30 6 Vol.30 No.6
2009 6 ENVIRONMENTAL SCIENCE Jun. 2000

pUCD-recA

100084
pUCD-recA
. PCR W3110 recA pGEM-T easy . recA
pUCD615 BamH1 EcoR1 IM109. PCR
. pUCD- recA RFM443
recA PCR 293 bp GenBank recA BLAST 99 %
pUCD615 recA pUCD615
. RFM443 . C MMC
pUCD- recA 0.01 mg/LL N- -N'- MNNG 50 ~ 100 mg/LL
pUCD-recA
X171.5 A 0250-3301 2009 06- -

Construction of the pUCD-recA Recombinate Luminescence Bacterium to Evaluate

the Genetoxicty of Environment Pollutants
HUANG Xin-xin HE Miao LUO Hong SHI Han-chang CAI Qiang

Division of Water Environment Department of Environmental Science and Engineering Tsinghua University Beijing 100084 China

Abstract Recombinate luminescence bacteria have the important role in evaluating water toxicity. A recombinate luminescence bacteria vector
pUCD-recA was constructed to investigate the general toxicity of pollutants. The gene of recA amplified by PCR from W3110 was cloned into
pGEM-T easy vector and sequencing. The correct PCR product and pUCD615 vector were digested with BamH 1  EcoR 1  then be fused and
imported into JM109 with electrotransformation. Several clones were selected and identificated by PCR and sequencing. The result revealed that
the length of the recA fragment was 293 bp. When it was sequenced and blasted with the recA in GenBank the homology of the sequences
reached 99% indicating the amplified result correct. The sequencing result of the fragment fused with pUCD615 revealed that the gene of recA
had been inserted into the multiple clone site correctly and the insert direction and reading frame were also exactly. Transforming the pUCD-
recA vector to E . coli RFM443 thenwe added the genetoxic pollutants and observed the responding effect. The effect of MMC inducing the
pUCD-recA strain was best with the dose only of 0.01 mg/L.  while need the dosage of MNNG reached 50-100 mg/L..
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. recA DNA
pUCD615
2 pUCD5B
pUC19 luxCDABE
lux
DNA DNA
lux
recA
C MMC N'- -N'-
MNNG 2
pUCD-recA 2
1
1.1
pUCD615 luxCDABE
Amp* Kan” Tennessee Sayler
pGEM-T easy Promega
W3110
RFM443 DuPont
Saari TOP10 invitrogen
JM109
Taq DNA DNA Marker
EcoR 1 BamH I DNA Ligation Kit
Ver. 2.0
DNA PCR
C MMC N'- -N'-
MNNG Roche
BHP9511
1.2 recA
Primer Premier 5.0 GenBank
recA 7

BamH 1 EcoR 1

recA
5-ACTTAAGGATCCAGAGAAGCCTGTCGGCAC -
3" 5'-AGCTTTGAATTCCGCTTTCTGTTTGTTTT-3".
1.3 DNA PCR
1.5 mL W3110 CTAB
DNA 100 pL d,H,0 2 L. DNA
PCR 10 x PCR Buffer 2.5 pL. ANTP
Mixture 10 mmol/L. 1 pL. MgCl, 25 mmol/L 2 pLL
20 pmol/pL 0.5 pL.. Tag DNA 5
U/pLl 0.25 pl. d,H,0 25 uL.PCR
94°C 4 min 94°C 45 s 55C 45 s
72°C 1 min 30 72C
1.4 PCR T-A
PCR 0.8%

10 min.

pGEM-T easy
CaCl, TOPI10.
50 pg/mL LB
PCR
Invitrogen M13
1.5
pT-recA recA
BamH 1 EcoR 1 pUCD615
2 . DNA
Ligation Kit Ver. 2.0 16°C .
1:5~1:10
1500 V 25 pF 200 Q
JM109. 1 mL SOB 37C 1h
pUCD-recA 1.
1.6 PCR
Amp® Kan”®
LB 37C .
PCR Invitrogen

25 pg/mL

. recA

GenBank .
1.7 MMC  MNNG
pUCD-recA RFM443
. 26°C 180 r/min .
12~16 h 0.5 mL 10°/mlL 0.5 mL
SOB 26C 1h MMC
MNNG mg/L 26°C

