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Item 16.1 of the Provisional Agenda 

EIGHTH SESSION OF THE GOVERNING BODY 

Rome, 11 – 16 November 2019 

Compilation of information on “digital sequence information” with respect 

to plant genetic resources for food and agriculture  

  

Executive Summary 

By Resolution 13/2017 on the Multi-Year Programme of Work of the Governing Body (MYPoW), the 

Governing Body invited Contracting Parties, other governments, relevant stakeholders and individuals 

with relevant expertise, to provide information regarding “digital sequence information” (DSI) on 

plant genetic resources for food and agriculture (PGRFA), including on:  

- terminology used in this area;  

- actors involved with DSI on PGRFA;  

- the types and extent of uses of DSI on PGRFA, such as characterization, breeding and genetic 

improvement, conservation, identification of PGRFA;  

- the relevance of DSI on PGRFA for food security and nutrition. 

According to Resolution 13/2017, the information provided will facilitate the consideration by the 

Governing Body, at this Eighth Session, of the potential implications of the use of DSI on PGRFA on 

the objectives of the International Treaty, including exchange, access and the fair and equitable 

sharing of the benefits arising from their use. The Governing Body will consider the potential 

implications of the use of DSI on genetic resources for the objectives of the International Treaty, and 

consider it for inclusion in the MYPoW.  

This document contains the submissions of information that the Secretariat received by 17 May 2019, 

in the form and language received. Other submissions received thereafter will be made available in an 

addendum to this document and will published by the Secretariat prior to the commencement of the 

Eighth Session. 

As soon as received, all submissions are made available on-line at the following URL: 

http://www.fao.org/plant-treaty/overview/mypow/dsi/en/ 

 



INFORMACIÓN DE SECUENCIAS DIGITALES – ECUADOR 

César Tapia, Punto Focal TIRFAA 

 

En relación a la solicitud de la Secretaría del TIRFAA y para conocer las posibles 

consecuencias del uso de IDS en los recursos fitogenéticos para la alimentación y la 

agricultura (RFAA), en Ecuador no se han reportado experiencias, usos o investigaciones 

por parte de partes interesadas como universidades o institutos de investigación en lo 

referente a estos recursos genéticos. 

La posición de país relacionado, en general, sobre la información digital de las 
secuencias digitales de los recursos genéticos, es la siguiente: 
 

 El tema de terminología, en documentos de la CBD, persiste texto que lleva a 
interpretaciones erróneas, como, por ejemplo: información derivada de procesos 
metabólicos, este tipo de información no únicamente puede ser obtenida por 
análisis de secuencias y sería oportuno esperar a la definición final que se llegue 
a un consenso.  

 

 Se reconoce que la información digital sobre secuencias de recursos genéticos 
tiene efectos importantes y muy positivos en la conservación de la diversidad 
biológica y la utilización sostenible de sus componentes, así como para la 
protección de la salud humana, animal y vegetal y para la seguridad alimentaria y 
la inocuidad de los alimentos. 
 

 Se reconoce que el uso de información digital sobre secuencias de recursos 
genéticos y el acceso público a esta información contribuye a la investigación 
científica que es esencial para la caracterización, conservación y utilización 
sostenible de la diversidad biológica y a la seguridad alimentaria, la inocuidad de 
los alimentos y la salud humana. 
 

 Se observa que el acceso a la información digital sobre secuencias que se 
mantiene en bases de datos públicas no está sujeto a requisitos de consentimiento 
fundamentado previo. 
 

 Se observa que la creación de información digital sobre secuencias requiere el 
acceso inicial a un recurso genético físico y que, por lo tanto, un beneficio que se 
derive de la utilización de información digital sobre secuencias se debería 
compartir de manera justa y equitativa en consonancia con el tercer objetivo del 
Convenio, el objetivo del Protocolo de Nagoya y el artículo 5.1 del Protocolo de 
Nagoya, y de una manera que beneficie en forma directa a los pueblos indígenas 
y las comunidades locales que conservan la diversidad biológica, a fin de que 
actúe como un incentivo para la conservación y la utilización sostenible. De 
ninguna forma estamos de acuerdo en la desmaterialización. 
 



 Se debe continuar con la realización de estudios de los adelantos actuales en la 

esfera de la trazabilidad, que incluya la manera en que este aspecto se trata en 

las bases de datos, y la manera en que estos podrían fundamentar los debates 

acerca de la información digital sobre secuencias de recursos genéticos. 

 

 Se debe continuar con la realización de estudios sobre la participación en los 

beneficios en relación con la información digital sobre secuencias, que incluya el 

examen de las distintas formas de participación en los beneficios de los usos no 

comerciales y comerciales y la manera en que la digitalización de información en 

los RFAA ha incidido en la participación en los beneficios. 

 
El Ecuador sugiere difundir más la información referente a la vinculación del TIRFAA y 
CDB en este tema en otros foros internacionales, en procesos y en los diversos debates 
para tener más elementos de discusión en los ámbitos nacionales. 
 
Finalmente, para el país existen algunos temas de suma importancia y sensibilidad que 
requieren apoyo y capacitación para implementar especialmente estrategias locales que 
permitan amplios debates y la búsqueda de los acuerdos nacionales, entre estos 
tenemos: Desarrollo y fortalecimiento de marcos normativos y regulatorios; Investigación; 
conservación de la biodiversidad; acceso a la información y bases de datos en RFAA. 
 
 

 



تحية                                            Mr. Kent Nnadozieالسيد كنت نندوزا المحترم

   طيبة وبعد:

 3/12/2018تاريخ -016MYPOWLDSI    NCP- GB8 إشارة إلى اإلشعار رقم     

المتضمن طلب تقديم معلومات ومالحظات إلى الجهاز الرئاسي حول المعلومات التسلسلية 

 (.DSI) الرقمية

 نرسل التالي:

( للموارد الوراثية يشكل نقلة نوعية جيدة تسهل DSIإن توفر المعلومات التسلسلية الرقمية )

أعمال التربية والتحسين الوراثي وتسرع الحصول على أصناف جديدة ذات إنتاجية عالية 

مناسبة يتم الحصول عليها من الموارد  ومواصفات تكنولوجية ومورفولوجية وفينولوجية

لشعوب العالم وتحقق األمن الغذائي الوراثية وتساهم هذه األصناف بزيادة تأمين الغذاء 

 للمجتمعات.

إال أن هذا يتطلب من األطراف المتعاقدة تعاون أفضل وتفهم أكثر من األطراف المتقدمة التي 

الشكل األمثل لتأمين المنفعة المتبادلة بالقدر ( واالستفادة منه بDSIتستطيع وبسهولة تطبيق )

الوافي وتقديم ما يلزم من منافع تناسب قدر الفائدة مع المشاركة الفعلية وبشكل متساوي مع 

  اصحاب الموارد الوراثية وخاصة دول مراكز النشوء لهذه الموارد.

 مالحظات:

تحقيق المنفعة المتبادلة  منه بعد استثماره من التسلسل الجيني بشروط خاصة تضمن استخدام  -1

 بشكل جدي ومفيد مع صاحب المادة الوراثية.الجهة المستفيدة ويجب أن يتم ذلك 

وفي هذه الحالة ادة الوراثية أم صاحب الم بتحديد التسلسل الجينيخاصة تقوم جهة هل هناك  -2

 بحاجة لدعم فني ومادي.المتعاقدة كثير من األطراف 

ون دفي االستفادة من تسلسل معين)جين مسؤول عن وظيفة ما(  ألطراف المتعاقدة ا مساعدة -3

 بشكل مجدي من نقل الجين.المتعاقد شروط بما يضمن استفادة الطرف 

منها  لالستفادةهل من الضروري حفظ كافة التسلسالت الجينية لكافة المدخالت في مكان آمن  -4

 وكيفية ألية التبادل.

نقترح تشكيل لجنة أو فريق عمل من  DSIالمصطلحات المستخدمة في مجال لوضع  -5

 الخبراء في هذا المجال ووضع المصطلحات المناسبة.

 التي يمكن أن تسبب كوارث.االنتباه للجينات الممرضة االستخدام:  عند -6

 تجنب نقل الجينات التي تؤثر سلباً على عمل جينات أخرى مفيدة في نفس النبات. -7

من الوصول لمرحلة يعجز فيها اإلنسان بالتدخل والسيطرة التربية الخوف  في مجال -8

 واإلصالح.

 

 أتمنى أن نكون قدمنا ما هو مفيد  

 مع اطيب األمنيات     

                                        

Syrian Arab Republic 



 Yousef Wjhaniيوسف وجهاني                                                 

    Focal Pointنقطة االتصال مع المعاهدة                                   

 SYRIA)سوريا(                                                             



 

 www.mapama.es 
Bzn-Rec-Fitogen@mapama.es 

ALMAGRO, 33 – 7ª PLANTA 
28010 - MADRID 
TEL: 913476931 
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19 de Marzo de 2019 
 
 
Invitación a enviar opiniones e información sobre la “Información digital sobre secuencias”, en 
respuesta a la Resolución 13/2017 del Órgano Rector del Tratado Internacional, sobre el Programa 
de trabajo plurianual del Órgano Rector. 
 
REF.: NCP GB8-016 MYPoW/DSI    

Contribución de España   

 
En respuesta a la notificación recibida de parte de la Secretaría del Tratado Internacional sobre los 
Recursos Fitogenéticos para la Alimentación y la Agricultura invitando a enviar opiniones e información 
sobre las consecuencias del uso de la “información digital sobre secuencias” (IDS) en los recursos 
fitogenéticos para la alimentación y la agricultura (RFAA), el Ministerio de Agricultura, Pesca y 
Alimentación diseñó y distribuyó una encuesta online dirigida a los diferentes miembros del sector 
agrícola español.  
 
En total, se recibieron 21 respuestas por parte de profesionales procedentes de 12 instituciones distintas, 
incluyendo centros de investigación públicos, bancos de germoplasma, universidades y empresas 
privadas familiarizados con el tema como consecuencia del desempeño de sus labores profesionales. La 
respuesta a esta notificación se ha preparado teniendo en cuenta la información recibida.   
 
- Terminología utilizada en este ámbito: 
Existe una comprensión común del significado del término IDS, entendiendo que el mismo hace 
referencia a la información obtenida sobre material vivo a nivel genético y molecular (ADN, ARN...), así 
como a bases de datos de secuenciación genómica o de datos procedentes de caracterización fenotípica 
o genética de recursos naturales. La única alternativa sugerida al término IDS fue “bases de datos 
biológicos”. 
 
- Agentes que se ocupan de IDS de RFAA:  
Se han identificado centros de investigación públicos, bancos de germoplasma, universidades y 
empresas privadas. 
 
- Tipos de usos de la IDS de RFAA:  
Según la información recopilada, los usos más comunes dados a la IDS de RFAA, en orden decreciente, 
son la caracterización; la selección y la mejora genética; la identificación y, por último, la conservación de 
los RFAA.  
 
Las principales fuentes a través de las cuales los usuarios de IDS acceden a la misma son tanto el uso 
directo de recursos genéticos como bases de datos públicas y privadas. No obstante, un 67% de las 
personas que respondieron a la encuesta contestaron que solo “a veces” es posible identificar las fuentes 
de dónde procede dicha información. En la misma línea, el 57% consideraron que solo “a veces” es 
posible hacer un seguimiento del uso posterior de dicha información por parte de otros usuarios. 
 
En base a las respuestas recibidas, no parece frecuente que exista en las instituciones que hacen uso de 
IDS una política institucional que regule el manejo de dicha información. 
 
- Relevancia de la IDS en los RFAA para la seguridad alimentaria y la nutrición: 
El sector considera que el acceso rápido a IDS permite una mejor comprensión de las bases moleculares 
de los rasgos agronómicos clave, mientras que el conocimiento de la estructura y función del genoma de 
plantas cultivadas garantiza el uso eficiente de financiación, recursos humanos y recursos genéticos. 
Como consecuencia, permite que las variedades mejor adaptadas están disponibles en menos tiempo 
evitando así la necesidad de repetir los pasos dados por otros, lo que contribuye a la seguridad 
alimentaria como esfuerzo global. 

 

MINISTERIO  
DE AGRICULTURA,  
PESCA Y ALIMENTACIÓN 
 

  DIRECCIÓN GENERAL DE
PRODUCCIONES Y MERCADOS 
AGRARIOS 

     
SG MEDIOS DE PRODUCCIÓN 
AGRÍCOLAS Y OEVV 



Kuwait views on “Digital sequence information” 

 

The arid region of Kuwait comprises a valuable resource of vegetative flora containing a 

scientifically important gene pool of drought and salt tolerance. However, due to several 

anthropogenic activities, the native flora of Kuwait has suffered severe degradation and 

significant alteration in the vegetative communities has been observed from 1974 to 2001. In 

addition, the Gulf War in 1991 caused great devastation of the natural flora due to the enormous 

levels of oil pollution. Many of them are facing dangers of extinction. Further threats of global 

warming will intensify the problem. Therefore, there is an urgent need to conserve the natural 

plant genetic resources of Kuwait. The nation has developed a national biodiversity strategy after 

the signing of the United Nation’s Convention on Biological Diversity (CBD). The main aim of 

this convention is to counteract species extinction and biodiversity loss. This refers not only to 

propagation of the dying species, but also the science and management activities, which ensure 

the survival of the maximum diversity of species and the maintenance of genetic variation within 

species. In this context, the applications of genetic sequence data make important contribution 

towards sustainable management of plant genetic resources in Kuwait. 

Terminology: Regarding the terminology Kuwait feels that the word genetic is more appropriate 

as the information pertains to genetic sequences of biological entities. Therefore we would like 

to name it as Genetic sequence data (GSD). 

Actors involved: In Kuwait the main actors involved in DSI/GSD would be researchers and 

scientists in Kuwait Institute for Scientific Research (KISR) and Public Authority for Agriculture 

and Fisheries Resource (PAAFR). KISR is actively involved in the genetic characterization of its 

native plants through molecular techniques and next generation sequencing. PAAFR has 

finalized the blueprint of a project to launch DNA research centre for the development of 

agricultural and fish resources. The knowledge generated will be shared with the farmers and 

breeders through workshops and training programs. The information on the genetic diversity 

within and between populations is important for defining strategies for conservation, desert 

rehabilitation, promote research in biodiversity and identify plant diseases. 



Types and extent of uses of DSI on PGRFA: Conservation and sustainable use, Breeding and 

exchange, identification and characterization of plant genetic resources, crop improvement 

(genome editing), QTL mapping, population genetics etc. 

Relevance of DSI on PGRFA for food security and nutrition: The sharing of genetic 

sequences will certainly contribute towards the food security. Genetic sequences are being used 

for crop improvement for enhanced nutritional value, developing drought and pest-resistant crops 

and identification of marker genes for selective breeding. 



1 
 

CANADA’S SUBMISSION ON DSI/GSD TO THE INTERNATIONAL TREATY ON PLANT GENETIC RESOURCES 
FOR FOOD AND AGRICULTURE  

During its 7th Session of the Governing Body of the International Treaty of Plant Genetic Resources for 
Food and Agriculture held in Kigali, Rwanda – 30 October to 3 November 2017, the GB adopted resolution 
13/2017 (Multi-Year Programme of Work of the Governing Body of the International Treaty) in which Para 
4 is to invite contracting parties, other governments, relevant stakeholders and individuals with relevant 
expertise on the matter to provide information to the GB related to “Digital Sequence Information” on 
Plant Genetic Resources for Food and Agriculture (PGRFA) and the types and extent of uses of digital 
information on PGRFA. On Dec. 3, 2018, the Secretary sent a notification to invite contracting parties to 
submit views and other information on “Digital Sequence Information” with a deadline of March 31, 2019. 
The present document includes Canada’s information on the terminology used in this area, actors involved 
with DSI on PGRFA, the types and extent of uses of DSI on PGRFA, such as characterization; breeding and 
genetic improvement; conservation; identification of PGRFA and the relevance of DSI on PGRFA for food 
security and nutrition, the use and potential implications of “digital sequence information” on genetic 
resources for food and agriculture, building on what Canada’s contribution submitted to the Executive 
Secretary of the Convention on Biological Diversity (CBD), set by decision CBD COP XIII/16 as well as to the 
Commission of Genetic Resources for Food and Agriculture for review at its 17th Session held in Rome – 
17 February to 22 February, 2019. In Jan.3 0-Feb.3, 2017, at its 16th Session, the Commission established 
a new work stream (CGRFA-16/17/Report Rev.1, para.86) on “digital sequence information” on genetic 
resources for food and agriculture. At its 16th Regular Session, the Commission requested the Secretary to 
invite member countries (para.88) to submit information on the use of “digital sequence information” on 
GRFA and potential implications for the conservation and sustainable use of GRFA, including exchange, 
access and fair and equitable sharing of the benefits arising from their use and to compile the information. 
Document (CGRFA-17/19/4/Inf.1) highlights submissions by member countries and observers. Canada 
submitted views  on “DSI” to the Secretary of the Commission on 18 September 2017 (see: CGRFA-
17/19/4/Inf.1, page 10-16). 

Introduction 

Canada has always been of the opinion that access and benefit-sharing under the CBD and under the 
ITPGRFA, involves genetic resources, which does not include “digital sequence information”. It is Canada’s 
position that “digital sequence information” has the potential to bring numerous benefits to the Canadian 
and global societies. This includes potential solutions to food shortages and diseases like malaria. Canada 
has taken a firm position in many fora (ITPGRFA, CGRFA, CBD, and WHO) that DSI is not equivalent to 
genetic resources and continue to strongly resist any language that implies an equivalency between “DSI” 
and “Genetic Resources” as defined by the Convention on Biological Diversity or the International Treaty 
on Plant Genetic Resources for Food and Agriculture. 

Agriculture, fisheries, and forestry, as well as food and non-food product value chains, depend on living 
organisms; this includes pollinators, naturally-occurring organisms that support ecosystem services (e.g. 
soil microorganisms), and natural enemies that can be used as biocontrol agents to manage pests. 
Biodiversity is the pool of resources upon which production systems are based. A vast pool of genetic 
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diversity has been lost through domestication and is in urgent need of effective conservation and 
sustainable use strategies around the world. Therefore, efforts to understand, preserve and utilize 
biological diversity for agriculture, forestry and fisheries have been and continue to be essential to bio-
based industries and to sustain the enormous improvements science has brought to production, 
processing, conservation efforts and utilization of genetic resources. 

The study of biodiversity has become central to Canada’s research activities as science started uncovering 
the important interconnections between biodiversity, productivity and resiliency in agriculture, fisheries 
and forestry. The study of the biological diversity of crops, animals, forests, wild relatives, beneficial 
species, pests, invasive and alien species, and native species enables advances in areas such as genetic 
improvement of forest populations and breeds of farm animals, improvement of pest and nutrient 
management methods, development of new crops or crop attributes, threat identification and risk 
mitigation, and identification and management of invasive alien species. It supports resiliency of 
productive systems by enabling the development of beneficial management practices to manage the 
effects of intensive management practices on populations of beneficial organisms and the ecosystem 
services they provide.  

Furthermore, in an increasingly globalized world, the movement of pests and diseases is a constant threat 
to production and could result in catastrophic losses of major economic importance for the agriculture, 
fisheries and forestry sector, as well as catastrophic damage to biodiversity. Therefore, the capacity to 
identify and characterize organisms that may threaten its ecosystems and biological resource base is vital. 

Given the importance to agriculture of understanding the various organisms at play, their life cycles and 
the conditions they need in order to thrive, the study of agrobiodiversity and bio-resources has always 
been a priority research area supported by Agriculture and Agri-Food Canada. Its scientific collections, as 
well as the biosystematic study of species important for agriculture, are as old as research in this 
department (128 years). Over the years, AAFC has built a critical mass of knowledge, expertise and science 
capacity to study taxa of importance for agriculture. AAFC shares information on its holdings of plant and 
animal genetic resources collections using Internet websites and other tools. Biodiversity in agricultural 
systems can be studied at the various levels of organization, and all these levels are important: alleles, 
genes, populations, species, communities in an agricultural landscape and the agro-ecosystem as a whole. 
This ranges from genetic variation that provides the basis for valuable traits in a crop or affects the 
behaviour of a pest species, to populations of soil microorganisms and their importance for nutrient or 
carbon cycling or productivity of agricultural crops dependant on pollinator populations. 

The Government of Canada is committed to openness, transparency and information sharing through the 
Open Government Partnership. Since joining the Open Government Partnership, a multilateral initiative 
to foster greater transparency and accountability, Canada developed three national action plans aimed at 
enhanced access to information and expanded open data, among other things. The Ministry of 
Environment and Climate Change Canada is the federal lead on the Open Science element of Canada’s 
2016-2018 Action Plan on Open Government. Sharing data related to genetic sequences is not new – the 
GenBank initiative (https://www.ncbi.nlm.nih.gov/genbank/) has made genetic sequence data available 
worldwide since 1982. Full sequences of genotypes of various crops (wheat in 2012, soybean in 2010 and 
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others) and annotations of animal genomes carried out by various countries 
(http://www.ensembl.org/info/about/index.html) have also been published and made available online. 
Canada is also a voting participant of the Global Biodiversity Information Facility. 

As a federal government department, the Ministry of Agriculture and Agri-Food Canada (AAFC) is also 
committed to providing access to data produced, collected and used to the Canadian public, researchers 
and industry communities. AAFC is a contributor to the Government of Canada’s Open Data Portal. On 
March 22, 2016, the Government of Canada announced investment in AAFC of $30 million CDN over 6 
years, starting in 2016-2017 to accelerate the DNA analysis, and digital recording of the department’s 
collections of over 19 million specimens of insects, plants, fungi, bacteria and nematodes. This initiative 
also includes generating DNA sequence data (Genetic Sequence Data ,GSD) on germplasm accessions held 
by the Canadian national gene bank for plant genetic resource for food and agriculture, Plant Gene 
Resources of Canada (PGRC) in addition to improving digital passport data records. It was intended that 
the data capture and imaging of specimens and molecular sequences from the collection be freely shared 
on the Federal Government Open Data Portal. By 2022, label data capture of six collections will be 100% 
completed as well as 25% of the Canadian National Collection of Insects, Arachnids and Nematodes. More 
than 7.6 million data records will be digitized. This initiative will increase 10-fold the number of specimen-
based sequences that AAFC currently has. Through this initiative, Canada is also providing global 
leadership by also including molecular characterization (DNA sequence data). This data will be integrated 
to improve public accessibility to AAFC’s collections and supports research in priority areas including 
climate change, and the rapid identification and prevention of biological threats to agriculture. To date, 
high-throughput protocols for molecular characterization were developed, the high-performance 
computing environment and storage was procured, installed and is being used for genomics analytics, the 
high-throughput digitization unit was purchased and installed to replace static digitization units to 
accelerate data capture and imaging of collection specimens. 
 
