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HRPUIE, W0 BE 52 10 75 JE A 1K) dsRNA 7E3%
TR AT R A P P8 B R G AT bR 5 A2 1 i 244
il ASFIFE DA ) dsRNAs ARG 25 5 51 (0 5k
BT, 5 je-1 [AVRIT dsSRNA FHIAT PR I% 75 52 1
IR T gp64 1) dsRNA [ 2 F . Flores-Jasso
LOREFER I, RNAL #IH] ACMNPV 7 sf 40 i Py 11
85 A2 K 2R sIRNA ) 3 e 30R i F A 5%,
K BT RNA(700 nt) 5 /N3 114 RNA(25 nt)
TEALAS RNAL B B B AT RIFEIRCR, 70 B
ZER ACMNPV R4 BE TG B D, AR AR
sCANMLPY, KM dsRNA %8 siRNA [BE IR £,
IR NG AR AN S 1) 5 DNA i e 55K A DNA
TR W SE RUAE T I (19K BE dsRNA % G 81 % A ks
FEAIHL BmN H, AL T BmNPV [ &
B 1 5] AR A e S 1 de-1 FI gp6d XAV 1
dsRNA % e AR 37410 BmN, &5 AR ILSEH 241
5] LA 590 R 22 A e s 104, S B )
I3 T3 T AR B Tsobe 500K 45 B R, B g
BEIE I 235 K BE lef-1 dsRNA (R4 il B 26 3k ok
pIS-IRlef1 ) BmN 4 ffi X} BmNPV KL H HLHT 1k
Kanginakudru 513 BmNPV 1 je-1 5 K1 4 #E
FEDIHEAT RNAT 05608 2 39 09T, 45 R EBoR,
7K G I (36~ 48 ) 53 [ 19 A ol ik Z0 Pk, A
HALAN M R E S TR T 86%, 1H
120 h J& T 2 Pk 52 08 5 30 RNAT TR 3CR 9t
. AT R e L BmN 41 R 5T T RNAI
I BmNPV HAGH IR, 4R WoR: fEornl#kik
K BE(>325 nt) je-1 dsRNAM, %7 /5 BL (21 nt) je-1
dsRNAML %5 F BE (21 nt) lef-1 dsSRNAMF#EE AL 41 iy
H, B BmNPV 1 Lac Z F5 K21 7K F-BH i
B, REIFRIE dSRNA [FF AL 4 L% BmNPV 1)
BT AT NIRRT BB RNAL T KAk
BmNPV HitE H AR, A8 3CLL BmNPV & il H
A RBEAE I W R IA R T lef~1 MHEIER, MER
S8 A A TR PR B K G VI R R 2 A AR
B OWEE lef-1 ISR EETT T 7T dsRNA )
BmNPV W45 (R0 HIVE ], A5 B oh kPl 4
R AR s K 2% BmNPV FRIHT 1 29 A

1 MR57FZE

1.1 #ARERs

KM BmN. B A8 A% B 2 ff A0 1
(BmNPV). E. coli TGl W& ¥k 1& i AR i 25
(Bm-BacPAKG6) H1 7 M K 2% JEAith < 2 5 AR Wy Bl 2 2

B> TAEW A SR S AR A KEATARIATT de-1
JA B 717 T R UM I K] (neo) K IA &1 pIE-Neo
AR R A SIS R ) 4R pRNAT-CMV3.
2-Neo J ik BHE (B RO A IR TTAE A 7] 77 dhs 2
T piggyBac WL B AR pigA3GFP Ay H AR R/
PR AR T BN, AN S AORAE s IR TUA
JiG A= I L B R4 RS 3R Bk TC-100 ) i ok
Invitrogen. GIBCO Al SIGMA 78 & 7§ s PR 1
WOIEE. & RNA $2HUAARI G . PCR AHIGIA ., Bt
JBE IR kit. X-gal. IPTG. G418 W H bilg M T
FEABRAF]; T4 DNA EHEH A Takara 22 5] 7 i
PCR 5191 B EY) TREA PR =] 5 K.

