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The Centre for Population Genomics values
diversity in our team and our work. We
believe that including all human diversity
in genomic research will empower medical
care that benefits everyone.

We pay our respect to all Aboriginal and
Torres Strait Islander cultures, and to their
Elders past and present. We gratefully
accept the invitation in the Uluru
Statement from the Heart “to walk with us
in a movement of the Australian people for
a better future”.
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e are currently
living through
the most exciting

period in the history of
biology and medicine,
driven by rapid advances in
genomic technology that
are already transforming
the prediction, diagnosis,
and treatment of many
human diseases. However,
unless we can rapidly

build more representative
resources for genomic
research, the benefits of
these technologies will not
be accessible to everyone
- and the nascent field of
genomic medicine runs the
risk of exacerbating already
substantial inequities in
health outcomes between
different communities.

The Centre for Population
Genomics (CPG) exists

to tackle this urgent
challenge. We launched in
mid-2020 with long-term
committed support from
two remarkable Australian
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research institutions, the
Garvan Institute of Medical
Research (Garvan) in Sydney
and Murdoch Children’s
Research Institute (MCRI) in
Melbourne. Four years later,
thanks to that unwavering
support, we have grown

to a team of over 45, and
successfully raised over
$26M in
industry and 000
grant funding
to expand our

Our mission is an

project management teams
have built infrastructure that
allows us to manage the
largest collection of genomic
data in Australia. We are
intensely collaborative,

with a network of research,
clinical, and industry partners
including many key global
players in genomics and
advanced
analytics; and
we choose our
projects based

mission. ambitious one, but on their path
this year we are closer _
The CPGiis, y 8 to long-term,
) than ever to making real-world
by necessity . . !
and design, a equitable genomic impact on
! medicine a reality. i
deeply unusual Y the gqqltable
prediction,

organisation.

We operate as a single,
geographically distributed,
remote-first team, with
staff at multiple locations
across Eastern Australia
and New Zealand. Our team
is composed primarily of

professional staff rather than

traditional academics, and

our software engineering and

diagnosis, and treatment of
human disease.

The last year has been an
exciting one for the CPG’s
scientific programs. After

a long period of planning
and deep community
engagement, we launched
recruitment for the OurDNA
program, which will build the



first genomics repository

for many Australian
communities currently under-
represented in genomics,
creating a long-term
resource for scientific and
clinical impact spanning over
10,000 diverse Australians.
We began analysis of a
newly-generated collection
of genome and single cell
RNA sequencing from over
1,800 individuals - the largest
in the world - which will lead
to deeper understanding

of the function of human
genes. And our rare disease
program developed a new
automated approach to
diagnosing patients affected
by severe genetic disorders,
resulting in over 185 new
genetic diagnoses for
Australian families.

This annual report lays out
the major accomplishments
of the last year, and is also
an opportunity to reflect
on what’s coming next.
One exciting new avenue

is the incorporation of new
artificial intelligence tools
into the diagnosis of genetic
disease - an effort that

was substantially boosted
this year by an $8M federal
grant that supports CPG's
leadership of a new national
consortium, bolstering

our already productive
collaborations with industry
partner Microsoft Research.

| am extremely proud of

the accomplishments of

the CPG team over the last
12 months, and excited by
the year ahead. My sincere
thanks to everyone in the
team for their hard work; to
our institutional partners at
Garvan and MCRI for their
critical financial, operational,
and intellectual support;

and to our new funders and
supporters. Our mission is
an ambitious one, but this
year we are closer than ever
to making equitable genomic
medicine a reality.

Daniel MacArthur

DIRECTOR, CENTRE FOR
POPULATION GENOMICS
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We find ourselves at an
exhilarating juncture in
genomic medicine, where
cutting-edge technologies
are poised to make
unprecedented clinical
impacts. Australia’s unique
position, with its robust
healthcare infrastructure and
research capabilities, offers
immense opportunities to
harness these technological
advancements for the benefit
of our population.

A cornerstone of our

success has been the

highly collaborative model
that underpins CPG as a
partnership between two of
Australia’s leading institutions

in genomics - the Murdoch
Children’s Research Institute
and the Garvan Institute

of Medical Research.
Collaboration is woven into
the very DNA of CPG, enabling
us to achieve breakthroughs
that would be impossible in
isolation.

