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AF M BES RUEE FEE IR OERRT

[ bp

(ARl REEEELYHTASR, RUFERLETaERE, K 400716)

BHE EASAFEEEN GRNA FFREMXZERRIIEE,

mith =R E G RNA . hEFREMR R

BRI ALE AN RNAL ROAR R, fERTARIER E LI & B =0 WERE Bmwh3 KHF7E, AL T BN RNAL
REER, SREYN, AUBIFE =0 MRERUNERIEH R A~ )5 8 h 7, wh3dsRNA - IRERT
2.0 /L. EEBIEMIE=FRIEHN wh3dsRNA, RHTHIFZAMRERS —FHH—PBHINE, R
RERYBTEN, Bmuwhd MUZEREBENMEMBECARTHNEE, LTRS SERGERRITHNEE.

B RNA T, 5%, Brouwhd EE, F=HESE

ZER4E (522, $881.2

RNA T 2 Fire %1 RIS Hrp &I,
FHE B TR BT HEFRTEILE. Bk
et Bt HES AT fiEds
S A ST T RNAL 3R, RNAL FEE T dsRNA
B —APFEH Dicer FIZBBEY]HRE 21 ~25 nt BT
/s RNA HBE (siRNAD, 3 siRNA N SIRBI3F
817 Rl P 4R mRNA 4> T SEE -,

FEBENRTH LSRRG A, T Brwh3
HEES w3 A (10~19.6) PIRFHER, w3 L
HE—IMEENMN S, BEIMREER, WE=F
B9 (w30, EHE O (w3*> F Aojuku 7EFH Y
(w3”) %, w3 MAMNETREUINEREEHRKE
BRIENFFEEEKRENTES., HEN Bruwh3
EFESREMOREESERE. REXERERE
BIE—HIIEER, 5RO EMEEREARRIFN
iz, FME_HTERLEEFRER, ERETX
MEEED. FERREEARTRPAR, TR
BOREEE. ZEE=ZANEE (Bmh3)
4K mRNA JF%] 42 677 bp, AIF 441 ~2 501 bp
ZIEH — PR, EARTE — A K T ATP
BE B % 4% 12 B8 B ABC ( ATP-binding cassette ),
2K 687 TEEME. BEEERAE T ATPEH
S Cdomain) 6 NMEREWIE, B &S5RG
BRENEEM . Bnwh3 BRREERR A E R
MABRE, ZEENTREEESIEESE LN
th, RIMATIWAEZE HILEEFEEH, 22—
AERIT RNAL AR R H& 152 F.

Quan F ™ 2L H & B N200 F Bouok3 H F Y]
SAESE T RNAI FEFEEFHER. hfTL) GFP HEH
YERXTER, B Brwh3 EEE ) dsRNA JFEAFTIIE 7 h

WRERRERET, B2 7 ZEFARERE, FNA
HAWER LA, RNA BB R, &
557 dsRNA RIERF. HAEER Bawh3 FFRZE
HEZRAE. AR L, A E AR T &
EZ A P AEES BT E], AR] Bruoh3 dsRNA R
HNTFTFHRRNEE, EMERRbEY —ETE
24 RNAI AR E, DMERRNAH T EEEV R
F AR FI IR,

1 MRS 75

L1 PR

L1.1 Bmwh3 BEF: AEEMER, HrBRad
Bruwh3 2K mRNA 56 598 ~ 1 523 bpff] LE 7) /77
FEBwd -1 AR mMFFIRE w3 ~14 (E1).

(8)Bmush3 ¢DNA
441 598 1523 2402 2677 bp

»025 bpe——o
(By)eo3~1: s

T7 Promotor—" - >
(B3~ 14: s

T7 Promotor~— = +———
Fig.1 Features of Bmwh3 ¢cDNA and the plamids used in
the experiment
CAD Representation of the structure of the silkworm Bmuwh3 cDNA;
(B,) w3 ~1 of mRNA of Bmuwh? gene; (B,) w3 ~14 of mRNA of
Bmiwh3 gene.
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1.1.2 &|EM: BLEIGE R

L1.3 57 A Pal B8, Klenow BE. RNA &
A Kit  Ribomax™ Large Scale RNA Production
System-T7 Kit), 4 Promega 23 &) = i

1.2

1.2.1 Bmwh3 2 [F dsRNA BI85 J5F0kE w3 ~ 1
w3 ~14 RN EAETE, FESMEE R B RN
K DNA, Rl 6% dsRNA 817752 B0k
[13] #4T. E%H Pa 1 BEEMALBUR w3 ~1 H
w3 ~ 14, Klenow B§ #FF F aitb Bl de, R FH
RibomaxTM Large Scale RNA Production System-T7
( Promega &) 1R &4 B LLE AL AT w3 ~ 1 A0
w3 ~ 14 AT R4 RIS 3 IE. 58t RNA
(sense and antisense RNA D, Iy Pe¥EEERG B ik 5+
BRUURE, RRBERECCEMAENE. ff
RNAJRE, TM4CHE?2 ~3 min 7, BAHEE
. 1B KAIAEE RNA HIGE M7 Rnase 1) Dnase |
THik DNA B, £%. B/ 807, SR, O
L3, FEMT 20 W ZEFARP, 2125
BERCHIKE, O ITRRE, e —EH
WEHREWRE, RFT -80CEH.

