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The Effects and Mechanisms of FOXA1 on Hormone-Dependent Tumors

LI Xin, PENG Xinyu, WAN Fang*
(College of Life Sciences, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract  The normal operation of the mechanism in animals depends on the interaction between transcrip-
tion factors in vivo, but the abnormal expression of transcription factors can cause cell mutation or carcinogenesis.
The pioneer transcription factor FOXAT1, also known as hepatocyte nuclear factor 3a, has important regulatory
roles in endoderm-derived pancreatic and renal organ development. Recently, it has been found that the interaction
between the FOXA1 and the hormone receptors play roles in the occurrence and progression of hormone-dependent
tumors, especially in prostate cancer. In recent year, three types of mutations in FOXA1 and their key regulatory
roles in tumorigenesis and development have been discovered. This paper mainly summarized the role and mecha-
nism of FOXA1 in hormone-dependent tumors, including breast cancer, prostate cancer, ovarian cancer and endo-
metrial cancer. As targeting FXOA1/FOXA 1-related hormone receptors is difficult, this article further summarizes
the post-translational modifications of FOXA1 and potential therapeutic targets related to FOXA1. A brief summary
of the expression of FOXA1 in other cancer types and its correlation with prognosis is also provided.
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MR TAZE &, 22530 FRBAEIGHE . 4000
JAA. 1228, W, M. DNA#U/MEE . Mg
KA S 2 AN RN, A BN FOXAL
S R 32 A 2 TR AE LA AE DU AR R A
PERE - BT . FLERE . N 50 DU T A IR
J (endometrial cancer, EC)H FTIF 7 3k i HEAT 1) B 4%
iR, FEAZHE T FOXA1DIREAH S AT BE2G 44 A1, BEAt
A 2h T FOXATLE AR MR F I VE

1 FOXA1{E4Y

FOXAWE BN, B 4722 SRR R,
SENE N 14p21 1 5% 0k |, 4K5.3 Kb, FH2 MM T
AN B AR HE B AN SCRAESE 1)
1(forkhead domain, FKHD), FKHD 3.4} AN-¥iFKHD &
FKHD DNAZ &35, DNAZS Gk pH 3R e 2H B, 51
SR iE 4% RE . PN A I (I BAE T 25 44 (L 1),
HeuihdHE A& X, FESHHAAEALS G-

FOXA1EA [ ()5 th o7 B B8VE 1, T AZEAR AL
DAASE 6 ATPI 77 A st iR 4 (1) G 0 TR 254, O dn
NP IR)Z <S8R A ¥ (pioneering factor, PF). 3T H &
REFR I 251, FOXAL R S YA ST, DA
FESE IR T5 A e ZR 524K (estrogen receptor, ER) R/
W3R %2 M (androgen receptor, AR)4: A FL =4z o

FOXA 1 G IRIRATIE 4 78 9 AR S HR IR 3R
I H——ol PR S A B (ol -antitrypsin) 2 K 1 5%
SEE T, BE S RIEANSR 5 I A & IR R IR
ERIFHLRIRE , X THhE N iR R Rk R b 7
1%, FOXALZZMER 214 ER-ofll ARFHE B AT
X4, T ERFT ARl 2 L e R 91 e 1 o v iy
R I A BRI R 2R P, R e ATTE O S A1 EC R
ANAT R, B g 4 TR O R

2 FOXAI7ERE % % hHIEM

TE b R SRR I g v b Bz 18] 5 % 4 (epithelial
mesenchymal transition, EMT) &R 17 58 215
fith, ISR 25 R T AR A G, AR

PRI R ZAR HRE N ), Bk R R IR
IR AR A, 2 b 7 20 SRR bR & F 1 e 0,
FOXA LI 4% EMTAE 5 Il #5200 b J /87 ks 7 A0 A
iR RS . A2 T B IR FP FOX A 3= B3 il Fh 5245
T U3 EMTRETT 5 SUM R R & (B 2A). 26
— R E R RAR , FOXATEK J51#75 SLUGHIRIA
HARFE LT, F-2F S TGF-P3FIE NI HEEMT;
B AR AR RAR , 128 R A G 2 IS Wt AR
e EMTERE S, 76 7L FOXAT Dy he = 22
PRILAE ER I ER PRI SLH (K12B)% . H T OF Sl
HFOXA W FLEUD , WX HIhRefiN4H. fEECH,
FOXA13F: £l id 5 ARMIAH A FH K520 Noteh-Hes1
SEEE (K20). FET FOXA LR A4
ALER X HCAR OC B R i AR A A R 25, X SRR
LFE: EZH2!, LSDIM, p53!2, HIF-o’. CREBBP/
EB300", LA & SWI/SNF 4L (4[5 # 33 55 5 1) ATPase! (&
3)o LA EARFN R4 SUBD A R BARHLE] WL T 3.

