%e& Py a

dom nant, an RKR— a agoni st may be admnistered to the patient however,

conpl et etleeepmts:eume pasisitalg desponsg adannstrdienofot dntoeixpedtsed. the0026]
aforementioned dose followed by rest for 1 to 3 weeks, or preferably performed by a
treatment course consisting of everyday administration for 2 weeks folowed by rest
for 1 week. Repeating of either of the aforementioned treatment courses at least 4
times is also preferred. Although type of liver cancer is not particularly limited,
primary liver cancer is preferred, and advanced primary hepatocellular carcinoma is
more preferred. As a therapeutic treatment of liver cancer, a therapy selected from
the group consisting of surgical hepatectomy, radiofrequency ablation, ethanol
injection therapy and microwave coagulo-necrotic therapy may be performed in
combination .
Example
[0027]

The present invention will be explained more specifically with reference to
the example. However, the scope of the present invention is not limited to the
following example.

Figs. 1, 2 and 3 show results of observing expressions of AIB1, SRC-1, and
TIF2, which are members of the p160 family molecules, in an established human

derived hepatocellular carcinoma cell lines. Fig. 4 shows results of observing



For exanple, when liver cancer is treated with TAC- 101 by applying the

nmet hod of the present invention, TAC-101 is preferably admnistered to a
patient wth |liver cancer at a dose of 10 to 30 nyg/day, nore preferably 15
to 25 ny/day, nost preferably 20 ng/day. Further, therapeutic treatnent is
preferably perfornmed by a treatnent course consisting of everyday

adm ni stration for s at the _afqrenentioned dose foll owed by

to
rest for effp’teéslﬁn\ﬁééi'é10%“’%%1*%?%‘}193%@@6%&0tfﬁlméy neelechtlfeiftaicour se
consi st i RE;@fisRULHYAAN &@me@'h%hmk 120af Oy NELKS 1i0bL OVWBLL Ry foSt  Tor 1

week. Repeating of either e a orenentioned treatnent courses at |east
4 tinesobseralmgohpreaperssied. ledlt hotighfactre wefs defremedandellows not

particularly limted, y liver cancer is preferred, and_advanced
primary hepat 0334 WP%FXQQL?Q?”E ABHR hpganpsea tosedlnlity @ycinpmageflp ERNpati

t reat mentyiaf khi VAR CIRICR le?mteha;sz@mz 59 2§68tk 9L dr loqlr@}%@ezﬁop%ﬁégaﬁg of

sur gi cal hepat ect ony, ra requency abl ation, ethano i nj'ection therapy
and mcr Bwalwasd@a@GRoiemeltm@tsp@crtfiaebaz]aymnayndmbq:rercf clianptb( famibonibienateison

Exanpl e 7 T resent invention wl|l exp) ai ned peC|f|caIIy
with ref@ngﬁ%gP6l$ﬁﬁgg&ﬁﬁﬁF@‘”H%%@Jﬁ?pa?ﬂéA§€BB%@%?$?H%H%$ i nvention
is not |{guoked to the follow ng exanple. Figs. 1, 2 and shOM/resuIts of

observing expressions of AIBI, SRC-1, and TIF2, which are nenbers of the
pl160 fantlll poinegdegsenden’ an est abl i shed human derived hepatocel | ul ar

carci nong_cel | ults of observing 12 expression of
SP110b, WA EH Y ?f?ﬁ§G§E§§¥ﬂ§F3?ﬁﬁﬁ§é§§o fami |y nolecule, in an established
human derkbvade NEPatageidatiarccaceinam cell lines. The test for observing
t he expression levels of the factors was perfornmed as foll ows. RNA was

extracteﬂRﬂrbnﬂhwmﬁﬁqh@paﬁocelIular carcinoma cells (RNeasy(r) Mni Kit,

Q AGEN) Transcription System Pronega).
Prinmers %§§§%§§Q§§*§§?Q§?éﬁ#%i?%¥§ﬂég}|ous menbers of the p 160 famly
nDIeculeaew@gg(}@EAﬁabM@ﬁ@m@@@Am@quuﬂps were prepared (Applied Biosystens
Japan). [00281

