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ATOA4 FRILVEY, BREESR I UOEKRNEY LG ERS FTRALDOILEVEDERKL. EITH
BARNICHEET 2ZBREEERFICE >THRNMEIA TN S, ERREERTFOE (L. BARERR
—N—=T7IY—[CBLTHY. E+rTRBEEFET S EAAONELOTILVS (Table 1) . 7
FHEEIL. hingeregion 9 L T N-ki#{8II= DNA-binding domain (DBD) . C-Zi##fA|IZ |igand-binding
domain (LBD) ZE L. BADEEEHILIT 7V 2 —E#EET % activation function 1 (AF-1) | AF-2
BENAENENN-, C-RIGEICEET S, F-. BARBRX—N—T7IJ—ICELTLWELRE
AREGEERFELEET D, DNA (ZH#E I B bHLH (basic helix—loop-helix) BT H > KIZ#EE T 5 PAS

(Per-Arnt-Sim) KA A U Z#H 5, bHH-PAS 77 2 ) —[CB T 5 FBFHRRIEKZZEHK (aryl
hydrocarbon receptor. AHR) % 1) #/ v FEEEEBR U DNA fEEHEEZ L ORBREESEEAFTH D,
—RMIZ(F, REKRREERFEIV AL FEBEETTHREICHOF Oy ROV EEAREZRBLBEEL
TW5, HBRICIRYRAENEDFTIEIEDLENE (VAVE) OFEEICKY. vy ROVETE
BELBABITT 5. BAICBITLERBAREEERFIE, DNA LICHEET HISERIICHEA L. BE
EFOEEZMAHT 5, COLIITRBFREGEERFE., BERESI FILEVEICEY Z0EEHNRE
Eh, BRAGEGFORBRAMZITS> Z&ITLY ., HRLE R, FE -2, TRLF—KHE. B
MRH - G ERAGEBRERZRL. £ERRA AR 2 OAOHFICEAELTWS (Fig. 1)
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Fig. 1. Functions of |igand-activated transcription factors.
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RBAPHRADET EZBREEERFOBERICEAT 2HRENE TN TS, fIZIE, REKRER
ERFO—DOTHH7 2 KOS UZAIK (androgen receptor. AR) 1&. 7> FasF EYHUKREL
TEUHRLECOEBERICEELRBEZRZLTWS, 7Y FASVIEAR Z4 L TEELRIIROD
REOHBOTRILBPADREEZICEETHSZLAMONATLS (1,2) . EHKIZ. TAMOFUZ
&K (estrogen receptor. ER) 31 ZBRUNGEERFTHY . ERELGIHIROFEEL EXERILE D DE
R THELCEANA . FERESA NENAORE ZFETEELRBEEZEH-TWSLESA TS (),
AHR (%, benzo[alpyrene (B[alP) IZ&BFEMNAEZNET HIZRBURBEERFLLTLHMbNATLS,
AHR[ZB[alP Z) A FELTEMRIEL., KBEERZFEL. BlaAP ORHERET 5. TOBETE
CAHRBPREAERYBlAIP O —ILITRFY FIEENAMLERT (4-6) ,

RILEANRFESAVFELENLTWS (7) » SOIBEFEERDSA. MENAIXID 25 FETEN
T8 g, 4fFICHEMLT, RILEY. FHICTATOA RRILEVIFEADRMBERICE T2 HMAEIEIC
BEICEAELTWS I NS, BE DNALICKECEET S, #TEL IR OSF Y, 7Y RAF VR
EDHRTOA FIZBHETIHANLRAA., TETREFERNES A, WENAZ L TEDPADREICETE
[CBET A LIFL<HMOENTVS, SNODOVDIEHAMGMERTOA MRKERHESICMA T, &k
TN A. KEBEAA, BREZFO-—HTL A oXT04 FRLEVAPALISERCEEL TS
ENRENDBLSICHE>TETLS (8-10) &

LIATIE. RILEVREESAE. I—0 v OELTRERENTEL . BALGET ST TIHEM 1=,
LALENS, BARTIE, BERAZORTEMTEML TV S, BERTHKRILE AREFENLZNALEM
LTWAEHRELTIE, BEEIOMKENEZ SN TS, BEFORKIEIZEY, HHRILEDDEE
THHEMNRC LGOI EN ADALGEDBEBEENMEML TLAERD—DZEEALNTILS (1),

RILEVRERBEDOLEDEDERIEICHRNICEEY 3RBREESRFICE >THNEhH
TW3, RERBEEGEERFERILERKEFENAZED T, BRALGVADFEZELBIEICEHAET S5 &N
BESIATWVSD (2-6) , LA 2T, XEREESRFONAMIICE T HHEEQFHMGHBIAL, £
DEREZI PO—LTHESFILEYVORRT. IAAEORREICERBICEEZEELEEA NS, EC T,
RRAZEODFENERY S ZRREGEERFICEB L. NAMBIZE T2ZRARGEERFORE
AT HLEZHMELT, MIRETOIEICTLT,

AHARTIE. RILEARGFHLENAL LTRERUTHDEDA RIS AICEH Y DEL AHR & AR
D2RBEOZBFRVEERFICEB L. F1ETIE. NARMRE VSBERICER L. 2AAMBBODE
JBIZH T2 AR D&EENZE. ELAABRMARIZITT 5 AHR D&EN&E LTER@ Lz (12,13) . Fi=. RIILAR
NAMBEOETEIZ, RDFMHILERWEIESNTA L UZEMNAR /89 B nTOR (mammal ian target of
rapamycin, mTOR) D;EHALNEELZRBNEZRIZ LTS EINTLSH (14) . 5 2 ZETIL. AR A DEPTOR
EWLD mTOR FEDIMNHEFOBEGFRREZMGANTHZ & T, nTORFEZTESE D LS AR & mT0R
EMHEOREEEREFT L (15)



Table 1. List of the 48 known human nuclear receptors plus selected non-human receptors categorized according to sequence homology.

Subfamily Member
*
Group SyIrI:{)I({)Il\I(El 6) Abbreviation Name Gene Ligand(s)
A Thyroid hormone NRIAI TRa Thyroid hormone receptor-o THRA Thyroid hormone
receptor NR1A2 TRp Thyroid hormone receptor-f8 THRB
S NRI1B1 RARa Retinoic acid receptor-a RARA Vitamin A and related
B Retinoic acid - compounds
receptor NR1B2 RARP Retinoic acid receptor-§ RARB
NR1B3 RARy Retinoic acid receptor-y RARG
Peroxisome NRI1C1 PPARa Peroxisome proliferator-activated receptor-o PPARA prlj)ztt‘gg?;rlliils
¢ protht("ierator—ilctlv NRIC2 PPAR-B/d Peroxisome proliferator-activated receptor-$/o PPARD
ated receptot NRIC3 PPARy Peroxisome proliferator-activated receptor-y PPARG
Thyroid Hormone | D Rev-ErbA NRIDI1 Rev-ErbAa Rev-ErbAa NRIDI Heme
1 Recentor-like NR1D2 Rev-ErbAf Rev-ErbAa NR1D2
P RAR-related NRI1F1 RORa RAR-related orphan receptor-o. RORA Cholesterol, ATRA
F orphan receptor NRI1F2 RORB RAR-related orphan receptor-§ RORB
NRI1F3 RORy RAR-related orphan receptor-y RORC
NR1H3 LXRa Liver X receptor-o NR1H3 Oxysterols
H Liver X NR1H2 LXRp Liver X receptor-f8 NR1H2
receptor-like NR1H4 FXR Farnesoid X receptor NR1H4
NRI1HS FXR-B Farnesoid X receptor-f8 NRI1HSP
Vitamin D NR1I1 VDR Vitamin D receptor VDR Vitam-in D
I receptor-like NR1I2 PXR Pregnane X receptor NR1I2 Xenobiotics
NR1I3 CAR Constitutive androstane receptor NRI1I3 Androstane
NRs with two NRI1X1 2DBD-NRa
X | DNA binding NR1X2 2DBD-NRf
domains NR1X3 2DBD-NRy
A Hepatocyte NR2AI HNF4a Hepatocyte nuclear factor-4-o HNF4A Fatty acids
) Retinoid X nuclear factor-4 NR2A2 HNF4y Hepatocyte nuclear factor-4-y HNF4G
Receptor-like B Retinoid X NR2B1 RXRa Retinoid X receptor-a RXRA Retinoids
receptor NR2B2 RXRp Retinoid X receptor-f3 RXRB




NR2B3 RXRy Retinoid X receptor-y RXRG
C Testicular NR2C1 TR2 Testicular receptor 2 NR2C1
receptor NR2C2 TR4 Testicular receptor 4 NR2C2
E TLX/PNR NR2E1 TLX Homologue of the Drosophila tailless gene NR2E1
NR2E3 PNR Photoreceptor cell-specific nuclear receptor NR2E3
NROF1 COUP-TFI Chicken ovalbumig upstream NROF1
promoter-transcription factor I
F COUP/EAR NR2F2 COUP-TFII Chicken ovalbumip upstream NR2F2
promoter-transcription factor I1
NR2F6 EAR-2 V-erbA-related NR2F6
NR3Al ERa Estrogen receptor-a ESR1 Estrogens
A | Estrogen receptor NR3A2 ERp Estrogen receptor-f ESR2
Estrogen related NR3B1 ERRa Estrogen-related receptor-o ESRRA
Estrogen B receptor NR3B2 ERRf Estrogen-related receptor-f8 ESRRB
Receptor-like NR3B3 ERRYy Estrogen-related receptor-y ESRRG
NR3C1 GR Glucocorticoid receptor NR3C1 Cortisol
C 3-Ketosteroid NR3C2 MR Mineralocorticoid receptor NR3C2 Aldosterone
receptors NR3C3 PR Progesterone receptor PGR Progesterone
NR3C4 AR Androgen receptor AR Testosterone
NR4ALl NGFIB Nerve Growth factor IB NR4A1
Iljaeg‘:/oer(l}];(-)rivlfel A NGFI;?S;I{I{RRI/ NR4A2 NURRI Nuclear receptor related 1 NR4A2
NR4A3 NORI1 Neuron-derived orphan receptor 1 NR4A3
Steroidogenic A SF1/LRH1 NRS5AI SF1 Steroidogenic factor 1 NR5A1 | Phosphatidylinositols
Factor-like NRSA2 LRH-1 Liver receptor homolog-1 NRS5A2 | Phosphatidylinositols
Germ Cell Nuclear | GCNF NR6AL GCNF Germ cell nuclear factor NR6AI
Factor-like
Dosage-sensitive sex reversal, adrenal hypoplasia
Miscellaneous B DAX/SHP NROBI DAXI critical region, on chromosome X, gene 1 NROBI
NROB2 SHP Small heterodimer partner NROB2

*NRNC: Nuclear Receptors Nomenclature Committee




B1E HMLANICETHFEFERRIEKRZEE (AHR) o&Al
E18 AHRICE BENAMS
1-1.

HE, APAICBET ILMEEEMLTE Y., 2013 E0HEH TIE. BRALEOESLBNABERT
BAAZTIRWT 1L, ECHERLEOMELG TS, 2011 FOMHMETIE, BEABTAOKENREL., 1
BAARRELTHY., sBbESICEMTSEFREIATVNS (1T)

EAADEMORRE LT, £FEBE. BEFORRIEICKDEE FICHRER) ©COBOEFL.
Fro. BRI - DFEICK DUMECLCHROBBHILLENETFOND, CNODEBREFNHD L. K
LWEVTHDIIRA COSTUIZEBROMENS S S TOWIHENEL 45, ANANFKET SEIRM
[F. TR +OT7UDERIZE>TEIET 5. TALOTVIZRC SO SNhTWS &, DA ERE
FTELAEENELEDIDTHD, COIEND, TR MOAFT UG, ANADFRESLEIECKEEEL
TWdEWA %,

Lizh > T, ALADEPHAERICEVTIERIR bV EEN K CHAVLSA S, LML, ITR
bOTUBEEIRG., Fili. MEREETISAZRELTH., BRICIEREZEONASBUHEL.
BRE-GBRLTLESELADHDS, CORREHGAT HIMTE LT IBAEMARI  (cancer stemcel )
DHEENEZLONDLSITE-1= (18) o

NABME L. ARICHDAEMEEHM (somatic stem cell) ERMUELK. B ERUMBEZEEY H
3 THCENEE] &, BRLESHBALBRMBMRIZHETZS [E01tEe] D2 o0EZEED. K
—HONAMIBTHD (Fig. 2) . AHERMBEOZVNVIBCSEHENERTHLZ &, FHAMME
EDEVIEMEREZH >TWAIETHD, CO TEEHEREE] & TEHMLEE] OZDDOHEIZTL Y.
NARMRIIES ERLMEEH >MBEZMEIEL DD, XEDHKAMBEELELKTIZENTES,
AARMBORE & MHRICET 2|MENHERE (18) . BEXTIC, BMFEZEHRO. MisA. KA.
g, KIBDAGLET, PABRMBRONEE - AEICKIILI-EDRENHY . NARMROEFELR
BMICEEFELT, MEMNGIDELTELALNDELSICTHESTWLS (19) , AT AHFILS
MEHRICTHMETH Y . —RUTRASAFERIZ. NAMBOAEZENLE LTVWSAEENECEZI DL
%, NABHRITEERDEICEFELLT K. NAMEZREL THAAFRBMERNIZE > TULRE,
DNARMIEZ L EICBEUNAMMNEREL. BRORRELS, LIz >T. BARMRZY—7 Y
ELAERENRAESANGE, BR - BRZNATERAEEORLENHAFTE D,
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Fig. 2. Theory of cancer stem cells

HE, AHRDEDNADIBIEZNFIT 52 ENMESNTLNS (20) o AHR[EbHLH-PAS Z7 2 1) —IZ/@
L. VA2 FORBEICEYEHIELENENECFORBREZRET 2IBFNLETAFTRFTH S (Fie
NAHRETEFT A A XL U PBaAP L EDZIRMEFERILEMICL ST~ O LPAS0 1A1,1B1 (CYP1AT,
CYP1B1) HED—EDEYMRBBREOFE. EFHE. RPATOE—2 a0, HIRGERIZLD2%E
e, RERD. FEHLEOSRICOE2EYMBEREMNT 2 RV ELELTRESAE (21)
AHR [FiEE. 839922/ E 90 (HSPI0) LW FovRAOVEHKEEL T, MBEICREL
T W3, 23,7 8tetrachloro-dibenzo-p-dioxin (TCDD) . B -naphthoflavone ( B -NF) .
3-methylcholanthrene (3MC) ZHED Y A FOFEEIZE Y. AR (THIfaEEE WL & Tt L TRANIZE
79 5. %N TIL.AHR & B#RIZ bHLH-PAS 277 = 1)—IZ/&9 % Arnt(aryl hydrocarbon receptor nuclear
translocator) EATOAAT—%2FE L. DNA JOE—42 —LDEYIEEE S| (xenobiotic response
element: XRE) [C#5& L T. AHR DEMELRFDEEEFET S (12) .

Cytoplasm

() (e

Fig. 3. AHR signaling pathway.



