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What is metagenomics?

The biological science of genetics (and now 
genomics and metagenomics) has its origins in 
millennia of cumulative human observations 
that specific traits are handed down from 
parents to offspring, and that the presence 
of such can be increased or decreased by 
controlling reproduction. Genetics is at least 
as ancient as agriculture. Indeed, to say an 
animal or plant is domesticated indicates it 
is from genetically modified stock – different 
from wild stocks – including by human 
selective breeding. 

Acknowledging the ancient history of Australian 
Indigenous genetic science is our starting point. Not 
to look backwards, but to establish a foundation of 
Indigenous control, ownership and empowerment to 
frame the whole question of how Indigenous peoples and 
metagenomics associate over coming decades.

Like genomics itself, metagenomics is both a set 
of research techniques, comprising many related 
approaches and methods, and a research field. 
Metagenomics allows for the study of the different 
elements of the human microbiome, enabling evaluation 
of the impact of multiple associations between the host 
and microbe, and between microbes (Ajami & Petrosino 
2016; Santiago-Rodriguez & Hollister 2019). 

It is well understood, though not widely known, that 
‘microbes are essential for every part of human life’ and 
all life on Earth (National Research Council 2007:1). They 
modulate and maintain the atmosphere, keep us healthy, 
support plant growth and suppress diseases, and clean 
up fuel leaks. Microbes live in complex, intricate, balanced 
and integrated communities, linking all environments to 
all species on Earth. 

We use the umbrella term ‘metagenomics’ because it is 
impossible to consider Indigenous genomics apart from 
the microbiome and epigenetics. The word covers all.
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About this report

This summary report provides an introduction to 
metagenomics, an understanding of why it is important 
for Aboriginal and Torres Strait Islander people, and how 
it can help close the gap in health inequity. It is based 
on a comprehensive report, Connecting to Country: 
An Australian Indigenous Metagenomics Strategy, 
Environmental Scan and Research Gap Report (Arabena, 
Holland & Penny 2020), prepared by Karabena Consulting 
for the Australian Government Department of Health. 

We note that the etymology of the word ‘gene’ (including 
as a component of metagenomics, genetics, epigenetics 
and genomics etc.) is ‘genos’ – Ancient Greek for ‘race’ 
(Fine 1983). ‘Genos’ also provides the foundation of the 
word ‘genocide’ (Lemkin 1946). As such, metagenomics 
includes problematic fields of study for Indigenous 
peoples because of the genocidal practices used against 
them, which genetic science has justified historically, 
and the potential of such genetically justified abuses to 
continue. Therefore, this summary also highlights why we 
need an Australian Indigenous Metagenomics Strategy. 

For readers keen to know more, the full report was 
produced to assist the Aboriginal and Torres Strait Islander 
Advisory Group on Genomics in identifying current 
research, clinical services and consumer engagement 
activities in the genomics field of relevance to Aboriginal 
and Torres Strait Islander peoples, along with gaps where 
increased attention would benefit these communities. 
The report will also support the Advisory Group to 
develop components of the Indigenous Genomics 
Guiding Document to inform the national Genomics 
Implementation Plan. 

The Advisory Group asked us to consider the following 
issues:

 ⚫ consent strategies inclusive of intergenerational, 
multigenerational and kinship-based considerations 

 ⚫ data sharing – data sovereignty and effective use of 
data 

 ⚫ Aboriginal and Torres Strait Islander strengths-based 
leadership discourses embedded in Indigenous ways 
of knowing, being and doing

 ⚫ effective engagement – where this is being done well 
through clinical research with Aboriginal and Torres 
Strait Islander people

 ⚫ communication strategies to optimise testing and 
treatment options

 ⚫ support for the community-controlled sector in the 
uptake and responsiveness to genomics issues in 
communities

 ⚫ the development of an Indigenous genomics workforce 
(e.g. genetic counsellors). 

Post-2010 scope of the 
environmental scan and gap analysis 

Aboriginal and Torres Strait Islander people are adept 
at change and reinvention. We arrive at contemporary 
genomics with the colonial paradigm largely intact – a 
paradigm that excludes our principal law, which is to 
harmonise with the evolutionary directive of the universe 
(Arabena 2015:39). In developing an Australian Indigenous 
Metagenomics Strategy, we must acknowledge the 
position we are departing from in order to restart on our 
terms and in line with our values of care, nurturance and 
reverence for Country. To uncouple genomics research 
from its colonialist roots, we focus on research and 
research agendas since 2010 and extend these concepts 
to align with our custodial roles and responsibilities in the 
21st century. 

