
Metagenomic Analysis of Toilet Waste 

from Three Different Income Areas in 

Bangkok, Thailand
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Burden of disease index 

https://ourworldindata.org/burden-of-disease

96.84 million (DALYs)

3.82% (DALYs)

DALYs (Disability-Adjusted Life Years)

1990: 210.73 million (DALYs)
2018: 100.33 million (DALYs)
2019: 96.84 million (DALYs) 3.48%

26.35 % (DALYs)
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Model for surveillance system
9 countries, 18 long-distance flights

viruses
Infectious 
disease, AMR

-S. enterica and Norovirus were also 

detected in higher amounts from South 

Asia.

-C. difficile was most abundant in samples 

from North America.

-South Asia having significantly higher viral species 

richness as well as higher abundances of Salivirus A, 

Aichivirus A and Enterovirus B, compared to samples 
originating from North Asia and North America

-high numbers of Rotaviruses in airplanes 

departing from Islamabad

aircrafts’ septic tanks

https://www.quora.com/Can-commercial-planes-dump-their-toilet-waste-in-the-seahttps://www.nature.com/articles/srep11444 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6331095/
https://www.nature.com/articles/s41467-019-08853-3

AMR gene abundance strongly 
correlates with socio-economic, 
health and environmental 
factors, which we use to predict 
AMR gene abundances in all 
countries in the world

AMR

3



Factors affecting biological agents in wastewater   

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7112011/
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Summary concept

Surveillance System
(city)

Toilet 
Waste Metagenomics
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More data over time, 
more reliable

early warning

Public health action

decisions / 
mitigation strategies / 
policy 

healthcare infrastructure

Networking

Public Health Support



Objective

• To investigate and compare the abundance and diversity of bacteria and 
antimicrobial resistance (AMR) from toilet wastes of three different 
income areas in Bangkok.
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Site selection

Low income (L)
(< 10,000 THB / monthly / household) (Low middle & Upper middle income)

High income (H)Middle income (M)

collects toilet waste from 3 different income areas

More diversity pop. effect
Less diversity pop. effectMore diversity pop. effect; commuting 

merchant, worker
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Sampling sites
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lower  (L)
income
(3 areas) 

middle (M)
income
(3 areas) 

high (H)
income
(3 areas) 
 

inlet
outlet

combined sampling

https://www.open.edu/openlearncreate/mod/oucontent/view.php?id=80454&printable=1

Toilet waste (TW)

Sampling
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3 samples by 3 days

3 samples by 3 days

3 samples by 3 days

9 
samples 

9 
samples 

9 
samples 

total
27 

samples 



Laboratory works :
data analysis and visualization 
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DNA sequencing

Genomic db
ResFinder db
PanRes db
Virulence factor db
Cazy db

Sequencing QC

Sequence mappingVisualization



No. qual. Bases (Million base pairs, MB) No. qual. Read (Million reads, M)

Genomic_QC



1_Phylum
49 phyla
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2_ResFinder

13FPKM (Fragments Per Kilobase of Million reads) is a unit commonly used to quantify (estimate) the levels of genes (abundance) in a microbial community.

948 mapped ARG genes



2_ResFinder (cont.)
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"erm.F._3_M17808",                       
                    "sul2_2_AY034138", 
                    "tet.Q._1_L33696",                      
                    "sul1_9_AY963803",                      
                    "tet.C._2_AY046276",                       
                    "tet.W._5_AJ427422",                       
                    "tet.36._1_AJ514254"

948 mapped ARG genes



3_PanRes
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4575 mapped ID



4_Virulence factors
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1013 mapped protein functions
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4_Virulence factors (cont.)
"heat.shock.survival.AAA.family.ATPase.ClpK..thermal.stress.survival",
  "Unknown.protein.function",
  "Tellurium.ion.resistance.protein",
  "Microcin.C",
  "Colicin.E1",



Summary

• AMR genes : abundance        in high-income population 

• Virulence factors : abundance         in high-income population 
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