Our commitment to improving
clinical care from the outset
has been pivotal, and has
already yielded significant
benefits for patients with
rare disease. Investment

in data science has also
been a critical driver of

our progress. We are
particularly excited about
the new funding secured

for a national consortium

in artificial intelligence that
will be led by CPG. This
investment underscores our
belief in the transformative
potential of Al to revolutionise
genomic medicine, paving

the way for more precise

and personalised healthcare
solutions.

As we look to the future,

we remain committed to
leveraging the power of
genomics to improve health
outcomes. Our focus on
collaboration, clinical impact,
and data science will continue
to guide our efforts, ensuring
that the benefits of genomic
medicine are realised for all.

Kathryn North

EXECUTIVE DIRECTOR, MURDOCH
CHILDREN’'S RESEARCH INSTITUTE

The Garvan Institute of Medical
Research has a long and proud
history of genomics research,
and this is reinforced in our
new strategic plan. The Centre
for Population Genomics is a
central part of that strategy.

The opportunity to partner with
MCRI in CPG is tremendously
exciting. It brings together
Garvan's large-scale genomics
and data science capabilities

with a global leader in
child health and the clinical
translation of genomics.

CPG reflects our shared view
that the future of medical
research will increasingly
require institutional
collaborations built around
shared interests, shared
values, and complementary
expertise.

Benjamin Kile

EXECUTIVE DIRECTOR, GARVAN INSTITUTE
OF MEDICAL RESEARCH
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| am excited about many
aspects of CPG's work, but
the investment in building
equitable resources for clinical
impact is especially critical. |
look forward to the progress
with the OurDNA program
and the opportunity to ensure
that the tools for diagnosis,
prediction, and treatment

of disease will benefit all
Australians.



Introduction

Our team’s expertise is not
limited to scientific and
technical domains. We
have professionals skilled

in community engagement,
policy development, and
advocacy, ensuring that
our research is conducted
ethically and inclusively.

he Centre for Population
I Genomics was established

in 2020 as a joint initiative
between two well-established
Australian medical research
institutes: Garvan and MCRI. The
Centre's formation was driven by
a shared vision: to ensure that the
incredible opportunities created
by the exponential rise of genomic
medicine lead to better healthcare
outcomes for all Australians.

The Centre’s inaugural Director,
Daniel MacArthur, returned to
Australia to take on this role after
12 years driving world-leading
genomics projects in the UK and
USA, including the development

of ExAC and gnomAD, the world’s
largest and most widely-used
resources of human genetic
variation. Over the last four

years the Centre has grown to a
team of over 45, with expertise
spanning genomics, data science,
software engineering, statistical
genetics, community engagement,
participant recruitment, operations
and project management, law,
policy, advocacy, and other fields.

The team is structured along two
axes (page 9). Firstly, we have
three program teams, reflecting
our major areas of scientific
focus: the OurDNA team drives
our major project on increasing
the representation of diverse
Australian communities in
genomic research; the Population
Analysis team builds and deploys
pipelines for analysing large-
scale genomic datasets; and the
Rare Disease team works with
clinicians and researchers across
Australia to apply new genomic

7 \

and analysis methods to improve
the genetic diagnosis of families
with severe genetic disorders.

Secondly, the work of the
programs is supported by five
cross-cutting foundational teams
providing critical infrastructure
and processes: Operations,
Software Platforms, Project
Management, Scientific Affairs,
and Equity & Advocacy.

The Centre’s operating model

is fundamentally open and
collaborative, reflecting its origins
as a deep partnership between
two independent research
institutes: CPG projects span
more than 80 collaborators
including researchers, clinical
labs, and industry partners across
Australia and around the world
(page 14). These collaborations,
and the infrastructure built by our
foundational teams, allow the
Centre to operate at an unusual
level of scale: CPG resources now
span the largest human genomic
datasets in the country.