In 2010, the first national discussion of genetics and 
Indigenous health in Australia noted:

many Indigenous people interpret 
genetic research in the context of their 

experiences of colonisation. Fears of 
genetic theft or ‘biopiracy’, fears that 

genetics will be used to determine 
Aboriginality and may fuel racism, poor 

access to the potential health care 
innovations that genetics may bring, 

bad experiences of the Human Genome 
Diversity Project (known by some as  
the ‘Vampire’ project) and struggles  
over access to DNA extracted from  

human remains all constitute barriers  
to effective research partnerships 

between Indigenous communities and 
genetic researchers.  

(Kowal, Rouhani & Anderson 2011:31)

Since then, significant positive developments in ethical 
frameworks, consent protocols, biobanking protocols and 
so on have addressed many of these pre-2010 concerns, 
and protected Indigenous peoples and communities in 
this space, even supporting Indigenous governance in 
institutional settings.

https://www.karabenapublishing.com/indigenous-metagenomics-report/
https://www.karabenapublishing.com/indigenous-metagenomics-report/
https://www.karabenapublishing.com/indigenous-metagenomics-report/
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Why do we need an Australian 
Indigenous Metagenomics Strategy?

An Australian Indigenous Metagenomics Strategy has 
the power to contribute to the sustainability of all life on 
earth and to provide significant international leadership 
in microbial community custodianship. We have an 
ancestral responsibility and an anthropogenic duty to 
rebalance our biomolecular functioning while restoring 
the original instructions embedded in our ancestral DNA 
and to lead this field so that others might follow. 

We propose a strategy to merge top-down metagenomics 
approaches with classical microbiology and organism-
level genomics and with traditional ecological knowledge, 
which reveres our peoples’ connection to this continent 
and all with which we co-evolved. This approach 
recognises and values the balance and harmonisation 
with microbial communities evident in our environment, 
embedded in traditional life ways, and seeks to restore 
our Indigenous microbiome communities with all our 
communities in the Indigenous Estate (the Australian land 
mass controlled by Indigenous peoples or Indigenous 
interests). This process then combines healing within 
decolonising practices to overcome the detrimental 
health consequences that are a legacy of colonisation 
(Skelly et al. 2018), and to heal our kin – those other-
than-human species that provide a context for our 
lived experience and are part of the landscapes which, 
together, form the Indigenous Estate.

Australia’s First Nations’ peoples approach genomics 
research in the same way we approach any issue, that 
is, from a holistic viewpoint. All decisions and actions to 
develop metagenomics strategies must be made within 
whole ecologies and align with our responsibilities 
to care for Country. This holistic view represents a 
fundamental understanding of health and wellbeing, and 
acknowledges that any consideration of Aboriginal and 
Torres Strait Islander peoples and metagenomic research 
occurs in an ecological, political and cultural context. 

The difficulty in what needs to be achieved – a difficulty 
that the collective mindset of the science world perhaps 
finds particularly challenging to grasp – is to understand 
and accept that we are not born into societies, we are 
born into ecosystems.

A call for Indigenous leadership in 
metagenomics 

Human genetic research is at the forefront of medical 
research, but the context in which metagenomic research 
takes place is critical. It is not just research into disease 
states that matters, but the problematic location of the 
entire field outside an Indigenous context. Indeed, the 
foremost concern in any consideration of Indigenous 
peoples and metagenomic research is and must be 
acknowledgment of the context in which it occurs. 

The current focus on the sciences overlooks Aboriginal 
and Torres Strait Islander leadership of our own human 
genome. This focus is deficit based, in that it focuses on 
disease rather than on promoting cultural ideals and 
aspirations for prosperity premised on our connections to 
Country. As such, it perpetuates the ongoing momentum 
of colonisation. We stress that without Indigenous control, 
any Australian Indigenous Metagenomics Strategy risks 
failing to connect with our people and our Country. That 
is, it risks failing completely. 