The Federal Government Genomics Research and Development Initiative (GRDI) was implemented in 1999 
to support genomics research in eight federal science departments and agencies according to their 
mandates and the priorities of the Government of Canada and is now in its sixth funding cycle. Each year, 
GRDI provides $19.9 million to Agriculture and Agri-Food Canada (AAFC), the Canadian Food Inspection 
Agency (CFIA), Environment and Climate Change Canada (ECCC), Fisheries and Oceans Canada (DFO), 
Health Canada (HC), the National Research Council of Canada (NRC), Natural Resources Canada (NRCan), 
and the Public Health Agency of Canada (PHAC). GRDI funding has been crucial to the development and 
maintenance of Canadian Crop Genomics and supported the development of sustainable food and feed 
supplies from cereal, pulses, and oilseeds, and the introduction of crop platforms for bioproducts. AAFC 
has been receiving 4.4M$ per year for the last 20 years. Funding was renewed for on Feb. 28, 2019 and 
AAFC will continue to receive an annual funding of $4,440,000 for the years 2019-2010 to 2023-2024, and 
provide ongoing funding thereafter. Agriculture and Agri-Food Canada is currently using its GRDI funding 
(4.4M$) to advance Canadian Crop Genomics Initiative priorities as well as enable industry to take 
advantage of innovations. Activities fall under two broad themes: 1) biodiversity, gene mining and 
functional analysis—develop value-added traits (e.g., seed quality) for the highly competitive 
marketplace as well as make Canada's crop production more resilient against potentially catastrophic 
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abiotic and biotic stresses to maximize sector profitability; 2) improved access to biological materials and 
data sets—make plant breeding more efficient, laying the scientific foundation for major advances in 
priority trait development and delivery for industry. 
 
Terminology 

Canada remains uncomfortable with the term “digital sequence information” to characterize this data. 
First, the sequences in question are genetic sequences, not (for example) mathematical sequences or 
sequences of events. Therefore, to avoid confusion, the word “genetic” should be part of the term 
identifying these data. 

Second, the fact that genetic sequences can be conveyed digitally is of secondary importance; the “digital” 
aspect only refers to a particular mode of storage or mode of transmission. Genetic sequences listed on a 
sheet of paper would still be genetic sequences. Therefore “digital” should be removed from the term. 

Third, the term “information” is not appropriate. “Data” would be more accurate, because data can be 
codified and is transmissible, which is the case for genetic sequences, but not always the case for 
information. 

Therefore, Canada would prefer to use the term “genetic sequence data” (GSD), which we shall use in 
the rest of this document.  

In the background study 68 commissioned by the Commission on Genetic Resources for Food and 
Agriculture it is mentioned that “DSI” is not a term being used by the scientific community. 

Genetic Sequence Data are not Genetic Resources 

It has been proposed that GSD should be treated as if they were genetic resources. Canada does 
not agree; we are of the view that GSD are not genetic resources. 

The definition of genetic resources in three legally-binding international instruments makes that clear. 

In the Convention on Biological Diversity, Article 2: 

“Genetic resources” means genetic material of actual or potential value 

“Genetic material” means any material of plant, animal, microbial or other origin containing 
functional units of heredity. 

In the International Treaty on Plant Genetic Resources for Food and Agriculture, Article 2: 

“Plant genetic resources for food and agriculture” means any genetic material of plant origin of 
actual or potential value for food and agriculture. 

“Genetic material” means any material of plant origin, including reproductive and vegetative 
propagating material, containing functional units of heredity. 
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In the Nagoya Protocol on Access to Genetic Resources and Benefit-Sharing, Article 2: 

The terms defined in Article 2 of the Convention shall apply to this Protocol. 

These definitions are consistent and aligned. They state clearly that genetic resources “contain” 
“functional units of heredity” like DNA. The functional units of heredity are not themselves genetic 
resources, and even less so the base sequences within these functional units. Genetic sequence data, by 
their nature, do not and cannot contain functional units of heredity like DNA. Genetic sequence data do 
not accord with the legal definition of genetic resources in these international instruments. They therefore 
provide no legal basis to treat GSD like genetic resources. 

There are also risks incurred in treating GSD as genetic resources. Genetic sequence data are not 
permanent and would change over the years; the sequences will be modified by punctual, random 
mutations. It is also evident in other articles of these instruments that they were not intended to relate 
to genetic sequence data. For example, provisions in these international instruments to conserve genetic 
resources certainly do not apply to strands of DNA. 

Canada prefers to use the term “genetic sequence data” (GSD) which is consistent with Canada’s 
submission to the CBD and to the Commission in fall of 2017 and is aligned with the WHO terminology. 
From the Canadian national genebank perspective, the response to the request by the ITPGRFA 
Secretariat is with the strict understanding that Digital Sequence Information (DSI) refers to genetic 
sequence data of DNA and RNA sequences. Therefore, the term GSD should be used consistently rather 
that the term DSI which is not a commonly used term by the scientific community. There is a lack of a 
common understanding of what does DSI include. Attempts to define DSI universally have not been 
successful so far. 
 
Actors involved with GSD on PGRFA 
 
In the context of Plant Gene Resources of Canada (PGRC), there are several research scientists closely 
associated with PGRC at the Science and Technology Branch of Agriculture and Agriculture Canada (AAFC) 
that have produced and analyzed GSD or are involved in ongoing projects that will do so. Other PGRC 
clients, outside of AAFC, have also conducted such work or indicated that they will do so, but so far this 
has been limited. However, there is an increasing demand on PGRC germplasm for such purpose by public 
research institutions, because the cost of generating GSD have decreased considerably in recent years. 
 
Types and Extent of Uses of GSD on PGRFA 
 
In this section, Canada provides examples of research done that require simple and ready access to 
genetic sequence data of Canadian and international origin. 

 Characterization 

Staring about 2010, GSD data on PGRC accessions has been produced on subsets of germplasm of oat 
(including wild oat species), barley (including wild barley species), wheat, flax, maize, soybean, and oilseed 
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brassica species. The number of samples (PGRC accessions) analyzed has been limited in most cases to 
less than 200 accessions of pre-selected subsamples that represent the diversity in the species. The 
purpose was in all cases to better characterize the genetic diversity in order to enhance ex situ germplasm 
management, or in order to clarify phylogenetic relationship’s within the taxa considered. In wild oat, wild 
barley, wild emmer, crested wheatgrass and northern wheatgrass larger samples have been analyzed to 
assess the genetic diversity for conservation purposes including in situ conservation. 

Applied RNA-sequencing technology has been used to identify differentially expressed genes for traits of 
the breeding target late maturity in crested wheatgrass and sainfoin germplasm in collaboration with a 
Canadian public breeding programme. GSD has been used to screen 600 soybean accessions to support 
public breeding for early maturity 

 Breeding and Genetic Improvement 

Breeding programs are part of Agriculture and Agri-Food Canada holistic approach to crop production 
challenges.  

Pre-breeding: Much work is taking place at the pre-breeding stage, where efforts are concentrating on 
identifying desirable characteristics and/or genes from unadapted materials that cannot be used directly 
in applied breeding and to transfer these traits to intermediate materials that breeders can use further in 
producing new varieties to be released and used by farmers. There are necessary steps in the use of 
diversity contained in wild relatives and landraces and allow breeders to broaden the genetic base of 
crops. Characteristics such as cold, heat, and drought tolerance as well as increasing resistance to fungal 
diseases of importance to Canada are the main focus of pre-breeding programs. 

Phenotyping: Phenotypic characterization continues to be the basis for plant selection in Canada’s 
breeders’ work. Phenotypic evaluation remains by far the most expensive and time-consuming activity for 
breeding programs. Investment effort in Canada has been in Phenomics. 

Gene Sequence Information: Genotyping and genome sequencing information are increasingly available 
for use in pre-breeding and breeding. For most target crops, DNA sequencing of thousands of accessions 
in our national genebank (Plant Gene Resources of Canada) and elsewhere in the world have generated a 
critical mass of data to create more accurate crop phylogenies and link genomic regions to traits. This 
research has shed new light on the relationships among crop varieties, landraces and wild relatives in 
collections and has helped breeders identify materials with desired traits. 

Genomic information has been extensively used and combined with classic breeding for guiding selection, 
crossing, and evaluation in ongoing breeding programs for several crops. Single nucleotide polymorphism 
(SNP) and other types of nucleotide variations are being used to develop molecular markers linked to 
genes and quantitative trait loci (QTL). These markers allow plant breeders to use time and resources 
more efficiently. These markers are also useful for phylogenomic analysis and will aid in the detection of 
novel genetic variants amongst oat wild relatives.  
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Oat researchers at AAFC have developed sequencing-based bioinformatics analysis software (Tinker et al. 
2016) that can generate thousands of reproducible markers from short-read DNA sequences. More than 
4,600 cultivated oat lines have been analyzed using this method and over 200,000 potential markers 
identified. Of these markers, 30,000 have known genetic positions on the publicly available hexaploid oat 
consensus map (Bekele et al. 2018a). Recently, the oat genomics group designed the first whole genome 
exon (exome) sequence capture, targeting more than 25,000 target genes and sequenced gene coding 
sequences of more than 120 accessions of cultivated and wild oat species. The exome capture data will 
facilitate the annotation of denovo-assembled genomes, as well as aid in the development of more specific 
gene-linked molecular markers.  

This work has allowed for the identification of genes that control important traits. For example, marker-
assisted selection is being used to follow genes for crown and stem rust resistance in oat breeding lines. 
Single genes for resistance in a line can be identified easily without the use of genetic sequence 
information, but single genes are also easily overcome by evolution of the pathogen population. To ensure 
that multiple rust resistance genes have been incorporated into a line, the use of molecular markers is 
required. Targets for improvement using genomic selection include yield and beta-glucan, traits essential 
for food security and better health. Sequencing-based genome-wide markers are being used to calibrate 
selection models for the two traits, as well as to predict the performance of lines that have not been 
subjected to replicated field trials and seed quality assessment (Bekele et al. 2018b).  

Similarly AAFC has contributed to marker development in Brassica napus, an economically important crop 
for Canada that supports a $27B industry. AAFC led the development of a 60,000 SNP array for B. napus 
through the capture of genetic sequence variation from multiple lines and the careful scrutiny and 
analyses of these data (Clarke et al, 2016, TAG 129: 1887-1899). The so-called 60K Brassica SNP array is 
now used globally as a highly effective tool for identifying and following positive alleles for traits of interest 
in breeding programs (Mason et al, 2017, TAG 130: 621-633). 

Genomic work is now included to varying degrees in Canada’s breeding work and involves many partners 
from many countries. Most genomics sequencing information and genomics tools are made publicly 
available through online platforms and databases.  

Genomic work is directly linked to and feeds into breeding programs at AAFC, in Canada and in partners 
organizations. One of the first and most important databases for DNA sequence and related information 
is GenBank® https://www.ncbi.nlm.nih.gov/genbank/). The National Center for Biotechnology 
Information (NCBI) in the United States is responsible for GenBank, which contains millions of DNA 
sequences submitted by individual laboratories and international organizations such as the European 
Molecular Biology Laboratory (EMBL) and the DNA Database of Japan (DDBJ). Many peer-reviewed 
scientific journals will not allow papers to be published unless their sequencing data have been submitted 
to GenBank. Continuing with the example of oat, a search for ‘Avena’ in the nucleotide database returns 
137,681 hits. 

This number does not include much of the recent molecular marker sequence data from oat, as other 
public databases are sometimes more suitable and may also be used as repositories. The oat community 
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is fortunate to have two such databases, GrainGenes and T3/Oat, both maintained by the United States 
Department of Agriculture (USDA). GrainGenes (https://wheat.pw.usda.gov/GG3/) manages genomic, 
genetic, germplasm, and phenotypic data, curating peer-reviewed datasets for researchers working on 
wheat, barley, rye, and oat. The T3/Oat database is part of the Triticeae Toolbox system of databases 
(https://triticeaetoolbox.org/) for wheat, barley, and oat. These databases contain published and 
unpublished data of the same type as GrainGenes, while also providing tools to enable breeders and 
others to map genotypes to phenotypes for use in, for example, marker-assisted and genomic selection 
programs. 

Genomic work has allowed to identify genes that control important traits. For example GWAS (Genome 
Wide Association Study) has identified genetic regions controlling maturity and seed composition (Plant 
Biotechnology Journal 13:211-221, 2015) in Canadian soybean. Examples of databases are a 
comprehensive description of genome wide nucleotide and structural variation in short-season soya bean 
(Plant Biotechnology Journal 16:749-759, 2018).  
 
Examples or particular cases where the generation and use of genomic sequence information has 
contributed to the conservation and sustainable use of plant genetic resources and sharing benefits 
associated with the use of those resources are highlighted below. 
 
Genome Canada and several stakeholders of the flax industry in Canada including provincial governments, 
Flax Council of Canada and producer organizations funded the TUFGEN (Total Utilization Flax GENomics) 
project from 2009-2014 in part to assess the genotypic and phenotypic diversity of the flax collection 
preserved by Plant Gene Resources Canada (PGRC) as it pertained to characterization, conservation, 
breeding and genetic improvement. The reference sequence of the flax genome published in 2012 was, 
at the time, the 12th plant genome sequenced worldwide but the first to be sequenced by a Canadian 
team. Subsequently, a core collection of 400 accessions representing most of the genetic variability of the 
3,000+ accessions of flax maintained by PGRC was sequenced and phenotyped for agronomic, disease and 
quality traits at multiple locations for 4-5 years. The 1.7M single nucleotide polymorphisms generated 
clearly illustrated the breadth of the genetic diversity of the collection. Accessions from the Abyssinian, 
Indian and Pakistani regions harbored the greatest amount of diversity, suggesting to conservationists 
better geographic sampling to capture the full extent of diversity. Several genome-wide association 
analyses were conducted and identified variants associated with 27 important traits including yield, seed 
size, straw strength and disease resistance. More than 125 scientific articles and book chapters were 
published by the TUFGEN team during that time and at least 50 additional contributions stemming from 
the research data have been published since, including a gold standard revision of the reference genome 
sequence into its 15 chromosomes. A database housing pedigree information and all genotypic and 
phenotypic data currently fuels research and breeding activities. Canadian breeders have benefited 
greatly from the outcome of TUFGEN and have now implemented marker-assisted and genomic selections 
in their programs. 

Wheat contributes 20% of the proteins and 20% of the calories of the world population, making it the 
most important crop for food security. With a farm gate value of $6B and a value-added industry nearing 
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$15B, wheat is the most important Canadian crop. Genome Canada and several stakeholders of the wheat 
industry in Canada including provincial governments, producer organizations and the seed industry, 
funded two consecutive large-scale projects starting in 2010 on wheat: Canadian Triticum Advancement 
through Genomics (CTAG and CTAG2). The Canadian team led the international effort to sequence the 
large and complex polyploid wheat genome that culminated with landmark publications in Science in 2018 
(doi: 10.1126/science.aar7191) and the sequencing of 15 additional accessions 
(www.10wheatgenomes.com/), including the Canadian cultivars CDC Stanley and CDC Landmark. High 
density genotyping for 250 lines from the Plant Gene Resources of Canada wheat collection are being 
anchored to these genome sequences. The PGRC germplasm was careful selected to capture novel 
diversity that is absent in Canadian wheat breeding germplasm. Genome-wide association mapping 
studies are in progress, using extensive phenotypic data for biotic and abiotic stresses collected in western 
Canadian environments. The CTAG2 project was also instrumental in developing new DNA markers for 
resistance to Fusarium head blight, the most devastating disease of wheat in Canada. Several resistance 
genes for disease and insect resistance were also cloned. A new genotyping system tailored to capture 
the diversity in Canadian wheat breeding programs is currently being used as a new tool to support 
genomic selection experiments in wheat. A total of 75 peer-reviewed scientific articles, most in top-tier 
journals, were published from CTAG and CTAG2. Together, these technologies pave the way to improve 
the efficiency of wheat breeding programs in Canada. CTAG and CTAG2 provided the foundation for 
4DWheat, as new pan-Canadian proposal which will delve even further into germplasm collection 
characterization and applications through its four pillars: Diversity, Domestication, Discovery and Delivery. 

GSD has also been used to understand gene flow related to herbicide resistance. Since the beginning of 
agriculture, controlling weeds has been a major concern for farmers. Initially these were managed through 
labour intensive hand weeding. Currently, over 450 weed species globally have evolved resistance to at 
least one, but often many, herbicides. Within Canada, just over 60 species are herbicide resistant and in 
the United States there are over 150, some of which are spreading or will spread into Canada. 
Furthermore, with the introduction of crops modified to have herbicide resistance, the genes that confer 
these traits could move into wild relatives, providing additional challenges for weed management on the 
farm. Herbicide resistant weeds, whether they evolved or received this resistance through gene flow, are 
a clear threat to agricultural production within Canada and globally. Within the Brassicaceae, it has been 
documented that transgenes for herbicide resistance can move from crops (e.g. canola, Brassica napus) 
into weeds (e.g. Bird rape, Brassica rapa). This creates herbicide resistant weeds that are difficult to 
control. Further, if canola crops with different herbicide resistance genes are grown, it is possible for these 
traits to combine resulting in weeds with multiple resistances. As a result, it is important to assess the 
potential of transgenes escaping from Brassicaceae crops 

The research conducted at Agriculture and Agri-Food Canada to address this threat relies at every stage 
on free and open access to genomic resources, including genetic sequence data. As a first step, we use 
freely available information on genes from species around the world to determine which weed species 
are most closely related to novel crops and, therefore, most likely to receive transgenes. This enables 
efficient allocation of resources to where the risk of gene flow is the highest. Second, we use similar 
information to develop molecular markers to detect hybrids between crops and their wild relatives, 
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allowing determination of the rate at which this hybridization is likely to occur. This information is needed 
by the Plant Biosafety Assessment Office at the Canadian Food Inspection Agency to make informed, 
science-based decisions on the unconfined release of enhanced cultivars. Finally, the availability of 
accessible published genetic sequence data allows us to create the tools needed to dissect the 
consequences of hybridization so that an informed risk benefit analysis can be made including: 1) 
pinpointing the potential frequency of this hybridization in nature, 2) determining the portions of the 
genome that are most likely to be exchanged, and 3) quantifying how quickly a transgene may spread 
once introduced. For example, a glyphosate resistant (e.g. Roundup resistant) ecotype of the weed Kochia 
scoparia, has recently invaded Canada from the USA and the gene that confers this resistance is spreading 
through Canadian populations. This species has the potential to cause devastating losses in wheat and 
soybean. Its genome has just been made available allowing us unprecedented ability to understand how 
seed and pollen movement contribute to the spread of these genes through populations. This information 
will contribute to the development of more effective and sustainable weed management strategies for 
this species.  

This work supports the mainstreaming of biodiversity in agricultural production, and the promotion of 
“awareness, use and sustainable use of agricultural ecosystems; improve its productivity and 
diversification; integrate positive incentives for biodiversity in field production and reduce agricultural 
pollution”. 

 Relevance of DSI on PGRFA for Food Security and Nutrition 

Work has been carried out on soybean where a genetic sequence was associated with reduced cadmium 
accumulation in seed (Theor Appl Genet. 2010 121:283-94). Molecular markers allow soybean breeders 
to select against Cd accumulation.  

Public availability of GSD generated on PGRC germplasm 
 
Upon completion of a project generating and analysing GSD on the germplasm of PGRC, all generated 
sequence data and some of derived sequence data were/are deposited into public databases such as 
National Centre for Biotechnology Information (NCBI) and Figshare (https://figshare.com/) which are 
universally accessible. Evidence for public use of some GSD generated on PGRC material was also noted. 
For an ongoing project generating GSD data on PGRC germplasm, the database structures to provide 
public access to GSD are currently being developed within AAFC. The GRIN-Global gene bank information 
system used by PGRC has no capacity to hold GSD data and the PGRC accession numbers will be used to 
point to the various databases that can hold GSD on PGRC gene bank accessions. Work on the Global 
Information System (GLIS) is focussing on the development of Digital Object Identifiers (DOIs) as 
permanent unique identifiers for PGRFA. Canada is in the process of migrating to GRIN-Global and both 
GRIN-Global and Genesys (the two genebank platforms) are currently being enhanced to accommodate 
DOIs.  
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Capacity building in GSD by AAFC 
 
AAFC trains on an ongoing base students, including students from developing world countries, in 
generating, analyzing and applying GSD on PGRFA for usage in conservation and plant breeding. 
Specifically, training on  GSD on PGRFA has been provided to foreign scientists from Chile, China, Columbia 
Ethiopia, Mexico, Nigeria and Pakistan. 
 
Concluding Remarks 

The various applications of genetic sequence data make important contributions to the utilization of 
genetic resources for food and agriculture, and to practical market-based or producer-oriented options 
that can enhance improvement of crops and facilitate their effective conservation. 

Restricting the dissemination of genetic sequence data would limit the benefits that can be generated 
from the use of genetic resources and jeopardize their efficient conservation. Sharing information on 
genetic sequences is the corner-stone of entire scientific disciplines such as phylogeny, phylogenetics, 
molecular biology, molecular genetics, and many more, contributing to the global understanding of life in 
all its forms. Understanding diversity within a species is needed to maintain the viability of ecosystems 
and ecosystem services. Genetic sequence data are not genetic resources and should not be treated as 
such. 

Genetic sequence data has the potential to bring numerous benefits to Canadian and global society. In 
this document, we provided examples of research projects that directly support the objectives of the 
international agreements on biodiversity and genetic resources. Such projects require a flow of genetic 
sequence data among countries that is not complicated or expensive in order to advance these objectives. 
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I. OBJECTIFS  

Les objectifs du traité international  sur les ressources phytogénétiques sont la conservation et 

l’utilisation durable des ressources phytogénétiques pour l’alimentation et l’agriculture, et le 

partage juste et équitable  des avantages découlant de leur utilisation  en harmonie avec la 

conservation  sur la diversité biologique pour une agriculture durable et pour la sécurité 

alimentaire et nutritionnelle. 

II. CONTRIBUTION 

Terminologie   utilisée dans ce domaine 

 Politique : Ligne d’action générale ou orientation globale proposée  

qu’uneorganisation suit ou suivra et qui guide la prise de décision en continu ; 

 Programme : Agenda organisé et cohérent ou calendrier d’engagements, de 

propositions, d’instrumentset/ou d’activités qui développent et mettent en œuvre une 

politique ; 

 Proposer un projet de texte réglementant les procédures d’obtention du Consentement 

préalable donné en Connaissance de Cause  et des Conditions Convenue d’un 

Commun Accord utilisée dans le domaine des ressources phytogénétiques ; 

 Documentation et informations relatives à l’échange sur les ressources génétiques au 

plan national, régional et international ; 

 Avoir une vision et le programme  de travail en matière de renforcement de capacités  

d’information. 

