SPECI FI CATI ON Met hod for Predicting Efficacy of RAR- a Agoni st 5Techni cal
Field [0001] 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 predigigdtgicher@peutic effect of an 10RAR a
agonist in patients with malignant tunor such as |iver cancer. Background
Art [0002] Li ver cancer is highly malignant, and one mllion
patients die of this disea very .year. The ber, of .patients is ranked
as the fifth in the mo%‘ftgof%r%égé%tglxﬁg .lcai%%lg‘k‘] &dME°RC., Rising incidence
of hepatocellular carcinoma in the United States., N Engl. J. Med., 340,
pp. 745- 750, 1999; Tayl or-Robinson S.D., Foster GR, Arora S., Hargreaves
S. and THevthascaHF@ld | ncrease in primary liver cancer in the UK, 1979-94,
Lancet, éﬁ%q pp. 1142-1143, 1997]. [0003] 20Liver cancer is thought to be
caused b rru}ti pl e cancer cells that energe at separate sites

si mul t aneous! y TaE psRAUERALE@EdYre0ites t0a BXPRFULLpRIikMG clfidsey ot RaRepatitis
viruses or al cohol [Slaughter DP, Southw ck HW, Snejkal W, "Field

cancer i zagoopt'iningtigntl wish megtlighpetdtugrpyandore oprifiealy tim pi@sémiiigwintion

i nplicatiagn f multicentric origin,, Cancer, 6,..pp.963-968, 1953], In
sapan. i torEedbaatterE it eRhR T Pl EREE pe iRt eedneBar by en
hepatlot i RAR- Vi bibtnhoetic 0. with BGE gshepaduntdr Suh ¥ hius ccamnot be el im nated
even though cancer cells are tenporarily renoved or killed, cancer is very
likely t®&acksrannd Affe recurrence rate was reported as 16 to 29% over a

peri od Of[oJorz m 1990 to 1997 [Liver cancer, | Changes in nunber of patients,
3. Counting thod of nunber of patients, Trend of cancer patients and
current 30conditve@BsndOis KibElyapRi@ShanlRidGak nRasRas LhRntPPe 200 disdR1] .

[ 0004] Therapeutic nmethods of |iver cancer include surgical hepatectony of
vi si bl e eregivems, Thadivetheeqlieaitaptals rankehas dreHiffoin thejvewtd BR- Sekver B3,

m cr ve ul cotic. therapy..and t | i ke.. However, ..t he t her api es
e T neer iR A R e AR R R s P R e o T Pifent 1<
desired. NAEnRI. §S8RY,, 338, e/l hEriapy; Tdyldrf Robdfido@rd. Bl, Folje€ Gt R OAr&h <CODP, ADM
and 5-FU 5is perfornmed for the treatnent of advanced cancers for which the
af or ementizseisdvashereagiTdemes B Cadsearsranaringydivenrarsabol thediKotP7@athot be
appl i ed, yand, cancer rri fter a treatnment by applying those

t her api e%?n%mgg\g)éP?ﬁfl%‘iﬁgd}el%ggﬁed that effectiveness of the intra-arteri al
i nj ecti ofoopbenot herapies for the liver using an oily contrast nedi um

| i pi odol, and the aforenentioned nedi caments in conbination is 10found to
be 1300% of cohpleetaneespdasehtdnde3oupshbyimplairly eAncereeePombat enzange ehat  of
chemot hersgpoairgtse iitr(]es\é\hn!nﬁpar;[e'(’)g S%lat heuteg ia r:[ier}oalx gsr,‘rlg‘glo% fhaétlii\%rll wath | i'pi odol is
not used 1N conbination i s tound to be 2550t pcorrpl ete response and 3. 1%
of parti akpdtaspanses owhicekvlMesubhsr 0P, Es@avidMwarsendiedl wultiyigsat i sfactory.
Moreover, these conbination therapies suffer from problenms of occurrence of
conpl i catfesRszalich tagralistatifigh dardraoussivithelipmafiigwahiorplicatioesd! t her api es
z‘gd ngt ;%ug{i%eze{lrf‘i%kri%igxlgg%tulreg,%,tp%%G%@G%,S195!’»?‘381%%%%&%]1,019Esncac‘)lnm ];re il dinics,

25  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 29% 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

30 conditions for therapies, Medical Research, pp.20-30, 2001].

[0004]

Therapeutic methods of liver cancer include surgical hepatectomy of visible



[ 0005] As descri bed above, any standard therapy that ensures
stable treatnent results to a certain extent for |liver cancer has not been
established. In particular, 20the intra-arterial injection therapy has
probl ens from vi ewpoi nts of technique and burden on patients, and therefore
devel opnen f chenot herapy .al ternnative t.o the ther.a has been desired.
Furt her ??eess/oél(rgf a fﬁléeﬂgﬁ%cgtal%gat Ornég{hr%lﬁftm e(g%m'tlté}rlfaﬁ%?yarnll lfz{g)xjsaf’ %B?BIglugol ng a tunor,
i.e., |ihecrptiokiongat Axanths ITROUHpEM | IREaticdRpiof ateltRictieRsInSt ffsctmonsi der ed
not achi evabl e due to high resistance of |iver cancer to chenot herapy.
25Ther ef 8P& chejaetbpiEpiane sypteahetrsterdpydesimed: can achi eve tunor
preservation h I n strongly. desired. .[.0006 .

443, 5-Bi s(tri n%t? ﬁ%sgrl?ﬁ g%%een?lozté?rrla 8’]1B%ﬁzaglgeglaellé'i[qaa(%n]eorlfcce I())}?’t Dl\glaélg 5rFeIfJer red
to ass" TAGeElkmet Mortthe tspeakht daldvOited icSn@rSintedd thel@édeR@hdof&Ipr esent ed
by formula (1) 30 shown bel ow. The conpound is known to be useful as a

t her apeuthanigent trparcaghieetrteddradolisaiqn ¢irnpebemulicdi ord favdeicer, cancer
met ast asi.s.. i.nhi bj [ t r..vasc I Seases or
o G e U B e
Publ i cat effect{vKaksaiof tiINOintiZ- 246r185njeb it e titatdthdrabiePadetht 1PubLiieathoNs

W96/ 32101 and W03/ 089005 and t he Iikeé. [Formula 1] (H3CQ)3Si  (H3C)3S
5 [0007] contrast medigmadipipdol; andythe RRemgnHoRsdi Bedicamagnthas capbiagiool of

bi ndihg [NaTe]] [ . (0] o . r I referred
ot R 5o e b R Y e ! i AR el o
recept or chamithysapied ia@thistatrendcheHrsar 4 ripdri 0 R mboUEstidnhirdigi @ pf t,usadch exerts
anti-tunor effect_qy the activation of transcription. It is known that

expr essi 6nbipatARLs fqupdtg keaga¥ of soprleterreronge £ 3 Ve pf REHakresPeei n.  Cancer
Res., 9, w}?lpch%@z&zéﬁﬁeat%‘egﬁzfe gﬁulwut}s@;@% ack Yol ¥y, of S'Fféo%lﬂil%tims
observed i n pharnacol ogi cal studies using an aninmal nodel 0 I'ver cancer
(din. Experaplet asffadran pldhleppotaddudidee ol 8@8plidations simbpas Wedrasidases. , 16,
pp. 323- 331, 1998; J. 15 Cancer Res., 90, Pp,1254-1261, 1999). As for

cli nieal e {Eoieagye HFadost thenepirgmaf Mo drtesiphinpctionddr twigsy daraveron of
tunor pr i 0 ! Il study in the United States.
[ 0008] |?&?gﬁﬁﬁgﬁﬂngﬁgggggfﬁbg??éﬁﬂé%”ﬁzggﬂa requi res binding of a |igand
nmol ecul e[@®slich as retinoic acid. A nuclear receptor activated by binding
of aligand binds to_a target DNA sequence to initiate translation of DNA
DNA binds to a®hi&tsihed fBOFoRM B2BAFGHRETARY SPRIURSUFS, stale tHeaimee

actival | QLG (b [RORAK BhL @Yo A ALLELGE Ay bl NERROMA LR BELHEL LT e DY
acetylation of histone is essential. Coactivators that enhance activation
of RAR- &hd inansattépiliioecasetiersioe @okleylsds@s yiep@bins€of tetiatiqad endhecessary
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.
25  Therefore, development of chemotherapy that can achieve tumor preservation has
also been strongly desired.
[0006]
4-[3,5-Bis(trimethylsilyl)benzamidolbenzoic acid (henceforth also referred to
as “TAC-101” in the specification) is a synthetic retinoid represented by formula (1)
30 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