Although ethical frameworks, Indigenous governance 
committees, protocols for engagement with Indigenous 
communities and Indigenous community study 
participant cohorts are important developments over the 
past few decades, they have done little to shift paradigms 
around ‘who is looking at who’ under the proverbial 
research microscope. Who controls and decides the 
agenda? Whose aspirations are forwarded in the agenda? 

Thus, we call first for political change in this space – 
placing Indigenous peoples in control of research agendas 
decided by Indigenous peoples – and second for a flow-on 
resetting of the cultural context within which research 
occurs into a ‘best of both worlds’ space of balance with 
Indigenous belief systems and perspectives. 

The research agenda we propose is likely to include the 
following streams: 

 ⚫ molecular decolonisation, or the ‘process of 
embracing, restoring, and honouring our original 
selves at the foundational level of being… [with] the 
potential to re-balance our biomolecular functioning 
while restoring the original instructions embedded in 
our ancestral deoxyribonucleic acid’ (Redvers et al. 
2020:3, our italics) 

 ⚫ metabolic healing, focusing on the genome–
microbiota and dietary mismatch experienced by 
many contemporary Indigenous peoples and which is 
literally killing them

 ⚫ the restoration of ‘Country-as-ecology’. 
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We seek to reshape our Indigenous genomics future by 
reimagining a fit-for-purpose Indigenous metagenomics 
that not only responds to our history and our poor health, 
but also seeks to address our political, social, cultural 
and economic aspirations within the Indigenous Estate 
and in ways that enhance our collective survivability in 
anthropogenic conditions. We believe that an overarching 
institutional framing of this approach can support 
and elevate current research agendas across multiple 
institutions while positioning Aboriginal and Torres Strait 
Islander people as leaders and emerging specialists in this 
fit-for-purpose metagenomic strategy. 

Recognising that Indigenous and 
non-Indigenous worldviews are 
different 

The potential for genomics research to benefit First 
Nations’ peoples, and indeed all Australians, is enormous. 
By working together to bring Indigenous and non-
Indigenous worldviews into balance, and to provide the 
appropriate context and foundation for an Australian 
Indigenous Metagenomics Strategy, we hope to restore 
our ancestral connections to Country. 

The preface to the full report discusses the largely non-
Indigenous control of Indigenous genomic research to 
date, and how the research that has occurred tends to 
reflect a non-Indigenous worldview. This is because 
the history and ongoing momentum of colonisation is 
pervasive, privileged and otherwise taken for granted as 
the context for such research, as if it is equivalent to truth. 

We focus on the need not only for Indigenous control 
of future research, but the need to bring the non-
Indigenous and Indigenous worldviews into balance as 
the necessary context and foundation for establishing 
an Indigenous metagenomic research agenda, starting 
with the recognition that Indigenous and non-Indigenous 
worldviews are different. 

The widespread cultural phenomena among Indigenous 
peoples worldwide of cosmogony, animism and sacred, 
sometimes totem, relationships with animals and/
or plants is evident in Aboriginal and Torres Strait 
Islander science, which is founded on principles of 
interconnectedness, reciprocity and respect for nature 
(Popp 2018). Traditional ecological knowledge is 
essentially the cumulative body of knowledge associated 
with ecological relationships, which is handed down 
through generations by Indigenous peoples the world 
over (Diver 2017). These knowledge systems provide 
valuable insights into environmental change, wildlife 
population monitoring, sustainable harvesting practices, 
behavioural ecology, ecological relationships and much 
more (Bennett et al. 2018). 

Non-Indigenous ecologies are often conceptualised as 
hierarchies, with the human parts at the apex of the 
pyramid given dominion over, and even blessed to 
exploit, the ‘lower layers’, where the ‘soul-less’ plants 
and animals, rivers and mountains, climate and land 
(soil, minerals) are relegated (Arabena 2015). Kincentric 
ecological models do not support the privileging 
of the lines of influence from the human onto the 
environment (down the pyramid, so to speak). Rather, 
they acknowledge multiple lines of influence between all 
ecological elements.

Critically, kincentric ecological thinking carries the 
message that human health and wellbeing is not possible 
in an unhealthy or unwell environment, so economic 
and related activity in balance with the environment 
is important. This holistic viewpoint potentially 
changes the emphasis of genomic research away from 
understanding and rectifying genetically determined 
disease states in human beings, and away from efforts to 
improve human health as if separable from the health of 
enclosing ecologies. Indeed, from a kincentric ecological 
perspective, this represents a fundamental, at-root 
misunderstanding of what health and wellbeing are, and 
how they might be studied. 

