KCCG News
An update from the Kinghorn
Centre for Clinical genomics
Updates
Welcome to our second bimonthly newsletter. KCCG
has continued ramping its genome production levels:
sequencing more than 450 genomes over the past
two months. The release of this issue marks two major
milestones for KCCG; (i) our submission to NATA, which
seeks to enable KCCG to report medically significant
findings to clinicians, and (ii) the initiation of the Medical
Genome Reference Bank project, which will provide
an invaluable resource for the research and clinical
genomics community. We hope you enjoy the update.
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KCCG Production News

KCCG employs its world-leading DNA analysis technology
and expertise in genetics, pathology and bioinformatics to
deliver and interpret genome sequences for research and
clinical use. Since our purchase of the Hiseq X Ten system in
January 2014, the KCCG customer base has grown rapidly
and now comprises research insititutes and universities
across the world, hospitals, government organisations and
commercial organisations. The graphs below profile the
projects received during the 2014-2015 financial year.

Sydney Genomics Collaborative update
Low cost, high quality whole genome sequencing (WGS) is
advancing our understanding of human biology and disease
at an exponential rate. To maximise the efficiency of diseasespecific genomic analyses, the NSW State Government
has funded the Medical Genome Reference Bank (MGRB)
program at the Garvan Institute of Medical Research.
The MGRB will generate a high quality database of whole
genome sequences from ~4,000 healthy, elderly Australian
individuals, leveraging the Illumina Hiseq X Ten sequencing
platform at KCCG to sequence participants of the 45 and Up
and ASPirin in Reducing Events in the Elderly (ASPREE)
studies. These genome sequences will be depleted of
damaging variants and act as a powerful filter to distinguish
between disease- and non-disease causing genetic variation.
The MGRB program will produce a critical tool to enable
accurate interpretation and reporting of clinical genomic
analyses and provide a resource of lasting value for medical
researchers. Genomic data will be kept within a sophisticated
management system to both maintain patient privacy and
maximise research and clinical use of the database.

Figure 1. Origin of KCCG’s genome sequencing clients by geographical
location.

Geographically, whilst the majority of samples originate from
NSW, approximately a third of projects are received from
overseas, highlighting our growing international reputation
as a premium sequencing provider (Figure 2). Interestingly,
almost one-third of our clients are from within the Garvan
Insitute of Medical Research; highlighting that our
researchers are taking full advantage of having the world’s
finest sequencing technology on site.

Figure 2. Percentages of projects sequenced by geographic location.
Professor Peter Donnelly, from Oxford Centre for Human Genetics, is a
member of our MGRB Strategic Advisory Committee.

To date, we have held operational meetings with the
owners of both cohorts, established memorandums of
understanding, obtained ethics approval to undertake the
study, and held the first Strategic Advisory Committee
meeting. We expect sequencing to commence before the
end of 2015 and development of the database in early 2016.

Clinical Accreditation

As part of our continued commitment to achieve NATA
accreditation for the purposes of whole genome sequencing
(WGS) based clinical diagnostics, we have defined our
clinical pipeline and have received our first 13 clinical cases
with which to test the process from sample reception to final
report. The process will continue to be optimised and the
formal application process was initiated on 19 October.

Profile: Dr Lisa Ewans,
Clinical Geneticist & Student
Dr Lisa Ewans is a clinical geneticist and a part time Master by
Research with UNSW Australia. For her studies, she spends
time at the Kinghorn Centre for Clinical Genomics with the Rare
Disease Genomics team analysing participant and patient data.
More than a decade after the first human genome was sequenced, our understanding of genes and their roles is still limited. New genomic technologies have accelerated the search for
genes implicated in rare and heritable diseases, and our teams
are working to provide answers for families.
As a clinical geneticist, Dr Ewans focuses on genetic conditions
that have a relatively simple pattern of heritability. These are
‘Mendelian disorders’: diseases that occur in families and follow
a pattern suggesting damage to a single, heritable gene. She
searches for variations in patients’ genes, to see if one or more
of them could be the cause of the condition.
Dr Ewans’ research is hugely collaborative, starting with “the
clinician who refers the patient, the wetlab providing robust data,
and the bioinformaticians who work with huge volumes of data
and filter it down”. When Dr Ewans and her colleagues search
for disease-causing variants, they might find that the patient has
a variation that has already been described in the literature or
mutation databases. Otherwise, they have to broaden the search
with a variant that seems plausible, and try to tease out more
information.
Although she thinks that this technology is changing the face of
clinical genetics, Dr Ewans cautions that it’s not “a perfect technology”. There are many limitations – particularly related to our
current knowledge of how genetic variations actually alter how
our genome is read, modified, and used to make proteins, and
the interactive role of proteins in the body.

KCCG conference presentations

KCCG had a strong presence at the 39th Human Genetics
Society of Australia (HGSA) Annual Scientific Meeting (8-11
August 2015, Perth) and the first Australasian Undiagnosed
Disease Program (UDP) Workshop (13-14 August 2015,
Perth). Associate Professor Marcel Dinger, Dr Mark Cowley,
Dr Andreas Zankl, Dr Lisa Ewans, and Dr Tudor Groza
presented their work and Bronwyn Terrill coordinated an
educational workshop on research ethics in genomics.
Associate Professor Marcel Dinger represented KCCG
at the first meeting of the Genomics in Clinical Practice
Working Group, which has been tasked by the Australian
Health Ministers’ Advisory Committee, Hospitals Principal
Committee (HPC) to scope work and identify issues
associated with the implementation of genomic technologies
in clinical practice.

To make diagnoses, she seeks agreement from a multidisciplinary
team of colleagues and corroborating evidence from other sources – for example from the research literature or other individuals
with the same disorder. Effective mechanisms for sharing genomic and clinical data are becoming particularly important, as there
may be only a few individuals in the world with a specific disorder.
In the group of people she’s working with, Dr Ewans expects
around a 25 per cent diagnostic success rate. But this is from a
cohort that has already had extensive genetic testing, making
a success rate of this size impressive. As a front-line test, her
colleagues are finding answers for up to 40% of people. A specific
diagnosis can be powerful for people who may have endured
emotional, physical and financial difficulties as a result of their
disorder. Some people don’t want to know, but for those who do,
genomic advances may help avoid long drawn-out testing odysseys and improve family dynamics.
Dr Ewans speaks glowingly of her research work at Garvan, as
a positive place for innovation and collaboration. At a time when
the field needs more talented people to understand and interpret
genomic data, we’re glad she’s chosen to study with us.

Education events

KCCG has welcomed more than 200 professionals and
members of the public to education events from August to
October, including ‘Genetic counselling and clinical practice
in the genomic era’ and our Sydney Science Festival event,
‘Delve into DNA: genomic insights and issues’. In early
October, we ran our inaugural Cancer education program
for clinicians, counsellors and researchers on ‘Translating
Cancer Genomics’, featuring Dr Serena Nik-Zainal (pictured).

Dr Serena Nik-Zainal from the Wellcome Trust Sanger Institute, UK, with
Associate Professor Marcel Dinger, head of KCCG.

Connect with us online

For current information, visit our website at http://www.garvan.org.
au/kccg, follow us on Twitter @kinghorngenomes or email us at
kccgenquiries@garvan.org.au.
Dr Lisa Ewans presenting at the Human Genetics Society of Australia
Annual Scientific Meeting in August 2015.

