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QUALITY CONTROL AND 
CLASSIFICATION

(RT-)PCR

https://insaflu.insa.pt

New era of virus detection and surveillance

Metagenomics diagnosis and Whole-genome sequencing 

Next-generation
Sequencing (NGS)

GOAL: To supply public health laboratories and researchers around the world with 
an open and user-friendly bioinformatics framework for 
viral metagenomic detection and routine genomic surveillance

VIRUS DETECTION
(TELEVIR)

GENOMIC SURVEILLANCE 
(INSaFLU)

PHYLOGEOGRAPHY
(Nextstrain)

Dourado Santos J et al., (2024) Genome Medicine; 16:61 
https://doi.org/10.1186/s13073-024-01334-3



INSaFLU-TELEVIR https://insaflu.insa.pt/

Viral metagenomic detection

Dourado Santos J et al., (2024) Genome Medicine; 16:61 
https://doi.org/10.1186/s13073-024-01334-3

 Hypothesis-free virus detection

• Multiple Classification methods 

• Multiple Viral databases

• Multiple Host sequences for Depletion

• Innovative False Positive Discovery

 Targeted virus screening 

• > 17000 viral TAXIDs available

• Easy reference panel creation 



INSaFLU-TELEVIR https://insaflu.insa.pt/

Dourado Santos J et al., (2024) Genome Medicine; 16:61 
https://doi.org/10.1186/s13073-024-01334-3

 Advanced features for Validation

 Interactive, evidence-oriented, user-friendly dashboards.

Viral metagenomic detection



When installed locally, TELEVIR can be expanded 
to encompass bacterial databases and indices 
that allow the deployment of the whole suite for 

bacterial metagenomic identification.

INSaFLU-TELEVIR https://insaflu.insa.pt/

Viral metagenomic detection

Available online

Free to Use

Open Source

Locally installable



Wrap Up - Global 



Keys to Unlock the full impact of clinical mNGS

…

• Continuous advances in bioinformatics

• Stronger integration and communication between laboratories

and clinical teams

mNGS does not replace conventional tests entirely but
serves as a powerful complementary tool.

Clinical metagenomic NGS (mNGS) 



Future bioinformatics directions

• Preparedness for complexity (recombinants/reassortments, novel and divergent viruses) 

and keep mitigating false-positive signals through continued developments.

• Incorporate Artificial Intelligence:

• Improve Taxonomy, Harmonize Databases

• Prediction of phenotypically relevant traits (AMR, immune evasion mutations, etc)

• Advanced reports with sample history, patient data, literature, advanced metrics.

• Streamline inter-laboratory comparability and multi-center validation

etc

Clinical metagenomic NGS (mNGS) 



Clinical Integration Strategies

Clinical metagenomic NGS (mNGS)

• Multidisciplinary collaboration: 

• Clinicians, microbiologists, and bioinformaticians can jointly decide when to order 

mNGS, select best samples, etc.

• Microbial sequencing boards (similar to tumor boards) to enable case-based 

interpretation and discussion of results.

• Structured training programs to increase clinician familiarity and confidence in mNGS. 

• Continuous feedback loops between labs and clinicians improves accuracy and 

utility (e.g., surveys on diagnostic impact).



Key messages: 

1. Robust bioinformatics workflows are not a luxury but a necessity 

2. No one-size-fits-all tool: diversity of tools = flexibility + challenge

3. Tools need to match context, resources, and goals

4. Think beyond your lab: Tool and Experience Sharing, Harmonized metrics and 

Comparability are crucial

5. Robust Reporting and Communication with clinicians is crucial for full impact

📌 The ultimate goal: data → decisions → action

Clinical Metagenomics and Bioinformatics 
From Complex Data to Meaningful Diagnosis


