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Screening of Mutants of Carbofuran Degrading Bacterium
CFDS-1 by Transposon Tagging *
XU Jian-Hong HONG Qing WANG Ting ZHANG Xiao-Hua LI Shun-Peng* *
(Key Lab of Microbivlogy Engineering of Agricultural Environment
Ministry of Agriculture, Nanjing Agricultural University, Nanjing 210095)
Abstract: In order to mutate a carbofuran degrading strain CFDS-1, transposon of pSC123 was introduced into
the genomic DNA of strain CFDS-1 by conjugation with E. coli DH3a { pSC123) as donor and strain CFDS-1 as
recipient, 6 mutants which lost carbofuran degrading ability were obtained with a kanamycin resistant gene in the
middle of transposen and the disappearance of a red compound during the degrading of carbofuran as preliminary
selecting marks, they were designated as CFDS-M1 ~ CFDS5-M6. UV scanning and GS assay results also proved
their mutations. PCR was carried out respectively with primers designed according to the sequence of lransposon
and genomic DNA of 6 mutants as templates, restriction analysis of PCR products showed that the muation of

carbofuran degrading genes of these mutants was caused by transposon insertion.
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X, RIEMARE S ERRCRERMHC AN BFY, MR ETHI S
ESHEA R R RE, BARFRMEA R BRWEFS, NmESHREERE
B, tATLAFIA Tail-PCRY 49775, MO MFH RT3, ERYEURET HHE
ARBREITFH . £ARLRPEERMEHREROR pSCI23 Fr ke B T Hi A DiskmE &
B CFDS-1 MR ARE T, LENT - Hekm AR R RN WS E
Al

1 #R5HZE

L1 B

Sphingomonas sp. CFDS-1 (Amp', Str"), BEEEREETCLFFMEEME ST, MR 0kmE ST
K Erisied o8k,

E. coli DHSa (pSC123) (Km', Cm"), AARLRZHR,
1.2 ERE

ToxtEsEE (MM). NH,NO, 1.0 g, KH,P0O, 0.5 g, K,HPO, 1.5 g, NaCl 0.5 g,
MgS0, - 7TH,00.2 g , pH 7.2 , KB F/KERTE 1,000 mL; & WS A Al 5 1
(FMM) : TE KIS FE DA 100 me/L @ynkigFl; LB H3e3E. FEK 10 ¢,
MEH S g, BABI0 g, FRFIFEFIMA LS /L K5,

1.3 &%

mE ST (SEAKT 98% ) . WTFILARCHAIRARAR.
L4 A%

REEMEHATREEEAR, RRgsls o d.
L5 HEFHIA

EEH 100 mgy/L Z2FHER (Amp) # LB iE FHEFE K CFDS-1, [FNFEMA
50 mg/L ) RALE R (Kam) #1120 mg/L FIRABEERE (Cm) B LB i E P HI3F E. coli
DH5a (pSC123), 439HZ 3 mL BT 10, 000 r/min 5.0 5 min, YWEEE, FLB W HE
YRS 2 K, BEIMA 100 pL i LB BixEREE, LHEEBRIES, 7 LB BAF
BEM EXIEMMERE (FL1E0.45 um), EESHEBEEE L, 30CHERd
®, F LB EEERT, BGER S T% 100 mg/L Amp Hi50 mg/L Kam /) LB ¥4
E, 30CHFHE", RSN AEEHEFT & 100 mg/L Amp 150 mg/L Kam f LB 5
B, BKFHEES]R 2000l ——XRIHIMA R FMM tf, WEESFLACYE 4, %k
ERALEWR-ARLE, HEES N OERTSAE ABARTE T,
L 6 RERSF&RaTRN

AN B oL B AFLLBEE FMM, A S mL 9 — P %E, BIZIRS,
BESREE, LS, dXKEIRMNEE, £ UV-PC401 RIS AT 200 ~ 400 nm Bt
HATEH, BEKT ST 283 nm AL RYRFAE TR O (DR T BB b sk &/

SHAREE: HEIAFLER FMM F 10,000 r/min F.0 5 min, R 2 mL b§F
B, MAFERONERMZES, MARLH, FRSMT R AR R LE
W, BZRE, BEEREAEE, TEKRRHHE, TNEEREZTEYNEE, A
5 GC-14B EBHGMZE (FID) R, FftHk: 0.V-225 5534k, fEEWET- 5 ml
/min, EEMAEN 4 mL /min, BSHHEHN 10 ml/min, FHOEE KN 2000, &H

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



* 36 - WA W R R 2005 £ 32 (2)

