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Inactivation of antibiotic-resistant bacteria in sewage water treatment plant:
Is the sewer system a pool of antibiotic-resistant genes?

Furukawa, Takashi
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To clarify the behavior of antibiotic-resistant bacteria $ARB) and
antibiotic-resistant genes (ARGS) in sewage water treatment plant, the presence of heterotrophic
bacteria resistant to vancomycin and vanA and vanB, vancomycin resistant genes in each sewage water
and sludge sample were determined. Heterotrophic bacteria resistant to vancomycin and vanA and vanB
were detected from all sewage water and sludge samples even in the chlorinated water. Furthermore,
in batch-type chlorination experiment of vancomycin-resistant enterococci (VRE) were carried out.
Although VRE could be inactivated completely by chlorination, vanA gene could not be destroyed and
remained in chlorinated water. Our results strongly indicated that sewage water treatment plant
might play as pools of ARB and ARGs and discharge to water environments.
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Applied Biosystems

PCR Applied Biosystemns StepOne
8.0 pg/mL Applied Biosystems
8.0 95 °C 60 95 °C
pg/mL 15 60°C 45 45
MIC
DNA VRE
250 pm VRE
10 500 mL
0.45 pm VRE E. faecium ATCC 51559
10 mL 30 mL  Todd Hewitte
50-mL 10 E. faecium 50-mL
14,000 rpm 10
17,800xg 5 E. faecium
40mL  PBS 1
DNA PBS
0OD600 108
DNA PowerSoil® DNA Isolation Kit CFU/100 mL
BO BIO Laboratories 10 mL 90 mL  PBS
DNA 10" CFU/100 mL
PCR vanA
vanB -20 °C 100 mL 300-mL
0.0 0.1 03
0.5 1.0 3.0 mgClL/L
PCR
vanA vanB 500 rpm
Enterococcus faecium ATCC 51559 3 5 10 20 40 60
vanA E. faecalis ATCC 0.025 M
51299 vanB 3
vanA vanB
pGEM®-T Easy Vector System II Promega DNA
LB
50 pg/mL 37.0+1.0 °C
illustra plasmidPrep Mini Spin Kit PBS
GE 100 1,000 uL mEnterococcus
DNA DIFO 1.5%
DNA 35+1.0 48
BioSpec-Nano Shimadzu DNA
vanA vanB 1
CFU/mL
vanA vanB
THUNDERBIRD" Probe gPCR Mix TOYOBO DNA
1 90
vanA vanB mL 14,000 rpm 10
1.5 mL
Primer Express Software Version 3.0.1 1.5-mL
1
Assay Primer Sequence
Forward 5' TCAGGCTGCAGTACGGAATCT 3'
vanA Reverse 5' GTCCTCGCTCCTCTGCTGAA 3'
Probe 5' FAM-AAAACGCAGTTATAACCGTTCCCGCAGA-BHQla 3'
Forward 5' GTCGGCGAAGTGGATCAAAT 3'
vanB Reverse 5' TGGAACGATAATCATCGCATTC 3'

Probe

5' FAM-AGCCACGGTATCTTCCGCATCCATC-BHQ1a3'




DNA InstaGene 6.0£10.7 cfu/100 mL 1.4£2.1 cfu/100
Matrix mL
vanA  PCR GoTaq" Green 10° 10" cfu/100 mL
Master Mix PCR
10 pL  2xGoTaq® Green Master Mix 1.0
pL 0.5 106 cfu/100 mL
uM 1.0 uL DNA 10 2.9 log
pL  Nuclease-free water 20 pL
vanAfw 5’
GGGAAAACGACAATTGC 3 2 MIC
vanArv 5° GTACAATGCGGCCGTTA 3’ MIC
PCR 94 °C 2 1979
94 °C 1
54°C 1 72°C 1 1227 8.0
30 pg/mL
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PCR 92.9 %
vanA 74.0 %
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copies/mL 2.2x10° copies/mL
5.9 log
31.5+60.0 cfu/100 mL p>0.05
2 MIC
Sample No. ofisolates ~ No. of positive No. of strains resistant to vancomycin (strains)
(strains) (strain)* g * 16%* 32%* 64**  128%*
Influent sewage 239 222 14 3 4 4 197
Tank water 292 216 8 2 6 4 196
Secondary effluent 290 132 8 5 9 12 98
Chrolinated water 292 115 0 1 4 106
Primary sludge 293 198 18 2 11 12 155
Finally sludge 280 204 15 0 12 5 172
Return sludge 293 140 11 6 9 3 111
Total 1979 1227 78 18 52 44 1035
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