FAFFX 0 EOFHEE, BERETIECAREBEETILETRERTHEEZAONTINS, ERE
B (SY b, IVRARUNLRE =) ICXERPUSUBRTEIM AT VEORNAKEZTET S
EARESNTWVS, T v MZHWTIE, Kociba 5AFFHEREN A, BOZRUERN. MORFELEHL
ADEEBIGEMZHREL TS (23) . LOMLERBYORBRLELERD E, E MIEITH AR DELSA
HEORS B CEERDEMITELHBALTOGEL, MR ZNSHVI A A X U EOEHREREL
FEITDEZBAOGNTEY ., TICHRETOSEREREBARLTVEEEZLATIS,

—7. AR [FIEZEMADIBHEZINH T 52ERAEZH > TV LA ERET I2HMEL LI TS, Fi
ZIE MR IEF2IEXRFUVA—EDOHEEZR L. EREDET DI LITK > T, EAAMIDIEIE Z NH
FTEHIENBESINTIVS (20) , A, AHR (X ER DR\ DL VIENAMIKIC & B EHER R E HIFIT
B EIMESNATNDS (24) ,AHRUFUFTHS TOD IZRTJBENF=-T I RADERERMAAIZE LT
HMRAIXIRIEE] (GO HA) M oMREEEAICAS C EITREIZR=F cyclinD @ mRNA ANiEd 352 & (25)
IR FDODEERBR Y VIICCD 2/ 55 5¢&. BREENPNAMWETH S
1,12-dimethylbenz[alanthracene (DMBA) &k Y EFEE S -FLERIEZMALIL TCDD RALE < D X [T~
TAEMBET S L (26) . AHR OEHALIZEAAMIED R B S L BB EZINH. ILHSABERDO S
LZERET D ELENRESN TSN (27) | FHEHEBICEALTREFERHZ <, BAohITE-
TULVELY,

HE, BEEREEFTHD AR OEMFHLEHEECET DMENMBA TS, CholENS, IS
RMRAOEELE MEIC AR FEELGRBZRELZLTVSIENTBINTWS, HRUAVFTHD
TCDD #%5 L =¥ 7 R Tl &mE#iAE (hematopoietic stem cells, HSCs) #Z < ST EH DB RV
MRIETERED TTENEDH O (28) . MR 722 TR T3 HSCs DIEFERENR/E SN TS (29) ,
S5, HR YAV KETHSBTCDD & 6-formylindolo [3,2-b] carbazole (FICZ) TIXHBEMEDH1E
AEMNHERT HEV2=HELHS (30, 31) . REDHMIBICENTIXARMNEMRIET S & Bl
AMAIEH] (GO #1) MoMREEAMICAS L. BEHEEDITE. ENEREKIERMAELN LEMRI<S 1L
THEREDRENRBHONSD (32) . =, HEHFMHE TEIHERORIICHERELEIC AR OEKE
HERIEZE RS EOBENHD (33) .

UEDZEXY, MREFAFF L VEOHAMYEDEERERICNET LT TELECT, NEAK
DAY FIZE S EEDEYZHIGHEE. HICERORMROREELHFICHT IBELREEIN TS,

ABERTIE, TAHR U H 2 FIZL BN AMBETEINGHERIL. NARHIEESERICE (T HHIEIE
AENLEZIOTHD] EOEERGZE-T. CNEIHTHLITEY . AL AMMIBEOIETEINHIHE
ZHLOMETH EITLT,



1-2.

1-2-1. {6F L - #hfa
MCF-7 #ER& (ER'. HER2") (BAHRas#iBIZ=. CELL BANK)
MCF TR-CA-AHR #fi Az

pcDNA™6/TR vector Mammalian Expression Vector (Thermo Fisher Scientific, USA) % MCF-7 #Hia
IS RT7THL 3> LT, blasticidinEIRIZ &Y MCFTR #lAa (Tet repressor # R EMIZHKIRT
% MCF-7 #Aifa) Z#BIL L1=, myc & 4 4+ 1= AHR :B{EF % pcDNA™5/TO Mammalian Expression Vector

(Thermo Fisher Scientific, USA) IZ#&3AA T. hygromycin #EIRIZ & Y pcDNAS/TO-myc-AHR 75 X
2 FAMERLT=. £ T, Inverse PRIZICEL Y., VAL FEAEMLTHASPAS-BORELI-VA VK
JEIRFHEMEEY AHR (constitutively active AHR, CA-AHR) &{=F % pcDNA5/TO-myc-AHR 7S5 X X KH
51545 L T, pcDNAS/T0-myc-CA-AHR TS5 X = FAMER L1z, ThE Lk L= MCFTR#RIZFS X T x
23 L., REHBEH% (MCFTR-CA-AHR) % ##31 L 1=, MCFTR-CA-AHR #HRZI(X tetracycline (Tet) 12 &
> T CA-AHR HIRMN A S TL S, Tet ¥ Tet repressor (TetR) IZ#5E 3 5 & . pcDNA™5/TO Mammal ian
Expression Vector (Thermo Fisher Scientific, USA) @ F7OE—4&2—LI(Z$H 3 Tet inZBEeF| (TREs)
Mo TetR HAFRE L. CA-AHR DEIEMNFMILE S (Fig. 4) .

r_> +Tet @ r_)
AR 7R CA-AR RN CA-AhR

TetO, TetO,

Fig. 4. Schematic illustration of inducible |igand—independent constitutive active AHR expressing cell.

1-2-2. e

« 3MC (Sigma Aldrich, St Louis, MO, USA)

- B-NF (Sigma Aldrich, St Louis, MO, USA)

- Tet (Sigma Aldrich, St Louis, MO, USA)

« Dimethyl| sulfoxide (DMSO) (Toray Fine Chemical, Tokyo, Japan)

1-2-3. fMRaHEE

- JEEIEE (adherent culture)

#iRa % . Dulbecco’'s Modified Eagle Medium (DMEM) (FnYtfiZFET %, KBr) 2. 5%®D fetal bovine
serum M0 Z f=¥EH# T, penicillin (100 units/ml) . streptomycin (100 pg/ml) . 37°C. 5% C0,%&
HTFTHEEL,

« Mammosphere culture (Fig. 5)



Mammocoul t Medium M EfH ;% MammoCult Basal Medium (Human) & MammoCult Proliferation Supplement

(Human) (StemCel | Technologies, Vancouver, Canada) % 9 :1 T;E+ 7=, Hydrocortisone (0. 48 pg/mL)
& Heparin (4ug/mL/0.0004%) % FAEMIZ 1=,

80~90% confluent Offfa %= AR L=, PBS T2 EZHESE L =%, 0.2ow/vh b)) T2 (FIRMET %)
Tml CHIREZ LA LT=, DMEM3mL 2% T500xg T3 NRED L1z, LFEEEERCBRE. Mammocult
MediumZ4mLIMZ TERyF oo FI12&Ysinglecel | IZL=Ma%kE DD L. 4x10%cells/well
T. Ultra-Low Adherent Plates (StemCell Technologies, Vancouver, Canada) [Z#&%& L 1=, 37°C.
5% CO.ZHTTARMBEEL, LEOAEZTEELEAL-MEREREEZ (R7zA4F) &, 1%
mammosphere & L7z,

1°* mammosphere culture MIFEHBFRZROMNEDLEICH LIz, T L— k% Mammocult Medium 2 mL
T2EY VAR LTz, 300xg TEAMED LTz, LEETERCIRE, 0.25w/vh b1 T2 2% 500 pl i
Z. 3ICTI0MA >vFa"—FrL7=, DMEM 500u L #mzx. EXRy FTEEAL =, 300xg T5 5[
B Lz, EEFEZTERCKRE, Mammocult Medium 500 ul £z 7=, fMEKZEHY FL, 4x10°
cells/well IZEAZ L. Ultra-Low Adherent Plates IZ$&#& L 1=, 37°C. 5% CO.&£#4TT 7 HRMEE L=,
UEDAETEELBERLIZRA 704 K%, 2™ mammosphere & L1z,

1-2-4. 2704 FaO=—@5H

MR ZBIES HFRIC. Mammocult Medium TRHEREICHRL=EMEHML =, 1°° mammosphere fi
B =-HDIEEZE{T o=, 96-well plate [Z50 pL D L. BE#MEE T mammosphere IO =Z— D EHK
Z Tz, mammosphere O O = —#%. FUL\-EHOMBEETEIY . 1°* mammosphere Fepk&E & L=, 1%
mammosphere M 5 & S 7- single cel | Z#Eft L. 2" mammosphere D RIEEF T o 1=, EYNIB(XTT
HiEh oz, 1° mammosphere D F-HDIFEHELR L L 51, 96-wel | plate [T 50ul B L. BEMEET
mammosphere O 0 ——#i % #{ % . mammosphere O O ——#{%. FU\-METEIY . 2" mammosphere f

HEE Lz, BHENTT., BELI-aOZ—DEE%E-1-.




© 09 mapth ks
© @ (MCF-7)

© A B HB(CSC)

. ; ’ (© HAdla(ce)

EfETva
4 days with
reagent

7 days without
reagent

TR & HIE

Fig. 5. Mammosphere formation assay.

1-2-5. MIS7 v ¥4
R E 4x10° cells/well [ZEABI L. 96-well plate [ZH&FELT-. TR HIZ. EYUIEE 1TV, 37°C.,
5% CO,EHTTT2EMIEE L=, MTSEXE (Promega) #MZ. 30 DEHEE. KK 490 nm DRXEF

;ﬂ“ EE L/ T: o

1-2-6. Western Blot &4
1°t mammosphere FeRiIEEE T o=, MPZEL L ZFIZCA-AR EREZFET BT RS HA4 )Y

(Tpg/ml) ZF/M LTz, 37°C, 5% CO, U T T4 HREEE L=, Y2 FILDEYL: 1) mammosphere culture
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DEBRERBONMIEDLEICHE LIz, 2) 300xg TERMED LR, 3) LEEIEFRBRE. 250uL ©
B (1xSDS sample buffer + protease inhibitor + phosphatase inhibitor + DTT) &ML, &
CERyTaUFLTHLEUL, FHRTAHETIC-80°CTRAEL=, RCDCTATA U7 vtAKit

(Bio-Rad Laboratories, USA) ZRAWTA VNNV BEDEEZ T2z FVNVEBELS g #Fa1—7I12%
L. 98°CT 10 SRR LTz, 7.5%2 87 ILE 4 5% RIETILEIERL (Table 2) | ERkEEEE ¢
YRTYTL AXEKBINY T 7—IZET D, YOTIWRUVEAUNIEI—h—%, O—FT 14 VIFv
TEE->TTILICO—FT %, BREKE/NNDT—/v % 2mAICtEy FL, 50 REkEILT-. TILEER
ENyI7—TI5RRIRES LIz A2/ —LIZ10MTREL, BNy 77 —TEELLTHEL:
PVDF membrane (EMD Millipore Corporation, Billerica Ma, USA) [CR /N BHx Oy T4 5%
BIZT 200 mA T 30 HREEE L 1=, membrane 27Oy ¥ 25 /N\yI77—[ZBL. 1B IJovyx oS L
1= HRP (horseradish peroxidase) 125D — X {AH 1 [Bl Tmembrane [ZAE L TAIE TE 571=H.Tubulin
DA TH S anti-alpha-Tubulin HRP-Direct Rabbit pAb (MBL, catalog No. PM054-7) % 10,000 &
FMTHEAL T, membrane ZMADFERKITE L. 1 BEEEBTIRE S L1z, &NV I 7—T2E%E
% L. HRP EE & L T Luminata™ Forte Western HRP Substrate (Millipore) Z{E->T. LT ET.
Typhoon 9410 Variable Mode Imager (GE NJILR A7 - Sy ok ett) VS EERETEE CTRE
Ltzo /N2 FDES(E Image Quant ¥ 7 b =7 (GE Health Care) TH#T LTz, EHDE VIV EZE
BET DO, TAVFUITLTHL. —RAKRIEZEIT o=, HKIEL. Notchl d—RiifkE LT
anti-Notch1 (D1E11) XP™Rabbit mAb (Cell Signaling, catalog No. 3608) % 1,000 {£#& ¥R T. Notch3
D— Xk & LT anti-Notch3 Rabbit pAb (Cell Signaling, catalog No. 2889) % 1,000 {E&IR .
Musashi—-1 @—X#n{k & L T anti-Musashi—-1 Rabbit mAb (D46A8) (Cell Signaling, catalogNo. 5663)
# 1,000 5% R T. B -catenin ®—X$Fi{k& L T anti- B —catenin Rabbit mAb (MBL, catalog No.
B-AN5105M) % 5, 000 f£ &R T. Nanog d—R#nfk & L T anti-NANOG Rabbit pAb (Abgent, catalog No.
AP1486A) # 100 {Z#&FRT. Bmi-1 O —X&¥ufkE& LT anti-Bmi-1 Mouse mAb (Millipore, catalog No.
05-637) % 1,000 fE&F R T. AHR ®—X¥ifk & L T anti-AHR Mouse mAb (Thermo, catalog No. MA1-514)
% 2,000 {EFIRT. myc-tag D—XHiiA & L T anti-myc-tag Rabbit pAb (MBL, catalog No. 562) %
4,000 fEFHIRTEHEA L. FIRI(E—XHK& (Can Get Signal®Solutiont, TOYOBO) % {# FH L 1= .membrane
ERARICEL, BETIOHMIRES L%, 4CTIHBHEBEL TRESE, ZETI1EBIRS
L. EENYTF7F—T2REKE LIz, ZRRAKRRIGZEITo1=, TUKIF. —REAEED HRP TIREH =
Nni=ZxuikE LT rabbit IgG (Cell Signaling, catalogNo. 2729) #iik% 2,000 {£#& R <. mouse IgG

(Cell Signaling, catalog No. 7076) #i{k% 2,000 fEHMCTHEA Lz, FRICIEZXRIARE (Can Get
Signal® Solution2, TOYOBO) Z{# M L 7=, membrane ZHIAKIZ;R L. 1 BRZEBTIRE 5 L1z, &EEN
VI 7—T2E%EEL. ZRKRICIZE L 7= HRP OEE & L T Luminata™ Forte Western HRP Substrate

(Millipore) #fE->T. Fytx+HT. Typhoon 9410 Variable Mode Imager (GE NJLRHZ T - v\
11



#BEe) EOSEGREBNEETAE L, /N> FOE XX Image Quant ¥ 7 k72 = 7 (GE Health Care)
THH Lz, UETRHWAHEDHEMIIUTDESY THS (Table 3) ,

Table 2. Gel

preparation

SEES IV (mL, F—4JL 5ml) =METIL (mL, k—%2JL 2mL)
7IL% 1.5% 4.5%
ddH20 2.8 1. 64
40%7 2 JILTFT K 0.94 0. 281
DB/ BRIy D7 — 1.25 0.3
109% APS 0.1 0.05
TEMED 0. 01 0.01
Table 3. Reagent and composition
Reagent Composition
1 M Tris-HCI (pH 7.5) 6250uL
SDS (w/v) 2g

2xSDS sample Buffer

Glycerol 10mL
Bromopheno!| Blue (BPB)
H,0 33750uL

mg

protease inhibitor

complete Tablets, Mini EASYpack protease
inhibitor cocktail tablets (Roche Diagnostics
GmbH, Mannheim, Germany)

phosphatase inhibitor

PhosSTOP  EASYpack phosphatase inhibitor
cocktail tablets ( Roche Diagnostics GmbH
Mannheim, Germany)

4x SNy T 7 —

1.5M Tris HCI (pH 8.8)
0. 4% SDS

Ax BHENY T 7—

1.0 M Tris HCI (pH6.8)
0.1% SDS

1 x kE/N\y 77—

25 mM Tris—base
192 mM Glycine
0.1% SDS

pH 8.3

B E/NY D7 —

2.25 g Tris base

10.5 g Glycine

1 g SDS

200 ml Methanol

Add distilled water to 1.0 L

TAvFVINY T7—

EzBlockChemi JEZ /v BT O vy F U HE
(ATTO. Tokyo)

GEFEINY T 7 — 1 x PBST
40 g NaCl
1 g KCI
6 g Na,HPO, - 12H,0
10 x PBST 1 g KH,PO,

0.5 mL Tween-20
Add distilled water to 0.5 L

1-2-7. Real-time RT-PCR

Total RNA D[EIYR : MEREZEIUR L 1= . 1 Y > T3 D 200uL @ ISOGEN I (Nippon Gene Co.) %%k

mL b HERES Liztk. ERY FTHREDFHAXL%EHAS 1.5k tube [(CEUR Lz, Z 212, 100ul @
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KEMATHLCRERMLEZR 10 0EBHEL TRESETz, TD&. 4°C. 15000xg T 15 HfEED L.
L£iF% 250ul EYR L. 100ul @D 70% TR / —ILEMATHRILY THY R LTz, 10 EFE%R. 15,000xg T
109FDLGEBRZEL TCLEBEEE T, £0%.500uL @ 70%T 4%/ —)LZEMATHRILY TS X 15,000
XgTIMEDIBRZEZR L CLBEZBTAHAEEF 20T o= LB ZERAE L =% .50uL D nuclease-free
water (TOYOBO) TiAMEL. RNAA®&RE LT,

BEERIS : LETH LNz RNAERDREEZE 260 nm ORAEEIZL Y EE L. Nuclease-free Water
ZRAWT lug/10ul 2B &SI L=, 65°CTI0 DR A > FaR— kL&, KALT,

PCR &> : cDNA % ReverTra Ace ® gPCR RT Master Mix (TOYOBO) ZFRAWTHEET A &L VUB
2o TNE1H DT INEEY 0. 5uL BRFEF 21— TJI2HFE LTz, FIIZ, KA L1z 2ul @ RNA &K % A0
ATERYyTFAUTIZKY., K<BRMLTz, 37°CTI0 ARERIGSHE., 98°CTS A oFa—kL
f=o WA, TE-buffer THIRL. £E 25uL ITL7=HL D% cDNABKR E L 1=,

Real-time PCR : Real-time PCR (& THUNDERBIRD™ SYBRe gPCR Mix (TOYOBO) #FHUL\T4To7t=. FT&H. 1
H > FIL&HT=Y) 12uL @ THUNDERBIRD™ SYBR® gPCR Mix. 0.5uL @ 50x ROX reference dye, 0.5uL @
Forward U Reverse 754 v —, 1uL @ cDNABZZRE L. KTREKEZ 25uL & L=, F-&=E
BREBICIZDICTE. 55, 1045, S0ZICHFRUALY U TILLEBRDAET 250 DRBREMER L=,
Z 0 Real-time RT-PCR M 25uL DY > T)L%E 10uL D96 well PCR TL— D 2 DD wel | [2H5FL
T. 7500 Fast Real-time PCR (Applied Biosystems) T PCR RFiEZ&{Tofz, 95°CT 1 HEZRWDEM
ATy TETV, BCTIORA oFarR—2 3095 ETHEIINADEMZITL, 55CT2087=
— VTR TyTEFTL, 2CTIMBERRATY TETL, 50949 )LTPRIBIEZTS =, BENRN
BREEL LT R-actinZAVTHEZET o=, T34 Y —DEEEI R U PR ZFHFILUTOELSY TH
% (Table 4)

Table 4. Sequence of primers.