Indigenous kincentric ecological metagenomics, as 
determined by Indigenous peoples, scientists and the 
scientific institutions that control it, is just as likely to be 
concerned with the health of whole ecologies and – only 
within this broader context – the health of their human 
collectives and individuals. It would not, in other words, be 
a human ‘specist’ strategy, but one that focuses on a wide 
range of ecological influences and the web of health and 
wellbeing they create for First Nations’ people in Australia. 

Locating Indigenous metagenomic 
research: A ‘best of both worlds’ 
approach

We propose a powerful agenda for consideration within 
Indigenous kincentric ecological metagenomics. It has 
long been recognised that microscopic life is critical to 
ecological functioning, as illustrated in well-documented 
plant and tree dependencies on microbial communities 
in their root balls (Habiyaremye et al. 2020). These 
keep soils healthy, increase nutrient availability and 
uptake, suppress diseases, protect against various 
forms of plant stress and assist plants to rapidly adapt 
to new conditions. Indeed, the plant root microbiota 
is so important to plants and their ability to adapt to a 
range of environments that it has been described as ‘the 
powerhouse of plant adjustment to local conditions’ 
(Vandenkoornhuyse et al. 2015, cited in Habiyaremye et 
al. 2020).
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Molecular decolonisation then is concerned with 
the micro impacts of colonisation – on the potential 
epigenetic impacts of colonisation and its aftermath on 
Indigenous DNA, including interactions and mismatches 
between Indigenous genomes and microbiota – and its 
macro effects on Indigenous individuals’ physical and 
mental health, and even behaviours. 

While Indigenous cultural forms (art, languages and so 
forth) are no longer suppressed, the worldview behind 
these forms is nonetheless ignored and neglected, 
misunderstood and widely devalued. Indeed, its relevance 
to the contemporary world is perhaps only just being 
grasped as we enter the Anthropocene era facing the 
consequences of centuries of ecological irresponsibility. 

Given the inherent connections between long-held 
ideas of coloniser genetic superiority and the cultural 
superiority that persists today, it behoves contemporary 
metagenomics to recognise its historical, political and 
cultural legacy, at the very least, in this space and work 
to bring Indigenous cultural worldviews into a non-
hierarchical space of balance with the non-Indigenous 
worldview as a new context to locate Indigenous 
metagenomic research.

It is important to recognise that this is not a kneejerk 
reversal of the zero-sum coloniser paradigm, which is 
based on ‘winning’ and ‘losing’ worldviews, and which 
places the Indigenous worldview above the non-
Indigenous. Rather, it is a ‘best of both worlds’ approach. 

As such, Indigenous kincentric ecological metagenomic 
research is free to incorporate the best and most useful of 
the, to date, almost entirely non-Indigenous-determined, 
human species-focused metagenomic research, but is 
also open to integration with new and wider research 
horizons. It will have integrity as long as Indigenous 
peoples, scientists and scientific institutions control 
it and determine the balance of approaches required 
to develop and sustain a uniquely ‘fit for Indigenous 
purpose’ form of the relevant disciplines, with a focus on 
research translation and making the greatest possible 
gains for Indigenous peoples and the animals, plants and 
environments within their kincentric circles. This throws 
down a challenge to contemporary metagenomics to 
ultimately help save the world – and not just the humans 
(and particularly already privileged humans) therein. 

Environmental scan 

The environmental scan in the full report details current 
research, clinical services and consumer engagement 
activities in the genomics field that are relevant 
to Aboriginal and Torres Strait Islander peoples. It 
considers research initiatives that focus on Aboriginal 
and Torres Strait Islander health genomics, particularly 
those that are or could be translated to enhance 
clinical genomics services and improve our access to 
such services. Of particular interest are education and 
training opportunities to support an Aboriginal and 
Torres Strait Islander genomics workforce, consumer 
engagement and education activities. The scan provides 
relevant international examples from other Indigenous 
populations, which enable a comparison of guidelines 
and protocols developed for the management of 
Indigenous health genomics information and services. 