3 FOXAISHZEEXMERIFZ N
3.1 BIFIRREE

T 51 g VB S 53 1 v i A DG SE T I 38 =K
FEFER, REIREERT AR, (2Rt
I8 ) 24 R A TR 9 e AN TR . 1 A AR R R
G KAFIGTEAR KRS F IR TSR 2R E 5
B K 2 B U i AR ol v A B BT
FOXA 12 75 5 R M RN 7 14 11 21 e v 5847, @ it
ARMRFGATARIEAAGR AL 2 5 e e A AR e

ARJE T 4% 52 14 ] 521 v 1) 288 o] e 52 4, %t T
O ) Aif 1 Jea 1R R A R0 25 AT AT 81 e 1 e e
FHEREEMAMEM. AR YLt g & 8K T
FOXAL, ifiid F:-FKHD DNAZ5 #1545 - DNAMS,

TR R - FOXATE AT F1 i HH 2 3R 90 = Fof
FRAFLERIZEH], (1) FRHDW [IFTA 28748 ; (2) FKHDF
C-Uiig 7% ; (3) FOXAIHE R JBE N [1) 25 44 978 (structural
variants, SVs). 5 EIHT 51 H FOXA1 RN H
B RBPOERAR | ZRA > FEFOXATTE DNAH R

FKHD DNA-
binding

I
200

a-helix 1 Bl a-helix 2

FSYIS LITMAIOQAPSEML TL SETYOWIMDLPP YYRQNQQRWONSIRHSL SFNDCFVE VARSPDEP GEGSYWTLHPDSG

a-helix 3 B2 Wingl B3 Wing2

El FOXAIRZEHREE
Fig.1 Schematic diagram of FOXA1 structure
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A
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I 1
1 Wnt
o
Super ) .
(B) Gene enhance ER Resistance to endoerine
‘ | amplification reprogramming therapy
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A: FOXA 1ZE R A1 i frfg v 32 S0 e 26 RO AT S A8 T P R AR (R HEEM TR A2 HOM0E, b 2k 988 15 S AR FE 4 P2 A TGE-Biffl B T (R EEMT, %
5 RAS I Witf5 5 ML HEEMT. B: FOXA S ZLARE 5200 . ERBEPEFLIRIE 7T 20 N =R 0l FOXAIIEH Y 1 25 1% SER B2 T 80N &
WARITIRPT, HE X TR G EL N 2 WA YT T A% B AR AIFOX A VL HE R 4545 Heluminal 28 8 556 P 703694 77 BUR; FOXA TATER [ 14 3L i e (14 5%

M 5 ARIRZSAT O, ARBHVERS 3 SAR HE 42 i (L b A8 58 . C: FOXALTE 5 A JBUJE v 55 AR FL A 17 52 1 Noteh J¢ Hes 145 53 2%

A: FOXAL functions in prostate cancer. Deletion or truncation of FOXA1 mainly promote

TGF-B pathway, while truncation activates Wnt pathway indirectly. B: FOXA1 functions in breast cancer. In ER positive breast cancers, FOXAI gene
amplification induces ER reprogramming, leading to endocrine therapy resistance; FOXA1 with missense mutations makes the cancer less responsive
to hormone therapy, wild type FOXA1 helps the cancer to maintain its luminal identity, which remains sensitive to endocrine therapy. For ER negative
cancers, FOXA1 cause AR reprogramming to induce cell proliferation in AR positive cancers. C: FOXAI interacts with AR in endometrial cancer,

affecting Notch and Hes1 signaling pathways.