12 primer sequences:
Forward: TGGCAAGAAGAGTTCCCATGA
Reverse: TTCTTACCAGGTCCTCCCAGC
SP110b primer sequences:
Forward: GTTGGATCCATGAGCACAAATCC
Reverse: GTTCTCGAGTCACCCGGGCTGAGCCC
[0029]

Real-time PCR was performed by using the aforementioned ¢eDNA. Ina
volume of 25 u L of ¢cDNA diluted 25 times with distilled water, 0.4 u M of primers
for detection and 0.2 u M of probe for detection (Universal PCR Master Mix) were
applied in an automatic PCR product detection/assay system (ABI PRISM7700,
Applied Biosystems Japan) to allow a gene amplification reaction. Values relative to
an internal standard were calculated according to the following equation.

Value relative to internal standard = (Value measured with probe and primers for
detecting each factor to be measured)/(Value measured with TagMan® 8§ -actin
Control Reagents).

[0030]

The test for confirming the RAR- @ transcription activity was performed as



Al Bl prinmer sequences: Forward: GCAGGCTGCATCCATCTATCA Reverse:
TGCCATTCATGITGCACCATAC SRC-1 priner sequences: Forward:
GCAGAGAACCATCTTATGCCAGA Reverse: GCTAAGCATTGTICCCATCATTCA TIF2 prinmer
sequences: Forward: TGGCAAGAAGAGITCCCATGA Reverse: TTCTTACCAGGTCCTCCCAGC
SP110b prinmer sequences: Forward: GITGGATCCATGAGCACAAATCC Reverse:
GTTCTCGAGJIGAGCCEEECTGAGCCC [ 0029] Real -tine PCR was performed by using the
af orementioned cDNA. In a volunme of 25 L of cDNA diluted 25 tinmes with

distilled wat eHepBtobellMa@fcapiihsms Selld 6f c3BLUEEE L QMR OwRh Mbripr obe for
detection_ (Universal PCR Master MXx) were applied in an automatic PCR
product @étedicprdaingasiéfem PrBinPRISRTONIth kspPFAR eBrosYat ens Japan)

to all owga, j Licati AR RCH ] y e IW%;_(; e ; in _ngl
¥ andar AR ATRL o (R SRR W ol RS WL e B R

rel ati ve agonist)teednakn shaSdamdakaiVabUespyRasiy @diwdt i peohevadndupihaems for

detecting each factor_to be neasured) /(Value measured with TagMan(r) $

-actin CSAtPoISUREhgetesyuityred dopatprelltlas axciromed Al whieg e ntfe RaRwigh

transcri pt | i V1 . .foll . . Hepatocel |.ul

car ci o e Ta P R TR B e i i P D L B Oty e

cont ai ni ngitare AR aad koGl NG6 seRuRACE avkdtly §180SEAR] generddnfoa 24dewWRSt ream
SEAP- TA-vect or, Clontech) were treated with an RAR- a

. iy
;gglniogt ( %Sﬁa‘l?gﬁé% 1B vgpApPRcRAF Hetsnomrat aeer b Pvidhas an BA& eul ture
super nat gply ;a5 TRASHI Serd BRuGHH Y R cNGRA RAEL! Urln GAEGLIRER cells vere

transfected wt
supernatant was collected, and transcription activity was confirmed by using an

alkaline phosphatase activity measurement reagent (SEAP Detection Kit, Clontech).
As for the transcription activity of RAR- @, the transcription activity of the treated
cells was obtained as a relative value (T/C) based on that of untreated cells taken as
100, and a cancer cell line showing a response with a T/C of 200 or higher was
determined to have a significantly high RAR- ¢ transcription activity.

[0081]

In Tables 1, 2 and 3, there are shown correlations between the ratios of the
expression level of the class of the p160 family molecule and expression level of the
class of the SP110 family molecule and the transcription activity of RAR- & in various
human-derived hepatocellular carcinoma cell lines. It is shown by the results that
higher ratios of the class of the p160 family molecule/the class of the SP110 family
molecule, i.e., dominant of the class of the p160 family molecule, gave higher RAR- «
transcription activity.

