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Disclaimer, this is a reflection of my experience 
(and the mistakes I made along the way!) using 

AI to develop Bactopia v4



Genomic surveillance at Public Health Laboratories (PHL)

● Many PHLs are now equipped with:
○ Sequencing instruments
○ In-house experts to sequence

● Many PHLs are not equipped with:
○ In-house bioinformaticians
○ Technical expertise to run pipelines
○ Necessary compute resources

Source: https://www.who.int/initiatives/genomic-surveillance-strategy
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Bactopia provides a low barrier of entry

● End-to-end Nextflow pipeline for bacterial 
genome analysis

● Easy installation via Conda

● Minimal compute requirements

● Consistently developed and maintained for 
7+ years



Bactopia’s “end-to-end” pipeline

Includes:
96+ modules

87+ subworkflows
70+ workflows



Bactopia has users from across the globe

Users From:
Public Health Labs

Researchers
Students

Sequencing Centers
Industry



“How many people are on the Bactopia Team?”

…Just me…

“Oh, so you have a ‘hit by bus’ problem?”
- Random Conversation -



AI should be able to help…



In 2025, AI failed to make 
a significant impact in the 
conversion of Bactopia to 

Nextflow’s strict syntax



Back to the drawing board…













Feedback Loop in Action: meta Record Type Migration



Feedback Loop in Action: meta Record Type Migration
● Improve Context Docs

○ Update examples

● Setup Guardrails
○ Lints, tests, doc validation

● Plans, Phases, Skills
○ modules -> subworkflows -> workflows
○ review-docs, update-docs, run-tests

● Human Review
○ Walk through changes
○ Make needed revisions to loop



Much improved experience compared to 
previous 2025 experiences!



Ready for the future of Nextflow
Bactopia v4 is now available! ✨🎉🕺

● Completely rewritten for 26.04+
○ Strict Syntax, Record Types
○ 2600+ files changed (+138k+, -55k)

● nf-test implemented for all steps

● Expanded ecosystem
○ Revamped bactopia-py
○ Created nf-bactopia Plugin
○ Docs built from GroovyDocs

● AI Ready Codebase
○ Machine readable indices
○ Skills for Users and Devs
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Thank You!
Questions?

Ask me for a sticker or postcard!


