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Galactic Teaching:
Genomics Virtual Lab Workshops
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Background:

The Australian government has funded the development of a Genomics Virtual Laboratory (GVL): a set of analysis & visualisation platforms (currently
Galaxy and UCSC genome browser) implemented on the Australian Research Cloud infrastructure (http://www.nectar.org. au/research-cloud), and
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(e.g. RNAseqg-based differential gene expression) generally include: (i) a best-practice Galaxy workflow implementation; (ii) a document W|th background
on the method; and most importantly (iii) a step-by-step tutorial that can be followed to learn how to use the workflow with real data, and may include
tool suggestions and comparisons. These resources are an ideal platform for teaching real world bioinformatics analysis methods to users. An allocation
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\exists for running workshops based on these resources on the Australian Research Cloud. See genome.edu.au for details. J

Infrastructure available for

workshops/tutorials

* The NeCTAR Australian Research Cloud, which
consists of configurable virtual computer resources
available to the Australian Research Community

e The Genomics Virtual L
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computer image with pre-installation of:
e Bioinformatics software
* Reference data sets and pre-computed indices
 Web based interface using Galaxy
Command line available for power users

e Easy to start up and get going

Using the GVL to teach Bioinformatics

* The steps involved in setting up and running a
teaching session are:
* Launch a GVL machine with Galaxy server
e Distribute the learning materials and server
address

° TII

Arialc A lavwarad AAaciim T -I-
ULV IAIOD U U

antc Nnta
IQYCIC UUUIIICITILO II |8

at contain step
by s tep mstructions, background on analysis
methods and screenshots
 Sample datasets are included in each tutorial.
 There are tutorials and other learning materials
available for the GVL on:
* RNA-Seq and Digital Gene Expression
analyses

e Variant calling from NGS data
e Genome assembly
* And others

/Availability \

* The NeCTAR Australian Research Cloud can be
accessed via www.nectar.org.au

* The Genomics Virtual Lab launcher, tutorials and
protocols are available at www.genome.edu.au

 Most of the tools for the pipelines are currently
available in the Galaxy main toolshed and the rest

\will become available in the near future. /
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Figure 1: GVL launcher to a GVL customised Galaxy server in minutes
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Background [15 min

Preparation [15 min]

Section 1: Quality control [30 mins]

Figure 2: A d
Section 2: Assemble reads into contigs with Velvet and the Velvet Optimiser [45 min] k&/

Section 3. Extension {20 min]
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Tutorial Overview

In this tutorial we cover the concepts of Microbial de novo assembly using a very small synthetic dataset from a well studied organism. e con eireadsiitNas 2 symbels (6, G b andil-Nsare.converny l o JRsiZe) 15 anie-ofivelvers prime

What’s not covered

This tutorial covers the basic aspects of microbial de now

It does not cover more complicated aspects of assembly T t - I D t
+ Incorporation of other raw data types (454 reads, ! u O rl a O C u m e n
« Gap filling technigues for "finishing” an assembly
+ Measuring the accuracy of assemblies
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Background [15 min]

Read the_background to the workshop here
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Figure 5: Screenshot of assembled contigs (a), contig stats (b) and Velvet Optimiser log (c)
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Figure 2: The different sections of a typical Genomics V|rtual Lab tutorlal document
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The GVL acknowledges funding from the NeCTAR
project http://www.nectar.org.au NeCTAR is an
Australian Government project conducted as
part of the Super Science initiative and financed
by the Education Investment Fund.
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