1.2 7%

1.2.1 pigA3-LEF-Neo M. LMK pigA3-
LEF-Neo 2% CHR[141#9 4, A4l BmNPV (1 lef-1
L7 41 (GenBank % 3% %5, L33180.1)% LA NJF
%l): agatcttgegegttaccatatatggtgacaaaaactgagtcageceg-
cgattggtggaaaaacaaactggagcecgatactgtgtaaattgtgataacgg-
ctcttttatatagtttatcctcacgagtcggttctcatttactaaggtetgctega-
acagtgcgcattcgcatctacgtacttgtcacttatttaataatactggatccg-

caccgtacagctataattattcaagagataattatagctgtacggtgcittttaa-
gettgtgtitgegttagealttitttiggaagttitttagattatitatgaatatataa-

ataaatatacgttaatataatatatattatataaatcaacgacacggcttttcatt-
ttggtgatgatcaatcttatigtictictaattgattttttigtacaataaagatgta-
tccagttttccagataaagaatttagtttgttatttcMg‘:ge}g, Hop
AR 7R A3 3 BT #% 007 1 (GenBank % 5% 5,
AF422795), B5EER51 A lef~1 1) sence J741, JiHE
T lef-1 IS ST, RS 73 7 22 38 B ik A
ployA il & 15 5 X 1k /3 %1 (GenBank *¥ 3% 5,
EF216676), H.NKIZk. B NIk, HES 550
Bg Il Kpn 1+ Xho I HIRGVIAL 5. H Bgl T FN
Xho 1 XY 5, wBEZEIH BamH 1 F1 Xho 1 XU
I pRNAT-CMV3.2-Neo 1, 3k pRNAT-A3-LEF
B k. DL pRNAT-A3-LEF b Biti, @i 514 Pl
(5’ ccgetegagtgcgegttaccatatatg 3, R k2 Xho [
fig D)7 550 F1 P2(5" gegetegaggtaccagaaataacaaac 3'
NRIZEH Xho T BEVIAL 5™ 8 A3-lef Fik &,
Wb BL, 28 Xho T M) )i o I 2F 7] A I 01 Ak B 114
pigA3GFP ", 3k 15 pigA3-LEF & 41 i ki . H
EcoR 1 B§VIFRL pIE-Neo, [R5 ie-1 JA 813 157
FERDUERE DK (neo) RIS B, SolERE pigA3-LEF
[1) EcoR T A7 5{, 3134555 K2 4K pigA3-LEF-Neo
(K1), iZ3ofR o e ) %52 s PR AT I
NG
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ITR SV40PA  gfp
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EcoR 1 Xhol Xho 1

Fig. 1 The map of transgenic vector pigA3-LEF-Neo

ITR: Inverted terminal repeat; SV40 PA: PolyA signal of SV40; gfp: Green fluorescent protein; PA3: A3 promoter of silkworm actin; Pie-1: Promoter of

immediate-early gene of silkworm baculovirus; neo: Neomycin resistance gene; lef-1: Later expression factor [ gene of silkworm baculovirus; fib- L

PA: PolyA signal sequence of fibroin light chain.

1.2.2 BmN i[5 5%, FEY S50k,

72 41 s BmN % TC-100 35 35 % (7 10%
FBS)7E 26°C A T MRERT 5.

AR Gl AU B, ) 4 (1) BE DX RN
A pigA3-LEF-Neo 5 wl, 4fiBhJ5oR: 5 wl,  JCIiE
TC-100 40 wl, A5, MABIRR G 3 jul
FIFP IR Bk 10 wls TC-100 40 pl), #E—HiRAE
U E 30 min A5 . B %K & BmN 41 4l T
35 mm [F]/NEE IR ILCAH J 35 FE R 1109, 26°C 1
F% 12 h Al 40 i e 4 Wi BE . FH G I3 TC-100 ¥
U FEIMAN 900 pl TC-100, 3 A L3 (118 A W
100 pl, BHREATR WA /0. 26TC #5157 6 h LU
J&i» 4N 1 ml TC-100 F1 200 pl FBS.

