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An improved inoculation technique for inoculating recombinant baculovirus into

silkworm, Bombyx mori, using lipofectin
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310029, China; 2. Department of Sericulture, Shandong Agricultural University, Tai’an, Shandong 271018, China)
Abstract: Insect-Baculovirus Expression System is one of the most effective eukaryotic expression systems, which has
been widely used to produce a lot of recombinant proteins. The current inoculation method is to inject recombinant virus
directly into silkworm larvae, resulting in possibly biological danger due to virus contamination to environment during the
practical operation. Therefore, it is necessary to develop safe infection methods in order to control the diffusion of
recombinant virus. In this experiment, we tried to introduce directly the genome DNA of baculovirus, instead of virus
itself, into silkworm Bombyx mori larvae and got the same infection result. By using cationic lipofectin reagent, a new
safe and effective infection technique without virus contamination was developed.
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DL ik B 5 5 A T 2 R RE B AR R
1 MEMAE

1.1 ##

REGHAFML <5, 23~ 25CHRHTEE
RHEE ., HE FIEEEK Cellfectin 27 3% E Invitrogen
/N F) 77 5 (Cat. No:10362-010) , JE 2 ¥ E 1.0 mg/mL,

RATE R HE T —F A F BmNPV il AcNPV
8] B9 2% 32 B4 4 R 5% B (hybrid baculovirus of BmNPV
and AcNPV, HyNPV) (R/NgE%,2004) , X 84k
PETEANMGFENERNEATRFE . EXR
SR BPRNRXREFTREARBEYENNE
4R OB B AT 4 A M4 K BB F (aFGF,
bFGF) AN K M EAEKEF% (Wu e al., 2001,
2004), AL A ER W E WEK HyNPV FIE 4
% % HyNPV-bFGF 1E L5 18 o
1.2 FEEFEA DNA R &

F HyNPV % HyNPV-bFGF IE £ 5 3 Bk e B AL 4%
FRAM S21, 96 h J5 K B B 0 & 40 BT, A PBS
EHBEFEEHEL 1K, A STRATAGENE A #]
DNA Extraction Kit 28 & EH A, ¥ RNA L5
F A260/280 I 5E DNA 4 E FIRE .

1.3 BER K Cellifectin 5% % DNA B &

RBLUATHNAERERE DNA REAREBERER
5 ng/uL; Cellfectin f ¥ B 4+ %1% & 0.01.0.1
1.0 pg/pL; 3% R &5 5 DNA R H 5t BB . ¥ A
JEK Cellfectin 5% % DNA & —E B L BIIR A, 0
AKREAKERS, EANEEBKE 30 mn, §%
RBEAKRESH EHERN 20 uL; B4 30 kKR,
BER 24,

KEY BoNPV B AR B ENRBEFLERE
BEARHBERAR A G NRPRENTH—
B A RS &, 7RV R (inclusion body, IB)E{ £
£ 4K (polyhedron) , — X 2 Z H &, R A B A (ML K
#,2001), ABHMETRAZHMMES, B, R
ERBERURBTHAZAKERE P RANEER
REZBBLRBENEE,

1.4 FHESEMEORBRE

GREBEITE RS B HBEK ER S, R
EHSHEREREE DNA WIBABN S Y
V] B Acb v S B FD , TR ST B 41 L P ATHEA BB AT R,
EEAGHARBE. BLHREHEN 20 pL,
M5 30 min FARMHESR,

GOREFTE ¥ —ERMNHE DNA WBRESH
BORGFRUYEEERERE,
1.5 ZRtkKEs

B BMBRETREF L, EEMETH
BREAZAK,

2 #R

2.1 T[REH Celifectin 5 7% % DNA B & |t
REMNBLHR

AR BE B Cellfectin 575 % DNA(KWEE R 5
ng/pL) BB REREHEN EEBG B RPERRER
E 1. BMAIRE Cellfectin {UF #%  DNA ¥ XJ FRZH B]
796 h JF AT A B X Ak, BB K7 % DNA
WEHARBEHREANSES R Y, M E
Cellfectin IR & 41, BI {36 KA MK B, 40 0.01 pg/
pL,7E 96 h LEER N BB I L MK, 7E 0.1 ~ 1.0 pg/
pLYEEA,ZE 48 h MEMEINKENZ A (E
1), BEAHE F /K Cellfectin AL EFIEFRHN T
O REEEAS5HERARENARE=E BRI
BRBRRBR, XHELEMAXEREREI SHAR
BmNPV /&Y AH [F] 1) S R i, D B AR AR 8, &
9K Bk, A BRIEAT , 100 % % Ha s B 4 AU 84 7 W9 R BE
BERT. BEdAEE, RNV Cellfectin ) B
HEREBWREHEL 0.1 pg/pl EHBIKF,