Gene Primer

AHR Forward : 5" — CATGCTTTGGTCTTTTATG-3'
Reverse : 5 — TTCCCTTTCTTTTTCTGTCC-3’

Forward : 5 ~ACC CCA GGG TAC AGA GAA AGA-3’

CYPTAI Reverse : 5 -TGG TCT CAC CGA TAC ACT TCC-3'

Forward : 5 -TCC TCC TGA GCG CAA GTA CTC-3'

B -actin Reverse : 5 ~CTG CTT GCT GAT CCA CAT CTG-3'

1-2-8. siRNABAICK D mRNA / v O B>
#Aa1Z AHR siRNA (Invitrogen, Carlsbad, CA) . control siRNA (Invitrogen) % |ipofectamine RNAiMAX

reagent (Invitrogen) ZAUL\, HFfF7O ba—ILICKYEALT=,

1-2-9. RmEEEE
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Tet (1pg/mL) T 24 BE5REALIE L 1= MCFTR-CA-AHR #if2 % 5 x 10%ells/ml TY AV BR 54 KF¥ N
— dwell (BRD T4 A%RAEH) Tz, PBS THifRZ k% L1z, fAEZE 200uL o 4%
paraformaldehyde (PFA) T 15 #fIEE L=, PBS T2 EZ%E%E L 1=, 0.1%D triton (MP Biomedicals)
200uL T 10 P MEIZERTIRE 5 L1=,PBS T2 [E#%i% L1=,150uL 7 O &> 5 A% PVDF Blocking Reagent

(TOYOBO) T 1 EFfEl#RE S5 L1=o —&¥ufk anti-myc-I1gG Rabbit pAb (MBL, catalog No. 562) # 200
fEF&MR L. anti-1gG Rabbit pAb (MBL, catalog No. 458) % 200 &ML THZ T. 1 BEREIRE 5.
15 A E L TRIGS 7=, PBS T2 [EKF LT, ZXinfk Alexa Fluore 488 Goat anti-Rabbit pAb

(Invitrogen, catalog No. A-11034) # 200 S/ L THMA T, 1 BFfEIRE 5 L1z, PBS T2 [EE%E L

=, HEAL—Y—FEMEE (Carl Zeiss LSM 510 META) #fE> THERL 1=,

1-2-10. ALDEFLUOR 7 vt A
ALDEFLUOR 7 vt A I A —AH— (Aldagen/Stemcel| Technologies, Durham, NC, USA) ®F{+=7 0 k

J—J)LIZ& Y{To7=, BODIPY-aminoacetaldehyde (BAAA) % &d ALDEFLUOR 7wt 4 /\v 7 7 —IZHiiE

(1x10° cells/mL) Z8&AHT 5, TOFEZHOD tube ICHE L. ALDH HEMNG A v EE S —
diethylaminobenzaldehyde (DEAB) ZMZ. Nv VT30 FO&EKEEELSIC=HITAHLV=, 37CT
40 HEFFE L TRIGESE =%, FACScan Il 7 O—44 kA —%— (Becton Dickinson Biosciences)
THNBEZIT o=, DEABDMAF-ED ALDH EED GV ZE NNV I TZO U FICLTY—RL. £
NERUEBETBA OMA-BOHMEES— LTz, BAMMOMA-BEOMBOS— T TULVEL
ALDH EMOEWARIZS T b LT-H#ifa% ALDH ZED S LVl LB ST, ¥ — ST, ALDHhi A
fas LTHERHBELT, V5 T7%E>T,

1-2-11. #xEtHn

HETLE#%1E KaleidaGraph Synergy Software (serial NO.356609) T4 #1547 Dunnett O LLEIRTE

TiTo1=
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1-3.
1-3-1. ELAA$MAE MCF-7 @ mammosphere Ak (FLAAHRMBOBCESREE) ICHTLHAHR YAV R
DEEERA

AHR 1) 5> K B-NF R 3MC DEMNAMBANDHE FEEIEBFETRUFEEEEEZHT TRETL
1=,

1-3-1-1. AHR Y H > RO A MBI DETE~ D E

AHR 1) 77> RT&H % B-NF 1% 3NC (2 & BELASA MR NCF-7 DIEBIEICH T 5B EH B0, Fh
FhE2BRNEL, MEOEFEEEENS 7 ytaIc& YRE L1, INC OB RERER (0. 1uM L
B) A EEREET S, A-NFAETERFLEVThORETHEEEIRO AN o1 (Fig.
6A) o ST EMD, MCILO0 TuM LI EDMIBT, MMAAETEIIHIZRT &, B-NF (L 10uM DMIETE
MRS E R E BN ENBALME RS T,

1-3-1-2. AHR ') i~ K mammosphere R I=xt % 822

NARMRITEEET 4 v 1 LTHEBET ST LITLY (mammosphere culture, FEIEFHEE) . R
ZJz04 RO B0 =— (mammosphere) MY 5 EAHESNTINSD (34) o LE=A>T,
mammosphere R EIAABFMBEOFERERML TS LDEEZ OGN TLVS., ERIC, MBH%TH
% MCF-7 #ifa I B LTI NARMBEEATLSEEZONTWLS (35) . £ T. B-NF & 3NC
Y MCF-7 @ mammosphere FEFINFHEZRIAENETRET Lz, TORE. MBEBHRIC, REKREFENG
mammosphere B EDETARH NI (Fig. 6B) . SO A B, AR YA ROLETHARHAE
DEZSHEANMIFH L TLDIDEEZ bNT,

1-3-1-1 OEERT. NC [FERE CHIFIETBEINGIZ R L1=A. B-NF TIRAWRESL CHIAZEEINS
FROSNGEN ST M D, LBOERRTIINARMIROBSEE 2 RIRMICHIFI L TS ATREMED
BWA-NFZRWASZ EELT,
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Fig. 6. Anti—proliferative effect of AHR-ligands, B-NF and 3MC.

(A) MCF-7 cells were cultured under adherent conditions in the presence of varying concentrations of 8 -NF or
3MC for 72 h. Cell viability was evaluated by the MTS assay. (B) MCF-7 cells were cultured under non-adherent
conditions in the presence of varying concentrations of B -NF or 3MC for 7 days. Percentage mammosphere formation
was determined by microscopic examination. The results are expressed as the mean = S.D. (%, P< 0.05; xx P

<0.01;, n=23) .

1-3-1-3. AHR ') >~ K@ — R mammosphere FE~DHEEFH
B-NF JLEE R KR ALIREEE T THAL L f= mammosphere (—2% mammosphere) Z k1) T3 L ALEEIC &Y B
—fRa & L. B-NF ZAME3 (12X 512 7 HRE mammosphere culture Z{TL\, =4 mammosphere M X

RHERKDHT-, ZRmammosphere FER R (L EBEEICLER S B-NF NIBRECEEEICET L (Fig. 7) »
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DEREMID, B-NF T LY — X mammosphere DN ABHMBENERDLEZ EIZEY ., ZX
mammosphere MHEEMNMETLI-EDEEZ BN D,

DMSO

vy

0.4 - 100% -

—t—

90% =
0.35 1

80% 4
0.3+

70% =

0.25 1 60% o

O <100um
50% M 100-150um
M >150um

0.2 4

40% o

0.15 1 F*
30% o

into three classes(%)

0.1
20% 4

Mammsophere formation (%)

0.05 = 10% J

Size distribution of Mammsopheres © |

0 7 0%
DMSO B-NF DMSO B-NF

Fig. 7. Inhibitory effect of B-NF on secondary mammosphere formation.

MCF-7 cel I's were cultured under non-adherent conditions in the absence or presence of S-NF (10uM) for 7 days.
Single cells prepared by trypsinization of primary mammospheres were recultured in the absence of B-NF for a
further 7 days. (A) Secondary mammospheres derived from vehicle or B -NF-treated primary mammospheres were
observed using a confocal |aser scanningmicroscope. Bar: 100um. (B) Percentages of secondary mammospheres formed
fromplated single cells. The results are expressed as the mean = S.D. (x¥, P<0.01;, n=3) . (G) The secondary
mammospheres are classified into three groups depending on their diameters (smaller than 100um, between 100
and 150um, and larger than 150um) , and are expressed as the percentage of the total. The results are expressed

as the mean £ S.D. (n=3) .
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1-3-1-4. AHR ') # > FIZ &k % mammosphere #Z N D AHR {K7E 1%

KIZ. B-NF (2 &k % mammosphere R DINFHIA AHR Z N LIz£ D THEHEHL F AHR 12/ siRNA %
WCTARRRE/ v 750 T 5 EICEYFHET S &ITLi=. AHREER siRNA E=[ERr AT« 70
v kB—)L siRNA % MCF-7 #IfEICBA L 1= ARREEFD/ v I X I UHRIFAR 2 /30 & (Fig. 8A)
& mRNA D F IR (Fig. 8B) THEEREIMNTf=, &I, HRDE—% v MERFTHS CYP1AT mRNA @
B-NFIZCKBHFELAMRD/ vI A IUICKYBBLI-CEMND, AHRD/ v A% AHR D#EEE
TRITETSEDLDTH o=, oI, AHRDFBR(E B -NF REIZEH TS Vehicle NIBH & AHET
RoHonigmot= (Fig 8B) . hH. T—2IFRELEULA—R mammosphere fRLIZxt T % B -NF DN
PRIZHLTSIRNAIZES/ v 5OV DEEFIR oG o=, —A. B-NF [Z& % =R mammosphere
HEOIMEERIEARD ., v o8Iz YBO N> (Fig. 80) .

LED#HERKEY. AR U A > FTH S B-NF (2K % mammosphere R D INHIVEFAIL AHR ICIKFHITH S
CENBHLMNTIE ST,

A B AhR CYP1A1
c 24 1.2 q wok
(o]
g 1.8 4 I
8 16 "

si-Control  si-AhR % 1; + 0.8 -

D: **k %%k
L 084

Tubulin | o 06 0.4 1
>
= 044 0.2 1
S g2
[}
o 0 L | 0

omso | pNF | DMsO | pNF oMso | BNF | DMso | BNF
si-control si-AhR si-control si-AhR

0.35 4

0.3 1

0.25 4

0.2 1

Mammsophere formation (%)

DMSO | B-NF ‘ DMSO B-NF

si-control si-AhR
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Fig. 8. Inhibitory effect of B-NF on secondary mammosphere formation abolished by knockdown of AHR.
(A)Whole-cel | |ysates fromMCF-7 cel |s transfected with AHR siRNA (si—AHR) and negative control siRNA (si-Control)
were resolved by SDS-PAGE, and proteins were detected by immunoblotting using antibodies against anti—AHR and
anti—-tubulin. (B) MCF-7 cells transfected with si-AHR and si—Control were treated with B -NF or DMSO for 24 h.
Total RNA was extracted, and the expression of AHR and CYP1A1 mRNA was measured by real—time RT-PCR. The results
were normalized against those of B-actin. The results are expressed as the mean = S.D. (xx, P<0.01; n=3).
(G) Secondary mammospheres derived from DMSO- or B-NF- treated siRNA transfected MCF-7 cells. Mammospheres
were observed using a confocal laser scanning microscope. Bar: 100um. Percentage mammosphere formation was

determined by microscopic examination. The results are expressed as the mean = S.D. (#x, P<0.01; n=3) .

Constitutive active AHR (CA-AHR) (X > REEE TR PAS-BEEIZRE. YA Y REGREE T
BLD, IEEMISTERIEREIZHS AHREERTHS, COEERK (CA-AHR) ZHRBESELHEITLY.,
BNFDEEZEETH LML FEHIEL- AR DEEZHET 5 EMNFIREE G D, £ 2T, CA-AHR
H#BDon, off Za2 bO—)LTESD L SIZ. T-Rex System ZH U 5 Z & T, Tet MiFEMIZ& Y CA-AHR
EFERETDH LM HEKD NCF-T7 HREEHK (MCFTR-CA-AHR) %ML U1z, B AR TRERAE]
DFig. 4DBEYTHS,

1-3-2-1. Y H > FIEKRFFHEMET AHR [Z & % mammosphere FE D S22

&=, MCFTR-CA-AHR #HA&I(Z Tet MIBIZ K Y CA-AHR DHEBEA on I2HB L%, DT R4 >TJAY +
RIZKYRERELTz (Fig. 9A) o 512, CA-AHR IZIZF & myc-tag Z1FITTH I, RELBIZTK-T
myc-tag A% L = CA-AHR D KBRS AANITBITL TV D L &RE Lz (Fig 9B) . AHRIFEMELT
CYPIA1 ® mRNA HIRED LR 1 HERTE (Fig. 90) .

RIZ. MCFTR-CA-AHR #fifa & Tet ZFILVT. CA-AHR 0D mammosphere FXEANDEEEZFARBZ L L L1,
Tet S (97545 CA-AHR FKIE L TV D) HFID— R mammosphere fSRE (L Tet RALEI > FO—)L

(CA-AHR AR L TLVREWMEE) ERTEEEFRohGEA>F=A (Fig. 9D) . =R mammosphere %
FEIFEEITET L (Fig. 9E) o B-NF T AHR ZF141E L =175 & &, — R mammosphere FZRL Z #4I L
f=h%. CA-AHR D FI A — R mammosphere FRICHEEZRIES AN 2122 EITDNTIE, T B HREN
DHETHD, WIFhIct &, JEMHIE LTz AHR (ZEANARMBICHER L T, =R manmosphere DR E %
BETFSIETWS I EMRCTHEINT,
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Fig. 9. Tetracycline treated MCFTR-CA-AHR cel |s show decreased secondary mammosphere formation.