 

Acteurs concernés par l’information génétique numérique sur les RPGAA 

 Renforcer les possibilités de communication et de collaboration nationale, 

régionale et internationale et pluridisciplinaire d’échange des connaissances sur les 

ressources phytogénétiques pour l’alimentation et l’agriculture ; 

 Promouvoir une plateforme  d’information en ligne   les points  sur les ressources 

phyotogénétiques pour l’alimentation et l’agriculture  axés sur les utilisateurs; 

 Insérer un cadre de collaboration  d’information au niveau du traité international 

avec d’autres institutions impliquées dans la gestion des ressources ; 

 Inventaire des textes relatifs au domaine de gestion des ressources phytogénétiques 

pour l’alimentation et l’agriculture ; 

Mettre à la disposition des paysans du matériel agricole adapté, des semences 

améliorés  et des intrants de bonne qualité et en quantité suffisante ; 

 Contribuer  à la promotion d’organisations paysannes capables de défendre leurs 

intérêts et d’identifier des besoins prioritaires. 

 

 

 

 

 



 Types d’utilisation de l’information génétique numérique sur les RPGAAtels que ; 

la caractérisation, la sélection et l’amélioration génétique, la conservation et le 

recensement des RPGAAA 

 Déterminer les pratiques et les méthodes adéquates pour renforcer la capacité du 

Système mondial d'information; 

  Diffuser et Publier les études de référence  important, en coopération avec les 

Parties contractantes et les parties prenantes  concernés, les autres gouvernements, 

dans le cas où  les ressources sont  disponibles  de réaliser une enquête en ligne sur 

les composantes du Système mondial d'information; 

 Mettre en place d’un cadre de suivi des bonnes propositions sur  (analyse du code 

de l’environnement, analyse de la loi relative au domaine foncier, analyse de la loi 

relative à la protection des végétaux etc); 

 Statistique sur les données des produits ou des ressources génétiques et exploitées ; 

 Elaborer  un  plan opérationnel et un plan de développement des capacités comme 

moyen de mise en œuvre du plan stratégique sera effective ; 

 Vulgariser et adopter la technologie permettant une croissance durable de 

production des ressources génétiques ; 

 Intégrer la gestion des ressources génétiques aux autres politiques sectorielles. 

 Analyser les facteurs institutionnels, organisationnels, juridiques concernant l'accès, le 

partage  des avantages et l'utilisation des informations sur les ressources 

phytogénétiques pour l’alimentation et l’agriculture ; 

 Renforcement des capacités des communautés (Collectivités) locales sur les 

risques des brusques changements climatiques ;  

 Mettre en œuvre des procédures de gestion des risques climatiques actuels et 

futurs ; 

 Rendre opérationnel le système de collecte et de diffusion  d’information des 

données statistiques  régional et international des ressources génétiques. 

 Recenser les lacunes en matière d'information sur des questions scientifiques, 

techniques et environnementales relatives aux RPGAA; 

 Chaine de valeur important ajoutée  (caractérisation, sélection, évaluation, 

génomique, socio économique etc.) pour faciliter l’accès aux informations sur les 

sources contenues dans les ressources phytogénétiques pour l’alimentation et 

l’agriculture, dans les systèmes de données sur les collections (ex situ, in situ, les 

exploitations) avec le système multilatéral ; 

Importance de l’information génétique numérique sur les RPGAA pour assurer la 

sécurité alimentaire et la nutrition 

 Prendre en compte les aspects biologique, animal et végétal, lesquels participent au 

renforcement de la sécuritaire alimentaire et nutritionnel dans ce domaine ; 

 Contribuer à faire en sorte que soit mis à la disposition des sélectionneurs et des 

chercheurs l’ensemble des collections végétales génétiques, et ce, sans restriction ; 

 Rendre opérationnel le système de suivi évaluation des ressources phytogénétiques 

pour l’alimentation et l’agriculture ; 



 Renforcer la communication et la diffusion des résultats relatifs au changement 

climatique ; 

 Créer la transparence sur les droits  des utilisateurs pour l'accès, le partage et l'utilisation 

des informations associées aux ressources phytogénétiques pour l’alimentation et 

l’agriculture ; 

Contribuer à la sécurité alimentaire, au développement durable et à la gestion de 

l’environnement ;  

 Mettre en place l'infrastructure technique important à la création de la plateforme 

 Elaborer le module de formation pour renforcer les capacités des organisations 

paysannes du secteur semencier. 

Le  Système multilatéral d'information doit fournir des services  principaux  permettant 

d'agréger les informations  d'effectuer dans l’utilisation de la gestion, de  la conservation, de 

la  sélection, de la recherche,de la culture, de la formation, de l’administration etc. permet  de 

découvrir des ressources phytogénétiques pour l’alimentation et l’agriculture(PRGAA)  

Cette contribution permettra de colliger les vues communiquées et de mettre à la disposition 

des parties contractantes, les autres gouvernements, les parties prenantes concernées pour 

éclairer les débats du sujet à la huitième session de l’Organe directeur. 

 

 



 

U.S. Submission of views and information on 

“Digital Sequence Information” on Plant Genetic Resources for Food and Agriculture 

 

Terminology used 

 

The United States recognizes that there is not a common understanding of the term “digital 

sequence information” on plant genetic resources for food and agriculture.  We understand 

“DSI” on PGRFA to refer to the genetic sequence data (GSD) that describe the order of 

nucleotides in DNA or RNA in genetic material of plant origin of actual or potential value for 

food and agriculture.  We therefore use the term GSD instead of DSI in our response, and 

suggest the Governing Body use the more precise and broadly understood term going 

forward.   

 

We note that GSD are neither genetic material nor a genetic resource.  It is essential to 

maintain a conceptual and definitional distinction between genetic material itself and data 

associated with that material.   

 

Uses of GSD describing PGRFA and implications for the Treaty’s objectives 

 

Use of GSD directly contributes to all three objectives of the International Treaty on Plant 

Genetic Resources for Food and Agriculture (the Treaty).  Researchers around the world rely 

on GSD describing PGRFA as an essential tool for advancing scientific knowledge and 

technological innovation.  The use and exchange of GSD describing PGRFA are critical for 

efforts to improve crop productivity and resilience, which are essential for ending hunger and 

poverty around the world and achieving shared development goals.  Any move to 

unreasonably restrict or impede access to and use of GSD on PGRFA could slow or halt such 

basic and applied research.  Such moves could have serious, adverse consequences for the 

conservation and sustainable use of PGRFA, economic development, and food security, and 

indeed for the feasibility of conducting any research related to PGRFA, in the public or 

private sectors. 

 

Broadly speaking, researchers depend upon GSD describing PGRFA to (1) define, 

distinguish, and identify plant populations, (2) characterize genetic diversity within and 

between plant populations, and (3) better understand plant traits of interest.  All of these uses 

can inform decisions related to the conservation, management and use of PGRFA in a manner 

that promotes food security and economic development.   

 

GSD can be used to define, distinguish, and identify plant populations of interest based on 

genetic sequence signatures.  Therefore, researchers rely on GSD to distinguish between plant 

populations that may seem identical in appearance, behavior, and other properties but are 

genetically distinct.  This is especially relevant for advancing the conservation of PGRFA.  

For example, crop genebanks look at differences in diagnostic nucleotide sequences to 

identify unknown samples, maintain these samples genetically true-to-type, and choose the 

best samples for specific research or breeding purposes.   

 

In addition to defining specific distinct populations, researchers use GSD describing PGRFA 

to establish the degree of genetic divergence and diversity within and between populations.  



Understanding and quantifying diversity within a population is essential for adaptation; 

researchers can use GSD to determine whether a population has the ability to adapt to 

environmental changes, contributing to the development of resilient production systems.  For 

example, new modeling tools developed under the Feed the Future Applied Wheat Genomics 

Innovation Lab, a U.S. government collaborative research program involving researchers in 

Pakistan, India, Bangladesh and Nepal, are using GSD, along with rainfall and soil 

information, to improve the precision of selecting candidate wheat varieties across South 

Asia.  This program also demonstrates the contribution of GSD, and other information, to 

benefit-sharing.  By harnessing these shared data, countries are able focus precious resources 

on the specific wheat varieties most likely to work in their production environments. 

 

Knowledge of the genetic diversity within and between plant populations is also useful for 

maintaining and leveraging genetic diversity in collections, and reducing undesired 

inbreeding, both of which are important for selective breeding and conservation activities like 

cryopreservation.  In plant breeding, knowledge of genetic interrelationships of parental lines 

is a prerequisite for success, especially for producing hybrids of maize, sorghum, sunflowers, 

and other vegetable and fruit crops. Hybrid vigor in these crops results in yield and product 

quality that substantially exceed those of non-hybrid plants.  The availability of GSD and 

other descriptive information make PGRFA more useful for research and breeding.  

 

Researchers also use GSD describing PGRFA to study traits of interest in agricultural 

production, such as disease resistance, product quality, production efficiency, and resilience 

to extreme conditions.  GSD can advance discovery and development of new crop varieties, 

with enhanced outcomes for food security.   

 

GSD describing PGRFA are incorporated extensively in crop development, especially for 

breeding drought- and pest-resistant crops and crops with enhanced nutritional and economic 

value.  Access to GSD has enabled researchers to rapidly identify markers for genes 

associated with drought tolerance and other important traits in sorghum, maize, wheat and 

other crops.  Scientists are also applying GSD to breed beans that cook more quickly, which 

could reduce fuel use and therefore economic and environmental costs associated with 

preparing this food staple in low and middle income countries.  Researchers can use GSD 

describing PGRFA to accelerate the progress of genetically improving dietary staples, 

enabling productivity and quality gains that underpin food security by allowing for the 

production of more abundant, high-quality food. 

 

As described above, GSD describing PGRFA contribute to the achievement of the Treaty’s 

objectives of conservation and sustainable use.  GSD describing PGRFA also contributes to 

the achievement of the fair and equitable sharing of benefits arising from the use of PGRFA.  

The generation and exchange of data and information associated with PGRFA are important 

modes of benefit-sharing, and the Treaty explicitly recognizes exchange of information as a 

mechanism for benefit-sharing (Article 13.2). Article 17 further sets out that Parties will 

cooperate to develop a global information system to facilitate information exchange “with the 

expectation that such exchange of information will contribute to the sharing of benefits” 

(Article 17.1).  The Treaty also states that available non-confidential descriptive information 

associated with PGRFA should be made available with materials provided through the 

Multilateral System, subject to applicable law (Article 12.3 c).   Any action to restrict the 



exchange and use of publicly available GSD and other information associated with PGRFA 

potentially hinders achievement of the Treaty’s objectives.  

 

As part of research best-practices, GSD are routinely made openly available via international 

data repositories such as GenBank and the International Nucleotide Sequence Database 

Collaboration, as well as in journals found in print and online.  Additionally, scientists make 

large amounts of GSD freely available through sector and species specific online databases, 

such as the Genome Database for Rosaceae (link: https://www.rosaceae.org/), Gramene (link: 

http://www.gramene.org/), GrainGenes (link: https://wheat.pw.usda.gov/GG3/), and SoyBase 

(link: https://www.soybase.org/), to name a few.   

 

These repositories and journals further engender collaboration by providing a free flow of 

GSD describing PGRFA to both researchers and to the general public. Open access and 

collaboration are key benefits of the use of GSD describing PGRFA. Regulations that would 

restrict or preclude access to and sharing of GSD describing PGRFA would likely lead to a 

significant reduction in data sharing through these and other such mechanisms, stifle 

innovation, slow agricultural research and development, and impede responses to crises 

affecting crop production, with negative impacts for global food security. 

 

https://www.rosaceae.org/
http://www.gramene.org/
https://wheat.pw.usda.gov/GG3/
https://www.soybase.org/
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NCP GB8-016 MYPoW/DSI  

Submission of views and other information on “Digital sequence information”  

(Deadline: 31 March 2019) 

 

Terminology used 

As reflected in CBD decision COP13/16 as well as COP14/20, the term “Digital Sequence Information” 

serves as a placeholder until an alternative term is agreed. The Scoping study commissioned by 

CGRFA1, for example, explains that “genetic information” or “genomic information” is more common 

in scientific literature, whereas “DSI” is not commonly used.  

“DSI” may consist of information on the whole genome of a genetic resource (Whole Genome 

Sequence Information) or only small parts of the genome like Single Nucleotide Polymorphisms 

(SNPs).   

Germany emphasizes that terminology used in the research community evolves and corresponds to 

the rapidly evolving technologies and research fields (genomics, transcriptomics, proteomics etc.). 

Therefore, it might be difficult to agree on a definition of “DSI” that will be valid today as well as in 

the next 20 years. Germany is of the view, that “DSI” is part of a broader set of information related to 

genetic resources. 

“DSI” within the Plant Treaty 

Regarding “DSI” within the Plant Treaty, Germany would like to stress that besides passport data, 

phenotypic data and publications, genomic information (including “DSI”) is part of the Global 

Information System (GLIS) on PGRFA under Article 17 of the International Plant Treaty. As part of the 

GLIS it is already within the scope of the Plant Treaty. “DSI” is no physical material and therefore 

cannot be qualified as a genetic resource. For the same reason, access to “DSI” is not equivalent to 

“access to plant genetic resources for food and agriculture, or their genetic parts and components”, 

as mentioned in Article 12.3 (d) of the Plant Treaty text and Article 6.2 of SMTA. Germany is against 

any definition of genetic parts and components stating otherwise. 

Types and extent of uses of DSI on PGRFA 

“DSI” as such has limited value for use. To make use of “DSI”, data analyses and comparisons of data 

on a larger scale are often necessary. Important tools and methods that allow for targeted use are 

e.g. marker assisted selection (MAS), trait mapping (e.g. QTL mapping to develop targets for MAS), 

Genome Wide Association Studies (GWAS) among others.  

Sequencing and the use of “DSI” are important for PGR related activities including but not restricted 

to  

• identification and characterization, e.g. as an important step to prioritise target PGRFA 

for in situ, on farm or ex situ conservation 

• conservation, e.g. by exploring population size and structure or to estimate relationships 

between populations, e.g. for classification of endangerment of species 

                                                           
1 CGRFA Background Study Paper No. 68 Exploratory fact-finding scoping study on “digital sequence 

information” on genetic resources for food and agriculture  commissioned by CGRFA by Heinemann et al. 
(2018) 
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• collection and gene bank management, e.g. for the identification of duplicates, diversity 

assessment, establishment of core collections etc.  

• breeding and genetic improvements, e.g. by identifying key agronomic traits  

Although details on the generation and utilization of DSI in Germany are not available at the time 

being, Germany would like to state, that the abovementioned activities have impact to conservation 

management  and dramatically advancement of research  and substantially increased the efficiency 

of plant breeding in Germany already, and will continue to do so.  

Relevance of DSI on PGRFA for food security and nutrition 

PGRFA are the strategic reservoir of plant diversity on which all our food production depends. 

Germany emphasizes the importance of their conservation and sustainable use for the diversification 

of agri-food systems and the enhancement of food and nutrition security. In this regard, international 

collaboration and common efforts in research and development are essential to achieve the 

necessary quantity of food and the availability and affordability of nutrient-dense foods and 

improved dietary diversity worldwide. The relevance of DSI in this context has various dimensions.  

For ex situ conservation of PGRFA in gene banks, “DSI” applications are an efficient tool to (i) identify 

gaps, to (ii) unequivocally identify accessions during acquisition, to (iii) monitor regeneration and 

multiplication, to (iv) eliminate duplicates and (v) to scrutinize and clarify taxonomic relationships.  

Systematic genotyping of collections allows gene banks to monitor the level of genetic variation 

within their collections and can ensure quality control, as well as proper maintenance, distribution, 

and use of gene bank collections. 

Genetic sequencing and genomic technologies facilitate research on the genetic architecture of traits 

like disease resistance or important characteristics regarding the adaptation of crops to climate 

change and other challenges. With the use of genomic information, breeding processes can be and 

already have been enhanced, shortened and made more precise.  

One important achievement in Germany was the development of reference sequences for important 

crop plants including wheat (Triticum aestivum) barley (Hordeum vulgare) and rye (Secale cereale) by 

the Leibniz Institute of Plant Genetics and Crop Plant Research (IPK) and its national and international 

collaborators. The publicly available sequence information will benefit the development of new and 

improved varieties that are better adapted to changing environmental and climatic conditions and 

more resistant to plant diseases. 

Many crops that have been cultivated by humans in history, today could contribute to resilient and 

diverse agriculture, but are effectively neglected and receive limited research attention. Key research 

areas for future work on neglected and underutilised species (NUS) can be enhanced by genomic 

technologies and bioinformatics tools and include the genetic characterization of promising new 

species and making relevant information usable by farmers and breeders.   

The past decade has seen breathtakingly advances in life-sciences that have greatly promoted our 

understanding of biological processes ranging from individual cells, via organisms up to populations 

and ecosystems. It is evident that these achievements have been based on the availability and free 

access to information including DSI. This asset needs to be carefully hedged as a common good. 

Stifling the free and unlimited availability of DSI is expected to massively hamper research on PGR 

and smother the international collaboration to improve the conservation management between 

gene banks.  
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Actors involved with DSI on PGRFA 

Main actors and institutions involved with DSI on PGRFA are gene banks, universities and research 

institutions, breeding companies, DNA sequencing services, databases and bioinformatic networks. 

The way from generating sequence information out of a PGRFA, handling and storing of resulting 

data, publishing and making the resulting digital information accessible and available for targeted use 

is very complex. It involves different actors, collaboration at the national and international level and 

exchange of information at different points in time. 

The value of DSI is leveraged by the interconnection of different actors. This has been facilitated by 

the rapid progress in bioinformatics, which have become an important backbone of making use of 

genomic technologies. As an example, the German Federal ex situ Genebank for Agricultural and 

Horticultural Crop Species based at IPK, nowadays uses DSI to assess the genetic diversity captured 

within its major collections. Through bioinformatics, IPK is developing ways of storing and analysing 

relevant data to facilitate informed access to its collections. This facilitates the use of the existing 

diversity in the gene bank collection for research and breeding. 

Sequencing of genetic resources has been automated using sequencing machines. The proper 

management, analysis and assessment of large amounts of the resulting sequence data still seems to 

be challenging and is not standardized.  

Germany therefore is convinced that a better understanding is necessary on how these processes 

work, interact and can be further advanced. Which steps are necessary from sequencing of PGR 

material and generation of DSI in research institutions to the transfer of sequence information in 

digital form? What are the steps to publish such data in international databases, such as those of the 

International Nucleotide Sequence Database Collaboration (INSDC) connected to the databases at 

the EMBL-EBI, NCBI and DDBJ for documentation or archiving in generally available form? How can 

we support open access to sequence information for research and breeding? What is needed for a 

more user-friendly provision of DSI, e.g. via so-called Application Programming Interfaces (API) or 

other means? 

As mentioned above, the actors involved are inter-connected internationally, and we need common 

efforts in all countries to make use of the advantages that DSI offers to reach our common goals. 

Germany therefore fully supports the development, maintenance and increase of capacity in all 

countries to generate and use DSI.  



Views and Other Information on Digital Sequence Information from Japan to 

the Eighth Session of the Governing Body 

 
The Government of Japan would like to submit the following information on views and other 

information on digital sequence information (DSI) to the Eighth Session of the Governing Body, as a 

reply to Notification NCP GB8-016-MYpoW/DSI, based on Resolution 13/2017 of the Treaty. 

 

The “open science” approach, under which anyone can freely access scientific research results, has 

been promoted in recent years, enabling all countries, both developed and developing, to leverage such 

results.  According to the International Nucleotide Sequence Database Collaboration (INSDC), which 

maintains the international DSI database, as many as 172 countries were using the database between 

2014 and 20161. 

The disclosure of DSI has been required as a selection criteria for publishing research in most 

international academic journals including Science and Nature.  This type of disclosure and open use of 

DSI have been instrumental to innovations in science and their sustainable use.  Any attempts at 

regulating the use of DSI would put a halt to such innovations and sustainable use. 

 

Our input on each category of information to be submitted are as follows: 

 

1. Terminology used in this area  

We think that “Genetic Sequence Data” is the most appropriate terminology, as it is widely used, and 

considered to be a clear term in the scientific community. 

 

2. Actors involved in DSI on PGRFA 

Researchers in Ecology and Breeding 

 

3. The types and extent of uses of DSI on PGRFA, such as: characterization; breeding and genetic 

improvement; conservation; identification of PGRFA; 

We believe that accumulation, open-access and free use of DSI will facilitate the development of 

science, and will benefit conservation and sustainable use of biological diversity as explained below. The 

following activities could be hindered if open-access and free use of DSI are to be restricted. 

  By using DNA markers which identify differences in sequences, it has become possible to efficiently 

select individuals with the useful gene(s) associated with the target traits from progeny in plant breeding 

processes.  Such a technology is used worldwide in order to develop new varieties that meet various 

needs. 

<Example> 

Rice was the first crop whose whole genome sequence was decoded completely and precisely. The 

decoding was accomplished by a consortium comprising of public laboratories in various parts of the 

                                                   
1 (Europe 46, Asia 43, South/Central America 35, Africa 32, Oceania 14, and North America  Website access: 
1,621,300 page views) 



world 2 .  The annotated sequences were released and made available for public use 3 . This 

information is widely used to isolate important genes or to develop DNA markers, as well as to 

provide the basis for genome analysis of other crops in the Poaceae family, such as maize and wheat.  

 

4. The relevance of DSI on PGRFA for food security and nutrition 

There are increasing concerns that global strains in the balance of food supply and demand may occur 

in the medium to long term, due to an increase in global population, projected economic growth in 

developing countries, the chronic malnutrition in such countries and increasing weather abnormality.  

Such conditions render it increasingly necessary to promote sustainable agricultural production 

activities, especially in developing countries. 

In order to establish stable and sustainable production of agricultural crops in developing countries that 

are vulnerable to climate change, drought, high salinity and poor soil, Japan International Research 

Center for Agriculture Sciences (JIRCAS) is now working on development of breeding materials and 

basic breeding technologies for highly productive crops adaptable to such adverse environments 

through the use of DSI.  Specific examples are as follows: 

(1) Rice and Soybeans 

For rice, JIRCAS is developing breeding materials which have high temperature resistance, drought 

tolerance, phosphate deficiency resistance and high nitrogen use efficiency.  For soybeans, JIRCAS is 

developing breeding materials which are tolerant to drought and high salinity. 

 

(2) Guinea yam (Dioscorea rotundata)  

Guinea yam (D. rotundata) is an important staple food crop especially in West Africa. To improve 

breeding efficiency, JIRCAS attempted to generate fundamental genomic information and test the 

applicability of molecular tools.  In the whole genome sequence of D. rotundata (594 Mb), 26,198 

genes were forecasted, and a DNA marker for sex discrimination was developed, using genomic and 

phenotypic information. This marker enables breeders to examine the sex of their materials at the 

young seedling stage.  It also demonstrates the potential of using genomic information to further 

improve breeding efficiency in yam. 

 

(3) Quinoa 

Quinoa, a pseudocereal originating from the Andes region of South America, is emerging as an 

important crop with the potential to contribute to global food security due to its high nutritional value 

and ability to tolerate adverse environments.  However, molecular analysis of quinoa is limited by its 

genome complexity derived from allotetraploidy and its genetic heterogeneity due to outcrossing. 

