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DSI enables a LOT of public good

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
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3 GOALS OF THE CBD  3 EXAMPLES

FOR EACH EXAMPLE:
WHAT IS DSI USED FOR?

HOW WAS IT USED?
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CBD GOAL 1. DSI FOR BIODIVERSITY 
CONSERVATION

IDENTIFY SPECIES  BARCODING
UNKOWN SEQUENCES  BLAST
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Porter TM, Hajibabaei M (2018) Over 2.5 million COI sequences in GenBank and growing. PLOS ONE 13(9): e0200177. https://doi.org/10.1371/journal.pone.0200177

You want to conserve biodiversity? You can only protect what
you know you have. How? Barcoding.
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Step 1. Identifying biodiversity through barcoding

Barcoding is not looking at the function of the genes but rather
variations in the letters to give a “name tag“

https://www.biome-id.com/english-1/molecular-services-1/dna-barcoding/

Different genes for different organism
groups (COI, RuBisCO, ITS, 16S, 18S)
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Large barcoding databases
iBOL Example

https://ibol.org/

Other than identifying new species, barcoding can also be used to identify:
• Invasive species
• Pests & pathogens
• Contaminants
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Pop quiz:
What does this mean?
AACCGTCTACGGCCCGATCTCCCTGCACCCTGGCCCCACCCTTCCAAATGCGGCATATCCAGT

Step 2. Understanding new, unknown biodiversity by
BLASTing it against all DSI in INSDC

Sikorski, Overmann. BioSpektrum. July 2017.

Number of related genomes in the database
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Unknown genes = unusable
DNA baby babble.

The bigger and more
complete the DSI dataset
is, the better the chance
we will understand novel
biodiversity.

This means science needs
one big, central database!



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

CBD GOAL 2. SUSTAINABLE USE OF
BIOLOGICAL DIVERSITY

COMPARING DSI TO REDUCE
POLLUTION

THANKS TO MARKUS WYSS, DSM
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Goal: improve water quality, 
decrease phosphorous pollution

https://www.usgs.gov/special-topic/water-science-school/science/phosphorus-and-water?qt-science_center_objects=0#qt-science_center_objects
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Phytases break down when heated
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1.Search for all phytases
2.Compare 153 phytases
3.Develop a new phytase into a commercial 

product

12

Many sequences contributed a little bit to a 
more heat stable phytase

The R&D process is non-linear. Lots of actors contribute a little bit. Determining what
is decisive for the value-generation is difficult! 
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CBD GOAL 3. FAIR & EQUITABLE
BENEFIT SHARING

USING SYNTHETIC BIOLOGY TO FIGHT
A PANDEMIC FAST
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Goal: respond to a pandemic by
developing a diagnostic kit.
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thesequencingcenter.com

1. Chinese researchers upload SARS-CoV-2 
DSI to INSDC on January 10, 2020

https://www.ncbi.nlm.nih.gov/nuccore/NC045512
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2. German researchers synthesize SARS-CoV-2

Driouich et al. 2018

Direct synthesis is only possible for viruses!

“A virus is a piece of bad news
wrapped in protein“

Dorothy H. Crawford
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• Unique: only possible by comparing to other viruses.

• Stable: only possible by comparing to multiple patient
samples of same virus. (Large dataset or prior knowledge
needed)

3. Identify a stable but unique gene
for diagnosis
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4. Diagnostic kits shipped Feb.9
Commercial test kits available 1-2 months later.

https://www.youtube.com/watch?v=tgyzdgf66eM
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5. Send it around the world for FREE. (Non-) 
monetary benefit-sharing?

• All customers had the free option available but some declined.
• African and Oceania not as severely affected by covid19 pandemic
• Funded by the EU Commission = €### million.
• 114 countries have received diagnostic kits to-date.

Free

Both

Paid 
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Implications for DSI policymakers

1. DSI is essential for different types of public good and all 3 CBD goals.
2. Modern-day biodiversity research depends on DSI

– Species identification (barcoding)
– Learning about unknown biology

3. DSI can be commercially utilized but it is a complex, iterative process
based on huge datasets.

4. Determining benefit-sharing “credit“ is very hard. (Lots of things
contribute. Some more, some less.)
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Thank you!

amber.h.scholz@dsmz.de

https://www.dsmz.de/collection/nagoya-protocol/digital-sequence-information

mailto:Amber.h.scholz@dsmz.de
https://www.dsmz.de/collection/nagoya-protocol/digital-sequence-information
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