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Introduction

• Salmonella Typhi
• a gram-negative bacterium
• fecal-oral route transmission
• only humans as a reservoir
• typhoid fever
• a burden on developing 

countries
• a major worldwide public health 

concern

AMR 
blaTEM-1B  

(most common of  beta-lactamase) 
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Methods
1. Global sharing of data 

(ENA / NCBI)
Metadata (Years, Continents, Sources) 

& Whole genome sequences (until to 12th July 2022)

2. Genomic analysis with 
bioinformatics tools

KmerFinder, SISTR, AMRPlusFinder,
PlasmidFinder, MGE, Flankophile

3. Visualization
Microreact, Flankophile
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B)  Isolation source

  

                             

 

   

   

   

   

     

     

     

     

     

     

     

 
 
 
 
 
  
 
  
 
 
  
  
 

C)  ST-type

 
 
 
 
  
 
 
  

 
 
 
 
 
 

 
 
  

 
 
 

  
 
  
 
 

 
 
 
 
 

 
 
 
 
 

 
 

 
 
 
  
  

 
 
 
 
 

 
 
 
  
 
 
  
 
 

 
 
  
  
 
 

 
  
 
 
 
 
  

 
 
 
  
  
  
  
 

 
 

 
 
 

 
 
 
 
 
 

 
 
 
 
  

 
  

 
 
 
 
 

                             

 

   

   

   

   

     

 
 
 
 
 
  
 
  
 
 
  
  
 

A)  Countries

Fig.1 The distribution of global Salmonella Typhi carried blaTEM-1 (n=2,476) divided by countries (A), isolation source (B), 

and ST-type (C) visualized by Microreact.

Results (1)
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B) blaTEM-1 profilesA) blaTEM-1 profiles are divided by countries

Fig.2 The distribution of global Salmonella Typhi carried blaTEM-1 following antimicrobial resistance (AMR) profiles shown in 

the world map (A) and bar chart (B) visualized by Microreact.

Results (2)
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Fig.3 Phylogeny distribution of global Salmonella Typhi carried blaTEM-1.

Results (3)
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A)  Plasmid replicon B)  MGE

Fig.4 The most common plasmid replicon (A) and MGE (B) found in global Salmonella Typhi carried blaTEM-1.
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Results (4)



tnpR+blaTEM-1B+hns

tnpR+blaTEM-1B+sul2

(ISEcp1)+tnpR+blaTEM-1B+ 

aph(3'')−Ib+aph(6)−Id

tnpR+blaTEM-1B+tetR

IS26+tnpR+blaTEM-1B+IS26

Fig.5 The genetic environment 
surrounding the blaTEM-1B gene in global 
Salmonella Typhi visualized by 
Flankophile.
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Metagenomic Analysis of Toilet Waste 

from Three Different Income Areas in 

Bangkok, Thailand
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Burden of disease -> Enteric Infection

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)

26.35 % (DALYs)
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https://www.ecdc.europa.eu/en/publications-data/communicable-disease-threats-report-2-8-october-2022-week-40

Updated communicable diseases

MERS-CoV
SARS-CoV2
Monkeypox
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Wastewater Surveillance System concept 

• as sentinel system

• as representative monitoring (comprehensive view) for infectious 
disease that covers almost everyone (entire community), nearly every 
day, in almost every household and business.

• results can warn public health officials of a coming rise in cases before 
they show up as clinical results.

• evidence is increasing that untreated wastewater is a good indicator of 
the presence of the virus in a population. 

https://publications.jrc.ec.europa.eu/repository/handle/JRC125065
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AMR and Sustainable Development Goals (SDGs) 
The SDGs were published in 2015 by the United Nations to serve as a global blueprint for a better, 
more equitable, more sustainable life on our planet.

Infections caused by multidrug-resistant pathogens are directly associated with worse clinical 
outcomes, longer hospital stays, excess mortality in the affected patients and an increasing burden 
and costs on the healthcare infrastructure.

Infectious diseases

https://pubmed.ncbi.nlm.nih.gov/34542450/

Affecting life’s quality
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Bangkok

• Area: 1,568.7 km2

• Population: 10.72 million people (est. 2022)

• Density: 5,300 people/km2

• Income: several

• Natural disaster: flood

• Model for local surveillance of microbes and AMR
https://en.wikipedia.org/wiki/Bangkok

https://qr.ae/pvJjv8
https://qr.ae/pvmH2y
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Summary concept

Surveillance System
(city)

Toilet 
Waste 

WGS
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Objective

• To investigate and compare the abundance and diversity of bacterial 
pathogens and antimicrobial resistance from toilet wastes of three 
different income areas in Bangkok.

• To assess the quality of the wastewater before and after the treatment 
system.
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Research workflow

Site selection

? areas

https://www.cdc.gov/healthywater/surveillance/wastewater-surveillance/wastewater-surveillance.html

Sampling strategy and 
transportation

?mL, duplication

https://www.labmanager.com/insights/the-importance-of-laboratory-quality-and-how-to-achieve-it-27442

Laboratory works

Toilet waste physical and 
chemical measurement,
Genomic extraction and 

Sequencing (metagenomics)

https://healthserv.net/Bioinformatics-%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%99%E0%B9%80%E0%B8%97%E0%B8%A8-12068

Data management, 
analysis and 
visualization 

Ethical document will be submitted and approved

https://www.cdc.gov/healthywater/surveillance/pdf/328288_National_Wastewater_Surveillance_System_508.pdf
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• Surveillance information on pathogens and AMR including differences 
among income areas in Bangkok (model for local surveillance)

• The efficiency of treating the system of toilet waste on abundance 
and diversity of pathogens and AMR.

Expected Outcome
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