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Plasmid pJP4 Mediated Gene Horizontal Transfer in a Biofilm System and Its Effect

on 2, 4-D Degradation
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Abstract: With plasmid pJP4 (which contains functional gene cluster ( 4fd) encoding 2, 4-D degradation) carrying genelic microorganism
Pseudomonas putida SM1443: : gfp2x (pJP4: : dsRed) as the donor strain, events of plasmid mediated gene horizontal transfer and its effect on
2,4-D degradation was investigated in a biofilm system operated under fed-batch mode. The surviving status of the functional gene element in
the gene-augmented system and effects of gene-augmentation on microbial community structure were also investigated. Results showed that
introduction of pJP4 carrying strain to the biofilm system with 2, 4-D Cinitial concentration at 170 mg/L + 10 mg/L) as the sole carbon source
could enhance the degradation of 2, 4-D. Enhancement was slight during the initial stage of operation, but it increased with increasing of fed
batch runs. Difference in 2, 4-D average degradation rate between gene-augmented system and the control system achieved up to 13.3
mg/(Leh) at most. Through detecting functional gene tfdB and reporter gene gfps> pJP4 mediated gene horizontal transfer to the bacteria on
biofilm was further approved. Effects of gene augmentation on microbial community structure was analyzed by PCR-DGGE analysis; and results
showed that relatively higher stability of microbial community was maintained for the gene-augmented biofilm system compared to the control
system when facing 2,4-D shock loadings.

Key words: gene-augmentation; gene horizontal transfer; plasmid pJP4; 2, 4-Dichlorophenoxyacetic acid; biofilm

BED A AT 7 325 G RGP 5N B AT by
R W% iR D e 16 n] 2 2 B B B Cmoving genetic
elements, MGES), JF-1 12 % K 7 B AE fod A= 4 41 it 1)
UK R R 1 A8 3295 G AR Gt b [l A B 3k
7555 Tk B i 2D g, AN T 2 128 X6 H AR T B W 1 B
fif 2 AT K MGES X5 Je ) ik 1 B A A F 5 di i %2
LY e+ 4 0 % 500, UL 4E ok MGES HI T IR K Ab
AR G0 25 W M B A A LA F I 5 LR -2
PR 20 4V 2 JROK R U L AL BEBOR BRI L
MSCHE, AWM, AR AIL A 4 iy P %

}5ﬁ[13~15]

AWEGTTLAE i pIP4 JFURE [ 5% A R v 2 It 44
W LUEYIIREAR G AR 5, UL 2,4- AR LR
(2,4-D) N H F5¥5 Gy, 8 i 2 2 22 L K o0 A 1
pIP4 JFURL KRR 0 AL DB AR e AL B 2, 4-D 2%
IS B AL LK s ERT 9 A ) 24 ) I 28 90 T A 465 ) £
SN, LU h e DR i A B R R N S i AR
i R G s e e D PR S il

Y ks B A : 2008-10-17; 1£1T H #A: 2009-03-27

E&WE: H 5K A RRHAEE ST H (50508006, 50878024

TEH BN : 2 MFRA973 ~ ), L, W, Bl BUZ, 2507 0 4 %K
AP FR AR, E-mail: xchquan @ yahoo . com. en



9 3 B[R TR pIP4 KT R v T AE VIR GU iR AL A 2, 4-D 201 2729

1 #MR57%E

1.1 (AR

fit & o T Pseudomonas  putida
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B R AP HUIERE R BORE pJp4 bAlr AT BROK 57 3%
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IKE oy ¥ SCRRL 18 TMC B, B U5 A 2, 4-D, WRJE A 170
mg/L+ 10 mg/L. B — & B HE B S 1 844, Peik Ja i
AN BSOS N — 58 S5 TR R P
putida SIS 7K, AT SN AR F R 200 mLL, [\ %
BN R TR B X RSB 45 R G U A e
EVEHN3.6320 /L, AL FR G0 D TR 1 #hn &=
40.094 4 o/L. N AERE IR o 04T, #1230,
120 r/min. 24 2, 4-D W JE L BRIk 959 I,
1009% #e 7K, BEAT N — JAI SN . e Wil i v UK A
280.22 pm JEIEL U8 G ORAE R 0 BT 2, 4-D W BE, [F)
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A I RE S DNA B2 R IR R & 4 e
16S rDNA H] 341F-GC 1 907R 5| ¥ ¥ 4T PCR ¥~
gt 03 AL 51 43 5 K = 5'-CGCCCGCCGCGCGCGE-
CGGGCGGGGCGGGGGCACCGGGGGCCTACGGGAG-
GCAGCAG-3' F1 5'-CCGTCAATTCMTTTGAGTTT-3',
F B JEZ) 550 bp. PCR R NAR R (50 pl) 3z M4
PBCE : Tag (5 U/pl), 0.25 pls GC Buffer [ (Mg
Plus),25 piLs ANTP Mixture( %% 2.5 mmol/L)s 4 pulL; 45
B DNACEYIIEE DNAD, 1 pls 51%) 341F-GCs 1 pls

