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A (61.50% ). JEUK AR BE EE A LETE Synechococcus(RERFEE ) Hy W) K LA WK EFYRRETE 398 Pseudomonas
(RHAMHIE) ; A MG, Pseudomonas aeruginosa ( HSHBUA T ) 15 508 75 36 N £ 2 T+ 342. 62%, ﬁﬁﬂ?ﬁf{fﬁﬂ%éﬁ
AREFREYIARS. SN T8 T 2SN 2 HAT R TR 9 RER (51.97% 5 0.79% ). _
SRR BOK RS SEAMRIRAL A TR, BRI, RS 7
RESES: X172 XBIRAE: A XEHS: 0250-330+(2021)02-0860-07  DOIL: 10.13227/j. hjkx. 202007039 - .
Distribution Characteristies of Vlruses Mlcroorgamsms in. a Water Supply
System with Combined Ultraviolet, Chloramine Dlsmfectlon V. g )

HAN Xue' SUN Jldn _wei®, ZHANG L ; W‘;A,NG Fhe- -ming’, BAI Xido/hui" F y ¢ f
(1.State Key Labbrdtory of MlLrObldl Metaboligm | Schiol of Llfe Sciences and Blotechnology, Shdnghdl Jiao Tong Unlverslty, Shdnghal.
200240, [Chinay™2. Shanghai Pudong Veolia Water Corporatlbn Limited, Shanghai 200 R7, Chlna)

Abstract To study the effect of combined ultrdvmlet (UV) chloramine dlblnfectlon on viruses in a drinking water supply system a

fall- sgale experlment was conducted to lanalyze the distribution,_variability, community structures: and hosts of viruses using
metagenomics. The results showed that the combined*BV (’hiorqmme process reduced the number of virus species (6. 13% ) and gene
abundarice (51. 97% ) but did not completely remove théViruses from the water. The United States Environmental Protection Agency
(USEPAY) report that virus removal efficiencies from water can reach 99%-99.99% based on culturing methods. However, in this
study, rﬁetagenomic analysis indicated a total virus removal rate of only 93.46% . Therefore, the detection of viruses in water using
culturing method cannot reliably detect viruses in drinking water. Caudovirales are the most abundant type of virus in water supply
systems and are sensitive to chloramine disinfection. Lentivirus, as a virus that can infect humans and vertebrates, has strong resistance
to UV and chloramine disinfection. The main virus hosts in the studied water supply system were bacteria (61.50% ). The viruses in
the raw water were mainly parasitic in Synechococcus. The dominant virus host was Pseudomonas in both the effluent water and pipe
network water. The gene abundance of the Pseudomonas aeruginosa host in the pipe network increased by 342.62%, which requires
further attention as a virus risk in pipe network systems. Overall, combined UV chloramine disinfection was more effective at the
removal of virus hosts than single UV disinfection (51.97% compared to 0. 79% ) .

Key words : drinking water; water supply systems; combined ultraviolet chloramine disinfection; metagenomics; virus community
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Fig. 1 Sampling sites in the drinking water supply system
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Table 1 Water quality characteristics for different sampling sites

M /PR EL S BE S ~
Raw 5.00 0.03 20.7 2.74 0.03 1.8 x10°
BAC 0.34 0.00 20.7 1.61 0.02 2.1x10*
uv 0.17 0. 00 20.7 1.57 0. 04 1.9 x10?
EFF 0.14 1.07 20.7 1.71 0.27 0.0
DW 0.18 0. 86 20.7 1.49 0.18 0.0
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Fig. 2 Variations in gene abundance and species number in the virus community
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