
 

Study reveals top tools for pinpointing
genetic drivers of disease
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Dr. Daniel Cameron and Professor Tony Papenfuss led the study. Credit: Walter
and Eliza Hall Institute of Medical Research

Published in Nature Communications, the study is the largest of its kind
and was led by Walter and Eliza Hall Institute computational biologists
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Professor Tony Papenfuss, Dr. Daniel Cameron and Mr Leon Di
Stefano.

The new study reveals the world's top genomic rearrangement detection
tools providing summaries on their performance and recommendations
for use. Dr. Cameron said the study could ultimately help clinicians
determine the best treatments for their patients.

"Basically, you have to understand what is going wrong before you can
work out how to fix the problem. In the context of cancer for instance,
an understanding of the genetic mutations driving tumour growth could
help oncologists determine the most appropriate treatment for their
patients," he said.

To determine the best genomic rearrangement detection methods, the
researchers comprehensively tested 12 of the most widely used tools to
see which ones could accurately identify the differences between a
patient's genetic information and the standard human reference genome.
The findings revealed that a tool called GRIDSS, developed by Professor
Papenfuss and Dr. Cameron, was one of the best performing options,
most accurately able to detect DNA rearrangements.

Dr. Cameron said the study would not have been possible without the
Institute's high-performance computing resource.

"Over the course of two years, we tested 12 of the most popular genomic
rearrangement detection tools, generating more than 50 terabytes of data,
to determine which tools perform well, and when they perform badly.
Without these computing resources, we estimate the study would have
taken us more than ten years," he said.

The Institute's Theme Leader for Computational Biology Professor
Papenfuss said computational methods were required, more than ever
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before, for making sense of vast and complex datasets being generated
from research.

"Computational studies like this one keep the field up to date with best
practice approaches for data analysis. This particular study provides a
comprehensive resource for users of genomic rearrangement detection
methods, as well as developers in the field. It will also help to direct the
next iteration of genomic rearrangement tool development at the
Institute," he said.

As new experimental techniques and DNA sequencing machines become
available, the very nature of the data they generate is changing. Professor
Papenfuss said that older analysis tools, while heavily cited and widely
used, could lead to erroneous interpretations if used on data produced by
the latest DNA sequencing machines. "This is why it is so important for
researchers to find the right match between the analysis tool and dataset
at hand," he said.

  More information: Daniel L. Cameron et al. Comprehensive
evaluation and characterisation of short read general-purpose structural
variant calling software, Nature Communications (2019). DOI:
10.1038/s41467-019-11146-4
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