200°C, KIWIERIREE R 250C, AMREEHTHME.
1.7 PCR EFRIERTFERANNEEFRE

pSC123 FRiIMK/N A 7,439 bp, EEEH—MKEN3,562 bp WHRETHE, F
P A, WEEETFEAMRESNRIHT—X59:

pL: 5-TTAAGTGTTCCTGTGTCACT-3’ (126 ~145 i) ;

pR: 5-TCAACATAGTTCCCTTCAAG-3’ (3,472 ~3,491 fif) ,

43 B4 6 M AR T2 B 4] DNA 0 pSC123 #9 ik DNA 4E 084K, F LA-Taq §§
#47 PCR, PCR LW #&fF: 94CHIAEY 5 min, HEARGEIF: 94TEH30s, SOCEK
30 s, 72CHE{§ 3 min, 3t 30 NMEF. B PCR =W AT 0. 7% MTEIE R HL Ik . PCR
EYHEIIRIE: FRHERYE Hind A Sme 1 3 PCR =Yt TREY], ELIRET
5 DNA Rt A PCR F=# LA pSC123 ki DNA fEBAR B PCR =Y BTl > 1 Bt
KAHBERAEN ., FHMESEETHE.

2 R

2.1 REFHNE

HF CFDS-1 Beb 52 SRR ZTkmE ST, I EL7EREMRS AR P RS —Fr BRT AR
AEYROREA, IR DUE i 2T 68 B R 7= A 5 T 25 U ok e £ B A 1 O
AR, REURAFERE, £ 1 FSTHEATFIIMN 6 MEARET,
439w 4% CFDS-M1 ~ CFDS-M6 (& 1),
2.2 REFREEMOENSIHRENEIE

ATRIERETRET HMERESTE DR, RARSIOEEMUHEERARNE TR
A5 F- CFDS-M1 ~ CFDS-M6 i1 CFDS-1 4b38ft) FMM Sk &2 (B2, 3), WET
LA th FMM sh ki 20 A2 7403, AERSEMARKRERSHARENE, K
WS BAARA AL, W4 CFDS-1 4b8, ERMAZKMANFE, XHEHT
CFDS-M1 ~ CFDS-M6 sk B 45k % T REMf kI FTH DT 6E

1.250
FNDCK

CFDS-M1~CFDS-Mé

N

s

) /CFDS-I

0.000

200.00 300.00
A /nm

F1 CFDS-1 ARETFREROEN B2 RSN R AR
1~6 CFDS-M1~CFDS-M6, CK CFDS-1 ~ FNDCK RIIBALEM FMM, CFDS-1 % CFDS-1 4b38 Y
FMM, CFDS-M1 ~CFDS-M6 £ R[RR%EFALEK FMM
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B3 SiEMERE TR

2.3 REFHRBEANFBRHRIE

ZESMARASIER R, TUAERET FRELOKRE TRMEKEFNEES, B
TRIFEETFHRERM TEEFBATERY, HEEREFEMNTE 20 my/LCm i
LB i, LRBRETTFHAREK, BT Cm FiiEEREEA T pSC123 b KYIEFE
BFFEAIEAL, B LHEREFRASTEEN pSCI23 FE, MASHAHETH
B, BAMBIEREFPHCAABRITSIWHIT PCR I, S5RRMA, UIREFHE
B4 DNA 1 pSC123 j9Fk DNA Wit &4 ik T A/MER B, JFEHMBERX
/3,365 bp HBFEES (E4), EEWERETFIIEYALERER L, % PCR ¥4 3H
Hind T #1 Sma 1 B§4) (ES5), MWEITTLIE N, UEREFFHEFEL DNA A pSCI23 K
¥ DNA R 9 PCR =14 Hind M KEH), #YIHT 3 4%, 2% 100 bp, 500 bp .
2,700 bp, FOEEIS{E 101 bp, 526 bp | 2,738 bp #i—8, W Sma | M§¥I, Y1 TH&K
K/ 2,600 bp, 750 bp [K4k4, FERS(E 2,595 bp, 771 bp H—F . XRHERHE
P AR TR, kR % F CFDS-M1 ~ CFDS-M6 g2 i A T
HETMRE T Rk ThEE,

M1 H2 HI

S1

B4 PCR § =Yy ik AE
M ADNA / Hind [ marker, P pSCI23, 1 ~ 6
CFDS-M1 - CFDS-M6

&S5 PCR =HRabIE %

M1 DIL2000 marker, M2 ADNA / Hind Il marker, P
PCR =%, S1 Sma ] B#t] pSC123 PCR /=47, HI
Hind 1 B4 pSC123 PCR 74, S2 Sma | MR

TF PCR 4, H2 Hind I I35 T PCR =4
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3 it

A SHRAIE R TARE R IE pSCI23 JRk = /55 710 A Tk /3 = A
CFDS-1 v, JAMERF T 6 bRk ZFEMEM ST EEAIEARDF. LliX 6 tREEFRIE
B4 DNA St b AR RED™ 1 1 A 3RS — B9 K/ 2 3,365 bp ) PCR 741, JiT Hind I
M Sma T B4 PCR 4, RS H BLAEE AR/ BB E AR,

RUELET R, FEFREEL—-MLATHTE, SERETHREANT —FK
BN EREREE A,
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