[0032]
[Table 1]
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the RARE reporter plasmd mxed in a transfection reagent prepared by using

the culture broth and FUGENE6 solution at a ratio of 100:6 and cul tured

for 24 hours. The culture broth was replaced with the one containing

TAC- 101 as an RAR- a agonist, and the cells were cultured for further 24

hours. Then, the culture supernatant was collected, and transcription

activity was confirmed by using an al kaline phosphatase activity

measur enent reagent (SEAP Det ection Kit, Contech). As for the

transcription acti anscript W thetreated
p dﬁgéésﬁﬁ iy ve y P}%CH "PURRR 2ok CH]

cell s was obtaine s are I Tl C—base L7 Ry pmtTeat ed
cells taken as 1OQJB1and %madﬁcer . Fapoq i ne%ﬁ%%%&%m T/ C
of 200 or ABR/SRVED 5 j

transcri ptlpagcaactl‘aa;rsy[O;Qﬂl] I'n T@bj@s 1, 2 ange3, ther1qaoare qla@wn
correlations between the ratios of the expression |evel of the class of

the p 160 fRGCHB ndISScul e2dBt expr e®84dHn | evel dB0the cli@88s of t4he SPI N
fam |y nol ecul e and the transcription activity of RAR- a in various

human- der | \/‘é‘éc'ﬁépat déel | ul4f2 carci rfb?4P cel | 1ind42 1t is48hown B§5t he
results th r.~rati f the ss of the 60 fam | e/t he
cl ass of tﬂic%@ 11@‘6Pan‘i |§&2§D| ecul@?éﬁh. e., domﬁ nt of thﬁ cl aggélof the p
160 fam | ul e 44gave pHagher RAFG transc tion a Vi t 00321

[ Tabl e 1]y B e Ad e O p_'nTr RAR rncn&técjn (TLCO %2 Al %?Séqml()b
bal ance TAC-101 (u M AIB1/SP110b 0.3 1 3 HOC-A 0.35 7.74 0.045 142 110
143 HCC-B 0.96 21.31 0.045 180 188 146 HCC-C 1.16 4.82 0.240 342 497 285

HCC- D 0. p@®z32D. 25 0.030 161 161 168 HCC-E 1.14 0.83 1.373 476 482 259
[0033] [Table 2]
[Table 2]

Expression index Cofacior RAR respogse {T/C5%)
SRC-T - SPTiob SRCif?fg:ff[Db 03 = E[E]fI -
HCC-A 088 774 0.128 142 110 143
HCC.B 164 21.31 0.077 180 188 146
HCC-C 319 482 0.662 342 497 285
HCC.D 1863 2025 0.080 161 161 168
HCC-E 234 083 2.828 476 482 259
[0034]
[Table 3]
Expression index Cofactor RAR response {(T/C%)
TiF2 SP110b TIFZ&;[:;?? Ob 0.3 TACJT = 3
HCC-A  0.70 7.74 0.090 142 110 143
HCC-B 059 21.31 0.027 180 188 146
HCC-C 068 482 0.141 342 497 285
HCC-D  0.22 20.25 0.011 161 161 168
HCC-E (.96 0.83 1.153 476 482 259




Expression i ndex Cofactor RAR response (T/C% SRC=1 SP' 110b bal ance
TAC-101 (g M SRC-1;SP110b 0.3 1 3 HCC-A 0.99 7.74 0.128 ' 142 110 143
HCC-B 1.64 21.31 0.077 180 188 146 HCC-C 3.19 4.82 0.662 342 497 285
HCC-D 1.63 20.25 0.080 161 161 168 HCC-E 2.34 0.83 2.826 476 482 259

[ 00341 [Tabl e 3] Expression index Cofactor RAR response (T/C%®W TIF2 SP11Ch
bal ance TA§zs101 (uM TIF2/SP110b 0.3 1 3 HCG-A 0.70 7.74 0.090 142 110 143
HCC-B 0.59 21.31 0.027 180 188 146 HCC-C 0.68 4.82 0.141 342 497 285
HCC-D 0. 22 20. Zﬁrﬂxe@hils 4 6dsul6df k68ies dOCrdseGoLBid. 183adcei BAA4R6rap81ti259 15