Through the use of DSI, JIRCAS established the inbred quinoa accession Kd, presented the draft genome 

                                                   
2 Japan, U.S., U.K., China, Taiwan, France, India, Republic of Korea, Brazil, Thailand 
3 The database for this sequencing project (Rice Annotation Project Database) which is operated by the National 
Agriculture and Food Research Organization of Japan, was accessed by total of 143 countries other than Japan 
(Europe 47, Asia 22, South/Central America 24, Africa 31, Oceania 2, North America 2, Middle East 15).  A total of 
1,312,614 pages were accessed. (Jan 1 to Dec.31, 2016) 



sequence of Kd using next generation sequencing, and constructed the free- access Quinoa Genome 

DataBase. Thus, these findings from the use of DSI provide insights into the mechanisms underlying the 

agronomically important traits of quinoa. 

 

 

  





Comentarios de Argentina acerca de las posibles consecuencias del uso de la 

“información digital sobre secuencias” (IDS) de recursos genéticos para los objetivos del 

Tratado Internacional sobre Recursos Genéticos para la Alimentación y la Agricultura (en 

adelante, El Tratado). 

Posición de Argentina sobre Información digital sobre Secuencias (IDS) 

I. Terminología utilizada en este ámbito 

1. A criterio de Argentina, de la interpretación de los términos de la expresión 
“Información Digital sobre Secuencias de Recursos Genéticos” surge que la 
“información”, como componente del “recurso genético”, está incluida en la definición de 
“material genético” del artículo 2 del Tratado. 

2. Asimismo, en los trabajos preparatorios del Convenio de Biodiversidad (CBD), las Partes 
coincidían en que la referencia al acceso a la información y datos de los recursos genéticos 
era un elemento importante para la conservación y el uso sustentable, garantizando el 
beneficio mutuo por el uso de los recursos. 

3. En consecuencia, la “información” y datos forman parte del concepto “recurso 
genético”, por lo que no es necesario realizar modificación alguna en el Tratado para 
incluir su tratamiento.  

4. Con relación a la cuestión terminológica, la terminología que mejor refleja el uso actual 
en el ámbito científico es “información genética”, que es preferible a “información digital 
sobre secuencias”. Ello porque a) el término “digital” supondría una sola forma de 
trasmisión de la información, pero pueden existir otras formas de trasmisión de la 
información que no fueran digitales; y b) el término “secuencia” sólo refiere a la 
información contenida en la posición secuencial de nucleótidos en ADN o ARN y no 
contempla otra información contenida en las biomoléculas. 

Antecedentes  

En términos generales, es importante recordar que los objetivos del Tratado Internacional 
están en armonía con el Convenio sobre la Diversidad Biológica (CBD). 

Al analizar la cuestión de la secuenciación digital y su efecto sobre los objetivos de TIRFAA, 
se genera la necesidad de clarificar la definición de los conceptos “recursos genéticos” o 
“material genético” para determinar si la información de las secuencias genéticas de los 
recursos constituye o no un recurso genético en base a los términos acordados en el 
artículo 2 del Tratado Internacional, que coincidentemente son similares a los contenidos 
en el artículo 2 de la CBD. 

 

 



1) Definiciones 

> Definiciones en CDB  

Por “recursos genéticos” se entiende el material genético de valor real o potencial. 

Por “material genético” se entiende todo material de origen vegetal, animal, microbiano o 
de otro tipo que contenga unidades funcionales de la herencia. 

> Definiciones en el Tratado 

Por “recursos fitogenéticos para la alimentación y la agricultura” se entiende cualquier 
material genético de origen vegetal de valor real o potencial para la alimentación y la 
agricultura. 

Por “material genético” se entiende cualquier material de origen vegetal, incluido el 
material reproductivo y de propagación vegetativa, que contiene unidades funcionales de 
la herencia. 

Conceptualizaciones 

En relación con la definición del concepto “material genético”, entre las varias acepciones 
posibles, el Diccionario de Oxford, al considerar la palabra “material” como sustantivo, la 
define como: 

1- a) la materia de la cual una cosa está hecha o de la cual puede hacerse; b) las partes 
constitutivas de algo; y 

2- información, evidencia, ideas, etc, que pueden usarse para crear un libro u otra 
obra.  (en igual sentido Collins). 

Si bien la palabra "material" refiere a "materia" que es una sustancia física y tangible, y 
que en general se distingue y opone a mente y espíritu (realidades intangibles), el término 
"material" no debe confundirse con  materia. En este sentido, en el campo de los recursos 
genéticos, en general, y de los recursos fitogenéticos, en particular, la definición del 
término "material" admite la interpretación de que el mismo incluye la información 
asociada con el recurso genético, del cual esta información es parte constitutiva, sin 
importar el modo en que se transmite. 

Por su parte, el término “genético” es un adjetivo que deriva de origen y el mismo 
diccionario la define como: 

1- a) De o perteneciente a, o que involucra el origen; surgir de un origen común; b) de o 
perteneciente a la Genética o los genes; hereditario; y 2- generativo, productivo. 

La “herencia genética” significa entre otras cosas: 

1- lo que es transmitido de una generación a otra mediante los genes; 2- la constitución 
genética de un individuo. Remite al tema de la reproducción del material, la cual dado los 



avances científicos y tecnológicos actuales puede efectuarse a partir del recurso genético 
in situ, ex situ o por medio de la secuencia genética del recurso (sea esta digital o de otro 
formato, por ej, análogo).   

En vista de las consideraciones anteriores, a criterio de Argentina, de la interpretación 
literal de los términos surge que la “información”, como componente del “recurso 
genético”, está incluida en la definición de “material genético” del artículo 2 del Tratado 
Internacional. 

2) La cuestión de la “información” en los trabajos preparatorios del Convenio de 
Biodiversidad 

Al momento de la negociación del Convenio de Biodiversidad, las Partes coincidían en que 
la referencia al acceso a la información y datos de los recursos genéticos era un elemento 
importante para la conservación y el uso sustentable (…) garantizando el beneficio mutuo 
por el uso de los recursos (Report of the ad hoc working group on the work of its second 
session in preparation for a legal instrument on biological diversity of the planet 
UNEP/BIO.DIV.2/3 - 23 FEBRUARY 1990) 

Asimismo, cuando los negociadores discutieron el objetivo del Convenio definieron 
algunos consensos mínimos, tales como the scope of access to biological diversity should 
include genetic material (…) It also included direct physical access to biological diversity, as 
well as, indirect access, e.g. access to information. (Report of the ad hoc working group of 
legal and technical experts on biological diversity on the work of its second session 
UNEP/BIO.DIV/WG.2/2/5 - 7 MARCH 1991). 

Estos consensos se pueden ver reflejados en la redacción de los primeros borradores, por 
ejemplo, el Artículo 13 sobre "Access to [Biological Diversity] [Genetic material]" se definía 
como objetivo del Convenio en materia de Acceso, al acceso a both direct physical access 
to genetic material and access to information about the genetic material (Note to facilitate 
understanding of issues contained in articles under consideration by sub-working group II - 
UNEP/BIO.DIV/WG.2/3/7   29 APRIL 1991). 

En consecuencia, a criterio de Argentina la información y datos forman parte del concepto 
recurso genético, por lo que no es necesario realizar modificación alguna en Tratado para 
incluir su tratamiento.  

c) Cuestiones terminológicas 

Con relación a la cuestión terminológica, Argentina sostiene que la terminología que 
mejor refleja el uso actual en el ámbito científico es “información genética”. Dado que el 
término “digital” supondría una sola forma de trasmisión de la información y podría haber 
otras no digitales y el término secuencia sólo refiere a la información contenida en la 
posición secuencial de nucleótidos en ADN o ARN o de aminoácidos en una proteína y no 
contempla otra información contenida en estas biomoléculas, tales como la estructura 



tridimensional, o grado de metilación u otras modificaciones que podrían ser fuente de 
información sobre la expresión y o regulación de la expresión de las mismas. 

Efectos del uso de secuencias genéticas en los objetivos del Tratado. 

Los objetivos del Tratado son “La conservación y la utilización sostenible de los recursos 
fitogenéticos para la alimentación y la agricultura y la distribución justa y equitativa de los 
beneficios derivados de su utilización en armonía con el Convenio sobre la Diversidad 
Biológica, para una agricultura sostenible y la seguridad alimentaria” (Artículo 1 del 
Tratado). 

La Argentina coincide en que la secuenciación contribuye actualmente a la conservación, 
el uso sostenible para una agricultura sostenible y la seguridad alimentaria, pero que sólo 
ofrece un desafío para la distribución justa y equitativa, en términos monetarios, cuando 
un Receptor comercializa un Producto que sea un recurso fitogenético para la 
alimentación y la agricultura que incorpore el Material mencionado en el artículo 3 del 
presente Acuerdo Normalizado de Transferencia de Materiales, y dicho Producto no esté 
disponible sin restricciones para otras personas con fines de investigación y mejoramiento 
ulteriores.  

En términos no monetarios, la distribución de beneficios se produce cuando un Receptor, 
que comercialice un Producto que sea un recurso fitogenético para la alimentación y la 
agricultura que incorpore el Material mencionado en el artículo 3 del Acuerdo 
Normalizado de Transferencia de Material, y dicho Producto esté disponible sin 
restricciones para otras personas con fines de investigación y mejoramiento ulteriores. 

II. Los agentes que se ocupan de DSI de RFAA 

En la Argentina, los agentes que se ocupan de la cuestión de DSI en recursos genéticos 
para la Alimentación y la Agricultura son: La Secretaría de Agroindustria de la Nación 
(dependiente del Ministerio de la Producción),  el Instituto Nacional de Tecnología 
Agropecuaria (INTA), el Instituto Nacional de Semillas (INASE), la Secretaría de Ambiente y 
Desarrollo Sustentable de la Nación, y el Ministerio de Relaciones Exteriores y Culto. 

III. La relevancia de los DSI en los RFAA para la seguridad alimentaria y la nutrición. 

Dados los comentarios realizados en el punto I, la Argentina considera que los DSI son 
fundamentales en cualquier discusión relacionada con cuestiones de seguridad 
alimentaria y nutrición. En un sentido más general, la consideración de la “información 
genética”, según se definió en el punto I, permitirá que la letra y el espíritu del Tratado 
sigan preservándose en el tiempo, a medida que tiene lugar el cambio tecnológico y se 
van produciendo los nuevos desarrollos y descubrimientos. 

 



Views and other information on “Digital sequence information (DSI)” on 

PGRFA from Italy 

 

During its Seventh Session, held in Kigali, Rwanda, from 30 October to 3 November 2017, the Governing 

Body invited Contracting Parties for submissions on “Digital Sequence Information” (DSI) on Plant Genetic 

Resources for Food and Agriculture (PGRFA), including terminology used in this area, actors involved, the 

types and extent of uses of “DSI” on PGRFA, as well as on relevance of “DSI” on PGRFA for food security and 

nutrition, in order to facilitate consideration by the Governing Body, at its Eighth Session, of the potential 

implications of the use of “DSI” on PGRFA for the objectives of the International Treaty, including exchange, 

access and the fair and equitable sharing of the benefits arising from their use.  

Digital Sequence Information (DSI) is at the forefront on the sustainable use of plant genetic resources for 

food and agriculture (PGRFA). It has implications in several areas on which the International Treaty acts 

such as characterization, conservation, breeding and genetic improvement and identification. This 

terminology designs several kinds of data that can be stored in databases in the form of electronic 

information. Mainly it refers to DNA information in the form of sequence of nucleotides (A, T, C, G). The 

genetic information can include also protein information such as aminoacid sequences, RNA data related to 

the transcriptome, epigenetic signatures, metabolite and phenotypic data. All this information can be 

transmitted and exchanged electronically without the possession of the biological material. 

The are several debates about the terminology used, if DSI can substitute the possession of the biological 

genetic material and how regulate the exchange of this kind of information. 

 

Terminology 

Several terms have been used to address this area that include: “genetic sequence data”, “genetic 

sequence information”, “genetic information”, “dematerialized genetic resources”, “in silico utilization”. 

Concerning the terminology, for Italy, Digital Sequence Information (DSI) does not reflect the most 

important trait that characterize this kind of data. DSI are several forms of “genetic” data such as DNA or 

RNA sequence, protein information such as aminoacid sequence, epigenetic signature, metabolic or 

phenotypic data. So, the term “genetic” should be included in the terminology. Moreover, the term DSI is 

rarely found in scientific literature. Among the different terms proposed “Genetic Sequence Data” (GSD) 

appears the most appropriate. 

Actors 

Many actors play important roles in GSD on PGRFA. Governments and public institutions play a central role 

in the maintenance of about 1700 public databases so far recorded. Maintaining these resources is highly 

costly and massive investments are needed to uphold them active and freely available. 

Scientific journals and granting bodies have a central role in keeping freely available and open access GSD. 

The most important scientific journals require the submission of GSD in a public database as a condition of 

publication. Even granting bodies start to put requirements to make public GSD arising from work 

completely or partially funded through them.  



Private sector as well private acting public institutions may have interest in generating and using GSD such 

as establishing intellectual property (IP). The public at a large may have interest in GSD not primarily 

including income or IP.  

Relevance of GSD for food security and nutrition and for the three objectives of the International Treaty 

on PGRFA. 

GSD are playing an increasing important role for food security and nutrition. There are many uses of GSD 

that affect characterization, conservation and use in breeding and genetic improvement of crops. 

Management of PGRFA collections, for example, relies on genotyping with molecular markers (e.g. SNPs) 

that allows the correct estimation of genetic diversity, the redundancies within and among collections and 

can inform germplasm curators about the best actions for maintenance and use of PGRFA. Identification of 

important genes controlling agronomic traits important for food security and nutrition throughout 

association studies (e.g. GWAS, biparental genetic mapping) requires the use of massive genotyping and 

phenotyping data. Then, Marker Assisted Breeding (MAB) and Genomic Selections (GS) strategies involve 

large use of GSD data such as whole genome SNP data. Eventually, application of New Breeding Techniques 

(NBT) such as the emerging genome editing CRISPR-Cas9 technique require, as well, GSD for RNA guide 

(gRNA) design and off target checking.   

Nevertheless, GSD cannot be substitutive of the genetic material. They are not a genetic resource. 

In the International Treaty on Plant Genetic Resources for Food and Agriculture “genetic resources” and 

“genetic material” are defined in Article 2 as follow: 

“Plant genetic resources for food and agriculture”: “any genetic material of plant origin of actual or 

potential value for food and agriculture”. 

“Genetic material”: “any material of plant origin, including reproductive and vegetative propagating 

material, containing functional units of heredity”.  

These definitions state clearly that the genetic resources must contain “functional units of heredity”. 

Genetic sequence data by definition do not contain “functional units of heredity” like DNA so, they are not 

genetic resources nor genetic material. 

Previsions about using this kind of data to reconstruct the biological material from which it was obtained, 

as reported in the Background Study n.68 (Heinemann et al 2018), are quite speculative and premature. 

The examples reported about the reconstruction of a functional virus from its genomic sequence (Wimmer 

et al, 2006) as a proof of interchangeability is not very pertinent. Viruses have a small genome (up to few 

kb) and are something in between life and non-life.  They have not a cellular machinery, they recruit the 

host cellular machinery to complete their cycle. Reconstructing from a scratch a functional eukaryotic, or 

even a prokaryotic organism, starting from GSD would be quite challenging and, at the current state of the 

art, not achievable. The background study n.68 itself reports in the conclusion alerts about future 

projections of GSD on GRFA such as: “…some of the projections of future value may fail to be realized, or 

even later viewed as hype” highlighting that some of prospections are not achievable at the current state of 

the art.  

The Secretariat of the International Treaty of Plant Genetic Resources for Food and Agriculture (ITPGRFA) 

commissioned a scoping study to highlight how the emerging sectors of DSI, synthetic biology and genomic 

affect the Treaty and specifically its access and benefit sharing protocols (Welch et al 2017).  The scoping 



study highlighted that the genomic advancement “raises significant challenges to the ABS logic of 

identification, and the different expectations of monitoring that are currently in the Treaty framework”. The 

author reported that “monitoring DSI exchange is a challenging prospect”. Moreover, they noted that the 

same sequence may occur in multiple organisms making difficult to identify the source of the gene 

sequence. In addition, an individual sequence may have value as part of a group of sequences from diverse 

sources in order to associate a particular trait to the causal gene (e.g. through GWAS). All these aspects 

further challenge the ABS principles and the Multilateral System.  As genomic and “gene editing techniques 

become more accessible and democratized, the Treaty will need to keep pace with the rapidly expanding 

ecosystem” stated the authors in the scoping study. They suggest, as well, a wide range of benefits related 

to GSD, most of which can be categorized as non-monetary benefits, such as facilitated access to PGRFA 

within the MLS, exchange of information, capacity-building, and access to and transfer of technology.  

Considering GSD as if they were genetic resources or genetic material can have deleterious consequences 

in term of scientific progress and innovation at large and on PGFRA in particular. This would hamper the 

free sharing of information that are crucial for identification, characterization, conservation and use PGRFA 

threaten their efficient conservation and sustainable use.  

Constrains to manage, generate and analyze GSD exist in developing countries hampering access, exchange 

and benefit sharing. These constrains are infrastructural, the so called “digital divide”, but also cultural, a 

mixture of social, psychological, economic and research capabilities and skills, (Bezuidenhout et al 2017). 

Nevertheless, these constrains cannot be the reason to restrict the free use of GSD. The main goal in the 

future is to remove obstacles and constrains that exist and not to add further ones limiting the open access 

to GSD.  

An example of the access and benefits sharing is well represented by the recent work done at the 

International Institute of Tropical Agriculture (IITA) in Nairobi, Kenia, aimed at inactivating the banana 

streak virus (eBSV), a major challenge in banana cultivation and breeding. Banana is a staple food for many 

African populations. Moreover, because of its deep sterility, the cultivated banana is a very vulnerable crop. 

In this work the IITA applied the emerging and innovative CRISPR-Cas9 technology to inactivate the virus 

(Tripathi et al 2019). This work is an example of the benefit sharing for developing countries of free GSD 

availability. RNA guides (gRNAs) were designed using virus strains sequence freely downloaded from NCBI 

database. The checking of potential off targets in the banana genome was done using the freely available 

whole genome sequence downloaded from the banana genome hub database (http://banana-genome-

hub.southgreen.fr; D’Hont et al 2012). This is a clear example of access and fair and equitable benefit 

sharing of genetic information whose beneficiary are the developing countries. In fact, all the genetic 

sequence data, for both the viruses and for the banana genome, were obtained from laboratories 

distributed in developed countries and made freely available without any restriction or constrain. The 

beneficiary of the free access and use was a developing country. Restriction in usage of the sequence data 

would have hampered this important step for an important staple food for developing countries.  

Italy in the last decades has played an important role in this arena generating and using freely available 

GSD. It took part to international consortia that obtain and release the whole genome sequences of 

important plants for food and agriculture such as wheat, grape, tomato, apple, peach, strawberry, citrus, 

potato and pear, in some cases coordinating the initiative (as for grapevine, apple, tomato and peach). 

Some whole genome sequences were made freely available to the scientific community prior the 

publication under the Fort Lauderdale agreement. It contributed as well to the built and the release of 

important genomic tools such as SNP arrays. Data and tools were made freely available to the whole 

http://banana-genome-hub.southgreen.fr/
http://banana-genome-hub.southgreen.fr/


scientific community in the strong believe that public available data would have been beneficial for the 

progress of science and knowledge. Italy, as well, has had benefits of the freely available data. 

Management, characterization and innovative conservation strategies of Italian ex situ germplasm 

collections of PGRFA have been achieved thanks to the availability of freely available molecular markers 

(e.g. SSRs and SNP arrays). Genetic improvement of traits related to important agronomic traits such as 

disease and pest resistance (apple scab, grapevine downy and powdery mildew, wheat powdery mildew 

among others) and tolerance to climate constrains (e.g. drought) have been achieved or are underway 

thanks to the free availability of GSD.  

In view of the increasing importance of GSD on PGRFA further in-depth studies highlighting their  role on 

PGFRA are necessary. The studies should cover examples of uses of GSD on PGFRA addressing, 

identification, conservation, characterization, and sustainable use in breeding and genetic improvement in 

both developing and developed countries. These studies need to address, as well, economic evaluations of 

the consequences of putative restrictions in access and use of GSD on PGFRA for both developing and 

developed countries. It is important to perform cost benefit analyses that take in consideration both direct 

and indirect costs and benefits arising from different scenarios of restrictions in access and use of GSD on 

PGFRA. These analyses should include benefits and costs of capacity building and support in developing 

countries and least developed countries to allow them to generate, manage, analyze and use of GSD.  This 

analysis would be a cornerstone to take informed decisions on this important issue that may affect the 

sustainable use of PGFRA and food and nutrition security of the whole planet.  
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Submission by BELGIUM to notification NCP GB8-020 MYPoW/DSI: 

Invitation to submit views and other information on “Digital sequence information” 

 

Belgium is pleased to provide views and information on Digital sequence information, more 

specifically on terminology used in this area and the relevance of DSI on PGRFA for food security 

and nutrition.  

 

Belgium emphasizes the importance of adopting a science-based approach when exploring a possible 

common understanding of the scope, definition and concept of DSI. Belgium would like to underline 

that a process was set up under CBD decision 14/20 in order to provide such a science-based approach 

and assist in further clarifying the concept and the scope of DSI in the context of the CBD and its 

protocols, as well as assist with the identification of possible appropriate terminology. Belgium 

believes that this process could be useful to FAO in its endeavour to come to an approach to “DSI”. 

Although we believe it is important not to pre-empt the results of this approach, Belgium would like 

to stress that a definition of DSI should be based on appropriate relevant terminology and clear terms. 

To identify appropriate and more precise terminology, it can be useful to explore the terms commonly 

used by the scientific community in the context of genetic research. These terms include, for instance, 

genetic sequence data, nucleotide sequence data, and genetic sequences.  

 

We note that relevant terminology is used also in international organizations in the context of their 

activities, such as the WHO. In particular, the WHO PIP Framework uses the term genetic sequence 

data, and defines genetic sequences as: “The order of nucleotides found in a molecule of DNA or 

RNA. They contain the genetic information that determines the biological characteristics of an 

organism or a virus”. It would be useful to take into account relevant existing and agreed terms and 

definitions for the eventual establishment of a clear terminology for DSI.  

 

Belgium believes that generation, access to and use of DSI may have important and positive effects 

on the conservation and sustainable use of biological diversity, including of plants for food and 

agriculture. We believe that accessibility to data for research purposes should be as open as possible, 

on order to foster information sharing and further increase knowledge and innovation.  

 

We emphasize that public or open access databases are maintained by public funding, and data 

published in these databases are the results of researchers’ work made available to freely share 

information, including DSI. Bearing this in mind, public databases and open access to their data are 

a form of non-monetary benefit sharing and contribute to the fair and equitable sharing of benefits.  

