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Abstract Leptin is coded by obese gene. It plays important regulatory roles in energy metabolism and a number of oth-
er physiological processes of human. Using the Bac-to-Bac baculovirus expression system, a human /ep gene was sub-
cloned into the baculovirus transfer vector pFastBacHTb and was transformed into E. coli DH10Bac to construct recombi-
nant Bacmid-lep. Bacmid-lep was then used to transfect BmN cells to obtain the recombinant baculovirus. SDS-PAGE
and Western blotting detected a protein band of about 22 kD in BmN cells infected by the recombinant virus, which was
correspondent to the deduced molecular weight of human leptin. After the newly exuviated larvae of the 5th instar were
injected with the recombinant virus, the symptoms of infection appeared 4 to 5 d later. RT-PCR analysis showed tran-
scription of /ep gene in the hemolymph of infected larvae. SDS-PAGE and Western blotting also detected expression of
human leptin with 22 kD size in the hemolymph. The above results indicated that the Bac-to-Bac expression system can
be use to prepare recombinant baculovirus containing human /ep gene and the target protein can be expressed in BmN
cells and Bombyx mori larvae.

Key words  Human leptin; Bac-to-Bac baculovirus ex-

pression system; Recombinant baculovirus; Fusion pro-
WK FSEHEA:2010 - 11 30 #EZHEF:2011 01 -02

FEENTRE « 7 5 5 % R WF5% % 111 863" 7 H ( No. 2007AA100- (&IN5 Bombyx mori
504) , [EK A SRR 4T H (No. 31072083) ,

PRI RR (1080 =), T UL % (leptin) J2 MR8 3 th 0 41415
E-mail : chenweixd@ 163. com . -

TSR TR BT B S WINZIKIS R . 1994 4F Zhang 55" SERE T A
Tel :0511-85616707 , E-mail : qlzhao302@ 126. com NSRRI LR, EEBH IS = ¥ | 167 DR R4

A SIDRMRIRMRIT  \DZIA\D\FNR A= \201IN\CYKXI1 252 1. PS 3 Fht HERR: X8 W] 2011/03/22



326 ok B

2011337 (2)