BHP9511
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Fig.1  Construction of recombinant vector pUCD-recA
5 LB pUCD-recA
PCR
2.1 PCR
reeA  PCR 0.8% 2.3 pUCD-recA
2 recA 293 bp PCR pUCD- recA
recA
NCBI  GenBank Blast recA
pUCD615 mes
Tn5 lux CLUSTAL X
pT-recA recA
13
«——293 bp
pUCD-recA pT-recA recA
EcoR1  Sal 1 pUCD615
recA
pUCD615
M. Marker DI2000 1. recA
2 recA PCR pUCD-recA 3.
Fig.2  Amplified product of recA by PCR 2.4 pUCD-recA
2.2 pT-recA pUCD-recA
pT-recA PCR E.
coli RFM443 E. coli W3102
NCBI  GenBank Blast recA V00328.1
99% recA Amp* Kan” .MMC MNNG
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ACTTAAGEATCCAGAGAAGCSTETCECCACCCTETEGTTTOCTTTTECCACTECCCCCESTEAAC Majority
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|l ACTTARGEATCCAGAGCLLGC CTGTCGGCACCETCTEGTTTGCTTTTIGE CACTGCCEGE 63T GAaAG RECA-MI3R
1 TTTGCCACTGCCCGCDG L0 RECA-P1
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Fig.3  Comparing sequence for pUCD-recA recombinant vector
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293 bp.
2 PCR pGEM-T
GenBank recA
99 %
3 pUCD615
1 pL 50 ng
2~3 pl
4 pUCD-recA
PCR
PCR
5 pUCD-recA recA
pUCD615 mes
pUCD-recA
6 pUCD-recA MMC
MNNG MMC 0.01 mg/L
MNNG 50 ~ 100
mg/L.

1 Amin-Hanjani S. Luminescence-based Detection of Genetically
Modi¢ ed Pseudomonas fluorescens in Soil D . Ph.D. Thesis
University of Aberdeen 1992.

2 Rattray E A Prosser J I Killham K et al. Luminescence-based
nonextractive technique for in situ detection of Escherichia coli in soil

J . Appl Environ Microbiol 1990 56 11  3368-3374.

3 Ren S Frymier P D. Toxicity of metals and organic chemicals

evaluated with bioluminescence assays J . Chemosphere 2005 58
5 543-550.

lizumi T Mizumoto M Nakamura K. A Bioluminescence Assay
Using Nitrosomonas europaea for Rapid and Sensitive Detection of
Nitrification Inhibitors J . Appl Environ Microbiol 1998 64 10
3656-3662.
Van Dyk T K Majarian W R Konstantinov K B et al. Rapid and
sensitive pollutant detection by induction of heat-shock gene-
bioluminescence gene fusions J . Appl Environ Microbiol 1994
60 5 1414-1420.
Van Dyk T K Wet Y Hanafey M K et al. A genomic approach to
gene fusion technology J . Proceedings of the National Academy of
Sciences of the United States of America 2001 98 5  2555-2560.
Vollmer A C Belkin S Smulski D R et al. Detection of DNA
damage by use of Escherichia coli carrying recA’ -lux wwrA’ -lux  or
alkA’ -lux reporter plasmids J . Appl Environ Microbiol 1997 63
7 2566-2571.
Belkin S Smulski D R Vollmer A C e al. Oxidative stress
detection with Escherichia coli harboring a katG’ .. Lux fusion J .
Appl and Environ Microbiol 1996 62 7  2252-2256.
Van Dyk T K Smulski D R Reed T R et al. Responses to
toxicants of an Escherichia coli strain carrying a uspA .. Lux genetic
fusion and an E. coli strain carrying a grpE’ .. Lux fusion are
similar J . Appl Environ Microbiol 1995 61 11  4124-4127.
Davidov Y Rozen R Smulski R et al. Improved bacterial SOS
promoter . . lux fusions for genotoxicity detection J . Genetic
toxicology and environmental mutagenesis 2000 466 1  97-107.
Miichell R ] Gu M B. An Escherichia coli biosensor capable of
detecting both genotoxic and oxidative damage J . Appl Microbiol
Biotechnol 2004 64 46-52.
Rogowsky Close P M Chimera T J et al. Regulation of the vir
genes of agrobacterium tumefaciens plasmid pTiC58 J . Journal of
bacteriology 1987 169 11  5101-5112.
Thompson ] D Gibson T J Plewniak F et al. The CLUSTAL_ X
windows interface flexible strategies for multiple sequence alignment
aided by quality analysis tools J . Nucleic Acids Res 1997 25
24 4876-4882.





