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Summary 

The Conference of Parties (COP) to the Convention on Biological Diversity (CBD) will meet 

in Egypt from 17th to 29th November 2018. COP14 will consider whether to treat Digital 

Sequence Information as a genetic resource and thus whether it falls under the scope of the 

Nagoya Protocol or not. DSI can have an important impact on the cutting edge research 

performed by universities. But the lack of agreed definition for DSI creates uncertainties. 

LERU calls on COP14 to open discussions towards agreeing a binding definition for DSI 

and to ensure that DSI remains outside of the scope of the Nagoya Protocol.  

Background  

The Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of 

Benefits Arising from their Utilization to the Convention on Biological Diversity (the Nagoya 

Protocol on Access and Benefit Sharing (ABS)) is a supplementary agreement to the 

1992 Convention on Biological Diversity  and entered into force on October 12th, 2014. It aims to 

ensure a fair and equitable sharing of benefits arising from the utilisation of genetic resources and, 

if relevant, the use of any associated traditional knowledge (aTK).   

The Parties to the Nagoya Protocol will discuss whether Digital Sequence Information (DSI) is 

within the scope of the Nagoya Protocol or not. While accepting the benefits of the use of digital 

sequence information for the three objectives of the Convention on Biological Diversity, The 

League of European Research Universities (LERU) strongly disagrees with the proposal to include 

DSI under the Nagoya Protocol. Inclusion of DSI would be against the spirit of open science, would 

damage environmental, life sciences and biodiversity research, and would be detrimental to less 

developed countries. Open access to DSI allows scientists from all over the globe - irrespective of 

finance, status or location - to be able to do molecular research. This undoubtedly aids provider 

countries as well as preventing single users from profiteering from what they have sequenced. 

Sharing data leads to cost savings in research projects and adds value to the data. Without open 

access to DSI, such research will be significantly hindered.  

This short note seeks to identify and outline the key concerns of LERU, an association of 23 

leading research intensive universities in Europe, with regard to the inclusion of DSI within the 

scope of the Nagoya Protocol. It consists of two sections.  

The first, entitled ‘The Need for a Globally Accepted Legal Definition of Digital Sequence 

Information’, discusses the need for an accepted and robust definition for DSI. It outlines how the 

very term DSI is currently unclear and gives LERU’s viewpoint on what DSI is. It gives several 

examples of how DSI is used in university research and indicates several questions to clarify 

further the scope of the term DSI.  

https://en.wikipedia.org/wiki/Convention_on_Biological_Diversity
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The second section, entitled ‘Why LERU Believes that DSI Should Not be Covered by the Nagoya 

Protocol’, outlines why the inclusion of DSI within the scope of the Nagoya Protocol would have a 

detrimental effect on university based research, how this would significantly dampen international 

research collaborations, knowledge sharing and capacity building, and would even jeopardise 

research on biological diversity and conservation in provider countries at a time when such 

research is vitally important.  

The Need for a Globally Accepted Legal Definition of Digital Sequence 

Information 

There is currently no universally agreed definition of the term Digital Sequence Information (DSI)1. 

However, a clear definition of DSI is essential in order to assess the potential impact of including 

DSI within the scope of the Nagoya Protocol. Hence, before discussing the potential consequences 

of including DSI within the Nagoya Protocol, the scope of this discussion should be clearly focused 

based on a shared, accepted scientific definition of DSI.  

It is our firm belief that DSI, for the overwhelming majority of scientists, only encompasses 

nucleotide/genetic sequence data, nucleotide sequence information or genetic sequences. These 

are currently found within open access databases such as the INDSC (International Nucleotide 

Sequence Database Collaboration). Occasionally, it may be extended to encompass protein 

sequence data as well. In the remainder of this paper, we use this definition to describe DSI.   

DSI can be used in a wide range of different activities and not always for commercial profit. The 

short examples below, give a flavour of how universities can use DSI in research.  

 Open exchange of DSI is paramount to the surveillance of infectious human diseases, in 

particular emergent/resurgent infections and pandemics2. Sharing of genomic sequences 

from the beginning of an outbreak can help scientists identify the source and how they 

spread, identify treatment options and to develop vaccines3. Effective and timely sharing of 

information, only possible through digital means, has reduced the impact of many disease 

outbreaks (for example, the 2014 outbreak of Ebola in West Africa4 and the 2015 outbreak 

of Zika in Brazil5). 

