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EXECUTIVE SUMMARY

Bioinformatic pipelines are automated workflows that process biological data through a structured and
defined computational step. These steps may include quality control, data cleaning, alignment or
assembly, variant detection, statistical analysis, and visualization.

Pipelines integrate multiple software tools and reference datasets into a coordinated end-to-end process
that transforms raw experimental data into interpretable scientific results. The organization of work steps
into pipelines enhances reproducibility as well as scalability.

As part of this project each partner developed new pipelines and enhanced existing ones specifically
tailored to their individual use cases.

BACKGROUND INFORMATION

Before the start of this project, each partner organization relied on its own bioinformatic pipelines to
process sequencing data. These pipelines had been developed independently, using different
parameter settings, reference databases, and quality-control criteria. Additionally, commercially
available pipelines are used as well. As a result, the same biological dataset processed by different
partners could yield inconsistent outputs.

These discrepancies often made it difficult to reach a consensus interpretation across partners. The
lack of harmonization not only introduced uncertainty into collaborative analyses but also hindered
the comparability, reproducibility, and scalability of results. This fragmentation represented a clear
methodological gap. The challenge was to standardize or improve the existing pipelines. The project
aimed to bridge this gap by developing new pipelines and enhancing existing ones, ensuring that all
partners could rely on more consistent workflows.

Below we give an overview of the bioinformatic pipelines currently used by the consortium members.
Some of these pipelines are publicly available, others are commercial, and some are in-house methods.
Further we differentiate between “generalist” pipelines which work either pathogen agnostic or for a wide
range of pathogens and “pathogen specific” pipelines.
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LIST OF PIPELINES

Pipeline Name Input Public/i | Purpose Country Type
n-house (Specific/
Generalistic)
SeqgSphere fastg/fasta public cgMLST of various Austria Generalistic
bacterial species )
Croatia
MTBseq/TB-Profiler | fastq public Subtyping of Austria specific
Mycobacteria, resistence .
. Croatia
gene detection
Corona-Pipeline fastq In-house | Subtyping of corona virus | Austria specific
Croatia
AMR-DB Pipeline fastg/fasta public Typing; annotation; Austria generalistic
plasmid detection
Norovirus pipeline | fastq In-house | Subtyping of norovirus Austria specific
Food fastq public Detecting food Austria generalistic
metabarcoding compositions
Pipeline
Salmonella cgMLST In-house | Detection of salmonella Austria specific
outbreak detection | distance outbreak clusters .
T . Croatia
pipeline matrix
SNPy Pipeline fastg/fasta public On-demand SNP analysis Austria generalistic
bacterial )
Croatia
Bacterial subtyping | fasta In-house | Various bacterial Austria generalistic
workflow subtyping tools (e.g .
. . Croatia
VirulenceFinder)
Kraken Fastg/fasta public Metagenomic Austria generalistic
classification )
Croatia
Influenza pipeline fastq In-house | Influenza subtyping Austria specific
Croatia
RSV fastq In-house | RSV subtyping Croatia specific
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Measles fastq In-house | Mesles subtyping Croatia specific
Legionella fasta public Legionella subtyping Croatia specific
sp/Legsta
Klebsiella sp/ fasta public Klebsiella pneumoniae Croatia specific
Kleborate subtyping
Neisseria fasta public Neisseria gonorrhoeae Croatia specific
gonorrhoeae/ subytping
ngmaster
Enterovirus Fasta Public EV subtyping Croatia specific
Routine analysis fastq In-house | Short + long reads | QC, Greece generalistic
workflow for assembly, typing,
bacteria AMR+virulance+plasmid
detection, annotation
SNP analysis fastq/fasta In-house | SNP-based analysis of Greece generalistic
workflow sample collections
cgMLST analysis fasta In-house | cgMLST-based analysis of | Greece generalistic
workflow sample collections
Torrent Server fasta public SARS-CoV-2 subtyping Greece specific
running the Torrent
Suite Software
(TSS)
DRAGEN fastg/fasta public RSV subtyping Greece specific
Automated
Pipeline
CoVpipe2 fastq public SARS-CoV-2 lineage/clade | Greece specific
assignment & consensus
generation, variant calling
DRAGEN Microbial | fastq public Enrichment/secondary Greece generalistic

Enrichment Plus
App

analysis for microbial
sequencing (consensus
generation)
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CONCLUSIONS

Before the start of this project, consortium partners differed considerably in their levels of expertise and
technical infrastructure for next-generation sequencing (NGS) and the associated bioinformatic
workflows. Through the project’s coordinated capacity-building and knowledge-sharing activities, these
disparities have been significantly reduced, leading to a more balanced and strengthened analytical
capability across the consortium.

Full harmonization of pipelines across all partners was not feasible, primarily due to differences in local IT
infrastructures and specific analytical requirements. As a result, distinct pipelines remain in use at
individual institutions. Nevertheless, the structured exchange of expertise and best practices within the
consortium has enabled all partners to benefit from one another’s experience, significantly advancing
pipeline development and methodological alignment across the network.
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