The Centre's team and
capabilities have allowed us

to already deliver substantial
scientific and clinical impact,
and to attract over $20M in
competitive federal grants and
more than $5.5M in industry
funding. This report describes
our current programs and
achievements, which lay the
foundations for the much larger
projects that will be needed to
ensure a truly equitable future for
genomic medicine.
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Retrospective

Over four years of
operation the Centre
has hit many critical
project and funding

C Open Targets
milestones - here are industry
some of them CPGisa collaboration

partner on First launches
6 grants genomic
awarded for data
rare disease  ingested and $10M grant awarded for
diagnosis stored on the OurDNA program
the cloud
’ ‘ l | ’
2020 $3.2M Microsoft CPG and - .
- Researchand Broad  Garyan teams F':::udr:‘eg;;s's
T Institute co!laboratlon generate : y d
begins largest-ever 1CIES autlom.ate
Australian re?nary SIS
genomic pipefine
dataset

The CPG Mission

Existing global resources of genetic variation are
completely missing many large Australian communities,
spanning several million Australians. This has real

consequences for healthcare: unless we can directly
address this problem it will continue to exacerbate
existing health inequities.

CPG is tackling this challenge by establishing respectful
partnerships with diverse communities, collecting

and analysing genomic data at transformative scale,
and driving genomic discovery and equitable genomic
medicine in Australia.




) )
Genes & |
Health industry Google
collaboration Research OurDNA
launches collabo.ratlon scale-up
begins commences
(4 A
con?nlzt?nity o:,::.lr)s:l A $8M grant awarded to
engagement participants CPG has over 40 create new national
activities recruited in team members cc.msortlm.n for
begin pilot located across Alin rare d|§ease
Australia and diagnosis

New Zealand

Organisational

structure

o Operations
o
K Software Platforms
o
T
g Project Management
2
q>’ Scientific Affairs
3

- Equity and Advocacy

Three programs
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Focus areas

The CPG's program of research builds on Director Daniel
MacArthur’s experience in the UK and US at the intersection of

large-scale genomics, data science, and clinical translation, adapted
to the unique opportunities in Australia, including our diverse

population and streamlined path to clinical translation.

Map genetic diversity
through deep
engagement with
under-represented
communities

Near-term clinical
focus on rare disease
diagnosis, long-term
on risk prediction and
therapeutic target
discovery
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Understand the impact of
variation on gene
function through

integrating genetic and
cellular genomic data
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Achievements

Genetic Diversity

Established strong community connections
via meaningful outreach and engagement.

Over 40 community engagement events
and meetings held across four communities
(Filipino, Vietnamese, Lebanese, Sudanese)

Participant information and education
materials translated into 10 languages
(Arabic, Dari, Farsi, Fijian, Hazaragi, Samoan,
Tagalog, Tongan, Urdu, and Vietnamese)

Successfully completed recruitment pilot in the

Australian Filipino community

5 OurDNA ‘One-Stop Shop' events held

119 participants recruited

Over 3,000 combined DNA, plasma and blood

cell aliquots in long term storage

Preparing for the first OurDNA browser release

L% 5,900+ genomes and 9,500+ exomes
ingested from existing Australian cohorts

At a glance

terabytes of genomic
828 data stored on secure
cloud platform
secured in grant and
$26°6 M industry funding

papers
published
with CPG

co-authors

Created the world's largest dataset of
combined whole-genome sequencing and
single cell RNA sequencing

Over 1,800 individuals and 5 million cells,
spanning 28 blood cell types

Unprecedented insights into the effects
of rare variation, structural variation, short
tandem repeats and somatic variation on
gene expression

Manually curated over 12,000 potential loss-of-
function variants from population cohorts

L% Outputs are being fed into the drug
development pipelines of our pharmaceutical
partners, supporting the future development
of safe and effective therapeutics

Rare Disease

Built Australia’s largest research-accessible
genomics dataset from families affected by
severe genetic disease

3,800+ genomes and 2,250+ exomes
ingested from 31 active research cohorts,
including 14+ targeted disease areas

Over 280 Australian clinicians, researchers
and postgraduate students have used CPG's
CaRbDinal analysis platform to investigate the
genomic data of rare disease patients

Real-world impact on the lives of patients
and families

Lé Developed a new model for routine reanalysis
of undiagnosed patients, now deployed
monthly across thousands of patients in
research and clinical cohorts

Diagnoses provided for over 380 Australian
families affected by rare genetic disorders

Annual Report 2024 | 1
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Poised for Impact

Over the past four years the Centre has evolved from an idea into
a mature, robust organisation that is already achieving substantial
scientific and clinical impact across our key programs.

