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AcMNPV: Autographa californica multicapsid
nucleopolyhedrovirus

BEVS: baculovirus expression vector system

Bm: Bombyx mori

BmUGT]I: Bombyx mori phenol
UDP-glucosytransferase

B-gal B-galactosidase

BmNPV  Bombyx mori nucleopolyhedrovirus

BusuNPV Buzura  suppressaria  single
nucleocapsid nucleopolyhedrovirus

BV: budded virus

cat: chloramphenicol acetyltransferase gene

CfMNPV  Choristoneura fumiferana multiple
nucleopolyhedrovirus

CpGV: Cydia pomonella granulovirus

cpm: counts per minute

DH diapause hormone

egt: ecdysteroid UDP-glucosyltransferase gene

EGT: ecdysteroid UDP-glucosyltransferase

EpapGV: Epinotia aporema granulovirus

EppoNPV: Epiphyas postvittana
nucleopolyhedrovirus

FBS: fetal bovine serum

GV: granulovirus

HaSNPV: Helicoverpa armigera

single-nucleocapsid nucleopolyhedrovirus
HearNPV Haliothis armigera
single-nucleocapsid baculovirus

hr3  homologous region-3

hpi: hours post infection

ie-1: immediate-early gene-1

JH: juvenile hormone

JHA: juvenile hormone analogue

LdMNPV: Lymantria dispar
multinucleocapsid nucleopolyhedrovirus

luc: luciferase gene

Luc: luciferase activity

LT5o: median lethal time

MabNPV: Mamestra brassicae
nucleopolyhedrovirus
MacoNPV: Mamestra configurata
nucleopolyhedrovirus

MH: molting hormone
NPV: nucleopolyhedrovirus
OpMNPV: Orgyia pseudotsugata
multinucleocapsid nucleopolyhedrovirus
OREF: open reading frame

OV: occluded vrius

PBS: phosphate buffered saline

PCR: polymerase chain reaction

pfu plaque forming unit

polh: polyhedrin gene

PxGV: Plutella xylostella granulovirus
SeMNPV: Spodoptera exigua multicapsid
nucleopolyhedrovirus

St: Spodoptera frugiperda

SpliMNPV: Spodoptera littoralis multicapsid
nucleopolyhedrovirus

XcGV: Xestia c-nigrum granulovirus
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Abstract

Baculoviruses are potential insecticides without pollution. However, a primary disadvantage of
inability to kill target insects rapidly has strongly limited their use as insecticides. Baculoviruse
ecdysteroid UDP-glucosyltransferase (eg?) genes are non-essential for the replication of viruses. Host
insects infected by egz-minus baculoviruses succumbed to the viral infection sooner than those infected
by wild-type viruses. Thereby the efficiency of recombinant baculoviruses as insecticides can be
improved by deletion of egt genes. Meanwhile, selective marking genes or valuable protein genes can
be cloned downstream the egt promoter to facilitate the selection of recombinants and processing of
gene expression products.

This article characterized the egt gene promoters from Bombyx mori nucleopolyhedrovrius
(BmNPV) and Autographa californica nucleopolyhedrovrius (AcMNPV) and trehalase gene promoter
of B. mori. And the regulatory effects of ecdysone and juvenile hormone (JH) on egt promoter activities

were investigated as well as diapause hormone (DH) on trehalase gene promoter of B. mori.

1. Characterization of egt gene promotersfrom BmNPV and AcCM NPV

The egt gene promoter fragments of different lengths were generated from genomic DNAs of
BmNPV strain ZJ-8 and AcMNPYV, respectively. Reporter plasmids were constructed with luciferase
(luc) gene as reporter driven by egt promoter. Transient expression showed that egt promoters from
BmNPV and AcMNPV shared similar properties. Their transcriptional activities require the

transactivation of viral factor(s) and observed first at 24 hours post infection (hpi) of viruses.

2. Effect of BmNPV hr3 on egt promoter

To investigate the effect of BmNPV homologous region (4r) on egt promoter, BmNPV /r3 was
cloned into reporter plasmids downstream /uc gene. Transient expression showed that 473 increased egt
promoter activity by 1200- to 1600-fold in vitro and 130-fold in vivo. But egt promoter activities still

required the transactivation of viral factor and transcription occurred at 18 hpi.

3. Thefunctional region of egt promotersfrom BmNPV and AcM NPV

Expression assay of reporter genes driven by different lengths of egt promoter fragments was
conducted. The results revealed that promoter fragment from egt translation initiation ATG to -159 bp
upstream contains the basal promoter structure but its transcriptional activity is almost abolished; and
the main cis-acting elements for viral factors are located in the nucleotide sequence between -159 to

-309 bp upstream the translation initiation site.

4. Effects of foreign insect ecdysone and JH on egt promoter activity
Foreign insect ecdysone showed negative regulatory effect on egt promoter activity in vitro.
Ecdysone of 0.5ug/ml showed little effect, but it of over 1.0 ug/ml significantly down regulated eg?

promoter activity. In contrast to in vitro, ecdysone increased egt promoter activity by 2.6- to 15-fold in



vivo when larvae given an ecdysone injection of 4-8 pg per os. JHA showed positive regulatory effects
on egt promoter activity. JHA of 0.5-2.0 pg/ml in vitro or 50-150 pg/ml by spreading onto larvae
increased promoter activities by 0.76- to 1.46-fold and 0.76- to 4.4-fold, respectively.

5. Characterization of Trehalase promoter from Bombyx mori and Bombyx mandarina
Trehalase promoters both from B. mori and B. mandarina revealed low but significant
transcriptional activities in BmS and Sf21 cells. B. mori trehalase promoter activity was higher in

homologous Bm5 cells than that in heterologous Sf21 cells.

6. Regulatory effect of diapause hormone on trehalase Promoter from Bombyx mori

In cell media, DH concentration at the range from 13 to 33 nmol/L enhanced the promoter activity
significantly. Of which 20-27 nmol/L increased the most, by about 1.3 times. When DH dose rose to 50
nmol/L, no significant effect was observed. It revealed that DH has a regulatory effect on B. mori
trehalase promoter activity with a typical dose-dependent pattern in vitro. Moreover, there possibly

exist DH receptors in the ovary-derived Bm5 cell line.

Keywords: Bombyx mori, Baculovir us, egt gene, trehalase gene, Char acterization of gene promoter
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2~3 2000 g 2 min 3mol/L  Nal 100
mg/ml 4
7) 1x PBS Mg*"  Ca*

137 mmol/L NaCl 2.7 mmol/L KCI 4.3 mmol/L Na,HPO, 1.4 mmol/L KH,PO, pH 7.3
8) 50% TAE

242 g Tris  57.1 ml 100 ml 0.5 mol/L EDTA (pHS.0) 1 000 ml
100 0.5x TAE
9
25 40 0.25 0.25 FF
10)
(BSA) 0.15 mol/L NaCl 0.5 mg/ml
11) TER
0.1x TE 100 15min Rnase A
10 mg/ml
12) ONPG --D-
0.1 mol/L pH7.5 4 mg/ml ONPG
13) 100xMg>*
0.1 mol/L MgCl, 4.5 mol/L - 17) 0.1 mol/L
41 ml 0.2 mol/L Na,HPO4-2H,0 9 ml 0.2 mol/L NaH,PO42H,0 50 ml
14)
DDAB/DOPE Invitrogen 1:2 6.6 umol/L
DDAB  13.4 pmol/L DOPE 1 ml 142 ul
858 ul 2 mg/ml 4 6
15
ecdysone 20-B-
16
JHA ZR512
17
3.1.5
TC-100 (FBS) Serva SDS BDH
Tris Sigma OXOID (EB)

G250 R250 Fluka dNTPs 10 kD protein ladder =~ GIBCO-BRL
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A DNA/HindIII N,N’-