 

Finally, Belgium acknowledges, however, that many countries may lack capacity to generate, access 

and use digital sequence information on genetic resources for food and agriculture. In general, 

Belgium strongly supports the development, maintenance and increase of capacity in all States to 

generate, access and use DSI.  



 

Digital Sequence Information (DSI) in Namibia 

The Governing Body invited Contracting Parties, other governments, relevant stakeholders and 

individuals with relevant expertise on the matter to provide information to the Governing Body, 

including on:  

- terminology used in this area;  

- actors involved with DSI on plant genetic resources for food and agriculture (PGRFA);  

- the types and extent of uses of DSI on PGRFA, such as: characterization; breeding and genetic 

improvement; conservation; identification of PGRFA;  

- the relevance of DSI on PGRFA for food security and nutrition.  

In response to the above mention request, Namibia currently does have legal framework in place to 

regulate DSI on PGRFA. The use of DSI in Namibia is limited to basic research by the government 

ministries, organisations and agencies (OMAs), academic and other research institutions focusing on 

characterization and identification of PGRFA for baseline information in the country.  

 

 



 

  
Invitation to submit views and other information on “Digital sequence information”: 

Potential implications of the use of “digital sequence information” (DSI) on genetic resources for 

the objectives of the International Treaty 

Views and/or inputs on DSI: 

1. I feel that any grey areas on the potential long-term (negative) effects or outcome of 

germplasm exchange through the multilateral system of access and benefit sharing may 

increase the potential risk of mistrust between providers and users of PGRFA. 

2. The inclusion of Digital Sequence Information or Genetic Sequence Data on genetic 

resources for the objectives of the International Treaty would therefore enable continuous 

tracking of the movement (exchange) of every genetic resources between the various 

potential users of PGRFA (genetic resources) for various purposes, (including research) 

up to the point where PGRFA are commercialized.  

3. Thus, agreeing on inclusion of GSD for purposes of tracking the movement of PGRFA in 

the MLS-ABS may strengthen trust between providers and recipients of PGRFA, 

and thus promote transparency in the global efforts to meet some of the Sustainable 

Development Goals (Zero hunger and improved food and nutrition security). 

4. Hence it is against this backdrop that I personally feel that the inclusion of DSI is 

indispensable, and thus must be ensured in order to avoid possibilities of cultivating 

division among contracting parties. This is because any division may turn may affect the 

sustainability of this international instrument (ITPGRFA) which despite being new has 

already contributed immensely in halting the imminent erosion and extinction of crop 

genetic diversity. Thus its birth was an important turning point that need to be upheld 

through strengthening transparency and trust not only among contracting parties but also 

with non-contracting parties who still wish to eventually also accede and become party to 

the Treaty. 

Regarding the issue of appropriate terminology: 

5. While Digital sequence information on one hand seem to be an all-encompassing phrase, 

it however also sometimes seem confusing. On the other hand, the term or phrase 

“Genetic Sequence Data” is self-explanatory and thus less confusion. Perhaps, “Genetic 

sequence information” (GSI) may also need to be considered as a more appropriate 

phrase or option even though its self-explanatory nature may easily frighten private 

institutions or breeders who are currently reluctant to divulge or share such information 

on PGRFA once they have made some desirable improvements or modifications on them. 

Nevertheless, the inclusion of DSI is still very key in creating or building transparency 

Eswatini 



and therefore an element of trust among users (recepients) and providers of PGRFA or 

genetic resources so as not to risk a breakdown of this very important international 

agreement. 

6. Hence there is need to continue engaging and eventually convincing stakeholders on the 

inclusion or marrying DSI to the genetic resources in order to enhance the flow or 

exchange of PGRFA under the MLS-ABS of the ITPGRFA. 



NOTIFICATIONs NCP GB8-016 MYPoW/DSI and NCP GB8-020 MYPoW/DSI, 

Inputs by Brazil 

 

 

Introduction 

Through Notifications NCP GB8-016 MYPoW/DSI and NCP GB8-020 MYPoW/DSI, the 

Contracting Parties were requested to provide the following information regarding the 

potential implications of the use of digital sequence information on plant genetic resources for 

food and agriculture: 

- terminology used in this area; 

- actors involved with DSI on PGRFA; 

- the types and extent of uses of DSI on PGRFA, such as: characterization; breeding  

- and genetic improvement; conservation; identification of PGRFA;  

- the relevance of DSI on PGRFA for food security and nutrition 

 

I - Terminology used in this area; 

 

Brazil believes that, although there is no international consensus on terminology, Digital 

Sequence Information (DSI) is not the most appropriate term for the use of the specific order 

of nucleotides in the genetic material, be it DNA or RNA. The 14th Conference of the Parties to 

the Convention on Biological Diversity decided to establish an extended Ad Hoc Technical 

Expert Group to discuss the concept of Digital Sequence Information on Genetic Resources, 

being that expression a placeholder until an alternative term is agreed. 

 

II - Actors involved with DSI on plant genetic resources for food and agriculture (PGRFA); 

 

The actors involved with DSI on PGRFA are the public and private research institutions, gene 

banks, breeding companies and institutions involved in the conservation and phylogenetic 

studies of GRs. 

 

With the advancement of scientific research involving Omics and the lowering of costs to carry 

out gene sequencing the use of DSI has become essential for science in its most fields. Basic 

research, development, innovation, conservation and sustainable use of RGs, all make use of 

DSI.   

 



As examples of the most different fields stands out the supports for taxonomic identification; 

identification of new species; development, improvement and breeding of new products 

(crops and breeds); protection against pests and pathogens; sustainable use of GRs, 

conservation of biological diversity and ecosystems, among others.  

 

III - The types and extent of uses of DSI on PGRFA, such as: characterization; breeding and 

genetic improvement; conservation; identification of PGRFA; 

 

As mentioned before different fields related to PGRFA use benefit from the use of DSI. For 

example: 

 

a) Identification and characterization: using DSI makes it possible to identify and characterize 

plants and/or traits of particular interest in a faster and more precise way. This accelerates and 

facilitates the development of new products in addition to saving financial and human 

resources. In this way it is possible to develop more productive and/or more resistant/resilient 

cultivars to biotic factors (diseases, pests, among others) and/or abiotic factors (drought, salt, 

different temperatures, concentration of aluminum, among others). It is believed that the 

development time of a product using DSI is about 10 to 20 times faster than using traditional 

plant breeding. Through the process of identification and characterization it is also possible to 

select cultivars more adapted to different regions and needs, which is particularly important 

when considering food and nutritional security, the need to increase productivity without 

increasing the cultivation area and climate change. 

 

b) Conservation: The use of DSI, linked to genomic characterization, is particularly important 

for the conservation of PGRFA because it allows for the preservation of specimens of interest 

and maintains the diversity of a given population. It is minimally invasive.   

 

All types of PGRFA conservation benefit from the use of DSI. Through ex situ conservation it is 

possible to search for an individual or characteristic of interest in a gene bank and or prevent 

the unnecessary maintenance of duplicate material   gene banks. In situ conservation is 

facilitated by the identification and discrimination of individuals and populations of genetic 

value as already mentioned previously. And through on farm conservation it is possible to 

evaluate the diversity of a given population by sequencing of representative samples, a tool for 

the validation of policies and programs that give incentive to this form of conservation. 

 



c) Management and restoration: Through the identification, characterization and conservation 

of PGRFAs, it is possible to know better a particular ecosystem in order to explore the GRs in a 

sustainable way, for conservation or restoration. By identifying the genetic representation and 

make-up of the species in a given ecosystem, the use of genomic characterization - using 

therefore DSI - the replacement (or enrichment) of endangered or even displaced species can 

be planned.  

 

d) Monitoring: DSI can be used to monitor and detect threats to PGRFAs in a variety of ways, 

such as new pests, diseases, invasive species, loss of diversity, population reduction, among 

others. Once these threats are detected, preventive action can be taken to avoid the loss of 

PGRFAs or measures can be adopted to reduce the negative impact on them. 

 

e) Development of new PGRFAs and preservation of existing PGRFAs: Using information from 

databases and synthetic biology, new PGRFAs can be developed for new needs and 

applications. Among these needs and specific users, some stand out as cultivars adapted to 

higher temperatures and/or water stress; cultivars that are more resistant to pests and 

diseases; cultivars that require less or no use of pesticides or fertilizers; cultivars with higher 

nutritional value; cultivars for people with dietary restrictions or specific allergies ; among 

others. 

 

f) Information sharing and science progress: the use of digital sequence information on genetic 

resources for non-commercial research and development should be subject to simplified 

measures according to domestic legislation, allowing for the faster advancement of scientific 

research, the advancement of the bioeconomy, the sustainable use and conservation of 

biodiversity and the fair and equitable sharing of benefits derived from the commercial 

utilization of digital sequence information on genetic resources. As examples of these 

arrangements are the various consortia of genome sequencing for different PGRFAs, such as 

rice, first species to have its entire genome sequenced through a consortium of several public 

laboratories and which provided the basis for analyzes of other PGRFAs such as maize and 

wheat. Another is the National Center for Biotechnology Information (NCBI), which encourages 

and promotes the advancement of science by providing access to biomedical and genomic 

information from and for research institutions around the world. A third example is the 

DivSeek Consortium working to enable breeders and researchers to mobilize a vast range of 

plant genetic variation to accelerate the rate of crop improvement. 

 



 

IV - The relevance of DSI on PGRFA for food security and nutrition. 

 

As mentioned throughout the document, DSI is of strategic importance to ensure food and 

nutritional security through knowledge and innovation generated by its application to PGRFAs. 

Whether conserving individuals, characteristics of interest and the diversity of a species in a 

germplasm bank; increasing knowledge about GRs and promoting scientific advancement; 

facilitating and accelerating the development of new products; selecting PGRFAs that are 

better suited to the new environmental conditions and challenges faced by humanity; among 

others. 

 

 

 



“Common Ground, Cause and Sense for Users, Providers and Agents: 
Bounded Openness over Genetic Resources” 

In response to Invitation to submit views and other information 
on ‘Digital sequence information’ (NCP GB8-016 MYPoW/DSI) for the Governing Body of the 

International Treaty on Plant Genetic Resources for Food and Agriculture

Manuel Ruiz Muller[1], Klaus Angerer [2], Joseph Henry Vogel and Juan Carlos Acabá-Torres[3]
(cc) 2019,  M. Ruiz Muller, J.H. Vogel, K. Angerer and J.C. Torres-Acabá

We thank the Governing Body for the opportunity to provide information regarding terminology, 
especially with respect to “Digital Sequence Information” (DSI). Although we find the 
technologies associated with DSI complex, we also find the reason to vet the term simple: 
misinterpretation of the object of access in R&D as “genetic [tangible] material” rather than as 
something immaterial or intangible. The “-omics” revolution and the juggernaut of synthetic 
biology have put the misinterpretation in stark relief. However, the term DSI is suboptimal. 
Recognizing its inadequacies even as a placeholder, Joseph Henry Vogel and Juan Carlos 
Torres-Acabá synthesized the voluminous peer reviews of the 2018 Scoping Study on DSI for the 
Executive Secretary to to the UN Convention on Biological Diversity (CBD) [4]. Vogel and 
Torres-Acabá availed their results to the Ad Hoc Technical Expert Group on DSI which met 
13-16 February 2018.  The Group appears to have taken note as evidenced by the concluding 
sentence of their Report: “‘bounded openness over natural information’ may merit 
consideration; however, the concept was not discussed by the AHTEG” [5]. Subsequently,  the 
first three authors of this submission elaborated “bounded openness” in “Legal Elements for the 
‘Global Multilateral Benefit-sharing Mechanism’ as contemplated in the Nagoya Protocol”[6]

Under a Creative Commons license and hitherto unpublished, “Common Ground, Cause and 
Sense” suggests “natural information” as the optimal term to capture the phenomenon intended. 
Reproduced here, the Synthesis of Reviews complements the findings from the contemporaneous 
2018 Scoping Study on DSI for the FAO by Heinemann et al. [7].
----------------------------------------
[1] Sociedad Peruana de Derecho Ambiental. Contact author: mruiz@spda.org.pe
[2] Justus-Liebig-Universität Gießen 
[3] University of Puerto Rico-Río Piedras
[4] Laird, Sarah and Rachel Wynberg 2018. “A 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/meetings/DSI-AHTEG-2018-01
[5]UNCBD. Report of the ad hoc Technical Expert Group on Digital Sequence Information on Genetic Resources. 
CBD/DSI/AHTEG/2018/1 /4 ,  20 February 2018, page 10 . h t tps : / /www.cbd. in t /doc /c /4f53/
a660/20273cadac313787b058a7b6/dsi-ahteg-2018-01-04-en.pdf
[6] Pages 121-128 in Manuel Ruiz Muller Recursos genéticos como información natural: Implicancias para el 
Convenio de Biodiversidad y el Protocolo de Nagoya (SwissAid,: SPDA, 2017). Segunda edición (SwissAid, SPDA 
2018) https://spda.org.pe/?wpfb_dl=4131   For English, Spanish and French (forthcoming verisons), see Academia: 
Klaus Angerer, https://uni-giessen.academia.edu/KlausAngerer/Drafts
[7] “DRAFT EXPLORATORY FACT-FINDING SCOPING STUDY ON “DIGITAL SEQUENCE 
INFORMATION” ON GENETIC RESOURCES FOR FOOD AND AGRICULTURE” Jack A. Heineman, et al.  
Item 8 of the Provisional Agenda, AD HOC INTERGOVERNMENTAL TECHNICAL WORKING GROUP ON 
AQUATIC GENETIC RESOURCES FOR FOOD AND AGRICULTURE, Rome, 23–25 April 2018. http://
www.fao.org/fi/static-media/MeetingDocuments/AqGenRes/ITWG/2018/Inf10e.pdf
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The draft to “A 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” (Laird and Wynberg 2018), hereafter the DSIGR Study, 
stimulated peer review from eleven Parties, one non-Party and twenty-six 
stakeholders. Despite a temporal window of only three weeks for submissions (9 
November - 1 December 2017), many of the reviews were technically detailed and 
broadly erudite. Given the range of expertise and perspectives, common ground for 
“access to genetic resources and the fair and equitable sharing of benefits” (ABS) 
may seem untenable. It is not. Things fall into place once the invocation of stare 
decisis (stand by the decision) is recognized as not only unscientific but anti-
scientific. Bilateral ABS cannot be credibly defended solely on the grounds that it 
exists, i.e. stare decisis. The Convention on Biological Diversity (CBD) is a 
framework treaty which makes everything negotiable through the Conference of 
the Parties (COP). 

------------------------------
*Support for professor-student collaboration was provided by the Program to Incentivize Undergraduate 
Research from the School of Social Sciences, University of Puerto Rico-Rio Piedras (Fall Academic Year 
2017-2018).
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The failure of bilateral ABS is the most outstanding fact not found in the fact-
finding study. Its absence will frustrate interviewees who also cited meticulous 
empirical evidence in the reviews (e.g., Carrizosa et al 2004 and Pauchard 2017 in 
Vogel 2017). Bilateralism is the Gorgon we must look in the face.

A commonsensical alternative to the bilateral system is “bounded openness”. The 
term appears within the title of a work cited in the references in the DSIRG Study 
(Vogel et al 2018) but is absent in the narrative (Laird and Wynberg 2018). Many 
reviewers alluded to elements of “bounded openness” but were apparently unaware 
of its trajectory in the literature (Vogel 2015). “Bounded openness” was coined by 
the political scientist Chris May (2010) to describe the management of intellectual 
property in the wake of the informatics revolution and relentless globalization.1 
Although the concept of “bounded openness” is sufficiently robust to include ABS 
(Vogel et al 2011), the neologism was launched without inclusionary and 
exclusionary criteria. The Peruvian Society of Environmental Law undertook the 
challenge of a definition and sponsored a five-speaker panel at COP13 to explore 
its dimensions (see transcript, SPDA 2017):

Bounded Openness: Legal enclosures which default to, yet depart, from res 
nullius [property of no one] to the extent the departures enhance efficiency 
and equity, which must be balanced when in conflict (Peruvian Society of 
Environmental Law, 2016, 2, fn2)

“Common ground” in the peer reviews to the DSIRG Study can result in “common 
cause” as Users and Providers confront bureaucratic resistance to “bounded 
openness” as the modality for the Global Multilateral Benefit-sharing Mechanism 
(GMBSM), which is Article 10 of the Nagoya Protocol to the CBD. Heeding the 
advice to ‘face honestly and realistically the question of how policy decisions are 
made’ (Chomsky 2016, 161), resistance to the suggested modality must itself be 
analyzed.2  Mutually non-exclusive hypotheses are a “principal-agent 
problem” (Vogel 2007) and the tolerance of fallacious reasoning as groups coalesce 
(Vogel, 2013). 
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1 For example, this document is open for utilization and bounded only by the requirement of due 
attribution through the Creative Commons License (cc) below its title.

2 Resistance can be reasonably inferred by the absence to even cite “bounded openness” in the 
20,000-word Official Synthesis of the reviews (UN CBD 2018).



For ease of organizing relevant comments from the reviews, tables are provided in 
the Appendix. The title of each of the ten tables is an element of the argument for 
“bounded openness”. The first column identifies the reviewer, the second, the page 
where the comment is located and the third, a fragment from that review which 
makes contact with the title of the table. Some fragments make direct contact with 
elements of “bounded openness” while others are only suggestive that common 
ground can be found. The identification of the reviews is in the same alphabetical 
order of their listing in the intralink of the Secretariat (https://www.cbd.int/abs/dsi-
gr/ahteg.shtml#peerreview). 

The tables of the Appendix only highlight elements of common ground in the 
reviews and do not reveal underlying premises. A noteworthy example comes from 
the Chartered Institute of Patent Attorneys (CIPA 2017). To argue that a dilemma 
has emerged among the objectives of the CBD, the submission begins with a 
summary of all three, viz. conservation, sustainable use and ABS. The case is then 
made that no technical solution exists for full sustainable use and ABS. Balance is 
recommended as Parties make trade-offs.3 However, the dilemma is a false one. A 
technical solution does exist and has appeared in the literature, in ever finer detail, 
since the early 1990s (e.g., Vogel 1992, 1994, Swanson, 1994 and Stone 1995). 
Ironically, the common ground lies in the premise of negotiability. If two of the 
three objectives of the CBD are negotiable, then how much more so is the modality 
by which access is granted? By seeking common ground among the reviews, one 
can go beyond the mere affirmation of the CBD as a framework treaty. Expanding 
the example of CIPA, demand for patent attorneys will increase markedly under 
“bounded openness.” Access to natural information will be facilitated for R&D 
which would have otherwise been stymied under bilateral ABS. Because bilateral 
ABS will continue to fail, making common cause through “bounded openness” 
will behoove not only Users and Providers but also agents. And for those who 
insist on stare decisis, the economist can only say that the concept of “sunk costs” 
should be re-visited.

“Bounded openness over natural information” has enabled compression of dozens 
of reviews into this narrative which spans only 1000 words. In contrast, the 
Official Synthesis by the Executive Secretary (UN CBD Secretariat 2018) runs 
some 20,000 words and can be more accurately classified as a laborious 
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3 The argument is reminiscent of that made by Garrett Hardin in the “Tragedy of the commons”: 
“Rather the concern here is with the important concept of a class of human problems which can 
be called ‘no technical solution problems” (1968, 1243).
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compilation.4  Similarly disconcerting is a comparison of the draft DSIRG Study 
with the final copy. Even a casual perusal reveals that many discerning reviews had 
no impact whatsoever. Such studied ignorance undermines the objectives of the 
CBD as well as the morale of Parties and stakeholders.

Participants to the AHTEG Meeting on DSGIR (13-16 February 2018, UN CBD 
Secretariat, Montreal) can introduce “bounded openness over natural information” 
into Agenda Item 3.0 “Consideration of terminology...” and further discuss its 
implications in Item 3.1 “Terminology and different types...”, Item 3.2 “Potential 
implications...and sustainable use of its components” and Item 3.3 “Potential 
implications ...utilization of genetic resources” (scheduled 13-15 February 2018). 
Opportune for Item 4 “Other matters” would be a frank discussion about science, 
stare decisis and the framework nature of the CBD (scheduled for 16 February 
2018) (UN CBD Secretariat 2017b).
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4 The methodology  of the Secretariat is unresponsive to criticism. A quote about the ‘Synthesis of 
the Online Discussions on Article 10 of The Nagoya Protocol on Access and Benefit-
sharing’ (CBD Secretariat, 2013a) is relevant to the synthesis on the peer reviews of the draft 
DSIGR study: “‘Beyond the omissions in the official Synthesis lies an overarching flaw: it does 
not synthesize. ‘Synthesis’ is the ‘combination of parts or elements so as to form a 
whole’ (Merriam-Webster, 2016). The text  is a ‘classification’, defined as ‘an arrangement of 
people or things into groups based on ways that they are alike’ (Merriam-Webster, 2016). In 
essence, the Secretariat classified the comments without the light of any theoretical framework, 
reminiscent of Theodosius Dobzhansky’s famous remark about biology without  evolution: ‘a pile 
of sundry facts some of them interesting or curious but making no meaningful picture as a 
whole’ (1973, p129)” (Vogel et al, 2018, 387).