The areas covered in the environmental scan include: 

 ⚫ research initiatives focusing on Aboriginal and Torres 
Strait Islander health genomics

 ⚫ research projects that are being, or could be, 
translated to enhance clinical genomics services for 
Aboriginal and Torres Strait Islander peoples

 ⚫ clinicians and health services that currently deliver 
clinical genomics services specifically designed for and 
targeting Aboriginal and Torres Strait Islander peoples, 
and/or projects that aim to improve our access to 
health genomics services, including education and 
training to support an Aboriginal and Torres Strait 
Islander genomics workforce

 ⚫ consumer engagement and education activities that 
target Aboriginal and Torres Strait Islander peoples

 ⚫ current data infrastructure, data sovereignty and 
governance arrangements for health genomics 
information in relation to Aboriginal and Torres Strait 
Islander peoples and relevant international examples 
for other Indigenous populations

 ⚫ an international comparison of guidelines and 
protocols developed for the management of 
Indigenous health genomics information and services. 

What the environmental scan makes clear is the need 
for an expanded view of genomics that goes beyond the 
human-centric focus of much of the work to date. 
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Gap analysis report

The gap analysis in the full report identifies where 
increased attention when implementing actions relating 
to genomics research, services or activities will benefit 
Aboriginal and Torres Strait Islander peoples. It does this by: 

 ⚫ identifying and analysing information gaps relating to 
genomics research, services or activities of Aboriginal 
and Torres Strait Islander people, stakeholders and 
policy makers

 ⚫ suggesting ways to improve knowledge (reducing 
information gaps) in this area by facilitating two-way 
communication between information providers and 
users (reducing communication gaps)

 ⚫ identifying gaps and barriers in facilitating accessible, 
timely and affordable genomics services (reducing the 
access gap). 

We identifed four gaps, with one overriding gap – that is, the 
need for an Aboriginal and Torres Strait Islander-controlled 
national Indigenous metagenomics umbrella institution. 

Gap 1

A national Indigenous metagenomic sovereignty 
mechanism concerns the need for an Indigenous-
controlled national metagenomics umbrella institution 
with specific functions in:

 ⚫ data governance 

 ⚫ sovereignty protection – Indigenous reference 
genomes and relevant databases

 ⚫ collaboration with international and domestic 
institutions/governments and health systems

 ⚫ oversight of a metagenomic workforce training program

 ⚫ the development and implementation of an Australian 
Indigenous Metagenomics Strategy in partnership 
with professions that care for Country and privilege 
Indigenous sciences. 

It identifies three research gaps: 

 ⚫ a need for Indigenous reference genomes 

 ⚫ a need to develop regional reference genomes to 
account for regionalisation

 ⚫ a need to expand human-centric research to ecologic 
genetic research projects relating to human health 
and wellbeing in the health and wellbeing of the 
Indigenous Estate.

And three service gaps: 

 ⚫ the lack of genome or sequence reference databases in 
relation to Indigenous Australians

 ⚫ Indigenous oversight and governance of collections 
that hold Indigenous samples

 ⚫ a drawing together of ecologic researchers who can 
harmonise human genetic research with on-Country 
research strategies.

Gap 2

An Australian Indigenous Metagenomics 
Strategy concerns the current gaps in the development 
of a strategy, including:

 ⚫ macro – healing Country, animal and plant kin as 
a healthy Country context for Indigenous people’s 
wellbeing

 ⚫ cardiometabolic – healing at the micro-macro 
ecological interface

 ⚫ micro – understanding ‘the original instructions in 
Indigenous ancestral DNA’. 

More specifically, it identifies research gaps in:

 ⚫ a metagenomic approach that accounts for 
adaptations to microbiota and traditional food 
supplies

 ⚫ understanding the nature of food–microbiota–genome 
matches and mismatches across diet, microbiota, 
microscopic life in the environment, the environment 
itself and Indigenous genomes

 ⚫ Indigenous kincentric ecological research with 
a molecular decolonisation focus, which should 
include investigating and understanding genetic and 
epigenetic impacts of racism.

Gap 3

A national integrated research translation 
agenda concerns:

 ⚫ preventative precision medicine and metagenomics 

 ⚫ pharmacogenomics

 ⚫ cultural, social and emotional wellbeing

 ⚫ kincentric ecologies/Country

 ⚫ sustainable economies.