1.2.2  ORVERLCEREES: KrmE4 b AR
FELEH 1. 110 7 HCl TEIREZ I 80 min LT R
B, A 502 T OFERIFEE TEFER B (LY
B>, R332 MIHEAESIHE 2 ~3 min. AH
JERE T M E ST L (NARISHIGE) HATiE4T,
VEGTERAIRT DUR ORI AEAT SR AL, ST BT A A R
= gtmtEl (PZBi5 4 ~8 hy 10 ~12 h 20 h) A0
MRS I IE] (PREESE 72 h LR B s E
SR ARERE (0.2, 1.0, 2.0 g/L) #1 Booh3
dsRNA, EEKREK, 2.0 g/L {1 Boueh3 JFf DNA,
VRSN 10 nl 2275, FALAGVE 5 5 57 A1 F A
0, HEESHE (FEWRE. DIER R FRD 4
HBiE BT SCEETESR FEEERR.

1.2.3 =9 EH RNAD REVW 2. 78 B EAE G AT
(B (RIS R R 4 REhRE i
REHEwing, DESRNBRLEREONERE
PROE IR L, BT O A 2R R i i p B A AR 1)
SLH I T MO SR R B ETIE S R R R
SFEAL 2R R B2 o 37 M 2 3k 3

2 4 R

2.1 Bmwh3 EE dsRNA 1755 %
TR Ak R BRI FORE DNA, BRIk A5 33 MY

e (B 2). WizmBTFF o s
Bruoh3 BEE M FHEEHREFF| —2, "TLUHT
Bruch3 B E dsRNA F) #) % H Ribomax™ Large
Scale RNA Production System-T7 ( Promega 2 7> &
FIE LR RRRL 3 ~1 w3 ~ 14 IR A&
JRIE. #1 RNA B8, BERIRBURSEHNIE. fisk
RNA &, Bk, @l dsRNA. 24 06 i
. Ay, =2.443, Ay, =1.192, (A, /A, =2.065),
WERS. 9 g/L. AN w3 ~1 B w3 ~ 14 (] ssRNA
MEGHT . 5 A dsRNA TE 1% 53R R AL T e ik
e, 1SREN BT (B 3.

Fig. 2 The plasmid DNA of Bmwh3 and digested by Pst 1
M: Marker (1 kb ladder); 7: The plasmid DNA of Bmwh3: 2, 3:
w3 ~1, w3 ~14 plasmid DNA by Pst [ digestion.

dsRNA

Fig.3 The Bmwh3 dsRNA of agarose gel electrophoresis
1: Marker (ADNA/Hindlll ) 2: w3 ~1 ssRNA; 3: w3 ~ 14 ssRNA;
4: dsRNA of Bmwh3 (before purification); 5: dsRNA of Bmuwh3

Cafter purification J; 6: The Bmwh3 plasmid by EcoR [ .

2.2 Bmwh3 dsRNA 7f % HF 5 £ 520

2.2.1 ARG ARG A . B AL E
GENIF=T R 2% A G, MERFHAMEE. if
BRI, K2 RELGHT &G, BENFE
B (B4, M3 MRRT (FgWEE) #
FOUCHFEEOEREDS (FH4b ME 400, EJL
B AN TED v & B D B A R, BB PR OF SR bk At
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Fig.4 Phenotypic changes following injection of the Bmwh3 dsRNA into the wild-type eggs
Cald Wild-type eges (dark brownd: (b2 Ced The mutant eggs of w3 and 23%: (A FPhenotype of control eggs: (el () Induction of mosaic eggs
and the white eggs by injection of Brawh3dsBNA:  (g) Wild-type embroyos at tumed-dark stage: (h2 (i) Phenotypes of the induced white eggs
developed ity head and body pigmentation stages; (j) Wild-type larvae: (k2 Larvae of w3 on the third day of the first instar; (1D Translucent larvae
after injection Briwh3dsBNA into later developed eges; (mD FPhenotypes of transhicent larvae on the third day induced by injection Bruwh3dsBNA nto
early developed eggs: (nD Phenotypes of translucent larvae induced and wide-type larvae at the first molting stage (red amows refers to the wide-type
larvaes and green arrows refers to tramshicent larvaes induced.
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Bmawh3 dsRNA BIF U0, TIE& 5 005 = R WEE)|
THRERI (B4e> MoREFEEIAT (E4D, i
P4 T TFWINE. FRHEE 10 h F8, 2803645
HRER, BENRTBMEAHE, FIE 20 b
EH, WEETEEEE. WEISE EH
Brawhd B E g IR AW ZE KK EIER &6
(P 4d).

