
Summary - what 
we did



Galaxy tutorials

● Learned how to use Galaxy
● Used some common genomics tools for:

○ Data QC
○ Assembly
○ Assembly QC
○ Finding repeats
○ Annotation



Activity bar

Key Galaxy 
icons in the 
Activity bar



Getting data into Galaxy
● Upload data

○ e.g. Choose local file (from your computer)
○ e.g. Paste/Fetch data (e.g. a URL)

● For sequencing reads from NCBI Sequence Read Archive:
○ Galaxy Tool: Faster Download and Extract Reads in FASTQ format from NCBI SRA
○ You can find sequence reads you want on NCBI, copy the SRR number, and use 

it as input into the tool



Data QC
Extra links:
● For more about base qualities: 

○ https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-ngs-
data-managment/tutorial.html#what-are-base-qualities

● For more about the plots produced by FastQC and what they mean:
○ https://www.bioinformatics.babraham.ac.uk/projects/fastqc/

https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-ngs-data-managment/tutorial.html#what-are-base-qualities
https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-ngs-data-managment/tutorial.html#what-are-base-qualities
https://www.bioinformatics.babraham.ac.uk/projects/fastqc/


Assembly and annotation
Extra links:
● More about assembling metagenomic data:

○ https://training.galaxyproject.org/training-material/topics/microbiome/tutorials/metagenomics-a
ssembly/tutorial.html

● More about assembly decontamination:
○ https://training.galaxyproject.org/training-material/topics/assembly/tutorials/assembly-deconta

mination/tutorial.html

https://training.galaxyproject.org/training-material/topics/microbiome/tutorials/metagenomics-assembly/tutorial.html
https://training.galaxyproject.org/training-material/topics/microbiome/tutorials/metagenomics-assembly/tutorial.html
https://training.galaxyproject.org/training-material/topics/assembly/tutorials/assembly-decontamination/tutorial.html
https://training.galaxyproject.org/training-material/topics/assembly/tutorials/assembly-decontamination/tutorial.html


Synteny tools
● Align assembled contigs against a reference genome

○ Tool: RagTag, then plot with Plot RagTag output

Example



Metagenomics, proteomics, phylogenetics
Galaxy curated tutorial sets for:

● Metagenomics data processing and analysis for microbiome: 
https://training.galaxyproject.org/training-material/learning-pathways/metagenomics.html

● Clinical metaproteomics workflows within Galaxy: 
https://training.galaxyproject.org/training-material/learning-pathways/clinical-metaproteomics.html

● Proteogenomics: 
https://training.galaxyproject.org/training-material/learning-pathways/proteogenomics.html

Biosynthetic gene clusters tutorial:
● https://training.galaxyproject.org/training-material/topics/ecology/tutorials/marine_omics_bgc/tutorial.html

Phylogenetics tutorial:
● https://training.galaxyproject.org/training-material/topics/evolution/tutorials/abc_intro_phylo/tutorial.html

https://training.galaxyproject.org/training-material/learning-pathways/metagenomics.html
https://training.galaxyproject.org/training-material/learning-pathways/clinical-metaproteomics.html
https://training.galaxyproject.org/training-material/learning-pathways/proteogenomics.html
https://training.galaxyproject.org/training-material/topics/ecology/tutorials/marine_omics_bgc/tutorial.html
https://training.galaxyproject.org/training-material/topics/evolution/tutorials/abc_intro_phylo/tutorial.html


What tools and workflows to use?