Aldrich Sepharose 2B
Phamarcia DDAB DOPE Sigma
NaCl KOH NaHCO;
GIBCO-BRL
3.1.6
LB 10g 5¢g 10g
NaOH pH 7.0~7.5 1 000 mL
LB LB 1.5
3.1.7
1x TC-100 1 IxI L TC-100
0.35 g NaHCO3 5 N KOH pH 6.1 62 1.1 g NaCl
900 mL 0.22 pm 10 56 30 min
100 pg/ml 100 U/mL G
3.1.8
SANYO Milli-Q Millipore
Olympus PTC-100TC PCR  MIJ Research Inc., USA Beckman L5-65B
Beckman LS-6000TA UV-260
Kodak DC120
DNASTAR Statistical Analysis System SAS Sigma
Plot
3.2
3.2.1
Summers  Smith 1987
12 em®
1 2 25
TC-100 3ml 27
3.2.2
97~98 15 mL
3000¢g 5~6 min TC-100

0.5~1.0x107 /mL
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20 DMSO
1 mL
2~3h -80
323
TC-100
27 2 3h
324
5x10° 12 cm’
I mL
Lipofectin ddH,0O
3 ml FBS
3.2.5
4 5
3 ml
3.2.6
JY-1  26% 1
1 pg DNA
5l 1x10° pfu BmNPV
3.2.7

0.4 ml

DMSO 10
-20
37
5 12 cm? 4
2 min 1h
FBS
50 pL 1 pg DNA
27 15 min DNA
4 5h
27 pUL220-luc
HSP70 F-gal
0.5 ng DNA 3
(MOI = 0.5) 1h
27 48 h
5 24 h 20l 5 pl
2h
PBS
0.1 ml 0.2 ) 2 min
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3.2.8 BmNPV  AcMNPV DNA

1

o)

3.2.9

00 N N L kWD =

3.2.10

0 N N B~ W

BmNPV 5 4 5d 1.5 ml Eppendorf
AcMNPV Sf21 4d
5000g4 10 min 500ul 0.1 SDS 30 min
0.1 SDS  ddH,O
200 pul 1x TE pHS8.0 0.1 mol/L Na,CO;  0.15 mol/L NaCl
(pH10.5) 37 30 min
2%SDS 0.5 10 min / 24 1
12000 g 4 5 min
2 2.5 95% DNA
12 000 g 4 10 min 70 200 u1 0.1 TE pH.0
4
DNA
Amp 80 pg/ml 3mlLB 37
1.5 ml Eppendorf 5000 g 5 min
150 pl Sol 15 min
300 pl Sol 150 pl 5 min
450 pul Sol 10 min 12 000 g 4 10 min
0.6 4 20 min 12 000 g 4 10 min
250 ul TER 20 pg/ml RnaseA  TE 37 20 min
300 ul PPt Buffer 4 20min 12 000 g 4 10 min
70
100 ul 0.1xTE pH 8.0 -20
DNA
3 ml LB 37 100 pl 100 mL LB
(150 pg/ml Amp) 37
50 ml 5000 g 5 min 3 ml
Sol I 30 min
6 mL Sol II 800 pl 20 min
9 ml Sol 111 30min 12000 g4 10 min
0.6 4 30 min 12000 g 4 10 min
1 ml TER 20 pg/ml RnaseA 37 20~30 min
Sepharose 2B DNA 260 nm

25 24 1 DNA
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9 1/10 3 mol/L NaAc pH®6.5 2 -20 DNA1h
10 12 000 g 4 10 min 70 300~500 ul TE
11 DNA ODys0  ODyg DNA -20
3.2.11
DNA1 2pg 1/10 10x
2 4 U/ug DNA 20 pl
37 1.5 2h DNA
3.2.12 DNA
1) DNA
DNA DNA
Eppendorf -70
30 min 37 10 min 1 3 12 000 g 10 min
-20
2) DNA
3~5 V/em DNA
Eppendorf 3 TE 65 10 min 37
/ 1/10 3 mol/L NaAc
pH6.5 2 DNA
3) Glassmilk DNA
DNA Eppendorf
3 (v/w) 6mol/LNal 65 1 2min 10 pl glassmilk
DNA 10 min 2 3 12 000 g 15 sec 0.5 ml New
Wash 3 37 10  15min 0.1x TE DNA
Tip DNA -20
3.2.13 DNA
10 ul 5% T4 DNA 2ul DNA
2 31 1 pul T4 DNA 12 14 8 12h
2 ul T4 DNA 18~22
3.2.14
1 -20 TGl LB 37
2 LB 3ml LB 37
3 50 pl 3 ml LB 37 25 3.0h
oD 0.6 5000 g4 4 min
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800 pl 75 mmol/L

200 pl 75 mmol/L.  CaCl,
2d
3.2.15 DNA
1 DNA 20 100 ng
30 min
2 42 90 sec
37 45 60 min
LB 37
3.2.16
1)
3ml 80 pg/ml Amp LB
Eppendorf 12 000 g 15
20 pl 1:1 V/V /
2)
37 10 16h
3.2.17
(End-point method)
1
2 8 1~8
3 1 100 pl
10'~10"
4 1~7 900 pl
5 96 1~8
6
7

CaCl, 30min 5000g
2h
Sl 200 pl
1 2 min 1 ml 37 LB
37 10 16h
30 ul 6
12 000 g
3ml 80 pg/ml Amp
229 DNA
DNA
BV

4 min

80 pg/ml Amp

500 pl

0.1

8 min

(Plaque method)

Reed-Muench

27

23

2.0~3.0x10° cells/ml
900 ul
100 pl 2

1000 pl
10 100 pl
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8 2-1

b-50
1gTCIDs, = 1gB + d B 50 b B
b-a
b—-50
>50) a A (<50) d d
b—a
63.6-50 |
10 ——— 1g10" =-0.241
63.6-7.1
10° 1gB =1g10°=-6 1gTCIDsy = -6 + (-0.241) = -6.241 100 pl
50 ul 0.05 ml 10" = TCIDs
TCIDso = 1/(0.05x107%%*") = 3.48x10’ TCIDs, PFU/ml PFU/ml =
TCIDs, /mlx0.693 =3.48x10"x0.693 = 2.4x10’ PFU/ml
2-1
Table 2-1 Results of titer dilution of virus
%
107° 0 10 0 17 17/17 100
107 4 6 4 7 7/11 63.6
107 9 1 13 1 1/14 7.1
10°® 10 0 23 0 0/23 0
3.2.18
5 ml
1
2 (SONIPREP 150, England) 10 min
3 25 5
4 1
PIB/ml = (5 /5)x 0.25% 10°x 1
[ 25 1/5=0.2 mm
0.1 mm 0.2x0.2x0.1 = 4x10™ (mm?®) = 4x10°° (cm’) PIB/ml = (5
/5)/(4x10°) = (5 /5)x0.25x10° ]
3.2.19
DNA 4 5h 1h 48 h
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1.5 ml 4 9000 g 5 min
400 pl (E4030 kit Promega ) -20
4 9000 g 5 min
DNA
BmNPV 48 h 35
3.2.20
50 pl
Tip
cpm 24 25
3.2.21 E.coli B-
1 96 1 1
2 10xMg** 7ul  1x ONPG -BD-
3 ddH,0 58 pl 58 ul
4 Parafilm 37 30 min
5 UV-260 420 nm
yos 2
P OD420x 380
min at 28°C x ml hemolymph in reaction
28 107 ONPG 380
3.2.22 DNA
DNA 260nm 280 nm 260 nm
OD 1 50 pg/ml DNA 20 pg/ml
260 nm 280 nm OD260/0D280 DNA
1.8 OD36¢/OD>gy
3.2.23
0.5 mg/ml
1 96 1 1 2
G-250 50l
2 20 pl 0.15M NaCl