B, A B HLAT 84% WARALLEE , B /0T i o 18
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TR(KE)ARAF . & BARES i mark-
er TG marker I [ i AE T AY) TREFAR
M55 A PR/ F] . Western blotting 4387 It FHATIA H I
A RAEYFARAG RAF A7, —$ih His-tag Hii
&, —Hih HRP prid il £di/h 1gG(H + L) . BH
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YURFN W H Invitrogen 2\ 7]
1.2 Jik
12,1 NERERMY S E AL EN
Y T-lep 55 41 iR % ik 2 E. coli DHI0B, $2 BT
ki HEAT BamH 1 /EcoR 1 XUEEY], =¥ 25 1% B &
BHEERE FEL K S RS RG] & 1R ep
1.2.2  EHAMRIGEEFEFE HiiK pFastBacHTb-lep (1)
¥ Bac-to-Bac ik & G LK JFi ki pFastBacHTb
28 BamH [ /EcoR 1 3G, FIRE M, R J5 5 Z i
ISR lep HI T, DNA 3% $5 fig % 452, ¥ b 2 E. coli
DHI0B , 48 B 85 41 Jot hr, I 0 328 1 FH 44 1 4 o
pFastBacHTb-lep , 28 SRR il £ N VI B i U %0 ), 7=
W2 1% B HEE e FE VR I . B4 oo % g A
TAEY TREARNRSS A FRAFT
1.2.3  EZHAFRL Bacmid-lep Ay e & % K4 E
Z ks pFastBacHTb-lep #% 4t % E. coli DH10Bac P
Mo IR A —A-5 B8 2542 BURL ( Bacmid ) | 32 %L
A4S 1A T 0955 e BARrSR 1 AN B ok, 5%
U B, pFastBac #E AANE , HAEAT 19 Tn7 3 )% T
Wit 5 E. coli DH10Bac (1) #E 4 55 K A i JBE J 7 4
HARP I A B 5 3L R A v i i i A BT Ok
PRI R P 5 K 73 DR HL Bacmid-lep, 42 HUAY
Jiki 25 0. 5% B HEHEEE RS e Uk BRI 20 %0 . DL M3
2%t (M13-1:5'-GTTTTCCCAGTCACGAC-3", M13-
2.5'-CAGGAAACAGCTATGAC-3") # lep ( GenBank
o5 :NM_000230 ) (45 514519 (lep-1:5"-AAC-
CCTGTGCGGATTCTTGT-3", lep-2: 5'-AATTCTCAGC-
ACCCAGGG-3") 43yl 4Gk 3 Xt 5| 44T PCR %
FE o PHESAEN 93 CHIAENE 3 min;94 CASE 45 s,
55 CiR K 45 5,72 CHEM 5 min, 30 NG 5
72 CHEfI 7 min, PCR J=¥)%4% 1% By g Wi 5E I B vk
YE o IR 7 s pFastBacHTD 25 B0k 4% Ak i
E. coli DH10Bac B £, 154 7 SMRFE N 1925 Bac-
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mid , 15 J5 B2 S50 1 R
1.2.4  TELFFHR Bacmid-lep 7 44 % 7% BmN 4 ifl K
EEF=Y RN 422 B8 Invitrogen 2 & J| A G4 Gy
VLIS, R IR B4 ( cellfectin reagent ) £ 2 %45 H
(1) 35 R 4 e B AR I SR B DNA B 5 1% 1 2
E M FE A AT AL Bacmid-lep 2 %5 Bacmid 435l 4% 4L it
F A BmN 4iifif, 763 & WAV T & H WL 40 B
BAE,3 ~4 d JFIREREFR M ,500 g B0 5 min f5
IERIONES 1 AR EE (PL) W % P1 ARSRR gL 5 Ax
BmN Zifif1 2 ~3 d [5G SR, 5.0 05 10 L3E R R
552 A EE (P2) . A SRR I P2 g
BRI L, RSB 5 2 AR T 10 £5 R A
(107" ~107°) , SR 5 FH AR B8 009 75 322 Fh K A
BmN 21l , A B BE 4 A 6 fL, 4L 50 pL, 55 4h
B A X IR R EE R 1 h J5 0% 2 2 W,
JIA 100 WL TC-100 ¥ F5 4 27 C & TR F S ~
7 do TR UG T VLS A A Y T A LA K 20 M
BRS04 L ) J A O, DA T 53096 52 119 50%
LR SR A M R ) i (TCID {8 o WBEER 2 100w
B B A = ) e B3, F SDS-PAGE Fil West-
ern blotting K EHNEA,
1.2.5 552 AR B B KA 4 e e H i 8 L 3Rk
AR RSS2 AURREIR 10 L JESHHERN K
Ay 5 R A, X R ZH T 5 25 Bacmid §% 4 5 4 BmN
AL ARAS B BE S TC-100 KSRk, g 32 5 %) B2
FAT R IE 5 1m 5 o 24 5 A 1 0 i S WA
W BRI W S RNA I S 5 o eDNA N &R
B AR RET ) (lep-1/1ep-2) #E4T RT-PCR 4
1 NS B ( BmActin3 B[R 519028 act-1(5'-
AACACCCCGTCCTGCTCACTG-3") 1 act-2 (5'-GGG-
CGAGACGTGTGA-TTTCCT-3") ., BZF &Mk 5 PBS
BAT, A 2 x B B REGE vl , B 7Kk v v 2241 4
M. 245 MIHE S 2 12% SDS-PAGE LK 70 & )5
ML RMRAERE, HME, M5 it
(1:1000) . —$1(1:1 000) %545 4T Western blot-
ting 734 .
2 HERE5HH
2.1 NERERRY 15 R

oA lep BRI AL E. coli DHIOB 3 7% £

72 IRBCH TR 4 BamH [ /EcoR 1 BV, 15 3] —
ZK/IN500 bp ZeAT 45 (B 1-A) , 5 NEREH

BN R/ N—2, IF Gz R Be (18 1-B) ¢

M 1 M 1

bp bp

2000 500

500

(A) B)

B 1 JRHL T-lep BamH [ /EcoR 1 EE1(A)
Sy =41 (B) B ki il 45 R
Fig. 1 Electrophorogram of plasmid T-lep digested
by BamH [ /EcoR 1 (A) and the

recovered product (B)
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AL 2 E. coli DH10B,, $5 B 5 21 5k HL Tk 2571
KNG IS (5.3 kb) M4, 41 ik 28 BamH
1 /EcoR 1 XY 774 v Uk 1 43 531 S 7w Hh oK
4.5 kb F1%y 500 bp [ 2 7t , 5 U 25 FAHAF (B
2) IEW A5 FL HAK pFastBacHTh-lep ## B o

M 1 2
bp!

4500
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Fig.2  Verification of recombinant transfer vector

pFastBacHTb-lep digested by BamH I /EcoR |

2.3 EHFH Bacmid-lep )% 5E

¥ EmH R K pFastBacHTb-lep 54kt E. coli
DH10Bac k)5 , #EHE A Ak Bacmid-lep 78 23 V
HL T 28 0. 5% BRREMEEE R i UK A o A AT RE
Bacmid-lep A #5 #i, H 3 X 5| ) ( M13-1/M13-2,
M13-1/1ep-2,lep-1/M13-2) #£47 PCR ¥4, 455"
= B UK S TR i RN R 2.9.2.0. 1.1 kb
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(3 45, SRR E A & (& 3) , 3R W] 8 4 ATk
Bacmid-lep ¥ % %3 .
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1. M13-1/M13-2 2. M13-1/lep-2 3. lep-1/M13-2
3 3 43| ¥xtEHFT4I Bacmid-lep & PCR ¥ 184 E
Fig.3 Verification of recombinant Bacmid-lep by