0035] Furt her, result f stu of these cofactaor balances and
'E her a]peutelf% tse’ftf"%acst @ungttﬂ d]{l‘ggtt‘%nsrﬂ’éﬁ"?ﬁétWR ipdugeddyi A dR L

activity abnRAUELr- DY, dAts l CC-C
nd oo Eocel e Theah Jhw%sh%ﬁ%‘f‘%?;mﬁf LB T PR e e 2R

domi nant of tiep Hésfanhily RARctitcanst dompiraon, abéiedk tite RudStamadeitib feivigC- D
cells, in which SP11 ; m. nant, . or.t hot qpi ¢ hepat ona nodel was found
to be su@vc?é‘sv%q‘a&llpf}%gf%&ﬁgﬁ%% WWQ’E%QEH%W% oMY cel | lines into the
liver of a nudanRusRepiRdephHhtdePlas %&ﬁrﬂo%@uc%ssﬂqﬁrcﬂﬂgtﬁgbfe }fsr eat ment
was performed to exam ne susceptibility to RAR- a agonists. The cultured

| i ver cafitsauspralting tvesecdll hnsspinamtleejlwa ca’na anbunioued. ]Aocordhﬁ@lypﬁhl s into

the outer_ |eft of the livers,in nude m ¢ce (BALB/cA Jcl
Japan, |ﬁcpe)“mﬁ*}fcf’bfef§il APE U tEsRRmegt &@Smeé@‘wag tBr(eé‘mf‘eaﬂlr?F?ﬁ%kt EFB@EP gg@ryday

as a o agonists. The cultured liver cancer cells were transplanted in an amount of 1 x
106 cells into the outer left lobes of the livers in nude mice (BALB/cA Jel-nu, Clea
Japan, Inc.), TAC-101 as an RAR- o agonist was orally administered everyday as a
0.5% hydroxypropylmethylecellulose suspension (Shin-Etsu Chemical Co., Ltd.), and
then the weights of tumors formed in the livers were measured 3 weeks later to
obtain mean inhibition rates. The results obtained in these liver cancer models are
shown in Table 4. Inhibitory effects of 81% and 67% against tumor growth were
observed in the HCC-C and HCC-E models, respectively. Further, it was also
observed by two-sided Student’s t test that these antitumor effects were statistically
significant inhibitory action. Whilst, the inhibitory rate was -3% in the HCC-D
model, and no therapeutic effect was observed.

[0036]

Further, correlation between the cofactor balance and survival advantage was
examined by using cancer cell lines for which survival were evaluatable. When cells
of the colorectal cancer cell line CAC, having an AIB1/SP110b ratio of 0.08 so as to be
dominant in SP110b, and the aforementioned HCC-E cells are inoculated in the nude
mouse spleen, dissemination easily occurs in the liver, resulting in formation of a
metastatic condition in the liver. After 1 x 108 of CAC or HCC-E cells were
transplanted, and TAC-101 was orally administered every day for 4 weeks, the
survival time of each model animal was observed. The results of survival advantage
are shown in Table 5. In the CAC model, in which SP110b was dominant,
prolongation of the survival time was only 26%, whereas in the HCC-E model, in

which the class of the p160 family molecule was dominant, nearly twice longer
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0. 5% hydr oxypr opyl net hyl cel | ul ose suspensi on (Shin-Etsu Chenical Co.,

Ltd.), and then the weights of tunors forned in the livers were neasured 3
weeks later to obtain nmean inhibition rates. The results obtained in these
| iver cancer nodels are shown in Table 4. Inhibitory effects of 81% and
67% agai nst tunor growh were observed in the HCC-C and HCC-E nodel s,
respect | X@kdtvalliht Beblontdridiar 2198 Qo WBRALNUES DutehOr ShidRdreol HIAM LEClp ! est
that these antitunor ects were statistically 'significan Itory
action. Wridebtvas he stmﬂmstbaaﬂkyrgtgm&mnmﬁ’smmm n TheeHetxlB clemdel , and no
therapeuhlc ef fect was &eigrved [ 0036] Further, correlation bet ween t he
cof act or IBEPEFERARG! a0t/ Nt 2RISR gHR AR ToB camfen duP ByinUEiah tharess ofel |
i nes fogy f e t al
cancer cel%@l§ﬂ%'Cﬁyh$ﬂggﬁﬁéggﬁﬁﬁg PllO O%%fﬁgﬁb hga8§0£@n5§g%%&§§%