25for the acetylation of histone or a class of nolecul es responsible for
recruiting histone acetylases to the transcription activation site. They
are basically classified into the class of p300 fam |y nol ecul es which
primarily play a role of the former (Curr. Biol., 7(9), pp.689-692, 1997),
and the gl f 60..f am | y.\nol I jch play,a role of the latter
(Mol . En Sgdf?pﬁgll?@%%%t(%ﬁ {Ropl){ypif)ﬁ%%%gg%’@t%%%&mﬁ ggteenglrpéﬂs)gc% °"&oact i vat or
mol ecul esvpasiziovelny wegsbadomstdaa the ars)cri ption activity. It is known that
AlBlL (Amplified ] n Breast Cancer-1), one of the class of the pl60 famly
nol ecul e 1‘:01?%11%)%19 of steroid receptor coactivators overexpressed in breast
cancer c@Hie)sand is useful for diagnosis of steroid hornone-responsive
cancer (International dratent Publication 5 W98/57982). The nolecule is

al so known to b eful for predixtion of prostate cancer and prediction of
t anoxi fen suscé ¢y Nét yeasy cHRQH (I@ternational Patent

Publ i cati ons WB2F10452, WO03/89, WO03/89904 and the like). SRC-1 (Steroid
Recept or (ﬁo&cgi/vator-l) is also one of steroid receptor coactivators and is
known to 'be ‘dseful for a t herapeutic treatnent of di seases associated with
sterobd 10receptor activity (International Patent Publication W97/10337).
Furthermpre, it is known that TIF2 (Translation Initiation Factor-2) is
also a f&4%} that simlarly acts on the AF-2 site of a nuclear receptor as
a steroid recepher ipval.or : I gand- r riptional
activation (ENEE(%@\JI.(fiq%lgl¥l R{% ng.%g%l 7&%%‘% L%ggtg(& gﬁ’glggg?@%g{&ﬁ%g}tﬁgﬁce of a
cl ass of acidrrepipessabtypel ec(He@sefoshthtaldonafebicd th manRAR Pt)i @hichGEavi ty of RAR-
a is also known., Many of these nolecul es have an activity as histone
deacet y| &e@sgmRfiqrelgaior beloysing o kg B reser e familantodct vata drageripéeept or s
by pr@not, - i.ni I ... hi ite.J. H ., o Mitam Horm
o8, "o 155 G TR Rt e Mo HRAE sk bk or Syl SOy

t he SP11@nfamithat 20mBkiec uf BaRex piresseck inpdiepad wakllivel eamceafCliimoma are RAR-
a -selectjve corepressors (Watashi K., et al , MIl. Cell Biol., 23(21),

pp. 7498- CP8EY Resp§app 35 19°pe83: 3D qurderpttiaor eRfaviey oS¢ ilpt Menabseared vat i on
mechani sm pRAWl AbRHi DY ANEL G8h e LACERLAT Sodd of ROM! ALEd @Y.bRlance of these
coactivators and corepressors. Further, International Patent Publication
W02/ 8383lellagadiosiss pp i83-688) @B 00Ol fEtphdechasss.0f 6, PB1B-Faami $98; ool ecul es

25i n¢l uding SP110h, and they are known to be useful for diagnosis of
prim?y DPPFEMmescioPrHos?d (38BCI99%i st b8 gheicakefereof TA/ernPT R hPREBI ems to be
sol ved byi,t,he.ovendien,d.2040i 18,9%{1 bisetaf I inventjon is to
provi de awrrlet ﬁlod’for Odgf er m&%& ?lg e fi%caggy “of a%mgﬁﬁ-f&%%;%oan sat%ggtch as

TAC- 101 bstudpatitkntsited Skataml i gnant tunor such as |iver cancer. Mre

speci fi cgllé the object of the present invention is to provide a nethod
for conveti htly and accurately predicting therapeutic effect of an RAR- a
agoni st on nel goaRhwh YRR acBYE0RSE RANS! LRS! binkRaNe aNQandAloi g the
probl em [ 0011] 5The ‘fvnventac?rs 0(12 t he pr(ese%{ill i nvent i%onac%%auctoecf geari ous

r esedl chesch » @cihbewveid hd feiegotdrgtobjcgcited andimSn@of €8pdid whdd fvea

resear ches, t!gey first found that an RAR-_a agoni st such as TAC- 101 was not
ef f ect i vETERL BNPYsGarenes fe Brtigier it a i i onP R brid tog, higiemp ¢ fore

intensity Qo 16 SXREERSWAR @ chRAR:y Aidh & ROk REESS SR Ya Q! f&hat € with

the degree of the transcriptional regulation function, and 10that there was
no cl ear cloorraginattiwnulbdtyweetyldtie drnistboerBresaaitiali t Goaefivator ARt enhance

activation of RAR- « transcription are histone acetylases, per se, that are necessary
25  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



agoni st on liver cancer and the expression of RAR- a. They also found that,
anong the classes of coactivator nol ecul es, although the class of pl60

fam |y nol ecul es such as AIBl1, SRC-1 and TIF2 positively correlated with
transcription activity of RAR a induced by an RAR- a agonist, and the

expr essi P locorepre n tively
correl at %%19&1% %%gﬁg r|e |ao§ﬁt%§g??n\7?rt%§g# g(l‘:sﬁlit ﬂlg%n g%bat%%qRAR a

agoni st , (Ah@hﬁxq)rreBSda@nchﬁoéem ok of les@akdChd ymmmllgnﬁlols@n@pm&ﬁeoﬁ vari ed
in individual cancer cells, and thus it was difficult to use the levels as
an mar kerteeid ra%etpé?rrﬁoﬁ?thvglt@ﬁfowaégfreéﬁedaﬁ bRt cancgyemtiss endis ysefdiorcancer .
[0012] 2 t her
Foscar chor Bn e basy £0ep R B R R Grh Ot ML BRN LSRR ) et
rati o5of Whes/exgseessitemablemad s o kﬂitﬁvrcioaﬁa&ls@fultfdﬂ@rﬁdﬁﬁoﬁ afrlbﬂoytamal ecul e as
a coactivator and the class of the SP110 famly nolecule as a corepressor
gave rem§rRkEBRYY RIGhctiar H drmpritm shseamtibHEY 9E bTanst ‘f@ﬁe]b@nwtl%a
transcri [ ve n was
25achi ev%kegﬁ Eiuﬁgyﬁg)g\s’?y % tﬁé@a r%grr%%f ?xoOnOedgé? ??1%}24 . %Olgﬁ(bq The
pr esent |($menﬁR©mptthuGoq@mamode$1saalmrfwﬂsf@mdpnéaﬂ)ltmtdoagmtah@rsa@e%i c effect
of an RAR- a agoni st on a malignant tunor, which conprises the steps of
neasur i n&nawné&b? Beedplfgr Péb‘“e‘]ap%‘fthBaltmeSRQf(ilS%ﬂfsesl' pocigtrntithsieredds of pl160
Fani by Bwa%q%ﬁv@@nwn%waqmmﬂ %}/QAUOQJ %P;/]lg%ﬂmﬁgrtﬁeﬂo%§sxt% SP110
famly nolecule 1na sanple col lected fromthe mal Ignant tunor of a patient
and obselkwbwg tlaatbﬁﬂ?arﬁ@&nls&ttménlt&aiod Foxres $d o h évebisthal bienipirBseind
invention al so _provides a nmethod for predicting therapeutic effect of an

