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The Convention on Biological Diversity has 3 objectives

1. the conservation of biological diversity
2. the sustainable use of its components
3. the fair and equitable sharing of the benefits from 

the use of genetic resources.(€$)
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The CBD was not enough....

Living Planet Report. 2018. http://www.livingplanetindex.org/home/index

Living Planet Index = 
average of ca. 23k 
populations of 4k species
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COP 10
October 2010, Nagoya, Japan

A horse trade / Kuhhandel:
The Nagoya Protocol & The Aichi Targets
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The Nagoya Protocol

Aims
� to provide legal certainty for the actors involved in the use and international exchange of genetic 

resources & traditional knowledge 
� to specify means for sharing benefits gained from the use of genetic materials & traditional knowledge

Need to know
Genetic resources - plants, animal, fungi, microbes

- biochemical compounds
- DNA/RNA

Use = non-commercial and commercial

Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from their Utilization (NP) 
to the Convention on Biological Diversity (CBD)
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Procedure to comply with CBD and NP

Overmann and Scholz. 
Trends in Microbiology. 
Volume 25, ISSUE 2, 2017
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Plant scientists have a complicated ABS situation

Aubry, S- Front. Plant Sci., 30 August 2019
https://doi.org/10.3389/fpls.2019.01046

https://doi.org/10.3389/fpls.2019.01046
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COP 15
October 2021 / May 2022, Kunming, China

Another horse trade?
Global Biodiversity Framework &

Digital Sequence Information
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The Aichi Targets expired in 2020

Up next:
2020 Global Biodiversity Framework
à set regional goals, be more specific!

https://www.cbd.int/images/publications/gbo3/figures/table2.png
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DSI under the CBD: what is happening during 
the 2018–2020 intersessional period?

Rohden and Scholz. PLANTS, PEOPLE, PLANET, First published: 05 May 2021, DOI: (10.1002/ppp3.10198) 

ITPGRFA Governing
Body  (2019)
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https://www.bbc.com/news/science-environment-58306288
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PLoS Biol. 2015 Jul; 13(7): e1002195. doi: 10.1371/journal.pbio.1002195

https://www.ncbi.nlm.nih.gov/genbank/statistics/

Why is there a call for benefit sharing from DSI?
There has been an explosion in sequencing since the Nagoya Protocol

Nagoya Protocol 
negotiated

https://dx.doi.org/10.1371/journal.pbio.1002195
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Christian R. Boehm and Ralph Bock Plant Physiol. 2018;179:794-802

©2019 by American Society of Plant Biologists

The biotechnological tools have also changed significantly since 2010!
Synthetic biology & Gene editing

CRISPR-Cas9 „genetic scissors“ 
2020 Nobel Prize in Medicine

https://hub.jhu.edu/2021/01/29/crispr-cas9-gene-dimmer/
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But the data ecosystem is NOT like the Nagoya Protocol

• 212 billion sequences (from every country in the world)

• Entire DSI dataset downloaded 34 million times a year

• 10-15 million users (in every country in the world)

• Promulgated via 2,000 downstream databases

• Half a million publications and patent applications
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Most DSI does NOT come from low-/middle-income countries

52% of DSI comes 
from 4 countries
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There are 10-15 million users of the core DSI databases (INSDC). 
They live in every country in the world.

INSDC infrastructure costs: $50 million per year à $3-5 per user
~50% of users live in countries that do not contribute to infrastructure costs.
Their use is currently “subsidized”.

165,505 Brazilian 
INSDC users
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Which countries use more than they provide?
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Technical observations

• 16% of DSI entries reported country information
• 44% of DSI entries did not report a country but 

should have
• 4% of NSD entries linked to GR

Genebanks are well-positioned to improve DSI 
metadata!!!



Leibniz-Institut • DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH

What about the commercial use of DSI?

1. 20% of DSI in INSDC comes from patent-associated NSD directly deposited 

by a patent office

2. NSD itself is more frequently listed as reference material than the basis

for the invention

3. No country information associated with DSI in databases even if listed in 

patent application

4. Patent NSD often receives a new AN even if it originated in INSDC
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Fall 2019:

There is a DSI deal that will be made someday soon.

How can the scientific community contribute?