25

4 1xPBS
4h
2 h
1
2~3
15 sec
Sul
OD
2
ODyo
OD360/OD3s
2

20ul



0.5png/ul 20 pl Tip 2-3
3 DG3022A 590nm
3.2.24 DNA
T3 T7

DNA Star  Matlnspector

3.2.25
Statistical Analysis System  SAS Sigma Plot
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BmNPV egt

BmNPV egt

egt

UDP-glucosyltransferase EGT

Evans and O’Reilly

O'Reilly and Miller
O'Reilly et al. 1992

1991a

UDP-galactose

UDP-glucose

22-0-B-D-glucoside
UDP-

Evans and O’Reilly

AcMNPV
1998

mRNA O'Reilly and Miller 1990
aphidicolin
AcMNPV egt
EGT
egt
SpliMNPV
SpliMNPV

3h

egt

LAMNPV  egt

mRNA
cycloheximide
egt
BmNPV
BmNPV ZJ-8
2000

1993

Shikata et al.

egt
AcMNPV
AcMNPV egt
1998

Smith 1985

O'Reilly and Miller
O'Reilly and Miller
1999

O'Reilly et al.

ecdysteroid
1989
1990

EGT
3-5
EGT
O'Reilly and Miller 1989
AcMNPV  egt

egt DNA

EGT

EGT UDP-glucose
Evans and O’Reilly 1998
22-0-B-D-
UDP-galactose

O'Reilly et al.

1991b
1992
DNA DNA

1998  egt 2 5’

cycloheximide DNA

AcCMNPV egt 2 mRNA
DNA

AcMNPV egt

O'Reilly and Miller 1990

3h

Spodoptera littoralis
IE-1
8 egt mRNA
Toister-Achituv and Faktor 1997
12 48h 16 h

ie-1

EGT

DNA aphidicolin

Riegel et al. 1994 Slavicek et al. 1999

Gomietal. 1999

95

6407~7925 bp
1994

egt
AcMNPV  Ayres et al.

EGT

Himura et al. 1999

Kiguchi and Agui 1981
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BmNPV egt

Dougherty et al. 1987 EGT
Park et al.
1993
Park et al. 1996 5
2000
Zhouetal. 2002a
BmNPV egt
luciferase
BmNPV egt BmNPV hr3 egt
4.1
4.1.1
BmNPV ZJ-8 Bm5 E.coli TG1 pSK-Ar3 BmNPV ZJ-8
hr3 1995  pUL220-luc ( , 1993 1994)
JY-1 pSK-Asp70-LacZ-hr3
[ hsp70 - [-gal BmNPV ZJ-8 hr3 ]
2002 Zhouetal 2003a pGEM-3Z Promega
TC-100 FBS Lipofectin
Invitrogen E4030 Promega 20-B-
ZR512
Sigma Luc Beckman LS-6000TA
4.1.2
1 BmNPV ZJ-8 DNA
32.8 BmNPV ZJ-8 DNA Summers and Smith, 1987
2 PCR
BmNPV T3 (GenBank Accession Number: L33180  ZJ§8  egt Gomi
et al. 1999, 2000 1 FPy 5" -TCGAATTCCTTGTACCGATGCACG
CGAA-3’ T3  egt ATG -544~-524 nt 5’ EcoRI
1 RP; 5 -AAGGATCCAATTTTGCTTCAACCCGAATAACTG-3' Z]J8  egt
ATG -22 +2nt ATG ATT 5 BamHI
BmNPV egt ATG

2 (FPy) 5" -CCGAATTCCAACGGTTTGACGTGCA-3’,

ATG -309  -291 nt 5

BmNPV T3  egt
EcoRI 3 FP; : 5
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BmNPV egt

-ATGAATTCCCACATCATGTCGACG- 3/, BmNPV T3  egr -159 -141nt 5
EcoRI
3 egt
BmNPV ZJ-8 DNA FP, FP, FPs RP1
PCR 50 ul
ddH,0O 32.5 ul
10x PCR Buffer Mg”" free 5ul
25 mM MgCl, 3l
2.5 mM dNTP 4 ul
FP,/FP,/FP; 1l 50 p mol
RP, 1 50 p mol
BmNPV ZJ-8 DNA 2l
Taq DNA 05ul 1U
50 ul
PCR Taq DNA DNA 94 10 min Taq
DNA 94 1.5min 55 l min 72 2 min 35 72
7 min
4 PCR
1.2% DNA 3.2.12
542bp egt
EcoRI-BamHI PCR pGEM-3Z 3.2.13-3.1.15 542 bp
egt pGEM-3Z E. coli TG1 2.2.16 pBmegt542
5
BamHI pUL220-luc luc BamHI pBmegt542 luc
egt pBmegt542-luc 4-1
Pstl pSK-Ar3 hr3 Genbank Accession Number: U51238
pBmegt542-luc  luc BmNPV #4r3 pBmegt542-luc-hr3 4-1
6
324 50 uL ddH,0 40.5 pl DNA2ul 1 pg
1ul 0.5ug 7.5 ul Lipofectin 27 15min  DNA
4 5h
3ml FBS 27
2.2.5 pUL220-luc
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BmNPV egt

BmNPV genome DNA PCR primers

PCR
PCR products
# EcoRI+BamHI

egt-promoter | | pGEM-3Z

BamHI+EcoR1 BamHI+E{oR]

T4 DNA ligase

K p3Z-Bmegt
. (3.30 kb)
Amp

puUL 220
Amp® luc

EcoRI1

T4[NA ligase

: P3ZBmegt-luc ' BamH 1

AMPT T (5 10kb)

egt-ptluc

Pst1 Pst1

T4DNA ligase

x P3ZBmegt-luc-hr3 '

AMPT TS J0kD)

egt-p+luc+hr3

4-1

Fig. 4-1  Construction of functional report plasmids
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BmNPV egt

7
25+ 1 5 2 20l 1 pug
DNA 5 ul Lipofectin pUL220-luc
2h 1x 10°pfu BmNPV
35 1 3
8 BmNPV egt
542 bp egt BmNPV PCR
310bp 159 bp BmNPV egt egt
luc pBmegt310-luc  pBmegtl59-luc
9
BmNPV egrt 4-5 h
05 1.0 2.0 pg/ml
48 Luc
5 24 h
JHA 10 sec 12 h 20 wl lug DNA 10 pg
Lipofectin 1x 10°pfu BmNPV  48h
10
48 h 3219 3.2.20
11 [B-gal
3221 3223
4.2
4.2.1 BmNPV egt
BmNPV FP1 RPI PCR 0.5 kb
pGEM3Z/ BamHI E. coli TG1 2
1 542 bp
DNA Star BmNPV ZJ-8 egt
2000 BmNPV T3 egt 99.3% BmNPV ZJ-8
DNA egt BmNPV egrt 71 -68nt 1
TATA -89 -81 1 a/ctcGTGTnct ATTGTGTA
Tomalski et al., 1988; Nissen & Friesen, 1989 -27 -24nt  -22 -19nt 1
CAGT Toister-Achituv and Faktor 1997 Chen et al., 1997

GTAAG Smith and Goodale, 1998 4-2 1
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Z3-8
T3
Z3-8
T3
ZJ-8
T3
Z3-8
T3
Z3-8
T3
Z3-8
T3
Z3-8
T3
Z3-8
T3
Z3-8

CCTTGTACCG ATGCACGCGA
TGTAAAACAA CAAAAACGCC
CAACATAATT CTTGTAATCG
GTTTGACGTG CACGTCGGAC
TATCGAAATA

TTTGTCGGCG

GGCTGTCGTT GTACGCAATC

4-2 BmNPV ZJ-8

BmNPV egt

ACATTTTGAG CGGACGTGAT TTTAAACTTG TCGGTGAATT 60
------------------------------------------------------------ 60
CGGTTGCCGG TATACATGAC TCTTGACACG TTCTCTTCCG 120
------------------------------------------------------------ 120
GTGGCGCCCA TGTAAATTTT CGGCATTAAA TCGTGTTCGT 180
---------------------------- . 180
GCGTCTACAA CCCATTCCCT GCCGCCACCG TCGTCCAACG 240
---------------------------- e 240
ACTTTGTTTT GCACAATGTA ACTATACAAT TGTGCGGCGG 300
------------------------------------------------------------ 300
TGAATCCAGC GCGCGTTGAC CGTCATGAAC GCGTACTTGC 360
e A 360
GCGTCCCACA TCATGTCGAC GCGCTTCTGT GTATAATTGC 420
------------------------------------------------------------ 420
GAACTCGACC TCTATTGTGT TAATTTTTGG TAAAA 480
------------------------------------------------------------ 480
ACATAACCAA ATTAC TATTCG GGTTGAAGCA AA 542
-------------------------------------------------------------- 542
T3 Genbank L33180 egt

