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Lots of bacterial genomes and bioinformatic growth in the last decade

Containers and Package Managers

Workflow Managers and Curators



Can we make use of all these publicly available bacterial genomes?



Yes, we can!



Bactopia is a scalable, reproducible, and portable all-in-one pipeline.



A few Bactopia highlights

● Supports Illumina and Nanopore reads
○ Local or from public databases

● Includes more than 140 bioinformatic tools

● 45+ Bactopia Tools provide more workflows for more science

● Extensively tested with 100+ tests for 10,000+ output files

● Available on Bioconda, Docker, and Singularity

● Well documented at bactopia.github.io

https://bactopia.github.io/acknowledgements/#software-included-in-bactopia
https://bactopia.github.io/bactopia-tools/
https://bactopia.github.io/


Bactopia design principles

Bactopia requires tools be available from Bioconda

All modules in Bactopia Tools must be on nf-core/modules

Bactopia should be easy to install and adaptable to user needs



Three Sides of Bactopia

Bactopia Helpers Bactopia Bactopia Tools



Bactopia Helpers, help get started using Bactopia
• bactopia citations

• Print citations for all datasets, tools and Bactopia

• bactopia datasets
• Download and setup useful datasets for Bactopia

• bactopia download
• Build Conda, Docker or Singularity environments for all 

steps in bactopia

• bactopia prepare
• Create a file of filenames for analysis

• bactopia search
• Generate a list of SRA accessions for analysis





Bactopia Tools
More workflows for more science

• Allow easy comparative analysis of 
Bactopia outputs

• Two Types:
• Single tool (Kleborate, TB Profiler)
• Multiple tools connected together

• pangenome: Prokka -> PIRATE -> IQ-Tree

● 45+ Bactopia Tools are available
○ Frame-worked for easy addition
○ Example: pangenome Bactopia Tool

https://github.com/bactopia/bactopia/blob/master/subworkflows/local/pangenome/main.nf


In a few steps, go 
from raw data to 

investigating results



Adopting nf- core components has made much of 
this more achievable in Bactopia, and you should 
consider the same for you non- nf- core pipeline



A group of 
volunteers 

always ready to 
share their vast 

amount of 
experience

Don’t panic! It’ll 
be hard at first, 

but it gets easier! 



A few ways Bactopia is making use of 
nf- core components



nf-core library in Bactopia

● Bactopia has 45+ workflows in from a single-
entry point (main.nf)

● Dynamic imports of JSON schemes based on 
workflow config
○ Each module gets its own params.config and 

params.json

● Required script to aggregate into a 
“nextflow_schema.json” (Nextflow Tower)

https://github.com/bactopia/bactopia/blob/master/main.nf
https://github.com/bactopia/bactopia/blob/master/lib/nf/functions.nf#L8-L77
https://github.com/bactopia/bactopia/blob/master/conf/workflows.config
https://github.com/bactopia/bactopia/blob/master/modules/nf-core/modules/bakta/run/params.config
https://github.com/bactopia/bactopia/blob/master/modules/nf-core/modules/bakta/run/params.json


nf-core/modules in Bactopia

● Every Bactopia Tool is available from nf-core 
modules
○ Slight modifications on the Bactopia-side
○ Ex. AgrVATE: nf-core/modules vs Bactopia

● Similar pytest framework as nf-core/modules
○ Tests every step in Bactopia and Bactopia Tools
○ Uses self-hosted GitHub Action runner

https://github.com/nf-core/modules/blob/master/modules/agrvate/main.nf
https://github.com/bactopia/bactopia/blob/master/modules/nf-core/modules/agrvate/main.nf
https://github.com/bactopia/bactopia/blob/master/.github/workflows/all-bactopia-tests.yml
https://github.com/bactopia/bactopia/blob/master/.github/workflows/all-bactopia-tool-tests.yml


nf-core meta.yaml template for documentation

● Bactopia adds additional metadata
○ Citations, markdown tables, output tree

● Yamls are used in Bactopia docs
○ Built with Jinja2, Mkdocs and GitHub Actions

● Writing docs while building

https://github.com/bactopia/bactopia/blob/master/subworkflows/local/bakta/meta.yml
https://github.com/bactopia/bactopia/blob/master/subworkflows/local/bakta/meta.yml#L131-L132
https://github.com/bactopia/bactopia/blob/master/subworkflows/local/bakta/meta.yml#L115-L130
https://github.com/bactopia/bactopia/blob/master/subworkflows/local/bakta/meta.yml#L84-L112
https://bactopia.github.io/bactopia-tools/bakta/


What’s next for Bactopia?

MultiQC Modules

More nf-core/modules

rich-click everything

Eyes on future of configs

More Bactopia Tools

Custom workflows for 
surveillance

Report generation

Enhanced CLI

Don’t hesitate to reach out if you think I can help!



Follow nf-core on

https://nf-co.re
Icons:

openmoji.org

Need help?

Repository: bactopia/bactopia

Documentation: bactopia.github.io

Always looking for feedback!

Taylor Fearing
Jim Mildenberger

Chayse Rowley

Timothy D. Read, PhD

https://twitter.com/nf_core
https://github.com/nf-core
https://www.youtube.com/c/nf-core
https://openmoji.org/
https://github.com/bactopia/bactopia
https://bactopia.github.io/