● Will depend on your data and research questions

● Taking some of the main tools we used or talked about this week:
○ We made some workflows to demonstrate how these tools could be used

○ Don't worry about the detail in these slides following, the idea is to show the range 
of tools available

○ You can import a workflow to your account, then zoom in, and change as needed 
(links provided)



Illumina 
workflow

Data QC and 
Assembly

Assembly QC Annotation

subworkflow

subworkflow

subworkflow



Illumina 
workflow

Data QC and 
Assembly



Tools:
FastQC
Fastp
Shovill
get-organelle
Fasta Statistics
Bandage



Tools:
Hifi Adapter Filter
Hifiasm
Bandage



Tools:
Porechop
Nanofilt
FastQC
Flye
Fasta Statistics
Bandage



Illumina 
workflow

Assembly QC



Tools:
Busco
RagTag
Chromeister
Blast



Illumina 
workflow

Annotation



Tools:
RepeatModeler
RepeatMasker
Helixer
Fgenesh
Funannotate
InterProScan
JBrowse



Illumina 
workflow

Data QC and 
Assembly

Assembly QC Annotation



Workflow tests

● We ran these workflows on some fungi data from BPA and NCBI 
(details next slide)
○ You can import/view the Galaxy histories to see how the tools worked and what 

the results look like

● (Note: these workflows and their results are just examples, so don't 
use the results as input data for real analyses) 



Workflow name Workflow link Data Galaxy history 

Combined workflow: Illumina 
assembly + QC + annotation

https://usegalaxy.org.au/u/anna/w/c
ombined-fungi-assembly-and-annot
ation-workflow

Psilocybe subaeruginosa BPA sample 465877
Ref genome P. cubensis
Protein: psilocybin synthase

https://usegalaxy.org.au/u/anna/h/
combined-fungi-workflows-illumin
a-psilocybe

Fungi: Illumina data QC and 
assembly

https://usegalaxy.org.au/u/anna/w/f
ungi-illumina-assembly

Psilocybe subaeruginosa BPA sample 465877 https://usegalaxy.org.au/u/anna/h/
psilocybe-illumina-assembly

Fungi: PacBio assembly https://usegalaxy.org.au/u/anna/w/f
ungi-hifi-assembly

Rhynchosporium commune  BPA sample 395386 https://usegalaxy.org.au/u/anna/h/
rhynchosporium-pacbio-assembly

Fungi: Nanopore assembly https://usegalaxy.org.au/u/anna/w/f
ungi-nanopore-assembly

Aspergillus fumigatus NCBI
SRR23337894
SRR23337893
SRR23337895

https://usegalaxy.org.au/u/anna/h/
aspergillus-nanopore-assembly

Fungi: Assembly QC, Blast, 
RagTag

https://usegalaxy.org.au/u/anna/w/f
ungi-assembly-qc

Psilocybe subaeruginosa assembly from Illumina workflow
Ref genome P. cubensis (as in fewer contigs than ref genome for 
P. subaeruginosa).
Protein: psilocybin synthase

https://usegalaxy.org.au/u/anna/h/
psilocybe-assembly-qc

Fungi: repeat masking, 
annotation with Helixer, 
Funannotate, Fgenesh

https://usegalaxy.org.au/u/anna/w/f
ungi-annotation

Psilocybe subaeruginosa assembly from Illumina workflow https://usegalaxy.org.au/u/anna/h/
repeat-masking-and-annotation---
psilocybe