—> The OurDNA program has
successfully engaged
with diverse Australian
communities, and begun
large-scale recruitment to
build a truly representative
genomic resource for
Australia

— We have collaborated with
national and global partners
to build the largest cohort
in the world combining
whole genome sequencing
and cellular genomic data,
identifying hundreds of new
genetic variants impacting
immune cell biology

—> Our catalogue of curated
gene-disrupting variants
is already being used by
pharmaceutical companies
to design experiments to
validate new drug targets
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—> We have built the largest
Australian collection of
genomic data from families
affected by severe genetic
disease, developed a novel
approach to automated
reanalysis of research and
clinical cohorts, and returned
hundreds of new genetic
diagnoses to families

— We have secured over
$26M in funding through
competitive grant applications
and industry agreements,
allowing us to expand our
scope and scale

— We have contributed to 57
peer-reviewed scientific
publications, with multiple
high-impact CPG-led
publications now in
preparation

These successes are
aligned with our
commitment to driving
projects where there is a
clear path to real-world
impact, and that move
us meaningfully towards
a more equitable future
for genomic medicine.
They also lay the
foundation for critical,
larger-scale work over
the coming years.



Embedding equity in
everything we do

Over the next decade, genomic medicine is set to impact
every branch of healthcare. Australia is already well-advanced
in clinical deployment of genomic technologies but faces a
major challenge: Australia’s diverse population includes over
a quarter born overseas, yet at least 5 million Australians have
ancestry from communities that are highly under-represented
or entirely missing from global genomic resources. Many of
these communities experience poorer health outcomes than
other Australians, with higher rates of chronic conditions like
heart disease, stroke, diabetes, and kidney disease’. Failing
to rapidly address this critical gap will widen existing health
disparities and result in less accurate genetic diagnosis,
poorer risk predictions, and inequitable access to genomic
medicine for many Australians.

We believe that for genomic advances to benefit everyone
equally, genomics research requires a more equitable
approach - one that actively seeks out the rich tapestry of
human diversity. At the core of the Centre is our commitment
to enhancing diagnosis, refining risk prediction and improving
clinical delivery effectively and equitably. The Centre's focus
on equity ensures that genomic benefits and advancements
are fairly shared among all populations, promoting a more
equitable healthcare system.

Our mission to advance the equitable, population-scale
implementation of genomic medicine in Australia and beyond
is both a scientific and a moral imperative. Embedding equity
in our core operations and future planning will ensure the
lasting scientific and clinical impact of our efforts to bring
the benefits of genomic medicine to underrepresented
communities.

1. Australian Institute of Health and Welfare 2023, Chron-

ic health conditions among culturally and linguistically
diverse Australians, AIHW, Australian Government.

We believe that for genomic
advances to benefit
everyone equally, genomics
research requires a more
equitable approach - one
that actively seeks out the
rich tapestry of human
diversity.
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Programs
updates

Genetic Diversity: OurDNA

000 OUR
wl I DNA

AUSTRALIAN GENETIC DIVERSITY DATABASE

Existing global resources of genetic
variation don't include many large
Australian communities, spanning
several million Australians. This results
in inequity in access to accurate genetic diagnoses and future
developments in genomic medicine. The OurDNA program

is addressing this gap by building genomic resources for
multicultural communities that are currently underrepresented
or completely missing from genomics databases and are unable
to fully benefit from genomic medicine.

We are taking a community-based participatory
approach to:

* engage and partner with individual underrepresented
multicultural communities to develop culturally appropriate
recruitment, communications, and outreach strategies.

* recruit thousands of individuals from priority communities,
primarily in Sydney and Melbourne, and collect DNA and cells
to create new, enduring and more representative genomics
resources (OurDNA Samples, Data and Browser).

