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Abstract

Abstract

Retinoic acid receptor (RAR),a key member of the nuclear receptor
superfamily,plays an important role in regulation of cell growth, proliferation,
differentiation, immune, metabolism, apoptosis, etc.Traditionally, RAR considered as
a ligand-inducible transcription factor, acts through binding to particular response
elements in the promoters region of target genes and ultimately changes the
expression levels of those genes. However, the nongenomic action that mediates the
signal transduction has been focused. Previously, we found that RARy was
cytoplasmic in confluent cells, or when cells were released from serum-depletion or
treated with growth factors. In cytoplasm, RARy could interact with p85a, activate
AKT and NF-kB, and then accelerate the proliferation of cancer cells.

Acacetin(5,7-dihydrocy-4'-methoxy flavone), is a flavonoid compound from
many plants. As the key component of traditional herbal, acacetin possesses
anti-inflammatory, anti-peroxidative, anti-plasmodial, and anti-proliferative effects
and can relive spasm. Recently, acacetin has been reported to possess anticancer
activity, however, the mechanism is unclear.

In our reseach, we showed that acacetin could bind to RARYy rather than RXRaq,
and the ICsp was 12.8 pM. The cell apoptosis and inhibition of RARYy expression
induced by acacetin was dose and time dependant. To further explore the mechanism
by which acacetin-induced apoptosis and inhibition of RARy expression, we found
that acacetin could target the RARY/PIBK/AKT signaling pathway and regulate it
negatively. Additionally, acacetin could weaken the survival effect of TNFa through
inactivating the AKT induced by TNFa. In addition, it was found that acacetin might
enhance the ATRA-induced apoptosis. Token together, identification of the new
molecular mechanism for acacetin action will be helpful for modification and

optimization of the lead compound targeting RARYy.

Key words: Acacetin; RARy; Cell apotosis
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1. %Z32HF

¥4 (Nuclear Receptors, NRs) 8 5 i & EAZ AN B A=W AR W 3 A ) 2. 10
— KKIIREE N, 48 NERSDI 200 ZAEARARNY. AL T A
NP, I REREh YR, 2 2 A AE YA N S R R E K LRSS SR A
FRFHK R~ HERBRE A AZ, AR RREAAE, 758 =K%k
B RRRE R R, QMR (androgen receptor, ARD. MEHER
A (estrogen receptor, ER). Z2¥Z 524k (progesterone receptor, PR). HE 7
& 24 (glucocorticoid receptor, GR) Alh fz i i 25224k (mineralocorticoid
receptor, MR) %5 25 TR ARRM R R E 24 W HRIREER &

(ThyroidhormoneReceptors, TR). 4EHZ52/4& (Retinoic Acid Receptor, RAR.
Retinoid X Receptor, RXR) A4E4E 2 D3 224& (Vitamin D3 Receptor, VDR) %5;
5 = 2K 9L 324K (orphan nuclear hormone receptors)!?, B[ %1 H i Jy kA5 K & 30
HRIRECARRI 24K, W Nur77, COUP- TF 4%,

FERETT T, AR T A — Ak, BRI NURE T3 b, B,
YA R FAZ A0 b R IA . H ETHIBT FER W, LS AL B IR 4.,
KIERE, HURMRANAEE = A Bi4E4E R D Jyim BRI S AR R O

2 AR A AR R ST B4 T, B NSRS C oi— B AN X, B AL
B. C. D. EMFXMY, A/B XK. FAIMLEHZAE, —H 50 4 500
NAFERH R, AT S HEAE R R T A BB SR R AR ELAE A, A
BOSEDR S E, HATROR IR, AB X AT RS HAth (s Sl Ay ok 24, (H A
HUHI ARG 2E . C X B ERSTH) DNA 454 45+ (DNA -binding domain,
DBD), DBD X & WA m IR HIEEFEEE M . /£ DNA 255X (C X)) FECHAR
gialX (EX) A B BARTRSHPONEEEX (D X)), SRFZZE
EAMEWE, ZXEEZEMESK (NN P, EX, Bifitfkst 4 X