B3 KJa, 2306 WMEBE a0 i Rt i
B, FHEIFERISIN G418 F LR E K 750~ 800 mg/L
Ja, AT,

1.2.3  JEF LD50 [0, 400 20 Bk Bt %
Jeis {E 96 FLAR I IEH BmN 41 g 5l e 1k
BmN 40 il (B4l 5x 104 22 47), PR 9 40 2 31
180 wl, 597 12h, fH4HRIGEE. AR5 REFLIN 20 pl
5 2 B T (1) 2 E AR AB MG AT IR 995 75 Bm-BacPAKG,
AR 4 NES. 84h )5, M1 pl 2% X-gal
RS, SRMWLEIE AR, H Karber 15171
B LD

124 FOLBMEBENE. ¥ 5.85x10° 4~ 1EH BmN
A5 5.85x10° e e A 4l B VR A I N K5 7R AR
W, B IR R E 2 ml, B3R 12 h, 43
10 pl FRREREA 10 F1 107 (¥ 7 £E 7 BmNPV (i
TSR PRI Bl 2,77 102 pfu/mL) 3L, BEAN i FE S5
fE2 ANEE. Y 84 h 5 H 92t B B
(TE2000-U, Nikon)¥.%2, 45l % 1E % BmN 4
I R R R 41 e S e L 45

1.2.5 REZMAARMTIEL BURE #4k BmN 41
TN 96 FLH, FEFLA 5%10* A4N(200 pl), FEH 3
W, AW IEH BmN 40X . K598 12h J5, N

10 wl FiBE B4 1077 (15742 2 BmNPV 4 2 (5 23 )5
T Bk 2.77x10" pfu/ml). £EK% 24 h, B3 A
A L Bk EoR 2 53 T 2 A SR S (i
(Z ARSI /ml).

1.2.6 JREEICIGE L. 2 BIE 2106 AN LA TR IE
i BmN 40 FI A 40 i 6 FLAc, ARG RO
WAEF 2ml, JEEEM 10 W FRBE N 1021
Bm-BacPAK6(J5 ¥ (1134 54 0.51x10° pfu/ml). FEFR
24 h B B3 20 wl, MR E, HE 3 K.

1.2.7 f52 & RT-PCR. 4 B HL 1x10° /AN 22 47 (1)
BmN 41 J R LR 4 B N 6 FLAR . R IR
ANEE] T ml, BP0 Wl FREEA 102 F1 1070 [11HF
A7 BmNPV (9 5 J5U R 2 2.77x10% pfu/ml),
84 h Jii, 1AL RNA $EHA G4 i 1k B 15 5 X
40 il 5 RNA, %R 20 pl H,0 ', H 1.5 pl
RNA,  oligo dT 4% 5% /% cDNA. L. cDNA 5
B, LEFIF (CGCAAGTACGCGTTCATGAC) A
LEFIR (CAATTGTGCGGCGGTATCAAAATAT) 4
19, Y lef-1 BEDIIRE A v B,y AR
94 C #iAe Tt 2 min, 94 C 28 1 min, 53 C &t
1 min, 72 °C &M 15s, §14 355, 72°C 4
41 5min. [F]15 actin X . BT 5 140%) 4 Actin-3P1
(AACACCCCGTCCTGCTCACTG) M Actin-3 P2
(GGGCGAGACGTGTGATTTCCT).

1.2.8 HEANLTIIHT. S TEIAMNE DNA $6 A
F BmN i i 3 R A 1467 E, Y% piggyA3GFP (1)
3, %t T Invl (ATCAGTGACACTTTACCGC-
ATTGACA). Inv2 (TGACGAGCTTGTTGGTGAG-
GATTCT). Inv3 (TACGCATGATTATCTTTAACG-
TA). Inv4 (GGGGTCCGTCA AAACAAAACATC)
4 5100, HhAR I 40 f L N 41 DNA 28 Sau3A 1
BEDIG, FIEEREIAME, CUEB =Y, 55
PA Inv1/Inv2 (F6 N 3 511 57) A Inv3/Inv4 (i N T 51
351, ZMOCHR[15]8647 & n) PCR, [l
PCR 74, FofERE pUCM-T 3445 34T e 511 s
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2.1 TREF AR IFE