R 1 TEEKE Celifectin 5% % DNA (£ R E
Sng/uL) BEAXNRENE LR

Table 1 Infection with various Cellfectin concentrations and

virus DNA (at a concentration 5 ng/pL) in Bombyx mori

Cellfectin % & (pg/pL) Z AR H Polyhedron check

Cellfectin concentration 48 h 96 h

1 + + + + + +
0.1 + + + + + +
0.01 + + o+

0 ({{#5 % DNA only virus DNA) - _
+,+ +, + + +: KKK REHEKZ L Means the amount of

polyhedron checked; — : 7 &% K ¥ B £ £ 4% Means no polyhedron; %
2 [A] The same for Table 2.
2.2 AEREFRB DNA 5 Cellfectin ;B & 5 3t K
EHBELBE

BEXR1WER, RATE Cellfectin IR E B E
7 0.1 pg/uL, 5 IR R ¥R BE #9558 DNA KR8 E 7= 4
BIFRRTEMFREDNAKRE, TRER(F)E
B,5% % DNA W7 5~ 100 ng/ul TEE A, % 48 h
HEEmER KEMNZAK, 1 ng/pl 7 96 h thIREE F|
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B 1 FRIKRE Cellfectin 5/RE DNA REF ST HEEABEHE
Fig.1 Inoculation of the mixture sclution of viras DNA and Cellfectin to silkworm Bombyx mori larva
ar FTH QK Cellfertin #RIF 27 00U 8 DNAD Cellfectin conventration is O Conly virus DNAD:
b Cellfectin #RIE20 0.1 pg/pl. Cellfectin converreaion is 0.1 pgfpd.

BEME A, 0.1 ng/pL BT BT DNAE KA, &
PR IEAR . XM, HATTRE 5 ng/pl BA S DNA IR
EHEASLEaENERTE.
%2 TRREFRE DNA 5 Celffectin{ 28 7R E 0.1 pg/ul)
RERMEETHIBRUR
Table 2 Infection with varicus virus DNA concentrations
and Cellfectin € at a concentration 0.1 pg/pL) in Bombyx mori

R, BTEARSEIZTEERBNERT L AR
FIFLFUBFEO0REEARSIELS KA, BR
£ 3 FF DNAEHS Celfectin R E B EFHNBRJUE
Table 3 Infection with virus DNA and
Cellfectin in Bombyvx mori

A DNA mﬁ(ng{pL) ZHAERE Polyhedron check

EMORE HHYE AHERETH

Virus DNA concentration AR h 9% h
100 + o+ + + o+ +
10 + + 4+ + + 4+
k] + o+ + + o+ +
1 + + + o+ +
0.1 + + +

O Cellfectin) Canly Cellfertind - -

2.3 REKRE Cellfectin SE4A7E S DNA RE R
F R EHIBEMR
ATHRNEEBEREARXHMEATRAS
BRERAR, B LRG3 RS DNA FfE R
MR EBREIEAEMA TR GENE S, TB1F
FA & HyNPV DNA BIRIB, & 4HE R IEEE
#8/% | HyNPV-bFGF DNA AT . F4if &
TEMEFEMNAB AL EEARBRATHENR.
FROEIDEW, L EREDNAEEELARE
DNA, BHEMEIEERFE, ZFEREHRE. &
ERMHREE, EHRS DNAASTAEERS
DNA #H—#, B8 100% B x4, FHAELE 2
AT . ZULHEMARSE DNAERRIEN§ T 6
RESHLELMRE DNA B2 AR EBRAR, X
ANVAEARSEPEFEFRX —IEARETEERN
IR .
2.4 %= DNAZORBHREHBELHE
BRTEEFMNEML. EO0FERAEE R

a3 Treatment Inpeodated  Pupation Math  Death
larva rumber  rmumber  roovdber nomber

A Control 10 10 10 0

REK H0 only 10 10 10 0

714 DNA HyNPV DNA only 30 30 30 0

EHFE HINPV-LFCE DNA arnly 30 30 30 0

P& B Celfectin anly 10 10 10 0

& DNA/ME AR5

HyNPV DNA + Cellfectin o 0 o o

= =} .
EARE DNARERER & 30 o o 30

HyNPV-LEFGE DNA + Cellfectin

F: DNA BEIRIEN S ng/ply Cellfertin BEFREN 0.1 ppfpl(F 4 [FD:
BLFEFHHEN W LEKw0LFEE MELA 0L EF2 4.
Notes: The final DNA concertrarion was 5 ng/pl and Cellfectin 0.1 pgf el
{The same in Table 47, The injection volime was 20 pL per larva: 30 larvae
were used for one tested group and 10 for control groups 2 repeats.