(ligand-binding domain, LBD), st KII&ifglsk, HFFIAMNIRY, 56 KE
BOKEEIERR, AR E 124 o iBIRA R, N—ThRe 2RI, Slikds
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B SRR OS5 HI S T REAH G . AR RIE S —A FIX, fE
E XK CHish. FIXMIFHREERZE, HEMMIIREMAT0E 20, o, 1
A/B X3 E X385 — AN s 805 T Re dg (activation function,  AF) 73 7B
AF-1 R AF-2, ‘B3 B0 Sl SRt M oS B AR 32 o S AN ) O A5
o ARSZAR S AR B BC AR AR TR T A AR IR T e ThRERI 2 AR, i
ARG &5, AR R R A4k, 55T i m R B U — SR A, AT
D 0 L 5 A AR

DNA Binding Dimerization Domain
AF-1 Domain (DBD) Ligand Binding Domain (LBD) AF-2
NITAE L 5 . [Fe

B 1. R R A
DBD: DNA Z5&45#438 ; LBD: FCARSE & 451
Fig.l. Sructureof nuclear receptors

SARNE R P B 2 — 5y, T SRR, 4B A ARLIRARGR
REEREME N TR &, FECE A ROR AR, T3 AR TR B TR
RARUSI a8, ot AR S RN R T L B R
Py R 202 T R SRR O VR SRR B
Wi AEBEI  BE R A AR S — R AR . I NRs SN AR AT
SRR e B BSOS A A BUOMER R AR AT L
& BT AT o L B B A S T, BRI B0OE 2 AR ( PPARY) 122 fif 11 BB R
W% b, HFIE X AR (LXR)RIEEREZ MR FXR ) TEIG7BE IR LR it
% D RAK(VDR) fEIRYTRAER ORI . i, 4EFIRH 16T SvE 5
SRR M 9 % (Acute Promyelocytic Leukemia, APL), X224 254 H T
FEAEIRIT AR, BANS IR O 4 BT IPUE 25 Tamoxifen®, Casodex(™”
A1 Flutamide 2512200, 35 [ B 9 kb 77 24 P % 2 AR 25 0k 16 B fEEE,
JUF T K 25 2 "] B0 Koz 2 R 25wt &, B4 Wyeth Ayerst.
GlaxoWellcome. SmithKline Beecham. Lilly. Lilly/Takeda. Roche. Knoll BASF.
Ortho McNeil . Schering 1 Barr/Zeneca %53 % | Zj /A, & AHBLL 80 1232

JGo
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HAl, X ARFERZ AR 2 B T IR, BT i
Ve 2k (ER) MEvistal] TRIT B B FAMEE (Osteoporosis) BU. 4w ik
WFE 2k (AR) [¥)Casodex i T¥677 R 5 ifE (Prostate Cancer) B34, 4%} 3%
IR Z A (PR) [fIMifepristonefF y—Fh 4= (fIEEfR 2 (Abortifacient) [
BN R R 2R (MR [ Aldactone (MR) A 1597 0 IT % 3% (Heart Failure
) DO bbbz B 24k (GR) HIFlonasef] T iUiE (Allergy) M4y

EExt4EE £D32 4K (VDR) fiDovonex ] T-i477 4 K8t (Psoriasis) %9, %f
Xt HOIR IR K 24K (TR (¥ Synthroid Fi T & 77 F R IR WL RS R E (
Hypothyroidism) B9 4% 4k Hl %24 (RAR) ffJAccutaneff] T-i697 15 (Acne
) O Bt 324k (RXR) [ Targretin T-497 ¢ Jikd (Skin Cancer) 4
VRPN A A B AR AR 2 AR (PPARD JF R (12454 Avandiaf] T-i6 7 BRI (
Diabetes) ., b, &H KEN>TAEYIR TIEHE. fRuEL, B
A RUFIIFF R 5

2. NEBZH (RAR)

HENRIIRIG R B PR S AR e, IR A RIE T HE
TEH, MHREDRE ISR A B . MRS (retinoids) 2
—RRARMBMAN T ERHIAEAER A BATAEY, W ATRA, 9-cisRA %5, JLATI
TEMAEYT AN, BFER. K . BEMERESNAERS. 80 14
ARILEFH B R CENE O 2 L5 1R (all-trans retinoic acid ATRA )
FF 697 SRR GRL A (9, e SRR Ik 84.2%0h EI™, Jr4ER, MR
3 N FH 7 LR R R v AR YT R, 0 13- SRR AN R TR T S A
2 KV 22 s 20 B s, T EL R % 108 2 S 350 RN 90 22 6 200 e A R IS e A
(44491, YR 2t R e A 1 L B et — 2 A Bl U R e,