Fig. 4-2 Nucleotide sequences of egt gene promoter fragments from BmNPV strain ZJ-8 (the author)
and T3 (GenBank L33180

Note
4.2.2 BmNPV egt
Lipofectin pBmegt542-luc Bm5
pUL220-luc
/min  cpm
BmNPV egt
IE-1
SIIMNPYV egt
and Faktor 1997 BmNPV egt
4-5h
10%FBS  TC-100 48 h
pUL220-luc
B-gal
11706 1498.5 cpm BmNPV egt

32

The short bars (-) mean the same base as above.

4-5h 10%FBS 48h
pBmegt542-luc
24,0+ 144 18.7t 6.1
ie-1
Kovacs, et al. 1992 LdAMNPV

Riegel et al., 1994 Toister-Achituv

BmNPV lh

pBmegt542-luc BmN



BmNPV egt

4.2.3 BmNPV egt luc
O'Reill 1991 Toister Achituv M 1997 AcMNPV  SpliMNPV egr
luc BmNPV egt
pBmegt542-luc Bm5 BmNPV pUL220-luc
10%FBS  TC-100 2 6 12 18 24 48
60 h 24 h
Luc 48 h 4-1 4-3
4-1 BmNPV egt luc

Table 4-1 Temporal transcription of /uciferase gene driven by BmNPV egt promoter

h
2 6 12 18 24 36 48 60
Time post infection
(cpm) 22.7 2084.2 19708.5+ 20687.7+
0 0 0 0
Luciferase activity + 16.1 + 605.4 1941.4 2299.3
B- 3

The data showed the average luciferase activities of three separate treatments after deduction of blank and modification

of B-gal activity of normalization plasmid and protein of cell extract.

25000 -
20000
15000
10000 H
5000 -

Luciferase activity (cpm)

2 6 12 18 24 36 48 60

Time post infection (h)

4-3 BmNPV egt
X Y 3
[B-galactosidase 24 h
Fig. 4-3 Temporal transcription of luciferase gene driven by BmNPV egt promoter
The harvesting time post infection is indicated on the X-axis. The luciferase activities are indicated
on the Y-axis. The figure shows the average luciferase activities of three separate treatments after
deduction of blank and modification of B-galactosidase activity of normalization plasmid and

protein of extract (meant S.D.). Luciferase activity was first detected at 24 hpi.
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BmNPV egt

4.2.4 hr3 egt
BmNPV hr DNA

Pearson, et al., 1992; Cocharn & Faulkner, 1993; Rodems et al., 1993;
1997 BmNPV egt 11 kb

1995 Lu,etal.,

hrl
hr egt luc hr3 pBmegt542-luc-hr3 DNA
Bm5 pBmegt542-luc pUL220-luc
48 h Luc
hr3 Luc 3.20x10"+
1.92x10° cpm pBmegt542-luc 19731.8+ 5395.2 cpm 1600
BmNPV /hr3  egt
hr3 Luc
BmNPV egt
BmNPV #4r3 egt egt
pBmegt542-luc-hr3 luc
DNA Bm5 2 6 12 18 24 h
Luc 18h Luc
4-2 BmNPV #Ar3 BmNPV egt egt
4-2 BmNPV hr3  BmNPV egt
Table 4-2  Effect of BmNPV Ar3 on transcriptional activity of BmNPV egt promoter
h
Time post intection ? ¢ 12 '8 4
cpm
Luciferase activity 0.8+ 2.3 0.8+ 1.1 4.7 47 176.0+ 13.6 653.2+ 22.1

B- 3
The data shows the average luciferase activities of three separate treatments after deduction of blank
and modification of f-gal activity of normalization plasmid and protein of extract.

4.2.5 BmNPV egt

BmNPV egt pBmegt542-luc

309bp 159 bp BmNPV egt luc
pBmegt309-luc  pBmegtl59-luc

3-4
pBmegt542-luc pBmegt309-luc  pBmegtl59-luc Bm5
BmNPV pUL220-luc
48 Luc
BmNPV 3 luc
BmNPV 3 Luc pBmegt542-luc
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BmNPV egt

542bp  pBmegr309-luc 309 bp Luc
pBmegt159-luc 159 bp Luc 1% 4-3 4-5
ATG -159 bp ATG
-159  -309bp
1 2 3 4 5 6 7 8 9
4-4. BmNPV egt

Fig 4-4. Identification of reporter plasmids with luciferase gene controlled by different fragment

lengths of BmNPYV egt promoter

1. pBmegt159-luc/BamHl; 2. pBmegtl59-luc/Xbal,
5. DNA mark (ADNA/ Hind - EcoRI; 6.309 bp fragment of

pBmegt309-luc/Xbal; 9.

3. pBmegt159-luc/EcoRI-BamHI; 4. 159 bp

fragment of BmNPV egt promoter;

BmNPV egt promoter; 7.
pBmegt309-luc/BamH1

pBmegt309-luc/EcoR1-BamHl; 8.

4-3 BmNPV egt
Table 4-3 Transcriptional activities of different fragment lengths of BmNPV eg? promoter
egt bp 542 309 159
Length of egt promoter fragment  (pBmegt542-luc)  (pBmegt309-luc) (pBmegtl59-luc)
(cpm) 11000.3+ 1173.4  10401.3% 780.3 432+ 9.4
Luciferase activity () 100+ 10.7 94.6x 7.1 0.39+ 0.10
B- 3

The data showed the average luciferase activities of three separate treatments after deduction of

blank and being normalized by B-gal activity of normalization plasmid and protein of extract.
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BmNPV egt

TATA(71) <= [T*CAGT(27,-22)

542 PAAAFINIIIII (I 88 1100.0£ 10.7 %
-309 B8 | 94.6+ 7.1%
-159 [IHH] 0.39% 0.1%
Length of promoter fragment (bp) 0 Relative luciferase activity
4-5. BmNPV egt

Fig 4-5. Expression of lucifrase gene driven by BmNPV egt promoters of different lengths

4.2.6 BmNPV egt
ecdysone EGT
JH
egt pBmegt542-luc
DNA Bm5 20-B-
ZR215 0.5 1.0 2.0pg/ml
pUL220-{uc 48 h
3-4 0.5 1.0 2.0 pg/mL egt
ecdysone 938+ 11.5 %, 722+58 % 283+ 48 % 4-6
ecdysone 0.5 pg/ml egt ecdysone
2.0 pg/ml egt ecdysone egt
ecdysone egt
4-4 BmNPV egt

Table 4-4 Effects of foreign insect ecdysone on the activity of BmNPV egt promoter

/ml 0
(hg/enl) 0.5 1.0 2.0
Concentration of ecdysone Control
(cpm)

. o 8426.0+ 709.9 7901.4% 972.4 6082.5+ 487.2 2383.5% 403.8
Luciferase activity

3 pUL220-luc

The data represents the average of three replicates after deduction of blank and modification of protein

of extract. The pUL220-/uc transfected cells were served as blank.
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BmNPV egt

g 120
% 100 i
©
=
> 807 T
=
£ 60 -
©
% 40 |
2
=)
—
0

0 0.5 1.0 2.0
Ecdysone concentraction (micrograms/ml)

