
The who, where, and (somewhat) why of  
the drinking water microbiome.
Ameet J. Pinto

@watermicrobe

Nov 4th , 2018

1



What is a “microbiome”?

2

Microbiome may be defined as a 

characteristic microbial community

occupying a reasonably 

well defined habitat which has 

distinct physio-chemical 

properties. 

The term thus not only refers to the 

microorganisms involved but also 

encompasses their theatre of 

activity.

- JM Whipps, K Lewis, RC Cooke 
(1988)
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The drinking water habitat extends 
beyond the tap.
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There is a daily mass migration from source waters through 
treatment plants and pipes into the built environment.
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The Drinking Water Microbiome is 
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The Drinking Water Microbiome is 
abundant, diverse, and complex.
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The drinking water microbiome can mediate a range 
of  impacts – from health to infrastructure.

Disease Infrastructure 
Damage

Aesthetic 
quality
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Pathogens do not exist in isolation.
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Expanding from pathogens to the community as a 
whole to assess which factors are most influential.
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Treatment processes exert a selective pressure 
on the drinking water microbiome.
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Treatment processes exert a selective pressure 
on the drinking water microbiome.
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Filtration plays a key role in seeding the 
distribution system.
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Filtration plays a key role in seeding the 
distribution system.
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Seeding by the filter and selection by 
disinfection is systematic and reproducible

Principle coordinate 1 (22%)
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Seeding by the filter and selection by 
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Seeding by the filter and selection by 
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Seeding by the filter and selection by 
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Seeding by the filter and selection by 
disinfection is systematic and reproducible

Principle coordinate 1 (22%)
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Seeding by the filter and selection by 
disinfection is systematic and reproducible

Principle coordinate 1 (22%)
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Seeding by the filter and selection by 
disinfection is systematic and reproducible

Principle coordinate 1 (22%)
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Seeding by the filter and selection by 
disinfection is systematic and reproducible

Principle coordinate 1 (22%)
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Seeding by the filter and selection by 
disinfection is systematic and reproducible

Principle coordinate 1 (22%)
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Seeding by the filter and selection by 
disinfection is systematic and reproducible

Principle coordinate 1 (22%)

P
ri

n
ci

p
le

 c
o

o
rd

in
at

e 
2 

(5
%

)

- 0.4

- 0.4

0.4

0.4

0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

3.0%

3.5%

4.0%

4.5%

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

0%

1%

2%

3%

4%

5%

6%

7%

8%

0%

5%

10%

15%

20%

25%

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

R
e

la
ti

v
e

 a
b

u
n

d
a
n

c
e

 (
%

)

(F
a
m

il
y
: 

C
o

m
a

m
o

n
a

d
a

c
e

a
e

)

R
e

la
ti

v
e

 a
b

u
n

d
a
n

c
e

 (
%

)

(F
a
m

il
y
: 

B
u

rk
h

o
ld

e
ri

a
c
e

a
e

)

R
e
la

ti
v
e
 a

b
u

n
d

a
n

c
e
 (

%
)

(F
a
m

il
y
: 

P
S

e
u

d
o

m
o

n
a
d

a
c

e
a

e
)

R
e

la
ti

v
e

 a
b

u
n

d
a
n

c
e

 (
%

)

(F
a

m
il

y
: 

C
a

u
lo

b
a

c
te

ri
a

c
e

a
e

)
37



Assessing impact of  disinfection by sampling 
full-scale drinking water systems.

Maria

Zihan
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Post-filtration disinfection has a selective impact.

Dai et al (in prep)
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Traits to scavenge macromolecules for cellular repair and 
oxidative stress were enriched in genomes of  microbes in 
disinfected systems.
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Genome coverage analyses suggests that microbes in 
disinfected systems have higher replication rates. 
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Genome coverage analyses suggests that microbes in 
disinfected systems have higher replication rates. 
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In Drinking water systems

Filter seeds and disinfection 

selects for scavengers & ROS/RCS 

resistant microbes in a systematic 

and reproducible way. 
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In Drinking water systems
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and reproducible way. 
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In Drinking water systems

Filter seeds and disinfection 

selects for rapid growing 

scavengers & ROS/RCS resistant 

microbes in a systematic and 

reproducible way. 
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In Drinking water systems

Filter seeds and disinfection 

selects for rapid growing 

scavengers & ROS/RCS resistant 

microbes in a systematic and 

reproducible way. 
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In Drinking water systems

Filter seeds and disinfection 

selects for scavengers & ROS/RCS 

resistant microbes in a systematic 

and reproducible way. 
But why is this useful?

Where is the actionable engineering benefit?
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“Who” and “how” we manage has been 
largely constrained to pathogens.
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“Who” and “how” we manage has been 
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Transitioning from pathogen-centric to 
microbiome-inclusive is the future
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Opportunity in 
ecology
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The Who, Where, and Why
should inform 

how we manage 
the Drinking Water Microbiome

How we manage 
the 

Drinking Water Microbiome 
determines 

the Who, Where, and Why. 
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High-resolution datasets coupled with spatial-
temporal modeling can enable prediction.
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Monitor and Predict the drinking water 
microbiome. Data from Besmer et al 2017

Solize Vosloo 55



Remote, real-time, and autonomous
monitoring of  microbes in drinking water.

$1000 device for real-time 

DNA sequencing.

Szymon
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Building metabolic profiles of  biofilter microbes to 
devise process intervention strategies.
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A comprehensive exploration of  
the drinking water microbiome 
will allow for real-time 
monitoring, predictive
framework, and a tailored 
microbial community at the tap.
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pintolab.com

Collaborators
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We are laser focused on managing (some of) these 
detrimental impacts.

Disease Infrastructure 
Damage

Aesthetic 
quality
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