Mammsophere formation (%)
Mammsophere formation (%)

(A) MCFTR-CA-AHR cells were treated with tetracycline (Tet, 1ug/ml) or solvent for 48 h. Whole-cell lysates
were resolved by SDS-PAGE, and proteins were detected by immunoblotting using antibodies against anti-myc tag
and anti-tubulin. (B) MCFTR-CA-AHR cells were treated with tetracycline (Tet, 1ug/ml) or solvent for 24 h.
Immunof luorescence staining for myc-tag is indicated in the left panel (green) . The right panel indicates
differential interference-contrast micrographs. Bar: 100um. (C) MCFTR-CA-AHR cel|s were treated with tetracycline

(Tet, 1pg/ml) or solvent for 48 h. Total RNA was extracted, and the expression of CYP1A1 mRNA was measured
by real-time RT-PCR. The results were normalized against those of B -actin. The results were expressed as the
mean £ S.D. (xx, £P<0.01; n=3) . (D) MCFTR-CA-AHR cells were cultured under non-adherent conditions in the
presence of tetracycline (Tet, 1ug/ml) or solvent for 7 days. (E) Secondary mammospheres derived from vehicle
or Tet-treated primary mammospheres of MCFTR-CA-AHR cel |'s were observed using a confocal |aser scanning microscope.
Bar: 100um. Percentage mammosphere formation was determined by microscopic examination. The results are expressed

as the mean = S.D. (xx, P<0.01; n=3) .
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1-3-2-2. A A&t

RIZ, MHRFHEICKB2HAARMBBECEROIMFID A DX LERRHZ &L LT,

BNARMRITAERMELERLCL &S ICECEEEL ML HL, Bz T 2EERFINEN
EShTWBRIENRESN TS, £I T, AHRFEHIESDPARBIROHEZFICESET 2L ShDEF
DHRBEEICEEBTINERARD I LICLT

Bl AT AEFE L TIENIICD & N3ICD (36) , B-catenin (37) , Musashi-1 (38) , Nanog

(39) X5 Bmi-1 (40) L EAEM BN TLVS, MCFTR-CA-AHR #HAR (X Tet ALIBIZ K Y CA-AHR M FEIEA  on [
BB, CNODEEFORBRENF VNI ELANLTIHERLTL: (Fig. 10) . T4 5. Notch
BERICHFET % Notch ZEAD AN LIRS TH S N1ICD & N3ICD DHRIBEHMFHD L 1=, Wnt/B
—catenin #ZRRICHFE T % B -catenin 2 /N EDOEBELFD L=, Notch R U Wnt IR ZRETT 5
EICEY ADNADBREEGERZRET D2 EIMESN TS (41) Musashi-1 (FET L TL =, Nanog
& Bmi-1 % CA-AHR DHBRIZ K VIETHARERDH b=,

A E N1ICD N3ICD B—catenin
_.%“ 0.35 - 1.4+ 4.5
g 0.3+ 1.24 41
DMSO  Tet £ 0251 {' I ) - B )
T 0.2+ 0.81 254
c Z
N1ICD E 0.15 * 0.61 24
01 0.4 W-ﬁ'
i ¥ o0 . 0 - 0 .
f—catenin R tet o tet - tet
Musashi-1
Musashi-1 Nanog Bmi-1
Nanog = 23 2.51 1.8
g -I- * 1.6
Bmi-1 2 154 2 1.41 -} X
2 1.54 1'2:-
r 1 *
Tubulin = . 0.84
© 0.61
I 0.24
@ o0 0 0

= tet - tet o tet

Fig. 10. Tetracycline treated MCFTR-CA-AHR cells show decreased stem cell factor protein levels in primary
mammospheres.

(A) Whole—cell lysates were resolved by SDS-PAGE, and proteins were detected by immunoblotting using antibodies
against Notchl, Notch3, B -catenin, Musashi-1, Nanog, Bmi—1 and tubulin. Similar results were obtained in three
independent experiments. The results are expressed as the mean = S.D. (x, P < 0.05; #x, P<0.01; n=3) .

(B) The Band intensities are expressed in the graphs (mean = S.D, * P<0.05; =k P<0.01; n=3) .
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1-3-2-3. NABHI~—h— ALDH-1 ®

AL —AZEIIZE L aldehyde dehydrogenase 1 (ALDH-1) &> TS I EMNMESN T
V% (42) ., £ T. ALDEFLUOR 7 vt 4 #FH UL\ T ALDH-1 S IZHIAE (ALDH-1 hi) DEI&EZ 70—
A rA—2—DRAIEICKYEHELI=, TDHEE. AR ) H > FTHS B-NF LLIE MCF-7 #HRE K U Tet 4L
2 MCFTR-CA-AHR #liRa A 5 2 B L 7= mammosphere HIZ7FTET S ALDH-1 hi fIflBDEI & (X Tet RNED >
FO—LHREICHRTREAD T A EMHLMME G- (Fig. 11)

A 120 - B 120-

S 1004 100

B

O 80 A 80 -

©

2

< 60 - 60 -

®

3

z> 40 40 -

T

&)

—

< 20 20
0 0 -

. Tet DMSO B-NF

Fig. 11. Inhibitory effect of AHR activation on the population of ALDH-1 hi cells.
(A) MCFTR-CA-AHR cel I's were cultured under non-adherent conditions in the absence or presence of Tet for 4 days.
(B) MCF-7 cells were cultured under non-adherent conditions in the absence or presence of B-NF (10uM) for
4 days. The proportions of ALDH-1-positive (ALDH-1hi) cells were determined by the ALDEFLUOR assay. The quantitive
results were shown in bar graph. Similar results were obtained in three independent experiments. The results

are expressed as the mean = S.D. (x, P< 0.05; = P<0.01;, n=3) .

LlEDZ E&LY . AR EMAEZE S L 1= MCF-7 #Aa mammosphere 2 5 D HN#l [ HY A B2 A 0D 18 58 | = it
THHENZ LB ENTEINT-,
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1-4.

AHRTIE) A2 FIZKYEEIE SNz AR OEASAMIRIETEINGHEZ . NARMRE VS HG
AEMN ST LT,

FTHOIT, MCF #AHRICAHR ) H > RINC B LU B-NF 205 & T, MCF7 MREICEFE N D EL
AABHREIZHR T % mammosphere DR ERET LI=E "H. o UH U FITEY ., TOMEEN
BTFFEIEBALMEL STz, HIZB-NFIZDWLTIE, B-NF AL TH L fz—XR mammosphere % B —
AL L 1= B -NF %4 F 4 L EZ# T mammosphere culture #4TLY. — 2% mammosphere M E DK
THRL1z, I, siRNAICEBD AR D/ v FoviE, B-NF 0 mammosphere a1 %t % 4%
RZEBREE-C &M, mammosphere FELHNGIERIL B-NF LWLV S U H Y FIZk Y iFEHE{E S = AR
[CRTFHTHDENBS TR IRz, MA T, YA Y FFERFHIEHIERREBICHIZEDR AR

(CA-AHR :1) 7 » F#E& FEE (LBD) K18 AHR) Z IR & £ 7= MCF7 #ifg 4 . ) 77 > FIE#FFE T T mammosphere
DEFEENERRMBE LR L TES G >TUV =, UEDERICEKY ., HRIZY A RTERILEEND
CEITERY .| EAARMBEOBCHEREZINH T AEREZRIET S LEHEICTY CEATE,

LML, B-NFIZME L F-&ERE 10uM T3 EEHREES TEIMABIBENTIZR S G o 7=A (1uM
LL_E T mammosphere 2 5 & M3 %) .3MC [X 0. 1uM LUk THEE HIRE IS & T X MAEREINH] % = L (0. 05uM
LLE T mammosphere B Z NS %) o UH Y FOMEIZL 2T, FENARMBETHSINAMABBLEL
DARMIIEZTDRZIUARGLAEENEZ SN, SR, COMEBEOEHRD®, AL ARMMICHE
EWMICIMFEMERZRT VAL FEENARMBTHIEANAMB LIS ABRMEOMEA ICIFIER %
TTUHUE, ELLNFNAERLELTERTVLEDONEZEBRT IBRENHD LB, Fiz.
CA-AHR ) F£ 3R (L =R mammosphere DMK ZEE T & B F=H— R mammosphere DR EIZII K ELTELE
BExzamot-. COERAICODVWTHSRALNILTWKBENHDEEZ D,

AR TIE. AHRFMHAEIZ & D mammosphere FEAHIFID A HZ X LIZDVTDEREMZ H1-HI,
mammophere FRZIZBE 53 5 & & B Wnt/ B —catenin, Notch & & Uf Hedgehog & '+ LG ERIRIZTEE
FTERFDOHBAD AHREMHEDEE % CA-AHR FIEMCF7 MIEZ AL TS SICRET L=,

%9 . Wnt/B-catenin BEBRDPLMEREIZEL S &SN D B-catenin DFEBZEFFAST=H, CA-AHR D
RBICE YR LT, Wnt/B-catenin #FIRIL, MAEDRLE - 1856 - Db - ERMOHRFLE, HRALE
BLREIZRZLTWVWS, 2D Wnt/B-catenin BRBIZEENEL D E. MRBICEASHEEICEENE
LA &2, 4, Wnt/ B —catenin RERIINARMIOAHICELES LTSI EABESN T

(33) o Wnt/pB-catenin ZERDEMALIEL, MEESRD B-catenin BITIKFL TS, BE, Wnt DIE
AT TITHMERN®D B-catenin DE U/ BEEFES RN TS, Thld GSK-3 B AYS-catenin &
JUBRIEL, Y UBRE Stz B-catenin FAEFF UL ERZIF, REMICETOTT7Y—LTHRSA
5120THd. —H IntHADPBINTHEIELD Frizzled 3 VRV BLEHEZERTH S LRP

(lipoprotein receptor-related protein) -5/6 IZ#E&T D&, FOLTFILITHBPARANETES L,
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Dishevelled & > /3% &l GSK-3 B KTFMED B -catenin D ') VEEILEHIH L, €Y VEE{EREEL Lo 1=
B-catenin [FTATTV—LIZESN@EMALEN, MBEERNICERTS. TOR BKAICHBITLES
-catenin (XEE A F Tcf.~Lef (T cell factor/lymphoid enhancer binding factor) &#E&E@EERMK

L TEMEGFORBELZRET S LICKk>T, BLAOMEMEKELFHIHT 5. Wint DENELZFTHD
Octd, Nanog L EDHEBMNA VIZHEBH I EITKY ., KNABRMBOBEEENSITEIShLEFEZLN
TWb, MRIFAEFF U A—EHEEZHE L. B-catenin 20T 5 LTk Y KGN AHIRED 1ETE
TS EtMESATNS (43) . AARDFERIZE Y., CA-AHR HIRMAI TILX., B -catenin A
BUNRDBLRNILTHRBREENBDLLIzZ LS. AHR OFEMHIEIZE Y B-catenin DREEN L TEAA
RO BCERNNH SN SAREENT2IZFETES,

Notch #2E8+ Wnt #2i% & RI4RIC. MRDRAE - 18IE - HME - EEMHOMFEL L. RABEELREZE
LTS, BEDIRETIE. Notch ZBRKITHAARIZHELET S, Notch T FILIFEEY & S HRER
TTUTFIEEEED O, ZYFRAOMBIEICHELT S A F (Jagged., Delta im &) DEEAIC
& Y. Notch #ZERAVEMALT B, £ DFF. Notch ZRMEAMN y -tV LE—EITk YU S h, &% Notch
T 5 Notch #ifamsEE (NICD) A4 L %, NICD IERIZ#ITL T, GERERFTHAHCSL 773 1) —
BUNVBEERE LEMNERFOETZRESE 5, Notch BRIIAARMBOBCHERZHIFT S
EH|ESNATWLS 44) . KAERTIEL. EMEE! Notch T#HS NT1ICD & N3ICD DHEIRIZDLNTHRETL.
CA-AHR HERICL Y. TNODEKBEENZ VRNV BELRLTELLTWS ZENHELINEGE STz, LIzH
2T. AHR DFEMHAEIZE Y Notch T FILDFEHEAET L. AAAERMID BEEEA MG Sh 5 A6
MNEESIN, —A. PRY. NPARBBOBECHERZH#IFT 5 & Sh b Hedgehog & J T ILIZEED
FILDEFTHS Gl DRBLIASN, REARETELGN T,

HHEOBCHERICEREL EINHMMOEFE LT, Musashi-1 (38) | Nanog (39) KU Bmi-1 (40)
RECHBENATNS, CnbIE, KRMEDBHREBZEDOI—H—L LTORELRIAEA TS, IR,
Musashi-1 (&, Notch & Wnt #REEZ;EMILT DI LIT& > T, ZIRHMADOBEIEERESE D I LA
HEINTLS (41) , Polycomb 2 /XU B Bmi-1 L, FLIRBRMED B CERICKELRENZR-I LN
HESN TS, Nanog (X, BT L=k S5 (CWnt DIFFNERFTH D, cnoDFEBEL Ff=. CA-AHR F
BMETHEDILTWS &AM oz, D EMD, AHRDFRIEICNAORAFORERICHLZELT
EAARMIOBECEREZMH L TOSATRENATR SN,

MCF-7 #IREIX TR b O 7 UIRFMIICIBIET HMilatkE LTH oM TV S, HRIFIEFFUUH—+F
DEEEZAL., RZDBI D LICKYEALAMBOBEZNFT S LA/HESL TS, LHL,
Rifi. FLANABMREEH KD mammosphere MR (E ER SERTFHITH D Z EDRE SNz (45) , LizA
2T, RNARTO AHR ;EMIEIZ & 5 mammosphere D RZAINGIIZ(E, L EXFF ) HA—EFEMEZE LI ER
DHEITEE L TOWELAESENEZ 5N D,

UEDESZ, FAAFLUBESCDILEVEDEFUERBONERFE L TN TS AR (F,
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IAARMBOSFEME VWS HELGANAVBEROF LG —7 Y MY 55 ENKRR TR
Eht=c MROED LS LGHRE. I bbb, BERFELTOMEE, AEXF LY H—F & L TOHEE.
HEIVWEFELIAONTOAVVERROWVWTHOBEZN LT, EQOLSBTEGFOREREFMELEL. ED
EOBERVNRNVEDREBREZKIHT ST, AVARMBEOBECERZNGHT 200 ESHRESICH
ML TV BELH D, Ff-. ABMETE, AAAVBRMRICERER oM, thDA AL >
THOAMRDEERZANTVKBELHDEEZA D, CNOoDHRZEBL LT, PABKRISELEEE
ERELT, MRUF L FDRER - ARI/RRT S EEHFT 5.
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ANAICIE, BARBY T4 THREEL, ThIGEEBENLEEOEGFHRIESM  (gene
signature) ZHL &IZHREEINTULVS 46) . EICEMNADY THZ A FIL. luminal A (ER" and PgR* and
HER2™ and Ki67 {£{&) . luminal B (ER* and PgR* and HER2* and Ki67 =1{&) . HER2 enriched (ER™ and

PgR™ and HER2*) . basal-like (ER™ and PgR™ and HER2") . triple negative phenotype-non basal [Z
DEEh3 (ER: estrogen receptor, PgR: progesteron receptor, Ki67: a nuclear marker of cell
proliferation, +: overexpression, —: under expression, =fE: high level expression, {K{E: low
level expression) , HER2 (human epidermal growth factor receptor 2) FOL VX F+—EZEHKE
EFIE 15-20%DENAITBREIFEEL TS 4] ,

HER2 I epidermal growth factor receptor (EGFR) Z7 I —I[ZEL. erbB2 2BEKELFEIEN S,
erbB ZARK L L, HREICEBL TCHFETIERFOL VX F—HEZBARTHY. erbBI~4 FTDIE
$EMNHSH, erbB 1 (EGFR: HER1) | erbB 2 (HER2) . erbB 3 (HER3) . erbB 4 (HER4) DL SIC
Ao, ChoEHBL-EEZL S, 3 D0 FAA Y : MHiEsEE. HREEEEE. ManEsE
MNolid, MENEERE) Ay FEEEMEELE. CTICUAVRAEET S LITKY .. 2BREANE
195 (Fig. 12) . LOLGNS, HER2 FU AV FICHE LGS THMAFLEERETHE LT
KV UAVFEHE LMD erbB ZBRGEEZEREBR LT, LEAST, VAV FERESR
LG THIANTAZERELTERIET S ELEBA DN, S oIT7EMIE L1 EGFR £ HER3, HER4 L #E&
LTZERXKZEBEL., VT LEEZTIEEFEA N TS, HRR2 EMHEIC & Y PISK

(phosphatidylinositol 3-kinase) /Akt (proteinkinaseB) (48) . MEK (mitogen-activated protein
kinase kinase) /ERK (extracellular-regulated kinase) (49) L5 FILZERBEMNERELLL. O
TROSTFVEERBROFRELEZZENTVS (Fig 12) . COVTFIVGERRITESOEELE
MBEREIZESET LN TS, AAAITEIT S HER2 BRIFBRITH A H4A 2 THS interleukin

(IL) 6 DRMERSAESEDIZEABRESINTILNS (B0) , 51T, IL-6 FEAAHMEROES
BFHOEHDOFHIHEFTHACENHONTEY, MFEF IL-6DLARILERFASADTRFHREME
B34 (51) . AIEIICEH LT, HER2 DIEFKIRAA A MK NCF7 HifADRE N, VA RITK YiEHE
feEhf=- AR AIAAARMBOBCEREBREZIHIT S LZBALMNE LT, KETIE HER2 BF
WEMNAICE T EHARMMERFIZE T D AHR OB B ZBAFEICT 57=612. MCF-7 2R E /I HER2
ZBRRET SMEKEHIIL. TORIEZRFTSHLICL
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EFRZ2 2 1) —

(FAL 3 F—ERREE)
ErbB1 (= EGFR). ErbB2 (= HER2).
ErbB3 (= HER3). ErbB4 (= HER4)

[ 1
g 1

; 1

| I

M Sur‘{'ival
Cell proliferation

Anti-apoptosis

Fig. 12. HER2 signaling pathway.
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MCF-7 (ER’, HER2) & MDA-MB-453 (ER", HER2 :BE|F3R) £ FEMNAMIKKIEZENE ., Cell Resource
Center for Biomedical Research, Institute of Development, Aging and Cancer, Tohoku University
and the Japanese Cancer Research Resources Bank M5 AF L=, T offaX. 5% FBS & R=
J-A LT T A 2 EFDulbecco’ s modified Eagle' s medium (FOSE#iZET %) 2L Y. 5% CO,
3ICTHEELT=,

MCF-7 #HAa (- L E #I= HER2 1B 535 9 % #HAa+k (HER2-1, 4, 5, 7) (3 pcDNA™5/T0 Mammal ian Expression
Vector (Thermo Fisher Scientific, USA) IZHER2 BIFZEMARATZTIXAI RE R VRT IS
avl. N0 A P UBRICE YR LT,

2-2-2. ES,

- AG1478 (Cayman Chemical, Ann Arbor, MI, USA)

- U0126 (CST, Danvers, MA, USA)

- LY294002 (CST, Beverly, MA, USA)

« CH223191 (Sigma-Aldrich, Deisenhofen, Germany)
- DMSO (Toray Fine Chemical, Tokyo, Japan)

2-2-3. siRNASBAICKDmMRNA / v O &5
1-1-2-8 LR LAETITo 1=

2-2-4. #fRLE
1-1-2-3 LR L AETIT o 1=

2-2-5. Real-time RT-PCR
1-1-2-1 LR LAZETIT >z AWVETS5A4T—DEBEBRIIEIUTOEEYTHS (Table b) ,
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Table 5. Sequence of primers.