Links to these workflows and histories

https://usegalaxy.org.au/u/anna/w/combined-fungi-assembly-and-annotation-workflow
https://usegalaxy.org.au/u/anna/w/combined-fungi-assembly-and-annotation-workflow
https://usegalaxy.org.au/u/anna/w/combined-fungi-assembly-and-annotation-workflow
https://usegalaxy.org.au/u/anna/h/combined-fungi-workflows-illumina-psilocybe
https://usegalaxy.org.au/u/anna/h/combined-fungi-workflows-illumina-psilocybe
https://usegalaxy.org.au/u/anna/h/combined-fungi-workflows-illumina-psilocybe
https://usegalaxy.org.au/u/anna/w/fungi-illumina-assembly
https://usegalaxy.org.au/u/anna/w/fungi-illumina-assembly
https://usegalaxy.org.au/u/anna/h/psilocybe-illumina-assembly
https://usegalaxy.org.au/u/anna/h/psilocybe-illumina-assembly
https://usegalaxy.org.au/u/anna/w/fungi-hifi-assembly
https://usegalaxy.org.au/u/anna/w/fungi-hifi-assembly
https://usegalaxy.org.au/u/anna/h/rhynchosporium-pacbio-assembly
https://usegalaxy.org.au/u/anna/h/rhynchosporium-pacbio-assembly
https://usegalaxy.org.au/u/anna/w/fungi-nanopore-assembly
https://usegalaxy.org.au/u/anna/w/fungi-nanopore-assembly
https://usegalaxy.org.au/u/anna/h/aspergillus-nanopore-assembly
https://usegalaxy.org.au/u/anna/h/aspergillus-nanopore-assembly
https://usegalaxy.org.au/u/anna/w/fungi-assembly-qc
https://usegalaxy.org.au/u/anna/w/fungi-assembly-qc
https://usegalaxy.org.au/u/anna/h/psilocybe-assembly-qc
https://usegalaxy.org.au/u/anna/h/psilocybe-assembly-qc
https://usegalaxy.org.au/u/anna/w/fungi-annotation
https://usegalaxy.org.au/u/anna/w/fungi-annotation
https://usegalaxy.org.au/u/anna/h/repeat-masking-and-annotation---psilocybe
https://usegalaxy.org.au/u/anna/h/repeat-masking-and-annotation---psilocybe
https://usegalaxy.org.au/u/anna/h/repeat-masking-and-annotation---psilocybe


Search for more 
tutuorials in the 
Galaxy Training 

Network



● In Galaxy: top menu bar: Help

● Report bugs (bug icon under file)

● Email: help@genome.edu.au

● Matrix: https://gitter.im/galaxyproject/Lobby

● Global help: https://help.galaxyproject.org/

● Galaxy Training Network: https://training.galaxyproject.org/

● Toolshed: https://toolshed.g2.bx.psu.edu/

● How-To-Guides: https://australianbiocommons.github.io/how-to-hub/index

● Australian BioCommons youtube channel: 
https://www.youtube.com/channel/UC5WlFNBSfmt3e8Js8o2fFqQ 

Reminder on help:

mailto:help@genome.edu.au
https://gitter.im/galaxyproject/Lobby
https://help.galaxyproject.org/
https://training.galaxyproject.org/
https://toolshed.g2.bx.psu.edu/
https://australianbiocommons.github.io/how-to-hub/index
https://www.youtube.com/channel/UC5WlFNBSfmt3e8Js8o2fFqQ


Galaxy or: How I Learned to 
Stop Worrying and Love the 

GUI



Galaxy Labs



BNE

SYD

MEL

Local slurm cluster: 7 
x 16c/62GB + 
3 x 32c/125GB

7 x 16c/62GB 

240c/4TB 240c/4TB 240c/4TB

7 x 8c/31GB 

3 x 16c/62GB + 
3 x 32c/125GB

126c
/4TB

High CPU

High memory

GPGPU

Rapid I/O

Commercial



3D protein prediction in Galaxy Australia - 
Alphafold2

B.subtilis_FtsL_DivIC_DivIB_PBP2B_SpoVE_complex
aa: 117, 125, 263, 713, 366  

https://www.nature.com/articles/d41586-024-03214-7



Alphafold as a screening tool



Circos in Galaxy

https://www.youtube.com/
watch?v=j2R10doH5_4

https://training.galaxyproject.org/training-material/topics/visualisation/tutorials/circos/tutorial.html



Galaxy’s response to that annoying virus: 
https://galaxyproject.org/projects/covid19/ 

https://galaxyproject.org/projects/covid19/


https://doi.org/10.1038/s41587-023-02100-3 
https://vgp.usegalaxy.org/ 

Vertebrate Genome Project (VGP) on Galaxy

https://doi.org/10.1038/s41587-023-02100-3
https://vgp.usegalaxy.org/


Bring Your Own Compute / Storage (BYOC / BYOS)

BYOS

BYOC
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A final word

and Thanks for having us


