
COMMENTARY

Australian Genomics: A Federated Model for
Integrating Genomics into Healthcare

Zornitza Stark,1,2,3 Tiffany Boughtwood,1,2 Peta Phillips,1,2 John Christodoulou,1,2,3 David P. Hansen,1,4

Jeffrey Braithwaite,1,5 Ainsley J. Newson,1,6 Clara L. Gaff,1,3,7,8 Andrew H. Sinclair,1,2,3

and Kathryn N. North1,2,3,*

Australian Genomics is a national collaborative research partnership of more than 80 organizations piloting a whole-of-system approach

to integrating genomics into healthcare that is based on federation principles. The aim of Australian Genomics is to assess the applica-

tion of genomic testing in healthcare at the translational interface between research and clinical delivery, with an emphasis on robust

evaluation of outcomes. It encompasses two bodies of work: a research program prospectively providing genomic testing through

exemplar clinical projects in rare diseases, cancers, and reproductive carrier screening and interdependent programs for advancing

the diagnostic, health informatics, regulatory, ethical, policy, and workforce infrastructure necessary for the integration of genomics

into the Australian health system.
Genomic sequencing is rapidly transi-

tioning from the research environ-

ment into clinical practice, trans-

forming patient diagnosis and

management, particularly in rare

diseases and cancer. Internationally,

governments are investing heavily in

genomic medicine;1 genomic data

from over 60 million patients are ex-

pected to be generated in healthcare

globally in the next five years.2 Trans-

lational genomic medicine initiatives

operate at the interface between

research and clinical care.3 Partici-

pating patients often gain a direct

benefit from access to genomic

testing, and translational research

contributes to the development of

clinical and laboratory expertise,

workforce capacity, and the infrastruc-

ture necessary to prepare healthcare

systems for wider implementation of

evidence-based genomic medicine.4

The single-payer nature of some

public healthcare systems, notably

the National Health Service (NHS) in

England, has enabled a centralized

approach to the implementation of

whole-genome sequencing (WGS) in

healthcare, through the establishment

of Genomics England, a single na-

tional provider of sequencing, bioin-
1Australian Genomics Health Alliance, Melbourne, V

sity of Melbourne, Melbourne, VIC 3052, Australia; 4

pital, Brisbane, QLD 4029, Australia; 5Australian Ins

and Health, Sydney School of Public Health, Sydney

Alliance, Melbourne, VIC 3052, Australia; 8Walter a

*Correspondence: kathryn.north@mcri.edu.au

https://doi.org/10.1016/j.ajhg.2019.06.003.

� 2019
formatics, and data storage infrastruc-

ture.5 In contrast, the responsibility

for public healthcare in Australia is

shared between state and federal gov-

ernments, and hence the integration

of clinical genomics requires a coordi-

nated whole-of-nation approach

based on a federated system. The

Australian Genomics Health Alliance

(Australian Genomics) is a collabora-

tive research partnership of more

than 80 organizations, including diag-

nostic laboratories, clinical genetics

services, and research and academic

institutions in all six states and two ter-

ritories (Figure 1). After a targeted call

by the National Health and Medical

Research Council (NHMRC), Austra-

lian Genomics was awarded a five-

year, AUD$25M (USD$17M) grant in

November 2015 to demonstrate the

value and practical strategies of imple-

menting genomic medicine into

the Australian healthcare system.

Australian Genomics has established

close working relationships with

state-government-funded genomics

programs, leveraging an additional

�AUD$100M (USD$70M). This in-

cludes funding from the Victorian

state government (Melbourne Geno-

mics Health Alliance),4 the New South
IC 3052, Australia; 2Murdoch Children’s Research In

Australian e-Health Research Centre, CSIRO Health a

titute of Health Innovation, Macquarie University, Sy
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nd Eliza Hall Institute, Melbourne, VIC 3052, Austra

The American Journal of
Wales state government (Sydney

Genomics Collaborative), the Queens-

land state government (Queensland

Genomics Health Alliance), and the

Australian Capital Territory govern-

ment (Canberra Clinical Genomics).