Gene Primer
CYPIAT Forward : 5° ~ACCCCAGGGTACAGAGAAAGA-3’
Reverse : 5" -TGGTCTGACCGATAGACTTCC-3'’
CYP1B Forward : 5" -GCTGCAGTGGCTGCTGCT-3’
Revers : 5" ~GCCACGACCTGATCCAATTCT-3'
L6 Forward : 5° ~GGTACATCCTCGACGGCATCT-3’
Reverse : 5" -GTGCCTCTTTGCTGCTTTGCTGCTTTCAG-3’
AHR Forward : 5" -CATGCTTTGGTCTTTTATG-3’
Reverse : 5" -TTGCCTTTGTTTTTCTGTCC-3’
B -actin Forward : 5" -TCC TCC TGA GCG CAA GTA CTC-3’
Reverse : 5" -CTG CTT GCT GAT CCA CAT CTG-3'

2-2-6. ZHMHYID

B XLBTNZBRRF-FIE (52) (TLFA > T, MCF-7 & HER2-5 #if@ T1Tofzo ALVSREITILUTD
EEYTHS (Table 6) . Bt : 1) FTL— FIZ9 0%confluent IZLTH <, 2) Buffer A (K%
BEK) 252 VY HEERIAEER. DT, i) VELBEEREANS, 3) M@ PBS T 2~3 @iki4%.
4 )Buffer A % 200ul (6cmdish) or 500ul (10cmdish) 1A %, 0n ice M=E;R 10~30 W&, 5) Scraper

THhEEH, 1.5ml tube ZTFEL. Fv ThH

BT REREETHREDR— bk, 6) 5min 4°C 3000rpm T

=D, FEZMRESEE LTRE, 7) 6) THo=X Ly I Buffer B (&§@&E&) % 100ul (6cm
dish)or 200ul (10cmdish) 0z %, 8) P200 THRAAR> L 32, 4°CT lhr, shaking 35, 9) 15000 rpm
4°C Smin &b, LEERANEBSRE LT H.RCDC TOT 4 7 v+ Kit(Bio-Rad Laboratories, USA)
FRAVWTA VNN VEDEEZIToT=,

Table 6. Reagent and composition.

Reagent Composition
HEPES (MW238.30) 23.83g % 70 ml @ DW (ZXEE/K) IZEM L. KEBIEF FU DL

1 M HEPES TPpHT. 9 ICEAB T B, = IZDWT100ml ITARTFYyILT. A—krH2 L—T 120°C
20min ., 4°CTCHEE,

1 M MgCl2 BIE< T~y L6 KF0H (MN203. 3) 20.33g % 70ml @ DW [ZiEamhl, RE3—5—
TRLIZEFEH 100 [STARTYyTILTA— I L—T, ZEINSE.

1 M Kel KCI (MW 74.55) 7.45g % 70m| GDQW IZBEML, RA—F—TRE2IZT&(F1=5 100ml
[CARTYITLTH—FrIL—T, ZBEI A

5 M NaCl NaCl (MW 58.5) 29.25g % 70ml @ DW [T AML . RA—F5—TEE£IZ&E 1T 5 100ml

[ZARTYTLTA— I L—T, EEMAR.

0.5 M EDTA (pH8. 0)

EDTA 2Na 2H20 18.61g % 70ml D DWIZ;AA L. NaOH T pH % 8.0 IZEA&T L. 100ml
[CARTYTLTA— I L—T, EEMAR.

DIT(UFA L4 b—JL : MN154.253), 0. 77g Z DW1Om| [Z7AM L. Iml DL 5L

0.5 WDTT sy Lt —20°C TR,
R IND B fEEZ | Complete Tablets, Mini EASYpack protease inhibitor cocktail tablets (Roche
EJEEE S Diagnostics GmbH, Mannheim, Germany)

it ') U ERIERRE R

PhosSTOP EASYpack phosphatase inhibitor cocktail tablets (Roche Diagnostics
GmbH, Mannheim, Germany)

Buffer A (K23
[£iR)

10mM HEPES pH 7.9 (IMZX by I THE->TEHEK)
1.5mM MgCI2 (IMZX by U THE-TEHEK)

10mM KCI (IMZR by Y THEL>TEHEL)

0. imM EDTA(0O.5M ZX kv U THE-THK)
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0. 1% NP-40

ImM DTT (0.5M Z 4 > THULNT-20°CTHRHAE)
BNy HEREREEE

B VEREIRE SR

20mM HEPES pH 7.9 (INZX by YU TE-TH )
1.5mM MgCI2 (IMZR by TE-THK)

400mM NaCl GMZX by oI THE-THK)

0.1mM EDTA(O.5M ZRX by U THE-THK)

0. 1% NP-40

10% Glycerol

1mM DTT (0.5M #4E> TH LV T-20°CTRTF)
AN DEBRIEEE

B 1) VERIEFRE S

Buffer B (&%
[£i%)

2-2-1. Western Blot f##fT

1-1-2-6 LRILAETH D, ZiMHME 2ADOMIIDRIAILKIL SDS-PAGE ZL Y 5 BEL . RITRT
REE > THARRIGEITofzo —X4IAIL anti-AHR Mouse mAb (Thermo, catalog No. MA1-514) % 2000
&I T, anti-HER2 Mouse mAb (Thermo, catalog No. 28-0003Z) % 1000 f&#&¥RT. anti-Lamin B1

(H-90) Rabbit pAb (SANTA CRUZ, catalog No. sc-20682) % 1000 f&#&FRT. anti-Tubulin HRP-Direct
Rabbit pAb (MBL, catalog No. PM054-7) % 20000 f&& R TR /=, HRP TEHE Iz Z XKL
anti-mouse 1gG(Cell Signaling, catalogNo. 7076) % 2000 &R C.anti-rabbit IgG(Cel |l Signaling,
catalog No. 2729) % 2000 {E&FFR TR =, Typhoon 9410 Variable Mode Imager (GE Health Care)
EEETEE TRAE LTz, /N> FORE S Image Quant ¥ 7 b2 =7 (GE Health Care) [Tk YS#HTL
Tz

2-2-8. RN BHEDEE

MCF-7 & HER2-5 #HA&IZ pcDNA™5/T0 Mammal ian Expression Vector (Thermo Fisher Scientific, USA)
[Zyellow fluorescent protein (YFP) Z@M& St/ AR BGFEMARAALLETIAI FE IS VRT
9232 L. 24 BEE.YFP-AHR ¥ A 54 U/ BEOMINBE & HER L —F —8E#ER (Car | Zeiss)
[TEYBELT,

2-2-9. FS5R3 PR
ErAREEFOITOE—2 —EBEICHFET 2HE Fon 5 2. 2kb DK S O % KOD FX(TOY0BO)
DNARY AT—HEITKY PCRICK > TS E-. AWV -TSA4AIT—DEERIIELUTOEEYTHS :
(=2107) FW:5 -GCGGAGCTCGAATTCTGGGAA-3', Rev:5 -GCGAAGCTTGCCCCTTGGGTGAGGGAGGTGCC-3' , &g L
T=Be 5 (&I FREZ SR Sacl (TAKARA) & HindI 1T (TAKARA) IZ & Y £11BfT L .pGL4. 14-enhancer luciferase vector
(Promega) [ZHAAATZ,
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MCF-7 # 2 & HER2-5 #HfR(=, 1-2-2-8 THE LTS AT FHH WNEa> rO—)LTSRXRIF
pRL-SV40 (Promega) % TransFast Transfection Reagent (Promega, Madison, WI, USA) IZ&Y. +5
VA7 3 v L. ZRICHRBITEERIEEYE CTOE L. 24 BfE# . Passive Lysis Buffer (Promega)
THIfZ A L. LR—4&—FM % Dual-Luciferase Reporter Assay System (Promega) [Zd& - THIE
L7,

2-2-11. #5t5

#Et e #R1d KaleidaGraph Synergy Software (serial NO.356609) TH 8547 ® Dunnett O LLESHRTE
TiTo1=,
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2-3.
2-3-1.

HER2 :BRIRIRDF L2 571, MCF-7 #i2IC HER2 2R EMITERIRIR T Mk E /LT
%5 &I1T L7z, pcDNAS/TO-HER2 (/A ' B< A L UMttEERFZEEL D) TS5 XS K& MCF-7T #HERGIC +5
VR7zx9avl, TR RAREMICHAREN-HREN/JOTAP0TRELI Va3V EL,
MCF7/HER2-1, 4, 5, THIREDW DDV O—2 %I L1z (Fig. 13A) . #&HIZ. HER2 BEIFKIRIZL S
AR RIEADHEEZFARS1=HIZ. RT-PCREIZK Y AHR mRNA DRIFELHRET LT, TOHER. HKT
HH5NMF-THEELEELT, MDONOY O0—>0 AHR mRNA RIS (XFEE(TEML TV (Fig. 13A)
ZIT. MRORRICEEEZESEZTVWSENTEREIN-DT, $REI/O0—2D—DOTHSHI 00—
#5 (HER2-5) #ERa#kZ AL T, HER2 BRIFIRIC & 5 AR RETTHEDKIE - ERZHMICRET S LIS
Lfz. 9. MCF-7 8 & HER2-5 #IfRIZH (T D5 HER2 RV AHR DEEGEFHE LUV F VNNV EDHRBEES )
TFILEALPREIUVITRAETOY MEAICKYHEKL-, TOHKR. AHR OFEFE (L mRNA R U4
VIR BELARILIZE T HER2-5 THEM L TLM= (Fig. 13B, C) . M2 T.AHR DIEHIERZF TEH S CYP1AT
mRNA DR DIEMEL RO ENTz, SO LKLY, HER2 DBREFETICKY . AR DFEEMNEML., =51
BERFELTERIELTWS I LA RESNT,

A mc
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Fig. 13. HER2-overexpression increases AHR expression in MCF-7 cells.

(A)Human breast cancer MCF-7 cel |'s were transfected with pcDNA-HER2 and selected in hygromycin containing medium.
MCF-7 and four HER2-overexpressing clones (HER2-1, 4, 5 and 7) were analyzed for AHR mRNA by semiquantitative
RT-PCR (control: B-actin mRNA) . (B) The levels of AHR and CYP1A1 mRNA were measured by RT-gPCR in MCF-7 and
HER2-5 cells. The results are normalized against those of B-actin and are expressed as the mean = S.D. (kx,
P<0.01; n=3) . (C) Whole—cell lysates were resolved by SDS-PAGE, and proteins were detected by immunoblotting
using antibodies against HER2, AHR and tubulin (upper panel) . Similar results were obtained in three independent
experiments. The band intensities of AHR and HER2 protein, normalized against those of tubulin, are expressed

as the mean = S.D. (x, P < 0.05; *x, P<0.01; n=3) (lower panel) .
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RIZ, HER2 BEIFEI|RA AHR BEFO T OE—F —EFHE~ARIEFTHELZARL=HIC. R TOE—%
—BRAINELR—F—RYZ—ITHARAEEILY T2 F5—ELR—F2—TF 53X I F (pGL4. 14-AhR Pro)
EFRVT, W27z 5—EEMERET S LITLz, 61T, YU FILEERBROBDLY £ 68 TH
RB51=&HI1Z, HER2-5 #Afa & MCF-7 #R2(=. pGL4. 14-AhR Pro Z—@MIC FS VRT3 v L&,
DU IRERBEERTH S AG1478 (epidermal growth factor receptor (EGFR) FEHEHI) . U0126

(MEK BHEH]) . HHLMILY294002 (PIKPHEHD TEAEZTNMEL, LR—42—FHZAE LT,
ZDFER. AG1478 £ U0126 WEIZ & Y. HER2-5 #ARBICH 115 AR BEEZFTOE—2 —DFMHITED L
f= (Fig. 14) . —7A. PIKPEEHITH 5 LY294002 NEIC L 2 FHEERO OGN ST, ThDHDFER
& Y. HER2-5 #HRAIZ &5 (15 HER2/MEK/ERK < ¥ F ILZERERDEMLS . AHR DEE#RET LD &
Ezbnt,

3 - O MCF-7
B HER2-5

2.5

(]
1

Relative luciferase activity
- =

0.5

O T 1 LI
DMSO AG1478 LY294002 U0126

Fig. 14. AHR promoter is activated through the HER2/MEK/ERK signhaling pathway.

MCF-7 and HER2-5 cel s were transfected with pGL4. 14 AHR promoter (-1149/+103) —driven reporter plasmids and
pGL4. 74 plasmid. The next day, cells were treated with DMSO (vehicle) , EGFR inhibitor (AG1478, 10uM) , MEK
inhibitor (U0126, 10uM) or PI3K inhibitor (LY294002, 10uM) for 24 h. Luciferase activity was measured using
the Dual-Luciferase Reporter Assay System. The results, normalized against those of an internal standard, are

shown as the mean = S.D. (n = 4) .
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2-3-2. HER? &%

AHR OFHALICIIRBINEELR Ty T TH A=, oI, HROMBBAIHEHET L LIS
Lf-, MBZHMBEES EZRESIZDEL, TELTNOSETO ARRDEFEEEZVIRSZTJOY M
FUBH LTz, TOHER. HER2-5 HIIBICE VT AR AIZERICEABEL TWA I EMNHLNEL
f= (Fig. 15A) . EBIC. ZDHBAREETRILT A-OIZ. EHR /89 & yel low fluorescence protein

(YFP) #%@t& 1= AHR % MCF-7. HER2-5 M#ifaI—RE €. TOMBALFERER L —Y—EBH
RCER L1z, TOHEE. MCF-7 #EAa & L& L T, HER2-5 #AE T YFP-AHR DE L NIILOKERMNERH 5
nf= (Fig. 15B) . ED T & &Y, HER2 BEIRBIT AR DFEBREDEMDATH <. AHR DZFEATIC
HESRBITLRELTLDIEAHLMNE L ST,

A Total 1 Cytplasm + Nucleus
MCF-7 HER2-5' MCF-7 HER2-5 ' MCF-7 HER2-5
.
]

]
Lamin B |

Ik
1

-l et b ]

Tubulin
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HER2-5

&

—

Fig. 15. Overexpression of HER2 elicits nuclear accumulation of AHR.

