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1. Project Summary

This project aims to modernize and modularize an existing Nextflow pipeline that was
originally developed for relatedness analysis from low-coverage whole-genome sequencing
(IcWGS) data [1], specifically in wild Guineafowl. The current pipeline consists of four
monolithic workflows written in Nextflow DSL1 and is no longer maintained. To ensure
sustainability, reproducibility, and usability by the wider research community, the workflow
will be refactored to follow the nf-core standards and best practices. This includes converting
to Nextflow [2] DSL2, adopting modular components, and enabling automated testing and
deployment via nf-core infrastructure.

2. Problem Statement

The existing Nextflow workflows were developed for genotype likelihood calling and relat-
edness analysis [1,3-6] in wild bird populations, particularly Guineafowl, and have proven
useful in ecological genomics research. However, the workflows are monolithic, based on
the outdated DSL1 syntax, and lack automated tests or modular reuse. This limits accessi-
bility and maintainability, especially for researchers unfamiliar with software engineering
practices. Furthermore, they are not integrated into nf-core [7], which prevents easy usage
and sharing within the bioinformatics community. Updating and modularizing the pipeline
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would allow broader adoption and easier execution on both local systems and bwHPC
clusters, fostering further scientific progress in population genomics and related fields.

3. Suggested Solution
+ Refactor the existing pipelines using Nextflow DSL2 with modular structure. Where applic-
able, replace custom processes with existing nf-core modules to improve maintainability
and transparency.

+ Enforce nf-core coding standards throughout the codebase to enable long-term maintain-
ability and to prepare the workflow for potential publication on nf-core.

« Create a minimal example dataset and use it to establish automated tests for continuous
integration (Cl) on both local systems and HPC clusters.

4, Milestones
Week 1-2
+ Identify available nf-core modules corresponding to the tools used in the current
repository.
+ Identify missing features or requirements for nf-core compatibility.
Week 3 - Month 2
+ Port the existing pipelines to a modular structure using the latest Nextflow DSL2
syntax.
« Ensure the pipeline is functional with a minimal dataset on local systems.
Month 3
+ Test the updated pipeline with real data on an HPC cluster (e.g., BinAC2).
+ Integrate minimal example setup into Cl testing framework.
+ Prepare the repository for publication on nf-core, including documentation, licensing,
and metadata compliance.

5. Deliverables

+ A fully refactored, modular Nextflow pipeline based on DSL2 according to nf-core stan-
dards.

+ Integration of nf-core modules where appropriate, and custom modules otherwise.

+ Comprehensive documentation and instructions for installation and usage, including
support for Conda, Docker, and Apptainer/Singularity.

+ Continuous integration setup for automatic test execution via GitHub Actions or similar Cl
platform.

« A GitHub repository that complies with nf-core structure and conventions, ready for publi-
cation (pending review and approval by the nf-core community).

6. Expected Contributions

+ Designate domain experts as a point of contact for technical questions and validation of
biological relevance.

+ Provide access to example data and expected results to validate the pipeline logic.

+ Grant access to the GitHub repository and approve any required changes (e.g., repository
name or structure) needed for nf-core compatibility.
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+ Provide access to relevant HPC clusters for integration testing and performance validation.

+ Test the refactored pipeline in practical use cases, including installation, execution, and
result inspection.

+ Acknowledge the contributions of Research Software Engineers involved, through co-
authorship on relevant publications.
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