RAR- a ag@BrilStlonite Hal THfanretnims afie o EorpPT ustivHer & visgotf neasuri ng
an expresshg i n am |y

nol ecul e %hd&ggﬁ\ég%?g%gfggﬁ% 8&%%0({!)1%’ Qtréclgllg}i(@%}gg%ncgﬂ358’}%2@678%67%3%&66f am |y

mol ecul e [0099h sanpl e 5col l ected fromthe nmalignant tunor of a patient,

observing a bal ance be}ween sai d expression |evel of AIBlL, SRC1 or TI F2
amond®t he cl as&X5Fenchal p 166° Pl IRFe 10T BRlACRIeA ARt iRBIDEXBRRSEPHAN | evel of

SP110b agpig:f her £k a8 Sis QfsotitiwSPLUAn] 8HeYe HR le%ﬁ%%%av@@x@a%ﬁ%aéshe class of
the p160 famly nol ecule is donminant, determning that an RARagonist is

ef f ecti vaidtare ddaeeftapveubmt nbgaeafcetm@tgurafte Divet trahdlgi@ntiatraiear ofcepfoes pat i ent .
10[ 00141 pr.eferred enbodl{%rﬁnt s of the aforenentioned invention,

there ar @’%?Wg(f‘é’do’f‘ﬁ‘én‘éﬁﬂ?‘éﬂfelﬁf‘ioBﬁé HetHod et el Bt & nef-iPgridat t unor

is a livensCRRGEr realdll o AL PEALANE t ' RAR- a
agoni st i 53 443, g Rl§| s(%}lrl rréat t%)yl sP&gl)eben%a%é%%ggﬁyg%ﬁéglf%m%he pr esent

i nvel®i om@écs&tespmmsebe@ntﬁweamﬁelaﬂ@r @n'eunbmaraed RARt hodklecwle chrepompurs ses t he

step of asu R9 ag rker of ich |level chapnges.in relation to the
bal ance DUATHBIRE fbexe EMhoh et orp- (15 E03s 00 thes 18Ge TRy
nol ecul et@&ahé@m%%gﬁle&%fvgﬂoﬁ ﬁl\é@lllarggm%u%tﬁﬁy gnclggereggﬁtm 1§ @é@dl%ed

nol ecul e. [0015] 20From anot her aspect of the present invention, there is
provi dedba bklatnccc@thhlese&rotagtlwtmrmxdrmtqpmessoifs r§agﬁat Snfeonatieas Brieng t he
i ss of the pl60 f |y npl] ecul e and t he

expressiqn | evel cla
expr essi Shelaten SpotRte Enfdirns e Eprns Rt R G Foleedleap) o
col | et echdis Ry 8pTRY, IN@BEeyt HBRNoQh t@bpagéfemor Q0L bf §.08E ASRGRF OF the
present invention, there is provided 2
cirrhosis (PBC).
Disclosure of the Invention
Problems to be solved by the invention
[0010]
30 An object of the present invention is to provide a method for determining

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

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



a use of an RAR- a agonist in the manufacture of a nmedi canent for
therapeutic treatnent of a malignant tunor in a patient when a class of
pl60 fam |y nolecule is domnant in the malignant tunor in a bal ance

bet ween an expression |level of AIB1, 5SRC -1 or TIF2 anong the class of the
pl60 fanpkyridemd ectihcd fanchnapniexpy esd homriteebredictisPilObpartongferhef 20l ass of
the SP11 fanilg nol ecule. Brief Description of the Drawi ngs [0016] [Fig.

1] Fig. IAMMEweSPRE AT B gnaBE P TP &R IPEEEIGR  of AIBL, one of the class

of the 1QplE0sfalikiye MRl Hesikss, in an established human derived
hepat ocel | ul ar carcinoma cell lines. [Fig. 2] Fig. 2 shows results of

obser vi ng0®@%br essi on of SRC-1, one of the class of the pl160 fanily
nolecgles, in %giestablisgﬁ% human. derijved hepatocel | ul ar c?rcinona cel

lines? 15[ Fi g. ~31"Fig 35 HEWL T 85 tFEvot © g?e\‘}i"ﬁ@m@?(bﬁsé%% Bhi%f TIF2, one

of the chasisvOfhelthRgPhBObfcaiTahY a0R8GHL 6Sthe rBse@Pcr@stABY kishigdu imBp ader i ved
hepat ocel l ul ar carcinoma cell lines. [Fig. 41 Fig. 4 shows results of

obser vi ngAdk pr eswiigrruoh aSPALO ! vorrenbfeliefeveginas Evagfeancer withdye SP110 fanmily

mol ecul es, in.an bl i sh uman derived hepatoce ar carci noma cel
nes. . Bt eRBHoF o e T g "SR HE ThOe AT o COOTH FhahEChod of 't he
present ihBMRHHIORIrElage WRIWNAH df Qke BF BUI 164 AREp LN 3PAUAIISn B B64, Qfs an RAR a
agoni st on malignant tunor, and characterized by neasuring the 25expression

| evellOof thdteheteasas wf cledrecopebOiondreit v oo mible sabit emasaciiveivad en R, t hat
enhances act.i vati RAR- transcri t he . expression | evel of

Jactivation of RA transcription, and.the, expre an
48071 1btt h l%]:;ifdn(fel a.nrighmhe) pelgiﬂXOIPOL Ief{ll’{ Q. dl"he also l,OU]tl(héI%aLi HAPH t o

t he cl ass am € as ‘a corepressor

activati @R @hsRAR ERABSEItbPIbRBuleS d1BoLGR M c1644021 100 fn iPAhbRBYLes 80k
observing a bal ance between these expression | evels. Further, the method of

t he presentIBhvdi-il gndiT8FE hasitivtle cpreldtesyw 3D damseiirtiomgadtivety off &gt of
measurin he, expr jon_|level of the class af 160, fam | | ecul e and
t he expr g%%ulcg%g g@e ARSF PRIE: 284ty e)%pﬁeessg)ﬁlogg P?g% %)Syann%ﬁgcﬁl S)eélelrgﬁv%

mal i ghantodeprmEorafegatiPay k&1atADSER Viadgerdy thal ABGay RERAMBEN [HRQXPY £8Si ON

| evel of the class of the pl60 fam |y nolecule and the expression |evel of

t he cl asSASF ot heorSE] I Fxpnidsipnipiede el thesegodctdeatensingi carprréraer wariRAR- a

agoni st is,.effective fgr therapeutic, treatment of the malignant . tunor in

the pati dRETRERpRE colae GhaP e el STRT® b P e T ER ane.
determining efficacy of an RAR- & agonist on liver cancer.

[0012]

20 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-a agonist. The present invention was

25 achieved on the basis of the aforementioned findings.