Australian Genomics has also secured

over AUD$30M (USD$21M) in philan-

thropic and competitive grant fund-

ing. Three years into the NHMRC

grant, we review progress toward

delivering a collaborative, federated

model for the integration of genomics

into the Australian healthcare system.

Fit for Purpose: Genomic Medicine

in the Australian Healthcare System

The Australian state, territory, and

federal governments share responsi-

bility for the publicly-funded health-

care system. The federal government

has responsibility for the universal

public health insurance scheme that

supports a range of services (Medicare

Benefits Scheme, MBS). Both the fed-

eral and respective state or territory

governments provide funding for

public hospitals. Clinical genetics

services are funded by state govern-

ments, but there are a limited number

of genetic tests, including chromo-

somal microarray, that are funded
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Figure 1. Australian Genomics: A Collaborative Research Partnership of More Than 80 Organization
federally through MBS. In addition,

many Australians choose to have pri-

vate health insurance, but this does

not currently cover the cost of genetic

testing.

In 2015, Australian Genomics un-

dertook a landscape analysis to

examine the opportunities for and

challenges to the integration of geno-

mics into the Australian healthcare

system. This identified anumber of na-

tional disease-specific centers of excel-

lence in research and clinical transla-

tion that were already assembling

large patient cohorts and performing

next-generation-sequencing-based

diagnostic testing; undiagnosed pa-

tients then progressed into discovery

research. This mapping exercise also

revealed considerable sequencing and

bioinformatics capacity and genomic

data analysis expertise, primarily in

the research environment, and signifi-

cant investments in clinical genomics

in some but not all states. However,

the state-based provision of diagnostic

services and the divide between state
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and federal health funding posed the

risks of duplication and inefficient

use of resources and the creation of si-

los of clinical and genomic data,

thereby reducing opportunities for

collaboration. It also had the potential

to create gaps in funding and inequal-

ities in patient access, as well as to

perpetuate uncoordinated approaches

todiagnostic, ethical, andprivacy stan-

dards and frameworks.

Design and Delivery of Australian

Genomics

The aim of Australian Genomics is to

accelerate and evaluate the applica-

tion of genomic testing in healthcare

and to do so while adopting a collabo-

rative approach based on federation

principles. Australian Genomics en-

compasses two bodies of interrelated

work (Figure 2):

1. Prospective recruitment of pa-

tients for genomic testing

through exemplar rare disease

and cancer flagship projects
05, 7–14, July 3, 2019
and referral to linked disease-

specific research for undiag-

nosed cases, as well as

2. Interdependent translational

research programs to advance

the diagnostic, health infor-

matics, regulatory, ethical, pol-

icy, andworkforce infrastructure

necessary for the integration of

genomics into the Australian

health system.

The Australian Genomics approach

is based on federation principles: clin-

ical recruitment and genomic testing

are accessible in all six states and two

territories, and the collaborative net-

works underpinning the clinical and

research activities have national rep-

resentation and shared leadership

across the states.

A National Steering Committee

comprised of diverse expertise from

across the states provides operational

and strategic oversight of Australian

Genomics.ANational Implementation

Committee provides two-way linkage



Figure 2. The Australian Genomics Model: Genomic Testing
Genomic testing is provided prospectively through rare disease and cancer flagship projects, while four interdependent programs simul-
taneously address diagnostic, health informatics, ethics, regulatory, and workforce challenges and enable evaluation to inform future
policy.
with state and federal government

health-system planners and policy

makers. Broad national stakeholder

engagement is facilitated by three advi-

sory groups: the Independent Advisory

Board, the Joint Committee on Digital

Health and Genomics, and the Com-

munity Advisory Group. Australian

Genomics is strongly engaged with

the international genomic community

as a member of the Global Alliance for

Genomics and Health (GA4GH) and

the Global Genomic Medicine Collab-

orative (G2MC), and it has an estab-

lished partnership with Genomics

England. In 2017, Australian Geno-

mics became a GA4GH Driver Project,

and it actively participates in the

development and implementation of

tools, solutions, and policies for global

genomic data sharing.

