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Abstract: The molting hormone, 20-hydroxyecdysone (20E), is an insect steroid hormone which plays a
dominant role in the regulation of insect molting, metamorphosis, reproduction and other physiological
processes. The 20E nuclear receptor, EcR-USP, has been identified for 20 years, and several
breakthroughs have been recently made in understanding the transcriptional regulation mechanisms of 20E-
EcR-USP. Recent research indicates that: (1) the 20E receptor is composed of two nuclear receptor
molecules, i. e., EcR and USP. (2) The EcR-USP heterodimer obtains DNA binding activity with the
assistance of a molecular chaperone-containing heterocomplex. (3) 20E transcriptionally activates the EcR-
USP heterodimer by releasing co-repressors and recruiting co-activators. (4) The ligand-receptor complex,
20E-EcR-USP, triggers a transcriptional cascade, including transcription of the 20E primary-response genes
and the 20E secondary-response genes induced by transcription factors encoded by the 20E primary-
response genes, to regulate physiological and developmental events.

Key words: Ecdysone; 20-hydrxoecdysone ( 20E ) ; EcR-USP; transcriptional regulation; MCH; co-

repressor; co-activator; PCD

OB OB E 208 K B OE ER (20- Liu et al., 2009a) ., 42 3C M 20E fy 3% 14 20 5% . DNA
hydroxyecdysone, 20E) BR MBI M BN FEEME AWM RS 4 M AE N IER #hLg A
R, EREMEERFT IR EEEEWHEE TIEAER 20E 5HZ RS & Wi IR ELH A
Fio 20E iS40 i fz Fngh d-g- AR RS, dE RPTRERE

S % IHH 2R AR P AL 4 M SE T ( programmed  cell . —
1 1 EcR 71 USP 20E =
death, PCD) 5 L F AU 4 B4k, 3 4k Sk EcR 0 USP 215 208 Sk

LR R R AT e A (R HEVE F (Wu et al., 2006 EHA 150 ZFE A TR T2 ERERE.

HETH : E5EAREIE ST H (30870299, 30870335) 3 il AT H (10JC1416700) 5 b ERMEBE“ B A" AL AT 5 of EAH
2B AR IR TS H (KSCX-EW-J-12)

TEE A 225, B, 1985 4, BILAFRAE, FENER BAMAMMREIBENS, E-mail: likangd118@ yahoo. com. cn

*WIAE#H Corresponding author, E-mail; shengli@ sippe. ac. cn

Js#5 H 34 Received ; 2011-03-01; #2232 H HH Accepted: 2011-05-11



934 B W 2£4R Acta Entomologica Sinica 54 3%

Horp— S 2 AR SE G /N SR PR R BT A (258 T Wit
R AR R R GEAR A %), NI
K #3215 (Lapenna et al., 2008) , B ZKEH 2 4
FEEMIER: — A5 EIRSFHY DNA 455 18 (DNA
binding domain, DBD) , —f&& A 2 NEt8 454
A4 5 i) DNA 7% (hormone response elements,
HREs) 45 &5 — A XA K OR 5F 19 BC 4K 45 6 3
(ligand binding domain, LBD), {i F DBD ) #& %
g, 456 AN I EC /A ( Reinking et al., 2005)
1328 H LA R IR 57 U8 — R AR K 5 Be ik
sE4L BHE B0 Drosophila melanogaster %5 B ML 1Y
20E Z{KZ [ EcR F1 USP Wi~ FE K 4t () 4% 32 1
BHASN FHE R, Hrh EcR B M 20E 45
4, USP H#: M1 EcR %454 (Riddiford et al., 2001;
Riddiford et al., 2003 ), EcR #%3f% 3 Fh 2 5 W AY .
EcR-A, EcR-B1 #il EcR-B2, USP 45t5 5&HEsh¥Y)
324k RXR R —FEH. K& EcR Al USP Al L
SHAZZ AR BRI R TR AE BT RE, B
EcR-USP i —RIA R FZ K 20E 24Kk, e 5%
IK-_E4%33 20E {55 (Beckstead et al., 2005) ,

2 EcR-USP EHFHEEBERY
HIth B T9k4% DNA & &7

HHESH 2K B B R R AT E —F o 1
1B%E H & & ¥ ( molecular chaperone-containing
heterocomplex, MCH) tp A GE3K15 DNA 25415
P, MCH ¥ {8 Hsp90 F1 Hsc70, 43FFEI54H
HAEMEH Hop, Hip Fl p23, LI Kk 14 B
FKBPS1 7l FKBP52 541 %, MCH HA % B H 5L
EHAEASEIEFHITERAVEF (Pratt and Toft, 1997)