[0013]

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 AIB1, SRC-1 or TIF2 among a class of p160 family

30  molecule and an expression level of SP110b among a class of SP110 family molecule in
a sample collected from 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



5[ 0018] The therapeutic effect of an RAR- a agonist referred to in the
present invention include effects of cytoreducing and di sappearing a tunor
or stabilizing a tunor in a primary tunor, as well as effects of preventing
of recurrence, netastasis and rel apse of the tunor. 10Exanples of the cl ass
of the pl160 fam |y nol ecules include AIBl, SRC-1, TIF2, and the like. In
the nmethod of the present invention, expression |level of AIBl is preferably
measur edof 44 RAR- knoynidthata AhBdndrasuanr, adt¢rormrmsisgs Sheertop doiretisptias

coactivator and the |jke, _and_ can sed for .predickd of Bl-egRoshsS of
hepat ocePP§FB ST AT &Vﬁb?'fdne‘%aggéfl, Orgﬁf %f)monﬁpa%gslf@quédz&% 015) ~Ther ef or e,
the expr %ﬁ%&ﬁﬁsmmvep&f iBAbBimGan akeseas B P yionfeasiymededye trhosempki | | ed in
the art. Further, it is also known that SRC-1 and I%ﬂpggve an ai%tion as a

sterobd reldeptdfron she maligpatt ARG Cha PRYIKY: O%iE ' PRE %8 &SR *&Vel s of

SRC- 1 an%xTxlelszzioxﬁ?e@ep& Aasi §¥cNeasHied iy ¢ ttho B s S ki the @60 Purtilemaletule
(I'nternationa at ent Publ i cation W97/ 10337). . Exanpl es of
t he cl assinafthé heprSR1dOlefamf ISy 1hi) aeetedieicher gl eeSPILOH2BHY AL PoF ke, 1t
is known that SP110Db, is R- | LVe. (el ikaha- W k. et
al ., Mol .ViERdbeieaort Ehef# 9 %ml%%fgeg‘il-%%Bgﬁln%%%’ggé?égﬁgfﬁgﬁgbexpr ession | evel
of SP110kg6aiR: hefeasid yomeaaupadidyedthose okt ndtnant tireorapfthe pYEIY] In the
specificagtion, the expression of "observing a bal ance between the
25expPesdPOl#!l evel of the class of the pl60 famly ol ecul e and the
expression | evels 9irlha GlRaSGs bhge SR hamddyinmalteoukietre means, for
exanple, to neasure the expression |levels of each class of the nolecule in
a sanpl e @nddebseraferementivhed BEthoHeybereRpihesailygnapns jupear is a liver cancer;
(coactivator/corepressor,, i.e., the. i.Qn |..Qfrstshe cl ass of the
p160 fam Y HeRLE Pé??%“&def?fptg%%’s“(}beﬁe%% i ﬁé&\élgéég '3 the SP110 fanil y
mol ecul €)y,;; 3R G, DBESiahli8lbiORic ddie Ehprpessnomvehtbn dlsheralidsshef t he
pl60 fam |y nol ecules is dom nant" neans, for, exanple, Hh%t when fthe

expr esi orfoteaestionéd mhthod| whishgpmp e e Gt SASHBPE R PP IR Ehe
expression | eyel of the class of .th | . &l ef tHeel ati vely
conpar ed,W)f“ﬁgY%Vfb? Fol ﬁeg%éﬂn t8ft¥l% ﬁaeég%%%sttvg{q ]'E}%]ée&gll%gg%l g?n ly molecule is
observed §9::a% thOp Ak filyGaRNtiYe bAC LiRaaRréRRNRAR] ofithterdmsof ithpt BOHOact i vity.
For exanple, when a conbination of AIBlL and SP110b is used, expression

| evel s t hfamebfmelacdesanpl e coll ected froma malignant tunor of a patient
are neasured,, and then a 5ratio of the expression levels (the expression

| evel of IO%‘I’]/the expression | evel of SP110b) is calculated. Wen the ratio
exceegls 0.05, ppehesalhy: Lplet dfthd predettanndmaa, that it revidkdsdkiof the pl60
famly nolecule is domnant, and an RAR a agonist is effectli ‘f%f ﬂr

t her apeut tanpirisat meembioptiohel yraEPRALN D eAMBREShe EHRECHIT KN Ot eh 28

conbi nati on  of -1 and. SP110k .i : €551 ahs shes eefiiy n a
sanpl e 108‘2‘1@@&?&%‘?’1}}6%50%Ialngntg?lte rggn%?ﬁ(%pgla&gg?@g%fyare measur ed}‘, and
then a ratj,@.9f ihhe@8x0¢ esseRA tavelsal{ghhet expredsiraniechgvel of SRC-1/the
expression | evel of SP110b) is calculated. Wen the rati. xceeds 0. 3,
preferably 0.5, Fidm fugthfetaspent néthe Hatent ppve@tigesthsye ’tSHOéOY)‘g%g fam |y nol ecul e
is dominant, and an RAR- a agonist is effective for therapeutic treatnent
of th&®nmalignant tunmor of the patient. Wien a conbination of 15TIF2 and
SP110b is used, expression levels thereof in a sanple collected froma

mal i gnant tunor of a patient are neasured, and then a ratio of the
expression levels (the expression |evel of TIF2/the expression | evel of
SP110b) is calculated. Wen 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 treatnent of

30



20t he malignant tunor of the patient. [0020] Type of the malignant
tunor as an object of the determ nation by the nethod of the present

i nvention includes malignant tunors selected fromthe group consisting of
solid cancers such as liver cancer, |lung cancer, gastric cancer, col orectal
cancer, 25pancreatic cancer, uterine cancer, ovarian cancer, breast cancer
and prostate cancer, and bl ood cancers such as | eukem a, |ynphoma and

nyel oma. ,The oOhi BAR- of dehar m riatheomfhsupr ef emadicymppi/ier theamestticor | ung
cancer, nore preferably hepatocellular carcin , - ¥ ;@dvanced
primary Mheepaperiet puralieneat E‘i“ﬂ%rn‘&.a FHE St R0 Cg%%toﬁg?%éfeag{elﬁ{ﬁ?%%nti on can
be appl i %gm'irpan"% Patd §htichef en8oF BCebNMNAE Imancer at paatyint le8divf AdRénot her apy

and/or radiation therapy or the like. Alternativel t he net hod al so be
used &s ®Rdet er Biltathore thetdkasd of B R%Ifﬁgﬁﬁ%ﬁug%%%?%e?%ﬁﬁss Y %g‘?r?g an