Rare Disease and Cancer Flagship

Projects

Central to the Australian Genomics

approach are the clinical flagship
projects, which prospectively recruit

patients for genomic testing in spe-

cific disease areas. The flagships build

from existing expertise and infrastruc-

ture to create national clinical and

research networks, as well as assemble

cohorts to enable gene discovery,

conduct studies into disease mecha-

nisms, and enable access to clinical

trials. These cohorts also provide the

platform for evaluating genomic

testing’s impact, including diagnostic

and clinical utility and cost effec-

tiveness, and for evaluating new

approaches to service delivery.4 Im-

portantly, the flagships provide

experiential learning for the multi-

disciplinary working groups imple-

menting and delivering the projects,

further building state-based expertise.

There are currently 17 rare disease and

cancer flagship projects across 32 clin-

ical sites, building capacity and pro-

moting national partnership (Table 1).

The initial flagship projects were

aligned with existing disease-specific
The American Journal of
national research programs. Subse-

quent projects were selected via a

competitive approach and indepen-

dent assessment on the basis of criteria

including the expected clinical and

economic impact of genomic testing

in the chosen cohort, project feasi-

bility, implementation capacity, and

the promotion and leveraging of na-

tional collaboration. Where feasible,

a hybrid implementation-effective-

ness study design has been adopted,

whereby the implementation of ge-

nomic testing is studied simulta-

neously with the investigation of the

outcomes of testing.4,6

National patient recruitment en-

sures that clinical, diagnostic, and

research pathways are developed

within state-specific infrastructures.

However, it also highlights some of

the difficulties inherent in building

a national approach in the Austra-

lian context. For example, the ethics

and governance approval process

across 32 recruitment sites in every
Human Genetics 105, 7–14, July 3, 2019 9



Table 1. Australian Genomics Flagship Projects

Flagship Sites Methodology Duration Cohort Size

Rare disease Neuromuscular disorders NSW, QLD, SA, VIC, WA Custom capture
panel and RNAseq

2016–2018 120

Mitochondrial disorders (with
Mito Foundation)

NSW, QLD, SA,VIC, WA WES þ mtDNA or WGS 2016–2019 150

Neurodevelopmental Disabilities:
epileptic encephalopathy

NSW, QLD, SA,TAS, VIC, WA WES 2016–2018 105

Neurodevelopmental disabilities:
brain malformations

NSW, QLD, SA, VIC, WA, NT WES 2016–2018 100

Neurodevelopmental disabilities:
Leukodystrophies

NSW, QLD, SA, VIC, WA, NT WES 2017–2019 50

Neurodevelopmental disabilities:
intellectual disabilities

NSW, QLD, SA, VIC, WA WES or WGS 2016–2019 100 (trios)

Renal genetics (with Kidgen and
Melbourne Genomics Health Alliance)

NSW, QLD, SA,VIC, WA WES or Panel 2016–2018 365

Genetic immunology ACT, NSW, SA,VIC, WA WES or WGS 2016–2018 110 (trios)

ChILDRANZ interstitial lung
disease

NSW, QLD, SA, VIC, WA,
TAS, NT

WES 2018–2020 120 (trios)

Acute care genomics NSW, QLD, SA, VIC WES or WGS 2018–2020 250 (trios)

Cardiovascular genetic disorders NSW, QLD, SA, VIC, WA WGS 2018–2022 600

HIDDEN renal genetic disorders NSW, QLD, SA, VIC, WA, NT WGS 2018–2020 200

Cancer Acute lymphoblastic leukemia NSW, NT, QLD, SA, VIC, WA RNA Seq 2016–2020 300