7 TC-100 ¥ 723 b, WS 2k £ 43 51l 500
600. 800. 900 LL & 1000 mg/L (] G418, M %
G418 14 B X6 1E i BmN 40 i AE K i 5% ma, DL
S I I AL A0 IR BIT 1K) G418 ¥R JE. 45 IR,
G418 & 7E 500~ 600 mg/L i, 40 i i 4= K iF
W JLTASZ G418 e, 4 G418 IRk F
700 mg/L i, 4 MAESE 3 RARINH B I8 (1) S A 4
Hil, ARSI AR T, B2 4 RAMAKILT5E
AN, AT WA KRR T, YIRS G418
fR I B2 15 3] 800~ 1000 mg/L I, 755 3 K40 o B
2, EBEE N HREM R AR A 41 .
[Kt, BmN 40 o #% 4% pigA3-LEF-Neo 3 K i, H]
LR IE A 750~ 800 mg/L (1) G418 fifidk, BHA ik
I EE K, Dt bb 8 7, ffix 2 M H
S5, PG LA 80% LA (& 2), ASIFI 41 gl
PG EA W R, 4RIk, KL
FU A A WL A S5 E T, AN TR) 0 7] ¢ S ik P A B I
DX 5.

Fluorescent vision

Normal vision

Fig. 2 BmN cells transfected with pigA3-LEF-Neo
(magnification 10x10)

2.2 FRER AR R AT R S G 5E 89 D
ER

I G418 HE4ETIE 2 AN UL Btk dii, 5
IEH BmN 4 fi A, #EA B A2 B4 BmNPV, &
P84 h Jg HZ BB EE, 4 RWE 3 fix,
1E (1) BmN 4 (29 ' 41 B R 2 26 Ge R B0
W SRR BRAR AL, R 2500 i S RMIRAS, 4R
2R IO ) PR S IE W, R
pigA3-LEF-Neo 713 [ 4L 40 g X} BmNPV I H
BRI PTrE. BENLIESE 5 NRLEF, 4350 BmN
I B AN AL A PR B IR R LA, A5 R R 1 P
IR, AR GFERE L R 1072 385 1070 [R5 5 (o

B2 JFB0R Eh 2.77x102 pfu/ml), Ak 40 i f) s 25
AR G 3 LY A A 3L (1 0T A1 AR 53% A6 A7, R WL
I N 44 pigA3-LEF-Neo A5, % T AL
I BmNPV HEHE.

Fig. 3 Normal and transfected cells infected with BmNPV
The original viral titer was 2.77 x10" pfu/ml. Inoculating with virus at

-10

the concentration of being 10 diluted, green fluorescence presented

transformation cells, non-fluorescence presented normal BmN cells.

Table 1 Infection ratio of BmNPV between normal

cells and transformation cells

Dilution of virus Kinds of cell Virus’ infection ratio/%
107 BmN cell 89.18
Transformation cells 36.12
10 BmN cell 77.86
Transformation cells 24.72

The original viral titer was 2.77x10" pfu/ml.

AT HE 0 I e e A AN X S A AR B
BT, AR S e e PP AL an e, 1 A4
WA RGN, AR 2 Fios. AR¥E Karber 3+
S0, BEXTFE AL AN BB I LDy SR 1072, X IE
BmN 4 Jfiff] LDs A 1075, HIEEAMAHLL, ik
S R EE I BUERE  T 5.6 £

Table 2 Tolerance of normal and transformation
cells to BmNPV

Incidence rate

Dilution of virus

Normal cell Transformation cell
10° 4/4 4/4
10" 4/4 4/4
107 4/4 3/4
10° 4/4 3/4
10+ 3/4 2/4
10° 0/4 0/4
10 0/4 0/4
107 0/4 0/4
10 0/4 0/4

The original viral titer was 0.51x10° pfu/ml. The cell density was 5x10*
(180 pl/well) where 20 .l virus in different dilution was added into.
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23 REMRFSEFCMEMANIERE LA
A LA

AL S M R BT A2 1 BmNPV J5, 7RIS 1)
AN TR B, AR B 2 M e, 25 R WK 4
JioR, BEAE 9 85 (958 22 A AR ) e W e s, R
ARG AR LG, RSN R AL, et i
TE R 2 MRS s b, UL EE AR R 1 an iy
H ) S A 52 30 W A, R B 96~ 120 h
F), FEEAAN B T ) 2 A A5 K2 A 5 a4
ey 2/3.

Quantity/(10°*ml™)
—_ [} (98] B wn D
S S S S (=) S

(=)

4 48 72 96

2 120

t/h

Fig. 4 Quantitative comparison of the polyhedron
from normal cells with that from transformation
cells infected with virus

¢—¢ : Transgenic cell; m—m: BmN cell.