MRS M i - Bl T RAR I RXR PRI 2R RIEIhRE . MR
& (Retinoic Acid Receptor, RAR) J& T- AR [ BB = AR KR, —t% 32 ik
HREER—R, B5MER X 24k (Retinoid X Receptor, RXR) FLFE ¢
SRR M2 AL TR, WanfER. b, T MIARE . A8Ur L%,

MR Z A RAR JEH =FF%, EI RARa. RARP 1 RARy, 45 H =#f
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ANTE R R B g is, bR T Ak DR (0 AT AR B 42 R BT AR ], R A SR £
MR, W RARyY A MANF 7 7 A4E RARyL Al RARY2, 437l HANFI) & 3+
PL A1 P2 & R, 38 N AN, HAh A 0 58 A0 . BT 40 3R 32 A A [+
WRIEE M R A = S, SRR BEA LR A & BRI, ST
RA (Retinoic Acid) 1 AE 752 3808 1) 2 FE 5

l# RARs MI=FEAL . B Ay MIFEJENE, BATATLARIL, C X
VA =, 15 97 %, E IXIIEVEYES 90 %, D XEEEMEN 74%, 1 A/B X
M F XJUEEAHEMREE (- 2) ¥, RAR S WAEE A B L,
PASAE A IR BRI TG DA — 1, IR LLEE MR 23 B RIK A A, o3k
ATTAS [P 28Y R RE A 54 [ ¥ A ) 2 T e o

RAR~a
M- 50772
1 L] 155 2ne ezv 278 TwT 414 46iaa
N[ A/B :CE:EUN{&“J ! Du_-[ . ]E?EEE'I'T.;SD{}ID} e '.j[p” F____Jc
RAR-8 i | e — Jren ‘
Mr 51000 i : : : ] : i
1 ar 148 191 sas ade " 412 dddaa
Ty 23T KE 20% (homology with RAR-a) | 22 |
i ¥ ] - T 3 ] \
RAR—T ! i lL%‘gand.}__l (£} (D) {Li.gami:] 5 .L
r 50347 i l ) } ; \
1 BY 1's5 211 oy as as 421  454aa
a/a s | oj/ea s | 72/62 % | 84 and 90% (homology with RAR-a and RAR-8) | 20/15% |
[Ligands) (t.) {nsD) (Liganda)
& 2. N3k RARa,By BIE5HI B (5] B 3CHR 49)
Fig .2. Gross structures of human RARa,B,y
2.1 RAR MEF B T RE

2RIy, WBERRIE 5 il A 22 I I 0 SRR R A B AR SR B . B
AV RS BLT USRS A R PR, 2k ZIRAG, LSRR SR A S A
THTF. A5 Z44E), RARs fl RXRs M7 A5 DNA LAF
EMA G T RARE 456, RSB ROHe .,  ImAT (855 € R BV 2 DI RE «
TEBAARFAERITEOL T, RXRIRAR AR —RES DNA LRI G154
AT EE A, B I Rk h g BORE G, MR AN, HiHiER
TR I H s N Tl S8Rk R e b, RahER . 5HE
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%2 —FE, RAR fl RXR A UIANE#EYS RARE 2456155 K %Rk,
XEERED S5 AP-LRI NF-kB IXAF 1455 N TR A4 B (1 2 IRV AH FLAE A
i & A =1

U8 R 28 52 A 1) AR B PE A B B 4 R AL R (ATRA) R O- it =40 2 7%
(9-cisRA)® (18 3) , ATRA 1 9-cis-RA 1] 5 RAR 4540 HE SIS I,
i R 9-cissRA FTLLE RXR g5 & Mg itk itz sh, B2 N LA
MR, FHRZ C&mZ (g D B,

\\\.‘\OH

All-frans-RA 9-cis-RA

Bl 3. ATRA LA 9-cisRA KI5
Fig.3. Thestructureof ATRA and 9-cissRA

R VAL EERY R 1 32 pke 1
Tablel.Receptor specificity of classical and nonclassical retinoids
Retinoid class Receptor
Physiolagical retinoids
All-trans-retinoic acid RAR0,RARB,RARyY
9-cis-retinlic acid RARa,RAR,and RARy and RXRa,RXRp,and RXRy

Synthetic retinoi ds-receptor-dependent
Targrentin/bexaratene RXRa,RXRp,and RXRy

Synthetic retinoids-receptor-dependent and —independent
4-HPR/fenretinide RARf and RARy
CD437/AHPN RARy
TAC-101 RARa
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