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Table 1  Bacterial strains and plasmids used in this study
Strains or plasmids Characteristics Reference or source
Bacterial strains
Sphingomonas sp. CDS-1 Amp" Str" carbofuran-degrading strain This laboratory '
Sphingomonas sp. BHC-A Amp" Str" ¥-hexachlorocyclohexane-degrading strain This laboratory °
. Escherichia coli supF44 hsdR17 AlacU169 .
E. coli DHSa reaAl endAl gryA96 thi-1 relAl This laboratory
E . coli SM10 Apir thi thr len tonA locy sulOpE recA  RP4-2Tc  Mu Ar R6K Reference
Plasmids
pRobe-GFP Amp" pUC19 vector with 770 bp foreign fragment including gfp This laboratory
pPZP201 Spe"  broad host vector This laboratory
pPZP201- gfp Spe" pPZP201 vector with 2kb foreign fragmen This work
pRK2013 mob* tra® km' Triparental conjugation helper This laboratory
pUT/mini-Tn5 Derivative of Tn5 Km" Amp" oriR6K Reference '*
pRK600 Cm" Triparental conjugation helper Reference '*
pUT/mini-Tn5- linA pUT/mini-Tn5 Km" carrring 874 bp linA gene This work
1.1.2 MM NH,NO; 1.0g 0.45pm 30C
KH, PO, 0.5g K,HPO, 1.5g NaCl 0.5g MgSO, 0.1g LB
pH 7.2 1000mL LB °
1.1.3 Amp ks
100pg/mL Str 50pg/mL Km LB CD5-1
100pg/m. 100pg/m. Cm 10000r/min - Smin
10pg/mL pH7.0 >% )
1.1.4 T4 ) 100pg/mL MM  30°C 150r/min
48 ImL SmL
DNA TaKaRa Biotechnology S " " Uy
1.2 DNA mm )
PC401
CDS-1  DNA
" 283nm
1.6
LB CDS-1
1.3 . .
10000r/min Smin
pRobe-GFP BamH | pH7.0 59
CIAP Sau3A 1 CDS- 50p1g/ml. 20mL MM 30°C 150 r/min
! DNA tkb 48h 100mL Smin
E . coli DH5a Amp LB
37C 4%C 6
1.7
1.4 Leica Microsystem
15
LB 3
3mL 10000r/min 2
LB 3 2.1
LB !

1x 10 ‘ ) 50
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Fig.1 Restriction analysis of plasmids from positive clones. M; . DL2000
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Fig.2 The degradation of y-HCH by CDS-GFP-LinA.
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g
pPZP201
CDS-GFP- LinA CDS-1 CDS-1
3 o lind o linA
o CDS-gh DNA  CDS-GFP-LinA
1

2004 251  68-73.
2 Glandorf DCM Brand I Bakker PAHM et al . Stability of rifampicin

3 1000 x
Fig.3  Fluorescent photograph of bacterium 1000 x .A.F7 B.E. coli
DH5a pPZP201-gfp C.CDS-1 D.CDS-GFP-LinA.

resistance as a marker for root colonization studies of Pseudomonas

putida in the field. Plant Soil 1992 147 135 - 142.

3 . X1612
2.7 CDS-1 CDS-GFP-LinA : 2000 40 2 150-154.
CDS-1  CDS-GFP-LinA 1B ¢ ' e
. 2000 12 2 207 - 209.
30°C 150r/min 48h CDS-1 ODgy, =1.68 CDS- . )
GFP-LinA  ODg,=1.72 gfp  linA 2001 215 395-396.
CDS-1 CDS-GFP- LinA 1B 6 Misteli T. Application of the green fluorescent protein in cell biology
100 and biotechnology. Nature Biotechnology 1997 15 961 —963.
. 7 . . 2000 20 3 126-127.
4 CDS-GFP- LinA g ' DLLBR
CDS-1 LinA gl : 2005 371 100- 104,
9 . HCH
0.831 Sphingmonas sp. BHC-A

2005 45 5 728 -732.
10 Trantirek L Hynkova K Nagata Y et al. Reaction mechanism and
stereochemistry of Y-hexachlorocyclohexane dehydrochlorinase LinA .

J Biol Chem 2001 276 7734 -7740.

= 0.407

CDS-1

11 .1 24-
CDS-GFP-LinA 1996 7 4 429 -434.
003860 ' 3000 ' 2000 2 )
Wavelength/nm CDS-1. 2005 322 34-38.
4 13 Sambrook J Fritsch EF Maniatis T. Molecular cloning a laboratory
Fig.4 Result of degradation of carbofuran by CDS-1 and CDS-GFP-LinA manual. 2™ed. NewYork Cold Spring Harbor 1989.
tested by UV scan . 14 Miller SA Dykes DD Polesky HF. A simple salting out procedure
for extracting DNA from human nucleated cells. Nucleic Acids Res
3 1988 16 1215.
15 . Tn916
CDs-1 DNA . 1994 21 4 244 -247.
2 DNA GFP 16  Imai R Nagata Y Fukuda M e al. Molecular cloning of a
gﬁ) Pseudomonas paucimobilis gene encoding a 17-kilodaltonpolypeptide
gﬁ) CDS-1 that eliminates HCl molecules from 7-hexachlorocyclohexane. J

Bacteriol 1091 173 6811 _ 6819
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Construction of double-labelled carbofuran-degrading
bacterium Sphingomonas sp. CDS-1

XU Jian-hong WU Jun HONG Qing ZHANG Zhi-lin LI Shun-peng”

Key Laboratory of Agricultural Environment Microbiological Engineering  Ministry of Agriculture

College of Life Sciences Nanjing Agricultural University Nanjing 210095 China

Abstract The genomic DNA of a carbofuran-degrading bacterium Sphingomonas sp. CDS-1 was digested by Sau3Al and ligated to
pRobe-GFP digested by BamHI and the product was transformed to the E. coli DH5« competent cells. Fifty positive clones that
could emit green fluorescence under UV were selected from about 1 x 10*clones grown on selective plates AmpLB. One clone F7
with the strongest fluorescence was selected the recombinant plasmid pF7 from this clone was digested with EcoR [ &HindIll and
the DNA fragment comprising gfp and promoter of Sphingomonas sp. CDS-1 was recovered which was subsequently cloned into
the broad host vector pPZP201 to construct a new plasmid pPZP201-gfp. pPZP201-gfp was introduced into Sphingomonas sp. strain
CDS-1 by triparental conjugation to make strain CDS-gfp. gfp was expressed strongly and stably in strain CDS-gfp after 10 times
successive re-culturing  48h/time . The linA gene was inserted into Not | -cut transposon vector pUT/mini-Tn5 to construct a new
transposon vector pUT/mini-Tn5-linA. With the aid of helper plasmid pRK600 pUT/mini-Tn5-linA was introduced into CDS-gfp  the
dehydrochlorinase gene linA was integrated into the chromosome of CDS-gfp by transposing. The double labelled strain CDS-GFP-
LinA was constructed. This strain was also a genetic engineering strain that was able to degrade y-hexachlorocyclohexane and
carbofuran simultaneously. All of these results laid a foundation for the study of ecological performance of Sphingomonas sp. CDS-1.
Keywords  Sphingomonas sp.CDS-1 Carbofuran Degradation Double-labelled Genetic engineering strain
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