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Why Focus on Eukaryotic Non-Humans as a 
Human Geneticist?

Both spaces grappling with similar Qs:
• How to ethically collect data?
• How to manage data access and sharing?
• How to advance sequencing technology?

Research on “non-humans” is less regulated, 
so the pace of research is moving a lot faster.



Much of biology is rooted in the 
colonial act of “discovering” natural 
specimens and collecting them 
in museums and biocollections
for the sake of science.

Often these collections claim credit 
for medicinal and plant knowledges 
from enslaved Africans and 
Indigenous peoples but attribute 
that science to naturalists instead.

“Gilded Canopy” – mural depicting plants 
that fueled the British Colonies

Das, S. & Lowe, M. (2018). Journal of Natural Science Collections



Pre-Settler-Colonial State Green Revolution “Rescue” Indigeneity

• Estimated 30,000 edible plant 
species worldwide

• Indigenous agrisystems 
considered “backwards” or 
“primitive”

• Many cash crops and 
medicines from colonized 
lands and knowledges

• Only 30 plant species 
constituting majority of diets

• 60% biodiversity loss
• Contributing to 1/3 of 

greenhouse gas emissions
• Degrading local ecosystems
• Inequities: power, wealth 

concentrated by corporations

• Indigenous knowledges “key” 
to sustainability

• Seeds and varietals stewarded 
by Indigenous peoples 
deposited in global seedbanks 
and used from museums

• Gene editing approaches on 
the horizon to reintroduce 
biodiversity 



In order to advance 
genomic science...

we need more data that is 
freely accessible.
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However, recent and past 
unethical research 

conduct involving the 
collection of data from 

Indigenous communities 
has strained trust 

relationships, resulting in 
Tribal Nation policies 
that restrict open data 

sharing



Comprising less than 5% of the world's population, 
Indigenous people protect 80% of global biodiversity.

The next genomic ”discoveries” may co-opt Indigenous knowledges or 
disenfranchise Indigenous peoples, who are often last to benefit and are 

least protected from intellectual property claims.



The right of Indigenous nations and people 
to exercise autonomy to protect their 
interests related to genomic data.

This “sovereignty” is intrinsically-defined, 
and not colonially-defined.

INDIGENOUS 
GENOMIC DATA 
SOVEREIGNTY



The Nagoya Protocol, a legal framework under the Convention on Biological 
Diversity (CBD), formalizes fair and equitable sharing of benefits arising from 

biological diversity. 

It encompasses biological samples and associated Indigenous knowledge, 
with equitable return of benefits to those providing samples.

How can Indigenous peoples operationalize the Nagoya Protocol?



Guiding Principles
for Data Governance and Stewardship

Wilkinson et al. Scientific Data 2016. 
The FAIR Guiding Principles for 
scientific data management and 
stewardship

Carroll et al. The Global Indigenous 
Data Alliance. 2019. CARE 
Principles for Indigenous Data 
Governance





§ The first Indigenous-led biological and data 
repository (“biobank”) within tribal jurisdiction

§ A 501(c)3 non-profit corporation organized 
under tribal and Federal law

§ Board members from Cheyenne River Sioux 
Tribe and other Indigenous nations

§ Research partnerships since 2009
§ Founded and incorporated in 2018

Native BioData Consortium (NBDC)



DIGITAL TOOLS 
TO PROTECT 
INDIGENOUS 
GENOMIC DATA 
SOVEREIGNTY

ü Traditional Knowledge (TK) Labels. Digital markers 
that define attribution, access, and use rights for 
Indigenous cultural heritage

ü Biocultural (BC) Labels. Digital markers for 
provenance, transparency and integrity in research 
engagements related to community expectations and 
consent for use of collections and data.

ü Dynamic Consent Portal. In Indigenous-led data 
repository to house Tribally-consented genomic 
sequence data and manage access and attribution.

ü Blockchain. A distributed ledger system that tracks 
sharing via transactions, can fine-tune user access, 
attribute provenance, and facilitate data governance.

ü Federated learning. To facilitate secure and 
community-consented data sharing.











IndigiData.org



www.nativebio.org
New Tsosie Lab for Indigenous Genomic Justice

krystal.tsosie@asu.edu