4-6. BmNPV egt
Fig 4-6. Effects of ecdysone on the activity of BmNPV eg? promoter
X Y pBmegt542-luc Bm5
3 +
100% 0.5 1.0 2.0 pg/ml

938+ 115 %, 722+58 % 283+ 48 %
The ecdysone concentrations (pg/ml) are showed on the X-axis. The luciferase activity indexes of
pBmegt542-luc in Bm5 cells are indicated on the Y-axis. The data showed the average luciferase
activities of three separate treatments, relative to non-hormone treatment serving as 100%, after
deduction of pUL220-/uc transfected blank and modification of protein of extract (mean+S.D.). Those
of 0.5, 1.0 and 2.0 pg/ml ecdysone treated cells were 93.8+ 11.5%, 72.2+ 5.8% and 28.3+ 4.8 %
respectively.
4-5. BmNPV egt

Table 4-5. Effects of juvenile hormone analogue on the activity of BmNPV egt promoter

0
0.5 1.0 2.0
JHA concentration (pg/ml) Control
11449.9+ 28146.6x 24753.1% 20120.7+
Luciferase activity (cpm) 3673.7 7057.1 1906.6 2070.1
3

Note: The data represents the average of three replicates after deduction of blank and being

normalized by protein of extract. The pUL220-/uc transfected cells were served as blank.
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BmNPV egt

JHA 4-5 JHA 0.5 2.0pg/ml egt
JHA 75% 145% JHA 4-7
1991 JHA

JHA BmNPV Zhou et al., 2002a JHA
JHA
_ 350 4
O\O
~ 300 l
X
[}
E 250 B
£ 200 T
S 150 |
2 100 |
o
S 50
o
0 : : : :
0 0.5 1.0 2.0
JHA concentration (microgram/ml)
4-7. BmNPV egt

Fig 4-7. Effects of juvenile hormone analogue on the activity of BmNPV egt promoter

X Y pBmegt542-luc Bm5
B- 3
100% 0.5, 1.0 and 2.0 pg/ml
2458+ 61.6% 216.2+ 16.7% 175.7+ 18.1%

I+

The JHA concentrations (pg/ml) are showed on the X-axis. The luciferase activity indexes of
pBmegt542-luc in BmS cells are indicated on the Y-axis. The data showed the average luciferase
activities of three separate treatments, relative to non-hormone treatment serving as 100%, after
deduction of pUL220-luc transfected blank and modification of B-gal activity of normalization

plasmid and protein of extract (mean+S.D.). Those of 0.5, 1.0 and 2.0 pg/ml JHA treated cells were
245.8% 61.6%, 216.2+ 16.7% and 175.7% 18.1%, respectively.

4.2.7 BmNPV egt luc

pBmegt542-luc hr3  pBmegt-luc-hr3 5
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BmNPV egt

5 24 h lpg DNA 5 ul Lipofectin =~ 20 pl
2h 1x 10°pfu BmNPV
pUL220-luc 25+ 1
8 12 18 24 36h Luc
1 BmNPV egt
pBmegt542-luc
18 h
24 h 13.8% 3.4 cpm
4-6 Bm5
BmNPV egt
4-6 BmNPV egt luc cpm
Table 4-6 Expression of luciferase gene under controlling of BmNPV egt promoter cpm
h
Time post infection s 12 8 o 30
pBmegt542-luc 0 0 0 13.8+ 3.4 26.9+ 3.2
pBmegt-luc-hr3 0 0 28.2+ 6.8 1913.8+ 133.5 3713.0% 599.0
3

Note: The data represents the average of three replicates after modification of blank and protein of cell

extract. The pUL220-/uc transfected cells were served as blank.

2 BmNPV hr3  egt

BmNPV hr3  pBmegt-luc-hr3 12h
18 h 28.2+ 6.8 cpm
24 h 1913.8+ 133.5 cpm
pBmegt542-luc pBmegt-luc-hr3 130
pBmegt-luc-hr3 BmNPV /4r3
3 egt
5 24 h 4 6 8pug 50 100
150 pg/ml  JHA 10 sec 12 h 20 pl 1 pg
pBmegt-luc-hr3 5 pl Lipofectin -~ 1% 10°pfu BnNPV 48 h
4-7 4-8
3-7 ecdysone Bm5
ecdysone  BmNPV egt 4 6 8 g
ecdysone 26 53 15 4-8.0 pg/
ecdysone 5
ecdysone ecdysone hormone response
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BmNPV egt

element HRE
Yao et al., 1993

4-8 50-150 pg/ml JHA BmNPV egt
76%-107% JHA
Bm5
4-7 BmNPV egr
Table 4-7 Effects of ecdysone on the activity of BmNPV eg? promoter in vivo
er os 0
ngp 4 6 3
Ecdysone dose Control
(eom) 1.70x 10t 6.17x 10+ 1.07x 10t 2.76x 10+
cpm
. P 1.08x 10° 1.12x 10* 3.61x 10* 9.89x 10*
Luciferase
o 100+ 6.3 362.2+ 65.5 626.6x 211.7 1618.2+
activity (%)
580.8
pBmegt-luc-hr3 3

Note: reporter plasmid was pBmegt-luc-hr3. The data represents the average of three replicates after

modification of blank and protein of cell extract. The pUL220-/uc transfected cells serving as blank.

4-8 BmNPV egt

Table 3-8 Effects of juvenile hormone analogue on the activity of BmNPV egt promoter in vivo

JHA ug/ml  Dose 0
) 50 100 150
ofJuvenile hormone analogue Control
1.73x 10*%t  3.04x 10°t  3.13x 10+ 3.33x 10t
Luciferase 1.32x 10 7.85% 10 3.76x 10 4.25% 10
activity % 100+ 7.7 176.2+ 4.5 181.1+ 21.8  207.5+ 154
pBmegt-luc-hr3 3

Note: reporter plasmid was pBmegt-luc-hr3. The data represents the average of three replicates after
modification of blank and protein of cell extract. The pUL220-/uc transfected cells were served as

blank.

4.3
1 BmNPV egt
PCR BmNPV ZJ-8 egt pGEM3Z
BmNPV egt luc
BmNPV egt BmNPV egt
24 h

2 BmNPV Ar3 BmNPV egt
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BmNPV /hr3
1600 130

3 egt
egt
0.5 pg/ml
4-8 ug
0.5-2.0 pg/ml
egt
4 egt
BmNPV egt
159 bp

309 bp
200 egt
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egt
egt

542 bp
AGT

-159

BmNPV egt

18h

Bm5

2.6-15

50-150 pg/ml

egt

-309 bp

egt

159 bp

Bm5

ATG



AcMNPYV egt

ACMNPV egt
Autographa californica multicapsid nucleopolyhedrovirus
AcMNPV  egt egt O' Reilly &
Miller 1989  AcMNPV egt DNA
O’ Reilly & Miller 1990 2 5"- mRNA 3h
EGT O’ Reilly & Miller 1990
O'Reilly et al. 1991 AcMNPV ~ BmNPV van Regenmortel et al., 2000
AcMNPV Bombyx mori 1993
AcMNPV egt Shikata et al. 1998
Toister-Achituv Faktor 1997 IE-1 Spodoptera
littoralis SpliMNPV AcMNPV egt SpliMNPV
3h EGT egt mRNA 8 h
LdAMNPV  egt 16 h
mRNA 48 hp.i. Slavicek et al. 1999 DNA aphidicolin
cycloheximide LAMNPYV egt
Riegel et al. 1994 Lacanobi oleracea egt
GTAAG Smith and Goodale, 1998
egt
egt
egt
AcMNPV egt
BmNPV /r3 EGT
ecdysone ACMNPV egt egt
5.1
5.1.1
AcMNPV Sf21
5.1.2
1 AcMNPV DNA
Summers and Smith 1987 3.2.8 AcMNPV DNA
2 PCR
AcMNPV DNA Ayres et al., 1994; GenBank Accession No NC001623