RAR- a a%?’gg?tg m& Sesandatysp Nerapyy htleidat i ent having a tunor that
acquires stanc 0 a prinmary therapy using chenot herapeutic agents
ot her t hanidRARsaiggonifshs Dandings radi ati on therapy and failing to give
expect ed re]:ﬁrfonse. 5[ 00211 When the nethod of the present invention is
perfor rred?o bi ol ogi cal sanmple is usually required to be extracted froma
nal i gnant[yxgériprpigh aopatrbants. of Geneviakleypreasimabf 4wt ahde cliss sl s
obt ai nabl e by bi opsy, surgical operation, aor the |ike, the. QhiLech is
bl oodOc arrdép family Hpcalefaiyp Bd’eesé%qq’rs 8(% b&mﬁi}%ﬁ%%‘ghecp&%?cézg%{aén. 10Exanpl es of
t he neans,. used in the present invention for nmeasuring genes of the classes
of the plénd5 fam |y nol ecul es and the SP110 f,amé%‘?(ﬁrﬁl ecul (C)lrassorfot%ei ns as
gene produed. 2]t Fég. othovnedaudie ORTLPORN Y SERFEFHEU Y eoré%((gr%%f &%t the
present inventiagn as well. as [n:sihUgRybhdiezatd abpdcmane Reseaichsll 13,
pp. 1324- 1%‘13533, 25 6é‘}°§e°:{\ll?rrer§ulnno rlléspg ostg};ll ¢ staining (Journal of Pathology, 185,
pp. 25-31,1;4898) using a tissue 1l5sanple collected at the tinme of definite
di agnosis _and_the |ike. [00221 Type of the - ¢ A R00RL stinefcabibemeef ficacy
can b& detfes-m! ndde oy shows rﬁ%\ﬁ%"é ‘%?eltwﬁlé eﬁfneessgﬁgolf lgver’lti on i ncl au.des TAC- 101
(413, 5- g%;%otfginfmgtxﬁlaﬂeéhésynbsﬂzmm@iebemwncdeamedhewanmtm cprcingpa g¢ll = J.
Med. Chem, 33, 20pp.1430-1437, 1990), An80
(4-[(5, 6, in&-tetrahydro-5,5, 8, 8-tetranmet hyl-2- napht hal enyl ) car banmoyMenzoi ¢
ggl ?_1305??_@10?04]29%/654 51}&%%158“@ ACBET i Bl QpRYSion BESP 1 10BN bR, thd 6Bss of
(41(5, 6, 7118 sEt0ahydly 0: o], B treestabtishhy hameapsisrinad BARAYYEEFBBxam dol benzoi
c acid, Kagechika 1-1 , et al., J. Med. Chem, 31, pp.2182-2192, 1988), E6060
(4- 154%- f Far6Pe™A-Ct P uor onet hyl ) benzo[ b] f ur an- 2-y11- 1H
25pyrrol- 2% liben@eicerathigdout Yamanediiok. , et al., J. Pharmacol. Exp. Ther.,
312, pp.938-944, 2005), ER-38925
(4- (5- beni®fiGt an- 2- 37- 1- 1H pyrrol - 2-yl ) benzoi c acid, Yoshimura H., J. Med.
Chem, 43, pp. 292952937 of2008)ese A vEktRo iskemethot Gndiradictios tiveapmtitod of
the present invention, efficacy of TAG 101 can be pref ergbln}sl dertigr mened.
The bi ndi efeafdtianiRAR-of agotisisen mgbiaratGuRA™ RARCIA IS §Y "WIBFYPe "Can be
easily _determ ned, by, for eXAIR! 8 60 Rt NTREIdhIeOR o @8btif06r, @idti nity of a
t est é@entef‘p’iﬁé?ﬁ”bllegéle‘ffége\?\nég%ot fitiumor the Ii I?e, to various receptor
subt ypes hawif@saclivgandfmardiongranegimion| Rhj thpeerespapylevae! ghe clasgef yr e
(London), 366, . 340- 344, 1993, fel C.._.e il Afon Matdr- Acad. Sci .
U S A, 89bi§}),1ﬁgfim?lfﬁ’2‘§91?i‘§%,as TSeEPICFEDr theafé%r}ﬁ]?’get:s Tt 1's described t hat
TAC- 101 i Scrmc BRon fh m8BLEGHI B 0RGOND Sieritnakbshbrmtpa Yalansebetaleen tigisp| |
Pharm Bmex.pl,*esg-ioz(l]l-gv)e,ls. p%ﬁ%&%g-d]{g%%’tho]agogfache gyegenst' iX'vént?otn ias'lchara%gﬁgcﬁ bﬁes- '

30  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



57(21), pp.4931-4939, 1997, and the like. In the aforenentioned articles,
TAC-101 is referred to as Anb55S. [0023] According to the nethod of the
present invention, when the class of the pl60 10famly nolecule as a
coactivator is domnant in the bal ance between expression |evel of the
class of the pl60 fam |y nmo] ecul e ,and : §s0ff thoePBRIL1O0 fam |y
mol ecul eclaps Ofgéﬁ pHed @@T’é’r?ﬁo 80 etaﬁg'? H%ﬁﬁng,%%}éﬂalegg%rﬁ%fai_ s effective for

t her apeut] ¢ § KSALIRNEnDletbheinte) ingnan® ARInDRgomistals ip¢tatstior therreutic

conventionally known that RAR- a agonists have an.ant {PELiRN.
However , teatmentridthaeelispardsrmar Bt g"a%'oefl%w? Iét}éexcﬁ?%sdsfittg{lrgl evel 1§f RAR- a

has not %eo‘?encu?e%?ﬁ&ﬁﬁanﬁnd no nethod has been known by which whether or not
an RAR- a agonist w effectively act on a specific patient as an

anti t anmofdoGigént can be reliably predicted before administration thereof.
[0024] By using, th s 1he RERSENzohRY @s¥hoa to irf thequeswes possible to
20conveni entlyggﬁéﬁgg %Jllr]&a)c'(tjee 3(; determ n(e whet her or not an RAR- a agoni st
Wil ef f egld¥@hYndGle Ofects Epeairédwipatiddibarpsatng &t PeuAbH2EYEHE 2 and t hus
appropriate antitunor treatnent becones | icabl e. For the afqrenentioned
pur pose, tuher exppesHATEUReYy af WEH a1 e%tfé?gggéf?nttl?\%()fprf%%r? am 'y ol ecul e and
t hat of tr;l% ci ass ﬁghetth%O§P110 famly nolecule in a sanple are neasured,
and t hei rA¥df1%8°{ the®cl'ass of the 25p160 fanily nol ecul e/ the CSIZ‘aS Pg t he
SP1104f ami |y nuteeisie)ofnay clbes afahe wll6q BahilyAnpkspwat ingbidp ALBSr SERAmpl e by
using a bl ood nmarker of which |evel changes..in relation Lo, ihgatio of the
expr essi omd thgdikeof Iy the ¢thed o eigse efig(ﬁ‘?’leﬁglﬁg%@ga e and that of the
class of the SP110 fanmil y;MPLEGHA EhatRIBINGERLIRLibOAs afstdrhel eepker in bl ood
col | ect edprlefe(’) 1élxbe§tsﬁlgeglgt can be measured and used as a paraneter _as an

al t er nat i ¥@c30ak: ihetafineeapntiomedsedde pred{ctiop ] PRgReFiEPL DPREHIEEENt

i nvention also provides a thod for therapeuti t eat nentifle 1 BRI | gnant
tunor. | ncqrhhsmﬁé@hwr’f%fllgeﬁﬁ‘r%&?ﬁ% Z%bg)ggt (rarlleilr? R E}genp e of a malignant
tumor._js ect.ed from a.pahisihow ddiding thekignantthet ok, alankexpr essi on
Ievellg’of gﬁée{ %elnabseseag*@t eeSp160‘§7f a(r)n' 'y nol ecul e and an expressi onlhl evel of a
5cor epr esgaf SRU-1 hed SANDhevearreacvpasasraederodtht cobien caa B Ve P5 88 &te e pl160
fam ly nolecule is dom nant in the ce betwe ] assd annlevel of
the cl assand th%%‘?@@@ﬁ%‘fﬁ“ﬂf%ﬁ# é@&??lgzﬁa? at a%l“;?rrl?%% c a@rs of the SP110
fam |y nol ecul e. an RABa A paganisilisaP®0ddnionsst ered to the patient. Even
if the cl %%’eoafrtp%éerg&f O fam | y m)ll ecul es is dom nant, an RAR- ¢ t$goni st
may be adm ni st gk@dpled of tie dhatsioé hite, SHORdneE moleqyhys| aslads égb]d)r]?seé‘ of partial
response cannot be often expect ed. 26] For e L &yor VG aLd WBL e€ancer is
treat 8 wilikh TAG ForvbipasspIyIheg aIx‘hlgg $ 156G e%%%é(;ggpré)genft? fnventi on,

TAC- 101 i ref erably adem ni SESr-eshot 0068) Patd @Rtexpidskioh lavel ofcdideb cat ba dose
of 10 to ‘n%?%ﬁ??o%ore bfr}ﬂ)eferably 15 to 25 ny/day, nost 15preferably 20
nmg/ day Furbher meddiee@petidse skilledtmertats preferably perforned by a
treatment course consisting of everyday admnistration for 1 to 4 weeks at
t he af or er®®9 oned dose followed by rest for 1 to 3 weeks, or preferably
performed by a tr i cGAYE SBe CANSLSEL BT oblerememyididyncadriwiestthat i on for 2
weeks fol | owed 69%};%%% %ﬁocr 1 vveeek. Repeati ng of either of the lovel of

af or ergnt ieQBﬁQsibﬁ eaterehihe ctusk sbshegt16p damily zpolecule and the expression level o

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).
30 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