dom nant pilé0 SR1I10 byolamdk/tHeecladosfaie RN 100égmHEG Bedt lespiseionnocul ated i n

t he nude (%ﬁrse spl een, dissem nation easily occurs in the liver, resulting
in formatd of a netastatic condition in the liver. After 1 x 106 of CAC
or HCC E[gghd $) were transplanted, and TAC-101 was orally adm nistered
every day for 4 weeks, the survival tinme of each nodel animal was
observed. Fhe_trestttg—of—survi-wal—advantage—are—shown in Table 5. In the
CAC nodel , ki nGs\iﬁ%mh N ﬁ%WﬁP\Amb doni_nAhition fv/f)nl ongation of the survival tine
was only 26% Hifefead i 024 HAC E modeBl in_ whilch the class of the p 160
fam |y nol gcuHECwAs dom Mm@t , nearly tw-ge | onger{ 16 survival tine

prol ongati on etc8d % yas Qgﬂjirrmd. Furtper, this leffect in the HCC-E nodel
was al so statrstically significant (P < 0.001). These results clearly
dennnstr@%§§that an RAR- a agonist is effective for cancer types in which

t he cl as the p 160 famly nolecule is domnant in the aforenentioned
rati o of[1hbhe xil ass of the pl60 famly nol ecul e/the class of the SP 110
fam |y nol ecul e expression. [00371 [Table 4] Cell line AlIB1l/SP110b
I nhi bi ti onf (% IHEC TalE178P1 fob | 1eraEL B 78 Yoarnon

CAC 0.080 26

HCC-E 1.373 81

Industrial Applicability
[0039]
Therapeutic effect of an RAR- o« agonist on malignant tumor such as liver

cancer can be conveniently and accurately predicted by the method of the present

invention.
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HCC-E 1.373 67 [0038] [Table 51 Cell line AIB1/SP11Qb Increase of life
span (%9 CAC 0.080 26 HCC-E 1.373 81 |Industrial Applicability [00391
Therapeutic effect of an RAR- a agoni st on nalignant tunor such as |iver
cancer can be conveniently and accurately predicted by the nethod of the
present invention. 17 Wat is clainmed is: [1] A nethod for predicting

t her apeutywga€fsf@atyafican RAR- a agoni st on a malignant tunor, which
conprises the steps of neasuring an expression |evel of a class of pl60

fam |y nol ecul e and an expression level of a class of SPIN fam |y nol ecul e
erving a bal ance between said

in the | gnant . tunor .of, a patient. and obs
expressigﬁh%gvgﬁgi&wﬁffd?hégﬁEFﬁﬁﬁuﬁﬁégPﬁVﬁ@nﬁ%ABl%iﬁﬁ%?svm1%ﬁnéﬁﬁﬁﬁfses
the stepsufbr BRASHLLRErEHEH ! - !

famly nn?echle ané t gex%fﬁﬁgégﬁﬁkg%%%%%$£n?%%&gﬁggégﬁﬁO?%éhggfﬁg%ggniIy
mol ecul e fmily heolemile gndnn dxpressicof levbleofpatlhendf, SP absemiiyngolebelcbalthnce

bet ween t he. expression, | evel of e class of the pl60 famly nolecule and
t he expr é%agig&ﬁgf g\‘f@f” gfa Pﬁge’&fl %%‘@Qtﬂﬁe”l”ﬁ‘é @W&Eﬂef Betiegn Bl detressidnly vakien
the cl as§2]ofnd MerHd1R0olddns by 1aBh aCWhsed SSianidant toefrrHéaﬁh% tgat an
RAR- a agonist is effective for therapeutic treatment of the ngllgnant

t unor of extresgan et of tHe3dlaFhe tiretpll60 famdemdélagult andlthe RriraesioR, levdief ei n

(e e a0 S S e 2R e €858, 91 e p100
wher ei N bhe rexR8s Halihck §¥eke & treRkbOhssi HRIG dM8e ClASSr ohe b iy SREKP fami |y
nol ecul es i s neasured. [5] The nethod according to claim1l or 2, erein
the expr&wiicote 4udlesexprabBin bavel ofSPlei Cssanf shaBRI U éuniln nwlsanpladoehdect ed
o e P 0 DT 2, S AL B SOSED A 2 1

agonist is effective for therapeutic treatment of the malignant tumor of the patient.