F4 BEDNAZOFRHARFTHERUR
Table 4 Infection through oral administration
of virus DNA in Bombye mori

B EYE  FEE BT
A Treatment Treared larva  Swevival  Dead larva
ruonber larva noeber nuenber
a8 Conuol 10 10 0
REK Hp0 only 10 10 0
{78 DNA HyNPV DNA only 30 30 0
EHME DNA
HyNEV-LEGE DNA anly o 30 0
P& B Celfectin anly 10 10 0
= & ey
7% DNA/ME R {ERA % 30 o
HyNPV DNA + Cellfertin
= = ey
EHRE DNATERAER & % 30 o

HyNPV-LEFGE DNA + Cellfectin

E:EmErEEEFR.

Notes: The mixture solution of DNA and lipofection was smeared to molberry
leavess which were taken to feed larva directly.
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ARE. ATHRITEAHST DNA ZOHEEGRE
BRI R, BATHA LR AL, BEARS
DNA 5 Cellfectin RN EN EEZRE 5 &
BE. £RER ORA, 205N EF T RER
R, AmeT R a AR,

3 itig

AWREH, ECRTELABRNIHZEEE
A EEFEH, 2 DNA FBHE T BR R (A 4 — 2t
WG R A E A 2 AP 4 W PR e S R
FoRHRMFH A EMN R TSR SREEERE
FHFRBRRENE. ARAET W TEEANE
PAT AR F A 2 R TR E R BT RG]
RIS JL R R R b i, BB T B AR
FRERGHEMZ M.

MREARZESIHES FHER NL1-(2, 3-
dioleyloxy> propyl -Ns N» - N-trimethylammonium chloride
{DOTMA ) dioleoyl phosphotidylethanolamine ¢ DOPE)
HL1lHRELREmMR. CFEEEHEHT
DNA ¥ AR SR A, 5§ DNA R & J5 B AL lipid-
DNA BE&4. B &Y 54 S )5 52 DNA
MR SEMAFE RIS, B YS . DEAE-
dextran ZF5 Yeih AR B, PR R ARG A MR IR 5 ~
100 7%, CHMRIAT DNA (Felgner et ol ., 1987),
RNA(Malone et af ., 1989) REEZ TR LA
[F125 Y B 40 ML, 16 BE ¥ DNA % 3 A R A4 R 45
(Sporlein and Koop- 1991). FH:fz ) B R T 7
P4 Ak B Ak, Bl T4 1) H & DNA 3R 3 BIE
SR DNA & B RS IA.

Z A BT MR B3 B 580, JLF T g 48
H.EIEIE, SREAmNER. CaRERY. 8
TR MLE A7 TE G5 O T B8 B A0 BEHEAT A DD A0 3% e
{ Brunette et af .» 19923, IXFERAIE B F F4hE4E
P RIB Ol SRS SR SR R LS 21 T RIS TE —AH
LY. BRI TR T T i S5 B AL DR
REHRA S DNA B A0 R AZ T BAAN .

Fa- RS REREF I EMARELY
AR ER B RN — T A LA,
2 A BOR BV R O R R BF e LM AR AL
Pl — B R. AR RRM T — el
A EERENERTAES. AL E DNA
ZOREEAERREYR. RETEZ &S ETH
PRI CpH 9.2 ~ 9. 8088 SR T BB RARFI 407
DNATER A E &%, XAHATS EHFFRRE T
HE PR

AN 7% BmNPV AR B B E, HE ¥
BE R BEAR 17 A ke 2 DNA Fe e N AT A B 3
STADRRYE, X B & DNA BEME A0 BAE, BE e ¥
R E MR E B SRR 2R AT
BRI — G A% Yamao Z (1999 {F F Xf
FERFEBPLENEASFRATREEZ ARRS
(ANPWERE A, BRI EA oFp £ E AR
0B ME BT ER S, RISRESAH
PR ZE A IFH T ZHEARRE mibnx &E
HA G ASNE B A,
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