3 1
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AcMNPYV egt

Acegt 542 forward primer-1  5'-TCGAATTCCTTGTACCGATGCACGCGAA-3’
Acegt309 forward primer-2  5-CCGAATTCCAACGGTTTGACGTGCA-3’
Acegtl59 forward primer-3  5-ATGAATTCCCACATCATGTCGACG- 3’

egt -542 -522nt -309 -291nt -159 -141nt 5
EcoR 1
Acegt reverse primer-1  5-AGGGATCCAATTTTGCTTCAAACCGAATAACTG-3'
egt -22nt 5 BamH 1
3  AcMNPV egt
AcMNPV DNA fp-1 fp-2 p-3 p-1
PCR
ddH,0O 32.5ul
10x PCR Buffer ~Mg”" free 5ul
25 mM MgCl, 3l
2.5 mM dNTP 4 ul
fp-1/fp-2/1p-3 1wl 50 p mol
p-1 1wl 50 p mol
BmNPV ZJ-8 DNA 2l
Taq DNA 05ul 1U
50 ul
PCR Tag DNA DNA 94 10 min Tag DNA
94 1.5min 55 I min 72 2 min 30 72 7 min
4 PCR
PCR 542 309 159 bp
AcMNPV egt Sambrook 1989 EcoRI-BamHI
egt pGEM-3Z T4 DNA E.coli TG1
3.2.16 pAcegt542 pAceg309  pAcegti59
5
3.1.2 pBmegt542-luc BamHI
pAcegti42  pAceg309  pAcegtls9 pUL220-luc luc/BamHI
egt egt pAcegti42-luc pAcegt309-luc
pAcegt!59-luc
Pstl pSK-hr3 hr3 Genbank Accession Number: U51238
pAcegti42-luc  luc egt BmNPV #4r3
pAcegt542-luc-hr3 4-1
6
3.2.4 50 uL ddH,0 40.5ul DNA2ul 1pg

I ul 0.5pg 7.5 ul Lipofectin 27 I5min DNA
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AcMNPYV egt

4 5h
3 ml FBS 27
2.2.5 pUL220-luc
3
7
25+ 1 5 2 20puL 1pug
DNA 5 ul Lipofectin pUL220-luc
2h 1x 10°pfu BmNPV
35 1 3
8 ACMNPV egt
AcMNPV egt
pAcegti42-luc pAcegt309-luc  pAcegti59-luc Sf21
9
AcMNPV egt Sf21
4-5h
0.5 1.0 2.0 pg/ml
48 Luc
5 24 h
JHA 10 sec 12 h 20 wl lug DNA 10 pg
Lipofectin 1x 10°pfu BmNPV  48h
10
48 h 2219 2220
11 pB-
3221 3.2.23
5.2
5.2.1 ACMNPV egt
AcMNPYV egt 5-1 AcMNPV
egt GenBank Access Number NC-001623 BmNPV egt
5-2 AcMNPV egt GenBank
AcMNPV egt 99.8% egt
-420nt 1 BmNPV egt 95.6%
AcMNPV BmNPV  egt 71 -68nt 1 TATA -89
81 1 a/ctcGTGTnct ATTGTGTA Tomalski et al., 1988;
Nissen & Friesen, 1989 -27 -24nt -22 -19nt 1 CAGT

Toister-Achituv and Faktor 1997 Chen et al., 1997 5-2 2
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AcMNPYV egt

5-1 AcMNPV egt
Fig.5-1 Identification of reporter plasmids with luciferase gene controlled by different fragment
lengths of ACMNPYV egt promoter
1. pAcegti59-luc/BamHl; 2. pAcegti59-luc/Xbal; 3. pAcegti59-luc/EcoRI-BamHI; 4. 159 bp

fragment of AcCMNPV egf promoter; 5. DNA mark (\ADNA/ Hind - EcoRI; 6.309 bp fragment of
BmNPV  egr promoter; 7. pAcegt309-luc/EcoRI-BamHI; 8. pAcegt309-luc/Xbal; 9.

pAcegt309-luc/BamHI

5.2.2 AcCMNPV egt

Lipofectin pAcegt542-luc Sf21 4-5 h 10%FBS
TC-100 48 h

pUL220-luc 240+ 144 18.7% 6.1

/min  cpm pAcegt542-luc
pAcegt542-luc 4-5h AcMNPV 1
h 10%FBS  TC-100 48 h
pUL220-luc pAcegt542-luc Sf21
p-gal

19772+ 1637.7 cpm
AcMNPV egt BmNPV egt



G-Ac
C-Ac
ZJ-8
G-Ac
C-Ac
zJ-8
G-Ac
C-Ac
ZJ-8
G-Ac
C-Ac
ZJ-8
G-Ac
C-Ac
ZJ-8
G-Ac
C-Ac
2J-8
G-Ac
C-Ac
2J-8
G-Ac
C-Ac
ZJ-8
G-Ac
C-Ac
ZJ-8

G-Ac

AcMNPYV egt

CCTTGTACCG ATGCACGCGA ACATTTTGAG CGGACGTGAT TTTAAACTTG TCGGTGAATT 60
———————————————————————————————————————————————————————————— 60
———————————————————————————————————————————————————————————— 60
TTAACCACAA ATGAAATCCA CGGTTGCCGG TATACATGAC TCTTGACACG TTCTCTTCCG 120
---------- A e~ 120
---------- N, 00
TGTAAAACAA CAGAAACGCC GTGGCGCCAA TGTAAATTTT CAGCATTAAA TCGTGTTCGT 180
-—C——— - G- A- ——— o - Ammmemm e 180
-——T-—— - A-mmmmom C- ————————— - G- 180
CAACATAATT TTTGTAATCG GCGTCTACGA CCCATTCCCT GCCGCCGCCG TCGTCCAACG 240
—————————— T--------- ---—-——-6- -————————— G- ———————— 240
—————————— C-————— ——— A - A 240
GTTTGACGTG CACGTCGGAC ACTTTGTTTT GCACAATATA ACTATACAAT TGTGCGGAGG 300
————————————————————————————————————————————————————————— A-- 300
————————————————————————————————————————————————————————— C-—- 300
TATCAAAATA TCTGTCGGCG TGAATCCAGC GCGCGTTGAC CGTCATGAAC GCGTACTTGC 360
-——=A-—— - Cm— G ——————— C ————- 360
-G - T C——————————— ———— T —— 360
GGCTGTCGTT GTACGCAATG GCGTCCCACA TCATGTCGAC GCGCTTCTGC GTATAATTGC 420
———————————————————————————————————————————————————————————— 420
———————————————————————————————————————————————————————————— 420
ACACTAACAT GTTGCCCTTT GAACTTGACC TCGATTGTGT TAATTTTTGG CAAAG 480
-——C— - T - T - G- C—— G 480
-——A-—— - C—— - C-——— -—- T-———— - T-—————— A 480
GTCACCCTTT AAAATTTGTT ACATAATCAA ATTAC TATTCG GTTTGAAGCA AA 542
-—CA-—— - T-—— ———— - T - 542
--TG--—-— ——— - C-—— - - G-——————— - 542
5-2 AcMNPV egt GenBank BmNPV ZJ-8 egt

GenBank AcMNPYV egt C-Ac AcCMNPV egt
ZJ-8 BmNPV ZJ-8 egt

Fig. 5-2 Comparison of nucleotide sequences of egt promoters from AcMNPV and BmNPV ZJ-8

G-Ac

cloned by the author

AcMNPV egt promoter sequence fron GenBank C-Ac

ZJ-8 BmNPV ZJ-8 egt promoter sequence cloned by the author.