[3] The method according to claim 1 or 2, wherein the expression level of AIB1, SRC-1

or TIF2 among the class of the p160 family molecules is measured.

[4] The method according to claim 1 or 2, wherein the expression level of SP110b

among the class of the SP110 family molecules is measured.

[5] The method according to claim 1 or 2, wherein the expression levels of AIB1 and

SP110b are measured in a sample collected from the malignant tumor of the patient,

and when the ratio of the expression levels (the expression level of AIB1/the

expression level of SP110b) exceeds 0.05, it is determined that an RAR- « agonist ig

effective for therapeutic treatment of the malignant tumor of the patient.

[6] The method according to claim 1 or 2, wherein the expression levels of SRC-1 and

SP110b in the sample collected from the malignant tumor of the patient are measured,

and when the ratio of the expression levels (the expression level of SRC-1/the

expression level of SP110b) exceeds 0.3, it is determined that an RAR- « agonist is

effective for therapeutic treatment of the malignant tumor of the patient. 1
[7] The method according to claim 1 or 2, wherein the expression levels of TIF2 and
SP110b in the sample collected from the malignant tumor of the patient are measured,
and when the ratio of the expression levels (the expression level of TIF2/the

expression level of SP110b) exceeds 0.1, it is determined that an RAR- « agonist is

effective for therapeutic treatment of the malignant tumor of the patient.
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expression |l evel of SP110b) exceeds 0.05, it is determned that an RAR- a
agonist is effective for therapeutic treatnent of the nmalignant tunor of
the patient. [6] The nethod according to claim1l or 2, wherein the
expression levels of SRC-1 and SP110b in the sanple collected fromthe

mal i gnant tumor of the patient are neasured, and when the ratio of the
expr essi v t

5P| T00) exCaene o e R By SRR Pl AR SRR AL LN Dl e
f or t her apesligmntrieatmeslcefl ftdrre thalgr@,n:amnsismmgrof@ﬁhﬂ hencpaats Ioél‘iffer f[a}l:belThe

met hod accor di ng to claim1l or xnerel n the expression levels of TIF2 and
SPl 10b | A& atrbcoqainé%%éalor% TAREC R PHITARE RGO LSFIeIE Rt i ent are

measur edovax@ﬁdcélﬁt%? HrBgst’ ALk S:, QBdtpli'S’st Q%Ddfa%%(?f aleysl . %ﬁeofqe(ﬂge%lﬁl on

| evel of TIF2/the ‘expression |evel P 110b) excee

det er m nédnpiana, adeARsloalaagonl st is ef f ective for therapeutic treatnent
of the rrFE! nant t f the at| en %8] The nmet hod according to any
one of cl4i Ife‘ih& f*cc Sreeionclpme Sn F@%aﬁ fasPapt tugoyds e SR unor

sel ect ed{fo] amethanon QH&rgﬁ&sﬂosf;lalﬁggo‘ﬁvhéﬂllﬁ %&ﬂa@ﬁ%ﬁﬁnp{urher ﬁrheﬁggb%gﬂulall ung

cancer, gastric cancer, colorectal cancer, pancreatic cancer, uterine
cancer, C@vamraﬂn cancer breast cancer, and prostate cancer and bl ood

cancers uke nphoma, and [ e ccordln to
claim 8 q}’ﬂ%a ¥ ﬁta“tYLﬂ?ﬁrO@éEa Mnﬁe"rﬂ ]é:]aﬂ%'@?em He FEPHSdS
accordi ng [3 g Iﬁé(@ilme%ylmm?én&am& FBhI 9NN tunor is hepat oceI | ul ar

carci nona [11] The met hod according to any one of clains 1 to 10, wherein

the RAR-[1& égenflh@ﬂ fPlsthMapé{‘tBlc @ebﬁmf(rttrqfrwhhytsaﬂtyﬂu)rbenwamhct@}rhaen%el c acid.
[12] A d feor ft g Z eutic t{ g.t rren mal ggnant t unor %Efm
corrprlse P(a PR ST B0t STBP 1Pt tallﬁlﬁlﬁn mPT oy AR ighakith tior from a
pati ent Iwah@nglnemnml ignant tunor, (b) neasuring an expression level of a
cl ass of 5 160 fam |y nol ecul e and an expression |l evel of a class of SP110
fam |y nibl &eaperipg amexps@mnelevelmfa(@ysmﬁseﬁo.fagnh haleaweardetmeen t he
expression | evel 160, f nol ecul e and t he