55 HE 3h W 2 [ B AZ AR AH 8L, 7E B Hsp90,
Hsc70, Hip, Hop, FKBP53 1 p23 41/ MCH {3
BT, SRiE 20E Z Kk EcR-USP 5 ¥ — RIKKF
DNA 25676, 456 %) 20E &6/ (20E response
element, EcRE) |-, —H EcR-USP Bif — Rk 5
EcRE %454, MCH &5t M 2 1 i-DNA & & 4K EcR-
USP-EcRE Lf# %8 Tk, 720 MCH i 6 & H
Hi, EL4IESE Hsp90 I Hse70 X T34 20F 21k
EYHEERDBA, I H S EcR fAIEB & B AE
(Arbeitman and Hogness, 2000) , #H¥ K% Maduca
sexta ¥ Hsc70 NHZ5 MCH 4 5, {#i EcR-USP
7/ DNA 45415 F, 17 L7 EoR-USP 5295 — %1k
3R £ 2 R LA 67 S R 5/ A ( Rybezynski- and

Gilbert, 2000)

3 20E @ iERR B R FRSF £k
& B F 3k B 3 EcR-USP % %

Xf F— BB AROE M Z KN S, BOREE
B MR SRR EERIEER T, K55
EIIE R F 5 Z AR E LS, WIS 32k
%% ThEe (Xu et al., 1999),

MELIKR 20E RFEMARMET , —tbpHE HF
4567 EcR-USP F I8 4K I, JF-#Wl 20E T iiF
HEERW 5, #lan, —F EcR 455 % H SMRTER
S HESh Y% 3% RS BHLiE [ F SMRT F1 N-CoR %5
¥ EARRAERE], (BAEY)RE AR M AH{L . SMRTER i@
i35 Sin3A FZHE AR A Rpd3/HDAC JE L &
PRI IP AR A o SR8 —Fh EcR AR K TC A4S
& SMRTER, Hifk i Bk & 6kba, IF-FEI B
B, XA EcR-USP 3L RH i K+ SMRTER &3
W E H AR A K B FT AL (Tsai et al., 1999) , 53—
SLRHIE K7 DART1 (SREEHE 2R P LB 1)
HFLshY PRMTL [FJ5, AIXT2HEE H HA AR ER
BREEATH AL B . TR danl J5, 20E 3%
REEY T EcR MG RE®, 1A, iR H
K 7R dart] 5878 UK, EcR B9%% 3G HE B 7+
(Kimura et al., 2008) ,

20E 454 EcR-USP I i Bo k-2 1k 2 &4 20E-
EcR-USP ZJ5, biRILRH:E K FifFes Tk, I H5
RS IL P 8 3 T U R R B 5k, B,
taiman 95 % — Fh 38 [ B B R 2 K L BOS R
TAIMAN %54 7E Bt K- 1k 5 44y 20E-EcR-USP 22
b, BERIR T 20E T ¥FEH 05 5% (Bai et al.,
2000) , TRR J&—Fp4H 2 H i = iR L A R, T
HEH H3 AR 4 7 =FH ML, o BKJE
20E —ATFiE3: A Br-C () mRNA 7K 8 3% BRI,
N TRR 848 52240 & EcRE fy e 8 /R H 22 1 e
T IS VER (Sedkov et al., 2003) , CARMER 2
— PP E P ER P RS, 78 20F 51K M40
MR h B EZRHEM. 16 carmer BLEH
R AR R A, 20E % S PCD 3 FH, #E
CARMER 5 20E-EcR-USP %543 #1% 20E /- &1
LT R T %5 5% ( Cakouros et al., 2004) , DEK
R—MEAEH T FHE, PR R IABERR L R
dDEK R AF EcR 454 3-4ER EcR M2 G K+
SRARHE M B R T Ui L PR 9 %% %3R35 ( Sawatsubashi
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et al., 2009) , DOR M 5z 3R Z K 75 —Fh L
AT, ZRANESKELRE S ZEEM. DOR
5 EcR 45 G2 EcR K15 & R FIH I b7 M.
dDOR {55 By SR8 2 B ) — R 5 UM F R Th e
BRARHREY, GRS, MEVR AR TS IE W
IR FE B E S . HSl, dDOR Rk i SR
i AR /N, HE— 058 & B dDOR HyFRIETT L
PR R 55 &2 T B FOXO Fr # il ( Francis et
al., 2010) , PARP 2 —Fh 3 ADP-% ¥E 1A R & Wi,
S HEBRBERRRGENE L, ERE S2 4R
H R B IE PARP 7] LIS 20E 35 31 EcR BIE
P, It H UMK RS IR 77 20F EcR 456, @t s
Juta AR P8 EcR-USP 5| & 1) 20E ) % &
F K 55 5% 223K (Sawatsubashi ef al., 2004) , NURF
B—MKE T ATP M EREBRE Y, Edth
BB REIAR I 12 3h TR 45 ZL R M 7% 5% . B2k NURF
SRMR TIOR8 LA B AR, T LS T W B
RZRM B RHERE, WAL, 4ifbi NURF LUK
BLiAk 20E f5 XF0 EcR 454, W~ NURF 28 5
WEZZ AN H L% IS B F (Badenhorst et al.,
2005) , Gz, FEPHE FE - F 3R EE B 7 X 20E-

