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B OE: N TIRAUIREE R T, WK &SR 4% 1 1395 bp H1 972 bp 2 AAN [l K 9l 5 R Z ARJE A
Bmdhr J3 8l BE, L pGL3. 0 Basic Jg k{4, 735 M5 ' 2 WE A5 BORE , 1) FH 2 2o 40 i 9 I 3 5k 3R 508 20 LA SR A
L B ARAIRZE MUY (JHA) 50 K2 3R (20-OH-ecdysone ) FI 7 i3 (DH) X6 PE A R0 25 R W] 1395 bp 1) Bmdhr
JA B AR T 972 bp 1 Bmdhr J8 35, iX Ui Bmdhr JR 3 §7E - 941 ~ — 1364 nt X [EA7AE SR IGHE. THA WREE N
2,4,6 pg/mL I 1 2 MBS S Bl RO 1 g/ mbL I A SE DR 104 8 g/ mL B DU 1 AR 5 9 555 20-OH-
ecdysone Xif Bmdhr & 3§15 A% H R Wi HAT R ESOM AR (1, 2 wg/mL) Ip 3 25 389 98 A5 Bl 730 4k 5 W 4 e/ mLIN, J5 3)
TEE A I 5 (H R BEARSE T R I Sl R SO 2 0 9. DH X Bmdhr Ji5 83515 PR 2 00 ) R A R AR
FOHRPEE D 10 ~40 nM I, {2 25 59 58 5 2l 13 4 5 10 24 Rk BE Tk 21 60 nML IR, 15 Bl TG PR AR AN 25
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Insect hormones regulate expression of diapause hormone receptor

gene of the silkworm ( Bombyx mori) in vitro
Wang Ligang', Zhu Juan', Wang Meng', Tang Shunming'* >, Shen Xingjia'*?

(1. Jiangsu University of Science and Technology, Zhenjiang Jiangsu 212018, China)
(2. Key Laboratory of Silkworm and Mulberry Genetic Improvement, Ministry of Agriculture, Sericultural Research Institute,
Chinese Academy of Agricultural Sciences, Zhenjiang Jiangsu 212018, China)

Abstract: To study the molecular mechanism of silkworm ( Bombyx mori) diapause, two heterogeneous promoter
fragments, 1395 bp and 972 bp , of diapause hormone receptor gene ( Bmdhr) were cloned into pGL3. 0 basic vector
to construct reporter plasmids, respectively. The effects of foreign insect hormones including juvenile hormone ana-
logue (JHA), 20-OH-ecdysone and diapause hormone (DH) on regulation of Bmdhr promoter activities were ana-
lyzed in BmN cells. The results showed that the activity of 1395 bp promoter fragment was significantly lower than
that of 972 bp one, implying that there is a negative regulation element between —941 and — 1364 nt of Bmdhr pro-
moter region. JHA of 2, 4 and 6 pg/mL increased the promoter activity by 1.5 ~2. 1 folds, but JHA of 8 pg/mL
decreased the promoter activity significantly. The effects of ecdysone on the Bmdhr promoter activity revealed a
dosage dependent profile, low concentration ecdysone (1, 2 wg/ml) increased the promoter activity significantly,
ecdysone of 4 pug/mL strongly suppressed the promoter activity. When ecdysone concentration increased from 6
pg/mL to 8 and 10 pg/mL,the promoter activity recovered and increased significantly again. The effects of DH re-
vealed a dosage dependent profile too, low concentration DH (10, 20 and 40 nM) significantly enhanced the pro-
moter activity, but high concentration DH (60 to 100 nM) showed no significant effect.
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KA — M EE AT R AR, Kk
A HLENEE— H 2 2 S AR T s 1
JEU T MR AR AR T 1 AR R AR AT
FE&5r H—A1E (univoltinism ) , —fk 4 ( bivoltinism )
AL A (polyvoltinism) . AR AL PE Y S 4 A A=
B IE AR, S — A 5L Fh A A e s
eV EZ RIS MBI (DH) 75
P R AN & h A BB WG
25 COGRALIE, B EHIHM A2 15 (SG) & BRI 53 1
T AR DH, R SEIEJ5 77 i 7 09 5 A0 S, VR iR 5
15 CHEfEFH AL, SC & AN /i i DH /b, i e 52
FiJe AR E IR BRI R A R 2
Bmdhr F-ZAE NI 00 S 323k DH 6 5
T W Z A (BmDHR ) 254 st 845 N Y
FRAA BRI S B, H AT A% Bm-
dhr FERRIPIEERLS] M ATEAE.