E2 FOXAIE=FHMRRBIEIME T

EMT, in which deletion induces AR reprogramming and

ESEmEE

Fig.2 Signaling pathway map of FOXAL1 in three hormone-dependent tumors
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PR | [ | ol
I Ll K295 methylation
HSPA1B
j FOXA1
@Dl | K270 demethylation
CP-31398, MIRA-1,
Inhibitors STIMA-1
Mutant | FOX family member
CTBP1 TP53 transcription
STK11
|| HIF-q | A
Reprogramming
PRMTS5
PROTAC|AR+FOXA+ER6+MYC
SW1/SNF detachment from
(SMARCA2/SMARCAA4) chromation
I CREBBP/ Disrupt FOXA1-
EB300 boumd enhancers

Fig.3 FOXAIl-related drug targets
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THFE B LI SR YL (0 45 5 I 5 ARBRIE (e
AT (1) 238 AT 3 i B e AR R A 5 AE 4 7% Y T 91 i
FEHFOXATRILH 28 —RIERAR, HC-i K A8
SEUR AR, BT FOXATS DNA'R % 1
gEAAE i, B WntiB B IRSh IR 465 . LAk, 28
S RGBT e R AR R AR AL R 5 e b, X
A AR N =R, ALREAE FOXAIRETR JRE 9 1R 522 R 5
B, LA FOXATFESE#4_ BT e — AR F IR T
£ (FOXA1 mastermind, FOXMIND), £5#4)_F 5537 e fir
VAT O AT IR B FOXA 1B Ath i 3 A gt Rk e,

GAOZ% BIE 2 IR M ) LNCaP4H ity (M3 =
FBURAT A IR 2R ) RN, Z954%K ARG S AN
FOXA1FT3EA, Horh 70% 107 sS e B A B 2 At
HFOXAL 48, 22 B RIS AR AR I 1T, FOXATH
AEZE A5 B DNA B I G4 AR A (HI AL
T Geta )i _Eg FOXAL 4 RIA A4 H , #27R FOXAL
HREEDNAG s A5 S WO T AR, FOXATH AR A
IRV Z A PR T 4E 47 1T 71 i ARG A8 7 22 00 H
B REFSTORATT RE A A E R BRI
AR SR EAER , {52 312 )E FKHD(winged-helix
FKHD, FKHD-MS)#) 50555 | FOXA L/E /G Hiffi & 11
ARMKHGIE IG5 T _E Rt R g & o HERER U AT
F s ) e FOXAT9 J B8 LA 1R 28Vt Bk -+ H Al
(IRTFI TR YT 52— T .

H AT R B, RRAL K FOXA | 51 ik
(1) 25 B PR 7, 10 AR FIFOX A 12 Fi 51 et /& 9 Al
BERIKSIA T. FOXALBEL %5 AR EAEH K
YT IR AT S R SR AR A O s Ay U, AEA
[ 2570 (KR A1) e vh FOX A LE 745 AN [5] (R Lk Sk
PR I R AR R . RIS a2 e, o2
WAL M, RIS e T 7, BARFOXALZ
H RTA YT B8 e 0 — AN AR e %

EAFE H 2, 18 2 BHCHLIE AT 51 B8 (castra-
tion-resistant prostate cancer, CRPC)™H, iR B AR 4b+
TREEBER A, (H AR R B0E, @it 5 — 251 HAth
()5 s R 1 BLAE T AR 2R g FH, FOXA L i
KGR 22—, AR R g () s AT A e 20
3.2 FLERER

FLR IR o Lt v R E , 1/108 Lot o
T ST A e g P XGRS, 12 R — b R g . FROWLE
FEFIE R 2R 51 R I B 25 . K Z3/410 2 e
R ARE ER R IE o KA ER A2 3 2 4 (progesterone