Appendix 

Comments in the peer-reviews of the DSIRG Study which make direct contact or 
are suggestive of common ground with elements of “bounded openness”

Table 1: “Bounded Openness”

Reviewer Page Fragment

Manuel Ruiz, 
Peruvian Society 
for 
Environmental 
Law (SPDA)

3

4

5

“Under ‘bounded openness' there is no need to differentiate 
between commercial or non -commercial research. 
“[T]he notion of ‘bounded openness’ under which, quite simply, 
digital/natural information could flow freely (facilitated access)”
“‘[B]ounded openness’, can readily achieve fairness and equity 
in benefit sharing, and satisfy the interests of both users and 
providers”.
“‘[B]ounded openness’ is applicable to monetary benefits”.
https://www.cbd.int/abs/DSI-peer/Ruiz-PSEL.pdf

Joseph Henry 
Vogel, 
University of 
Puerto Rico

5

16

“‘Bounded openness’ obviates the justifiable concerns of bio-
industry regarding insurmountable transaction costs in obtaining 
prior informed consent for genetic material and monitoring the 
movement of its disembodied information”.
“A scholarly literature exists regarding the gradations of access. 
It was pioneered by the political scientist Chris May (2010)... 

who launched the neologism ‘bounded openness’”. 
https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf
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Table 2: Discussion which overlaps with “bounded openness” but does not 
explicitly capture the notion that the default position for access is openness which 
is then bounded to enhance efficiency and equity

Reviewer Page Fragment

Brazil 4 “Law No 13,123/2015 does not restrict use of digital sequence 
information or access to physical samples of genetic resources. 
In the Brazilian legislation PIC was granted by the National 
Congress for any research or development with access to genetic 
resources, whether obtained from a physical sample or from 
digital sequence information.”
https://www.cbd.int/abs/DSI-peer/Brazil.pdf

Finland 2 “Public databases, either open access or open source, are 
important...”
https://www.cbd.int/abs/DSI-peer/Finland.pdf

Mexico 5 “[T]hese should not be subject to regulation of Access from the 
country of origin but these be addressed in the field of ABS and 
to avoid generating barriers to Research and Development.” 
https://www.cbd.int/abs/DSI-peer/Mexico.pdf 

USA 2

5

“After ‘..the use of digital sequence information’ please insert ‘, 
although the major repositories of genetic information such as 
GenBank provide it for free to all without restriction.’” 
“In addition to these examples that are labelled ‘open source’ 
may want to consider adding other examples that promote access 
such as WIPO Re:Search” 
“[T]he INSCD’s policy...emphasizes the mandate to free, 
unrestricted access access to all of the data records in their 
database.”
https://www.cbd.int/abs/DSI-peer/USA.pdf 

BioBricks 1 “The legal frameworks created by the BioBricks Foundation 
actually rely on a public domain approach.”
https://www.cbd.int/abs/DSI-peer/BioBricksFoundation.pdf 
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Reviewer Page Fragment

DivSeek 1 “DivSeek is a community driven initiative consisting of a 
diverse set of partner organizations that have voluntarily come 
together to demonstrate their commitment to community-wide 
wide efforts that will facilitate the sharing of methodologies, 
open-source software tools, and best practices for generating, 
tracking, integrating, and sharing data and information about 
PGR.”
https://www.cbd.int/abs/DSI-peer/DivSeek.pdf 

European Seed 
Association

3

5

“It is stated that an open source community provides legal 
certainty, which open access does not. This statement should be 
further explained. Why would open access not provided legal 
certainty?”
“Open access and open source offer a safe environment for 
working only IF they are fully recognized and respected by all 
other holders of sovereign rights and IP, and if they are well 
curated. WHO-PIP shows how difficult this requirement is.”
“If DSI is used in open access or open source environment, one 
should explore whether and how it can be used to make 
products. Commercial use refrains from accessing material and 
DSI that is not perfectly documented.”
https://www.cbd.int/abs/DSI-peer/
EuropeanSeedsAssociation.pdf 

Global 
Biodiversity 
Information 
Facility (GBIF) 

1 “From the text it seems that authors lean towards the principle of 
openness of sequence data, with exceptions and species cases. If 
so, why not write it straight out?”
https://www.cbd.int/abs/DSI-peer/GBIF.pdf

GISAID 1 “Member States (MS) as to where to deposit genetic sequence 
data.”
https://www.cbd.int/abs/DSI-peer/GISAID.pdf
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Reviewer Page Fragment

Paul Oldham, 
Institute for the 
Advanced Study 
of Sustainability -
United Nations 
University

2

4-5

“[S]ome parts of the synthetic biology community emphasise 
open science and open standards, on the other hand others do 
not.”

“a common interest in preventing problems with patent thickets 
around SNPs”

“[A] lot of the software used in modern biology is open source 
and thus readily accessible to researchers in developing 
countries. Well known examples would be the bioconductor 
suite in R (https://www.bioconductor.org/) while the previously 
mentioned rOpenSci (https://ropensci.org/) is making important 
contributions to improve free access to a wide range of 
taxonomic and related databases.”
https://www.cbd.int/abs/DSI-peer/Oldham-IASS-UNU.pdf 

Leibniz 
Association

3 “A few seems practically impossible. Sequences that are already 
there are free and must stay free. But then new sequences would 
be “siloed” and couldn’t be compared or integrated. It is more 
than a “concern”, this is a practical impossibility.”
https://www.cbd.int/abs/DSI-peer/Leibniz.pdf 

Society for 
Industrial 
Microbiology and 
Biotechnology

1 “[P]ublic databases are a vital part of the international scientific 
infrastructure and are tightly intertwined with the scientific, 
technical, medical and patent literature as well as many other 
public and private databases”.
“There are both social and legal expectations that the open and 
unrestricted use of digital sequence information will continue in 
the future, unabated and that the best strategy to ensure that the 
objectives of the Protocol are met is to embrace this change and 
develop flexible and adoptive policies the benefits continue to 
flow to the entire global community.”
https://www.cbd.int/abs/DSI-peer/SIMB.pdf 
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Reviewer Page Fragment

Third World 
Network

3

4

6

“[W]hile perhaps a study of how the experience of the open 
source software movement might offer lessons for dealing with 
DSI would be useful, it is premature to imply that “open source” 
may offer practical solutions for DSI”.
“Another is problematic concepts of “open access” that very 
well may be presently incompatible with the CBD. As such, the 
discussion of the issues raised here needs nuance, and 
elucidating the underlying reasons why these policies exist casts 
them in a more accurate and informative light for the present 
discussion on access and benefit sharing.”
“This commenter is aware of only limited use of open source 
agreements for biological materials, and the paragraph appears 
to unquestioningly bring over assertions derived primarily from 
experience in non-biological realms into the question of ABS for 
biodiversity DSI.”
https://www.cbd.int/abs/DSI-peer/TWN.pdf 

Wellcome Trust 1 “The above statement should be altered to reflect that for certain 
pathogens you may want to identify contributors and users and 
track use, as GISAID does, but this shouldn’t be mandated in all 
cases. If it was, it would impact the timely sharing of pathogen 
DSI for epidemic risk assessment, or for the development of 
diagnostics, vaccines and pharmaceuticals.”
https://www.cbd.int/abs/DSI-peer/Wellcome%20Trust.pdf 

World Health 
Organisation

1

2

“WHO believes that rapid and timely sharing of  DSI is as 
important for public health as the sharing of  other event-related 
information under the IHR”.
“WHO believes that DSI from pathogens is a global public health 
good that should be widely available to all; in addition, benefits 
derived from use of  DSI should be shared equitably with all, 
without impeding the rapid, timely and broad sharing of  sequences 
for disease control, prevention and preparedness”.
https://www.cbd.int/abs/DSI-peer/WHO.pdf  
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Table 3: Diffusion of genetic resources (natural information) across taxa and 
species, across jurisdictions

Reviewer Page Fragment

Mexico 4 “This is a characteristic inherent to intra and inter-specific 
genetic diversity. The answer could be addressed, in a beginning, 
by looking at the “function” of a gene / sequence. For example, 
do two different sequences that encode for a protein with exactly 
the same function should be considered as different or should 
these be put together in the same box?”
https://www.cbd.int/abs/DSI-peer/Mexico.pdf 

Switzerland
Intellectual 
Property

2 “[T]he same or similar “digital sequence information” is 
generated multiple times and by multiple researchers, as 
scientists in different labs around the world often sequence the 
same species and sometimes even the same samples”.
https://www.cbd.int/abs/DSI-peer/Swiss-FIIP.pdf 

USA 2

6

8

“It is important to capture the generic and ubiquitous nature of 
digital sequence information. This is not something restricted to 
field prospecting or synthetic organism creation.”
“We note that the problem mentioned here – that a database of 
sequences might contain identical sequences from different 
sources, which would then complicate an ABS system – is not a 
fault of BLAST but rather a fundamental characteristic of life on 
earth. Genetic functions are not uniquely attached to geographic 
locations on the earth; they are attributes of living organisms 
with sometimes extensive geographic ranges, and they may 
share those genetic sequences with other organisms that are 
found in other locations.”
“[M]any homologous or conserved sequences are found in 
different regions or countries.”
https://www.cbd.int/abs/DSI-peer/USA.pdf
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Reviewer Page Fragment

European Seed 
Association

2

3

“Add to the sentence “‘..since sequences from the same species 
from the same habitat might differ...’ the words ‘or sequences 
from dozens of specimens from very different origin or even 
from very different species might be similar.’”
“INSERT: BLAST searches are very routine, and they lead to 
practical problems: If a researcher finds an identical sequence 
from multiple providers, and proceeds with that sequence, it is 
impossible to assign a single provider. Often, a researcher finds 
highly similar sequences from diverse providers, and uses this 
information to inspire further use of DSI. Also here, impossible 
to define a provider.” 
https://www.cbd.int/abs/DSI-peer/
EuropeanSeedsAssociation.pdf 

Global 
Biodiversity 
Information 
Facility (GBIF) 

1 “[N]ext gen sequencing and barcoding work powerfully as 
metabarcoding – identification, and sometimes, quantification of 
organisms in the environmental samples of any origin from short 
fragments of DNA”.
https://www.cbd.int/abs/DSI-peer/GBIF.pdf

Global Genome 
Biodiversity 
Network (GGBN)

1

2

“It is an exaggeration to write “... genomes of species ...”! What 
comes out of this is a hotchpotch of sequences from known 
species and sequences that for some reason cannot be assigned 
to any known taxon.”
“Such data are usually called meta-data and the most interesting 
meta-data in a Nagoya-context are geographical data (e.g., 
Country, administrative unit, local features or simply GPS-
data).” 
“Why is the Tree of Life important that important? Because 
phylogenetic relatedness is important, e.g. for conservation of 
biodiversity, understanding emerging diseases, searching of 
biologically active compounds, understanding evolution, 
including (P. 12, line 39) understanding genetic variation in 
populations, etc. , etc. None of the bullet-points (incl. P. 13, line 
1-6) can be fully understood without!”
https://www.cbd.int/abs/DSI-peer/GGBN.pdf 
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Reviewer Page Fragment

ICAR-National 
Bureau of 
Agriculturally 
Important 
Microorganisms 
(India)

2 “In one of the studies, it has been noticed that bacteria isolated 
from different niches of different hemispheres share 93% gene 
contents similarity and thus create complex situation for benefit 
sharing and thus matter of great relevance to examine such 
conditions under the ambit of Nagoya Protocol.”
https://www.cbd.int/abs/DSI-peer/ICAR-NBAIM.pdf 

Robert Friedman 
- J. Craig Venter 
Institute

1 “I believe that it would be very difficult to claim that because a 
gene used in a product can also be found elsewhere in the world, 
the access agreement is no longer valid.”
https://www.cbd.int/abs/DSI-peer/Friedman-J-
CraigVenterInstitute.pdf 

Leibniz 
Association 

2

4

“[M]icrobes are cosmopolitan and are widespread throughout 
the globe, which means that synthetic biology parts are highly 
unlikely to be unique or endemic to a specific country.”
“In addition to this very valid point, it would be very difficult to 
assign a sequence to a certain country. Animals and plants do not 
observe country borders – this is particularly apparent in 
invasive or migratory species. 
“Following from this, how would one determine who can claim 
ownership of the ‘original’ sequence – where would the line be 
drawn, and how far back would one go?”
https://www.cbd.int/abs/DSI-peer/Leibniz.pdf 

Mexican 
Association of 
Botanic Gardens 

1 “MTA must always consider countries of origin of the biological 
resources (material), even if sequence information is used for 
non-commercial purposes” [italics added]
https://www.cbd.int/abs/DSI-peer/Mexican-ABG.pdf 

Manuel Ruiz 
Peruvian Society 
for 
Environmental 
Law (SPDA)

2 “widely disseminated and diffused genetic resources are a 
common occurrence”.
https://www.cbd.int/abs/DSI-peer/Ruiz-PSEL.pdf 

Joseph Henry 
Vogel, University 
of Puerto Rico

19 “[D]iffusion has been core to the economics of information 
approach since its conception (Vogel 1992). Diffusion will vary 
from natural information found in all life forms.”
https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf
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Reviewer Page Fragment

Venomtech 1 “[T]here may need to be some pilot trials to test how potential 
ABS processes may work in practice”. 
https://www.cbd.int/abs/DSI-peer/Trim-Venomtech.pdf

World Health 
Organisation

2 “Pandemics, epidemics, and outbreaks involving multiple 
countries and sectors, as well as antimicrobial resistance, 
constitute some of the greatest threats the world faces.”
https://www.cbd.int/abs/DSI-peer/WHO.pdf 

Table 4: “Jurisdiction shopping” or similarly expressed concept
Reviewer Page Fragment

Mexico 4 “We suggest the phrase, in parentheses, ‘forum shopping’ after 
the word ‘jurisdictions’. This proposal pretends adding legal 
information to clarify the quotation.”
https://www.cbd.int/abs/DSI-peer/Mexico.pdf 

USA 5 “This is a fundamental complication in any approach to 
providing access and benefit sharing to genetic resources when 
that term is defined to include genetic sequence information.”
https://www.cbd.int/abs/DSI-peer/USA.pdf 

CIPA 1

1-2

“It is frequently difficult confidently to assign ‘countries of 
origin’ to GRs that have not been collected in situ. The resulting 
uncertainty can be a strong disincentive to doing research, in 
case this may (for lack of the permission that the Protocol 
requires) prove to be illegal.”
“Rather these will apply automatically, in perpetuity, in all 
member nations of the Nagoya Protocol. That will not encourage 
further members to join the Protocol - it might even result in 
some member states choosing to leave the Protocol or even the 
CBD altogether”.
https://www.cbd.int/abs/DSI-peer/CharteredInst-
PatentAttorneys.pdf

European Seed 
Association

4 “It could also be pointed out that a significant amount of DSI is 
generated by countries who are not party to the CBD.”
https://www.cbd.int/abs/DSI-peer/
EuropeanSeedsAssociation.pdf
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Reviewer Page Fragment

ICAR-National 
Bureau of 
Agriculturally 
Important 
Microorganisms
(India)

2 “‘Information’ per se is intangible that may create problem in 
access benefit sharing due to confusion of its origin. It could be 
from nature and can be accessed from any region or country”. 
https://www.cbd.int/abs/DSI-peer/ICAR-NBAIM.pdf 

Leibniz 
Association

3

4

“[T]hey have turned to existing collections of “safe 
resources” or sampling in free access countries, but have not 
necessarily stopped collecting” (bold in original).
“If a researcher publishes sequence data obtained from one 
country in compliance with the relevant ABS regulations, 
another country could always challenge this and claim 
ownership of the sequence data. This would lead to a multitude 
of legal and bureaucratic issues, and even having complied with 
the pertaining regulations, a researcher could never be sure they 
would not be sued by another country.”
https://www.cbd.int/abs/DSI-peer/Leibniz.pdf 

Manuel Ruiz 
Peruvian Society 
for 
Environmental 
Law (SPDA)

2 “[U]nder bilateralism (ABS contracts and MAT) on which the 
CBD is founded (a crass error in the CBD ́s origin), monetary 
benefits from the use of digital sequence information cannot be 
realized because of well reported “jurisdiction shopping” by 
users.” 
https://www.cbd.int/abs/DSI-peer/Ruiz-PSEL.pdf 
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Reviewer Page Fragment

Joseph Henry 
Vogel, University 
of Puerto Rico

4

12

18

20

“A more serious yet unmentioned problem, is the price-war 
which results when more than one country provides the genetic-
material medium from which was extracted the digital sequence 
information.”
“It should be noted here that the transaction costs of prior 
informed consent create overwhelming incentives to access in 
the non-Party, which was the theme of the “new and emerging 
issues” that PSEL submitted to the UN Secretariat for both 
COP13 and COP14 (2015, 2017) 
For widely dispersed or ubiquitous sequences not already in the 
public domain, it has long been suggested that the royalties 
collected finance the fixed costs associated with a global 
multilateral mechanism for benefit sharing (see Vogel, 1994b, 
Ruiz Muller 2015, Vogel et al 2018). 
“Additionally most users have a fidicuiary responsibility to 
shareholders to obtain the natural information in the cheapest 
jurisdiction”.
https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf

Venomtech 1 “I think the concerns about restrictions driving commercial users 
to look for other sources of sequence from non restricted sources 
are very pertinent as are concerns over proving providence when 
BLAST searches could reveal identical sequences from multiple 
sources”. 
https://www.cbd.int/abs/DSI-peer/Trim-Venomtech.pdf 
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Table 5: Justifiable “economic rents” for utilization of genetic resources or a 
similarly expressed concept

Reviewer Page Fragment

Argentina 3 “The adjective ̈largely speculative’ for monetary benefits should 
be revised...”
“.... there are plenty of real examples of how to draw monetary 
benefits from their use and how it is possible to identify 
provenance and value”
https://www.cbd.int/abs/DSI-peer/Argentina.pdf 

Brazil 2

4

“Recognition of genetic resources as information implies that an 
‘economic rent’”
“The study envisages only one approach or model for it, one that 
could possibly be the most unfavourable and adverse model for 
research and development: paying for the use of the digital 
sequences itself.”

“‘[M]onetary benefits’ are not ‘speculative’ when ‘genetic 
resources’ are interpreted as information.”
https://www.cbd.int/abs/DSI-peer/Brazil.pdf 

South Africa 3 “What do we see as the “value” or “IP” we should protect for 
the country and its people from their biodiversity, that is 
contained within the digital sequence information?” (italics in 
original).
https://www.cbd.int/abs/DSI-peer/SouthAfrica.pdf 

Indian Council of 
Agricultural 
Research – 
National Bureau 
of Plant Genetic 
Resources

2 “Should be equal sharing among the components used 
irrespective of the proportion of components mixed as each 
component is equally important to form a final product”.
https://www.cbd.int/abs/DSI-peer/Yasin,%20ICAR–NBPGR.pdf 
https://www.cbd.int/abs/DSI- peer/Yasin,%20ICAR
%E2%80%93NBPGR.pdf

Manuel Ruiz 
Peruvian Society 
for 
Environmental 
Law

2 “[E]liminate any possibility for extracting an economic rent”.
https://www.cbd.int/abs/DSI-peer/Ruiz-PSEL.pdf 
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Reviewer Page Fragment

Third World 
Network

7

8

9

“The authors’ characterization of monetary benefits accruing 
from DSI as “speculative” is incorrect.”
“The third sentence of this paragraph contains prejudicial and 
ideologically-tinged language about databases, and the sentence 
afterwards overstates the case to claim “open source” (which is 
not well-defined) “ensures” access to DSI. What if a contributor 
submits some DSI but keeps others? What if the conditions 
imposed are unacceptable from the provider standpoint?” 
“This paragraph repeats the incorrect assertion that monetary 
benefits from DSI are “speculative” (see comment 14:1-6). The 
sentence on negotiations regarding benefit sharing being 
deferred needs more context. After all, the purpose of this 
exercise as a whole is to develop benefit sharing approaches for 
DSI.”
“Many of the difficulties determining value that the authors 
mention are also difficulties with physical material, so this 
problem is not as novel or “intractable” as the paragraph 
suggests.”
“The characterization of monetary benefits as “possible” is 
factually incorrect.” 
https://www.cbd.int/abs/DSI-peer/TWN.pdf 
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Reviewer Page Fragment

Joseph Henry 
Vogel, University 
of Puerto Rico

2

3
4

6

15

17

18

“[T]he modification of “monetary benefits” with “speculative” begs for the 

explanation that can be found in any introductory textbook: when information 

is treated as if it were matter, then the competitive price falls to the marginal 

costs of its reproduction (Samuelson and Nordhaus 2005, 194-195).”

“The adjective “speculative” is inaccurate”

 “Under bilateralism, monetary benefits growing from the use of digital 

sequence information cannot eventuate because jurisdiction shopping 

eliminates any pure economic rent.” 

“Professors of economics will be non-plussed that monetary forms of benefits 
play second fiddle to non-monetary benefits in what appears to be a near 

trillion dollar/annum market”.

Repetition of ‘speculative’ in the study greatly undercuts its desired 

neutrality. 

“To render the sentence non-objectionable, one would have to amend it thus: 
‘Under bilateralism, pure economic rents in monetary benefits deriving from 

the use of digital sequence information cannot emerge due to jurisdcition 

shopping.” A good example of the potential rents not realized is “based on...

[the] knowledge” of the diabetes drug Glumetza owned by Valeant, Inc.’”