N T RAWIIE R AT 150 T HLE, A SR AR
ek S A E e PE A AR Bmdhr E37 5] (Bm
scaf 84 | BABH01033472. 1) %11 PCR 5|4, AFK &
TARPESL A RK TR BRI 4 DNA AR , sl 11395
bp( —1364 ~ +31nt) FI972bp( =941 ~ +31n1)2 4~
AR Bmdhr J3 355 4 Bmdhr J5 355K
BN IR B RS A I R 20 ) 23k
GIHT RGeS s P RS IR R AL PR 4 IER 2 A
Py(JHA ) 858 52 380 3R (20-OH-ecdysone ) FIH; 7 ¥ R
(DH) X =G PER 2.

1 5

1.1 SEEH

Ko ACE R R BET e E R OE. coli
Topl0 . JFikr k1A pMDI18T 1 pGL3. 0 basic Zk 4 (&
Ho MR EGIEA luc) BmN 21 g bk 4l 58 4% 58
T DI R R S AR 1R 20-OH-ecdys-
one Hy HE A B B w ol WF I BTN R A 24T AR
PEIF AL R AR MUY (JHA) ZR - 515 19 A
Sigma 23 H s i B R (MW:2731.01) Hy b g5 i
AR IR W) B . 5 i BRI N DT | Tag
fiti \ T4 DNA 3% 42§ . Proteinase K 2§ =235 W B
TaKaRa (K j%) A PR 2 w). TC-100 B Ht 40 fifg 15 5%
H 4 1m s (FBS) \lipofectin sl AN Invitrogen
2N L SO AR WG I IR £ (E4030) 14 H Promega
AT ARG IR G D R AE B AR AR
A PR CAR S W 5E AL
1.2 xFEHEFEZH DNA pyREX

WA AR S 155 3 HA G22I, 2

HRSCHRL 10 ] iy 75 ik S MU A BE DR 41 DNA, 836 )
ALAEEER IS, —20°CARA7E .
1.3 BaFRFIYE

HRAk 5% 2 Ak D 20 50808 ) 2 A 18 Bmdhr 17 571
(Bm_scaf 84 | BABHO1033472. 1) ,{# Ji] Oligo 6 %k
43 HILE - 1400 bp Fl - 1000 bp 24715 L5
Y, 18 + 10 bp B TS 19, I050 53 A Kpn 1
A Bgl 1 W D)L 5 (R R 40 ) : FLS" ~ GG-
TACCCGTCGGACTTGTCGGATCT - 3',F2 5’ - GG-
TACCGTGTTGAAGTG CATGGACGA -3',R 5" -
AGATCTGACCAGCCCTCTCGACTACATT -3".

DA HE 20 DNA Sy #idR , 47 PCR 971,
P18 54 H 94°C Fi 28 4 5 min, 94°C 45 5,60°C . 1
min,72°C .2 min, 25 MEH )5 72°C ZEff 10 min.
PCR W) BERCHE UK 48 7€ F1 73 5, F DNA [l i
G2l f5 se bS] pMDI8 — T ZfAk b, AT e 56
jiE.
1.4 HiFHE

B4 P IE AR A SR Kpn 1 - Bgl 11 NI
XUEED) Ja WL UK, 73 85 2l AR 15 A W] BE 1Y Bmdhr
SRR )7 R B, 7E T4 DNA 4R BEVE TR sopE )
2 [ FEBEH LAY pGL3. O Basic 24, Ak E. coli
Topl0, §i % ) 8 4 J§i ki pGL-Bmdhr1364-luc  pGL-
Bmdhr941 -luc , 7317l K E.
1.5 ZRREsEsE RSB RIE

