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Involvement of the pioneer factor FoxAl in breast cancer progression.
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FoxAl is a pioneer factor that regulates chromatin remodeling and gene
expression. FoxAl is known to be involved in breast cancer progression through expression of genes
controlling cell survival and growth. However, FoxAl expression is reduced or lost in malignant
types of breast cancer cells, and the relationship between the presence of FoxAl expression and the
malignancy of breast cancer cells has not been clarified. In this study, we found that loss of FoxAl

expression causes acquisition of chemo-resistance in breast cancer cells. This finding suggests
that FoxAl has both promotive and suppressive roles in breast cancer progression. Specific
inhibition of its promotive roles in breast cancer progression is required for the treatment of
breast cancer patients.
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I LEDORBRANLOEERE TH D, LEOLITLERLVEL O R ha Tk
FLTHELTRBY, =2 b X UZiE BRa) HEEST o~ —PHEKICLI SR b
TURERERIRIATERICH WO TV D, Lov L, BEMNEHRRICHEE T 5= R a7 U IFKRFHETL
FEOBRRMBREIEE 2> TRV, Fmiilno = X b a7 U IEEEEES O SR ORIR L . =&
k& 7 o IR AT SRS 2 BRI IE OB AL L STV D

FEx XN ETIZ, BRa O R b a7 o IEERFEFEMIE T, 5 H 1 NF- k B 276
b3 5% 328X+ —F NF- k B-inducing kinase (NIK) 2338 E1 L NF- k B O EiriE AL %
FHE L CHEE A EE L TWDA Z 2SN Lz (Cancer Sci. 2009), & 5. NIKKTFE
f7% NF- k B OFEMEALAS NOTCH <2 B —catenin Z 4 L CHEMMILOMERHCHE L VWD Z &
Bl 522 L2 (Nat Commun. 2013, Cancer Res. 2015), F7-. TR kA U IEKAFMESLE IR
TIiE. NF- kB HIHIRF & L TH BN 2 B F AEAEESE A20 23 NIK % X7 O EE
FHELUTCNF-kBZIEMLT5 2 L B ST L7z (Sei Rep. 2013), T DX HiZ, Fxlx, NIK
DEFBUZ X D NF- k B BeehOTR LS = 2 b 1 7 o JRRAFME O LI AR o B 5L EET%ég
EEHLMILTE 7, LOLARRS, =& b o U ARGEEFUEMIE S NIK & a2 @ HE L=
A a7 UK R ST D 0 TREEIC W TiTb o T o 7o,

2. WO HBY

Forkhead box (Fox) BUBRE. K+ FoxAl (X, ~T 27 a~F o ZW T HOIRER 288 L T
BLoFREEZFHET 27 a~F U+~ E LTaHTWAS, ERa OFEREIT FoxAl ITIRFE L
Tk, FoxAl (X ERa DEMBEMRTHRBUCEE TH S, I HIT, FoxAl [T A ka7 AR
FEAIRROBETE I H MBI TH D (Biochem Biophys Res Commun. 2009), T A& b a7 MARIEMESLIE
FFATIZ ERa & FoxAl O NFEILL TWDHN, ERa MO 2 ko # L3RR T
X FoxAl OFEBE KB L TN ERMONTWD, £ T, Fx L, FoxAl EEHDOHEE NI
o 2 koo IEEAFHIERICE S L TWD DO TRV & FA L ABFFEIZEU T FoxAl
HHDOWEK &R s a7 I RAFHIELRS & OB EIC O\ T 21772 > 72,
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T A A AR RN 2 B XS 7 = Ui A ST AR A T A 125720 (ERa
Bt Hom 2 ko A ARTEYED b N ILEMINRK MCFT &2 W2 %2 7 = UAF(E T T 1L RS
# U CMCF7T O & EX 7 = UitERE (tamoxifen—resistant, TAM-R) Z#{37. L7-, LD 7= 12,
RIVE VREEEMIZTMCET 2 140 B LB X o 7 RZFk (long—term estrogen—
dwumdme%ﬁthoif BUEE, TAM-R ¥k, LTED BkENZEND ERa X° ERa OIEMHAL

W B 72 7 v < F iR 7 Forkhead box Al (FoxAl) DIEEZfENTI 5 &, TAM-R BRIZIBUWT
DIHZ NG DFBNBEFE LT L TWD I ENbo72, ERa OEMER T THh D XBP-1, TFFI,
Cyclin DI OISR AMMNTT 25 & . TAVRERICBW T ZA I ENBIHI SN TEY . TAR T
I A hu o 7 URBEFEICIH SN TWD Z ERHLNE o=, WICNF-kB 7 F v
DOIGMEALZ T35 &0 TAM-R BRIZEB W TOAIERIPL T CH NF-k B 7 F /L3 Fge i IE b
LTV Z ENbooTz, NF-kB OENEGE T CTH Y OGRS 2 RIEVEY A N A
Interleukin—6 (IL-6), IL-8 (CXCL8) 7% TAM-RFRIZIWTEFBLL TW5H Z &b oTz, TAM-
R #EIZ NF- k B [HESED SC-514 #AWE4 2% & IL-6 OFBNEEZE TR T UG & 3nH <
722 L6 TAM-R ¥ Tl NF- k B D3RGS ME L LEFIZ TL-6 O3B AL U CHllinBE s & (g
LTWAZ ERRBI T,