1% 907R, 1 pLs ‘KB MilliQ 7K, 18.75 pL. Jx Wi ##
KB PCR™ : 94°CTHAE 1 5 min, BT 8 NMEHF A
94°CAEYE 30 5,63 ~ 56°CIE K 60 s, 72°C ZEAH 90 s(IE
R — MR JE R KRR N 10D, )5 94°C &
30 s,55°CIE K 60 s, 72°C ZEAH 90 s FH R 25 K, e
72°CHEAH 7 min.
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WESE W I 4 - A2 ) 2 A O AN s A FE:
Deode ™3 PR 5¢ 25 £ M 28 48 (55 1H Bio-Rad), Infinity-
3000 &t R #4: (1% E VILBER), PXE 0.2 Thermal
Cycler PCR X (3 [H Thermo Electron), LSM510 #0041
WL R A BB (HE Carl Zeiss) .

2 HR5TE

2.1 VRS pIp4 TS TR BEAE 2,4-D BN

IR 2 SR T AR AT PE R by i 2
A RBAAFENEHT 5 3R B2 K AR A AR R
RIS I 7 PA N £ A [TRE78 =R 1 S SR a1 TR 5 9%
Jo s BAR P A R TG B — 2 )R SR AL ~ 3



2730 7N 58

30 &

OEBRTRAILE ;s (DEEBRERMIEE: (LW LAY
B 1 BRERAERAESREMEREEYHE

Fig.1 Morphology of the carrier before and after biofilm formation and microorganisms attached on the surface of the carrier
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Fig.2 Profiles of 2, 4-DCP degradation in the gene-augmented system and its control
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Fig.3  Changes of average 2, 4-D removal rate with operation cycles
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KIIZAT Ja #H, 36 DRl 9 Ak 30 3 58 I i 2% . Nancharaiah
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70% . Mohan 251107 75 S 46 & MR SBBR £ 45 Hh WF 5T
TOL JFURLZK -6 s A0 B A R £ REUE I T Bt A A 4
P. putida WIBIIN MG T I, b R B A
) 5k (1 B A 2R SRR 3
2.2 VRS pIp4 KT RSOV 52 P Hr

NT TR pIP4 JTURLAE A W 2R S8 A v
IRV 7 S ARFRIR DL, LA S HE R TR B8 AE R e i)
FENPIRIL , FEAN RSB AT M BESR A 9 LA b 1) JRE
DNA S HE DK 2H DNA, 73 0 LI A BERR 38 T fdB
(pJP4 JFURL b9 i 2, 4-D B fift D) e 1 OC B B R A
gfp BRI DR TR BT 4R 35 6 DR, 1B AT T B e
VKA, S RN 4 s

] BRI RAEBONIEN TR P putida )5, (E3E
ANZAT By B ¥4 B8 0% M\ ZE W I JTORE DNA B A ) )
tfdB BRI CEE 4 T 205 bp BT %7 ), 1 £ £ v A CRA
0 h I 2D JG 1% HE DR Fr WA H 5 10 1 A 40 8 2R 456 [ A7
TAEDI BORL DNA B AN AT pIP4 FURL. gfp B2
(341 bp)IXAE P. putida $&INJ5 16 h GEATI 2], 1M
113+ 136~ 146+ 152 #1157 h(AH5 T 1. 2. 3. 4 F1 S
JEBIARD S A AS F1], 30 4 Ay TR (¢ 1) 3 DR TR
W INBI RS )G, T30 B B A ReefE 2,4-D, 7656
1 A IAS O A 350 40 1 sl L o P8 UG TR I B AN o
DR A 1 6 BER 4, AR W IS A i BORE DNA H G
ofdB FERIR Y, ZEDTZH DNA T TG gfp AE BRI
CHLYK BT 4 D 28 BT LS, 16 h J5 AE
FE it FORE DNA TR B 1K) gfdB 5 DA 2 K 5T 4%
TNEFER TR A B sk AW R R4 12 P
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PAF 1 KRB AT, AMUBEE WL TR Ly 8 3 B
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Fig.4  Agarose gel detecting tfdB gene on the plasmid DNA and gfp on the genomic DNA in the biofilm samples from gene-augmented system
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BN AT REIS R A - D ofd e RIRR W] BEAFAE T 0L
AP ) G AR DNA b @XF BRG] BEAE(EAN
7T ofd T RERE DA%
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