RN R BN 2 BRSCHER[ 11 ] 59 5 ¥ i 47
NS FRAL AR AN 24 FLBRES 37 24 b, B gupif 25
FREE R AT IO ML 15 R B VR 2 K, K 100 plL
EA S WL IR BARRN 1 g it BORLAYH G5 1 mL
JCIfiiE TC-100 572 AR S) iR T ML 4 ~5 h, B2
IHREFE R, A 300 L &4 10% FBS ¥ TC-100
REFRIE R A B A o b R LA [ v
ZRS15.B — W 2 3R A1 DH, Xof Bt 4 Jin 25 {4
ddH, 0, L pGL3. 0 basic % Yt 1 41 ffl A 23 1 % 18,
TR E A 3 K.
1.6 RHXREHMW

MPEFs YL 72 h Ji5 ,4°C 5000 r/min B0 5 min Y
EANNE, 2 bW TR, 4% 18 E4030 357 £ ( promega )
()56 B 47 40 . in 100 WL 986 R iK1 F I
B ARE A 20 p A 4 Mo O IR &), 76 Lu-
minoMeter 20,20 %¢ 't )t BE 31 b I & 94 O R W
(LUC) 1&E (28 ZEIR 10 s 24K , LAAH X 58 G0
P ( relative luminescence unit, RLU) /5" . 3
700 20 B S B R B, DA IE AR A BORL I 7 3R
BV SPSS Uk E AT 25 Sk 4t
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2.1 AEKE Bmdhr BEHFiE R

28 MI3 51 8y XU1a I 7 e, o 5 A 20K
1395 bp1 972 bp 19 7 Bt. 2 A3 8 7 1 Boar sl &%
1364 bp A1 941 bp 1Y 5° EilFFFS1, LK 31 bp B 1
SR FERIIFF. O ZREH] : sobe i i BES A A
At Bm _scaf 84 | BABH01033472. 1 [#%|— L, i B
I 5ERER] Bmdhr J5 8 F B

Rty b 42 15 JFORE pGL-Bmdhr1364-luc \pGL-
Bmdhr941-luc F1 pGI3. 0 basic Tk 433552 BmN 4
M, 565 4 ~5 h IS8 R IR AR I B FR L. 72
h AN, A6 LUC 364, R4 s BRI B A
WHFIE, AR 1 NRARIE Y, Bmdhr-941 JH 5l
EPEWLL R T Bndhr-1364 J3 21, & 2/ #1 2. 1
X W] Bmdhr 3 N e S 0 7 5 L7 - 941 ~
— 1364 nt X AT BEAFAE T AT

®1 AEKEH Bmdhr BFiEMH
Table 1 Activities of different length Bmdhr promoter
Bmdhr J3 8T 7 BASBE/bp G E A 5 (RLU)
941 1455 £85.633
1364 677 £46.733

2.2 JHA 3% Bmdhr B FiEERI R0
A 33 45 1Y i 45 5 kL pGL-Bmdhr-1364 Fll
pGL3. 0 basic Fki4> 3% BmN 20, %Y 4 ~5h
JE R AIEER ) (ZR515) e 4y 0,1,2,4,6
18 g/ mL (58 R SR M B 72 58, 72 h J5 46
I LUC J5 4, F 2828 B A0fN RV B T IE, 25 2R L
LSRR AU By 2,4 ,6 pg/ml B, J5
BT E M B e (F =2.382, P =0.003 <
0.01) , 73 HLEUEE R 0 B9 2. 0,2. 1 F1 1.5 £% 517 >4
TRANFERIAYI IR 1 pg/mL i, S5 3h 715 1 2
2 55 (F = 0.867, P =0.021 <0.05), ¥ B K
8 g/ mLE, Ji5 Bl A 1 AR 8 25955 (£ =0. 019,
P =0.001 <0.01).
2000 -
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1 REHEEDIS Bmdhr |2 3HFHIEIERNE
Fig.1 Effects of JHA on Bmdhr promoter activities