The genomics health sector has made substantial gains 
in population health and longevity over the past two 
decades. However, a rise in resurgent infectious diseases 
and threats of bioterrorism, and the advance of chronic 
diseases, poses threats for First Nations’ people in 
Australia and beyond. It is a critical time to focus on the 
development of mechanisms that can prevent, detect and 
address emerging population health risks to humans and 
our ecosystems. 
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It identifies specific gaps in: 

 ⚫ precision psychiatry 

 ⚫ genetic research projects in Indigenous communities 
and, in particular, a lack of drug safety data

 ⚫ screening and management of social and emotional 
wellbeing, including best practice guidelines.

Gap 3 also considers oversight of the translation of research 
into practical outcomes. We consider five potential streams 
of research translation, which fall into two areas: 

 ⚫ health and public health (closing the health gap)

 ⚫ cultural, social and emotional wellbeing. 

Gap 4

National precision medicine implementation 
program and national feedback mechanisms 
relates to:

 ⚫ the establishment of Indigenous precision health 
services

 ⚫ community advisory forums

 ⚫ promotion of metagenomic literacy 

 ⚫ promotion of accessible metagenomic information

 ⚫ national feedback mechanisms.

More specifically, it identifies gaps in:

 ⚫ the development of metagenomic literature that is 
accessible to lay and Indigenous readers 

 ⚫ the promotion of metagenomic literacy across First 
Nations’ communities, with a focus on Elders and 
community leaders, so they can understand and 
promote the value of metagenomic approaches. 

Literature review

The full report contains a detailed literature review that 
aims to answer the question: What Indigenous-specific 
genomic research has occurred since December 2010, 
both domestically and internationally, with relevance 
to Aboriginal and Torres Strait Islander peoples, and 
that can inform a research agenda into the future? We 
focus on research among those with similar experiences 
of colonisation to Aboriginal and Torres Strait Islander 
peoples: namely, the Indigenous peoples of Canada and 
the United States, and the Māori of Aotearoa New Zealand. 
We consider Australian and international literature by 
populations, and other Australian and/or international 
literature by subject.

Recommendations

We suggest recommendations to support the 
development of an Australian Indigenous Metagenomics 
Strategy and to establish a metagenomics umbrella 
institution that connects to Country, disrupts the 
colonial gaze and begins to heal our relationship with the 
Indigenous Estate. 

Recommendation 1

Establish an Aboriginal and Torres Strait 
Islander-controlled national metagenomics 
umbrella institution 

The umbrella organisation’s functions should include:

 ⚫ data governance and sovereignty responsibilities 
– addressing gaps in Indigenous oversight and 
governance of sample sovereignty; training 
communities in data governance; developing and 
implementing strategies that promote protection 
and ownership of Indigenous and regional reference 
genomes and relevant databases; promoting culturally 
safe and appropriate data collection and sharing; 
leading cross-disciplinary discussions and First Nations’ 
engagement to promote workforce development; and 
strategising re local knowledge and data

 ⚫ research responsibilities – establishing a centre of 
research excellence; developing and implementing 
research strategies in partnership with professions 
that care for Country; developing policy positions and 
advocacy documents; promoting the uptake of health 
literacy; commissioning research; and supporting 
student scholarships and research partnerships

 ⚫ other responsibilities – collaborating with 
institutions/governments and health systems; 
overseeing a metagenomic workforce training 
program; and developing widespread understanding 
of, and engagement with, microbial community 
custodianship.
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Recommendation 2

Develop and implement a metagenomic 
cardiometabolic healing research agenda 
within a broader Australian Indigenous 
Metagenomics Strategy under Indigenous 
control 

Under the direction of the umbrella organisation, focus on:

 ⚫ molecular decolonisation – developing an epigenetic 
healing research agenda that focuses on the impacts 
of trauma

 ⚫ metabolic healing – adopting a metagenomic 
approach that accounts for adaptations to microbiota 
and traditional food supplies, in addition to genomic 
research; seeking to understand the nature of matches 
and mismatches across diet, microbiota, microscopic 
life in the environment, the environment itself and 
Indigenous genomes; and investigating the relevance 
of millennia-old diet–biome–genome interactions and 
adaptations to the health of contemporary Indigenous 
populations 

 ⚫ ‘Country-as-microbial communities’ – connecting 
human genetic research to research occurring on 
Country; developing a research strategy on the genetics 
of microbiome exchange through birthing on Country; 
and widening the scope of metagenomics to include 
support for introduced species eradication, restoring 
environments, and tackling animal and plant diseases. 