20times is also preferred. Preferably the type of liver cancer is primry

| iver cancer, and nore preferably, advanced primary hepatocel | ul ar
carcinoma. As a therapeutic treatnment of |iver cancer, a therapy sel ected
fromthe group consisting of surgical hepatectony, radiofrequency ablation,
et hanol kdpéwﬂiemnbmedamyeawGSﬂbchomhMéhe@b@ubb&meﬂﬁ@f$nﬂihekﬁpyiﬂay be
perfornedbln onbl at|o§. Exaqgl% % 7] The present |Qve ion wll be
expl ai ned’1HF€ Egecr FieCal i) 358 6Ot 5 PREIREOEASTIEY ver, the

scope of o{NepBr fRENE cdAMBRLHOBF A 1NRd 3 1T0b €dude@, L8 sl VIO EXATR e
30Figs. 1, 2 and 3 show results of observing expressions of Al Bl, SRC1,

and TIFzsamhkchﬂanﬁiﬁembemghgmﬂﬂhempnﬁbiﬁamnnwaﬂnke@ubésndnmean est abl i shed

human derlve epat ocel | ul ar arcinona e esul ts of
obser i nt e P eergriet P B8 Suiern e ped i wofienet SRy fani | y
mol ecul e gph (oAl &34 ARl S el ehyRBM ek ved oh%p?{aé?@x%b yUd ariy CAI L NaNEq cel |
lines. The test for observing the expression [evels of the factors was

perforne@mﬁéhé9%F©Wbﬁemﬂﬂ@ﬁﬂ%ﬂ%ﬂ@kﬁ@keﬂd@ﬁ@ﬁﬂhUWﬁﬁhh%@&t@Gﬁ@huta¥ car ci noma

et 1 RNt & PEkbeplts bisa B AT e PR RS ER e ebic Rt o T o

various oBRbekS.0br $he 1RG0 lyudal 8gWLHnaneti e &211Q shamd y mol ecul es
were prepared (Applied Biosystens japan). [0028] AIBl priner sequences: 10

For wé d: CQﬁymgiﬂﬁmyﬂm13¥ﬁ@$A@@MnﬂéWeﬁé@ﬂt?@ﬂ@ﬁ?ﬁ@ﬂﬁ@m@ﬁﬁﬁiﬁﬂ?ﬁbQ#&El primer

F rd: GAGAACCA Al R
%Xﬁ?ﬁi%qlﬁoﬁrigmg LF&T CXBHSEgn erve ?%Aggﬁgg%es%} M?laof SP110b) is

TCCCAAGANGAGLILCCHIN tRev &S @)iceér 1L E{&Q%%IQ@BCQ%@&&BH&%Q{ tHEer
sequences: Forward: GITGGATCCATGAGCACAAATCC 20 Reverse:

GTTCTCGAGREATCHSEEET (amaboaojeorip9§ dominant, and an RAR- o agonist is effective for

therapeutic treatment of the malignant tumor of the patient. When a combination of

15 TIF2 and SP110b is used, expression levels thereof in a sample collected from a
malignant tumor of a patient are measured, and then a ratio of the expression levels
(the expression level of TIF2/the expression level of SP110b) is calculated. When the
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

20  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 includes malignant tumors selected from the group consisting
of solid cancers such as liver cancer, lung cancer, gastric cancer, colorectal cancer,

25 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

30 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-« agonist



Real -time PCR was perforned by using the aforenentioned cDNA. In a vol une
of 25 ir L of cDNA diluted 25 tines with distilled water, 0.4 i/ M of
prinmers for detection and 0.2 it Mof probe for detection (Universal PCR
Master M x) were 25applied in an automati c PCR product detection/assay
system (ABI PRI SM7700, Applied Biosystens Japan) to allow a gene
anplification reaction. Values relative to an internal standard were

cal cul ated accardi oid QWaRtheequatdrahat Maluires reidenseeotdo i nt er nal
st andar das:a(sefé)%%y#%gga%?tefgp%\%th pr obe gﬁd primers % _det ectsgsngqﬁ%@}ch fact or
to be negsied}hd(¥ey usnaebourthdranethc TRRprRPdey hen ‘gé)’t&i“n “0Cont o

Reagents). [0030] The test . for confirm R- o transcription activity
was per f opdiatomsherppy pyailing to give CYRee g%stepllaﬁfjeﬁgr carci noma cells of each
type rarf&j Plﬁt ed with a reporter plasm d containing an RAR- a bi ndi ng
sequeice Wl2t t he SEAP gene in a downstreamregi on %gRAtERElOSEéI: ;91{%& or,

d ont ech) wer e Wheeahe chaththothe RRenGHRORTISY 1S PG PReF YRS 'SEAR al i ne
phosphat ase activity in the culture s t . Measur ednerhie scul t ur ed
hepat ocelusupay r%}faf@?{ﬁ% e%té?"ﬁ%‘& \%\r@%a %ggé%}gct? g’%’&u@ﬁ the RARE reporter
plasnmd m ?dna}qpt‘ﬁnglf@&%@@@&ﬂt@ﬁlabﬁa@aﬂbpsprsepailtekjopbyatm, aythendkecullt ee broth
and FuGE S6l'ution at a ratio of 1006 and CIII|'[UI’ﬁd for 24 hours. The
culture hngichistasod epkacedampleimanbe etlecEd Mg 9AE 101 as an RAR-

10agoni st, and the cells were cul tur FUntL ek o2ty BRUESringlgaies of he
cul t e super ndtAtP s tROMCaRE gerd %{?fge %?Jasﬁscri pt ion acti vi ty was confirmed

by using an C?gslg%l diEe phasphalasseantd ¥id sherfRis 0 fandnmotaalse it PTSEAP
Detection Kit, ontech). As for the transcri_ptLon actli Vci)ftt¥1eg)fre RAR- a, the
transcri pid @meactdurtd sheofof inmbuder REPEE deapiredigd ot het as a rel ati ve
value (TIC) based on_that of. untr.eated Bh,as, 3p1694-180ud 200D ancer
cel | i neinyRBifhep %{elﬁééﬁﬁﬁlg‘éhgmbrtliifz%t‘% (é’%gfh L‘%c%éé;a? hi ghléi)\[Nas determned to
have a signifi . hi: gh i {RABoumal bEPSRbIopt, 16D, mctd-§1.t4p98) wong p tissue I'n
Tabl es 1, g’i&glﬁ%g%%iot%h%rtg arlr%g@shomn correl ations bﬁ%ween the ratios of the
expr essi OBahEebllated dteche ltassofgielinie diresost AR I° HBT ecul e and expressi on

| evel of the 20class of the SP110 fam |y nolecule and the transcription
activity HO2RAR- a in various hunan-derived hepat ocel | ul ar carci noma cel |
lines. It is sheuyn bynt RAR-esSudmstidiathidi ffieacyrcan bogeisrmingd 1 Hes of the
pl60 fam |y nolecul e/the class of the SP110 fani I5y nol ecul e, i.e., dom nant
of the cl asshaf oftthe ppb80t napitign Wﬁl"é&ﬁﬂ‘ép']@é\}éﬁl gher RAR-

Lranscr i ption, agt i i oerd2h M0 R0n-biTabke vdhataFpr 668,00 Meadexesl, BASP110D

20  pp.1430-1437, 1990), Am80 (4'[(5,6,7,8'tetrahydro-5,5,8,8'tetramethy1-2-

naphthalenyl)carbamoyl]benzoic acid, Hashimoto Y., et al., Biochem. Biophys. Res.

