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Effect of Water Treatment Process on the Bacterial Multidrug Resistance in

Drinking Water

MA Xiao-lin, LU Yang, WANG Yu, HOU Yu, BAI Xiao-hui "
(State Key Laboratory of Microbial Metabolism, School of Life Sciences and Biotechnology, Shanghai Jiao Tong University, Shanghai
200240, China)

Abstract; The overuse of antibiotics has resulted in contamination of antibiotics and genes encoding multidrug resistance in some water
sources in China. Antibiotics and the antibiotic resistance genes may cause severe hazards to human health via drinking water.
Cultivable bacteria in one of the water supply systems in Shanghai were isolated and identified. The multidrug resistance in drinking
water for cultivable bacteria and their change and mechanism in water supply system was analyzed using ampicillin (Amp) , kanamycin
(Kan) , rifampicin ( Rif), chloramphenicol (Cm) and streptomycin (Str). The results showed that, the isolated microorganisms
mainly belonged to 16 genera. Bacillus sp. , Arcicella rosea sp. and Sphingomonas sp. existed in the whole process. The multidrug
resistances of these three bacteria were enhanced after flowing carbon filtration and water distribution system. Bacillus sp. showed the
strongest antibiotic resistance. Real-time PCR was used to quantitatively evaluate the concentration of three integrons and 9 transposons
in the water supply system. The results showed that, after BAC filtration and water distribution system, the absolute concentrations of
mobile genetic elements increased obviously, which meant that BAC filtration and water distribution system played an important role in
influencing antibiotic resistance in the water treatment process.
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Fig. 1

Effect of water treatment process on the

diversity of cultivable bacteria in drinking water
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Table 1 Identification of the isolated bacteria in water treatment process
G AT L e WU gas
1 WEEFHET R (Arcicella rosea) 98 NR_042707.1 || 14 SIEJE ( Ensifer sp. ) 99 KP342396. 1
2 T ( Bacteroidetes bacterium ) 99 EF612322. 1 15 W #FT &) ( Enterobacter hormaechei) 100 KP027682. 1
3 WERESFAEAT I (Bacillus cereus) 99 KM009129. 1 || 16 JA¥ I )& ( Enterobacter sp. ) 99  KM277458. 1
4 WEREZESAT B (Bacillus cereus) 99 KC692199. 1 17 I4E & ( Erythromicrobium sp. ) 97 KT325146. 1
5 AL ZE AT B ( Bacillus cereus) 99 EU661712. 1 18 BT H )& ( Flavobacterium sp. ) 99 KJ810593. 1
6 K/NEFRATEE (Bacillus pumilus) 99 GQ169785. 1 19 AT # & (Flectobacillus sp. JC289) 99 LN810638. 2
7 ZERUAFE ( Bacillus sp. hb91) 100 KI863880. 1 20  FUERE R (Muricoccus sp. ) 99 AJ488505. 1
8 18 AARIE ( Bosea lupine) 99 NR_108514.1 || 21 H A& I ( Sinorhizobium sp. ) 99 AB610603. 1
9 B4R (Bosea sp. ) 99 LN833232.1 || 22 HHERIAJE (Sphingomonas sp. ) 99 GQ205098. 1
10 1848 JE ( Bradyrhizobiaceae sp. ) 99 JQ977355. 1 23 ¥HTWETH & ( Sphingomonas koreensis) 99 KU647252. 1
11 {ATEE/RER ( Burkholderiales bacterium) 99 JX828418. 1 24  FHBEEE ( Sphingomonas sp. ) 99 JN082736. 1
12 MAEHHIFE ( Comamonas sp. ) 99 AM184303. 1 25 HHMR A JE ( Sphingomonas koreensis) 97 KU647252. 1
13 KA4#% [CHE ( Duganella zoogloeoides ) 98 JQ689172. 1 26 FLERELE ( Trebouxia aggregata strain) 99 EU123976. 1
2.2 AR AT RS SR A P A 2453 A 5 FHUER, UPUERIREIGINE] 10 wg-mL ™", X

Xl Sk K AT G SRR W 04 22 T 25 PEREA T AR

A 2. SRR, 2R A8 (Bacillus sp. ) AT
ZiRe SRk, B 5 MRS ZRMREEH 1 pg-mL ™'
M) 15 pg-mL™", ZFAIAT & (Bacillus sp. ) ¥ 5
FiiA: = IR 28 BAA it WELF 4 T 8 (Arcicella
rosea sp. ) TE 1 ~8 pg-mL ™ AIHTA ZWRE LM T Al Bt

Rif A~ #F H A 1 25 68 /1. 9 I8 187 J& ( Sphingomonas
sp. )TE1 ~2 pg-mL ' HUERWELRMA T LTS Fh
YA A6 15 pg-mL ™ B HXF Amp AU 256
1, Al DA B, 3X 3 AN Fh e 1Y 40 T Bt 8 1k BE ) 8K
R, CAHIESE R BT S RE T SR i Gl AR T 24 e
BRI BRT IR 3 A, e R AN B A R 2



Fig. 2 Multidrug resistance for different antibiotic resistant bacteria
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Fig. 3 Effect of water treatment process on antibiotic

resistance of different ARB
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