receptor, PR)IIE L LA 2 HER2E: R [P 238 7K ¥ ] ¥4
FLIRIE 734« luminal A% (G 41 4UE 244G ER 5)
PR'. HER-2"). luminal BEI(H 41414k ZEAGIMER
PR'FI HER-2"). HER2id F#iAA! (HER2-amplified) A
Jbasal-like L s (B4E = FIMEFLIRS ) o
ER-od i 5 111 Bl 7 45 & 9 15 S5 T RE, A
M IK B RS 7 AR AL AR K . ER-affI 45 &G 1
IRKARE B ER TR e a5 45 & A7 sl U5 1n], HL
S OK PR - AT 3 i e AR e A AR X — i FE
FEER e A1 = 91 P8 tH FOX AT R IE 7K1
T ERE . 5 ER FUEEA L, ER FLARE B
BB ERKPLHAEARE SRS EETR. A
fifr 5 A5 (237 U o 7L e S 2R 1) 22 A 400 it R e ke
FOXA1f)mRNA J i H R IEKFAEDL, KILFOXAL
7£luminal AZYF1luminal BB F mRNAFI 2K FH K ik
3 THER2 AR = B R 724,
FOXA1Re 0 T e 2L R Rk, R
— S 1E R R R IA T L AR FRER, X R B I
PR Rk s A R g L L A R IR i o B FR 7, IR T
Jet A0 T IR Th B, EL G 0 it 3 B R 28 Bk 11250,
I R I ERFLARE HH FOXA TR 84
Wing2 [X 35 # s AR FI 7L i R M 9848 S Y242CS
IX e AR 55 55 B i A0 1 7R AR R LA K. AL
il EF, Wing2 # TR FOXA & MES R HIEUS
XG5t ERA RUFI 456 L BRI T 1 S 3 19 i
SY242CSHIRAZ MBFEA R I G R X 3. Ak, 25
PR TION SY242CSHEIR T T —Fii G484k, HaxHh
B FFOXAL S AEH HIDNAT FI )fa e 45 62,
L5t 24511 ER 7L AH /2, 75 ER 8 1 FOXAL
PR B A i B B 28, T HFOXAL{E =gk
Gl RRSE S G A it A B, PRI/ ER
FLIYE HFOXA1RIA KV 5 IR AR B 2 UAE G
BT — PR i R 5 1 R R Ge it 7 R T A
KIN, FOXATHESR1E 4 B A B AH FLAE H, LA &
SR IR 75 1Y 5T I AR ELAE R PR LR 2 S ke
BT BV, FOXALR 545 KT & — AMZ
ORI TR 3 W 28 SR 1 5 IS [R )
3.3 DPEfR
B S R AR AR TR O S B R, Lotk
AL AR E R DL R 2 —, PR R R AR AR =,
HF190%~95% M JE TR, T3 46 5%~10% 4 5 7 3|
G 510 FA R A R R B . KRR RO R, OF S
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AT 53 N B B R 8 R O SR A B 20 P R

b R PR BN B R By - AR 4 b (OURR
Brenner/[{89) FRMEIR « RAMEIR . 1 A IBRRIR
ZIAAERE . IRE M EROESE . FOXALFE 24 Brenner
JR ANBE R R R ik . FOXALRIZK T 58
ITREHISER™2) . FOXALES RN 1 5 P IR bR
HR/ A, A7 AR ARk s A sE B,
B A A FIF N FOXATLE S fitgg b 22 8¢
2P, R e SR B BT PR RE K

FOXA1E GP §i9m B Dh e ot e 5/, H Al i
TEAER 22 AR TR 8E 10 1), B 25908 41 Pl R o i %
FOXA1T] 5|2 fm A R YY MG E A 1. 400
JARRE ARG 40 ISR D1, BEREEEL
W 3Pl . B2FFE AT 1. BBk 80 2 R I 7 N
FAEKH T A A R R, BBt iR,
B[ L HFOXA 1 SHDAC/K T2 3 2%, HFOXATR
e MR A v . 1R 28 MR BLRe 71356 B
1855 HDACURE 1 /N SRR AR 152 (1) gg T 1k, I
T WntfE 518 B B FOXA 1P,
34 TERNERE

ECZ Vs WA T 2% B, WHOR L 4) N 1
B PN BB S PR R | 32 W A TR A A AR,
DA FARAR T 2% WL 2R A, R M s . AN
SRV . BRI SR

DROOGHE P, [A]—p3 N[ BCH#2 41 H1 FOXAL
FIEACH R T IR R AL, It HEAE LR FOXALIFRIEK
PS5 H OB CDRN2ARG . 755 RS, [RFOXAL
W HFRIA S ERoAIPRERE DL SARAEAF R MG 5L
a2, RO SEC B I AT A

557195 H FOX AT 4% ERo-J4 ()it B AEA A
)72, EEX ERaSE 5 5 6 2k (1) i i 45 22 S 4k DR A
FOXA = B RIBFEA M) 2 IR DR, $2
/~ECH FOXA15 ERoFEAF R FE S . FIH
25 A R 20 22 2085 & Connectivity MapXf FOXA1
AR R IR A R 2 F R AT A s R,
HDACHIHI]57 5% 7] T FOXA MR IE 1995 A B4,

