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Cloning of a Gene Related to Carbofuran Hydrolyzing from Sphingomonas agrestis
CDS-1 by Transposon Rescue*
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Abstract Carbofuran degrading mutant CDS-M1 was obtained by mutating Sphingomonas agrestis CDS-1 with transposon
Tn5 carried on the suicide plasmid pSC123. Genomic DNA library was constructed in E. coli DH5a using pMDI18-T as vector.
By using transposon rescue, a 4 551 bp DNA sequence of S. agrestis CDS-1 flanking the Tn5 insertion site was obtained.
A pair of PCR primers were synthesized according to the sequence adjacent to transposon. With these primers, a same size
PCR product was amplified from the genomic DNA of CDS-1. The PCR product was ligated into broad host vector pPZP201
to construct recombined plasmid CDZ1. CDZ1 was then transferred into mutant CDS-M1 by triparental mating. The result
showed that the transformant with CDZ1 had regained carbofuran degrading ability. The study indicated that the 4 551 bp DNA

sequence was a gene fragment relative to carbofuran hydrolyzing. Fig 7, Tab 1, Ref 14
Keywords Sphingomonas agrestis CDS-1; carbofuran; transposon rescue; gene cloning
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Table 1 Bacterial strains and plasmids used in this study

Strain and plasmid

Characteristics

Reference or source

Bacterial strains

Sphingomonas agrestis

Str', carbofuran-degrading strain

This laboratory

CDS-1
CDS-MI1 Km’, Strf, Muants of CDS-1 This work
CDS-MRI1 Spe’, Km', Str', CDS-M1 intergrated with pCDZ1 This work
CDS-MR2 Spe’, Km', Str, CDS-MI intergrated with pCDZ2 This work
E. coli DH5a Escherichia coli, supE44, hsdR17, AlacU169, reaAl, endAl, gryA96, thi-1 relAl This laboratory
CDSP1 E. coli DH5a with pCDSP1 This work
Plasmids
pMDI8-T Amp', cloning vector TaKaRa
pPZP201 Spe’, broad host vector This laboratory
pRK2013 mob*, tra”, Km", Triparental conjugation helper This laboratory
pCDSPI Km, Str', pUCI18 vector with Tn5 and fragment from genomic DNA of CDS-M1 This work
pCDT1 Amp', pUCI18 vector with 4.55 kb PCR product This work
pCDT2 Amp', pUCIS vector with 4.55 kb PCR product different with pCDT1 in opposite direction This work
pCDZ1 Spe’, pPZP201 vector with 4.55 kb fragment from pCDT1 This work
pCDZ2 Spe’, pPZP201 vector with 4.55 kb fragment from pCDT2 This work

T,DNA i 4 fif} % 1 H TaKaRa Biotechnology”/\ .
1.2 DNAKIS FIR1E

CDS-LE DNARHE I, Bod 21, W v) . Luie it . Wik
VL AL 5 FARAE S OOk (121351 7
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coli DH50. (pSC123) , 43513 mL D | ~1.OM B T710 000
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LBY¥-HR I, 30 CH:F#. FRBCE XA A A TR 7% s )
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A LTI 2 R R T I R P A A, VBRORH (435 A% 1F - Waters C
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Fig. 1 Degradation ability of carbofuran of CDS-M1 detected by liquid
chromatogram
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TP A EEaL =, XFPCR™ Y5 I Hind AN Sma 1 i) (&
2), IR LM, DI H 2 [ 4L DNA M pSC123 K JFi 7 DNA
AR B PCRI= W) 22 Hind BV, #BVDH T34 4575, KN
3100 bp. 500 bp. 2 700 bp, FIHE{E 101 bp. 526 bp. 2 738 bp
A —2, W Sma L WY1, YIH T W4 K/NA242 600 bp., 750
bphY &5, FIBEE{E2 595 bp. 771 bpthh—&. X E IR T
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TR B AR, T ARG T 0 B S 4E S 19 (pLAIpR) , H]
FH P v B 19 OREAE AR, E4TPCR, 455 0L 14, LICDSP1HY
TR AR ApSCI23 B R ™ H T 45 bk ff . /NI
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R, S i A G 8. G AR S E I R B 14,
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Fig. 2 Restriction analysis of PCR products
MI1. DL2000 marker; M2. ADNA/HindIll marker; P1. PCR product of
pSC123; P2. PCR product of CDS-MT1; S1. PCR product of pSC123/Smal ; S2.
PCR product of CDS-M1/ Smal; H1. PCR product of pSC123/Hindll; H2.
PCR product of CDS-M1/ Hind Il