EcR-USP %% = AR W EHEZ B

4 20E j&33 EcR-USP 5 Tt EE
RiLEF{Ei# 20E 55

20E a4 40 Bt j o FALHI E 28R T #E
%, FEREAPWNAEBRRRTEM . B %, 20E-
EcR-USP {2 #£<1T #f Inka 40l & B 52 /8 Sh R
(ecdysis-triggering hormone, ETH) , [&] 5} ETH
533, % ETH AT WE P, 2 MM E 20E 5
BETME, P4 = (eclosion hormone, EH) {i¢ 3
ETH 43, &% ETH 5 3h B f i 7 (BB AS%,
2008) , Hk, Bofk-Z&%E &4 20E-EcR-USP J3 )
Br-C, E74, E75 11 E93 24 20E ] W B HF K FE
ik XA RN EE R G il & R AR AT 5 9%
T EE Dronc F1 Drice, FET-31% B F A reaper Fl
hid 55 20E WE M B R KR, BRAZFHE AT
AN Bz ok AR i 40 B B W A T ( Thummel
1996; Yin and Thummel, 2005; Spindler et al.,
2009; Liu et al., 2009b) .
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Fig. 1 A model for transcriptional regulation by 20-hydroxyecydsone and its nuclear receptor EcR-USP
1. Hip, hsp70 YEiZEH Hip, hsp70-interacting protein; 2;: Hop, hsp70/90 £H 4% Hop, hsp70/90-organizing protein; 3: p23, WhiEi4s & EH
Telomerase binding protein; 4: HSP90, # K75 H 90 Heat shock protein 90; 5; HSC70, # k55 H 70 Heat shock protein 70; 6; FKBP53, 4
ZFH An immunophilin. A; SMRTER, EcR 454 H An EcR-interacting protein; B: ART1, }5& PR A 1 Arginine methyltransferase 1; C:
TAIMAN, K[ R R Z AL 5 -7 A steroid hormone receptor coactivator; D: TRR, 4% H #i4 Bk FH 2% 2 B Histone methyltransferases; E:
CARMER, HEHWERA T PR B Arginine-histone methyltransferase; F; DEK, 4% H 4> T4#18 Histone chaperone; G: DOR, EcR L% K T
Coactivator of EcR; H: PARP, 3 ADP-#¥#{A3% & B Poly( ADP-ribose) polymerase; 1: NURF, %t& i H ¥ 5 &%) Chromatin remodeling complex.
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5 GitE5RE

DL B 28 T 20E-EcR-USP % s 4 L
& LTk, Bk EcR-USP LISk, — 2 MCH :pH 8 A
FHEMERFS 5 THELAE(E L),

BHRESEEB R —RIERWAFRE, X
SRR R RIEZ B 20E (55 B9/ M 15, BUisix g
R RSB R R AR KT (Hiruma and
Riddiford, 2009) , & A T f#% 20E-EcR-USP % 5 i
FEOLHIA BT Z W N AT R 7EF R B iR Oy,
20E FEHURI MUY 5 EcR-USP M EAEH, 2IEF
AR R RAERITN; e R HITE, ERMH
HRES N 20E AT 44 L R) s R BRI U7 iR R
4R AR R P ) 20E (55, AT X A 0
BRI S EA 2B N; EEFTH, MEME
AIBCIR-SZARAF S DL 7 25 9 9 TF R 4R AL i B
fith, 20E $7% EcR-USP [ R FF R TEIG IR LI iR
B (Baker et al., 2000); 7EA4 ¥ 2=t b,
20E-EcR-USP #% 5% 8 45 /2 Be AR B0 19 4% 32 1 7 5%
PE1E B S A% A (Lapenna et al., 2008)
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