“As a result of the reality that the object of R&D is information and not 

matter, many have embraced a suggestion that was argued in the drafting of 

the CBD, viz., a global fund (see Glowka, 1994, 5) .”

https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf
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Table 6: Reference to “natural information” or related concept on definitions
Reviewer Page Fragment

Argentina 5 “The terms ‘natural’ or ‘artificial’ should be taken with 
precaution...”
https://www.cbd.int/abs/DSI-peer/Argentina.pdf 

Australia 4 “[R]eference to ‘functional unit of heredity’ is somewhat 
redundant/anachronistic in this discussion” 
“‘expressions of natural information other than nucleic acids and 
amino acids’ – this is a vague and not very useful comment in 
the absence of sufficient context.”
https://www.cbd.int/abs/DSI-peer/Australia.pdf 

Brazil 2 “The definition of the word "material" allows the interpretation 
of the term to include the set of information associated with the 
genetic resource, that is, the substrate information or working 
material.” 
https://www.cbd.int/abs/DSI-peer/Brazil.pdf

China 1 ““digital’ would mislead people focus on digitized information 
(e.g. data from network database), while ignore such sequence 
information in print media, though which could be digitized as 
well. And “digital” may overemphasize the digitized 
information, there by the key point of ABS would be partial to 
the interaction between the principal parts of sequencing or 
sequence publishing and the users”.
https://www.cbd.int/abs/DSI-peer/China.pdf 

South Africa 3 ““I feel that if a country wants to protect their ‘Biodiversity IP’ 
then the generation of that IP should be identified up front and 
protected as such.” 
https://www.cbd.int/abs/DSI-peer/SouthAfrica.pdf 

Switzerland-
Agriculture

2 “A general overview of the nature of what digital sequence 
information refers to would be helpful and essential in the 
beginning...”
https://www.cbd.int/abs/DSI-peer/Switzerland-FOAG.pdf 
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Reviewer Page Fragment

European Union 2 “[W]hen the reader finishes reading the document, he/she does 
not really know whether the information acquired referred to 
genetic sequence data (as it can be presumed) or does it also 
cover other aspects (as it can be implied from the analysis of the 
words ‘information’ and ‘digital’).”
https://www.cbd.int/abs/DSI-peer/
EuropeanSeedsAssociation.pdf

Switzerland-
Intellectual 
Property

1

2

“[I]t seems that in most sections and paragraphs this report 
mainly looks at genetic sequences (see specific comments 
below), but to a lesser degree at other biological (sequence) 
information. Because of this lack of a clear terminology many 
sections and paragraphs remain fuzzy.” 
“[A]nalyse the importance of publications in the context of 
accessing, storing, and managing “sequence information”. This 
is in particular important, as genetic sequence information may 
be found in “digital” as well as in “analogue” formats.” 
https://www.cbd.int/abs/DSI-peer/Swiss-FIIP.pdf 

CIPA 2 “The CBD has never been interpreted as introducing a right over 
information as such If the newly proposed interpretation were 
correct, then it would in fact be unnecessary to amend the 
CBD.” 
https://www.cbd.int/abs/DSI-peer/CharteredInst-
PatentAttorneys.pdf 

European Seed 
Association

1 “The lack of a definition of DSI remains a barrier to a fruitful 
discussion.”
“But DSI is information (and NOT “material”). Its existence 
depends on sophisticated analytical equipment, synthetic 
reagents AND human and computer-aided interpretation. DSI 
doesn’t exist in nature.”
https://www.cbd.int/abs/DSI-peer/
EuropeanSeedsAssociation.pdf 
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Reviewer Page Fragment

ICAR-National 
Bureau of 
Agriculturally 
Important 
Microorganisms
(India)

1 “Various terminologies have used equivalent to “digital 
sequence information” by number of agencies and here the final 
document should give a single well justified and ratified 
terminology to remove all confusion in final draft.”
https://www.cbd.int/abs/DSI-peer/ICAR-NBAIM.pdf 

Indian Council of 
Agricultural 
Research – 
National Bureau 
of Plant Genetic 
Resources 

1 “different terminologies are explained here. But not defined to 
make a final conclusion. The need for a complete definition and 
terminology was discussed in online forum also but discouraged 
to make a final conclusion”.
https://www.cbd.int/abs/DSI-peer/Yasin,%20ICAR–NBPGR.pdf

Paul Oldham, 
Institute for the 
Advanced Study 
of Sustainability -
United Nations 
University

4

5

“My own work built on this as does work by Manuel Ruiz and 
colleagues on natural information.”
“DNA represents the physical embodiment of biological 
information, distinct in its essential characteristics from any 
other chemical found in nature”
https://www.cbd.int/abs/DSI-peer/Oldham-IASS-UNU.pdf 

Leibniz 
Association

4 “Biologists are struggling with defining thresholds between 
species or subspecies, because different clades differ by orders 
of magnitude in within- and between-taxon genetic diversity. For 
example, if a sequence differs by just one point mutation from 
another, can a country still claim it?”
https://www.cbd.int/abs/DSI-peer/Leibniz.pdf

Manuel Ruiz 
Peruvian Society 
for 
Environmental 
Law

1

3

4

“‘[N]atural information’ as the all-embracing and inclusive 
concept SPDA advocates” 
“[D]isclosure imposed on use of DSI (or natural information)”.
“The Notification SCBD/SPS/DC/VN/KG/jh/86500 reads 
‘Digital Sequence Information on Genetic Resources’ and not 
‘Digital Sequence Information’ on its own. This has important 
implications and is not a minor issue. SPDA prepared a detailed 
analysis of the notion of ‘Digital Sequence Information on 
Genetic Resources’”.
https://www.cbd.int/abs/DSI-peer/Ruiz-PSEL.pdf 
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Reviewer Page Fragment

Third World 
Network

2 “many users of DSI require assertion of intellectual property 
rights (a subject given too limited consideration in the paper as a 
whole) and generation of economic value.”
https://www.cbd.int/abs/DSI-peer/TWN.pdf 

United Nations 
Division for 
Ocean Affairs and 
the Law of the 
Sea, Office of 
Legal Affairs, 
United Nations

1 “The General Assembly has not explored terminology associated 
with genetic sequence use, the transmission of this data or 
information digitally, and the implications of employing 
different terms, including the words “digital”, “sequence” and 
“information”.
https://www.cbd.int/abs/DSI-peer/UNDOALAS.pdf 

Scott & Berry,
University of 
Edinburgh

1 “DNA constructs can be a mixture of naturally discovered DNA 
sequences and sequences that have been considerably altered, or 
indeed designed more or less from scratch.” 
https://www.cbd.int/abs/DSI-peer/Scott-Berry-UE.pdf 

Joseph Henry 
Vogel University 
of Puerto Rico

6

7

11

21

“The view submitted by Ethiopia for the African Group made 
precisely that point: “To avoid a situation in which emerging 
biodiversity governance policy is (again) overtaken by rapid 
technological innovation and change we favour the use of a 
neutral and wide term like ‘natural information’, while 
remaining open to discussing the possibility that different types 
of natural information might eventually be subject to different 
governance regimes.” (Ethiopia on behalf of the African Group, 
2017, 2)”
Even if intellectual property were eschewed, it would not be 
obvious that the resulting public domain of both the value added 
and the natural information would have been the choice of the 
countries of origin, thus not achieving the greatest good. 
“Recognizing genetic resources as natural information would 
justify rents through a multilateral system 
“[N]o identification is necessary for probably 99% of the natural 
information accessed.” 
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Table 7: Contradictions posed by the definition of “genetic resources” as 
“material” when “material” is understood as “matter”

Reviewer Page Fragment

Argentina 4 “It is advisable to avoid distinguishing "material and 
information" as two different matters.”
https://www.cbd.int/abs/DSI-peer/Argentina.pdf 

Switzerland-
FOEN

2

3

“because “genetic resources” are not solely defined by 
constituting functional units of heredity, but as genetic material, 
which in turn is defined as any material of plant, animal, 
microbial or other origin containing functional units of heredity. 
Therefore, digital sequence information would by definition not 
qualify as “genetic resource”. 
“The term “intangible materials” does not make sense.”
“The term “’dematerialization’ of genetic resources” does not 
make sense, as genetic resources are defined as material, thus, 
they cannot be dematerialized (this would change the definition 
of genetic resources).”
https://www.cbd.int/abs/DSI-peer/Switzerland-FOEN.pdf 

USA 5 “Patents and patent application publications are also sources of 
genomic information, and may also have supplementary files 
associated with that information.”
https://www.cbd.int/abs/DSI-peer/USA.pdf

CIPA 2 “It is argued in some quarters that the CBD already covers 
information - that information is included within the term 
‘genetic material’ in the definition of ‘genetic resources’ (CBD, 
Article 2). On the contrary, ‘information’ is clearly not 
‘material’ - rather it is immaterial. 
h t t p s : / / w w w. c b d . i n t / a b s / D S I - p e e r / C h a r t e r e d I n s t -
PatentAttorneys.pdf 

Global 
Biodiversity 
Information 
Facility (GBIF)

1 “Nagoya is to regular transfer of physical material, sequences 
are data and CBD is recommended to support open data 
approach, sequence data included.”
https://www.cbd.int/abs/DSI-peer/GBIF.pdf 

Scott & Berry,
University of 
Edinburgh

1 “It is not quite accurate to say that DSI may be either natural or 
synthetic – as is discussed earlier in the report, the term points to 
the information, not something material.” 
https://www.cbd.int/abs/DSI-peer/Scott-Berry-UE.pdf 
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Reviewer Page Fragment

Joseph Henry 
Vogel University 
of Puerto Rico

9

19

21

“Why would acceptance of information in the meaning of 
“material” be difficult for Parties and stakeholders? The answer 
may lie in cognitive linguistics, which is an underrepresented 
discipline in the COPs”.
“Noteworthy is that the CBD re-used the word ‘material’ in the 
definition of ‘genetic material’ (Art. 2). Surely the lawyers 
present knew better! Legal Writing 101? ‘Material’ is not so 
much evidence of sloppiness in drafting the CBD (Chandler 
1993) as evidence of selection against ‘matter’”. 
“The quote reveals a contradiction that appears to have escaped 
the authors.The molecular biologist refers to ‘material’ and says 
that he/she can find “something similar and just as useful in 
some other geographic area.” Matter cannot be in two places at 
the same time, quantum mechanics notwithstanding.” 
“Brazil (2017) and India (2017) would disagree as their 
interpretation of “material” includes information in their well 
argued submitted views.”
https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf

Table 8: Failure of bilateral agreements to achieve ABS

Reviewer Page Fragment

Australia 7 “Worth noting here is that it’s unclear how well known the 
Nagoya Protocol is in the broader research community. I 
commonly come across people who have never heard of it. That 
definitely constitutes a challenge for fair and equitable benefit 
sharing, the subject of this chapter”.
https://www.cbd.int/abs/DSI-peer/Australia.pdf 

South Africa 2 “It is clear from this report that the Parties to the Nagoya 
Protocol should start working towards finding innovative/
creative policy solutions aimed at ensuring fair and equitable 
sharing of benefits with the original providers of genetic 
resources...” 
https://www.cbd.int/abs/DSI-peer/SouthAfrica.pdf 
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Reviewer Page Fragment

CIPA 1

2

“It may be too early to say that [Nagoya Protocol] is working 
satisfactorily, in a fully balanced way. If so, it is premature to 
think of extending the scope of the Protocol”
“The resulting uncertainty can be a strong disincentive to doing 
research, in case this may (for lack of the permission that the 
Protocol requires) prove to be illegal.” 
“[W]e suggest that any amendment or extension of the CBD or 
Nagoya should be postponed until there is confidence that the 
current system is meeting its three objectives in a balanced 
manner. Progress might be reviewed in 10 years’ time” (bold in 
original).
“We note, however, that many respondents to the consultation 
share our doubts whether the right, even if practical, is on 
balance desirable. For example, the European Union submission 
says... The UK Natural History Museum (joined by two UK 
Botanic Gardens, Kew and Edinburgh) states... The Wellcome 
Trust, with the Sanger Institute, say...We agree fully that 
countries should share equitably in the benefits of research and 
development activities to which they contribute and which utilise 
sovereign genetic resources, but consider that the inclusion of 
DSI would fail to achieve this goal, and do far more harm than 
good.”(emphasis added in original). 
We at CIPA respectfully endorse these views. 
h t t p s : / / w w w. c b d . i n t / a b s / D S I - p e e r / C h a r t e r e d I n s t -
PatentAttorneys.pdf

European Seed 
Association

1

2

4

“Field collections of physical samples are a much smaller part of 
research strategies ... than they were twenty years ago” – this is 
probably due to uncertainties with ABS regulations.”
“The summary should state that there are not yet scalable models 
for addressing monetary benefit of DSI at this moment in time.” 
“There are, however a range of challenges to realizing THE 
MONETARY BENEFIT SHARING VIA REDISTRIBUTION, 
linked in part.”
https://www.cbd.int/abs/DSI-peer/
EuropeanSeedsAssociation.pdf 
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Reviewer Page Fragment

Global Genome 
Biodiversity 
Network (GGBN) 

2 “There is a constant need for samples of taxa none had 
considered important until it is certainly realised that the might 
include valuable compounds (e.g. as soon as Thapsigargin 
became medically interesting the need for sampling – even the 
genus Thapsia’s taxonomy increased tremendously!)”
https://www.cbd.int/abs/DSI-peer/GGBN.pdf 

Indian Council of 
Agricultural 
Research – 
National Bureau 
of Plant Genetic 
Resources 

2 “TAIR but ABS is not being followed. This is being 
contradictory to open source and free transfer under 
collaborations. Such kind of loopholes should be avoided to 
bring a uniform system of ABS”.
https://www.cbd.int/abs/DSI-peer/Yasin,%20ICAR–NBPGR.pdf

Leibniz 
Association

3 “This sentence, especially in context of the preceding 
sentences, seems to suggest that collection has decreased 
because physical biological samples are less important or 
relevant than they once were. In our experience, collections 
have gone down (especially in industry) NOT because the 
physical samples are irrelevant or have become 
unimportant, but rather, because of the CBD and NP, there 
is insufficient legal certainty and often significant 
bureaucratic overhead to obtain samples” (bold in original). 
https://www.cbd.int/abs/DSI-peer/Leibniz.pdf 

Mexican 
Association of 
Botanic Gardens

1

2

“Respectfully, I must mention that our world needs more care 
for the biodiversity and less biopiracy.”
“The discussion should not be limited to non-monetary benefit 
sharing, since people in developing countries still need to 
guarantee food-security before protecting the environment and 
its resources.”
https://www.cbd.int/abs/DSI-peer/Mexican-ABG.pdf 

Manuel Ruiz 
Peruvian Society 
for 
Environmental 
Law

2

4

““‘[P]eanuts [paid for] for biodiversity’ (Drahos 2004)”.
“Current ABS regimes have proven to be dysfunctional and, 
especially, unfair and inequitable particularly for providers”.
https://www.cbd.int/abs/DSI-peer/Ruiz-PSEL.pdf 
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Reviewer Page Fragment

Joseph Henry 
Vogel University 
of Puerto Rico

12

13

“Did any of the folk interviewed obtain prior informed consent 
from a national competent authority? Did they realize that many 
in the South would classify their actions as “biopiracy”? 
“Biopiracy is now pronounced “gaps”. 
“It is disingenuous to excuse the unauthorized access of Users to 
unawareness twenty-five years after signature of the CBD. 
Nature is the most cited international journal and featured an 
article titled ‘Biopiracy ban stirs red-tape fears: Critics worry 
Nagoya Protocol will hamper disease monitoring’ (Cressey 
2014)”. 
https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf

Table 9: Elimination of transaction costs should “bounded openness” or similar 
term be the modality of the GMBSM.

Reviewer Page Fragment

Australia 5 “Also missing is a more fulsome description of standard 
institutional Materials Transfer Agreements (commonly with 
reach-through IP clauses etc) and a more extensive discussion of 
the enormous transaction cost of negotiation and implementation 
of these MTAs, which is what has driven the lower transaction 
cost and open sharing platforms.”
https://www.cbd.int/abs/DSI-peer/Australia.pdf 

USA 5 “Genetic databases may contain sequences from organisms that 
can have extensive geographic ranges, and identical sequences 
might be found in different organisms found in still other 
locations. This fact is an inherent complication in any ABS 
scheme, since there may be no way to attribute a genetic 
function to a location of origin.”
“[B]alancing language added to communicate that the same 
concerns with regard to patents causing transaction costs also 
exists regarding requirements for Prior Informed Consent and 
Mutually Agreed Terms.”
https://www.cbd.int/abs/DSI-peer/USA.pdf
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Reviewer Page Fragment

Brazil 4 “[O]ne-sided view about the possibilities and models for the 
benefit sharing arising from the use of DSI and does not explore 
other models that could be beneficial for research and 
development”.
“[R]egistration is required only at the time of publication of the 
results, or upon application for a patent, or before introduction of 
a product on the market. Economic exploitation is the point of 
incidence of benefit sharing obligation.” 
https://www.cbd.int/abs/DSI-peer/Brazil.pdf

South Africa 3 “The true value from this dataset can only be regulated through 
the control of access to the data to start with since only then the 
user is forced to accept the terms.”
https://www.cbd.int/abs/DSI-peer/SouthAfrica.pdf

BioBricks 2 [Suggested edits by BioBricks are underscored] “Traditional 
MTAs and licensing agreements are seen as overly burdensome, 
costly, time- consuming, and restrictive, resulting in delays for 
research. While these agreements might be manageable for 
larger research institutions and companies, they are considered 
out of reach for smaller research institutions and individuals. 
Based on experiences in the open software movement, the BiOS-
compatible MTAs and licensing agreements” (underlining in 
original).
https://www.cbd.int/abs/DSI-peer/BioBricksFoundation.pdf 

European Seed 
Association

4 “A fee-for-use would selectively discourage work on DSI for 
less profitable purposes: orphan crops, neglected diseases. It 
would hinder innovation and investment in areas that are 
essential for achieving objectives of CBD / SDGs.” 
https://www.cbd.int/abs/DSI-peer/
EuropeanSeedsAssociation.pdf 

Global 
Biodiversity 
Information 
Facility (GBIF)

1 “[L]egal walls that would be nearly impossible to defend”.
https://www.cbd.int/abs/DSI-peer/GBIF.pdf 

Leibniz 
Association

4 “Drawing on sequence databases to construct phylogenetic trees 
or trace the origin of a sample, it would simply not be possible 
to adhere to the ABS regulations of dozens of countries in order 
to cover all the sequences used.”
https://www.cbd.int/abs/DSI-peer/Leibniz.pdf 
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Reviewer Page Fragment

Mexican 
Association of 
Botanic Gardens

2 “The vital question is how the world could give greater benefits 
for the many local human populations that have the future of 
biodiversity in their hands.”
https://www.cbd.int/abs/DSI-peer/Mexican-ABG.pdf 

Manuel Ruiz 
Peruvian Society 
for 
Environmental 
Law

3

4

5

“[R]esearch would be encouraged and facilitated and a simple 
condition of disclosure imposed on use of DSI (or natural 
information) and benefits shared (distributed among countries 
which possess the species of origin of the DSI) when and if 
money is generated from access and the utilization of DSI.” 
“[M]onitoring would only be relevant and required when IP is 
invoked or asserted over the value added to the digital or 
“natural information”. Even in these cases, only a small fraction 
of innovations based on digital information will have a 
commercial or industrial success and so monitoring becomes a 
much more focused and targeted endeavor: in those cases where 
a product/service may be commercially viable. A simple 
disclosure rule at the moment of applying for IP would not only 
be more effective and efficient (in terms of monitoring) but 
eliminate transaction costs imposed by bilateralism and current 
ABS rules”
“[I]dentification is not a required first step, as it will only 
become relevant and necessary when and if a product/service 
which has a commercial success is developed. This narrows 
down the need to identify a resource/information substantially as 
only a limited set of products/services will reach the market and 
generate monetary benefits. There is no need to worry about 
provenance and origin, nor overregulate to ensure providers 
interests.” 
“In terms of attribution of this specific idea of an international 
fund, many others, many years back, advocated for the 
development of an international funding mechanism to address 
benefit sharing in general. Cyrille de Klemm and Francoise 
Burhenne Guilmin in the late 1980’s and early 1990’s come to 
mind.”
https://www.cbd.int/abs/DSI-peer/Ruiz-PSEL.pdf 
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Reviewer Page Fragment

Third World 
Network

8

9

15

“A global fund idea should not be linked to alleged difficulties, 
especially difficulties alleged by database managers and not 
contracting Parties or ABS experts, but rather evaluated on its 
own merits.” 
“It is possible to envision a variety of monitoring schemes for 
DSI.”
“The paper suggests that ABS measures for databases would 
inherently be “bureaucracy”, “expense”, and “layers of legal”. 
We do not agree that this is necessarily the case, and will depend 
upon the solution adopted.”
https://www.cbd.int/abs/DSI-peer/TWN.pdf 
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Reviewer Page Fragment

Joseph Henry 
Vogel, University 
of Puerto Rico

5

12

15

22

23

“Disclosure is also easier for natural information than for genetic 
material as it requires only disclosing Yes/No to whether natural 
information was utilized at the moment of asserting the 
intellectual property right” 
“Inasmuch as information can also be encrypted, the transaction 
costs of monitoring and tracking sequences are insurmountable.” 
“To assert a patent over value added through synthetic biology 
will require the applicant to file simultaneously in multiple 
jurisdictions. It is a most expensive proposition. Partners in 
North America, Europe and Asia often have in-house patent 
attorneys. Those in places like Brazil and South Africa will have 
to retain Northern firms which typically bill $600-$1000 per 
hour. The least-cost rule of microeconomics (Sameulson and 
Nordhaus, 2005, 133) suggests that the ‘powerhouses’ are not 
sufficiently capitalized to justify such expenditures.”
“Falsification eliminates the hassles of prior informed consent 
while celebrating a research-lab culture which flaunts restraints, 
especially so in the non-Party. ‘Getting RAFI’d’ is said 
facetiously (McManis, 2004, 460). In contrast, under bounded 
openness, there is little incentive for the researcher to falsify 
provenance inasmuch as his or her research can proceed 
unencumbered without falsification.” 
“Bounded openness as the modality for the GMBSM would 
eliminate the aforementioned transaction costs of monitoring 
(Vogel 2007, Vogel et al, 2018). The elimination of bureaucratic 
costs should tip the balance in the submitted view by the Royal 
Society of Biology (2017) against inclusion of digital sequence 
information within the scope of ABS.”
https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf
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Reviewer Page Fragment

World Health 
Organisation

2

3

“Reduce the administrative and financial burden on laboratories 
sharing and accessing DSI and on the databases that host the 
data.”
“It is critical to consider the public health implications of  different 
approaches to handling DSI under the Nagoya Protocol. This in 
turn means placing a high priority on allowing current, timely, 
highly valuable broad sharing of  DSI to continue while exploring 
innovative approaches to equitable benefit sharing.” 
https://www.cbd.int/abs/DSI-peer/WHO.pdf

Table 10: Contradictions and/or foundational flaws of ABS revealed in the CBD and/or Nagoya 
Protocol

Reviewer Page Fragment from comments

Mexico 3

5

“Even if databases or part registries might nowadays have 
become so important, and seem to be considered, at least for 
some, “conceptually” independent from living organisms, it 
must not be forgotten that without living organisms those 
databases wouldn’t even exist. This should not be left out of the 
equation in discussions on access and benefit sharing... even in 
the cases when existing biodiversity is only used “as an 
inspiration” (pg 36, lines 22-23)” 
“The free and public access of gene sequences is intimately 
linked to the exception of internationally established patent law, 
which allows gene sequences even when they have a patent right 
granted by the inventor or owner of the invention can be used in 
the field of research and development without the express 
permission of the owner of said right.”
https://www.cbd.int/abs/DSI-peer/Mexico.pdf 

Global Genome 
Biodiversity 
Network (GGBN) 

2 “The loss of control is a strange argument, as the Nagoya-
protocol is only interpreted as retro-active in a few places 
control is already lost of most available sequences.”
https://www.cbd.int/abs/DSI-peer/GGBN.pdf 
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Reviewer Page Fragment from comments

South Africa 2 “A second concern is the lost of the data to the sequencing 
facilities’ terms and conditions. At some stage some of these 
facilities indicate that they may use your data for “other 
purposes” – details often not stated...”
https://www.cbd.int/abs/DSI-peer/SouthAfrica.pdf 

European Seed 
Association

3

4

“Given the confidential nature of plant breeding, the obligation 
to share improvements will be difficult to accept.”
“An annotated sequence is thus linked to numerous other DSI, 
and other GR, and multiple users. Then, the next user will 
BLAST-search thousands of annotated sequences. The value is 
cumulative and cannot be attributed to a single source or a single 
provider country.”
https://www.cbd.int/abs/DSI-peer/
EuropeanSeedsAssociation.pdf 

Paul Oldham, 
Institute for the 
Advanced Study 
of Sustainability -
United Nations 
University

2 “[I]t is important to recognize that synthetic biology is a 
relatively recent and small but growing field that is only part of 
the story of the rise of sequence data and its uses. While it is 
important to pay attention to synthetic biology (along with 
whole genome engineering, molecular engineering, genome 
editing etc.) in my view the paper presently forefronts synthetic 
biology in inappropriate ways.” 
https://www.cbd.int/abs/DSI-peer/Oldham-IASS-UNU.pdf 

Leibniz 
Association

3

5

“Although metadata, including geographic origin, is an 
important goal of the INSDC databases listed here, many have 
privacy policies that specifically prohibit the personal 
traceability of sequence because of privacy concerns”
“This leads to a more general question not addressed in the 
study (but relevant): When would ‘utilization’ of a sequence 
begin? Is BLAST utilization? Is phylogenetic assignment 
utilization? Etc... (bold in original)
“Disease monitoring and research is a good example to illustrate 
that a) sequences cannot reliably be allocated to a certain 
country (globalisation means that diseases are very quickly 
carried around the globe), and b) restricting access to sequence 
information would severely hinder the development of measures 
to control a disease.”
https://www.cbd.int/abs/DSI-peer/Leibniz.pdf 
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Reviewer Page Fragment from comments

Joseph Henry 
Vogel,University 
of Puerto Rico

24 “The three objectives of the CBD are intrinsically economic. To 
render implications about the facts of DSI without the light of 
economics is bizarre.”
https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf

References (not including works cited in Tables of Appendix)

Carrizosa, S., S. B. Brush, B. D. Wright, and P. McGuire. 2004. Accessing Biodiversity and 
Sharing Benefits: Lessons from Implementing the Convention on Biological Diversity. 
IUCN, Gland, Switzerland and Cambridge, UK: IUCN. http://era-mx.org/biblio/
Carrizosa_et_al_2004.pdf 

Chartered Institute of Patent Attorneys (CIPA). 2017. CBD and Nagoya Protocol -Possible 
extension to include Digital Sequence Information (DSI): Comments of the Chartered 
Institute of Patent Attorneys. https://www.cbd.int/abs/DSI-peer/CharteredInst-
PatentAttorneys.pdf

Chomsky, N. 2016 Who Rules the World? New York: Metropolitan Books Henry Holt  and 
Comapny.