SRR RE ST, HOAS [ B 4 i s 7% b
. NSRRI s, 25 RanlEl s s, BEE R
JRCGL TR AR, DA AR M RS TS TRV 204 B 1
%, HEACA G TR B3 IR R B 2 > TR
WA BRI SCE, SRR, R R
A2 10~20 1.

H LN 0
— T T T T

-lg LDs

—_ O = N W
— T

- 24 48 72 96 120
t/h

Fig. 5 Proliferation curve of BmNPV in normal BmN
cells and transformation cells

m—nm: Transgenic cell; ¢—e: BmN cell.

24 #¥ZFE= RT-RCR

DUAG R FE 107 A1 107 [ 7 2E 5 BmNPV
BECW2E 5N BE R 2.77x10"2 pfu/ml) B4 1E 5 40 i
FUELAL S 5 3R RNA, AR5 I 555 1 cDNA,
DA% H 1) cDNA ARG 5% actin F lef-1 JE PR
1T PCR, 4R 6 Jios. JHEE lef-1 BEPS )5 5%
Tk A M 52 B0 A KSR I K FE 4 AT
SRR, MR EAMR LA 107 X, B4l i
lef-1 TR1 G SE K SAXUOR 156 40 ML) 57%, 1500 254
FETEAN 1070 X, FEALANHT lef-1 [PFE KA
TE A0 LI 42%.

1 2 3 4

= __ N
FY T I i

Fig. 6 Transcription analysis of lef-1
by semi-quantitative RT-PCR
I: Normal cells were infected by virus with 10~ dilution; 2:

Transformation cells were infected by virus with 10~ dilution; 3: Normal

-10

cells were infected by virus with 107" dilution; 4: Transformation cells

-10

were infected by virus with 107" dilution.

2.5 EALESHT

CAHTIR S SRR W, piggyBac %5 % A T 11
BEPE R AEAERE AL TTAA A7 507, T 40 Hr A
DNA J BEAE Ak 40 i 35 DR 4 P 1R e N s, 54K
40 9 3L K2 DNA 28 Sau3A 1 BV 3EB R IR L G
VERFH, 4351 A Invl/Inv2 F1 Inv3/Inv4 k514,
BE4T S 1) PCR, [[ PCR 74, 7o Bk pUCM-T
WARSG AT A . B Invl/ Inv2 3788 (4 S P
HBL K/ 300bp 247, BREL 2 A s B REAT 4
Mg, RIS piggyBac 5 135 P it BLAT (1) 470
FEAE 4 AT A (TTAA). Inv3 / Invd 4 5140 0] 43 5l
P59 2 300~ 350 bp I 1 Bt HRHL 3 A PR iEAT
FEHIGE, RIILH 2 ANFPE N IE R A A 5 7
b, RN REE R AL, 5 SC#k[13, 15]4Rk0E
Mg R—2 5 — AT BRIP4 R E 7 fros:
R —B 124 bp MEAEHAAK)IT S, Blast #8345 1 &
Ry EPHN S R A FL LS 20 5 R P A
S2015-R 341 (GenBank % 3¢5 : DQ243670) [¥] 2F;
553~639 nt X3 H 82% 2k, HARKIN piggyBac
PR A AL SSREE 741 TTAA.
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ggggtecgtcaaacaaacatc gatgttcecactggectggggegactgtitttcagtacttceggtatetegegtttgttigatdcageaagactactatccaggttagag

lctecgtgagttcacctactcgcagggcgaatetagtataaccectcgaggtgactagattgggtaggataaaaaaagaggctagtttataaaaagaadgatcaaaacgc

aaatcgacgaaaatgtgtcggacaatatcaagtcgatgagcgaaaaactaaaaaggctagaatacgacaatctcacagacagegttgagatatacggtattcacgac

agcaggctgaataataaaaaaattagaaactattatttaaccctagaaagataatcatatigtgacgtacgttaagataatcatgegta

Fig. 7 Inverse PCR strategy to identify the genomic sequences flanking the insertion sites in transformed cells

Underline showed primer sequence, frame showed genome sequence, bold showed Sau3A | site.