Recommendation 3

Develop an Australian Indigenous 
Metagenomic Workforce Strategy 

Under the direction of the umbrella organisation:

 ⚫ map current Indigenous genomic education to 
understand health literacy needs 

 ⚫ develop an Australian Indigenous Metagenomic 
Workforce Strategy and workforce training

 ⚫ balance current genetic workforces with the 
emergence of ecologically based genetic workforces, 
and further develop the genomics workforce 

 ⚫ advocate for the right to develop this Indigenous 
workforce without acquiring personal or higher 
educational debt

 ⚫ invest in developing people’s skills and capacities to 
work in a complex and sensitive area

 ⚫ adapt scholarship programs to support Indigenous 
applicants or establish a separate stream 

 ⚫ set an Indigenous metagenomics workforce target 

 ⚫ develop collective best practice approaches to 
meaningful and longitudinal individual and family 
participation in becoming part of the metagenomics 
workforce 

 ⚫ join with peak agencies to promote human health in 
healthy ecosystems

 ⚫ encourage diversity by establishing principles to reflect 
and respond to the needs of a diverse human population

 ⚫ establish diversity-enhancing strategies and programs

 ⚫ progress Indigenous prosperity and build capacity for 
resolving the issues of diversity in lived experiences 
and workforce development practices. 

Recommendation 4

Fund the umbrella organisation to address 
identified gaps in the Australian Indigenous 
Metagenomics Strategy

 ⚫ Gap 1: A national Indigenous metagenomic sovereignty 
mechanism

 ⚫ Gap 2: An Australian Indigenous Metagenomics Strategy 

 ⚫ Gap 3: A national integrated research translation agenda

 ⚫ Gap 4: National precision medicine implementation 
program and national feedback mechanisms

Recommendation 5

Invest in an Indigenous metagenomic strategy 
infrastructure 

Under the direction of the umbrella organisation, invest in 
data infrastructure:

 ⚫ to collect, aggregate and automate analysis of 
information

 ⚫ to progress social, cultural, economic and political goals

 ⚫ to disrupt digital colonial practices 

 ⚫ to develop First Nations’ manifestos and practices

 ⚫ to invest in models that promote access, equity and 
Indigenous control, and commercialisation options, 
and that support precision medicine in Indigenous 
communities and health services

 ⚫ to explore emerging data governance models.
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Final word

Our approach to an Australian Indigenous Metagenomics 
Strategy aims to bring together key stakeholders from 
research, policy and practice across different knowledge 
traditions to develop a structured metagenomics agenda 
for Australia, identify partners and research methods, 
identify top research priorities, and build momentum 
for the next steps forward. The umbrella organisation 
proposed to guide this approach privileges a connection 
to Country agenda to disrupt the colonial gaze and heal 
our relationship with the Indigenous Estate. This is done 
not to trivialise the work in human genomics to date, but 
to reassert our ancestral responsibility and anthropogenic 
duty as custodians of more than 50 per cent of the 
microbial communities on the lands, waters and seas of 
the Australian continent. 

We seek to shift away from government policies founded 
on eugenics, assimilation and trauma to policies of 
wealth, abundance and prosperity. To do this, we need 
a process of consensus-building to create a collective 
program of research to advance this agenda, a process 
in which efforts are made to include representation 
of all important actors from across the Indigenous 
Estate, agricultural and care-for-Country projects, and 
Indigenous landholders, businesses and entrepreneurs 
with scientists invested in supporting endemic species to 
thrive and flourish. As the report makes clear, genetics is 
implicated in our suffering, and in our emancipation.

An Australian Indigenous Metagenomics Strategy 
has the power to contribute to the sustainability 

of all life on earth and to provide significant 
international leadership... We have an ancestral 

responsibility and an anthropogenic duty  
to rebalance our biomolecular functioning  

while restoring the original instructions embedded 
in our ancestral DNA and to lead this field so  

that others might follow.
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