* make data and samples available in a way that improves
the diagnosis of patients from these communities and
makes health and medical research that benefits Australian
communities easier in the future, while respecting individual
privacy.

We are beginning with recruitment in seven priority communities
from five global regions that are currently underrepresented in
genomics research: Filipino and Vietnamese Australians (South-
East Asia), Lebanese Australians (Middle East), Sudanese
Australians (East Africa) and Samoan, Fijian, and Tongan
Australians (Oceania).

Our approach of engaging with multiple communities
simultaneously is unique. In the Australian research setting, this
has not been done at a population scale, in non-clinical settings, or
for this purpose. We are balancing the need for huge scale - we are
recruiting thousands of people - with the imperative to build trust in
each community we wish to engage. In this first phase of OurDNA,
we will build representative resources encompassing 10,000
participants from underrepresented communities. This will be the
largest and most diverse genomic resource in Australia.

Samples
Blood and cell repository

*

O
©

10,000 participants
from under-represented
communities

DNA and blood cells
extracted

Consented for research
and recontact

Basic health
questionnaire, consent
for data linkage

Data
Conrolled-access
genomics datasets

©
i
©

Whole genome
sequencing for
comprehensive variants

Other assays
(e.g. scRNA-seq,
metabolomics)

Opt-in validation and
return of clinically
actionable genetic
findings

Browser
Open-access reference
database

®

@

Joint processing of newly
recruited individuals

with external population
cohorts.

Including 17,000 exomes
and genomes from other
Australian cohorts

Public release of
aggregate variant
allele frequencies per
community
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Our team gained
valuable practical
experience and
captured significant
learnings, which we
have incorporated as
we launch into the
next stage.

16 | Ce Genomics
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AUSTRALIAN GENETIC DIVERSITY DATABASE

Achievements

This year OurDNA completed a
pilot with the Filipino community
in Western Sydney, providing
valuable lessons in advance of
launching scaled recruitment in
2024. The pilot was launched in
August 2023, with the process
continuously adapted based

on community feedback, and
completed in June 2024 after
sample collection and processing
for 98 participants. Our team
gained valuable practical
experience and captured
significant learnings, which we
have incorporated as we launch
into the next stage.

Establishing new
logistics pipelines

At the conception of OurDNA, we
chose the ambitious approach

of collecting blood instead of
saliva to ensure that we could
generate multiple high-quality
outputs and maximise the
potential for creating a wide
variety of datasets in the future.
Building a logistics pipeline for
large-scale blood draws posed
challenges due to the lack of
existing pathways that could

plug into our community-centred
approach and deliver on our

rapid sample processing goals.
Working closely with our partners,
we have successfully established
a functional logistics pipeline
that aligns with our recruitment
strategies and ensures gold-
standard sample processing
within our time constraints. As we
scale we will continue refining our
logistics and processing pipeline
with our partners.

A recruitment strategy
for inclusive genomics

The OurDNA program’s
recruitment strategy prioritises
engagement and responsiveness,
and avoids the “set and

forget” approach seen in many
comparable studies. Leveraging
insights from our pilot, we've
developed the first iteration of a
scalable, ethical, and sustainable
recruitment model that is

agile and rooted in community
participation. This model ensures
that recruitment pathways are
designed in partnership with
communities. As we continue to
scale and refine our community-
by-community approach, we will
share this model as a framework
for future genomics and medical
research studies that is broadly
applicable across the sector.

0\
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AUSTRALIAN GENETIC DIVERSITY DATABASE

Recruitment Model

7%\

Engage peak bodies, P Share information,
community groups — understand concerns
and leaders and consult

Work with lead
collaborators to engage
the broader community

Small scale
implementation of a
tailored community
recruitment strategy

An iterative process, with
a focus on learning from
practical experience

Implement community
tailored and tested
pathways at scale

STAGE 1

Outreach and
networking

R

STAGE 2

Engagement
and co-design

‘@é

STAGE 3

Pilot
recruitment

D4

STAGE 4

Scaled
recruitment

Build relationships
and establish
ongoing
partnerships

Hold multiple

workshops to co-design
tailored recruitment
strategies and
communication materials

Continue partnering with
community leaders
and organisations

Conduct broad
outreach and
promotion in
parallel with
recruitment efforts

Continuously adjust
and evolve
based on learnings

| What's next _

In 2024, OurDNA will transition from pilot to scale, launching outreach, engage-
ment, and recruitment activities across at least three communities. These ef-
forts will be driven by grassroots engagement and a broad outreach campaign.
Concurrently, we will conduct community engagement activities with all priority
communities, preparing for simultaneous recruitment throughout 2025.