5.2.3 ACMNPV egt

cpm

pAcegt542-luc

Sf21

6 12 18 24 36

Sf21
48 h

pUL220-luc

48 h
24 h
5-3
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AcMNPYV egt

14000 -

12000 A

10000 A

8000 A

6000 A

4000 A

2000 A

Luciferase activity (cpm)

-2000 - ; . . .
2 6 12 18 24 36 48 60

Hours post infection

5-3  AcMNPV egt luc
X h Y /min  cpm
B-gal 3
Fig.5-3 Time-course expression of luciferase gene driven by AcCMNPV egt promoter
The luciferase activities of pAcegt542-luc in Sf21 cells are indicated on the Y axis. The harvest time
post infection (hpi) is indicated on the X axis. The data are average luciferase activities of three
separate treatments normalized by p-galactosidase activity of normalization plasmid and per
microgram protein of extract. Luciferase activity was first detected at 24 hpi and the maximum was at

about 48 hpi.

5.2.4 ACMNPV egt 159 bp
AcmNPV egt luc pAcegt542-luc
542bp  pAcegt309-luc 309 bp pAcegt159-luc 159 bp Sf21
AcMNPV pUL220-luc
48 h +
pAcegt542-luc pAcegt309-luc
pAcegt542-luc pAcegti59-luc
0.2% 11438.6+ 879.2 9783.5%
840.1  22.9+ 2.8 cpm 542 bp 100% 100x 7.7%
309 159 bp 85.5¢ 7.3% 0.20% 0.02%  5-4
NPV AcMNPV
egt -159 bp egt

ATG -159  -309bp
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AcMNPYV egt

)

'—\
)
o
o

100.0 - .
80.0 -

60.0
2.0

1.5 1
1.0 1

Luciferase activity index (%

0.0 : : =
542 309 159

length of promoter  (bp)

5-4 AcMNPV egt

X egt bp Y %

[B-gal 3 542 bp 100% 100+
7.7% 309 159 bp 85.5+¢ 7.3% 0.20% 0.02%

Fig.5-4 Transcriptional activities of ACMNPV egt promoter of different lengths

The lengths of promoter regions are indicated on the X-axis. Promoter activities are indicated on the
Y-axis. The data showed the average luciferase activities of three separate treatments, relative to
pAcegt542-luc serving as 100%, after deduction of pUL220-luc transfected blank and being
normalized by B-gal activity of normalization plasmid and protein of extract (meant S.D.). The

luciferase activities of 309 bp and 159 bp promoters are 85.5+ 7.3% and 0.20+ 0.02% respectively.

5.2.5 BmNPV Ar3 ACMNPV egt
AcMNPV egt
24 h AcMNPV Sf21 3h
egt EGT O'Reilly & Miller , 1990 AcMNPV
hrs (Cocharn et al., 1993) DNA
Pearson, et al., 1992; Rodems et al. 1993 1995 Lu, et al., 1997
hr  egt luc BmNPV 473
pAcegt542-luc-hr3 Sf21 pAcegt542-luc
pUL220-luc
2 6 12 18 24 48h
pAcegt542-luc-hr3 Sf21 18 h
p-gal
24.0+ 8.5 cpm 24h 150.4% 10.2 cpm
48 h 1.35x10"+ 1.31x10° cpm pAcegt542-luc48h  12601.8+ 967.7 cpm 1000
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AcMNPYV egt

pAcegti42-luc-hr3 pAcegt542-luc  pUL220-luc
16.0£ 6.9 17.0x 2.3 20.0+ 4.0 cpm
BmNPV /73 AcMNPV egr

egt
5.2.6 ACMNPV egt
1 AcmNPV egt
ecdysone EGT
pAcegti42-luc Sf21
ecdysone 0.5 1.0 2.0 pg/ml
pUL220-/uc 48

e
N DN O O N
o O © ©o o o

Luciferase activity index (%)

o

T

0 05 10
Ecdysone concentration ( microgram/ml)

5-5 AcmNPV egt
X ug/mL Y
B-gal 3
100% 100+ 12.88% 0.5 1.0 2.0 pug/mL
82.58+ 9.85% 36.73+ 9.02% 35.27% 8.32%
Fig. 5-5 Effects of foreign insect ecdysone on the activity of ACMNPYV egt promoter

The ecdysone concentrations (pg/ml) are showed on the X-axis. The luciferase activity indexes are
indicated on the Y-axis. The data showed the average luciferase activities of three separate
treatmentsafter being normalized by blank [B-gal activity of normalization plasmid and protein of
extract, relative to non-hormone treatment serving as 100% 100+ 12.88% (meant S.D.). Those of

0.5, 1.0 and 2.0 pg/ml ecdysone are 82.58+ 9.85%, 36.73+ 9.02% and 35.27% 8.32% respectively.
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AcMNPYV egt

5-5 cdysone AcMNPV egt

0.5 1.0 2.0pg/mL ecdysone egt ecdysone
=0 82.58+ 985 %  36.73+ 9.02 % 3527+ 832 % ecdysone  egt
1.0-2 pg/ml ecdysone  egt
2 AcmNPV egt
JH

JH egt pBmegt-luc

DNA Sf21 JHA
0.5 1.0 2.0 pg/mL pUL220-luc

48 0.5

2.0 pg/mL JHA egt JHA 37.9%

74.8% JHA 5-6

}%
§
}_,

S

<

Q

<

g

>

= 120

E

o 80

g

< 40

Q

3

0 : : : :
0 0.5 1.0 2.0
JHA concentration(microgram/ml)
5-6 AcmNPV egt
X pg/mL Y %
B-gal 3
100% 100% 11.3% 0.5 1.0 2.0 pg/mL

174.4% 28.8% 174.8% 7.6% 137.5+ 39.8%

Fig. 5-6  Effects of foreign insect ecdysone on the activity of ACMNPYV egt promoter
The ecdysone concentrations (pg/ml) are showed on the X-axis. The luciferase activity indexes are
indicated on the Y-axis. The data showed the average luciferase activities of three separate treatments
after being normalized by blank [-gal activity of normalization plasmid and protein of extract,
relative to non-hormone treatment serving as 100% 100+ 12.88% (mean* S.D.). Those of 0.5, 1.0
and 2.0 pg/ml ecdysone were 174.4+ 28.8%, 174.8+ 7.6% and 137.5+ 39.8 % respectively.
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AcMNPYV egt

5.2.7 AcMNPV egt
AcMNPV  BmNPV van Regenmortel et al., 2000 AcMNPV
1993 AcMNPV
egt Shikata et al. 1998 AcMNPV —_—
BmNPV /r3  AcMNPV egt

1
pAcegt-luc  BmNPV Ar3 pAcegt-luc-hr3 5
5 24 h 1pg DNA 5l Lipofectin =~ 20 ul
2h 1x 10° pfu BmNPV
pUL220-luc 8 12 18 24h
Luc 5-1
5-1 AcMNPV egt luc cpm
Table 5-1 Expression of luciferase gene under controlling of ACMNPYV eg? promoter cpm
h
Time post infection s 12 '8 o
pAcegt542-luc 0 0 0 23.8+ 6.9
pAcegt-luc-hr3 0 0 13082.2+ 1020.8 23770.5+ 487.2
3

The data represents the average of three replicates after deduction of blank and modification of protein

of cell extract. The pUL220-/uc transfected cells were served as blank.

pAcegt-luc-hr3 DNA 12h Luc
18 h pAcegt-luc 24 h
Luc Luc AcMNPYV egt
BmNPV #/r3
2
100 ug/ml  JHA 5 1 2 4 ng ecdysone
12h pAcegt-luc-hr3 BmNPV
48 h Luc 5-2
100 pg/ml JHA AcMNPV egt
luc 37.9+ 264 % JHA

JHA  BmNPV egt
ecdysone  AcMNPV egt
2 4pg 1.5 44 ecdysone  BmNPV
egt 4.2.7
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AcMNPYV egt

5-2 AcMNPYV egt
Table 5-2  Effects of ecdysone and JHA on ACMNPV egt promoter activity
JHA Ecdysone
Treatments 100 pg/ml 2 ug per os 4 ug per os Control

%
’ 137.9+ 26.4 246.5% 30.5 5424+ 524 100+ 30.9
Luciferase activity index

3
The data represents the average of three replicates after deduction of blank and modification of

protein of cell extract. The pUL220-/uc transfected cells were served as blank.

