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Accumulation of phages in drinking water biofilms: a way to elude chlorine?

⇒

  Phages showing differences in their surface properties ⇒ Different water velocities in laminar conditions Efficiency of a cleaning protocol based on high level chlorination ⇒ On phages in suspension in water -Specific detection of viral genome by real time RT-PCR (Ogorzaly and Gantzer, 2006) -Titration by culture method • Surface properties recently studied (*Langlet et al., 2008) /mL of each phage spiked in the reactor 4 experiments ⇒ n = 12 for each point GA: 5.5 ± 2.0 × 10 5 eq PFU/cm 2 1.7x10 7 cells/cm 2 (Live/Dead BacLight kit) whatever the wall shear rate ≈ 0.1% cultivable (15 d) > 95% showing intact membranes 12 ± 3.0 × 10 5 eq PFU/cm 2 MS2: 3.4 ± 1.2 × 10 4 eq PFU/cm 2 • Rapid accumulation of phages on biofilm within the first 3 hours. • No difference in the phage concentration between 0.6 and 0.9 m/s (18 P-values > 0.05; α = 0.05, Mann-Whitney) • Phage concentration on surfaces: MS2 < Qβ < GA (P-values < 0.0001, Mann Whitney) /L) for adsorbed phages Water: 5 log 10 reduction in less than 30 min Surfaces: 2.5 log 10 reduction in 60 min 1These results were obtained within the scope of the research program "Biofilm VIII" funded by the Agence de l'Eau Seine-Normandie (AESN), VEOLIA Environment Recherche & Innovation (VERI) and the Syndicat des Eaux d'Ile-de-France (SEDIF), and coordinated by Université de Lorraine. Langlet J., Gaboriaud F., Duval J.F., Gantzer C., 2008. Aggregation and surface properties of F-specific RNA phages: implication for membrane filtration processes. Water Research 42(10-11): 2769-2777. Michen B. and Graule T., 2010. Isoelectric points of viruses. Journal of Applied Microbiology 109(2): 388-397. Ogorzaly L. and Gantzer C., 2006. Development of real-time RT-PCR methods for specific detection of F-specific RNA bacteriophage genogroups: application to urban raw wastewater. Journal of Virological Methods 138(1-2): 131-139. Pelleïeux S., Bertrand I., Skali-Lami S., Mathieu L., Francius G., Gantzer C., 2012. Accumulation of MS2, GA, and Qβ phages on high density polyethylene (HDPE) and drinking water biofilms under flow/non-flow conditions. Water Research 46: 6574-6584.