Commun., 166, pp.1300-1307, 1990), Am580 (4-1(5,6,7,8-tetrahydro5,5,8,8-tetramethyl-

2'naphthalenyl)carboxamido]benzoic acid, Kagechika H., et al., J. Med. Chem., 31,

pp.2182-2192, 1988), E6060 (4‘{5'[7'ﬂuoro-4'(triﬂuoromethy1)benzo[b]furan'2'yl]'lH-

25  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—y1)benzoic acid, Yoshimura H., J.
Med. Chem., 43, pp.2929-2937, 2000), and the like. 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- a receptor subtype can be easily determined by, for

30 example, a competition test for affinity of a



RAR response (TIC% bal ance TAO- 101 (// M Al B1/ SP110b 0.3 1 3 HOC- A
0.35 7.74 0.045 142 110 143 HOC-B 0.96 21.31 0.045 180 188 146 Hcc-c

test agent, radiolabeled with tritium or the like, to various receptor subtypes having
a ligand binding region (Pijnappel WW., et al., Nature (London), 366, pp.340-344,
1993; Apfel C., et al., Proc. Natl. Acad. Sci. U.S.A., 89(15), pp.7129-7133, 1992). For
example, it is described that TAC-101 is an RAR- « "selective agonist in Hashimoto Y.,
5 et al., Biol. Pharm. Bull., 19(10), pp.1322-1328, 1996; Sun S.Y,, et al., Cancer Res.,
57(21), pp.4931-4939, 1997, and the like. In the aforementioned articles, TAC-101 is
referred to as Am5558S.
[0023]
According to the method of the present invention, when the class of the p160
10  family molecule as a coactivator is dominant in the balance between expression level
of the class of the p160 family molecule and that of the class of the SP110 family
molecule, it can be determined that an RAR- o agonist is effective for therapeutic
treatment of the malignant tumor in a patient. It is conventionally known that
RAR-« agonists have an antitumor action. However, antitumor action correlating
15 to the expression level of RAR- @ has not been observed, and no method has been
known by which whether or not an RAR-« agonist will effectively act on a specific
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
20  conveniently and accurately determine whether or not an RAR- o« 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
25  pl60 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
30  of the aforementioned ratio.
[0025]

Further, the present invention also provides a method for therapeutic



1.1R 4.89 n,4n .149 497 2RA HCC-D 0.60 20.25 0.030 161 161 168 HCC-E 1. 14

0.83 1.373 476 482 259 [0033 i i -
Ci,facr.:: T PAR reSpons[e ",T]c[Tab.I e 2] Evl ession in,>i,p. SRC-1SP 1-10b

treatment of a malignant tumor. In this method for therapeutic treatment, a sample
of a malignant tumor is collected from a patient with the malignant tumor, an
expression level of the class of the p160 family molecule and an expression level of a

5  corepressor in the sample are measured, and when the class of the p160 family
molecule is dominant in the balance between the expression level of the class of the
p160 family molecule and that of the class of the SP110 family molecule, an RAR-«
agonist can be administered to the patient. Even if the class of the SP110 family
molecules is dominant, an RAR- « agonist may be administered to the patient,

10  however, complete response or partial response cannot be often expected.

[0026]

For example, when liver cancer is treated with TAC-101 by applying the
method of the present invention, TAC-101 is preferably administered to a patient
with liver cancer at a dose of 10 to 30 mg/day, more preferably 15 to 25 mg/day, most

15  preferably 20 mg/day. Further, therapeutic treatment 1s preferably performed by a
treatment course consisting of everyday administration for 1 to 4 weeks at the
aforementioned dose followed by rest for 1 to 3 weeks, or preferably performed by a
treatment course consisting of everyday administration for 2 weeks followed by rest
for 1 week. Repeating of either of the aforementioned treatment courses at least 4

20  times is also preferred. Preferably the type of liver cancer is primary liver cancer,
and more preferably, advanced primary hepatocellular carcinoma. 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.

25 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.

30 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



1. :11,..ince TAO 101 k, SRC.-1 SP.110b 0.3 1 3 HOC-A 0.0D 774
0.128 .142 110 143 HOC-B [64 21.31

expression of SP110b, which is the class of the SP110 family molecule, in an
established human derived hepatocellular carcinoma cell lines. The test for
observing the expression levels of the factors was performed as follows.

RNA was extracted from human hepatocellular carcinoma cells (RNeasy®

5  Mini Kit, QLAGEN) to prepare cDNA (2.1.5.1 Reverse Transcription System, Promega).
Primers for PCR detection specific to various members of the p160 family molecules
and the SP110 family molecules were prepared (Applied Biosystems Japan).

[0028]
AIB1 primer sequences:
10  Forward: GCAGGCTGCATCCATCTATCA
Reverse: TGCCATTCATGTGCACCATAC
SRC-1 primer sequences:
Forward: GCAGAGAACCATCTTATGCCAGA
Reverse: GCTAAGCATTGTCCCATCATTCA
15  TIF2 primer sequences:
Forward: TGGCAAGAAGAGTTCCCATGA
Reverse: TTCTTACCAGGTCCTCCCAGC
SP110b primer sequences:
Forward: GTTGGATCCATGAGCACAAATCC
20  Reverse: GTTCTCGAGTCACCCGGGCTGAGCCC
[0029]

Real-time PCR was performed by using the aforementioned cDNA. Ina
volume of 25 1 L of ¢cDNA diluted 25 times with distilled water, 0.4 1 M of primers
for detection and 0.2 1 M of probe for detection (Universal PCR Master Mix) were

25  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® f -actin

30  Control Reagents).

[0030]

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

13



0.077 130 188 146 HOC-C 3.19 482 0.662 342 49
' - 7 285 HCC-D 1.63 20.
161 161 168 HCC-E 2.34 0 93 2.826 476 482 259 5[0034] [Table 3] 2> 0.080

follows.
Hepatocellular carcinoma cells of each type transfected with a reporter
plasmid containing an RAR- a pinding sequence with the SEAP gene in a
downstream region (pRARE-SEAP-TA-vector, Clontech) were treated with an RAR- «
5 agonist, and then the SEAP alkaline phosphatase activity in the culture supernatant
was measured. The cultured hepatocellular carcinoma cells were transfected with
the RARE reporter plasmid mixed in a transfection reagent prepared by using the
culture broth and FuGENESG solution at a ratio of 100:6 and cultured for 24 hours.
The culture broth was replaced with the one containing TAC-101 as an RAR- a
10 agonist, and the cells were cultured for further 24 hours. Then, the culture
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- o, the transcription activity of the treated
cells was obtained as a relative value (T/C) based on that of untreated cells taken as
15 100, and a cancer cell line showing a response with a T/C of 200 or higher was
determined to have a significantly high RAR- o transcription activity.
[0031]
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
20 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.
25  [0032]
[Table 1]



Expressi on i ndex TIF2SP110b Cof actor RAR response (Tl C% bal ance TAO 101
(W 11 F2/ SP110b 0.3 1 3 HCC-A 0.70 7.74 0.090 142 110 143 HOC-B 0.59
21.31 0.027 180

Expression index Cofactor RAR response (T/C%)
balance TAC-101 (M)
AlBT SPiop AlB1/SP110b 0.3 1 3
HCC-A 035 7.74 0.045 142 110 143
HCC-B 096 21.31 0.045 180 188 146
HCC-C 118 482 0.240 342 497 285
HCC-D 060 20.25 0.030 161 161 168
HCCE 114 0.83 1.373 476 482 259
[0033]
[Table 2]
Expression index Cofacior RAR response (T/1C%)
e e balance TAC-H01 {2 M
SRC~ SET10R ——
SR 1ok SEC-TSE1Oh 0.3 1 3
HCC-A 099 774 0.128 142 TG 143
HCC-B 164 2131 0.077 180 188 146
HCC-C 219 482 0.662 342 497 285
HCC-D 163 2025 0.080 161 161 168
HCC-E 234 083 2.826 476 482 259
5 [0034]
[Table 3]
Expression index Cofactor RAR response (T/C%)
balance TAC-101 (Ul
2 SP110b —
TIF P TIF2/SP110b 0.3 1 3
HCC-A  0.70 7.74 0.090 142 110 143
HCC-B 059 21.31 0.027 180 188 146
HCC-C  0.68 4.82 0.141 342 497 285
HCC-D  0.22 20.25 0.011 161 161 168
HCC-E 096 0.83 1.153 476 432 259




188 146 HOC-C 0.68 4.82 0.141 342 497 285 HCC-D 0.22 20.2

168 HCC-E 0.96 0.83 1.153 476 482 259 [00351 Further, as5a0}ggﬁls6éfl6l
studi es of these cofactor balances and therapeutic effects, it was found
that a high the RAR transcription activity induced by TAC-iOl as an RAR a
agoni st Wﬁgsﬁchleved in the HCC-C and HCC-E cells, in which the class

Further, as a result of studies of these cofactor balances and therapeutic
effects, it was found that a high the RAR transcription activity induced by TAC-101
as an RAR- o agonist was achieved in the HCC-C and HCC-E cells, in which the class

5  of the p160 family molecule was dominant, whereas the RAR transcription activity
was weak in the HCC-D cells, in which SP110b was dominant.

