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WHY ALPHAFOLD?



Why AlphaFold?

• For decades, scientists have been 
trying to find a method to reliably 
predict a protein’s structure just from its 
sequence of amino acids.

• “Protein Folding Problem”

• A complementary alternative to 
determining it through costly and time-
consuming experimentation – could 
help dramatically accelerate research​.





https://static-content.springer.com/esm/art%3A10.1038%2Fs41586-021-03819-2/MediaObjects/41586_2021_3819_MOESM4_ESM.mp4



6Y4F Green: experimental, Red: AlphaFold2



https://nobelprize.org/prizes/chemistry/



THE ALPHAFOLD JOURNEY AT WEHI



July 2021



Shortly after

“How can I run AlphaFold?”

”Would it be possible to make AlphaFold available as a module on 

HPC?”



Challenges running AlphaFold for Biologists

• Complexity and computational requirements of 

AlphaFold2.

• Lack of technical skills among many biologists for HPC 

tasks.

• Challenges profiling jobs.

• Complex conda environment.



Initial challenges

• Docker was the most robust way to run AlphaFold.

• Required databases have a large storage footprint.



Singularity implementation of AlphaFold2

• AlphaFold2.sif was born!

• Better dependency management.

• Based on original Dockerfile.

• Still challenging for a lot of interested researchers.



AlphaFold 2 Pipeline       

From: Highly accurate protein structure prediction with AlphaFold

HHblits, JackHMMer

HHsearch

https://www.nature.com/articles/s41586-021-03819-2


• Re-runs of the same experiment starting from scratch.

• Whole workflow running as a single job (CPU only jobs using 

GPU nodes). 

AlphaFold 2.0.0/1



Challenges running AlphaFold on Milton HPC

• Use of command-line.

• Time-limit on GPUs (48 

hours).

• Efficient use of resources 

(GPUs).



Modified AlphaFold Pipeline

• Modified code to run each 

step independently, in 

separate jobs.

• Resource control for MSA, 

template, and features.

• More efficient resource 

utilisation.

1 2 3 4 5

Faster results!



AlphaFold 2 Simplified
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features.pkl





MSA/Features Inference RelaxationGPU queue

Inference RelaxationGPU queue

MSA/FeaturesRegular queue

afterok



Simplified AlphaFold



Bash Script Wrapper

Step-by-step guide



IS THIS ACCESSIBLE ENOUGH?



Challenges

• Folding batches of proteins was still time-consuming and manual.

• Require interacting with command line.

• Troubleshooting meant digging up log files from the filesystem.

• Some biologists found it a hinderance still.



Using Seqera Tower

• WEHI Custom Nextflow Pipeline

• Enhanced Efficiency and Speed



What next?

Other folding tools to 
run in parallel

• OpenFold

• FastFold

• RosettaFold-AA

1

Structural protein 
structure comparison 

• Dalilite

• Foldseek

2

Protein Design 
Workflows

• RF Diffussion

• ProteinMPNN

3
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Questions
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