QIUZEPIR I, FOXA1HI ARYE ECH )22k 7K -
B S8 1 T il R A A R T R A AR R Rk KT .
FOXA1RILEHImMRAL P AREX B EFEH K. &
FOXA17K-5 ECHH B 73 G AL Z IR IR FE 2 1A
Ko AR ECHREL /2 IEAH G, thAh,
YENAR FESEFRAIXBP1. MYC. ZBTBI6FTUHRF1

KI5 % 2 FOXAL Fif B2 2 8 FOXAT T 1 i)
#l. Co-IPZrHT 7, FOXA1S ECZH M () ARFH H.
{EF . ChIP-PCRAIHT B, FOXA IR AR P LA E %5
MY C_ 37 e 2 RI3G 58 1 X ket & . ML Fi R
B, FOXA1 S5 /{/Notch] F1Hes1 8 A3 i mf DL i
ARFEISRWHE . BeAh, ARKI R RIS T FOXAL L
FIANARIESE . SRTTT, ARASEZI FOXA 140 At f2 Al
REMIEHIER . fER PR A, BRFOXALR
KT PR 0 A

4 FOXAIEIEREMIINEEIET

FOXA1##1% )5 1&11f (post-translational modification,
PTMPUHE 2 kAL SRR L. FHIEALLL X SUMO(small
ubiquitin-like modifier)&5. FOXA 441 H 2B
B p3007E 28 11/ FR TR HEAL Z1AL, LI R
FRHR I AT 5 BEAE FKHDIS N , 111 ZWB AL aT LASIIR
FOXA15 DNAW 456 71 FF AR B 9B YL 4 i 1) R
[FIFE, 75 FOXA T Bk AL I SUMOZ S 8UH:
WESAE I NIZT S T, J35 FOXATH 259 c-Ablf
Fft. EAMRHE TR R B, FOXALK6. K389m[ KA
FEAL, K267RERE R A= LA R E & 4 SUMO, K2707]
RAWIAL, AL M SUMO, K389 k4= Z AL
FRIEAL 00738 DL 3R B, FOXA L2 I & Pl 1%
Jaf& , FOXAIBIPE G M EImAL s i 4P, B fS
BT LE Y D REMIS IR AR L TR o

5 FOXAMEABEAES

H AR E 1 5 BYRIT N2, UL R 254
HWIT TR BUT. RERITS. BERAYSH
ECsR IR RIE H, SOm T8 S 2 et S e fE B
. BB — R LIRS BIMER AN BEXE
PR X T FOXAER R MR 87 o 1) /E FH AL
(3 — 20 R IS M 2 I T B € T kA

4H 23 rh 41 i 3R Y A 1Y) 3R AN A EH R — B R
FEHI ), U FEXR R EE P 43U B B1) 95 (neuroendocrine
prostate cancer, NEPC) ¥ 7T 3R B, NEPC I 117+
FROEELAG Fk R AL B K T i EZH2 . EZH2%:
i — M E OB N-F R ERE, sl
DNA F A0 T4 1 A B R i 55 . FOXAAZRTA1
JiRdeE i EZH2 R A R i v MR A R ) 32 R T
m.o FOXAMENEZH2HAFHE F YD, AT /£ EZH2
FH 2 o Tl s M T 1) 00 1) A S 0 1) 1 470 s 1) 0%
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FEENAR R IPTMA IR L0 AR AR AL s B AR R A 2B L5 SR AR A LESUMORI LR, 58 (R AL ALY

B s SRR PR A BRI AL Bz

Orange is the amino acid for which PTM is not found; red represents the phosphorylation site; blue represents the acetylation site; black represents the

SUMO site; purple represents the methylation site; green represents the rat site of phosphorylation.
B4 AEFHBEFOXAIHEEFEIRGIS

Fig.4 Post-translational modification sites of FOXA1 in different species

&1 FOXAIFFFEIHX T EF INEEFM
Table 1 The effects of FOXA1 post-translational modification on biological functions

7
Site

(oA=L

Site implication

Y429-p, Y464-p
S234-p, S427-p, S307-p

K237-ac, K240-ac, K264-ac, K267-ac, K270-ac

K237-ac, K240-ac, K264-ac, K267-ac, K270-ac;