Leibniz-Institut • DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH

WiLDSI project: asking scientists how to maintain open access
and engage with benefit-sharing

Wildlife conservation

Reducing waste in pig feedPollutant effects in 
fish

Insect taxonomy &
Loss of pollinators

Mollusk barcoding

Tropical ecosystem research
& climate change adaptation

Poaching & Wildlife trade

Freshwater Biodiversity and
Evolution 

Fungal diversity & nutrient cycling Viral metagenomics & 
bioprospecting

PANGAEA: Data Publisher for Earth 
& Environmental Science

Antimicrobial resistance

Epidemiology

22
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1. Open Access

2. Simplicity: Learn from the Nagoya Protocol
3. „Future-Proof“

4. Legal Certainty

5. Opt-in Genetic Resources

5 requirements for succesful science
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Not all DSI is under the CBD… „Universal solution“?

https://www.nature.com/news/dna-s-secret-weapon-against-knots-and-tangles-1.21838

CBD

UNCLOS

ITPGRFA

PIP
pathogens

TRIPS
Antarctica

DSI is tangled up together in one core infrastructure! Users use EVERYTHING!

24

UNIVERSAL SOLUTION?
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https://www.youtube.com/watch?v=rO_pAQDDHII
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Option 1 : Micro-Levy (multilateral)

Option 2: Membership Fee (multilateral)

Option 3: Cloud-based fees (multilateral)

Option 4: Commons Licenses for DSI (bilateral with multilateral licenses)

Option 5: Blockchain Metadata, open DSI (bilateral with multilateral elements)

5 Open-Access Policy Options for DSI

26
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March 2021: DSI policy options synthesized by the CBD Secretariat

27https://www.cbd.int/abs/DSI-webinar/Dsi-Webinar3-Policy-options.pdf
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So which DSI option is the best?

Let‘s learn more from data on DSI provision and use

http://wildsi.ipk-gatersleben.de/

Scholz et al. Myth-busting the provider-user relationship for digital sequence 
information. BioRxiv pre-print. DOI: 10.1101/2021.08.02.454535.

http://wildsi.ipk-gatersleben.de/
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Using the scientific literature to learn about who is
providing and using DSI

This example à
Providing country: Brazil
Using country: Peru
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79 countries are using
Kenyan DSI
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Kenyan scientists
are using DSI from
83 countries 
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DSI from Mexico is 
used by 75 countries
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Scientists from Mexico are using 
DSI from 83 countries
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94 countries are
using Indian DSI
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Indian scientists
are using DSI from
150 countries 
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57 countries are
using Philippine 
DSI
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Philippine 
scientists are
using DSI from
32 countries 
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Countries are both providers AND users of DSI –
often roughly equally
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DSI is used more by „locals“ than by „foreigners“

OECD DSI is used 3x more than 
BRICS or G77 DSI.
Do we want this to change?

~40% fewer DSI-based publications 
from BRICS/G77 authors
Do we want this to change?

??
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DSI Scientific Network

• Founded in November 2020, 36 members, 16 Countries

• Members are DSI providers, users, researchers

• Mission: to contribute to policymakers and other stakeholders’ understanding of DSI, 
its applications and contributions to research supporting biodiversity conservation and 
public health, as well as the global benefits of open access to DSI databases.

• Goal: Members recognise that finding a solution, which balances the value of open 
access for researchers with the importance of benefit sharing, including monetary 
benefits, is essential to deliver a global biodiversity framework that meets the priorities 
of different stakeholders and contributes to the Sustainable Development Goals.

https://www.dsmz.de/collection/nagoya-protocol/digital-sequence-information/dsi-scientific-network
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A de-coupled multilateral 
framework for DSI-BS

1. A bilateral or „tagged“ mechanism will 
disincentivize use of LMIC-sourced DSI

2. Access should be de-coupled from benefit-
sharing (facilitate rather than compete)

3. Virtuous cycle: Recognize and incentivize
national contributions (esp. from LMICs)

4. Core focus: Conservation, sustainable use
and bioeconomic innovation (complement
the GBF goals)

5. Capacity building for science to improve DSI 
exploitation (rather than regulatory
mechanisms)
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Thank you!
amber.h.scholz@dsmz.de

New DSI workshop series: http://io.aibs.org/nagoya.

https://www.dsmz.de/collection/nagoya-protocol/digital-sequence-information
http://wildsi.ipk-gatersleben.de/

mailto:Amber.h.scholz@dsmz.de
http://io.aibs.org/nagoya
https://www.dsmz.de/collection/nagoya-protocol/digital-sequence-information
http://wildsi.ipk-gatersleben.de/