Somatic cancer (with Melbourne
Genomics Health Alliance)

NSW, QLD, VIC, WA Panel 2016–2018 400

Germline cancer - pediatric,
adolescent, young adults
(with NSW Cancer Genomics)

NSW WGS 2016–2020 1,400

Hereditary cancer syndromes
(with ICCon)

NSW, QLD, SA, VIC, WA WGS 2016–2020 190

Lung cancer diagnosis (with
CCQ, Cancer Australia)

QLD, NSW, VIC, SA WGS or WES 2018–2020 150

SUPER WGS (with Cancer
Australia and VCA)

NSW, VIC, NT, ACT WGS 2018–2020 100

GHFM Mackenzie’s Mission NSW, VIC, WA; QLD, NT, SA,
ACT, TAS

Panel or WES 2019–2022 10,000 (couples)

Total recruitment: 4,810 (NHMRC) 20,000 (GHFM)

Abbreviations are as follows: NSW ¼ New South Wales, VIC ¼ Victoria, WA ¼ Western Australia, QLD ¼ Queensland, NT ¼ Northern Territory, SA ¼ South
Australia, ACT ¼ Australian Capital Territory, TAS ¼ Tasmania, WES ¼ whole-exome sequencing, WGS ¼ whole-genome sequencing, NHMRC ¼ National Health
and Medical Research Council, and GHFM ¼ Genomics Health Futures Mission.
Australian state and territory (HREC/

16/MH/251) took three years at a cost

of >AUD$1M (USD$0.7M) (unpub-

lished data). Now that this is in place,

the rollout of additional flagships is

muchmore efficient, taking only three

months from the submission of an

ethics amendment to the first partici-

pant recruitment. Similarly, applying

for andaccessingboth federal and indi-

vidual state-based health datasets for

evaluation purposes requires signifi-

cant investment.
10 The American Journal of Human Genetics
The flagship projects are nationally

coordinated and supported by a

distributed network of Australian Ge-

nomics project officers and genetic

counselors. Approximately one full-

time equivalent genetic counselor is

employed per 100 patients recruited/

annum, simultaneously serving to

build genomics capacity and capa-

bility in the Australian genetic coun-

selor workforce. Patients are recruited

prospectively through the 32 partici-

pating clinical services on the basis
105, 7–14, July 3, 2019
of defined patient selection criteria.

By using consensus expert opinion,

each flagship working group has

developed a minimal optimal clinical

dataset to be collected at enrolment

to enable effective genomic data

analysis. Data are captured in the

centralized Australian Genomics

study REDCap database,7 and this

has been standardized through a

REDCap plugin developed as part of

the program. This accesses terminol-

ogy value sets from the Australian



Figure 3. Australian Genomics Programs and Sub-projects. Additional information is
available in Table S1.
Genomics Clinical Terminology

Server. The terminology server sup-

ports SNOMED CT (Systematized

Nomenclature of Medicine – Clinical

Terms),8 the Human Phenotype

Ontology,9 and other related vocabu-

laries such as Online Mendelian

Inheritance in Man (OMIM). Se-

quencing modalities that are being

compared between different flagships

include whole-genome sequencing,

whole-exome sequencing, mito-

chondrial genome sequencing, RNA

sequencing, and large capture panels.

The majority of rare disease testing

uses a singleton (rather than a trio)

approach to optimize resource use.

Australian Genomics adopts a decen-

tralized approach to clinical genomic

testing; DNA extraction, sequencing,

bioinformatics analysis, data interpre-

tation, and reporting occur through

participating state-based accredited

diagnostic laboratories, reflecting the

decentralized nature of our healthcare

system. There is a high degree of inte-

gration between local clinical and lab-

oratory teams during the process of

data analysis and interpretation, and

variant data from genomic tests are

reviewed at multidisciplinary meet-

ings prior to reporting. Clinical

genomic reports are issued directly to

requesting physicians, and diagnostic

outcomes and the clinical utility of

results are captured centrally. The

consent process provides partici-

pants with the opportunity to store

their data and participate in further
research; this has been done with the

intention of contributing enriched

patient cohorts to gene discovery

and striving to resolve diagnoses for

more families in the future.