(A) Whole-cell lysates of MCF-7 and HER2-5 cel I's were separated into cytosolic and nuclear fractions. Whole-cel |
|ysates and subcellular fractions were resolved by SDS-PAGE, and AHR protein was detected by western blotting
using anti—-AHR, anti-laminB and anti—tubulinantibodies. (B) MCF-7 and HER2-5 cel |'s were transfected with YFP-AHR
expression plasmid. Twenty—four hours after transfection, the cells were observed with a confocal laser-scanning

microscope.
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2-3-3. HER? ;& %!

CNFETIC HR2 BRIFBL IL6 © IL-8 L EDRIEET A b A VOKBRERGEREICELLZ
VIRV EDEBRFRBEEZSISEIICLITEY ., AARBROBCEMDMEFI/RESA TS
ENMESN TS (63-55) , & T. HER2-5 #fif@ & MCF-7 MIRBICH 1T HRIEMH A b h4 2 THS
IL-6 & IL-8 mRNA SEIREB AL 1=, ZDFER. NCF-7 #Fa & L8 LT, HER2-5 MIBAIZEH LN T IL-6 &
IL-8 MNARIB=EDIBEELGZ LFEMNEOH 5Nz (Fig. 16A) , SNFETIZ, AHR OFEMHILIETRAEHEDT A +
HA 2 IL-64 IL-8 nRNA DHEZFET L LMo TS (56, 57) . HER2 BRIFKRIC LS
IL-6 4> IL-8 mRNA RIRFEIZ AHRABEE LTSN EINE,. AR 7 UEZ TR MLBEARD/ v Y
FOUICKYRERT DI &Lz, MR7UA2 TR FTHS CH223191 MEI= & Y. HER2-5 #faIZ &
L\T IL-6 mRNA & AHR (DIERIEIEF T #H 5 CYPIB1 ) mRNA RIFEAHMEH S nt= (Fig. 168) ., —A.
IL-8 mRNA RIEADEEFRO MM > 1=, EHIZ. AHRD siRNA 2L B/ v o F oIk Y., HER2-5
##a T CYPIB1 & IL-6 mRNA DFEMDIETHEERH SNtz (Fig. 16B) . S5IZ. AR/ w o HH Uik,
HER2 % BEIFI L TV B ILAAA S HE L= MDA-MB 453 (HER2*, ER) #RaIZ& LN TH E 1= IL-6 mRNA
DOHERBEH VS ET- (Fig. 160) , HER2-5 M & (XE4Y . MDA-MB 453 #ERE T IL-8 mRNA L X)L 4
AR / v o By vk YiFid L1z,
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=
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[
g 0.21 0.2 1 0.2 0.2
= 0 0 0
siControl  siAhR siControl siAhR siControl  siAhR siControl  siAhR

35



Fig. 16. Induction of IL6 and IL8 mRNA by HER2-overexpression is associated with AHR signaling.

(A) MCF-7 and HER2-5 cells were treated with AHR antagonist, CH223191, for 24 h. (B) MCF-7 and HER2-5 cells
were transfected with either siRNA for AHR (siAHR) or non-specific siRNA control (siControl) for 48 h. Total
RNA was extracted, and the levels of CYP1B1, IL6 and IL-8 mRNA were measured by real-time RT-gPCR. The results,
normal ized against those of B -actin, are expressed as themean = S.D. (n=3) . (C) MDA-MB 453 cel |s were analyzed

as for MCF-7 and HER2-5 cells in (B) .

2-3-4. HER2 sB%| %357 MCF-7 #RA8 0D mammosphere F4AKI= 513 % AHR RIRDE L

Z Z TIlX. HER2 :BFEIFIR(Z &k % mammosphere B EE D F L, 75 5 U2 mammosphere B RLEIZX T 5
AHR #EEFAE CHRBREDFE BT 5L L Lz, £9. Fig. 17A TRI &SI, BFETOALE
L7=35&. MCF-7 #HREIZEE~. HER2 ZBE|(ZHFIE L TLV5S HER2-5 #AfEIX S LY mammosphere fE A % 7=
Lf=e SO EMD, HER2 MBEIFIFAY, mammosphere 4B DT, ELMEANIE. ILAABMEE
CHEEDFERELIZERICALO TVWALDEETESNFz, RIT.AHR 722 I =X + CH223191 AL (Z &
% mammosphere BB EANDEFEER 1=, T ORER. MERFHIC CH223191 AL, HER2-5 MR D
759 MCF-7 #2 mammosphere B4 M EEETF s 7= (Fig. 17A) . & 5(2, HER2 ZBERKBE L TLVD
FAAMSEEL = MDA-MB 453 MiREICHEWNT, SiRNAD RS RT3 VICKkYARZE/ v O F
v BHEL ®ILY mammosphere BEEDFADARDH o= (Fig. 17B) » SD I &M . mammosphere
EREDTTE, EWNMEANIE, AALABRMIECHERBDERLIC AR OBERBRAECELO TS D
DEEZRbNTz, MAT. MCF-7 &% % L & HER2-5 #ifa % CH223191 (1, 10uM) &H 5 WLMEAE (DA FIL
ZJ)LHRF K, DMSO) 7274 T T 4 BRS mammosphere 1£& 4 5 Z & TR L 7= 1 X mammosphere % B —#H
fafe L. CH223191 EFETCTEHIC7 HREBEEE L. 2 R mammosphere SREZAE L=, TOHER.
CH223191 TARIE S f= 1 R mammosphere M AR S f-Mifg (L, BETUEIA=ALY. 2K
mammosphere DA EMNE L o= (Fig. 170) . T O#FER(X. — X mammosphere 2 HFIZ CH223191 40
BIZ& YAAMMNED L. 2 R mammosphere R ICAATMRNED LTSI EEZEBRKRLTL
2tDEEZON, COEEMNSH AR OBERBRMNEAARBROBCERDEHLICBETHS S
ENBCBESINT, 2-3-3FTOHREZEAEGLE D L. ANAFMROBEEREDR EIZ, HER2
NBEIFEBRIT S L, TNITE>T, AHROERTHE L TNIZHES AHR OHEETTEMNSI SR IS5 &N
EZEThHDI LTSNS,
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C solvent CH223191

MCF-7

HER2-5

*k

Mammosphere formation (%)
Q = b
o v = ;N
*
EY
*

- "1'|_1o' ] 1 | 10
DMsO| cH223191 |DMso| cH223191
MCF-7 HER2-5

Fig. 17. AHR signaling is required for mammosphere formation in HER2-overexpressing MCF-7 cells

(A) MCF-7 and HER2-5 cel |'s were cultured under non-adherent conditions in the presence of varying concentrations
of CH223191 or B —naphthoflavone (B3 -NF, 10 mM) for 7 days. (B) MDA-MB 453 cel Is transfected with siAHR or siControl
were cultured under non-adherent conditions for 7 days. Percentage mammosphere formation was determined by
microscopic examination. The results are expressed as the mean = S.D. (%, P < 0.05; *x P<0.01;, n=3)

(C) MCF-7 and HER2-5 cel |s were cultured under non-adherent conditions in the absence or presence of CH223191
for 4 days. Single cells prepared by trypsinization of primary mammospheres were cultured in the absence of
CH223191 for a further 7 days. Percentage mammosphere formation was determined by microscopic examination. The

results are expressed as the mean = S.D. (x, P< 0.05; *xx, P< 0.01;, n=3) .
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2-3-5. MCF-7 #fifD mammosphere #%Fk  ~ 0 HER2 i& F| F 15

2-3-3 1285 T, HER2 iBHEFIFIC & Y ITH L1 AHR DHIR L BaelE. NABRMBOB2EHDEME
[CEEELEESNDIL-6OIL-8 Lo - RIEMY A bHAVDRBEEZAESELIEZHLOMNELT -, L
Ao T, MABRHMREOBCHERDFERICRENS L6 P IL-8 LWV 2=k S BALADEFDI
WhHS, HER2 DBRIFEBRICE YRESNHAREMLIEESNS, €2 T, MROFE/ v I8 0HBHNIE
J w9 A LTz NCF-7 F1=IX HER2 AN B EIF IR L 1= HER2-5 Mifa & EiEF LT, MCF-7 Hk#EAa

(ZZTlE. B 18THL: Tet TEFEAEMEE AHR TH S CA-AHR % SFE T Ae757 MCFTR-CA-AHR #l1f2)
% mammosphere culture L. mammosphere fpiEZAE L= (Fig. 18) , TDHER. AHRDFE/ v ¥
D URMIZDULNTIE, MCF-7 #ifa & Y HER2-5 MiRE D 1% & £ & D A H¥H & IZ MCFTR-CA-AHR 2 @
mammosphere 4T ZF < LTL =, Ff=. siRNAIZ&K Y AHR 2/ v & &9 > & 1= HER2-5 {ERa D 15
ELEFIX. AR 23E/ v 5 HER2-5 il D iEE LiF & Y £ MCFTR-CA-AHR #iAE D mammosphere AL
NEIFEL >z —A. MRE/ v O F O SENF-T MERADEE EEE. AHRZIE/ v O 5D Y
MCF-7 #iRa (> 352 £ & & RIF2E O MCFTR-CA-AHR #i mammosphere BRI EER LT, COHERM S,
HER2 MBEIFK IR & UAARMIROECEEDFHLIECBEALLIAoMDAFARBINE I EN
BHonELofz. TNODEFICEYBEDAAFMBOECERENTELT I LD LTSN,

2-3-6. HER2 i@ %515 MCF-7 #Hf4 D mammosphere FpkI=xtd 3 AHR Y H Y KDEE

BIERICHEWLTIE, UHY FIZk S AHR OEMEAEHY MCF7 #EB2 0 mammosphere o ZHHI T 5 2 & &R
L7z, £ZT. HER2 ZBEIFIR = 1= HER2-5 #AAZ D mammosphere A AkICxtd 2 AR U AV K. 22T
[XB-NFDEEHFRDLZIEELT, #ERIE. Fig. 1TATERT &KS5IZ, F 1 8& Rk, B-NF (X HER2-5
# B2 > mammosphere B R Z &l 9 5 2 & A hH > f=, MCF-7 #HfE 1 HER2-5 A DIEELF %
MCFTR-CA-AHR #if2IZ 5 Z . RIBFIC Tet IE(Z &k - T CA-AHR % FIF = £ 7154 D MCFTR-CA-AHR #Afz D
mammosphere FERAEZ A& "B, BT HI &omnof- (Fig 188) , TDI &M, HER2 iBH
REANAMBICENTE, VAU FICKY AR ZEMHESERY., VALY FiEEEEEREBSE, Y
A FIHREMEMEE AR (CA-AHR) OHRIE. HMLARMIOBCERELIFHT L LENHLME

AGSY
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Fig. 18. Dual function of AHR in cancer stem cell maintenance.

(A) Schematic illustration of the mammosphere formation assay using conditioned medium from MCF-7 and HER2-5
cells. (B) MCF-7 and HER2-5 cel | s were transfected with either siAHR or siControl. After 48 h, medium was changed
to MammoCu |t medium. After 24 h, mediumwas col lected as conditioned medium (CM) . MCFTR-CA-AHR cel I's were cultured
under non-adherent conditions in the conditioned medium from MCF-7 or HER2-5 cells. Single cells prepared by
trypsinization of primary mammospheres were cultured in the MammoCult medium for a further 7 days. Percentage
mammosphere formation was determined by microscopic examination. The results are expressed as the mean = S.D.

(+k, P<0.01; n=23) .
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2-4.

CDEITIX, HER2 BREIRMELAADEAARMBICE TS5 AHRDREZHLMNICT S LEBIEL
f=o AHR DEMILIFEANAFMOBCEREZINHETHE VS 1 HOFER £ [TFEIZ, HER2 D BFIFE
A&, HER2/MEK/ERK D L J'+ IV EERIEE N L T AR DEEEFHIE L. TOFEEREICIKEL TN
ABRMROBCEREBIEITEDRR ELY S HREMTA bHhA 2 IL-6 & IL-8 DRITEREL 1=,
S5(2, AR 724 T=X k CH223191 (LB E{KFFRYIZ mammosphere XA EFE T S8z &h 5. HER2
BRIFERAMSAMAZTO AHREMEILE, RIEEY A FAA VB EDRAFIZEBNZIIA v/ F— D
TAVIL—TORE (DARMIIIEEL LT VDA ARMIRIREZEET S5 L) &L TALNARM
fOBCENEDEREICEbL TS DEEZ NI,

AR FBEMBEICO vy AOVE NI EEEGRERALEELTVWS, VAV E (FIZRH)
ERBEITDE. MRIFMREZKICBEL., EEFOEGRTHRAEHBRRICHERET 5 DNA SEHE S| xenobiotic
response element (XRE) [C#EE&T D, ABAETICHLNT., MCF-7 #ifa & LtbER L T, HER2 Z BEIRKR &
=HER2-6 #iIFETD AHR 2 UV B LANIILD LR FHRE L MEZOELLDESTELRD b=, &
52, MCF-7 @I bR T, HER2-b #iR@IZHLNT, —BEIC SR 729230 L= YFP-AHRELE
VIN)BEOREBENMRETE L, LED I LT Y HERZ BRIFBREHAMED Y > Fiz LT AR D%
EEERELTVDEDEEZADND, T4bhE. HER2 BEIFKRMAT TIL AHR (XIEEMIZEEEEMHLEE
HEBELTEY. HER2 X AHR DRI EDAHLE 5T AHRDFMHILZLFELTLHLDEHEEEIND,
CNFETIT, BHEATERREICH D FLIRME & Btk L - 2LRES M T AHR OFERIERF TH % CYPIBI
NEEMICEFEIN TS Z EAHES N, CYPIBl ZELNIALADEMHILDIERFIZLY 553D ERE
Enfz (58) . AEAFE TIL, MCF-7 A2 HER2-5 #IlE TO AHR 7 > 2 T=X FREHAMR / v I &0
DERERHM S CYPIBI OFRBABEEICIF SNz, CNEDIERNS. AHR OFMAEIE. CYPIB1 & R4k,
HER2 iBRIFIR G EBHILZRL S HIERLAEEDEEZEICGZY S50 EBhhnt-,

HER2 BEIRIRIC K YUSI TR SN REEYA FHA U THS IL-6mMRNADRIREIFAHR 72 3=
AREEIFMRD/ v Z o2& YD LIz, AR DGEMIEIZIE, 5FRAMED) Y Fofhiz, £2<DOE
FHEET A EAMbNTINS, FIZIE, EMIEE T (ZHAE - MIEAMOENT AR ORA~ADB
L. AR DEREEMHILEEDTTEZSISEI T ENMONTHEY .. TOHRADEHEIEp3BMAPK &5
Ser68 M) VERLICK VRSN TWNAI ELRENATLS (59) . EIT, cAWP 2T F Lt AHR D#%
BIOEREL. AR ZEEFMHILEEZRET S (60) , Brett STV A FIZCKYUFEMEIESI iz AHR &
RIS T FTIVGERR(E, HEMICIL-6nRNA DR EFET S L ERL TS (61, 62) . Zachary
5I1E HER2 BEIFIFIZ L 5 IL-6 FIFD#EMIL NF-«B. AP1. CAAT/enhancer binding protein (C/EBP)
DESGEBOEERFICEYIL FA—LENE I EZHEL TS (50) , & SIZARBETIE. HER2
BREFERICLDIL6RBOTEFTAMR EZFROREIZLSZEZHLOMEL, LEADT,