 DNA barcodes6 are short DSI sequences from different regions of the genome, which can 
be used to identify species from DNA samples across the world. DNA barcodes are 
extremely useful to the early identification of introduced or invasive species, allowing 
management measures to be taken at an early stage, and hence minimising any 
undesirable ecological and economic consequences. The Barcode of Life Data System7, a 
reference public resource of animal, plant, fungi and other species, is widely used and a 
platform for research and educational purposes. It has allowed, through phylogenetic 
analyses, the identification of putative new undescribed species by comparison with DSI 
information, increasing knowledge of global biodiversity. 

                                                 

1 Fact-Finding and Scoping Study on Digital Sequence Information on Genetic Resources in the Context of the 
Convention on Biological Diversity and the Nagoya Protocol (CBD/DSI/AHTEG/2018/1/3) 
https://www.cbd.int/doc/c/b39f/4faf/7668900e8539215e7c7710fe/dsi-ahteg-2018-01-03-en.pdf  
2 Pandemic influenza virus sequences are excluded from the scope of the Nagoya Protocol. In LERU’s view, all other 
diseases should be excluded too.  
3  In 2015, the WHO asserted the fundamental role of free exchange of genetic, epidemiologic, and clinical data of 
microorganisms responsible for public health emergencies http://www.who.int/medicines/ebola-treatment/data-
sharing_phe/en/ 
4 Gire SK, Science 2014 354:1369-1372 
5 Faria NR, Nature 2017; 546: 406-413 
6 Hebert PD, Cywinska A, Ball SL, deWaard JR (February 2003). Proceedings. Biological Sciences. 270 (1512): 313–21.   
7 Barcode of Life Data System v4 http://www.boldsystems.org/ 

https://www.cbd.int/doc/c/b39f/4faf/7668900e8539215e7c7710fe/dsi-ahteg-2018-01-03-en.pdf
http://www.who.int/medicines/ebola-treatment/data-sharing_phe/en/
http://www.who.int/medicines/ebola-treatment/data-sharing_phe/en/
http://www.boldsystems.org/
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 Environmental sequence data is increasingly important for environmental work in 

conservation, archaeology, evolutionary biology and many other disciplines. This involves 

the collection of very large amounts of sequence information from samples of soil, water, 

gut contents, lake sediments, etc., as a way of cataloguing the organisms present. 

 Open DSI can be used to infer species phylogenies, and patterns of geographic variability 
and biological diversity. Comparison of DSI across taxa can unveil evolutionary processes 
responsible for adaptation and contribute to the knowledge on evolutionary and ecological 
responses to habitat disturbances, such as climate change8.   

 Research on drought, disease and flood resistant genes in plants (often non-crops) can 

give direction for enhancing and creating resistance in crop species to address extreme 

situations worldwide. 

 

If DSI is considered within the scope of the Nagoya Protocol it is crucial that there is a precise, and 

legally-binding definition of DSI. Without this, researchers, and other users, will risk inadvertently 

contravening the Protocol. Thus, LERU believes it is necessary to clarify what types of genetic 

sequences are included under the umbrella term DSI. For example: 

 Does DSI include genes, chromosomes, chromosome fragments, coding sequences, all of 
them or more?  

 How should laboratory generated mutants (either developed through mass mutagenesis or 
precision approaches such as CRISPR) be handled? In LERU’s view, the researcher 
developing the mutant should also be credited for his/her part in generating the material. 

 How should identical genetic sequences found across different countries be dealt with? For 
example sequences from river waters, migratory species, etc.  

 What are the tolerance levels for variations within a DNA sequence? Different organisms 
exhibit very different rates of mutation.  

 How should environmental sequence data be handled? Much of the sequence data 
recovered in this case may not be attributed to a specific organism.  

 How are artificial sequences and those consisting of novel base pairs treated9.  

 What would come under ‘scope’ – the specific use of DSI or the sequence? 
  
