16 3 Vol.16 No.3
2000 5 Chinese Journal of Biotechnology May 2000
VVi16
100052
DNA
VV16 112bp DNA RNA polyA DNA
RPO30 4 AT
9.0 4.1 RNA Dot blotting
DNA 5 10bp 12bp 76 ~82
Q933 A 1000-3061- 2000 03-0337-04
1981 SV40 JM103
12
7 89 1.1.2
a B T4DNA Klenow New
SV40 HindIIB England Biolabs
1.1.3 ONPG Boehringer
10 Mannheim IPTG  X-gal Promega
Wizard Plus Midipreps DNA Purification System
1 Promega Dig High Labeling and Detection
Starter Kit 1 Boehringer Mannheim
Erase-A-Base System Promega
1.2
CAT 1.2.1 DNA
DNA 13
112bp 1.2.2
VV16 14 K12  JM103
1 1.2.3 B 15
1.1 1.2.4 DNA
1.1.1 pKN2  pAL 373A DNA Applied Biosys-
pKN2 CAT tems DNASIS
pAL B- LacZ
pBluescript SK — pGEM 7Zf + 1.2.5 RNA Dot blotting Boehringer Mann-
1999-06-14 2000-02-24
“ 863" 863-102-11

© PERZERMEMHARTATIHESHIEL http://journals. im. ac. cn



16

338
heim * The DIG System User’ s Guide for Filter 2.3
Hybridization” VV16 Genbank
1.2.6 DNA Promega “ Erase- DNASIS
A-Base System” DNA RNA polyA
DNA RPO30
2 98% VVI16 112bp 4 AT
2.1 11 22 35 98
pKN2 pKN2 2.4 VV16 B-
50~100pg mL
4
6 Digoxigenin LacZ DNA
DNA RNA Dot blotting
pKN2 Smal LacZ mRNA
200pg mL LB A
0.1kb
pKN2-VV16 pKN2-VV16 B-
600~800pg mL 10 LacZ
2
1 2 3 4
HindIll
Jal EcoRI
Clal gf;rzhl
Bgill Sall
Xhol Psil
Stul HindIIl
EcoR1
1
Fig.1 Vectors used in enhancer cloning 2 RNA
Fig.2 Result of RNA Dot blotting experiment
1.pAL-VV16 — negative direction
2.2 2.pAL-VV16 + positive direction
3.tRNA negative control
VV16 4.LacZ gene positive control
EcoRI BamHI
pBluescript SK — 2.5 VVie6
EcoRI BamHI BamHI VV16
Hindlll pAL
EcoRI Bglll HindIIl Bgll1l A5
B- LacZ pAL Kpnl Hind Il
LacZ 6.9 Miller pGEM 7Z{-VV16 3 5
9.0 62.1 Il Exolll
Miller 4.1 vvie 5
28.3  Miller pKN2 6 pGEM 7Z{-VV16.5D
500bp pAL pAL 6
300bp VV16 pAL-VV16.5D D10 D20 D30 D40 D50 D60 D

© FERZERMEDARFATIKSHESL http://journals. im. ac. cn



VV16

339
B. 3’ DNA RNA
BamHI Sacl polyA DNA
pGEM 7Z{-VV16 Il Exolll RPO30 98% VVI16
vvie 3
7 pGEM 7Z{-VV16. s
3D pAL  HindIl Bgl 1006
I pAL-VV16.3D D06 D12 . 3D12
DIS D24 D30 D36 D60 7 3 g s
8- E an24
, 3030
DNA 5 10 3036
66 % 3060
3 12 A 0 20 40 60 80 100 120
64 % 30 Length/bps
64 % 36 120
10% pAL 100
DNA 5 10bp 3 12bp 2 80
nt76 ~ 82 £ 60
VV16 304 <%
20 |
i B \ VV16 3D06 3D12 3DI18 3D24 3D30 3|D_3|6 3;‘0 "
5D10 : pAL
»  5D20 [N Fragments
é 5D30 N /
£ snao 4 VVI6 3 4A  LacZ
5D50 4B
5D60 Fig.4 3’terminal deletion results of VV16 4A
A 0 20 40 60 80 100 120 and its influence on LacZ expression activity 4B
Length/bps
120
o 100
£ w0 RNA
Hililik
110
VV16 5D10 5D20 5D30 5D40 5D50 5D60  pAL B-
Fragments LHCZ
3 VVI6 5 3A LazZ VV16
3B
Fig.3 5'terminal deletion results of VV16 fragments 3A 111 5 3’
and its influence on LacZ expression activity 3B VvV16 5 10bp 3’
12bp nt76
~82 Blake
3 16 HBV I EP 20bp
DNA VV16

© HERZER

MEMHRITEATIK S %WEEEE http://journals. im. ac. cn



340 16

—_

Banerji ] Rusconi S Schaffner W. Cel/ 1981 27 299~308

2 Benoist C Chambon P. Nature 1981 290 304~310

3 Boshart M Weber F Jahn G et al. Cell 1985 41 5211530

4  GowdaS Rao AS Kim Y W et al. Virol 1988 162 243~247

5 Michaelson P'S Giannini S Birshtein B K. Nucleic Acids Res 1995 23 975~981
6 Gidekel M Jimenez B Herrera-Estrella L. Gene 1996 170 201~206

7 Schuetz ] D Schuetz E G Thottassery J V et al. Mol . Pharm .1996 49 63~72
8 1985 1 278~281

9 1985 1 385~388

10 Serfling E Lubbe A Dorsch-Hasler K ez a/. EMBO J 1985 4 3851~3859

11  Muller M M Gerster T Schaffner W. Eur J Biochem 1988 176 485495

12 Levine M and Hoey T. Cell 1988 55 537~540

13 Rice CM Franke C A Strauss ] H et al. J Virol 1985 56 227~239

14 Sambrook J Fritssch E F Maniatis T. Molecular Cloning A Laboratory Manual. Second Edition. New York Cold Spring Harbor Laboratory

Press. 1989
15 Miller ] H. Experiments in Molecular Genetics. CSH NY Cold Spring Harbour 1972 p.352
16 Blake M Niklinske ] and Zajac-Kaye M. J Virol.1996 70 6060~ 6066

Functional and Structural Study of the Prokaryotic Enhancer-like
Element VV16 from Vaccinia Virus Genome

BI Xiao-Lin CAO Ru HE Jian-Xin HAN Feng WU Shu-Hua

State Key Laboratory for Molecular Virology and Genetic Engineering  Chinese Academy of Preventive Medicine Beijing 100052

Abstract An enhancer-like element VV16 from Vaccinia virus genome DNA was obtained by using the plasmid with
CAT reporter gene. Sequence analysis showed the element of 112bp is a part of the DNA-dependent RNA polymerase

polyA polymerase and DNA polymerase RPO30 gene . It contains 4 AT-rich regions. Detection of 3-galactosidase acti-
vity showed that VV16 in the positive direction can increase the activity 9.0 times and VV16 in the negative direction can
increase 4.1 times. The RNA dot blotting confirmed the enhancing activity of the element are on the transcription level.
DNA deletion experiment indicated the sequences of 10bp at the 5" end and 12bp at the 3" end in the element are impor-

tant to its function and the sequence from nt76 to nt82 is essential to its activity.

Key words Vaccinia virus prokaryotic enhancer-liker element deletion mutagenesis E . coli
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