HER2—AHR— IL-6 #ZBAELA A B CHIFICBO TEETHAH &N, FKHARICE > THROTHRIASH
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5k ElEofz, —AT, HERZ-5MRBICEWT IL-8 DHEBIZAHR D7 VAT _X FLIEE AHR / v
A UIZ&kYERL LA >T=H, MDA-MB 453 (HER2 :B%E| IR, ER) MEETIZIAHR D/ v o4&
Y IL-8 DFEBMNEEICHD L=, AHR & RelBABEIRI LI EREREDELE FEAAMIRIZE VT
(. IL-8 DELE (L RelB/p52 HEAKRDHKIHLY [CRelB/AHREERICE > THEBEEIN LI EABES LT
% (63, 64) , IL-8 FHBEFHHIZH (T2 AHR DEFNCODVTESICERT IRENHD LD LRI,
E, REMDYA ALV THD L6, IL8BEICKDINTIZAV/F— 05422 F B
ElE, "ARMBEOBCERLEHEEHIET 52 &hmEINT (53-55) , MR T, EAAIZEITS
HER2 BEIFKIRIL IL6 DRWZEELC LR ESHE (50) . 52, MFIZTHITS IL-6 DFRIBDEMEIFR
BFEREMEETHIEABESNTLS (51) , KEE. IL-6 [FELHA mammosphere HDELAA EFHIFZD
BOEREBBEERET S 04) . SHITHRE, REMYA FHAOTHEIL-6EZNELI-T—F
Ny IL—TIFHER2 BEIRBRDIANAMABICE 1T 2N ARMROMDIEME B C ENBES T
(65) » £ T. ABETIL. HER2-5 #Hfa & MCF-7 #RE D 15 £ & D mammosphere LR EITK T B E
MBI A LICKY . AARMROBCERSBIEL. HER2 BRIRBICI >TRESN L6 E
DEFDHBIEKEFET 2L DOEI DR EIT o 1=, ERFIC. HER2-5 Ml iEE LKL, MCF-7 #fED
& RIS, K YREME mamosphere R ZFE L=, ThIZK Y LBIDHE (66, 67) &RIHk.
HER2 BEIRBEMNA — IS4 2/ RS9 S5A VIL—TEZN LTIENABRMIROBCERN%#{EET S
ENHERTES -, SHITKRHAETIE. AR/ v O F %M LT HER2-5 MifaDIEE LFIL. AHR/ v &
Sy %M L TULVE L HER2-5 MR D 158 EiFIZH AR T . mammosphere fS A EAFH D LIz, CD I EM D,
FT—b05420 /5054 IL—TEN LEIANARMIO B CEEEEIC HER2 BEIR|RICK Y
B - FELER L ARDEDLLIZEZMOTHLNIT HIZEST (Fig. 19) . EEEIC. EAA
HMBEOBCERRECEDLIDWEFIE, IL-60IL-8 LWV o= REEYA bHAUTHBID. Th
EBMDREIDTWBER VNI ETHINEHLNCTHIERFEELRILTHLHIERDON D,
FIMTE )AL FICKYEEREShT- AR X EAARMRRZINGE TS C&ZRL. RETIE,
THER? BREIFEBRANAIZE LTI, AHR IAARMBIREZE L. EAABFMRZESEIET 51 &0
SHABHIBIZCHETAAHRD 2 DOEFDKRE] (EHIDE : double-edged sword) Z#RL 7= (Fig. 20),
SOl AR EFAAFMBIEOMBICEVTNSIVRZE>DTVWOIERLBRFTHAICLETT IO
THY. AYDRE., KARTITHER2 BREIFKRICL>-TAYDREDREEZEILIETWVELEEZADL
Nd, CO&5H MROEBEZSSICEELTVC I LT, MRADPARMBEZNE T EH L ULDA
BEODFIEMICHEDL L ERATEDLIIDEEZ D,
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Fig. 19. AHR-mediated signaling pathway involved in maintenance of cancer stem cells.
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Fig. 20. Dual function of AHR on self-renewal of cancer stem cells (CSCs) .
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B2F 72 FrFASUZEED MR FAEFEEF DEPTOR [Zx 7 % A DES SHHTHEAE
1.

4

72 RA4S oLt T2 — (androgen receptor, AR) [EBRLETHZ—X—N—T7I)D—BTH
Y, VDAVFICKYRE SN EZBRUEGEERFTH S, AR ITHMEEREBBIR A - EEHERF. MERE.
BFRRE ERRAGERERICAET S EANBESATWNS (68-71) . MA T, ARIFHTIZLIRAAD
BIELREZICHEERREZLTWS (72-74) . VAV FEFETTE. REyROVEEEKRE
MR LMREICHFELTWVNS, TAMRTAV®S-¢-PE FATRAMRTAEY OHD) BEDYA UK
[CHETHEITEY . RIEFBAANBITT 5, BANBITLERIE, REFAY—ZRA L. FHE
EFOTOE—F—BEICHFEET H7 > FOSUGEERS| (AREs) IT#E&T S (Fig. 21)

HELEES /AT A VB A /80 E (manmal ian target of rapamycin, mTOR) IXFEEHR LYV R
LA=Z B BEXF—ETHY. Raptor P Rictor LEDA VNV BEEREERAL. ZD2DHEH
1 #E & 1A (mTORCT & mTORC2) 2R L TLVA (75) (Fig. 2) omTORCT I, EHERBASAEF elF4E (eukaryotic
translation initiation factor-4E) M#ES4S /N2 B TH S 4E-BP1 (4E-binding protein 1) B& U
S6K (ribosomal protein $6 kinase) ZEL THRDIFMI VNI EZE VEET D EIZKY BN
BEAZEEMEL., MEOKXKE S LMiaBiEZRAE L T s, —A T, mlORC2 (X AKT (protein kinase
B: PKB) ®M:F//LaaILFaA RFEEXF—HE 1 (S6KI) BEEFMILTHILICKY, MBEOEE
ZEIRAEILTLS (76) ,

HE, RENMTR EDYV AR F—V (FEILRNADHIBBICEEZELGFZEZ LTSI EAHESN
TW3 (14) . ARIKFEMLRILIRNAMIKTH 5 LNCap BIIZARMSAMMIZ AR ) > KTH S DHT 240
B9 5&, mTORCI AEHIE S, MBEBEO—DDRI T« JRASHRFTHL Y42 1) > D1 OFR
ZEMT 5. LALGAL, ARIKEFRIZE mTOR ORETIBOBEKMGEA D ZXLRXFELHALMNE ST
WAL, DEP KA AL U ZBATnTOR—BE/EARAS >/ 8 (DEP domain-containing mTOR-interacting
protein . DEPTOR) [L#HERMIZTFTET S mTOR (mTORC1 & mTORC2) MAEAR v/ NV B L LTRE SN

(77, 78) o mTORC1 & mTORC2 > ¥+ ILZ#HHT S &M 5. DEPTOR (LEBIIHRAFTH S S L HVRE
ENTLS, &, DEPTOR % /Y BOFREDFIHEEN®E St (78-80) , DEPTR (FHE 1 >
IFr—t1alzkY ) Bt S FboxproteinSCFIZE Y AEFFULEIhB I EAHE SNz (B),
LA L. DEPTOR DEZE L NILDFIEEBIXIZLAEMON TGN, £ TARETIE, TEHITm
TOR D#NE R /Xy BEE LTRIE SN - DEPTOR (T3 EB L. ARIZ&L % DEPTOR DREBHIE L EHNT 5 &
T. ARRIKFHIL mTOR DEREHEBRBAD—BE LGS L EBIEL,
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Fig. 21. AR and mTOR signaling pathway.
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2-1. B
Dihydrotestosterone (DHT) . bicalutamide (Bic) & cycloheximide (CHX) (& sigma aldrich (St.
Louis, MO, USA) m™ioBEA LT,

2-2. HARRIEE
AR 2 7T 1« TRILIRA AHREHE PC-3 (AR") |\ AR R T « THIILIRHAMAE#HK LNCaP (AR") &5 & U VCaP
(AR") I1&.10% charcoal stripped fetal bovine serum(csFBS) .penicillin (100 units/ml) .streptomycin
(100 pg/ml) EF 7/ —JLLv FFE RPMI 1640 54t (Wako, Osaka) . 5% CO,. 37°CTIEE%FITH
fzo TNETNOMBITIEREICE L LEMETUNEZE LT,

2-3. Western Blot fi##

F1E1-1-2-6 LELAETHSD, £% 2/ U EILSDS Sample Buffer [k Y Shi=, 2 /\Y
BHD;REE(XPierce 660 nm Protein Assay Reagent (Thermo Scientific, Hudson, NH, USA) IZ&k -
TAIE L =e B N\ BEY 2 TILIESDS-PAGE IC & U DB ST F—Riafk & L Tanti-DEPTOR Rabbit
mAb (Gell Signaling, catalog No. 11816) , anti-pS6K Rabbit pAb (Gell Signaling, catalog No.

9205) , anti-S6K Rabbit pAb (Cell Signaling, catalog No. 9202) & anti—cyclin D1 Rabbit mAb

(Cell Signaling, catalogNo. 2978) %#{EA L=, E_XHifkE LTHRP (horseradish peroxidase)
THE#H SN t- anti-rabbit 1gG (Cell Signaling, catalog No. 2729) #FUL‘t=, Anti-a—-tubulin
pAb-HRP-Direct Rabbit pAb (MBL, catalog No. PM054-7) Za> kO—J)LE LTRAW=, 22/ 8
I& Immobilon Western Detection Reagent (Millipore, Billerica, MA, USA) #{#5 Z &Ik YTAR
1Ltz FDL 5 F)LIE Typhoon 9500 (GE Healthcare, Piscataway, NJ, USA) [Tk UBH L=, /°\
VFDRESIE Imaged VI bz 7ITEY ST LT,

2-4. Real-time PCR
FI1EI-1-2-TLERLAETHD, Mlax 12- LT L—MIHEELIz, Fy3—/LAE L1 FBS
(csFBS; GIBCO, Grand Island, NY, USA) Z5%&FA L=/ —)LL v RTED RPMI1640 tHithZ ALY
. FHIC #f2IL DHT TAIE L .24 BRI E R (Z[EUR L 7=, total RNA (& ISOGEN IT (Nippon Gene, Tokyo)
#HFES52&EICK UBBE LT, cDNA (L ReverTra Ace gPCR RT Kit (Toyobo, Osaka) #ES5Z &IckVYU A
B L71=., E=897% RT-PCR (gRT-PCR) (& KOD SYBP gPCR Mix (Toyobo) Z{#L\, 7500 Fast Real-Time PCR

System (Applied Biosystems, Foster City, CA, USA) TRIGZ{To1f=. AWV =TS 4 T —DIEEEF|
TUTDEEYTHS (Table 7)
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Table 7. Sequence of primers

Gene Primer
FKBP5 Forward : 5" ~-TGCCTCGAATGCAACTCTCT-3'
Reverse : 5" —~GCCACATCTCTGCAGTCAAA-3’
DEPTOR Forward : 5" —~AAGCTGATGAGCCCTGAAAA-3’
Reverse : 5" -TTGTTGGACACATGCTGGAT-3’
B-actin Forward : 5" -TCC TCC TGA GCG CAA GTA CTC-3’
Reverse : 5" -CTG CTT GCT GAT CCA CAT CTG-3'

2-5. SiRNABAIZEBmMRNA / v O HBH Y
LNCaP #Ra(= Lipofectamine RNAiMAX reagent (Invitrogen, Carlsbad, CA, USA) ZF L T. DEPTOR-
B—45swT 429 siRNABHBLMEa tO—)L siRNAs (siRNAs; Sigma Aldrich) #EEFEALT=,

2-6. VOIXFURERET vt A

LNCaP #fRa (& 5% csFBS #&d; RPMI1640 &t Z Ly, 100mm 7« v a(T#EfE L=, BHIC, #AEE
DHT % 5 WLMEBAH T 6 BFERE L=, 2 O F U &EXLE (ChIP) 7yt A (&, SimpleChIP Enzymatic
Chromatin IP Kit (Cell Signaling Technology) ZMBWLNTITo7=, MAEIZ 1% RILLTILTE FIZKY
15 MBEL, DA EER FUZEIES B, T0&, &iHL, VAXF U EZX I L7 —EITKYH
£ L. 300-1000bp @ DNA S #—ICHAM L=, BAKLI=2 < F > DNAEEK% anti-AR (Abcam,
Cambridge, MA, USA) . anti-Histone H3. anti-Acetyl-Histone H3 (Lys9/Lys14) (Cell Signaling
Technology) #HfkIC& Y 4CTH—/N—F 4 b THREXBEL . DNA [ZLLTIZR L1z ARE SR IR R
T54<— (Table8) TPRIZK YIEIES NIz, N FORESIE Imaged VI bz TICKYBRH LT,

Table 8. Sequence of primers

Gene Primer
5" —GGAGCCTCTTTCTCAGTTTTG-3’
FKBPS ARE 5" —CAATCGGAGTGTAACCACATC-3’
DEPTOR 5" —CCATAGAAAAAGATACAGGC-3’
promoter 5" —TCATTCCATGAAATTTGAATG-3’

5 -TCCCCTCTTAATCTGGTTA-3

DEPTOR ARE 5" —CTAATGGCATACGGGCTTGT-3’

5" —~TGAAGACGTTGAGGCATTTG-3’

DEPTOR ARE2 5" ~ACAGGGCCAAAGCATATGAG-3

21, HEHSHE
HET L #%1% KaleidaGraph Synergy Software (serial NO.356609) T4 #1547 Dunnett O LLEIRTE

TiTo71=
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3. SRR
3-1. HIMBEAAMEICETET > O 2R EEKTFRZE DEPTOR mRNA FEIFE~ D E

DEPTOR [EmTOR DFEE S >/ U B TH Y .mTORC1 & mTORC2 Z EIEIZHEE T 5 LML N TS (78),
MHIZ. ARIEKFHIGEAILRAN A MK T H 5 LNCap #ifg Z ALV T, DEPTOR mRNA M FIRAY AR [Z & Y ER
EHEhENENEHRT-, MEICARYF FTHAHDHT (10nM) % 3, 6, 24 BsEMEL, VT ILE A
L PCRIEICE Y mMRNA DEIREZRIE L=, £DHER. DEPTOR mRNA O FIRE (L. DHT 4RI & U Fefelfk
FRIZEAD LT = (Fig 220) . —7. ARRIZBREIZF T3 % FKBPS1 &5+ D mRNA FEIH & (& DHT L E
[CE YBRHERFEMIZEML TV, E5IZ. RT7UATZZXAMTHAHIEAILEZ S K (Bic) EDHRAL
BIZKY., ARYA> FTHSHDHT IZ&L % DEPTOR mRNA DHRIREDIMFIMNEB - (Fig.22B) ., D
AR ') 7> FTd % DHT 2 & % DEPTOR mRNA D FIRE D HIFIAS, (EMODATILRAAMAAKTEL R 5 HH
EINZETARNDT-HIZ ARAEFIFEIR L TLVS VCap MIIHE KR U AR EIRZ4E TH 5 PC3 MilakkZ AL T,
DHT B D22 & % 5f~ 1=, LNCap #fatk & E#RIZ. AR BEIFKIZD VCaP AR & LT DEPTOR 5E{=F mRNA
RBEDETHZDoNT= (Fig.220) , —A. ARREMETH S PC3 #if2 TIX. DEPTOR EIZFDHIRE DR
DIEFEHonGEMor= (Fig.22D) ,

LNCap B LNCap
DEPTOR 25 - FKBP51 ., DEPTOR
1.2 4 c *%
[
% § 20 + 5 1 - + .
2 11 g S
g 5 @
g 3 2 08
o 08 @ 15 4 =4
2 x% < 5
P
Z 06 - o = o < 05
= £ 10 E
[
-g 0.4 1 .% *k E 54 |
3 T 57 =
2 02 - 2 2
@ 02
0 T 0 . o
control 3 6 24 control 3 6 24 i | |
hr hr DMSO DHT  DHT+Bic
C VGap D PC-3
DEFTOR FKBP51 DEPTOR FKBP51
o121 _40 . . 127
‘ 11 -I- 2 S 12 5
i £ 30 | e 2 1 ——
LR 5 5 &
g ’ < 3 208 -
2 2 20 - < 08 - b
or 06 A i < <
= = % 06 - ¥
g 04 - @ E E
L T 10 2 04 g
£ 02 - = $ o2 5 0
0 , 0 , N B NN |
DMSO  DHT DMSO  DHT DMSO DHT DMSO DHT
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Fig. 22. Suppression of DEPTOR gene transcription by DHT in an AR-dependent manner.

(A) LNCaP cells were treated with 10 nM DHT for the indicated times. (B) LNCaP cells were treated with 10 nM
DHT with or without 10uM bicalutamide. (C, D) VCaP and PC-3 cells were individually treated with 10 nM DHT for
24 hr. Cells were harvested and the mRNA levels of DEPTOR were measured by gRT-PCR, simultaneously with those
of known AR-target gene FABP51. Results normalized against those of B -actin are expressed as averaged fold

activation over the solvent control of the four individual experiments (mean=+S.D., n=4) ; */&0.05, *x&0.01.