Australian Genomics Programs

The four Australian Genomics pro-

grams intersect with the flagship

projects and bring together expertise

from a diverse group of clinicians,

researchers, diagnostic scientists,

bioinformaticians, health informati-

cians, implementation scientists, law-

yers, bioethicists, health economists,

policy analysts, educators, and patient

groups to work on a range of sub-pro-

jects to address specific barriers and/

or develop resources, tools, and plat-

forms (Figure 3 and Table S1). There

are 50 working groups, comprising

over 400 member investigators,

currently active within Australian

Genomics.

Although clinical genomic testing

remains the responsibility of ac-

credited diagnostic laboratories, the

National Diagnostic and Research

Network (Program 1) is examining

current practices and building a na-

tionally consistent approach to con-

sent, genomic data analysis, variant

re-classification, and reporting, as

well as developing patient informa-

tion resources. The incorporation of

functional genomic assays into diag-

nostic pipelines will be facilitated

through the related Australian Func-

tional Genomics Network, which
The American Journal of H
links clinicians with researchers and

will in the future provide seed funding

for pilot projects. Australian Geno-

mics is also leading applications to

the Medical Services Advisory Com-

mittee to recommend funding for

genomic testing at the federal govern-

ment level. An initial application for

genomic testing for pediatric patients

with syndromic and non-syndromic

intellectual disability, made on the ba-

sis of evidence generated in Australian

cohorts,10–13 has recently been recom-

mended for funding. This will serve as

a model for future applications as evi-

dence is progressively gathered in

other patient groups.

The decentralized approach to

genomic test delivery in Australia

poses a significant risk of creating silos

of clinical, phenotypic, and genomic

data at individual service or state level,

and this will hinder the realization

of the full benefits of genomics in

healthcare.14 Although initial data

storage is occurring with on-premises

computing infrastructureat the labora-

tory and research institute level, the

key priority for the National Approach

to Data Federation and Analysis

program (Program 2) is to establish

cloud-based, scalable, shared, and

standardized data repositories for the

clinical, phenotypic, and genomic in-

formation generated through the flag-

ships, compliant with Global Alliance

for Genomics and Health (GA4GH)

standards (Figure S1). All data are

stored in compliance with local clin-

ical, laboratory, and research guide-

lines, and we have undertaken data

breach testing as part of our role as a

GA4GH Driver Project. The solutions

we are piloting will inform the imple-

mentation of genomics in Australia’s

digital health systems—from hospital

electronic medical records to the

national My Health Record.15 Austra-

lian Genomics has developed guide-

lines and tools to enable Australians

to participate in data sharing for

research purposes if they so choose

(Figure 3 and Table S1). Consent is

structured in compliance with the

GA4GH framework for responsible

data sharing16 and consent clauses.

Under the terms of the original
uman Genetics 105, 7–14, July 3, 2019 11



NHMRCgrant, our principal focus is to

enable data sharing for healthcare and

academic research.Private entitiesmay

be granted access to data, provided the

proposed use and ethics approval

match the data permissions from the

original consent.

