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Study on gfp Labeling of a 2 4-D Degrading Strain and Its Detection in a

Wastewater Biotreatment System
XIONG Wei—cong QUAN Xiang—chun MA Jing-yun WANG Ran

(State Key Laboratory of Water Environmental Simulation School of Environment Beijing Normal University Beijing 100875 China)

Abstract: A 2 4-dichlorophenoxyacetic acid (2 4-D) degrading special bacteria Achromobacter sp. was chromosomally labeled with a
green fluorescent protein gene (gfp) using a mini-Tn7 transposon delivery system. The growth status fluorescence expression and
degradation ability of the strain before and after labeling were compared. Methods to quantify the strain in different biotreatment systems
(activated sludge or granular sludge system) after inoculation were also investigated. Results showed that the labeled Achromobacter
sp. and its control strain demonstrated a similar growth pattern and 2 4-D degradation ability = both of them could completely remove 2
4-D of about 100 mg/L within 103412 h. The labeled strain could express fluorescence stably during the course of growth and
degradation with fluorescence intensity /D, stabilized at about 4 500. For an activated sludge system bioaugmented with this labeled
strain its abundance could determined through direct measuring fluorescence emitted by the sludge mixture for it was linearly
associated to the percentage of the strain in the range of 075% (R> =0.9952). For a granular sludge system bioaugmented with this
strain  fluorescence of the sludge mixture could be measured after homogenous pretreatment and the percentage of the strain in the
range of 042% was also linearly related to the fluorescence intensity emitted by the sludge mixture (R> =0.980 1). Overall this gfp
labeling method based on Tn7 delivery system can be used to monitor specific bacteria in a biotreatment system.

Key words: green fluorescent protein (gfp) ; 2 4-dichlorophenoxyacetic acid (2 4-D) ; activated sludge; granular sludge; degradation
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g/ L 6 pg/pl LB
3
2 4- (2 4D) 1.3 gfp  PCR
2 4D Achromobacter pBK-miniTn7—gfp2 DNA. Achro-
sp- mini-Tn7 mobacter sp.  Achromobacter sp. —gfp DNA
gfp GFPf  GFPr PCR . GFPf
GFPr 5'"-TTTCAAGAGTGCCATGC-
1 CCGAAGGS3’ 5'-CTGGTAAAAGGACAGGGC-
CATCGC3'. PCR (50 L)
1.1 . . . :Taq (5U/pL) 0.25 pL;10 x PCR Buffer (Mg®”
pBK-miniTn7—gfp2 E. coli XL1- Plus) 25 wL; dNTP Mixture (2.5 mmol/L) 4
Blue P oases wl; DNA 1 uL; GFPf  GFPr 1 wL;
; pUX-BF13 MilliQ  38.75 plL. 94C 10
E. coli SM10:: \pir min 25 94°C 30 s 62°C 60 s
; pRK600 E. coli JM105 72C 90 s 72°C 7 min. PCR
Soren 1% (Infini-
Molin ty3000 )
2 4D Achromobacter sp. 1.4  Achromobacter sp. 16S rDNA
767.2 pm Achromobacter sp.
;LB (g/L): 5 10 NaCl 10 DNA (EZ Spin Column
pH 7.0 ~7.2; MMN Genomic DNA Isolation Kit BBI). DNA
(mg/L) : Na,HPO, 1419.6 KH,PO, 1360.9 MgSO, 27F 1492R 5'-
98.5 CaCl,*2H,0 5.88 H,BO, 1.16 FeSO,+7H,0 AGAGTTTGATCMTGGCTCAG-3’ 5'-TACGGYTAC
2.78 ZnSO,*7H,0 MnSO,*H,0 1.69 CuSO,*5H,0 CTTGTT ACGACTT3’ PCR . PCR
0.38 CoCl,*6H,0 0. 15 MoO, 0. 10 pH (50 pL) Taqg(5 U/uL) 0.25 pnL;10 x PCR
7.0 ~7.2. Buffer ( Mg’* Plus) 5 pL; dNTP Mixture (2.5
1.2 mmol/L) 4 pL; DNA 1 uL; 27F 1 pL;
Tn7 afp 1492R 1 pL; MilliQ 37.75 plL.
@ Achromobacter sp. 194°C 3 min 94C 1 min. 57°C 30
pUX-BF13  E. coli SM10: : \pir s 72°C 2 min 30 72C 10
pRK600  E. coli ]IM105 E. coli min. PCR 1%
XL1-Blue 30%C 18 h. @ 4
1 mL 1.5 mL PBS 1.5 Achromobacter sp.
3.0 4 50 pL 1.5
mL . @ 250 mL 150 mL LB
(0.22 pm 25 Achromobacter sp. Achromobacter
cm) sp. 2/p 3 30°C .
LB 30°C 24 h.® 150 r/min 5 mL
10 mL 2 D, (600 nm )
1 min. 2 4D 1.6 Achromobacter sp.
(24D 500 mg/L) 100 pg/pL
6 wg/pL MMN Achromobacter sp.
30°C 100 250 mL 100 mL
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