M 1

F€l3 CDSP1#FkL
Fig. 3 Plasmid of CDSP1
M. ADNA / Hindll marker; 1. pCDSPI1

M 1 2

€4 pCDSPIfPCRK;IE
Fig. 4 Verification of pCDSP1 by PCR
M. ADNA/HindIll marker; 1. PCR product of pSC123; 2. PCR product of
pCDSPI
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Fig. 5 Restriction analysis of pCDZ1 and pCDZ2
M. ADNA/HindIll marker; 1. PCR product; 2. pPZP201/Hindlll & Kpnl; 3.
pCDZ1/ Hindll & Kpnl; 4. pCDZ2/Hindll & Kpnl; 5. pCDZ1; 6. pCDZ2;

7. pPZP201
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450 1 7R CDS-MRIT WK 5 17 4 A Wk I 22 Wk e 153 (14 E
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A B R R4 X, A P RE BRI A K AR 7 0 K e 7 £ A KT %
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JE R T FH 7K St it A G 35 P R B
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R T IR R ) 63 gk TR 100 4 25 R O it e R AE [ A 2 B AT
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sp. CFO6 ) 45, {HJ& B H AT Ay ik, XoF Wk i 17K fige il 5 A 1
H 1E Achromobacter sp. WM i T v 2], {Hi% B H g
L K ol - G2 i oA vk MR 73, T LA R R R A T e S T A A DU
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Fig. 6 Plasmids profiles of CDS-MR
M. ADNA / Hindlll marker; 1. pCDZI; 2. Plasmids of CDS-1; 3~4. Plasmids
of CDS-MRUI; 5. Plasmids of CDS-MR2
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Fig. 7 Degradation of carbofuran by liquid chromatogram
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AW P} R iR T S, agrestis CDS-1ANH RE [ fft Wk ig %, 101 HLGE
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F AW — — AR Al B R Ty — H I L R EE (o-nitrophenyl
dimethylcarbamate) YE IS, 1 HAL A 6 31 T X 40wk
R R0 PO I Ty ) T BT AT 0 i, 3K £ o I KRG P K fi it
FE R o T IRIME. [RS8 i FE b, R Achromobacter sp.
WML 5 R 21 18 1K e ) 7K fige il B PRy 471, 3 PCRS 14,
JIIS. agrestis CDS-114 3P4 DNA R K54, #8543 45 5 A1
KIWPCR™=Y), & WITECDS-19 1] BE A7 7E & B 10 WK IR 1 K fife
fgFE A, T A R PR AT 8 7 NS, agrestis CDS-1H 5 [
S Ik I PR oK A Al 56 DR, DR A S 36 v R P 7 JRE T W R ik,
i 8 R ORI pSC 12390 ) TS % J3E 4 A S 10 IR 3 525 % ¢
fift A CDS-1rP1, 388 3 % i AT 5 fif 1Ok MR Pl R o %) 5 7
A FINBE i Th BB AR A RAT 1 A 248 . SR e P i 58 A8 T 1Y SE R
LI DNASCE , i 356 5 45 6 JE T 7 5 19 3 [, X PH 4 o 8 1) e
JAE A B R AT I, AR A 4 R TS 1, §T A PCR
FEAYIRIT G 3 HAAR pPZP2013E i, A T 41 FUR pCDZ 1A
pCDZ2, il i = FE B A 0 7 ik TRk AT 28 48 T 0 T 8 B #h 52
5, TIRE B AN /R R AL F CDS-M1H 54 A pCDZ1J5, % fift
DIae 2] TR, HE AR EAR TR B CDS-1, X f
B2 PR o [ 14 1 B v e /0 322 56 DR R4 X, ] B2 R Ky
IS 7= 0 R P 1) A X 92 K SR s I T B S A T ) v R
AR LR, B EARP R A 2R A BT,

H i % 20 B A 5 T 8 3 TR ) v R 22 SR 1) 02 (B
N7 T B 1 7 1, g 3 A A AT A R R 2 SC P, TYAC
SCHE L BACSCJE | cosmid SCESE, X SO A i 494 ve B E 47
FEIRTNREIME , DT ARAT Y A D) 58 SE IR (%) B ve e SR %
T BRI ) 5 v R S5 B D RE FR AR L, X Rl i TAE &
e ER. EX R IEOLT, T LR S 740 Rk, 8 i 4%
VP47 A B A BRI R AR A 2 PR R T B A A A P IR A
FRART-, SR TR AT A SR AR T 0 SE R AL SO, 0k A
V3 H R B, DT AR A5 2 i - 0 3 ) 91) B Bt DA 1 W3R
P SEDR 74, 38 3k 56 UE AR A5 T H T g )7 4.
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