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What comes to your mind when you hear
bacterial genomics?
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What comes to mind when you hear Bacterial
Genomics?
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DNA / Genes Mutations & Evolution Antimicrobial Resistance
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Surveillance & Public Phylogenetic Trees Outbreak Investigation
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Key terminologies

1. AMR (Antimicrobial Resistance) Natural selection of resistant bacteria

® The ability of bacteria to survive drugs
designed to kill them.
® Example: E. coli resistant to ciprofloxacin.

2. Mutations

® Changes in the DNA sequence of an

O rg a n IS m. Population of mainly Population of mainly
. . susceptible bacteria resistant bacteria
® Some mutations cause resistance to ° fant bact
antibiotics.
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Key terminologies

3. Genotype

® The genetic makeup of an organism (the GENOTYPE v PHENOTYPE
information in its DNA). e

N
® Example: Presence of a resistance gene.

/ ‘ ”
4. Phenotype
@® The observable traits of an organism, \ O ) BB

influenced by its genotype and environment.
® Example: Bacterium growing in presence of

\. S
antibiotics (resistant phenotype).
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Key terminologies

5. Public Health
® Protecting and improving health of .K@W\@’.
populations through prevention, surveillance, @

and interventions. .

¢
6. Surveillance @ @ T Q

PUBLICHEALTH sfjs-——--- . = e o ANIMALHEALTH
/ :

® Systematic monitoring of pathogens to track @
AMR, spread, and outbreaks.

7. Sequencing

® Determining the order of DNA bases (A, T, C, O O
G) in a genome.
® Foundation of bacterial genomics.
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Key terminologies

9. Database

PHYLOGENETIC TREE

® Organized collection of data that stores

genomic, AMR, or epidemiological ( 4 J “ “ ]
information. A CAS
® Examples: NCBI, CARD, ResFinder. _ psities il simeloits (R QT
Spirochaetae Methanosarcina (8% Animals Fungi
Qj\f\ CQOOO Halophil
Proteobacteria Methanococcus ; - ’ @
10. Phylogenetic Tree Q™ et \ Y , Plants
Cyanobacteria O k / o m
. A b ra n C h I n g d Ia g ra m S h OWI n g *% Planctomyces o ’ Entamoebae Q
evolutionary relationships between P ' microsporidia (1))
. Bacteria
organisms based on DNA sequences. N , mmomds@v
. Aquifex
® Helps track bacterial spread and é%;
outbreaks.
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Tracking Antimicrobial Resistance with
Genomics

3

Tracking Antimicrobial Resistance

Detects AMR genes, mutations, and
plasmid-mediated spread, quiding
treatment decisions and stewardship.
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Tracking Antimicrobial Resistance with
Genomics

* Sequence isolate
 Assemble genome

=
* |dentify resistance genotype

itk
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» Compare to phenotype )

l ‘ ¢ | ook for new mechanisms
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Tracking Antimicrobial Resistance with
Genomics

AMR gene/mutations database

Input sequence data as
raw reads or assembles

Plain language report
of identified AMR genes
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Public Health Surveillance and Bacterial
Genomics

.}
[
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Public Health Surveillance

Monitors bacterial transmission in hospitals,
communities, and the environment to
inform outbreak response.
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Public Health Surveillance and Bacterial
Genomics

Why is GENOMIC SURVEILLANCE

important? .\/

Disease detectives and health authorities
need different types of data to control
outbreaks, including:

Q J S
clinical and epidemiological environmental other contextual
laboratory data data data data
L L J J

By adding genomic data,

they can more quickly
understand how a pathogen
behaves and how to control it.

This is a powerful
tool in public
health surveillance.

The Global Genomic Surveillance Strategy World Health
for Pathogens with Pandemic and Epidemic Potential N Organization

Patterns of transmission

Pathogen
identification

Temporal
dynamics

Primer

Target genome

(Re-)design of o
diagnostics/ o
vaccines Monitoring
resistance

Treatment decisions
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Why Surveillance Matters

®* AMRis a One Health
issue (humans,
animals,
environment)

® Requires monitoring
across hospital,
community, and
environment

® Genomics
strengthens
surveillance capacity

Transm|55|on
and Evolutlon

(/'

Surveillance

Understand

One Health . f .

Therapeutlcs

Dlagnostlcs }¢ { Interventions ]
- AMR

P

Cross-cutting themes
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- = _-| Social Sciences

Implementation Science
Innovation
Global Challenges of AMR
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Public Health Surveillance and Bacterial
Genomics

FOCUS
== = Surveillance &
Clinical decision-
- outbreak Research
making 5 g
investigation
¢ |dentification: diagnostic ¢ Relatedness of strains * Biological mechanisms
tool (comparison) to infer e Reference data
» Characterization: transmission routes * Methods
pathogenic potential and * Monitor trends « Vaccine and therapeutic
susceptibility to « Identify emergence of development
antimicrobial drugs new threats
(treatment options)

e
e
Individual patient care Public health Knowledge driver
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Hospital Surveillance

B1. Bacterial Isolate

D. DNA Extraction
Collection =
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A. Collect List Generation o C. Sample Processing
o . P o
Example: >E) e ™8

Kiebsiella h'[ﬁ - -
pneu mon iae ) ' B2. C. difficile Collection e

and Isolation

outbreaks in ICUs e s B
® Genomics reveals X\’i;‘f!n[
patient-to-patient ———
transmission |
®* Phylogenetic
G. Bacterial Species and F. Whole Genome

: : |. Determination of H. Determination of SNPs
trees Id e nt I fy Transmission Clusters ST determined Sequencing

outbreak clusters NS | FS

E. Library P"reparation
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Community Surveillance
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Clinical Foodborne Sewage Healthcare
izolates pathogens rmanitaring survelllance
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DE nn;:ien?;h. Comparision with
reference genome
Strain typing,
Wirulznce and antimicrobial 1.

resistance related genes
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Phylodynamics,
Pathogen survilance

Alert to public health and clinical agencies
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Phylngenetlr: analysis

Epidemiological data
and sampling time

Actions

Environment

Animals

Long-read

Short-read Hybrid
assambly

assembly assembly

Gene screening Source attribution Al predictions

Phylogenetics

Early warning

Metadata
Stewardship

WGES and MAGs

Cross sector—discipline
collaboration

Research

ASLM
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Interactive Discussion

Question:

* |If your country wanted to strengthen AMR surveillance, which
setting would you prioritize and why?
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