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The Galaxy Platform for Accessible, Reproducible and 
Collaborative Biomedical Analyses



Introducing Galaxy!



Accessible, Reproducible and Collaborative

One Analysis

Many Analyses

Collaborative 
Data & Workflows

(The Galaxy Community, NAR, 2022)



So … what is Galaxy?
- GUI for interactively running tools
- Toolshed with 1,000s of tools ready to run
- Terabytes of the latest, curated reference data
- Full featured workflow functionality 
- Graphical interface for handling >1,000 samples
- Run Jupyter, RStudio, & Interactive Visualizations
- Extensive training tutorials and infrastructure
- Large international community of users and developers

All of this can be used on free and powerful 
public high performance computational 

infrastructure … or on your institutional cluster 
… or used on the cloud… or your own laptop… 

or a Raspberry Pi!



The universe has many Galaxies



usegalaxy.*: the big three

usegalaxy.org

usegalaxy.eu

usegalaxy.org.au





● Biodiversity under threat
○ Description of species in an effort to preserve species and ecosystems

● Generation of near error free reference genomes
○ Span across all vertebrate families

The Vertebrate Genome Project



Genomeark
Data repository : 

● Earth BioGenome Project
● Vertebrate Genomes Project
● Telomere-to-Telomere Consortium

https://genomeark.github.io/



VGP assembly Pipeline v2
● Developed in Galaxy

● Available on global instances : 
○ .eu
○ .org
○ .org.au (soon)

● Dozens of genomes assembled
○ Hundreds to thousands planned in the 

coming year

● Technologies : 
○ PacBio HiFi
○ Bionano Cmap
○ Arima HiC



Data - PacBio HiFi

https://www.pacb.com/technology/hifi-sequencing/how-it-works/

https://www.pacb.com/technology/hifi-sequencing/



Data - Bionano Optical Mapping

https://bionanogenomics.com/technology/platform-technology/



Data - Arima HiC

Pal, Koustav, Mattia Forcato, and Francesco Ferrari. "Hi-C analysis: from data generation to 
integration." Biophysical reviews 11.1 (2019): 67-78.

https://arimagenomics.com/products/genome-wide-hic/



Assembly Pipeline Overview



training.galaxyproject.org



Contiging



Phased Assemblies

Simple Phasing

Hi-C-based Phasing

Trio-based Phasing

Koren et al, (2018), De novo assembly of 
haplotype-resolved genomes with trio binning. 
Nature Biotechnology. 10.1038/nbt.4277

Chin, C.S. et al. (2016). Phased diploid genome assembly 
with single-molecule real-time sequencing. Nature 
Methods. 13(12), 1050. 

Kronenberg, Z. N., Rhie, A., Koren, S., Concepcion, G. T., Peluso, P., 
Munson, K. M., ... & Kingan, S. B. (2021). Extended 
haplotype-phasing of long-read de novo genome assemblies 
using Hi-C. Nature communications, 12(1), 1935.
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Scaffolding
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Hands-on!



Species for Today

Yeast (S. cerevisiae)
12Mbp - 16 chromosomes

Highly inbred

Model for eukaryotes

30x HiFi (SRR13577846)
10x HiC (SRR7126301)

Zebra Finch (T. guttata)
1.2 Gbp - 32 chromosomes

Highly Heterozygous

Model for vocal learning

36x HiFi (Genomeark)
40x HiC (Genomeark)



Create a Galaxy account

1. Create Account
https://usegalaxy.org 

2. Join Training

https://usegalaxy.org/join-training/vgpbga2023 

https://usegalaxy.org
https://usegalaxy.org/join-training/vgpbga2023


Using Galaxy



Importing Data from data libraries

● Hands-on Data : Yeast 



Importing Workflows : Public workflows



WF1: HiFi reads-based Kmer-counting



WF1: Outputs

GenomeScope version 2.0
input file = 
/data/dnb07/galaxy_db/files/a/8/5/dataset_a855ad9d-4075-4de9-b552-dbe07c12f5
7c.dat
output directory = .
p = 2
k = 21
TESTING set to TRUE

property                      min               max               
Homozygous (aa)              98.5256%          98.5313%          
Heterozygous (ab) 1.4687%           1.47441%          
Genome Haploid Length         1,009,402,687 bp  1,009,754,198 bp  
Genome Repeat Length          109,282,859 bp    109,320,915 bp    
Genome Unique Length          900,119,828 bp    900,433,283 bp    
Model Fit                     89.557%           99.2734%          
Read Error Rate               0.237557%         0.237557%         

https://usegalaxy.eu/published/history?id=677f01bc93862ac4


Importing Workflows : From Dockstore

#workflow/github.com/Delphine-L/iwc/WF3-Assembly



WF3-5: Contig assembly



WF3-5: Outputs

https://usegalaxy.eu/published/history?id=ccc5b0be8b8d22e5


WF5: Outputs

https://usegalaxy.eu/published/history?id=25f77227128a11e4


WF7-8: Scaffolding
● If HiC data

○ #workflow/github.com/Delphine-L/iwc/WF8a-Scaffolding_HiC_Yahs
○ Tools

■ Yahs
■ Gfastats
■ Pretext

● If Bionano data:
○ #workflow/github.com/Delphine-L/iwc/WF7-Scaffolding_Bionano
○ Tools

■ Bionano solve
■ gfastats
■ Pretext



WF7-8: Outputs

https://usegalaxy.eu/published/history?id=47ec4c58aa2caa8b


WF9: Decontamination (optional)
● TRS ID:  #workflow/github.com/Delphine-L/iwc/WF9-Decontamination
● Tools:

○ Kraken
○ gfastats



Run your own assembly! 

Data Requirements:
● >30x coverage for HiFi data
● >60x coverage for HiC data



Find more information:
Galaxy Project Hub : 

https://galaxyproject.org/projects/vgp/

Galaxy Training Network:

https://training.galaxyproject.org/training-material/topics/assembly/tutorials/vgp_g
enome_assembly/tutorial.html 

https://galaxyproject.org/projects/vgp/
https://training.galaxyproject.org/training-material/topics/assembly/tutorials/vgp_genome_assembly/tutorial.html
https://training.galaxyproject.org/training-material/topics/assembly/tutorials/vgp_genome_assembly/tutorial.html
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Thank you!