2.2.2 AJFl dsRNA WREX ORI 0. MR 1
TLEH, P05 8 h =W Brwh3 EEAFIRE
({1 dsRNA S TWIME =47 H A& mE. 75K
BEA2.0g/L K, B hai, ATFHRRt
B, ZRERLO o/LI, THAME, K2
S AEERIN, TR T 0.2 o/L, EARARNBESAET
WAEH.

Table 1 Effect of the Bmwh3 dsRNA injected into the eggs

Number

Number of eggs with Number of the

Injection . Number of
Injection p/ g L71) of injected the following colour translucent
time hatched
eges larvaes
White Mosaic Dark brown
dsRNA of Bmawh3 0.2 8 50 0 0 0 (02 50 (1007 14 (28) 0 0
1.0 8 50 0 (02 24 (48) 26 (522 16 (32) 0 C0)
2.0 8 50 47 (94) 2 (4) 1(2) 13 (26) 6 (48)
2.0 10 90 16 (18) 54 (60) 17 (192 33 (372 0 C0)
2.0 20 50 0 (02 2 (4) 48 (96) 25 (502 0 C0)
2.0 72 50 0 (0> 0 (0 50 (100) 30 (602 13 (43)
Bmuwh3 plasmid 2.0 8 50 0 0 0 (02 50 (100 16 (32) 0 0
ddH, 0 8 50 0 0 0 (02 50 (100 17 (340 0 0
No injection 50 0 0 0 (02 50 (1007 438 (96D 0 0

The injection volume is about 10 nl. The plasmid DNA of Bmuwh3, ddH,O and without injection were controls.

2.3 Bmwh3 dsRNA S &R . WEKE

FAANERFAEFTIE S KK, LEHAKE
MEE, MERFRAEWNERTFE, MTIKEHER
BRREEE PERET 226, HAEMRDES
FiaH O, XA BRIEFTN E TS
Bruawoh3 dsRNA {5 S 8B UI7E 5 8 KRBT H I 1=
HE, HIlAEMEE S (B4, BFF
B, A T TR AR AR T MRS LB A
FRE, FEEEE (B4, MEEHEAEHER
THEFRHHAEEE, AW ERREFNE (E
4g). WEIVE S Bmwh3 dsRNA IR LT A BR L
BT

FF AR R IR R, KREEREmN AR
EWH (E4i>. E9 Buok3 EE dsRNA )2 BF R
AL BN R R 248 6, RS 2 REFEW
[ RERH BAT 0L, (BEMHREE A BT
Bmwh3 dsRNA {55 M RINTIEH AR ES R =H
UM, EREEFFEHR (B4, D, B
HHIES Bouoh3 2 F dsRNA 5 T 6 5 01 BT 0 44 0
FHEFREES (Fam), R FED @

K. WMBFNEN A ZILS RattkRR 2 RAeh, 3=
wE. BEAMAARTRER, RARKRESER

3 W ik

31 EEMRER

Quan LI IER K1 H F B3 N200 FOIES
SEFRL. FH RNAI BRI IHIE S THE = Qo5
TR E, ATBRRAEFINOFAER LER
MREREIEEAFEHAR, Bi5 TRUMNLES R
BRI HEDN, RNAL nl BRI E S EFF
H. ATa&MEMER, RINEFE=QIEREERN
HABANERKOARE. ALEREFTH Quan Z
HISCIG B RIS SHE = AiEL, S KER
2, EEHNEER: BIISE2~5h AL
EH 1110 HCl FiRFW R0 min LERES, ™E
T~8 h iIFHRE N 2.0 ¢/L 1 Bmwh3 dsRNA, I
FRFR10 nl 7245, T Quan 57E N200 TATHEEES
A, ZOPEE 4 h A 0.9 mol/L HC 7E 25C =8
1 h. FEF5)G 6 ~7 h VE8 Bruoh3 dsRNA 2 ~3 nl.
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3.2 VESTRIR). MREERT BRI AR B0