WIZ, TAM-R BRIZE1F D NF- k B & 7 F VR HITEPE L & TL-6 F8BLD 7y 1448 2 fifhT L 7=,
DR, TAM-R ARIC THREDME T L TW/Z ERa & FoxAl | %Ebtoma&meiﬁﬁﬁm&
MHIT 22 ERMESINTEY, ZNDORIUK TN NF-k B > 7 TV FHETEMHEEC 1L-6 3§
BUICEAE L CWA AR A MiETd 5 2 L2 L7z, ERa Btk 2 b~ a7 o JER LR A pk
MDA-MB-231 35 X OMSISZ L 7= TAM-R #RIZ ERa & L < 1% FoxAl 2 ZNFNLZERI L, NF-xB &
7%»&1L6%ﬁm®%@%MﬁLto%@#%\mm1%£ﬁ%ﬁbt HDIr. NF-kB
7 F AR Wm RO ENRNST-HDD IL-6 BERNEZEILTT D2 Enbhotz, N
1FME FoxAl O %%W#ét 2. MCE7 o> FoxAl Z RNAL IC T/ w7 X7 L NF-kB &~
7%%kIL6%ﬁm® IS BENT LT, FOREE. NF- kB 3 7 F ATEMAICIZR X 2o 25 L IER
O LNy, IL-6 BENBEFIHFE SN, TN6DZ &b, FoxAl I NF-«kB v 7

IERERPEZ B WL OO 1L-6 B2 T H8EE A3 5 Z LR I iz,

FoxAl |2 & % TL-6 ZELINHI O FHE L RT3 272012, 7 v~ F o Z ik pE (ChIP  assay)
%ﬁEOK@Ekﬂ6&%%%%%#5®Lm&MMm%%3ﬁ¥%é%&%ﬁy~wUMmm

\ZTHRMT L. FoxAl AEOERNLAERH 3 7 FT &2 € L7, ChIP assay (ZC FoxAl OFEG 2 AT L7 4%
By BRERA ATV 2 7 FI~OFEE i Sz, WIZ, 1L-6 Bi5 FHRE LGS OUTHIAF



TET BFEA L ~D NF- k B OfE A % ChIP assay |2 CTHEHTT 5 & . MCE7 UMD FoxAl / v 7 &
AT XV NF- k BAES2MENNT % —5 T, TAM-R ¥ FoxAl F&HL Tl NF- k B iES M AT 5 =2
Lo, TNHDZ NG, FoxAl 1T IL-6 iz 7 u®—&% — RIS L. NF-kB D
e xHET L2 & TIL-6 BEAMEIT 2 2 LRIz,

BBIZ, TAMRBRIZE T 5 IL-6 OFENZSOW TN 21772 o772, 1L-6 IZFLEEERHIIN O HEHE<o
HEER A EET D Z ERHBINTWA Z L 2vh . TAM-R FRIZEBWT 1L-6 12 & o THIEEAIIEED
EBFE SN TS AR OV TR L2, BRI E & #3425 Fik & L T Sphere
assay #4772 o712 2 A, TAM-R Bk TIZA EIZ Sphere TR FHE S LTV, BBRIEWNZ &2,
NF- kB ¥ 7' F L= IL-6 7 F /L OHEIC X - T TAM-R #£® Sphere JERIZINHI & iz, LLED
T &M, TAMR ¥R CIEEHIICIENE L L7z NF- k B & 38FRAK R L7 FoxAl OE|Z L > THHE
STz IL-6 BFBEMid O E 28 X | MEEAEE L WD Z RSN, ZOHE
IR OIBE R X XV 7 = VIHELICHES L T DO TIERW M EE X TS (M),

4. WF7ER S

AWFFECBNT, XV T = iEE 4 U= TAM-R Bk TIlX NF- « B 3 7 L 0N BRfe 2T
MAL L IL-6 DR AFHE L CHIEEZMEE L T D 2 & &2 R Lz, £ 72 TA-RER TlE FoxAl
DORBEPMETFTLTWAZ ERHALNEZD . ZFDOROMNTIZ L - T, FoxAl (X NF-«kB 7 v
DOIEMEALICIZZE L 2B DO, NF-kB @ IL-6 70T —% —~DOfEE 2 HEL T IL-6 34
PH T 2EREIHER - & U< Z EVHEB L. TAM-R #8123 5 FoxAl OFEBUK T A 1L-6 7§
HO—RER-TNWDZ ENDoT2, TAN-R ¥R TéNﬁKB%mm%#HUD T T HEREIIAR
%T&éﬁ\%m1®%ﬁﬁTﬁNﬁKB®%%ﬁL IHGLTVD I EMAMEIZL->THS
nk7eolz, FoxAl lI~Tmr7u~F 2 Z I > T ERa OIEHILEIRET S 7 a~vT
VHEIEIRTF & LTSN TWADR, AIFSEICZ XL - T FoxAl BEEGHIHEIKT & LTHEI = &2
RSNz, AFFEL YD . ZEX VT = UMiEEIES L2 FEIcx L CiE, NF-k B 2 700 1L
6 OHE, X B ICITEE FIEE 7 P12 L % FoxAl OFRBUK T OEIE NG N IEHEIC 2 A O TIE
e EBZBND,
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