3 it it

I e ML B T (1% 2L 22 A A4 0 A IR 0 2
I ) A A 7 R R AR ) — R A e AR
S RN E R 2 —. %S R A
154 % #4899 B (Bombyx mori nucleopolyhedrovirus,
BmNPV)E G5 L. (RIFRPU 5 Ffe By 6 1 Gk A
Wit Je b5 i AR OSSN CHFZ A
ATER AP i FE & 7 T TR 2 A 56 IR R,
—fN Ny, FAEN BmNPV IFUPEE K i, il
I HE T A TP BmNPY SRR E e e JE
WK BRECRAG. Dk, AL ERRIE KA
B} BmNPV HEHTHE 8 51k, RNAI A5 (1 36 A
DUBRZ D 55 52 0 —Fhoi A ) B, RNAL
AR FL DA ) 4546 58 0192 5 X A2 X BmNPV (1)
HEPTPESAE T AT BE.

Isobe “FUYRI ] pigeyBac e 1, 8 I 5
ERAERIL lef-1 KT BL dsSRNA(430 bp), I TX
A0 BmNPV S RGP, RV R D K
H (P A T 1 B SR, (R R S R K A
e 2T A 6 W BRSO S B e T
Kanginakudro 28R BF 45 R R, RIK de-1 K
J7 Bt dsRNA(470 bp) B R 5 e, R0
LKA FRAG T 40%. L TH R #5FE [K RNAI #2
i T XA BmNPV (9P, R ST 55 48 v R
JEHAEIR A, —HBINA RNAT I3RS dsRNA
PR PR e gy dsRNA [R7KF BL &
A fah Dicer BTETES 2 PN A K. K4kt
TFIRAHDCHERIIT T, K R I &3R4 0 BmNPV 2 5
FEPUME G N R A S A M 5%

AELE BRI R, K1 dsSRNA 5751 dsRNA
BHATFIFEM RNAL R, (HAEFLRA, —#
N HAT 21~23 nt 1) dsSRNA A RE K 4 F 081,
Valdes M LB x, 5 ie-1 B AR 1 K
dsRNA b fig 58 21 30 ACNPV 78 40 Jia v (1) 52 1)
Flores-Jasso Z={EH 9T RNAI 15 AcCMNPV & sf 4

J P A AR S R B, KT RNA(700 nt) 5
INYFITHE RNA (25 nt)% AcMNPV [ (K01 B
FW T B, HAE st MM, KK dsRNA 4%
A siRNA RIHE S RAES. BATTSE AT IS 25 SR AR AE
S5, fH DNA #AR7E R F7 BmN 41 i N 56 5% T8 1
5 ie-1 FEDH AR 1 & JE IR K dsRNA(>325 bp) . fig
TR L 40 1 BmNPV 7540 Hd Py (1 36 550> 4, 5 55 (1)
ie-1 dsRNA(21 bp) il 25 58 58 I ROR A B, —
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Resistance to BmNPV of Transformation Cells
Expressing Short lef-1 dsRNA"

LU Yin-Song, XUE Ren-Yu, CAO Guang-Li, ZHANG Peng -Jie, LIU Bo, GONG Cheng-Liang"”
(Pre-clinical Medical and Biological Science College, Soochow University, Suzhou 215123, China)

Abstract In order to investigate the inhibiting effect of RNAi on the proliferation of Bombyx mori
nucleopolyhedrovirus (BmNPV), BmN cells were transfected with transgenic vector pigA3-LEF-Neo containing
lef-1 dsRNA expression cassette, to produce stable transformation cell line screened with G418(750~ 800 mg/L).
Virus infection test showed that (1) the infection ratio of the stable transformation cells was lower than that of
normal cells by 53%, (2) the quantity of polyhedron from transformation cells were 2/3 of that of normal cells and
(3) the number of liberation virus from cell culture’s supernatant decreased more than 90%, suggesting that the
virus’ proliferation in the transformation cells was depressed significantly. The result underlying the transcriptional
level of the lef~1 gene in the transformation cells was only 2/5~ 3/5 of that in the normal cells suggested that the
transcribed lef~1 dSRNA in transformation cells inhibited the expression of the lef~1 gene. Inverse PCR was used to
locate the site of exogenous DNA fragment insertion in genome, of which the result showed that in the
transformation cells, exogenous DNA could be inserted into the cell genome randomly or at TTAA target sequence
specifically for piggyBac element transposition.
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