Y249-p, Y464-p

Kinase, in vitro: antibody
Treatment: BI-4834, ischemia
metastatic potential

Effects on modified protein:
molecular association, regulation
Effects on biological processses:
chromatin organization, altered

transcription, induced

tho WEFURIL, EZH2RT 5 FOXA1E AMHBEAEH, f#
105 R -295(K295) I F AL 10T, S5 s 11
EZH2 0] DA il #9138 55 R 1) 1 8 R IA , BZH2/ F 1
FOXA 1AM 1120 8 F 52 5 142(polycomb re-
pressive complex 2, PRC2)HI EZH2 M) H B4 4% g s
PE, BT DA EZH2 4 T LA g A K AR 1

EASVER IS, M= R 7 M I 22 1 (lysine
specific demethylase 1, LSD1)41 2 FOXA1/#) K270/
FH AL P T FOXA LGP, Rk AT i@ LSD 14 7
(4548 M FOXAl. LSD1ifid 2% H3K4mel/me2ifZ 2
FESEAMHIVER . LSD L 25 H 351k 5FOXA1 DNAZ,
A1) Wing2 X3 AH AR 1) K270K IE /75 FOXA145 &
AR. FOXATI K270/ AL 5 Y i 25 65 FiT
[, HLSD15Z 2] 5 K270 H A A7 1 5 8
SEE YR Re A, BT EFOX AV g V240,
ARG S RANA, WA A K, B
BTG R i JUFILSD 1155, 4: GSK2879552F#
SP-2509 T4 % 7~ HH A i 41 i g 4 i A K Th e, HL
LSD 555 BA Y71 [l 1 8 2% & i (enzalutamide)]
HH A AT LR F A e i AR SR B [E A RO

A 4K A7 B3(transforming growth factor beta 3,
TGF-B3) A /E N FOXA LA L [ /E I 55 . FOXATLk

K G TGF-B3FIEEE L. MM _EPF, FOXA1R]
I 26 TGF-B3 M Ll i AT 4| TGF-B3%% 3¢ .
EYIRE L, FOXAL MR S5 TGF-Bf5 54 5. EMT
MAMizz). TERERE S, TGF-BE 55 S 54112
ZEVE I SRR R AL G I B DA G . TERT B e
W, TGF-BiF FHIEE ARIA S E KA R, KA HHE
() 78 3 T 40 ML ¥ TGF-B I e gk i 71 Bsd 16 4% . R
A&, TGF-B3 1 LRI T 41 e 40 M AT RS AR 2847
HARGRAIECI . H AT, £1%F TGF-BA2 A L i 751
LY2157299 AR B T IG PR T BT IFiEdE . FOXATHE
Koo BEWGIN TGPP3 L H 2R KR A &, 15T TGF-B
55HES . EMTAMZIES), TLY2157299 @ BT
R FE RN R A AR A0 ) A K AR 28, X CRPC
S A I SR A A AR R B8 7 TR FH S,
FOXA1 L HoAt FOX S B 01 AE 1T 41 i o 71 1)
RERT RG-S pS3RARM O, HUEHER M, p53 R2T3HRAR
{1 70 e 20 Mk H T FOX R AR B I R 48, R
P33T Nl FOXA VIR THRERIJE A 121, (A,
EHXEpS39878 55 (ICP-31398. MIRA-1. STIMA-145%
VIR IR IR I T R A T IR R
TENFLRMET 70, RINFEDNA X &1L, ERa
S5 AR FUECER I NV “ B gm AR TR EL FOXA LM
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DNA % A B(polymerase beta, POLB). FOXA1i#i
DNABE E &Y S B DNAK P, £REA
DNAF B 7R B, T RIE FOXAIR @I 454
DNAEE & &% K POLBIK#i ) DNA 2= 1 JEAL
DNA 2 H A AL s AR T FOX A 145 & 7 £ il
R, RYBUCEIARARAL 2, I BT X I8 5
b CpG R, IXAN A TAE G CpGA i g XL,
FOXAI-DNABBE G EWS5 T MESE il K 51
IIHE, 7E MCF-741 g 74 FH siRN AR /il DSBRF1SSBR
HEVN BRI, 2™ H 0 FOXA X ERFEIE [
(TFF1. XBPI. NRIPIFIDSCAM)H s 3iE,
T E AT LAE N ERFL BRI IR )T # 5 . SU-
RIYANZE W 50 32 31 AR TE 80%~95% ER'HL
Jiges 3Rk, TR R 48 A BRI 1A 5 W (1 VR 9T
2 FEER LR B3 R AR EBRFRFIM 245, SO )
MR R T — N ERBIT IR . ARBEIT
enobosarm( X FK GTx-024 5% ostarine) 1] 45 & H- G
AR j8 3 5 4 FEER DA K o528 Tl IR U 2E AR A1 AT
FIHIER T RSt 1l e i AR
FOXAUMERGIE T B A4 & A i)
KER T, NI A2 PSR T 145 6 25w &
filt, AT A Bl B2 A e s i . BRAEE R IR 1
2a(hypoxia-inducible transcription factor-2a, HIF-2a)

