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Genomic surveillance

“Genomic surveillance is the process of constantly monitoring 

pathogens and analyzing their genetic similarities and differences.”
WHO, 2022

ONE HEALTH

A pivotal outcome of genomics surveillance is 

the identification of pathogen genetic 

clusters/lineages and their characterization in 

terms of geotemporal spread or linkage to clinical 

and demographic data



Genomics surveillance – main typing workflows
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Multiple bioinformatics solutions, but similar steps and goals…
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Identification and characterization of genetic clusters
The example of Listeria monocytogenes…

The detection of genetic clusters with possible public health relevance is still 

a challenging step that mostly relies on non-automated and difficult to reproduce approaches



The routine of genomic surveillance

There is a need for solutions that facilitate, automate and speed-up the 

detection of genetic clusters and their linkage to clinical/epidemiological data

REPRODUCIBIBLITY TIME-EFFICIENCY FLEXIBILITY



ReporTree

• Flexible solution to automatically identify genetic clusters at any (or all) distance

thresholds (e.g., high resolution thresholds used for outbreak detection)

• Generate surveillance-oriented reports based on the available metadata, such as

timespan, geography or vaccination/clinical status

• Allows maintaining cluster nomenclature between runs and generates

hierarchical codes for nomenclature

https://github.com/insapathogenomics/ReporTree
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Genomics surveillance – main typing workflows
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“—subset” and “-f”
“--sample_of_interest”
“--zoom-cluster-of-interest”
“--subtree-of-interest”

“--nomenclature-file”
“--nomenclature-code-levels”

“--count-matrix”
“--frequency-matrix”

“--partitions2report”
“--metadata2report”



Genomic surveillance of L. monocytogenes

Main outputs:
• Tree
• Metadata table updated with clusters at any/all 

resolution levels and nomenclature code
• Summary reports with the statistics/trends for 

the derived genetic clusters
• Summary reports for the samples of interest 

(e.g., new samples)

Identification of potential 
listeriosis outbreaks

REPRODUCIBILITY



ReporTree validation and benchmarking
TIME-EFFICIENCY

• Using diverse datasets with >1,000 isolates of foodborne 

bacterial pathogens, ReporTree identifies genetic clusters 

at potential outbreak level and performs their 

characterization in less than 1min



ReporTree validation and benchmarking

• Using diverse datasets with >1,000 isolates of foodborne 

bacterial pathogens, ReporTree identifies genetic clusters 

at potential outbreak level and performs their 

characterization in less than 1min

• For an alignment-based core SNP pipeline, using a diverse 

dataset with 1788 Mycobacterium tuberculosis isolates, 

the running times is less than 6 min

ReporTree can be smoothly implemented in routine surveillance, with negligible 

computational and time costs, contributing to a sustainable and efficient public health 

genomics-informed pathogen surveillance

TIME-EFFICIENCY



Designed for surveillance of multiple pathogens
FLEXIBILITY

• Implemented in the routine surveillance of L. 

monocytogenes at INSA and has already facilitated the 

Quality Control Assessments of other foodborne pathogens

• Being tested for application in the genomics surveillance of 

other important bacterial pathogens, such as Neisseria 

meningitidis and Mycobacterium spp.



Take-home message

v ReporTree can be easily implemented in routine surveillance and outbreak investigation workflows, providing 

solutions to:

ü Obtain genetic clusters at all possible thresholds using multiple clustering methods and maintaining cluster 

nomenclature between different time-points

ü Apply a dynamic approach to increase the resolution power in clusters of interest

ü Obtain summary reports with the statistics/trends for the derived genetic clusters

v Integration in INSaFLU-TELEVIR platform (ongoing)  

v Integration in the COHESIVE platform

Collaboration with:

ReporTree is an automated and flexible pipeline, applicable to multiple pathogens, 

with a concept aligned with One Health
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