3-2. HIILERAAHREE (T4 DEPTOR @ mTOR T FIL~DE S

MEPDRILE D ZRET H-HICJEER TREL =1 Z AL THEE L 1= LNCap #ifa % . 10 nM DHT
T 24 B5FELIE L f=#& . DEPTOR 2 /XU EZBIE L 1=, TDHER. DHTAREZK Y DEPTOR 2 /U EE
DFILHEOH LN, SHITmTOR DIEMTH S pS6K D 1) VERILDFTEMRDH 5T (Fig. 23A) . RIC
ATSLARASAHIREIZE LT, DEPTOR HBDFHAD M mIOR & JFIVIZE R 55E % . DEPTOR % siRNA 2k >
T/ VIO FTBHIEICKYRARDILICLz, TOHER. DEPTRD/ v Fo vk Y. pS6K D
) UBRIELANILDEMMNRO onfz, SHIC. DEPTORD/ v o oIk MEEO—DORS T
1 THRATRFTHAITA V) DI DREBELANLOLERLEO N (Fig. 23B) .

A - siNC siDEPTOR
sol. ~ DHT sol. DHT sol. DHT
DEPTOR ; Ee 6K _ .
(v::Igl.} . (v:c;lgl.) 1.0 2.3 . .6.5 5.5 :
pS6K | #iEs Cyclin D1
(vﬁ‘é'é’..; (vgglgl.)
S6K DEPTOR
Fold b
lve:sol) . : . voonl)
Tubulin Tubulin R SR —

Fig. 23. Reduction in DEPTOR protein level by the DHT treatment and elevation in cyclin D1 protein level by
knockdown of DEPTOR gene.

(A) LNCaP cells were treated with solvent control (sol.) or 10 nMDHT for 24hr. Whole—cel | lysates were separated
by SDS-PAGE, and proteins were detected by immunoblotting using antibodies against DEPTOR, pS6K (T389) , S6K
and tubulin used as a loading control. (B) LNCaP cells were transfected with DEPTOR-targeting or control siRNA.
After 48 hr, cells were treated with DHT or sol. for an additional 24hr. Whole—cell| |ysates were separated by
SDS-PAGE, and proteins were detected by immunoblotting using antibodies against Cyclin D1, DEPTOR, pS6K (T389)

and tubulin used as a loading control.
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3-3. AR @ DEPTOR BIZF DA >~ O 2D ARE ~DFEE

RIZ. DHT IZ& % DEPTOR mRNA HIZDIMFILNFRE VNV BEEREN L TVWANENEZRANDL I L&
Lfze 3NV BERBEEFRITHS 7 BAFI I F (CHX) FETITHLT, DHT IZ& % DEPTOR mRNA
H|MEBRLI-L 25, MFENEDONT (Fig. 24A) . ZO#ERE Y. DHT (& % DEPTOR Bz FRIR
OFNEFR R VNV EEREBBELE LBEWI EABALMNELE 5Tz, £ T, ARIZ& % DEPTOR FIRHT
HlEZBHONET H-OIC, DEPTOR EZFAEADICHFET 5 REARIZ. 2FEEhTWLS
chip-on—chip d7T—%2t v kb (82) M5 /n silico TRE LTz, COEMIZLY. DEPTOREEZFND=
BELMEBEBEDA > FOVDORIZ, FRFNIZ, ARET & ARE2 £ V5 Z DD REMAG AR A EENEFA
$H5 Moz (Fig 24B) . €2 T, COFMEEA RAXRRICHEE T 50 EAS=IZ, ChIP
TytA4&Toz, TOHFER. 2> bO—)L& LTHUL:- FKBP @ ARE & E#kIC. ARE2 fEIIC AR WM& S
$HENFERTE (Fig. 240) ,

Sl BEFEHEEEEDERICEAS LTS 7EFIILIEER F2 H3 (Lys9. Lys14) mFEE %, ChIP
TotEAIZE>TIRARze FEFILESNFERXR P H3 LARJLIEDHT EIZ & U ARE2 fB315 TiRid L T
L F=o—7 T.FKBPO IR F D ARERRIRICE (T 57 EFIEER F U HI LAJLIEIER L TL=(Fig. 24D),

A
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12 - i
5 1 —
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2 08 A I |
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D &
sol. | DHT ‘ sol ‘ DHT
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L v [ | v [ ]
DEPTOR |} M- } I |
C
Ll Ige ali INPUT Ace-H3
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Fig. 24. Binding of AR to intronic ARE of DEPTOR gene.

(A) LNCaP cells were treated with 10ug/mL CHX. After 30 min, cells were treated with solvent control (sol.)
or 10 nM DHT for 6hr. Cel|s were harvested and the mRNA level of DEPTOR was measured by qRT-PCR. Results normalized
against those of B -actin are expressed as averages of fold activation over the solvent control of four individual
experiments (mean=S.D., n=4) ; *&0.05. (B) Schematic representation of DEPTORgene locus. Black boxes designate
the exons. Two putative AR-binding regions (ARE1 and ARE2) were indicated by arrows. (C, D) LNCaP cells were
treated with sol. or 10 nM DHT for 24hr. ChIP-experiment was performed using individual antibodies against AR,
histone H3 and acetylated histone H3 as wel | as control ones. The precipitated DNA was used for PCR amplification
with the specific primers for ARE regions of DEPTOR gene and ARE region of FABP57 gene used as a positive control.

N. D., not detected.
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4 EE

AETEH, BRARBRICETH7 2 FOT URBEARDBHERIVE AARFHGRILRN A QR EE AR
BZHOMNITHIEZBMICLIz, REFMGENIIRASAMBEDIEIEL AR 20 LI-HRAGERFHR
RAMICE > TRELTLDHZ ELHMONTIND, BFE, TOEED—DLLTMIR T FIILORHE
ERAMBA LN EL > TET, FILRAAMIEIZE TS MR > JFILDREE. HMiaDEFCHMBEOE
EOREICEHEL. PADREZICEELRIENZRLZLTLS, £, FILBRMNAIZEWLTMIOR 7 F
ILOEBMEBEEICHENRH S ENRESNTLNS B83) . LMLEGAL, ChFEFTARIZKS mIOR
DT IDOREDFHERED FRIEBILZFEAEHALGHIIZTHE > TLVEN ST,

AKHETIE. mTOR > FF LG Z o BEE LTRHISNDEPTOR IZSEB L. Z® ARIZ K 5 FHIR
R EREAIL - TORER. ARIBEDHIZIRNAMIEKIZENT, RDY AL FTHSDHT OLEIC

& Y. DEPTORMRNA R U % XV BRIBOFAON RO N, Fl=. TOHFIE AR FZHEDRIILIRA A HE
R TIEROONEAN oz, RIS, T ARIZK S DEPTOR mRNA SEZEHIHI#E AL M E T H1=8IC.
AR #%5 & %818 % Chip-on-chip D T—%2 vy FZFIRAL in silico THRELz, TOHR. RELT L%
M DEPTOR BIZF DA > bOVFEEIZ2 DRDOM o=, FDHE LDIRMESIZ ARE1 & ARE2 £ L T.
AR DIEEDEEZChIP 7y A/ ICKYFHEL-&EZ A, ARE2 ICEWVLWT RRDZDMEEADHE (U
L— 1) BBRHLNT-, —HEIC, DNAEERIIOELICK SHEVEBHABEFRRHEBMIER oD
ML >THHENh TS EEZONTWS, BERFICEHSER M OT7EFIILRK, VAT FY
BEDMEESIESEC LEEDEMHLESIERIT, #IC. EXMUOBRTEFILEEIOTF R
KEHEEZNHESEE. ZCTMRICKYVEENMHAED L SITEI > TSN EHFEICT 51012,
EX b DBEHELICE PEEFEERIILTz, ZD=HIZ. DHT 2L S AR O ARE fBIEI~DENE A,
AMVEMRICEERESATLWSINZRTEFILIEER FURKIZK S ChIP 7yt 4 THREEL Tz, F8
BY. DHTRRBEIZK D ARDYZIIL—RIZ&Y RE2EBHDT7EFIELER FUDOFELNRBDONTz,
DZEF RAERMVEBRTEFIVET HEILGFEEEL DESHERAFEFVRAAT, B7EFIL
LZREL. 7 OTFUOBREESIETRI LR, DEPTOR OEENNFESh-LEZ NS, ThF
THMRICKYEEMFI SN IECFIBESINA TS, EARANIJUDHZE, RIZKHIER FURT
£ FILIEEEER (HDAC) ® RGEEI~DEENER SN TS (84) , LT=A >T. DEPTOR @ ARE2 (=
L HAC BB SN TS ATEEMAEZ 5N b,

—AT., arbO—)LE LTEBRLE RIZE > TEENRE SN 5 FKBPS1 E{EFD ARE fEiEIZH LY
TIE. ARDEBERVER FDT7EFILIENRO LN, COLS, A—UAY FIZKYEEESO
F=ARICKZEERELNMHFDEGFICH ITLHEENRBOONLD. KRR TIEZDOD FHETEH
OMCTEHIENTELGN A, SE. EX FUDOEBHOEILITEVARDONI-IEMNDL, ARIZE
DB INLEGEERERFINEGRF (GERF) ICKYELGLAREENESRE I, ROT, EE.

BISLARAAMIREIZE LT AR [ & % DEPTOR D FEIRIMH A mTOR & FILDEHILIZHEEZEZ TSN
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Z R L1=, DEPTOR mRNA Z siRNA [CK YHIRIL =& C A, FHEEY mTOR DIFRIE /N ETH S S6K
D) VERAEDRER U HRBIETEREICEI ST 5 Cycl inD1 DRBFEDIBMMNRH otz

L= THAMRTIE. CHETHMICEBALHEL>TWEN S ARIZE S MTOR T FILDiEH
EHEDN—>2& LT, DEPTOR B FDEFMHMBEHALNIT S ENTE (Fig 25 . AHR
[CEYBALMNET D= AR & mTOR DHEEEADHF =G0 FHEED. FILRNABREORAEICEWNTE

BRAMREBHIEEZHHLTLS,

DEPTOR

mTOR
¥ HDEPTOR |
DESL < P
D 3 e !

Proliferation
Survival

Fig. 25. Novel mechanism of transcriptional regulation of DEPTOR.
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ARRIE. LBRREGEERTFONAMBBIEIEICE T KRENTEE LARET o1z, MIERNIZHEET S
ZRRBESERFE, ERFTRAETHAILENEZ VAU FELT, BRAEGFORREHHT S
CETHRAGERERZE>TWS, ZRAEGEERFRIEEGCEBERICEAHOLIDATEL ., KHED
FREASCELICEDLLEZ—AT. BROBE - FPHELTOREZL>TLWESILHLE<HMBATLS, A
NIZEITEZBFREETRFORECETIMRILIZLGLINTETE Y. PADRELEMLLEICOH
BoTRAAERVCHAAFHIZE THREIBESATINS, £Z T, XEKRBEERFOAAMARIC
BT EBEDOHFMGRAL, TOFERZIVFA—IILTEIENTELHEIFLEVDOFERIE. KA
BlEEDI-NADARBEELIDHARIBOHTCEETHDIEEZADND,

AMXTIE, FOIT, ADBAREELBOLYMNRNE SN EFFERRILKFEDZER (aryl hydrocarbon
receptor ; AHR) DEMNAMAEEICE TS REIDERZ, AFZOHFENKILE SN DDOHS [HAR
HAal ITEB L. AARMROBCEREICHT S AR ORENZFTH TS5 & & Lz, AHRIE, 1M <
DHDNAIZE N TIBIEIFHERNRE SN T ED, FIZEAAITH T 2IFEHERIZ DL TO|REM
ZL\, LALGHAL, ZOFHEMGDFHIBEAREZICFRERGHINEZ L, TITERHAETIE, F7. AR
L& BEAAMBERITINABRMEOECEAYCESHRENICHT SMBMERZN L T5IERE
ENTVWDEDRREILT, TNERILET S EZHIEL, EAARMROERIRENCECER
Be% /n vitro TEHETE % & S 5 mammosphere A ERET S &Ik Y. A FIZL S AR
DFERALITEAASHAED mammosphere L ZHIFIT 5 &, ThHE, TDESHAENLPECER
BEZMHIT A LERT ENTE, SHIC AR DEMEICKY ( AARMEY—H—& Sh 5 ALDH
DEEZAL TV SHIENELTEHIIEER LIz, T, BNARMIRG S CICHMERHRROMIEFIC
535 & SnB B-catenin, Notch, Musashi-1. Nanog &L U Bmi-1 &EULrv21=42 2/ BDFRIRME
DLTWBHIELRWVELTz, LA 2T, HRDY AV FICKBFMHEE. EAARMBOESRK
BACHCEREDIHZN L TANADHRENFE L TSI ENBCTREA (1E, F1H)

AAAITHER2 L EREDE VNV BEDRREICEY W DADY TIA TIZHEIND, FTH.
EAAD 20~30%% G&H TS HER2 BEIFKFIMSAICIE. NARHBEALZCEFENR TS L OBEL A
ENTWLD, £ITRIZ, HER2 BRIRIREANADENABMITICE TS5 AHR DERBEIZBHASNT L &
ZRE L=, ELAAHE MCF-7 #IR2HRIC HER2 IRV 2 —ZBA L. HER2 2R EMICBREIRBR S L=
ARk E I L, HER2 RIRICK Y AHR DBREICEALANE C 20 EMN ZFHE L 7=, HER2 BRIFEIRMETIL.
AHR DRBDEMBE CERHEARO O, S5I2, PARMEOBESERDOREICES T 5 IL-6 O AHR
KEMGRRAFTENSIZEIINTVS I ENALNEG o, T 51T, HER2 BRIFEBRILNA MDA
ABROBEEREET AHR OFBRITIKFEL TS & HER2 BREIFRRESAMIBOIEE LFIHNALR

HMiOBCHENELEELTSI L. ELT. AMROEREZ/ v I 82 L1 HER2 BRIFRIH A M
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DEELFFT ARIE/ v I 52 HR2 BRIRBFIANAMBOEELEFLY LLAARMROBCEREE
EMAEERMNMEC BS 2 EFHLME LTz, SO EM B, HERZ BEIRTEMNAIZE LT, AHR I,
HER2—AHR—IL-6 (% 5 L\ILDMNABMIAECHERELZTESELH0WBES VNV EORR - 5T
) EWSTVTFILBBEENLT, IL6 (HEVEMONARMBECERELES TS0 HES v
NOE) VyFRNARHBBROREDIRE (ZvF) ZHBEL. NS940/ F—rIF42IL—TIC
FUDNABRMBOBECERONE,. EMESELTVWSEDEEZLN: (1E, E2H) .

CNETORRELY. F1ETE TUAY RICKYEHIEShTz AR (X, EAABRMREZIGIT 5] |
%2 H Tl THER2 BRIFMIAMAITE LTI, AR [, AABRMBECERICEL-BEZERSES
CETIHNARMBEOBCERELEFZMELET D1 EVLSIHNABMBICET S AR D 2 DOFDEEIE R
Lf=. 37805, AR IIAAEHIRZIZ L TN DR (double-edged sword) THH, D &lF. AHR
(ENARMRADIETE - EFEHIFONS ORGIHEONSEZEELRRFTHY. VAV FOFEL LS
EHNABRMBEERY S CRECHR ORREOZVDHENLE WS> EAARMBIRADOKREICE>TZD
BREDEILTEEDEEAOND, COXILKRITIHE L AHR DFRENEILEZ S HICEBELTLC I E
T.ARBEUV AR YT R, BNABHIRZEZENE T EHLODAARBREEFRBT IO LHET B,

ETBIT. KK (F2FE) THE. BIMBENALEIDDY DFEVWZERUGEERFTHAHI7 Y KOS Y
ZBK (AR) IZEB LT, &, RILEAKFHEORIILESADETICAR T FILENT % nTR OFF
HENEETHEENBESN TS MR ST FILDERILEITZ OBEEDBVIATRDO SN
THEY. FIRAAICEVNTEHRENZ L, ARV FILICK B nTOR DEEILDHRETHDEDOD. %
DRFAN=ZXLICEHLTIFALAE A>T, TI T, TOWMEEMBAT 5 & T, mTOR %A
B E LEFHELGARLRNADERERFECER TESEER -, A nTORDEES2 VN VEEL
T DEPTOR M= IRIE Ethf-, £ T. DEPTOREEFDHRIEAD AR DEAESDFREMZRASSI &L
f=o AR FSMERTILIR NN AMRMRIZT > RO 4 2 240 (2 & Y DEPTOR mRNA RIEDMFIAR S fz, S 5IC
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