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Thanks to rapid advances in sensing technologies...
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...life sciences have become data-intensive



...life sciences have become data-intensive

Data growth by EMBL-EBI data resource. Fig 2B. Cook et al,  Nucleic Acids Research, 2019, Vol. 47, Database issue D15–D22 doi: 10.1093/nar/gky1124
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There is a global wave of investment



We have an opportunity in Australia



Who is Australia’s Life Science Research Community?



100,000
Total pool of Australian publicly funded researchers
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30,000
We estimate 30% are bioscience related

+200,000 students
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What are their skill level in bioinformatics?
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Estimated # Australian biology researchers in 2018: 30,000
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Important Transitions



Defining a BioCommons



Study trip: broad conclusions

Global scale compute and data infrastructures are increasingly underpinning global scale 
research in life sciences

● Cloud First is pervasive across EU and US
● In the US (but not EU) true partnerships arising with cloud providers
● The concept of Data Commons is very strong in the US, focused on data and method sharing
● ELIXIR is doing a very good job of coordinating data infrastructure across Europe
● ELIXIR/EBI compute strategy firmly cloud focussed - federated compute + data across EU
● Federated approaches to data infrastructure are developing, and accessible
● National Bioinformatics Infrastructures can deliver benefits across industry engagement
● Galaxy is extremely well regarded as a community analysis platform in both Europe and the 

USA



The Australian BioCommons - principles
● A national focus on capabilities and communities

● Partner internationally: participate in and contribute to larger critical mass efforts where 

possible; reuse and improve rather than build anew

● Build a software and expertise capability that will reduce duplication of infrastructure 

management in Australia and allow efforts to be re-focussed on methods development and 

dissemination

● Promote the development of, and build on, high throughput cloud infrastructure that is 

interoperable with international (initially US and European) equivalents, using established, well 

supported software platforms

● Streamline the exchange of tools, workflows, data and training and expertise both nationally 

and internationally



The Australian BioCommons
We are not establishing a bioinformatics service:

● We are aiming to reduce duplication of bioinformatics infrastructure management to allow 
researchers to focus on methods development and use (and away from systems administration 
tasks)

● We are committed to facilitating workforce upskilling through providing: 
○ a national bioinformatics training program (aimed at both life-scientists and 

bioinformaticians)
○ integrated services to enable exchange of expertise around tools,. techniques etc run across 

a variety of infrastructures and services



Five technical activities/implementation studies
managed as deliverables of the Pathfinder Project

Human Genome
Access and Archive

Interoperability with global data 
(Kids First)

Non-model Genome
Assembly & Annotation

Highly accessible Tools and 
Workflows

(phylogenetics, instruments, 
CloudStor)

BioCloud - on-prem and commercial cloud
Accessible compute and storage
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Systems for de novo genome assembly and annotation

● Communities and infrastructure services identified for common omic-based challenges: e.g. Genome 
annotation; Multi-omics integration; Comparative Genomics; etc

● Development of a Genome Annotation Infrastructure Roadmap for Australia
○ First iteration released for community comment last week

■ http://bit.ly/aus-genome-annotation – COMMENTS WELCOME!

○ Subsequent iterations following consultation with:
■ International entities operating genome annotation infrastructure 

elsewhere (e.g. Ensembl, EBI)
■ Australian Infrastructure Providers (e.g. NCI, Pawsey, ARDC)

○ Final community agreed roadmap planned for November 2019, to inform 
future BioCommons investment

http://bit.ly/aus-genome-annotation


Five technical activities/implementation studies
managed as deliverables of the Pathfinder Project

Human Genome
Access and Archive

Interoperability with global data 
(Kids First)

Non-model Genome
Assembly & Annotation

Highly accessible Tools and 
Workflows

(phylogenetics, instruments, 
CloudStor)

BioCloud - on-prem and commercial cloud
Accessible compute and storage





Five technical activities/implementation studies
managed as deliverables of the Pathfinder Project

Human Genome
Access and Archive

Interoperability with global data 
(Kids First)

Non-model Genome
Assembly & Annotation

Highly accessible Tools and 
Workflows

(phylogenetics, instruments, 
CloudStor)

