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1.3 EPO cDNA

EPO ¢cDNA
puCcly 8
5 3 Xbal — BamHI
pBacPAKS  BamHI
pBacEPO 5 3
BamHI Clal pBlueBacll
Invitrogen
1.4
Bm-N 35 mm dish
3
1 mL DNA
lpg DNA 2 pg H,O
50pL Lipofectin 15uL.  35pL H,O
DNA 15min
dish  27C 6h  3mL 10%
5d
1.5
Bm-N 35mm dish
0.5mL 1h 1%
200pg X-gal 2mL
dish 27C 5d 24
4d
35mm dish
1.6 PCR
CAGGATCCGAGATGGGGGTGC-
ACGAA
GCGATCTAAGACACGCAACA
Taq 92°C
1min 55C 1min 72°C 1min 30
1.7 Southern blot
DNA
Southern
a-?P-dCTP Amersham
EPO
1.8
X 5
10°pfu
37C
3
1.9 SDS-PAGE

SDS-PAGE 15% 0.35A 1h
EPO

N 24

GIBCO-BRL
1.10 ELISA
EPO ELISA Boehringer Mannheim
“ - EPO - ”
EPO

NBT BCIP

1u=1000mIU = 1000 X 6.6pg
EPO GM-CSF IL-3
TF-1
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ATG
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DNA
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Fig.1 Structure of the transfer vector pBlueBacEPO
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Fig.2 Restriction pattern of the
transfer vector pBlueBacEPQO
t.BamHl; 2. BamHI + EcoRl; 3. EcoRI; 4. Hind[l ;
5.BamHI+ Bglll ; 6. BamHI+ Xba1; M. Hindlll /3 DNA

2.3 EPO XAEEMMP IR

¥EAH rBmNPVEPO B Bm-N 4188, B /5
96h W 3K3EF L%, AT ELISA ¥, ELISA Mg
# A MRIESE LiE P EPO § B3 1360w/ mL, HFRRL:
& 4d BAOUTETA 10° M EHETF 1 mL PBS i,
REGRELE, LERTTRMT 1460/ mL, HT

BRI 4 ReTH0 MR A BN e iF R R, DL 3
¥ EPO LA E Witk 88 BmN AMM4r B ER54, B2
WREH.

kb 12 3 45
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3 HEAN#E rBmNPVEPO DNA ) Southern 244 R
Fig.3 Southern hybridization of recombinant
virus rBmNPVEPO DNA

A. Restretion pattern of virus DNA: 1. Hind[l /ADNA;2. EcoRl/
recombinant virus tBmNPVEPOQ; 3. EcoRI/wild BmNPV; 4.
EcoR1+ BamHI/recombinant virus tBmNPVEPQ; 5. EcoRI +
Bam H1/wild BmNPV

B. Southern hybridization result of A, Using EPO cDNA as a ®P
labled probe.
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B4 HEAR% BmNPVEPO DNA ) PCR £38
Fig.4 PCR assay of the recombinant
virus tBmNPVEPO DNA
M. HindIl + EcoRI/XDNA; 1. Wild BmNPV DNA; 2. rBmN-
PVEPQ DNA; 3. The transfer vector pBlueBecEPO DNA
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SREWRE, FHREFH 1 X 10°pfu rBmNPVEPO,
HRER 4 KEARBRERFIR; F 5 RHR
FEL, MR H 4 RIERIRI B, 3 5~7 KRS,
YRR GLSE 3~ 5 RAYGHM 3~6.5 KOYREM ILHKE
SR, B OREAR MR RS, B ELISA
M, &RmE 1 R, SiHOKES EPO RiER
SH 4 RetA e, B2 A Nk EL 628000u, %
MmkEPRERFAES S REERGE, AGEH
11 #E2 74000u,

®1 LlLBaNPYV ARBARBREDRLA EPO XH
Table 1 Expression of human EPO gene in silkworms
using A BmNPV vector. Amount of ThEPQ expressed
in the hemolymph at different times post

infection of recombinant virus® (w/mL) " *
Days p.i. 0 3 4 5 6.5
Larvae 0 34000 62800 46000 /
Pupae (1] 20500 47000 74000 33400

* Boehringer Mannheim EPO ELISA Kit was used in the test. lu
=6.6%10°pg
* *10 larvae or pupae were tested for each treat. Numbers in the

table are the average amount.
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Fig.5 Immunoblotting analysis for human EPO
gene products expressed in the larvae
and pupae of the silkworm

1, 2. Pupae/rBmNPVEPQ; 3. Pupae/ wild BmNPV;

4, Wild BmNPV; 5,6. Larvae/ tBmNPVEPQ;

M. Protein molecular weight standards
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High Expression of Human EPO Gene in the Larvae

and Pupae of the Silkworm Bombyx mori

ZHANG Chuan-xi' 2 JIANG Yu-lei HU Cu? WU Xiang-fu!
U Shanghai Institute of Biochemistry The Chinese Academy of Sciences Shanghai 200031
2 Institute of Applied Entomology Zhejiang University Hangzhou 310029

Abstract Erythropoietin  EPO ' is a glycoprotein hormone produced primarily by the kidney and is principal factor regu-
lating red blood cell poduction. The synthesized EPO cDNA was inserted into the transfer vector pBlueBaclll to generate
the recombinant transfer plasmid pBlueBacEPO. Cotransfection of BmN cells with pBlueBacEPO DNA and Wild BmNPV
DNA generated the recombinant virus tBmNPVEPO carrying EPO gene driven by the strong promoter of AcNPV poly-
hedrin gene. The results of Southern blot and PCR reaction confirmed that EPO gene had been correctly inserted in the
target position in the BmNPV genome. ELISA assay showed that the EPO gene was expressed with high level in the lar-
vae and pupae of the silkworm. The larvae and pupae produced as high as 62 800u and 74 000u in 1mL hemolymph on
the 4th day larve and the 5th day pupae after infection with the recombinant virus rBmNPVEPO respectively. West-
ern blot analysis showed the molecular weight of thEPO produced in the lavae or pupae was about 26kD. Biologic assay
showed the thEPO had high activity about 63 000u in per milliliter of hemolymph in vitro.

Key words  Bombyx mori nuclear polyhedrosis virus human erythropoietin gene expression Insect cells silkworm larvae

and pupae
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