Annual Report 2024 | 17



The OurDNA ‘One-Stop Shop’: A community-led
participant pathway and successful pilot cohort
recruitment

In April 2024, we held our first OurDNA ‘One-Stop Shop’: an
engaging recruitment event where community members could
learn about the project, consent, and donate a blood sample, all at
once. Driven by our partners, the Philippine Community Council of
NSW (PCC-NSW), the one-stop shop has become a critical OurDNA
participation pathway.

Initially, we assumed our
primary recruitment pathway
would centre on participants
attending pathology
collection clinics via an
appointment-based system.
After the pilot was launched
in 2023, and despite
capturing valuable learnings,
we had not recruited the
number of participants we
had hoped for.

Our PCC-NSW collaborators,

however, emphasised

that community event

recruitment would resonate

strongly with the Filipino

community. This proved

true when we promoted

the OurDNA program at PCC-NSW'’s Pasko (Christmas) festival.

Prospective participants approached us expecting to sign up

and donate there and then. Grace Liston, our PCC-NSW co-lead, et OU R
remarked that it was clear that Filipinos wanted a ‘one-stop shop'. m‘l‘ DNA

At the start of 2024, our partners at PCC-NSW expressed their
determination to reach our pilot recruitment goal and mobilised a
‘Genomics Committee’. Working in partnership, we have organised
a lively event with food, music, and dance that resulted in more
participants recruited in one afternoon than multiple months

of recruitment for the pilot. The event was not only a

great success but also sparked community members

to approach us to organise additional events.

AUSTRALIAN GENETIC DIVERSITY DATABASE

The success of the OurDNA ‘one-stop shop’ has
reinforced the value of taking a community-based
participatory approach to genomic research. It
demonstrates the power of community ownership,
drawing on community members’ knowledge

and expertise, and building partnerships with
communities to make genomic medicine
accessible to all.

oL
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Creating the OurDNA datasets

The OurDNA Samples repository
contains DNA, cells and plasma,
which provides the necessary raw
material to profile our participants’
samples across the complete
biological spectrum from DNA,
through RNA and protein, all the
way to functioning metabolism.
To capture this information,

we are generating a range of
datasets using the latest ‘omics
technologies, including short-read

Samples
Controlled-access

repository

whole genome sequencing, long-
read whole genome sequencing,
and single cell RNA sequencing. In
the future, we will expand this to
include epigenomics, proteomics
and metabolomics.

All these datasets will be made
available to clinicians and
researchers via OurDNA Data, a
controlled-access system where
they will need to apply to access
specific data in order to perform

Data
Controlled-access

datasets

Genopypin .
plpghlr?e 9 — IDA Genotyping
Donated -J
Next-
blood R _j'
DNA generation  _____ Whole genome
samples sequencing Il sequencing n
pipeline
= Long-read
: Long-read
B sequencing  —— I squencing
O I pipeline
| Single-cell B
CeIIs RNA ! Single-cell
sequencing transcriptomics <
pipeline
\ A(,j:rﬁliggal Epigenomics
processing % Proteomics
Plasma pipelines Metabolomics

research that aims to benefit the
OurDNA communities.

CPG will also be analysing

the data to produce a number
of aggregate resources that
summarise key information and
can be safely made publicly
available, ensuring the reach

of OurDNA, and its potential

for broad clinical and research
impact, is as large as possible.