BioCloud - on-prem and commercial cloud
Accessible compute and storage



UoM + USyd + QCIF/UQ + NCI + Pawsey + AAF + AARNet + ARDC 
+(CSIRO, UNSW, MacquarieU, UoAdelaide)

BioCommons ARDC Platforms program

1. Connecting instruments to analysis on the cloud

2. Expanding and improving high accessibility GUI-focussed BYOD platforms 

(GUI-BYOD)

3. Expanding and improving high flexibility CLI-focussed BYOD platforms 
(CLI-BYOD)



Galaxy Australia Infrastructure Locations

Galaxy Australia
Main Queue
150 cores - 60TB disk

Pulsar-Mel
~90 cores

2018-now

Pulsar-NCI
~60 cores



Canberra Pulsar

Head Node 
m2.xlarge

Worker Node
m1.xxlarge

NFS & 
CVMFS 

Refs
Worker Node

m1.xxlarge

...

Worker Node
m1.xxlarge

Melbourne Pulsar

Head Node - m2.xlarge

2 x web handlers
4 job mules - 1 farm

DB Server - 
m1.large 

PostgreSQL

Worker Node - m1.xxlarge

Slurm queue: main

Head Node 
m2.xlarge

Worker Node
m1.xlarge

NFS & 
CVMFS 

Refs

Workers are minimal GVL 
image, version controlled, 
updated, with telegraf.
Can be swapped into 
cluster by draining and 
re-deploying.

Training Jobs

Galaxy-Aus Architecture Brisbane

Worker Node - m1.xxlarge

Worker Node - m1.xxlarge

...

Worker Node - m1.xxlarge

Worker Node
m1.xlarge

...

Worker Node
m1.xlarge

Large/Long 
Jobs

Slurm Queue

Pulsar Queue
DB/Disk Activity

GPFS
Storage

Services server
Slurm controller

NFS server
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(Thomas Keane presentation)
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We have an opportunity in Australia



Data flowing freely between connected national infrastructures

Data

ToolsStandards

Compute

Training and 
Skills

…delivered in partnership with 
research communities...the 
ELIXIR Communities



Workforce Transition



Estimated # Australian biology researchers in 2018: 30,000

20,000

(→ 15,000)

biology-focussed bioscience 

researchers 

occasional users of bioinformatics 

web services

Eg BLAST, Ensembl

7,000

(→ 12,000)

data-intensive 

bioscience researchers 

‘omics data analysis is a critical 

contributor to the research 

outcomes

Eg. RNAseq analysis to identify 

upregulated genes in broader 

research  program

2,000

(→ 3,000)

bioinf-intensive bioscience 

researchers 

research is fully dependent on 

advanced use of bioinformatics

Eg. Genomic cancer research, 

population genomics/agricultural 

genomics programs

Estimated #: 1,000

(In 5 years → 1,500)

bioinformaticians

research into/application of 

techniques & tool development

Eg. research generating new tool or 

statistical method; core facilities 

applying complex analyses

Important Transitions



With national experts, the development of new training material (in 

2019: Snakemake and Nextflow, Phylogenetics Trees for 

Beginners).

Development of a network of highly motivated trainers 

Facilitating national training events at scale (‘hybrid model’)

Developing an ambitious National Plan for Bioinformatics Training

Outcome: An inclusive and scalable approach to bioinformatics 

training that complements local efforts

BioCommons Training 2019
How to gain bioinformatics skills consistently ranks 

as a primary concern of life science researchers

How to use tools and infrastructure is required by 

bioinformaticians.

Bioinformatics training across Australia is highly 

localised and variable

Upskilling in Bioinformatics

Workforce Transition



Project Partners and Core Team

Patrick Carnuccio, Jeff Christiansen, Thom Cuddihy, Paul Coddington, Marco de la Pierre, Brian Davis, 
Ian Duncan, Rhys Francis, Simon Gladman, Mark Gray, Dominique Gorse, Johan Gustafsson, Christina 

Hall, Carina Kemp, Igor Makunin, Steven Manos, Heath Marks, Chris Myers, Tiffanie Nelson, Sarah 
Nisbet, Gareth Price, Rosemarie Sadsad, Frankie Stevens, Andrew Lonie



Thanks
andrew@biocommons.org.au

biocommons.org.au

@AusBiocommons
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