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ARDC funded Bio–RDC project

• The environment is teeming with microorganisms

A  community of bacteria 

growing on a single grain of 

sand collected from intertidal 

sediment on a beach near 

Boston, USA

Image courtesy of the Lewis Lab at Northeastern

University. Image created by Anthony D'Onofrio, William H. 

Fowle, Eric J. Stewart and Kim Lewis. Source: 

https://www.flickr.com/photos/adonofrio/4482210139/in/gall

ery-137201199@N07-72157661521584722/

https://www.flickr.com/photos/adonofrio/4482210139/in/gallery-137201199@N07-72157661521584722/


ARDC funded Bio–RDC project

• The metagenomics approach



Data format:

1000s of columns (samples)
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Corresponding biological taxa 
(Kingdom > Phylum > Class > Order > Family > Genus > Species)

Contextual information 
(e.g. soil, environment features)
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ARDC funded Bio–RDC project

• Supporting Researchers using Environmental Metagenomics Data

• Streamlining access to data and tools for analysis of that data

• Extending and linking existing data infrastructures:

• Development Team: CCG, QCIF/Melb Bionf, Andrew Bissett CSIRO, ALA (obs)

• Timeline: Feb 2018 – Dec 2018 (10 months)
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• Rarefaction
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• Browsing Taxonomic abundance data

• BYO OTU data



ARDC funded Bio–RDC project

• Researcher’s Requirements

• Gathered at BPA coordinated

Marine Microbes Meeting 

March 2018

• Functionality to analyse OTU data

across sites/populations:

• Ordination

• Clustering

• Rarefaction

• Search by Sequence Similarity

• Plots (Box, Bar, Venn etc) 

• Maps (bubbleplots, heatmaps)

• Browsing Taxonomic abundance data

• BYO OTU data

• Prioritised by Andrew Bissett



Workflow:



What have we developed so far?



What have we developed so far?

NOTE: ALL DEMOS ARE DONE ON STAGING SERVERS

(BPA DATA PORTAL AND GALAXY AUSTRALIA)

FUNCTIONALITY WILL BE RELEASED TO PRODUCTION 

SERVERS ONLY AFTER THOROUGH QUALITY ASSURANCE,

THROUGHOUT Q4 2018 





Account made for BPA Data Portal users 

on Galaxy Australia

Data sent via Galaxy API

Currently this takes a little while

~3mins later…





Currently this also takes a little while

~4mins later…

Plenty of options for increasing speed 

e.g. farming out jobs from specific tools

to various backends (cloud, HPC etc)





Ordination Plots

Utilises..

• R script from the Phyloseq package…     



Ordination Plots

Utilises..

• R script from the Phyloseq package          ‘wrapped’ for use in the Galaxy GUI
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Other tools to include:

Many are available in the Galaxy Toolshed “App Store”, so trivial to install locally:

e.g. Mothur, QIIME, Krona have been installed
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Other tools to include:

We can also ‘wrap’ any R, python, or other script/command:

e.g. - More Phyloseq functions

- Rhea pipeline (for normalization, alpha diversity, beta diversity, 

Taxonomic binning, Serial Group Comparisons, Correlations): 



Three user types to support

R/python code users GUI users One click
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Direct launch of R-studio in the hosted Galaxy environment



R/python code users GUI users One click

Three user types to support



Generating Reports 

• Can simply invoke multiple Galaxy Tools at once as a ‘workflow’

• Then present the outputs to the 

user in a webpage e.g.

• Could send a link via email



Status (I)

• Eight months into ten month project

• Demo system available for testing

• Recent/upcoming usability sessions (Brisbane, Melbourne, Hobart)

• As tools/functions pass QC, they will be deployed to production servers

• Short-list of tools/functions to add (sequence search, bar plots, bubble plots)

• Development of on-line training material 

(to be available via EcoED and Galaxy!Training portals)

• One three-hour training session planned - Nov 14th via EMBL-ABR ‘hybrid’ 

delivery model at several sites (currently: SA, Tas, NSW, Vic, Qld)



Status (II)

• New commitment from CSIRO, BPA, Cth Dept Environment (Director of 

National Parks), iMOS) to develop a comprehensive national soil, marine and 

freshwater microbiome survey

• Ongoing and critical need to make the information within metagenomics data 

accessible to wide range of user communities:

• Researchers

• Land/Water Managers

• National Parks and Conservation Organisations

• Farmers/Fisheries

• The system developed represents the initial foundations for such a cloud-

based analysis tool for environmental metagenomics data
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