expressi on 1 eve lev?l tfhhaedc 138191 %gu me%ﬁu th tlhx‘? AP, and
admi ni st(er bingrang mzalaceamweeﬁ thOeflR:H8h 1ERT o MR 1h 141860 akhllg P 160
famly molecule and the expression level of the class of the SP110 family molecule, and
administering an RAR- « agonist to the patient when the class of the p160 family
molecules is dominant.
[13] A medicament for therapeutic treatment of malignant tumor, which comprises an
RAR-« agonist as an active ingredient and is administered when a class of p160
family molecule is dominant in a balance.between an expression level of the class of

the p160 family molecule and an expression level of a class of SP110 family molecule

in a patient.
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nol ecul es is domnant. [13] A nedicanent for therapeutic treatnent of
mal i gnant tunor, which conprises an RAR- a agonist as an active ingredient
and is admnistered when a class of p 160 famly nolecule is domnant in a
bal ance between an expression | evel of the class of the pl60 famly
nol ecul e and an expression |level of a class of SP110 famly nolecule in a

patient. 19 SEQUENCE LI STING < > ceutical Co., LTD. <120>
Met hod for estimation of effect %@éﬁ(ﬁ%@%&r agoni st <130> A61644 M
<150> US 60/ 729175 <151> 2005-10-24 <150> US 60/816616 <151> 2006-6-27
<160> 8 <210> 1 <211> 21 <212> DNA <213> artificial <223> forward
primer <400> TAdHégDeawmgeaetiticalt@t.al.tDa 21 <210> 2 <211> 21 <212> DNA
:gigz :a,;r t<ilf22)§i %erth(fg%031?0sgi?ﬁ/zﬁgosneofperf%eggaeneégf%?EA%{-Exg%%g}lits%at gtgcaccata c 21

<130> A61644M

<150> US 60/729175

<151> 2005-10-24

<150> US 60/816616

<151> 2006-6-27

<160> 8

<210> 1

<211> 21

<212> DNA

<213> artificial

<223> forward primer

<400> 1

geaggetgea tecatetate a 21

<210> 2

<211> 21

<212> DNA

<213> artificial

<223> reverse primer

<400> 2

tgceattcat gtgeaceata c 21

<210> 3

<211> 23

<212> DNA

<213> artificial

<223> forward primer

<400> 3

gecagagaacc atcttatgec aga 23

<210> 4



<211> 23 <212> DNA <213> artificial <223> forward prinmer <400> 3
gcagagaacc atcttatgcc aga 23 <210> 4 1 <211> 23 <212> DNA <213>
artificial <223> reverse priner <400> 4 gctaagcatt gtcccatcattca 23
<210> 5 <211> 21 <212> DNA <213> artificial <223> forward prinmer <400>
5 tggcaagaag agttcccatg a 21 <210> 6 <211> 21 <212> DNA <213> artificial
<223> reverse pLimer <400> 6 ttcttaccag gtcctcccag ¢ 21 <210> 7 <211> 23
<212> DNAT"" ~©

<212>» DNA

<213> artificial

<223> reverse primer

<400> 4

getaageaty gteecateat tca 23
<210> B

<211> 21

<212> DNA

<213> artificial

<223> forward primer

<400> 5§

tggeaagaag agticccatg a 21
<210> 8

<211> 21

<212> DNA

<213> artificial

<223> reverse primer

<400> 6

ttettaccag gtecteecag ¢ 21
<210> 7

<211> 23

<212> DNA

<213> artificial

<223> forward primer

<400> 7

gttggateca tgageacaaa tec 23
<210> 8

<211> 23

<212> DNA

<213> artificial

<223> reverse primer



<213> artificial <223> forward primer <400> 7 gttggatcca tgagcacaaa tcc
23 <210> 8 <211> 23 <212> DNA <213> artificial <223> reverse priner 2
<400> 8 gttctcgagt cacccgggct gagccc 26 3

<400> 8

gttetegagt cacceggget gageee 26