Browser
Public-access

resources

D

Aggregated
summary === Catalogue of
statistics genetic diversity
Joint ‘ ‘

analysis Catalogue of

single-cell
eQTLs
Additional
aggregated
datasets

Establishing an inclusive genomics community of practice

Spearheaded by OurDNA, CPG is
now a national leader in driving
genomic research that engages
underrepresented multicultural
communities. We have established
a strong network of collaborators
across research and clinical
genomics, multicultural and
health community organisations,
and industry, bringing together a
community of practice that will
enable us to address multicultural
health challenges within genomic
medicine.

The inaugural OurDNA
Symposium, hosted by CPG

with support from Australian
Genomics, will be a pivotal event
bringing together leaders from the
genomics, government, industry
and multicultural health sectors.
As a satellite event of the GA4GH
plenary in Melbourne in September
2024, we will attract a significant
Australian and international
audience. The symposium'’s
primary objectives are to network,
raise awareness, and develop

strategies to tackle the critical
issue of underrepresentation of
diverse Australian communities,
including Indigenous Australians
peoples. This event marks a
significant step in establishing
CPG's presence and authority in
the sector, and provides a platform
to influence global discussions on
multicultural health challenges.
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The OurDNA browser

The first aggregate dataset CPG plans to release out of the OurDNA
program is an open-access reference database that is freely available
for download as well as explorable within our own OurDNA browser.

This will be produced by jointly processing genomic data from

the newly recruited individuals with data from external population
cohorts, performing realignment, variant calling, and stringent
quality control in order to create a robust and harmonised dataset.
The population-specific allele frequencies will be calculated to
create a public database that provides clinicians and researchers
with access to aggregate information about the genetic changes
found in each community, similar to (and ultimately federated with)
gnomAD.

In addition to the 119 Australian Filipino participants recruited into
OurDNA to date, the first release of the browser will contain up to
17,000 whole genomes and exomes from a number of existing
Australian cohorts, creating the largest resource of genetic variation

Mackenzie’s Mission

A national project exploring
the use of genomic testing for
carrier screening in couples
planning to have a child

Particular effort was
made to ensure this study
enabled the participation
of people from a broad
spectrum of ethnicities,
including Aboriginal and
Torres Strait Islander
people, people with limited
English, those without
computer/Internet access
and those with disabilities

ever assembled from Australian communities. \
Whole exome sequencing

for 11,000 samples has
@ been generated by the

Mackenzie's Mission
project

Tasmanian Ophthalmic Biobank

A biobank of blood and paired clinical information from
Tasmanian participants with eye disease, as well as a control
set with healthy eyes

Status: metadata and
exomes from 9,671
participants have been
ingested into CPG's
systems, amounting to
more than 100Tb of data

This cohort formed the basis of the initial OneK1K project,
with single cell RNA-sequencing data available for all
samples

Status: whole genome sequencing for 1,055 samples has

b ted and d by CPG -
een generated and processed by Medical Genome

Reference Bank

A cohort of healthy Australians
who are over 70 and have no
reported history of cancer,
cardiovascular disease or
dementia

BioHEART

A cohort of patients at risk of or suffering from coronary
artery disease

Together with the Tasmanian Ophthalmic Biobank, this
cohort forms Phase 1 of the TenK10K project, with single
cell RNA-sequencing data being generated for all samples

Status: whole genome sequencing for 989 samples
generated and processed by CPG (to date)

QOOOUR
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3,928 whole genomes
have been sequenced by
Garvan

Status: initial alignment
and variant calling has
been performed as part
of the NAGIM initiative;
joint processing as part
of OurDNA is planned for
late 2024




Industry partnerships enabling community
and scientific impact

CPG has built productive
relationships with industry
partners that align with
community interests and our
long-term impact goals. This
year, we formalised a research
collaboration with Google which
contributes to the OurDNA
program and the broader CPG
mission across multiple areas.
Our ongoing collaboration
with Google exemplifies how
industry partnerships can

help bridge the gap between
research, community, industry,
and clinical impact.

Prioritising community interests

As part of our collaboration,
Google directly funds activities
that support and expand the
OurDNA team’'s community
engagement efforts. Community
engagement is a critical and often
underfunded aspect of genomic
research, and this support will
allow us to expand our efforts
rapidly. We are particularly excited

to have an industry partner who
recognises the importance

of investing in community
engagement.