The Evaluation, Policy, and Ethics

program (Program 3) applies an inter-

disciplinary research model to bring

together expertise in implementation

science, health economics, bioethics,

and law to inform genomics health

policy and clinical practice. Modeling

and evaluating health economic data

collected through the clinical flagship

projects builds evidence for the value

of health and non-health impacts of

genomic medicine. The program also

employs implementation science

methods and theories to understand

and promote the uptake of genomic

medicine into routine healthcare in

clinical, organizational, and policy

contexts.17 A social network analysis

has demonstrated collaboration

within and external to Australian

Genomics is accelerating at unprece-

dented levels.18 Applied ethical and

legal research is undertaken across a

variety of aspects, including genomic

data sharing, ownership of genetic

information, clinical and research

consent, insurance discrimination,

and rapid genomic testing in acute pe-

diatrics.19

The Genomics Workforce and Edu-

cation program (Program 4) provides

evidence to inform the education

and training of those whose profes-

sional roles will be impacted by

clinical genomics. Broadly, this pro-

gram is mapping the current land-

scape of education delivery in geno-

mics, identifying the genomic

education needs and preferences of

genetic and non-genetic health pro-

fessionals,20–22 and developing tools

to support the development and eval-

uation of effective education pro-

grams. A combination of qualitative

and quantitative methods are exam-

ining perspectives of a wide range of

stakeholders, including health profes-

sionals, educators, patients, the com-

munity, scientists, and policy makers.

Tools have been developed to support
12 The American Journal of Human Genetics
the development of evidence-based

genomic education (a ‘‘program logic

model’’) and evaluation (‘‘evaluation

framework’’). A draft program logic

model was reviewed by Australian

and international experts and is now

being piloted in the UK, USA, Canada,

and Australia. Australian Genomics

also founded the Genomics Education

Network of Australasia (GENA) in

mid-2018 to foster a community of

practice and share experiences, tools,

and exemplars of health-professional

genomic education and evaluation.

National Policy Impact

Australian Genomics is working

within a climate of dynamic policy

development and new funding initia-

tives for genomics in Australia. In

March 2016, the Australian Health

Ministers’ Advisory Council (AHMAC)

directed the development of a whole-

of-government framework to guide

and harmonize state and federal

government policies to integrate geno-

mics into Australian healthcare. The

National Health Genomics Policy

Framework23drawsonanational, pub-

lic, and targeted stakeholder consulta-

tion and was endorsed by the Council

of Australian Governments (COAG)

Health Council in November 2017.

An implementation plan was subse-

quently published in late 2018.24

These, together with the recently pub-

lished Future of Precision Medicine in

Australia report by the Australian

Council of Learned Academies25 and

the Australia 2030: Prosperity through

Innovation by Innovation and Science

Australia,26 layout a vision for the inte-

gration of genomics and precision

medicine into the Australian health-

care system.

As well as setting out a new policy

framework, the Australian federal

government committed further fund-

ing into genomics research through

the Medical Research Futures Fund in

2018. The Genomics Health Futures

Mission (GHFM) constitutes a sub-

stantial investment of AUD$500M

(USD$348M) over ten years. This

mission builds upon the targeted

genomic evaluations in rare diseases

and cancers to expand both the scale
105, 7–14, July 3, 2019
and scope of current genomic transla-

tional research; it aims to transform

the lives of more than 200,000 Austra-

lians. It is envisaged that the long-

term outcome of the GHFM will be

enabling the seamless transition of

genomics research into clinical prac-

tice as the evidence for each clinical

indication becomes available.

Australian Genomics is delivering

two of the initial projects of the

GHFM. Mackenzie’s Mission, an

AUD$20M (USD$14M) reproductive

carrier-screening project, will provide

information to inform reproductive

choices in 10,000 couples on the basis

of variants in around 500 genes asso-

ciated with severe and often fatal

genetic conditions affecting children.

The GHFM has also supported an

AUD$6M (USD$4M) expansion of

the Australian Genomics Cardiovas-

cular Genetic Disorders flagship proj-

ect, which will now have the capacity

to provide sequencing to 600 families

living with congenital heart disease,

cardiomyopathies, and arrhythmias.

This flagship will also establish a

network that interfaces between clin-

ical care for patients and families

with cardiovascular genetic disorders,

research genomic analysis, and func-

tional genomics.