An orthotopic hepatoma model was found to be successfully obtainable by
transplanting these cell lines into the liver of a nude mouse. Accordingly, an
experiment of therapeutic treatment was performed to examine susceptibility to RAR-

10 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 dcl-nu, Clea
Japan, Inc.), TAC-101 as an RAR- « agonist was orally administered everyday as a
0.5% hydroxypropylmethylcellulose suspension (Shin-Etsu Chemical Co., Ltd.), and
then the weights of tumors formed in the livers were measured 3 weeks later to

15  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

20 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 AIB 1/SP110b ratio of 0.08 so as to be

25 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 106 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

30 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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0.030 -3 HCC-E 1.373 67 [0038] 10[Table 51 Cell lile A 1B 1/SP 110b
hcruase of life span %9 CAC 0.080 26 HCC-E 1.373 81 Industrial
Applicability [0039] Therapeutic effect of an RAR a agoni st on nalignant
tumor such as liver 15cancer can be conveniently and accurately predicted
by the ndYirbds déintedasipresent invention. Wiat is clainmed is: [1] A nethod
for predicting therapeutic effect of an RAR- a agoni st on a malignant
tunmor, which conprises the steps of neasuring an expression |evel of AlIBIL,
SRC-1 or [T &metmonigr aredictisg thefapsugo effentiof yn Rd\Recudgonishan amadgpassi on | evel
of SP110b anong. 5 a class,of SP 110 famly nolecule in col | ected
From ¢ he T G rlBRR SePhal e ATk ¥ BBt U A BT SR el Been s
expr essi aqMFl gvehSa class of p160 family molecule and an expression level of SP110b among

5 aclass of SP110 family molecule in a sample collected from the malignant tumor of a

IESPIINE. B AR SURE R PU FIRRSUTIU. I
paticiit aina O0sCIviiig a o

alance between said eXpiression 1evels.
[2] The method according to claim 1, which comprises the steps of measuring the
expression level of AIB1, SRC-1 or TIF2 among the class of the p160 family molecule
and the expression level of SP110b among the class of the SP110 family molecule in a

10  sample collected from the malignant tumor of the patient, observing the balance
between the expression level of AIB1, SRC-1 or TIF2 among the class of the p160
family molecule and the expression level of SP110b among the class of the SP110
family molecule, and when the class of the p160 family molecule is dominant,
determining that an RAR- o agonist is effective for therapeutic treatment of the

15 malignant tumor of the patient.

[3] The method according to claim 1 or 2, wherein the expression levels of AIB1 and
SP110b are measured in the 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- o agonist is

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

[4] 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

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

[5] 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

18



[2] The method according to claim1, which conprises the steps of neasuring
the expression |level of AIBl1, SRC-1 or TIF2 anong the class of the pl60
famly nol ecul e and the expression | evel of SP110b anong the class of the
SP 110 famly nolecule in a 10sanple collected fromthe malignant tunor of
the pati eggressabisievalioigPt Hib)loatesds 8. b ivkatermipre BRAERSRoH 3RV Sof Al BL,
SRC-1 or TIF2 anong the. class qf .t.he pi ] I e and the

expr essi 6Heqtngdpr @Fragﬁffdbeagﬂﬁrﬁé)f%}ﬁemc ?gg’grslhgwo'% }ég{%ﬁ%{ﬁ% fam |y nol ecul e,
and when the class of the pl60 famly nolecule is dom nant, determ ning

that an RAR- a agonist |s effectiv ! nturgdr it he
15mal i gnd®lt Th o pcgo n%ng?%’n(fn.e O%f%?&%ﬁugggba‘?ﬁ%ghg}é%@?g% fo claimil or

2, wher eiar}?gn%%a %ﬁﬁ%?@élémed fy@ltEe gloupkBisiaing cSRAIDEaNgets ofbiaeABEET n t he
sanple collected tromthe malignant tunor of the pati er.lté a”% when t he

rati osof ltdpecapxgy passioerniery edlerectah gansgh PARIFAIT qaﬁ&& YRGBT he expr essi on
| evel of SP110b) exceeds Q.05 4 1.l dater mhashdinahcanoRAikensiaagoni st i s
20ef f ect VA FLFF He PRI T 1T €dt nent “of the malignant tumor of the
patient. éﬂéorﬂﬂ,%nm according to claiml1l or 2, wherein the expression
| evel s of "SRC-1 and SP110b in the sanple collected fromthe malignant tunor
of the patient are neasured, and when the ratio of the expression |evels
(the eXIOr[@??h@&eﬂ@ﬂ%c&ﬂinﬁ@c&lmhewhmpﬁe@smﬁghWé\Ilm@*ﬂSQPifl@Bferexceeds 0. 3,
it is determned that an RAR- a agonist is 25effective for therapeutic
treatment of the malignant tunor of the patient. [5] The net h%gaéaccordi ng
to cl ai Mk ghe cthiaeiesdirehe cixprieshiewin thevedlignat tNFDIsAgpat in the
sanpl e co[l He_ct ed fromthe nmalignant tunor of the patient are neasured, and
when tthe c¢aatihemdf the expression |evels (the expression |evel of TIF2/the
expression |l evel of SP110b) exceeds 0.1, it is determned that an RAR- a

agonist is effective for_therapeutic tre t .of . ] il r of
t he pati el The psfhorwscordingdq agy O8F Sfﬂﬁmfsg]t gﬁ@ %hneéel}épﬁ cﬁg%?ng %%%lts)ttlgng\her ein

t he mal i gnant, .t 11S; | rapmsidsel ected fromthe group consisting
of solid @Zﬁébésr(gr{%‘%th?]?@?g%gﬁggr%%& ung cancer, gastric cancer, colorectal
cancer, pancreatic cancer, uterine cancer, ovarian cancer, breast cancer,
and prost at 1 CRBGemSfRfuré etkertiRamehtyfopthermpeutand nyel ona.
[ 7] The n@tqié%%%%%ﬁglggggﬁgﬁg& wherein_ the nmalignant tunpr.is liver
cancer. treatnle8 ofthealimtanotinae dop ghtient tdice plass of PRSP T’E‘P}S‘qﬁ%}si gnant
tunor is hepatocel |ul ar, 10carci nom, iiRgAtig1any one of
cl'ai 85 1 QomBIT B ENE RERE ' BRr S P e P aRmALAD

5-Dbis(tri WY'&HME&% @%@@ﬂﬁ@})%(ﬁ@iﬂdly mpltOjle beé anExprassRAREVE Odgoni st
in the manutfacture of a medi canment for therapeutic treatnent of a malignant
tumor in &Ppadh enongielassoiiPId 8 fanilpmwdecilni |y nol ecul e i's 15 domi nant in
the malignant tunmor in a bal ance between an expression |evel of AIBl, SRC 1
or TIF2 anmong the class of the pl60 fam |y nol ecul e and an expression |evel
of SP110b anobng a class of SP 110 fam |y nol ecul e. 20
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