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Content



Interpretation of genomic QC metrics
Genomic quality metrics are computed at different stages of the sequencing and
genome analysis pipeline: raw sequence data, read alignment, variant calling and de
novo assembly

Thresholds for quality metrics should be set beforehand, which are often organism
specific.



Interpretation of genomic QC metrics
Example: QC flowchart for passing/failing controls and clinical isolates for MRSA sequencing



Interpretation of genomic QC metrics: 
teaching strategies



Introduction to phylogenetic trees
How are phylogenetic trees reconstructed from the number and pattern of shared mutations
between strains (and assumptions)

Introduce phylogenetic nomenclature, as terms like “clade”, “tips”, “topology” or “branches” are
commonly used in the field of ID genomic.

Online resources on how to read phylogenetic trees that introduce these phylogenetic concepts and
nomenclature including.

- The EBI course on phylogenetics, for example, places an emphasis on how to read and
interpret phylogenetic trees

- The US CDC course module “How to read a phylogenetic tree”, describes the anatomy of
phylogenetic trees and how to interpret them in the context of transmission.



Interpretation of phylogenetic trees for ID epidemiology
Reading phylogenetic trees correctly may be relatively straightforward for an expert user, but
should not be taken for granted

A powerful approach to teach learners these concepts would be to take them through the
variety of case studies

Phylogeny of the MRSA SCBU outbreakPhylogenetic analysis of Listeria monocytogenes isolated from 
ice cream samples



Visualisation of genomic and epidemiological data

iTOL MicroReact



Visualisation of genomic and epidemiological data



Genetic relatedness thresholds
The SNP cut-off approach places two individuals in the same putative transmission cluster (i.e. outbreak) if
the genetic relatedness of their microbial isolates is below a pre-defined number of SNPs

It is increasingly acknowledged that epidemiological follow-up (i.e. detection of common epidemiological
links) is needed to confirm definite transmission.

Limitations of the SNP cut-off approach

SNP address



Genetic relatedness thresholds: teaching strategies



Interpreting genotypic AMR predictions: teaching 
strategies



Available approaches, databases and tools
Most common approach is the look-up table or rule-based approach

Tools like AMRFinder, CARD RGI, ResFinder, or Pathogenwatch are among the most commonly
used bioinformatic tools to determine ABR from WGS



Interpreting genotypic AMR predictions: teaching 
strategies



Diagnostic accuracy of ABR genotypic determinations
The accuracy of genotypic predictions should be assessed for individual antibiotics and
bacterial species.

Walker AS et al. NEJM. 2018;379(15).



Genomic reporting standards

Crisan et al. PeerJ (2018) Stirrup et al. eLife (2021) 



Resources
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