5 FOXAEAREEE T Z MR IR A5, S5t
BMA RIS, HETRM, HIF-20/& FOXA1/r
S HE AR I DS R T, 1T HIF-20d0 1741 (H AT
FEIE PR v FH SRI6 7 15 11 4 s 0 53 R P s o B 4
J R0 ) U] G0 356 A s P (R ER 7L e A o e 0,

H H6 T ECH IR 55 R FOXA 1 IAE F B A
TE, T BT SRR . (EARYE FR AT AN
£ ECHE N AR M AEFR I XBP1. MYC. ZBTB16
FIUHRF15Z 2| FOXA P12, WO 240 2L T 1E
MR RE R FOXALFI#IAR . 7550 S 1 FOXAT1HI
FERLHI AN B, R AR B S A/ Rk Rl
SO NI (RIS &, BHIhREAR AT

BHWT R B, # [ CREBBP/EP300f) /N1
FO8) 704 7T 2 2 T FOXA 145 & i 158 1 191, —
FhEr ST SWI/SNFH) /N5 PROTACH] & 2 1) AR-
FOXA V#8111 51 et A e,

i LR, BARE R FOXAL R A BhakE,
HATiE S 5 FOXAM KR8 H it EZH2. POLB.
HIF-20 55 A% A0 I8 BV, A 2008 SRR IX Le i
YT A i R AR 2R

6 EMFOXA1E%phE
MR 2, B T LR DU 2 0 0 e R 4

2 FOXAIEH b B eI IER
Table 2 The regulatory role of FOXAT in other tumors

iR L4 N Thie SR
Cancer Variance Downstream Function References
Thyroid tumors Different express level - Diagnostic markers [43]
Cholangiocarcinoma Low expression - Poor prognosis [44]
Bladder cancer Up-regulate microRNA-99a/100 Lower progression rates [45]

Chondrosarcoma Up-regulate

Nasopharyngeal carcinoma Inhibition

Cyclin B1

miR-100-5p and miR-125b-5p

Promote cell cycle progres-  [46]
sion and reduce apoptosis

Inhibit growth, migration [47]
and invasion

Cervical cancer Up-regulate circOSBPL10, Suppress cell proliferation [48]
miR-1179/UBE2Q1 axis and migration

Hirschsprung’s disease - FOXA1/DUSP6 signaling pathway ~ Improve development [49]
Lung adenocarcinoma Co-amplification NKX2-1 Malignant growth [50]
Pancreatic ductal adenocar- Promote Wnt/B-catenin signaling Promote tumor metastasis [51]
cinoma

Colon cancer FOXAI1 ubiquitination Activated miR-340-5p Promote proliferation [52]
Glioma Down-regulate miR-200a Promote proliferation and [53]

invasion
“FN HETARR .

“~ indicates that it is unknown at present.
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R PR 2 R R TR 1 PR, X FOX AT
L. R AR O AT B E B2 HE IFOX AL 4% 25 )
J& — BT I I8 B 2 W R AR 5 ). H T BB RE )
FOXAIMMEEFAVIA T K. BEEEZ SR E
WFF I R, FHIFOXA 1 AT B A I8 VA 7 A i) S
— . [HER IR, FOXATTEAS [H R 2 7
(AR 2 AN 1R (0 (e B e ), %1% e AR AR 4k
J I REEAT K HEIR T . B HT B mRNAJE W 1))
2 N, mRNAZGY) BRI R R I I8 8T 25 0t 1 34
R —, miR-431 7] 7€ 7 i Ji i ik 58 [m] FGF9iE 2]
P AEF, BT 3 F S R FOX AR, fir B 1
miR-43 10 FL A R AL 1 AT A A2 U e,
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