SCIGGEE RN, ANETE Bmwh3 dsRNA 8579 3K
I & O IR E E RIS, IS I E, (B
HF W B % dRNA H A &0 0 i 1E) A 5
dsRNA WRE M F . MEHFE EE, THHA
O B R AR B ST 49 10 0l 2. 0 ¢/L B dsRNA,
B4 pr BT yE BF dsRNA 20 ng 275, MIESTRTHT £
., PUAZEMEETI0 W ABENY, X5%
JERR R EHFEMATE. P7O0 12 ~ 15 h A R R
B, T20h FUEAETEEA MNEEAE
WiEfEmTER G, BE—-BEA, NEME
WHRIE BT BNA M SREETHEREB TR E
JERERPLEL, B dsRNA B A S5 S B 4+ [ K
mRNA B, AT HR A AREFEFRE. Fi,
MBI/ 8 b WRETS S EEE, 120 h AREAIIES
(e Barth, MTFRIZNEEEN Bnwh3 HE
FEIEAREAA AT AR, MEF=§ 20 b /R IE
WRENEREB R, EEMANIIE, EiTHs
ANF552 dsRNA B R0,
3.3 Bmwh3 dsRNA SR 5 kBT 320

F & w3 A ARSI ES EE AR, T
PERAL) B E RSB IR, BB AT e, ER N
% w3 54T 5 0 B A S AL IR AT I
BB R 7B, Quan F 80338 R B, T 5 Brueh3
dsRNA =52 & BB, BEAEH TXEH
FREH Bmwh3 FriEd. &, BTINASRE
ERGEM MR AT ERIAE, Bk, STE
ERAMEIRERNIEE Z LA Bmwhd EEH
BAEHTRER RS, AEEMATEREFA R
s= 4 Al 2L 4R R Abraham =171 B RF 5 E H,
Bmuwh3 TE G R E MFRESELIE LRE S K3
FoxR, UMERMOCERBEZ G, HitfEm,
Bmuwh3 TEF B I A B i H L EE 4 Ih e,
ASTHNE Bouwh3 dsRNA FEAR B RHE 3 KW &EE
T, BARNGEARZIEWE, HHBLANES
FEEGHE S0 3 00 BT IR AL O & FI R R R B
ERRER. e BREFIES M INE AT
FRHEMNRTFE OIS, T DA Bawh3 B T1E
METERADRHZERIE, FFESIERTCEsS, i
FrakdHs 5 aREFEREEER®RE. R
Bmawh3 BE SR SIHEE K B 447, Bmwh3d 1R 7]
REFIFEIRIL 2 5 6 B AT AR ) Tz i 8 i )
peike b

3.4 KB RNAI RN+ MR ZWAFEEL
FedL F AR TR X

M RNAI (R B, fr ERFEERENR
SFFIET ERGEAMNT W AR, nEEAT
PR, SHAMEREFSARMR B, T
MEERERRBRAER. HR, XMEEEEsR
Wi ARAMEEAEHFEAAFRmARESR. B
i, RERENRAERETFINES, AL
TREM 7K dsRNA TR, TEHEWMERSEEY
—EAFMMFERRNAIK R, FZREENAIE
T EST FAI MR R4 7. HRAZEERMIIEE
FHER PR 2 M08 K /NTE 500 ~ 700 bp 2181 8 EST
FF, mRsEEEEMUNH, "TESALTEH
siRNA () A FIRT[E). £ 45 S E W, K dsRNA
MEANFRERTFIRRE, £@FF0E0 A
FEHREEAKABESEETSME, RAAEHE
sOER AT

TEZ & W R R 6 I B 250 E A RNAL R,
KA THREERK G EEDT, 0T
AR, HIAMEFAMERTTE. R, &k
BTHERAT RNAI R %, AR ARKE TR A
MBE RESTH A RNAL AR EES 2, 4
F e EEAN R MR M A,
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Study on The RNA Interference of Bombyx mori Embryo”

LIU Chun, SHUAI Xiao-Rong. CHENG Ting-Cai, XU Han-Fu,

LI Chun-Feng, DAI Fang-Yin, XIA (}ing-You™ , XIANG Zhong-Huai
(The Key Seri Cultural Laboratory of Agricultural Ministry, College of Sericulture & Biotechnology
Southwest Agriculiural University, Chongging 400716, China)

Abstract  Double-stranded RNA ( dsRNA D can induce sequence-specific inhibition of gene function, this
phenomenon is termed RNA interference (RNAi). An effective RNAi method of silkworm { Bombyx mori) embryo
by introduction of double-stranded RNA corresponding to the silkworm Brmuwh3 gene into the preblastoderm eggs of
wild-type has been established based on the previous research. The results showed that the RNAi was successful
when injected Bmuwh3 dsRNA into the preblastoderm eggs within 8h after laid of wide-type silkworm and the
concentration of the Bmwh3 dsRNA must be high to 2.0 g/L. It can also induce the other w3 mutant
phenotype

translucent larvae when injected Bmwh3dsRNA into the third day of developed eggs. A conclusion
can be primarily drawn that the Bmaoh3 is not only involved in the transport of the precursors of the ommochrome
and pteridine pigments to the eye and egg, but also involved in the transport of the precursors of the pigments to the

larvae skin.

Key words RNAi., Bombyx mori. Brueh3 gene, w3 mutant
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