PCR amplification with 3 primer pairs

2.4 HEHAFHL Bacmid-lep F YL 5<% BmN 4]

B % E 1Y B A AT KL Bacmid-lep 5 %5 Bacmid 43
AEEG A BmN 0, 76 72 h J5 WA E 40 & A
78, SRR A BN TR] . A0SR BN, I
WG SR L b B o e A A A R I
A5 T (P1) 4K 228 BmN 40 i1, 224 40 i ) 3 ek
SERIE , BRI B35 (P2) 1B 45D BmN 40 it &
KAEMPREE, T 4 CLRA7

FR A 28 i s S A L IR 1 L, 1157
FGREW TCIDs, o L1 x 107" ~1 x 1073 6 4B
I B BRI A3 B e R A5 BmN 4L, 240 i B e 38 5y
W% 100% 83% .16% .0.0.0, B] UL, fEfd 50% 41
J AL B AR B B R AE 1 x 1072 ~1 x 107
21 e Reed&Muerch 25X HE 8 50% AL
e e o 5 0 2 R B 1070, B TCID,,
)_]‘7 10 -2.49 .

2.5 NEEREATER A Bm 4 H 33K KA Tl

HH 2 G FA A 2 AU BE 23 0B BN 4]
172 h 5 A A R R A L AR S R, 4
0 JD L S /N9, T A IR L s . Wi A B
¥, 47 SDS-PAGE #l1 Western blotting 43 #1, %%
SRAE IR o 2H ATIR S 7 1Y) 240 LR 0 31 /g 22 kD
8T IR 11 26T, 40 B 6 5 U A R/ IR AT 5 T AE
T A 5 s o g 5 SR A 114 20 LR R AR 3]k A
()5t TR L0 i e A R I 2 H Y 25 .
AT LA E N 98 2R 8 I fE 5 A BmN 40 i 9 3R 45 3%
K(E4),

kD

—25

LIEH Bm 40 2. ez SR RE ) BmN 40
3. LT A BmN 46/
1. Normal Bm cells 2. BmN cells infected by non-recombinant virus

3. BmN cells infected by recombinant virus

4 EAMRFEHRELEBoN Afh BHNES
K iAH] Western blotting 4347
Fig.4 Western blotting analysis of target protein
expressed in BmN cells infected by

recombinant baculovirus

2.6 NJHRE AR AN FRE 5K

W EARIR TR AR S Bl ® 4 ~5d )5
AR B 5K AU S ) R RE IR T s B Y
X B R A K RE R T B R M R AT K
WREAR o A3 IER 3 ZH SR AE 1 I AR B RNA S 7 5¢
k1 <DNA J5 H lep W9 5ESFPES 9 (lep-1/1ep-2) #E4T
PCR ¥ 388, 45 S i /R « 28 7 41 AP RO 7 SR G 1 R Aix
MR A lep % 10 5 40 2 A% BRZLBEAT i3 X
Mk (K 5) o 3 %4 M R H SDS-PAGE Fil
Western blotting il , 45 5L 7 5 21 9 2 J8 G 1) K Ax

M 1 2 3

bp

500

L 74T TC-100 HiFrBEmy 5Kt 2. P2 mAURTE K 4
3. ESTEARFE R &

1. Bombyx mori larvae injected with TC-100 culture medium

2. Bombyx mori larvae injected with non-recombinant virus
3. Bombyx mori larvae injected with recombinant virus
5 BEAMKFERERES RYRMBEH
BHEEFRE RT-PCR &7
Fig.5 RT-PCR detection of target gene transcription
in hemolymph of Bombyx mori 5th instar

larvae infected by recombinant baculovirus
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MR PG E H A CR/NR 22 kD) 3R GK, 5
B E A7 B — 206 350 2 A3 IR A
MEH R E A (E 6) o

1 234 5M 1 2 3 M
kD - kD

—25

20 —

(A) B)
A T—VESF TC-100 FEFRFEM K &, 2 S—e 2 AR aE Y R 42
34— TEAHE MR &
B 1@ 2 B I R A, 2— e s AU M K 4
3—TE4T TC-100 FE3REEM H 4
A. 1—Bombyx mori larvae injected with TC-100 culture medium,
2 ,5—Bombyx mori larvae injected with non-recombinant virus,
3 ,4—Bombyx mori larvae injected with recombinant virus
B. 1—Bombyx mori larvae injected with recombinant virus,
2—Bombyx mori larvae injected with non-recombinant virus,

3—Bombyx mori larvae injected with TC-100 culture medium
6 BRAEANKBERES RHEMEH
BHEBFRIEH SDS-PAGE(A) f
Western blotting ( B) 434
Fig.6 SDS-PAGE (A) and Western blotting (B) analyses
of target protein expressed in hemolymph
of Bombyx mori 5th instar larvae infected

by recombinant baculovirus
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6) . BT FIAS A S b B Fh i AR S A
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