Future Directions

Australian Genomics builds upon

extensive state and federal genomic

researchandinfrastructural investment,

estimated at AUD$250M (USD$174M)

in thepast sixyears.Of this, direct co-in-

vestment into the Australian Genomics

program is estimated at over AUD$40M

(USD$28M). Over the past three years,

Australian Genomics has grown to

include over 400 investigators, estab-

lished 50 working groups, promoted

the creationof extensivepolicy, clinical,

researcher, and patient networks,

increased inter-disciplinary and inter-

state interactions, and enabled the

prospective recruitment, phenotyping,

and genomic testing of rare disease

and cancer patient cohorts. Now that

the scaffolding infrastructure has been

established, this core research capa-

bility can be maintained at �AUD$4M

(USD$2.8M) per annum.



Australian Genomics has built a

collaborative, federated, national

learning network that can adapt to

change and maintain a continuous

virtuous cycle between research and

clinical practice in genomics, with an

emphasis on robust evaluation of out-

comes. It has by no means been easy

to get to this point, and yet the hard

part of the journey is still to come:

embedding genomics into routine,

mainstream clinical practice when

and where it is needed.
Supplemental Data

Supplemental Data can be found online

at https://doi.org/10.1016/j.ajhg.2019.06.

003.
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Supplementary,Table,1:,Australian*Genomics,programs,and,sub5projects.,

PROGRAM'1:'National'
diagnostic'and'research'network,

PROGRAM'2:'National'approach'
to'data'federation'and'analysis,

PROGRAM'3:'Evaluation,'Policy'
and'Ethics,

PROGRAM'4:'Workforce'and'
Education,

National'clinical'genomic'
consent,

Develop,a,single,shared,consent,
process,and,supporting,
documentation,for,clinical,
genomic,testing,for,all,
indications.,

Study'database'(REDCap)'

Manage,participant,clinical,,
demographic,and,survey,data,

Health'implementation'research'

Evaluate,progress,across,the,
Flagship,projects,to,ensure,
research,outcomes,are,being,
effectively,translated,into,
practice.,Create,a,research,base,
for,getting,evidence,into,
practice.,,

Workforce'status'
Professional,status,survey,of,
genetic,counsellors,and,clinical,
geneticists,,including,current,
activity,and,education,in,
genomics.,

CTRL'–'Participant'portal'and'
dynamic'consent'platform,

Empower,research,participants,
with,granular,,dynamic,consent,
options;,updates,about,the,
research,they've,contributed,to;,
and,access,to,information,,and,
patient,support.,Real5time,feed5
back,loop,to,researchers,as,
consent,preferences,change.,,

Standardized,'computerQ
readable'clinical'data'

Translate,clinical,data,into,
standardized,codes,(phenotype,
ontologies:,HPO/SNOMED),to,
allow,computerized,search,,
discovery,and,coding,

Social'network'analysis'

Map,and,analyze,
interconnections,between,
members,to,capture,the,
collaborations,amongst,the,
genomic,community,,to,
document,learning,,assess,
Australian,Genomics’,influence,,
and,identify,key,players,in,
implementation.'

Existing'genomics'education'
Map,existing,Australian,
education,and,training,for,health,
care,professionals. 

Virtual'gene'panels,

Develop,a,national,approach,to,

Genomic'data'repository'

The,cloud5based,storage,of,

Genomics'policy'

Mapping,of,major,genomic,

Needs'assessment''
A,portfolio,of,projects,aiming,to,
understand,health,professionals’,



the,design,,maintenance,and,use,
of,virtual,gene,panels,in,genomic,
analysis,to,minimise,duplication,
of,effort,and,ensure,consistency,
of,data,analysis.,,

genomic,sequencing,data,
(BAM/VCF/FASTQ),together,with,
a,subset,of,the,participant’s,
clinical,data,to,facilitate,
meaningful,analysis,and,sharing.,

medicine,policy,frameworks,and,
demonstration,projects,
internationally.,Review,of,the,
international,genomics,policy,
landscape,,including,
reimbursement,policies,,genetic,
discrimination,and,data,sharing.,

current,practice,and,needs,for,
continuing,medical,education,in,
genomics,,including,genetic,
specialists,,medical,specialists,,
and,community,practitioners,
from,the,perspectives,of,these,
professionals,,educators,and,
patients. 

