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Why we should invest in drinking water microbiome studies
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Microbial communities interact with us and affect our health in ways that are only beginning to be
understood. Microorganisms have been detected in every ecosystem on Earth, as well as in any built
environment that has been investigated. Source water, drinking water treatment plant and distribution
system provides a rich microbial ecological niche, dismantling the belief of its “biological simplicity”
and interact with us every day of our life. Nevertheless, drinking water microbiomes are understudied
compared with other microbiomes. Recent DNA sequencing and meta-omics advancements allow a
deeper understanding of drinking water microbiomes, improving the engineering interventions and
monitoring activities to lower public health risk.

During our surveys, we had the opportunity to collect samples from source water (groundwater),
drinking water treatment plants and drinking water distribution systems, over a period of years, in the
metropolitan area of Milan (Italy). Thanks to the recent advances in sequencing technologies, we
applied high-throughput DNA sequencing (HTS) techniques coupled with bioinformatic analyses to
unveil drinking water microbial community structure. For the first time, we reported the presence of
the “microbial dark matter”, i.e. those microorganisms accounting for a large proportion of life and
biodiversity but whose basic metabolic and ecological properties are not known, from source water to
tap water. Source water is characterized by an astounding biodiversity, almost unexplored, where rare
taxa account for 90% of biodiversity. The effects of chronic stressors, such as potabilization processes,
shape the microbial community structure causing an overall reduction in biodiversity. How this can
affect human health through human gut microbiome interaction is still to be investigated.

A deeper knowledge on drinking water microbiome and an effective information of citizens about
water quality will help in gaining awareness on how water with its biodiversity is a valuable resource
to be preserved. This can lead to positive side effects, such as the reduction of unnecessary plastic
consumption due to plastic bottles of mineral waters, limiting environmental damage. Moreover, an
increased consciousness, based on scientific studies coupled with outreach actions, of the necessity of
drinking water monitoring and, when needed, treatment can help in defeating the so-called “unfiltered
fervor”: we are facing the worrying spread of the request of unfiltered, untreated, unsterilized water,
suggesting that a return to “raw” lifestyle would be healthier and safer. A framework for the
comprehensive analysis of drinking water microbiome is recommended to support the sustainable
management of drinking water safety in accordance with recent World Health Organization guidelines
and to foster collaborations across sectors and geographical boundaries.
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