5.3
BmNPV egt AcMNPYV egt
AcMNPYV egt BmNPYV egt
24 h AcMNPV egt
Sf21
BmNPV /r3 AcMNPYV egt 1200
egt
AcMNPV egt
Sf21 AcMNPYV egt 0.5-2.0
pg/ml egt 4-8 pg
egt 1.5-4.4 AcMNPV egt
0.5-2.0 pg/ml 50-150 pg/ml egt
BmNPV egt AcMNPYV egt
ATG -159 bp egt
309 bp 542 bp
159 bp 400 -159  -309
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2 Hey and Elbein,1968;
Vijayakumar et al., 1978 Huston and Manners, 1965; Alexander,1973 Saito,
1960; Talbot and Huber, 1975 Sacktor, 1968; Nakano et al., 1977; Galand, 1984

Ikedaetal. 1993 Su
etal. 1997 Suetal 1994

a-glucoside-1-glucohydrolase E.C. 3.2.1.28 - a-f3 o
- [ anomer-inverting glucosidase 0,0~
B - Hehre, et al., 1982
Drosophila Locusta

Bombyx mori

soluble-type bound-type
trehalase trehalase
E. coli
Gutoerrez et al., 1989 Ruf et al., 1990 Su et al., 1993
trehalase cDNA 3143 bp 579 GenBank Accession No. D86212
1 5 N- Suetal 1994
trehalase
trehalase 60 Suetal 1993
juvenile hormone JH
cockroach Perilanata americana trehalase ecdysone
mealworm trehalase Suetal. 1994 JH  ecdysone
DH 2h Ikeda et al.
1993 Diapause hormone DH Yamashita
et al. 1972 trehalase
DH mRNA
7 Suetal 1994
- (DH-PBAN)
24 T-D-M-K-D-E-S-D-R-G-A-H-S-E-R-G-A-L-W-F-G-P-R-L-NH,
C- FGPRL-NH2  5- Xuetal ,1995 Imai et
al., 1998
DH-PBAN DH-PBAN 3d Xu et al
1995 -
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cGMP

Yamashita et

al. , 1996 Tkedaetal. 1993 Suetal. 1997 Suetal. 1994 2003
DH
Trehazolin DH 5%
Katagiri etal 1998
Bombyx mandarina
luciferase luc X
5! 2003
pGEM-3Z luc
6.1
6.1.1
Bm5 Sf21
pUL220-luc luciferase
1994  TC-100 FBS Lipofectin Invitrogen
Luc E4030 Promega DH
“ - X " trehalase
5' p3Z-BmTre p3Z-BmandTre 2003
pSK-hsp70-LacZ Zhou et al. 2002b Zhou et
al. 2003a Tangetal. 2003
Beckman LS-6000TA DG3022A
6.1.2
1
p3Z-BmTre - X% p3Z-BmandTre 2003
6-1 Sambrook 1989 Sambrook et al. 1989
BamHI luc pUL220-luc luc
p3Z-BmTre p3Z-BmandTre trehalase

p3Z-BmTre-luc
2

p3Z-BmandTre-luc
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Summers Summers and Smith 1987

Tang Zhouetal 2002b Zhouetal 2003a Tangetal 2003 5%
10° mL" BmS5 12 em’ 27
50 pL 7.5 pL Lipofectin 1 pg DNA 0.5 pg
pSK-hsp70-LacZ TC-100 2 1
mL TC-100 4-5h 3mL 10%FBS TC-100
pUL220-luc 3 4
3
DH 3 mL
20 umol/L  DH DH pUL220-luc
3 4
4
48h 4 9000 g 5 min E4030 Promega
-20 1 4 Idahl
Idahl et al. 1986  j- B-gal Zhou Zhou et al.
2002b Zhouetal. 2003a Tangetal 2003
p-gal

Statistical Analysis System SAS Sigma Plot

6.2
6.2.1 trehalase 5'
x - trehalase 5
1857 bp 1853 bp 6-1 94.2%
X - Trehalase GenBank Accession No. D86212
93.3% 98.9% 3-4
X - - X . trehalase
5' 2 GATA 2 SP1I 1 TBP
TATA 2003
6.2.2
p3Z-BmandTre-luc  p3Z-BmTre-luc Bm5 Sf21

48 hr

6-1 Bm5 Sf21
Bm5  Sf21
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6.2.3

pSK-BmTre-luc
DNA Bm5 4-5h

3mL 2 3 4 5uL 20
umol/L DH 13 20 27 33 50 nmol/L
DH pUL220-luc DH
6-2 DH 13 27 nmol/L DH
DH=0 100 DH 13 20 27 nmol/L

139.7+ 242 2309+ 49.2 231.4% 77.6

F=302.82 P=0.0001 0.01 F=42.29 P=0.0029 0.01 F=17.16 P=0.0144 0.05

DH 33 nmol/L 123.5+ 25.0 F=5.27 P=0.0834
0.05 DH 50 nmol/L 98.0x 16.6 % F=0.08
P=0.79 0.05 DH

13 27 nmol/L

6-1

Table 6-1 Expression of /uc gene driven by trehalase promoter from Bombyx mori or Bombyx

mandarine
Reporter plasmids pSK-BmTre-luc p3Z-BmandTre-luc
Cell lines Bm5 Sf21 Bm5 Sf21
Luciferase activities
188.0% 22.6 733+ 19 613+ 1.9 50.0= 2.0
cpm
B- 3
pUL220-luc Bm5  Sf21 157+ 4.0 cpm 133
*+ 6.1 cpm

The data shown in the table are the average of three separate experiments after being normalized

by blank control B-gal activities and total protein of cell extract. Luciferase activity of pUL220-/uc

transfected Bm5 cells and Sf21 cells (blank) were 15.7+ 4.0 cpm and 13.3+ 6.1 cpm respectively.
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Fig 6-1 Comparison on sequences of flanking regions of trehalase genes from Bombyx mori varieties
Su-JuxMing-Hu (S) and TokaixAsahi (T) (GenBank D861212) and B. mandarina ZJ strain (M)
The short bars (-) mean lack of bases and dots (-) represent the same base as above.
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activity indexes of reporter plasmid pSK-BmTre-luc expressed in BmS5 cells are indicated on the Y-axis.
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25 March 2004

[, Zhi-Fang Zhang
Key Laboratory of Silkworm Biotechnology,
Minisiry of Agriculture, Sericuliural Research Institute,

Chinese Acodemy of Agriculiural Sciences,
Lhenjiamg 212008, China,

Dear Dir, Zhi-Fang Zhang,

Thank you for submission of the monuscript entitled “Characterization of Eedysternid
UDP-glucasyliransferase Gene Promoter from Bombyx mori Nucleopolyhedrovirus™
{MS number: LIIE-D4-27, received on 22 February, 2004) for publication in the Journal LIIE.
We are pleased 10 inform you that your manuscript has been accepted for publication,
However, two of the referees strongly suggested that the manuscript be revised according to
their suggestion marked on the submitted version. For convenience, | have marked their
suggestion on one print. Particularly, your MS is highly devinted in styvle from DIE (most of
the part). For your reference, [ have included one previously submiited paper and this paper
pretty much followed the style required for submission 1o IJTE. Please critically follow this
example. When | receive your revised manuseript [ have io check it again. If the manuseript is
not necessary for editorial correction any more, | will send it to the publisher, but if not, |
have 1o send il 1o you again, The revised, new manescript can be sent o me through the e-

mail address as shown in this letter. Again, thank you for submitting vour valuable research
result 10 the UIE.

Sincerely,

|G T

Tksoo Kim, Ph. D.
Managing Editor af 1JE
Reseancher

ce: Dr. Byung Rae Jin (Editor-in Chief of 11TE)
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