Clinical'variant'reQclassification,

Develop,guidelines,for,managing,
re5classification,of,genetic,
variants,,and,systems,to,ensure,
reporting,to,referring,clinicians,
and,patients,

GenotypeQPhenotype'platform:'
Variant'Atlas'

Interactive,Genotype5Phenotype,
data,platform,to,visualise,
aggregated,variant,data,,and,
filter,by,key,clinical,features,to,
describe,cohorts,

Ethics'and'legal'

Review,and,make,
recommendations,on,the,legal,
and,ethical,aspects,of,various,
models,and,applications,of,
genomic,data,sharing,in,Australia,
and,internationally,
,
Contribute,to,Australian,
Genomics,initiatives,in,clinical,
consent,,research,consent,and,
insurance,discrimination.,

Evaluating'Education'

Develop,and,pilot,tools,to,
support,development,of,
effective,genomic,education,
strategies,and,enable,evidence5
based,education,practice. 

Mainstreaming'genomic'
pathology'reports,

Develop,recommendations,for,
plain5language,genomic,test,
reporting,,making,reports,
accessible,to,non5genetic,health,

National'variant'sharing'
platform:'Shariant'

Online,platform,for,laboratories,
to,share,curated,variant,
classifications,and,detailed,
curation,evidence,in,real5time,

Health'economic'evaluation'

Measuring,and,valuing,the,short5,
and,long5term,benefits,of,clinical,
genomics,using,diverse,
approaches,including,cost5
effectiveness,,cost5benefit,,cost5

Genetic'Counseling'for'rapid'
turnaround.'

Examine,genetic,counselling,
processes,in,the,acute,care,
setting,and,the,psychosocial,
impact,of,rapid,genomic,



professionals,,and,patients, i.e.,prior,to,report,generation.,
Automatic,notification,about,
classification,differences,,and,
submission,of,summary,
information,to,international,
databases.,

utility,,and,budget,analyses., sequencing,on,families,to,inform,
service,delivery,models.,

MSAC'application'pipeline,

Apply,evidence,built,through,
clinical,Flagships,to,submit,
applications,to,MSAC,seeking,
Federal,funding,
recommendations,for,genomic,
testing,

Data'access'agreements'and'
policies'

Participants,provide,consent,to,
both,national,and,international,
data,sharing,,for,the,benefit,of,
healthcare.,,Clinicians,and,
researchers,can,request,access,
to,Australian,Genomics,datasets,,
and,this,will,be,granted,
according,to,the,level,of,data,
sensitivity,,the,specific,consent,
of,the,participant,,and,the,
researcher’s,HREC,,where,
applicable.,Australian,Genomics,
subscribes,to,GA4GH,policies,and,
standards.,

, Public'perceptions'and'
expectations'

Establish,an,evidence,base,to,
understand,the,Australian,
public’s,diversity,of,experiences,,
values,,attitudes,and,
expectations,of,genomics,in,
research,and,healthcare.,

Functional'genomics'network,

Linking,clinicians,and,
researchers,,this,project,aims,to,
provide,catalyst,grants,for,pilot,

, , ,



projects,aiming,to,incorporate,
functional,genomic,assays,into,
the,diagnostic,pipeline,
Genomics'in'the'community,

Develop,a,suite,of,information,
resources,about,genomics,,
genomic,testing,and,related,
issues,(eg,data,sharing),,in,
collaboration,with,patient,
advocacy,groups,

, , ,
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