In conclusion, LERU strongly supports further consultation with relevant parties in this area to 

develop a consensus view on what DSI is (and is not), or the development of another term which 

could cover what LERU believes DSI to be more precisely. Universities can, and should, play a 

major role in these discussions to ensure that the definition is fit for purpose and leaves no room 

for misinterpretation. 

Why LERU Believes that DSI Should Not Be Covered by The Nagoya 

Protocol 

Universities have a key role in developing knowledge on genetic resources, and play a significant 

part in knowledge exchange and capacity building across the world10 not least in collaborative 

efforts with less developed countries. In LERU’s view, interfering with the free access to DSI data 

or introducing bilateral ownership of DSI, will have serious consequences for science both in the 

provider and user countries. LERU strongly recommends that DSI should not be included in the 

Nagoya Protocol and urges the Parties to ensure continued free, open access for all researchers to 

DSI for the following reasons: 

 

                                                 

8 Parmesan C, Annual Review of Ecology, Evolution, and Systematics 2006, 37:637-669 
9 https://phys.org/news/2017-10-letters-dna-functions.html  
10 Science 360 (6396) 1405-1406. DOI 10.1126/science.aat9844    

https://phys.org/news/2017-10-letters-dna-functions.html
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1. Compliance with the Nagoya Protocol is Already Extremely Burdensome for 
Universities.  

 
LERU agrees with the key principles of the Nagoya Protocol and its role in reaching the goals of 

the Convention on Biological Diversity. It is however, a very administratively burdensome system to 

comply with due to the need to check and trace all of the inbound and outbound materials, the 

obligations to contact the countries of origin of these materials and obtain permission from them, 

(in addition to the negotiation with the material supplier concerned), and to continue to register any 

further use of the material. This requires a very substantial follow-up system and few universities 

have the human or financial resources and a set up available to be able to manage such an 

onerous system, especially considering the scale needed for research intensive universities.  

These difficulties are amplified by the nature of the access and benefits sharing (ABS) framework, 

as it allows provider countries, understandably, the freedom to choose their own requirements for 

access to, and utilisation of, genetic resources11. As a result, there is a confusing patchwork of 

access requirements across the different user countries extending the complexity of the existing 

ABS system.  

Requiring individual, bilateral agreements for the use of DSI information, in a manner similar to that 

for genetic resources (especially considering the number of sequences which may be required and 

that they are sourced from many countries), would add even further complexity to the process12. 

The public databases, like those in INSDC, are not geared to be guardians of such a system as 

they are, by definition, providing DSI for free. The time, effort and potential cost of compliance will 

become too great compared to the potential benefit which access to the material could bring. 

Access may therefore remain only possible for a limited number of users who have the resources 

for such elaborate compliance procedures or who wish only to work on a handful of sequences.  

This approach therefore, could effectively shut-out universities, who have an important role to play 

in terms of capacity building, from such research and be beyond the reach of many provider 

countries. This would be particularly detrimental where timely sharing of DSI is needed (for 

example for plant diseases and those human diseases which are not covered by the WHO 

Pandemic Influenza Preparedness Framework).  

As such, LERU believes that including DSI within the Nagoya Protocol would undermine the 

purpose of international agreements which are designed to promote harmonisation and 

standardisation, reducing transaction costs and increasing predictability about state responses. 

The Nagoya Protocol should promote scientific collaboration between countries and not prevent 

them due to an excessive administrative burden.  

2. DSI is used in Universities for both Curiosity Driven (i.e., Non-Commercial) 
and Commercial Research 

 
Though some activities at universities may be more commercially focussed, in terms of research 

which is closer to market, the vast majority of research activities are curiosity-driven and are non-

commercial. University research often responds to societal needs and brings a large number of 

downstream benefits. Universities also have an important role in knowledge sharing and capacity 

building. Most universities cooperate and educate students and personnel from universities in less 

developed countries, sharing knowledge, techniques and experiences.  

                                                 

11 This information should be available through the ABS Clearing House, however it is only being added to slowly, 
especially by provider countries. 
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As there is currently no exemption for most non-commercial research (for example, conservation 

and biodiversity research at large) in the Nagoya Protocol, basic research, which has no immediate 

commercial application, is currently subject to the same limitations as more commercially-focused 

research. Thus, universities are effectively penalised for doing non-commercial research for the 

public benefit, due to the administrative burden imposed. In LERU’s view, the value of non-financial 

benefit sharing mechanisms should be emphasised further. Indeed, LERU believes that DSI is a 

global benefit for human-kind in general. Additionally, LERU believes that making research results 

public should also be considered a form of benefit sharing. The role of the university sector in 

helping build capacities through collaborative research and exchange of information should be 

emphasised as having significant benefits for provider countries.  