2.3 20-OH-ecdysone Xt Bmdhr JEzhFiE 1R BN
¥ #4334 1 4 45 B3 kL pGL-Bmdhr-1364 #il
pGL3. 0 basic JFki53 5|45 Y4 BmN 2 fif, %4t 4 ~5h
JEfEH B - Wi R W 0,1,2,4,6,8 F1 10
g/ mLAY 5¢ 42 55 57 2 4 IH 5 F L. 72 h S5 Al
LUC 761, It 245 3R FLEER (R I, 45 51 L &
2.2 B — Wi MR EE R O B, Bmdhr FEIR R 21
T 677 £24.33 ;24 B — Wi Ky R WK E o 1,2,6,
8,10 pg/mL B, i 2h ¥ 19 17 PR 3 0 A b 3 (F =
85.831,P =0.001 <0.01), 4 31| J& ¥k By 0 B (1
1.8,2.8,1.2,2.2,2. 4 f; MW Hy 4 pg/mL (#5514
TR T i M B ES (F =28.012,P =0.013 <
0.05) [k 0 e/ mL B} 80% .
2500

2000
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RLU
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500

0

0 1 2 4 6 8 10
Cipzmen/(ngemL™)

& 2 20-OH-ecdysone Xt Bmdhr 21 FRIiE 1200
Fig.2 Effects of 20-OH-ecdysone on Bmdhr
promoter activities

2.4 HEHREX Bmdhr BEHTFiEERRNG

¥ 4 4 1Y 2 45 kL pGL-Bmdhr-1364 FlI
pGL3. 0 basic JFkiZy 5% 4% BmN i, 554t 4 ~5h
J P B W W R Ry O AHO6T E L 10,20,40,60,80 FiI
100 nM [958 4245 FR LB e IR B 72 0. 72 h Je 4640
i, 4G LUC 154, 2825 R AR B R IE L 45
UL 3, S B R W E A 10,20,40 M i, JH 3h
T I S A (F =9. 442, P =0. 037 <0.05) , 4%
BRI A0 [ 1.7,2.3 R L5 A% 10 M4 B IRk
&4 60,80 Fi1 100 nM i}, Ji5 sl F G PR A B35 (F
=0.491,P =0.522>0.05).
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3 HEMEX Bmdhr JFEFHEERA
Fig.3 Effects of DH on Bmdhr promoter activities
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3 it

AT B R S AR BE I 1 e 38 BLAT I 25 i e
M B SRR T H IR ARk T 2 4
ANFHEE R Bmdhr J5 ) 7 B, 20 7R S0 41 g i
3% 3K 70 M, Bmdhr K& N % 55 B O A0 A5 b 9
- 1364 ~ 941 nt[X [AI 7 AL S PR FA IO, TEL AT
(http://alggen. Isi. upc. es/recerca/menu _ recerca.
html) 1 DNAstar 2443 # S 75, 1 364 bp 1) Bmdhr
Ja 8T R Bt & 8 8 7 FEAST A TATA box (GA-
TA box, it A 24> B EICIE, 4 EcREs (PuG
(G/T)TCA) .En( engrailed ) JGf4: . Zeste JG14- . AntP
JLFAI DPE SO, Ho — 1364 ~ - 941 nt Z [ {7 1
2 4> EcRE Jeff 1 A~ En JCfFT T A AntP JEff. En
TG X SR 4 PR 7 8 S KO A T
I LG T HEDY En JTAEXS Bmdhr R 25504 #1
il 7 (H IR s 1k — A SRR 5K

TEZR KBS RR W RBOR S e I RES |k
Yy BRI , 7R R A T M A 1
VL g R 8 v 2 R T 9F L Bmdhr
TEMCHT A %6 ST K SF 2 b TR 1T 33k T g B 9
R AT REL ISR Bmdhr J3 85T PR (H2, 24 20 -
OH - ecdysone &y 4 wg/mL i}, Bmdhr J& 3 F 0936 PE
B 3G 58 ST 2 T R A, L DR A 7 e —
HHIRADFFE.

DH %} Bmdhr i3 )15 1 1Y 5 Wi [7) B B A 5
RO, HURBETE 10 ~ 40 nM I, AT 1 25 19 558 5 )
TG ; HUKBEIAF] 60 nM I, JE 8l 7 P2 A
B IR RO 5 i R X e AR
B REEE A A .

ABETELE R NRER Bmdhr K& DR A 2 2% 3 12 F1
B SR i 7 1) 4 LB AR R T SE g A (HO2
FAMEN Bmdhr B B B SR BTG O, 075
BTN R AT A B8 7
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