Developing novel solutions

Working with underrepresented
communities requires us to
update our analysis approaches
in a number of ways. One of
these is in how we detect genetic
variation, which typically relies on
traditional reference genomes
that were predominantly derived
from a limited number of
individuals, which did not fully
reflect the breadth of human
genetic variation. Using this
biased reference for the OurDNA
communities will likely result in
us missing crucial population-
specific variation. Therefore,
Google is prioritising its
contributions to improve the
pangenome reference, which can
better capture global genetic
diversity. Partnering with the
Genomics team at Google
Research, we are working to

OurDNA funding

refine and apply these tools
together, pairing Google’s
software development strength
with our community and
population genomics focus to
ensure they can be effectively
applied to increasingly diverse
datasets by researchers around
the globe.

Leveraging cutting edge
resources

Similarly, operating flexibly and
at scale requires us to take new
approaches to our compute
infrastructure. To this end, CPG
has been using cloud
infrastructure, including
Google's Cloud Platform, for
genomic analysis, enabling us to
run reproducible, secure, and
scalable analyses on a future-
proofed and adaptable
infrastructure. This
collaboration paves the way for
future work with Google to make
genomic resources and cloud-
based analysis pipelines more
broadly accessible.

The OurDNA program is supported by a 5-year $10M grant from the
Medical Research Future Fund’'s Genomics Health Futures Mission
that commenced in 2022. This funding supports a national consor-
tium of 44 investigators from 24 institutions with expertise spanning
community engagement, population studies, large-scale genomic
sample acquisition, data generation and analysis, clinical and pop-
ulation genetics, ethics, economics and implementation science.
The community engagement, co-design and recruitment activities of
the OurDNA program are additionally supported by Google
Australia's Digital Future Initiative. Providing culturally-aligned and
language-appropriate information to prospective participants is
essential for the success of the OurDNA program and other clinical
and research genomics programs. To this end, in collaboration with
Professor Mary-Anne Young and the Garvan'’s Clinical Translation
and Engagement Platform and following national consultation and
bi-lingual focus groups, we have developed a rich resource of
written and audio materials in plain English and translated into ten
languag-es. This participant information project was supported by a
genom-ics implementation project grant from Australian Genomics
that concluded in March 2024.

The community
engagement, co-design
and recruitment activities
of the OurDNA program
are additionally
supported by Google
Australia's Digital

Future Initiative.
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Gene Function

Genomic medicine promises to use knowledge of an individual’s
genome to inform healthcare: predicting the diseases each of us is
most at risk for, making more accurate diagnoses for people currently
suffering from disease, and designing new therapies and personalised
approaches to medicine to ensure every patient is getting the best
possible treatment. However, realising this potential requires an
understanding of how genetic variation impacts health and disease.

In our Gene Function research domain, we aim to build up a deeper
understanding of the biological impact of genetic variation, and the
insights this can give us into the role of specific genes in the human
body.

Understanding the impact of genetic variants
on blood cell biology

The TenK10K Phase 1 project is a collaboration with
Joseph Powell’s lab at Garvan to combine whole genome
sequencing and single cell RNA-sequencing data from over
1,800 individuals from two existing cohorts, the Tasmanian
Ophthalmic Biobank and BioHEART studies. While these
cohorts are largely of European descent, this project has
allowed CPG to build new expertise in cellular genomics in
advance of expanding this effort to include thousands of
OurDNA participants from diverse communities.

This is already by far the largest dataset of this type globally,
and gives us unprecedented insights into the effects of
understudied variation classes on gene expression at single
cell resolution. Newly explored genetic variants include rare
variation, structural variation, short tandem repeats and
somatic variation. To help with validation of these complex
variants, we also have long-read (PacBio) sequencing available
for a subset of 25 individuals.

At the American Society of Human Genetics 2024 meeting, two ‘
of CPG's trainees, Anna Cuomo and Hope Tanudisastro, will

be presenting platform talks on their work to build quantitative o0

trait loci catalogues from this dataset that link common, rare
and complex variation to gene expression across 28 identified
clusters of blood cells of various types and states.

This project has allowed
CPG to build new
expertise in cellular

We are now w