3. Impeding Access to DSI will Hinder Knowledge Sharing, Collaborative 
Research Projects and Capacity Building 

 
Making DSI freely available within open, freely available databases is a requirement for publication 

of research results in most journals. In many countries, including in the EU, an increasing number 

of research funders award grants based on the eventual publication of results, often as open 

access. For example, funding under the 80 billon euro Horizon 2020 project of the European Union 

is dependent upon publication of research results. Publication of results and access to data (e.g. 

DSI) are key to the most important and fundamental part of science – reproducibility. 

Most major genetic sequence databases and tools are open access. For example, The Universal 

Protein Resource (UniProt), the most widely used protein resource in the world, is an open access 

curated resource, providing concise, but thorough, descriptions of proteins. UniProt is accessed 

over 900,000 times per month13 and is crucial to research in the life sciences. The INSDC, which 

includes the world’s major nucleotide databases (NCBI, DDBJ, and ENA) administer an annotated 

collection of all publicly available DNA sequences, which gives access to vast amount of freely 

accessible data14.  

Open access to DSI allows scientists from all over the globe, irrespective of finance, status or 

location, to be able to build upon existing work, promoting comparative studies and advancing 

science for the benefit of all. Sharing data leads to resource efficiency including cost savings in 

research projects and actually adds value to the data. Access to DSI allows international 

collaborations to develop at a grassroots level undoubtedly aiding provider countries. It also 

prevents the monopolisation of information and knowledge by wealthy companies in the 

industrialised world. 

Finally, if researchers cannot guarantee that they will be able to publish their work they will not 

receive grant funding. Their career prospects may be reduced as publication of research results 

and grant funding, are the two major metrics which universities currently use to judge the value of 

researchers. As a result, many researchers may choose not to carry out research in the countries 

concerned, significantly hindering the development of useful research collaborations, knowledge 

exchange and capacity building. 

In short, placing restrictions on the availability of DSI in the public domain (e.g., INSDC) or the non-

commercial use of DSI would have severe negative impacts on research globally and on 

international research cooperation that rely on unencumbered access to, and use of, DSI. This 

would run counter to sharing knowledge, and encouraging collaboration, core aims of the Nagoya 

Protocol and the Convention on Biological Diversity.  

                                                 

13 https://www.leru.org/news/leru-identifies-4-golden-principles-to-underpin-europes-medium-sized-research-
infrastructures  
14 156,952,755 sequence entries and 144,754, 534,372 nucleotides 

https://www.leru.org/news/leru-identifies-4-golden-principles-to-underpin-europes-medium-sized-research-infrastructures
https://www.leru.org/news/leru-identifies-4-golden-principles-to-underpin-europes-medium-sized-research-infrastructures
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Perspective 

The university sector carries out a large amount of sustainability and biodiversity research world-

wide, mostly without commercial intent. Such research is vital at a time in which there is a growing 

acceptance of the urgent need for immediate, and more substantial, actions to promote 

conservation and prevent further biodiversity loss across the world. 

LERU strongly believes that DSI should not fall within the scope of the Nagoya Protocol. In LERU’s 

view, the benefits for biodiversity and conservation research arising from free and unhindered open 

access to digital sequence information far outweigh any potential (financial) benefits which 

providers could gain from restricting access to DSI using Nagoya Protocol frameworks.  

LERU believes there are still too many unknowns over what DSI is, and how DSI could be 

incorporated into the Nagoya Protocol, to make it a possible option at present. LERU encourages 

the Parties of the Nagoya Protocol to develop a robust description for DSI (and indeed what it is 

not) urgently. Only when there is an agreed definition of DSI (or another appropriate term) can any 

system for ABS be investigated. The university sector, as a key provider of knowledge and 

capacity sharing on biodiversity, should be fully consulted at every stage to ensure that a robust 

and workable system is developed. 