Dobzhansky, T. 1973 ‘Nothing in biology makes sense except in the light of evolution’, The 
American Biology Teacher, vol 35, pp125-129

Hardin, Garrett. 1968. “The tragedy of the commons” Science 162 (3859): 1243-1248.

Laird, Sara and Rachel Wynberg 2018. “A 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/meetings/
DSI-AHTEG-2018-01

May, Chris. 2010 The Global Political Economy of Intellectual Property Rights, 2 edn. London: 
Routledge. 

Pauchard, Nicolas. 2017. “Access and benefit sharing under the Convention on Biological 
Diversity  and its Protocol: What can some numbers tell us about the effectiveness of the 
regulatory regime?” Resources 6 (11). doi:10.3390/resources6010011. 

Common Ground: ‘Bounded Openness’ over Genetic Resources   Vogel and Torres -Acabá

35/38

https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf
https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf
http://era-mx.org/biblio/Carrizosa_et_al_2004.pdf
http://era-mx.org/biblio/Carrizosa_et_al_2004.pdf
http://era-mx.org/biblio/Carrizosa_et_al_2004.pdf
http://era-mx.org/biblio/Carrizosa_et_al_2004.pdf
https://www.cbd.int/abs/DSI-peer/CharteredInst-PatentAttorneys.pdf
https://www.cbd.int/abs/DSI-peer/CharteredInst-PatentAttorneys.pdf
https://www.cbd.int/abs/DSI-peer/CharteredInst-PatentAttorneys.pdf
https://www.cbd.int/abs/DSI-peer/CharteredInst-PatentAttorneys.pdf


Peruvian Society for Environmental Law / Sociedad Peruana de Derecho Ambiental (SPDA). 
2017. “New Approaches to Access and Benefit Sharing: The Case for Bounded Openness 
and Natural Information”. Transcript of side-event in the Conference of the Parties 13 to 
the United Nations Convention on Biological Diversity, 9 December 2016. Cancún, 
Mexico. Moderator: Claudio Chiarrolla; Chair: Manuel Ruiz Muller; Speakers: Joseph 
Henry Vogel, Klaus Angerer, Sabrina Safrin, Graham Dutfield. Transcript available from 
h t t p : / / w w w. a c t u a l i d a d a m b i e n t a l . p e / w p - c o n t e n t / u p l o a d s / 2 0 1 7 / 1 2 /
TranscriptSideEventCOP13BoundedOpenness.pdf and also on file with author. 

---2016. ‘Submitted view for the Updated report and synthesis of views in response to paragraph 
7(b) of Decision XII/24; and Report of the Meeting of the Ad Hoc Technical Expert Group 
on Synthetic Biology’, http://bch.cbd.int/synbio/peer-review

Stone, C. D. 1995. ‘What to do about biodiversity, property rights, public goods and the Earth’s 
biological riches’, Southern California Law Review, no 68: 577-605. 

Swanson, T. M., D. W. Pearce and R. Cervigni. 1994. ‘The appropriation of the benefits of plant 
genetic resources for agriculture: An economic analysis of the alternative mechanism for 
biodiversity conservation.’ Rome: Secretariat of the FAO Commission on Plant Genetic 
Resource. 

Vogel, Joseph Henry. 2017. Peer Review of “The emergence and growth of digital sequence 
information in research and development: implications for the conservation and 
sustainable use of biodiversity, and fair and equitable benefit-sharing – a fact-finding and 
scoping study undertaken for the Secretariat of the Convention on Biological Diversity”. 
https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf

---2015. Foreword “On the Silver Jubilee of “Intellectual property and information markets: 
preliminaries to a new conservation policy” in Manuel Ruiz Miller, pp xii-xxv, Genetic 
Resources as Natural Information: Policy Implications for the Convention on Biological 
Diversity. London: Routledge. https://s3-us-west-2.amazonaws.com/tandfbis/rt-files/docs/
9781138801943_foreword.pdf 

---2013. ‘The tragedy of unpersuasive power: The Convention on Biological Diversity as 
exemplary’, International Journal of Biology, vol 5, no 4: 44-54. http://www.ccsenet.org/
journal/index.php/ijb/article/view/30097/18019 

---2007. ‘Reflecting financial and other incentives of the TMOIFGR: The biodiversity cartel’ in 
M. Ruiz and I. Lapeña (eds) A Moving Target: Genetic Resources and Options for 
Tracking and Monitoring their International Flows, 47-74. Gland, Switzerland: IUCN. . 
http://data.iucn.org/dbtw-wpd/edocs/EPLP-067-3.pdf

---1992. Privatisation as a Conservation Policy. Melbourne, Australia: CIRCIT. 

Common Ground: ‘Bounded Openness’ over Genetic Resources   Vogel and Torres -Acabá

36/38

http://www.actualidadambiental.pe/wp-content/uploads/2017/12/TranscriptSideEventCOP13BoundedOpenness.pdf
http://www.actualidadambiental.pe/wp-content/uploads/2017/12/TranscriptSideEventCOP13BoundedOpenness.pdf
http://www.actualidadambiental.pe/wp-content/uploads/2017/12/TranscriptSideEventCOP13BoundedOpenness.pdf
http://www.actualidadambiental.pe/wp-content/uploads/2017/12/TranscriptSideEventCOP13BoundedOpenness.pdf
http://bch.cbd.int/synbio/peer-review
http://bch.cbd.int/synbio/peer-review
https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf
https://www.cbd.int/abs/DSI-peer/Vogel,%20UPR.pdf
https://s3-us-west-2.amazonaws.com/tandfbis/rt-files/docs/9781138801943_foreword.pdf
https://s3-us-west-2.amazonaws.com/tandfbis/rt-files/docs/9781138801943_foreword.pdf
https://s3-us-west-2.amazonaws.com/tandfbis/rt-files/docs/9781138801943_foreword.pdf
https://s3-us-west-2.amazonaws.com/tandfbis/rt-files/docs/9781138801943_foreword.pdf
http://www.ccsenet.org/journal/index.php/ijb/article/view/30097/18019
http://www.ccsenet.org/journal/index.php/ijb/article/view/30097/18019
http://www.ccsenet.org/journal/index.php/ijb/article/view/30097/18019
http://www.ccsenet.org/journal/index.php/ijb/article/view/30097/18019
http://data.iucn.org/dbtw-wpd/edocs/EPLP-067-3.pdf
http://data.iucn.org/dbtw-wpd/edocs/EPLP-067-3.pdf


Vogel, Joseph Henry, Klaus Angerer, Manuel Ruiz Muller and Omar Oduardo- Sierra. 2018. 
“Bounded Openness as the Global Multilateral Benefit-Sharing Mechanism for the 
Nagoya Protocol” Joseph Henry  Vogel, Klaus Angerer, Manuel Ruiz Muller and Omar 
Oduardo-Sierra. Pages 377-394 in Charles R. McManis and Burton Ong (eds) Routledge 
Handbook on Biodiversity and the Law. London: Routledge.

Vogel, J. H., N. Álvarez-Berrío, N. Quiñones-Vilche, J. L. Medina-Muñiz, D. Pérez-Montes, A. I. 
Arocho-Montes, N. Vale-Merniz, R. Fuentes-Ramirez, G. Marrero-Girona, E. Valcárcel 
Mercado and J. Santiago-Rios. 2011. ‘The economics of information, studiously ignored 
in the Nagoya Protocol on Access and Benefit Sharing’, Law, Environment and 
Development Journal, vol 7, no 1:51-65. http://www.lead-journal.org/content/11052.pdf

UN CBD Secretariat 2018. Synthesis of views and information on the potential implications of 
the use of digital sequence information on genetic resources for the three objectives of the 
Convention and the objective of the Nagoya Protocol. CBD/DSI/AHTEG/2018/1/2. 
https://www.cbd.int/meetings/DSI-AHTEG-2018-01 

---2017a NOTIFICATION: Peer Review of Fact-finding and Scoping Study  on Digital Sequence 
Information on Genetic Resources. SCBD/SPS/DC/VN/KG/NH/86967. https://
www.cbd.int/doc/notifications/2017/ntf-2017-115-abs-en.pdf

---2017b. Annotated Provisional Agenda. CBD/DSI/AHTEG/2018/1/1. https://www.cbd.int/
meetings/DSI-AHTEG-2018-01

Common Ground: ‘Bounded Openness’ over Genetic Resources   Vogel and Torres -Acabá

37/38

http://www.lead-journal.org/content/11052.pdf
http://www.lead-journal.org/content/11052.pdf
https://www.cbd.int/meetings/DSI-AHTEG-2018-01
https://www.cbd.int/meetings/DSI-AHTEG-2018-01
https://www.cbd.int/doc/notifications/2017/ntf-2017-115-abs-en.pdf
https://www.cbd.int/doc/notifications/2017/ntf-2017-115-abs-en.pdf
https://www.cbd.int/doc/notifications/2017/ntf-2017-115-abs-en.pdf
https://www.cbd.int/doc/notifications/2017/ntf-2017-115-abs-en.pdf
https://www.cbd.int/meetings/DSI-AHTEG-2018-01
https://www.cbd.int/meetings/DSI-AHTEG-2018-01
https://www.cbd.int/meetings/DSI-AHTEG-2018-01
https://www.cbd.int/meetings/DSI-AHTEG-2018-01


   
 

Page 1 of 4 EUROSEEDS.EU 

ESA_17.0506.4 
19.09.2017 

 

 

On 

The Use of Digital Sequence Information and the benefits thereof for 

the three objectives of the Convention on Biological Diversity 

 
 The CBD and the Nagoya Protocol apply to genetic resources. It is clear from the definitions used in 

the CBD1 that the term ‘genetic resource’ covers tangible, functional nucleic acid molecules. Therefore, 

intangible digital sequence information cannot constitute a genetic resource as defined in the CBD 

and the Nagoya Protocol and is therefore out of scope.2 

 

 Keeping digital sequence information out of scope, therefore allowing access and use of publicly 

available digital sequence information without administrative burden, enhances innovation and 

creates a level playing field among public and private entities both in the developed and the 

developing world. 

 

 Maintaining digital sequence information out of scope also reduces the time needed to create new 

varieties and with that it allows for quicker responses to new challenges. 

 

 Keeping digital sequence information out of scope also supports sustainable use of genetic resources 

since it allows for more efficient use of all necessary resources, including genetic resources themselves. 

 Maintaining digital sequence information out of scope will maximize the advancement of the three 

objectives of the CBD. 

 

 Given the importance of using sequence information for ensuring food security, the global trend of 

exchanging and using sequence information should only be supported and not brought to a halt. 

 
The Food and Agriculture Organization of the United Nations forecasts that by 2050 the world’s population 
will have exceeded 9 billion people. This is an increase of 34% compared to the world’s population in 2009. 
The FAO also estimated food production would have to be increased by 70 %, due to the larger, more urban 
and richer population. Reduction of agricultural land adds further pressures and means that a large part of 
the increase in food production has to be realized by an increase in yield and cropping intensity. Varieties 
have to be adapted to local conditions and made more resilient to insects, diseases, viruses as well as more 
resistant to drought, temperature stresses, and weather extremes from climate change.  
 

                                                           
1 According to Article 2 of the CBD “genetic resource” is defined as “genetic material of actual or potential value”; and 
“genetic material” is defined as “any material of plant, animal, microbial or other origin containing functional units of 
heredity.” 
2 ESA fully supports the position of ICC, the International Chamber of Commerce, on this matter. 

ESA Submission  

http://www.euroseeds.eu/


   
 

Page 2 of 4 EUROSEEDS.EU 

ESA_17.0506.4 
19.09.2017 

 

In 2015 the FAO Commission on Genetic Resources for Food and Agriculture, emphasized in a publication3 
that in order to maintain the capacity to respond to these future challenges, agrobiodiversity needs to be 
maintained and used. Access to Genetic Resources for Food and Agriculture (GRFA) is necessary to address 
the threats resulting from diseases, pests or changing climates. But in order to achieve and sustain food 
security, improving the capacity to actually use GRFA is critical. The Commission furthermore points out that 
‘maintaining GRFA is a global task that requires collaboration and cooperation at all levels between all 
relevant stakeholders’.  
 
Collaboration and cooperation is also a recurring theme in the Convention on Biological Diversity and its 
Nagoya Protocol. For example, in article 10.e of the Convention, where Contracting Parties have committed 
themselves to encourage cooperation between its governmental organizations and private sector to develop 
methods for sustainable use of biological resources. In the Annex to the Nagoya Protocol, sharing of know-
how, collaboration, cooperation and contribution in scientific research and development programmes are 
seen as a non-monetary benefit.    
 
Good examples of such cooperation are the different public private partnership projects aimed at sequencing 
specific food crops4. With the (financial) support of the private sector, universities and research organisations 
generate sequence information, which after a short confidentiality period becomes available to the general 
public worldwide through publications and open access databases. This allows other researchers to apply 
and build upon these results in their own research, while also improving available sequence information that 
can generate more biological insights.  
 
Ready access to sequence information allows a better understanding of the molecular basis of key agronomic 
traits, while knowledge of the structure and function of cultivated plant genomes ensures efficient use of 
limited funds, human resources and most importantly, genetic resources. Better adapted varieties become 
available in a shorter time frame. It eliminates the need to repeat steps done by others and also the 
unnecessary use of scarce genetic resources. It promotes food security world-wide as a global team effort. 
So, that the focus can be on generating new insights essential for the continued and speedy development of 
new varieties to meet the afore-mentioned challenges.  
 
The importance of being able to use available scientific and technical information in research and breeding 
activities without any burden has clearly been recognized by the Contracting Parties to the CBD. In art. 17 of 
the CBD, the Contracting Parties to the CBD have committed themselves to facilitate the exchange of 
information, relevant to the conservation and sustainable use of biological diversity. With an explicit 
reference to results of technical and scientific research.  
 
An example to illustrate that it has been practice to exchange DNA information for decades, is the National 
Center for Biotechnical Information5. The Center has as its mission to advance science and health by 
providing access to biomedical and genomic information. Researchers are encouraged to both submit and 
extract information from the different NCBI databases. Something which is clearly done on a frequent basis. 
A simple search entry for lettuce reveals already more than 77,000 DNA and RNA sequences. And for barley 
even 50 times more (over 3.5 million DNA and RNA sequences).  
 

                                                           
3 Genetic Resources for Food Security and Nutrition 
4 For examples the Spinach Genome Sequencing Consortium (http://sbc.ucdavis.edu/Research_pages/Spinach/) or the 
Centre for BioSystems Genomics (http://www.cbsg.nl/) or  the International Wheat Genome Sequencing Consortium 
(https://www.wheatgenome.org/).  
5 https://www.ncbi.nlm.nih.gov/ 

http://www.euroseeds.eu/
http://sbc.ucdavis.edu/Research_pages/Spinach/
http://www.cbsg.nl/
http://www.wheatgenome.org/
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Taking into account the critical importance of wheat for food/feed production, nutritional value and food 
security (most widely grown crop worldwide on over 200 million ha), the International Wheat Genome 
Sequencing Consortium (IWGSC), with 1 800 members in 62 countries, is an international collaborative 
consortium, established by a group of wheat growers, plant scientists, and public and private breeders. Its 
goal is to make a high-quality genome sequence of bread wheat publicly available, in order to lay a 
foundation for research that will enable breeders to develop improved varieties. It is a global framework for 
linking genome and genetic analysis to practical breeding and making available new improved varieties for 
agricultural production. 
 
To efficiently analyse and interpret the bulk of information, many software tools have already been 
developed, including multiple open-source tools6. These tools give researchers and breeders all over the 
world the possibility to benefit from previously performed research, even those scientists who do not have 
a lot of resources at their exposal. Expanding the scope of ABS legislation to include the sequence information 
included in such tools would change the worldwide scientific landscape and will have an immediate negative 
impact on food production and food security because it will no longer be widely available to all actors in the 
agriculture sector. Basically, it means going back 20 years in time. A time during which the development of a 
new variety took two to four times longer than nowadays. Without the wide availability of digital sequence 
information, suitable plant candidates for breeding activities can no longer be selected by using markers. 
Instead, a scientist will have to wait until the plants are fully grown to determine the characteristics. Which 
will have a significant effect on the availability of new varieties adapted to the new challenges and needs. 
This means that in case of a new disease, farmers and then consumers will have to wait significantly longer 
for a variety with a resistance to this disease.  
 
In order to allow the sustainable use of genetic resources, these materials need to be characterised and 
evaluated. The development of genomic, phenotypic and other tools is playing a role in this characterisation 
and evaluation in order to allow the adaptation of the agriculture production to the challenges. The Nagoya 
Protocol recognizes the importance of genetic resources for food and agriculture and their special role for 
food security. Besides the fact that it would take longer to determine if a genetic resource is a suitable 
candidate for further research and breeding activities, it will also take more resources to determine which 
genetic resources are suitable candidates. In case of breeding for drought tolerance for example, many 
different genetic resources will be screened in the attempt to find suitable breeding candidates. Including 
digital sequence information in scope will limit availability of suitable markers. Meaning that such screening 
will need to be performed by setting up field trials, which again takes much more time and space.   
 
Without the ability to screen different genetic resources quickly and cost efficiently, researchers and 
breeders will in many cases fall back on the genetic resources of which the characteristics are already known 
to them. Working with the same genetic resources over and over again will however negatively affect the 
genetic variation of a crop, narrowing its genetic base. While it is the genetic variation that enables plants 
and animals to adapt and survive in case of a changing environment7.  
 
Keeping digital sequence information out of scope of ABS legislation creates a level playing field amongst the 
researchers and breeders in the world. The more limitations or administrative requirements that are 
imposed on the use of sequence information, the more it will be reserved solely for those researchers and 
breeders with sufficient funds and resources. Which goes counter to the objective of the CBD to take into 
account specifically the needs of developing countries.  

                                                           
6 https://en.wikipedia.org/wiki/List_of_open-source_bioinformatics_software 
7 As mentioned in the 2015 publication of the FAO Commission on Genetic Resources for Food and Agriculture, ‘Genetic 
Resources for Food Security and Nutrition’.  

http://www.euroseeds.eu/
http://www.wheatgenome.org/
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Considering the above, ESA is of the view that stretching ABS measures to digital sequence information would 
have significant negative impact on the three objectives of the CBD.   
 
Impact on conservation:  
Digital sequence information is essential for ex situ conservation, to identify and eliminate duplicates in 
collections and reduce cost as well as to ensure that material is being collected and conserved that represents 
the relevant diversity.  
Digital sequence information is needed for in situ conservation, to measure genetic diversity and thereby 
ensure that we effectively conserve diversity in natural area and in/around the field, and to monitor how it 
evolves in response to environment changes.  
Phenotype observation alone is tedious, expensive and does not provide complete information about 
diversity.  
Keeping digital sequence information out of scope avoids the risk to conserve the wrong materials.  
   
Impact on sustainable use:  
Only a very small fraction of collected diversity for food crops is characterized. If society wants its scientists 
and breeders to develop climate resilient crops, or address other challenges in food production, more and 
better characterization of genetic resources is needed, and the facilitated use of digital sequence information 
is essential.    
   
Impact on benefit sharing:  
Extending ABS to digital sequence information for genetic resources for food and agriculture (GRFA) will 
hinder achieving the Sustainable Development Goals. Orphan crops, and less productive and less profitable 
market segments and agro-ecologies would be among the first to suffer from the complexities and 
uncertainties created. There will be even less innovation addressing the needs of resource-poor farmers.  
Submergence tolerant rice is an example of innovation for resource-poor farmers, enabled by systematic 
characterization of genetic resources and use of digital sequence information: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3837307/  ; it may have not have been realized if ABS had 
applied to digital sequence information.  
   
Impact on research activities: 
It is valuable for researchers to be able to share their findings resulting from research projects. E.g. 
dissertations have to be published and if no DSI could be revealed research in such cases could not be realized 
anymore. And once the information is public, there is no manageable way to ensure the further flow of 
information. 
 
 
In conclusion, for GRFA, expanding the scope of ABS legislation to digital sequence information adds an 
administrative burden and barrier to effective and beneficial use of such information. In effect, it will 
substantially and negatively impact conservation, sustainable use and benefit sharing. To reach the 
objectives of the CBD, any measures that stretch the scope to include digital sequence information should 
be avoided.   
 

http://www.euroseeds.eu/
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The International Seed Federation (ISF) is pleased to submit its views and other information relating to 

“Digital Sequence Information” (DSI) in accordance with Notification NCP GB8-016 MYPoW/DSI. 

 

In accordance with the Notification, we provide views on the four elements listed: 

• terminology used in this area 
• actors involved in DSI on PGRFA 
• the types and extent of uses of DSI on PGRFA, such as: characterization; breeding and genetic 
improvement; conservation; identification of PGRFA 
• relevance of DSI on PGRFA for food security and nutrition. 

 

SUMMARY 
 

ISF continues to fully support the effective implementation of the Treaty in a way that mutually supports 

the conservation and sustainable use of Plant Genetic Resources for Food and Agriculture (PGRFA) as well 

as the fair and equitable sharing of benefit resulting from the utilization of PGRFA. We believe that 

achieving conservation, sustainable use and access and benefit sharing objectives hinge on facilitated 

access to and utilization of PGRFA in the Multilateral System (MLS).   

 

ISF recognizes that the issue of DSI is complex in many ways. First, there is no consensus definition for the 

term digital sequence information. We agree with many who have stated that non-material information 

and data are not equivalent to genetic resources as defined in the Convention on Biological Diversity and 

the Treaty. Second, many diverse actors in industry and academia are involved in the generation, storage, 

curation, dissemination, interpretation and use of DSI. These “users” work in well-functioning systems that 

have been established for a long time. Many of these systems have operated under the principle of “open 

access” to promote information exchange, which we believe is a fundamental principle of the Treaty. Third, 

the types and extent of uses of DSI are equally diverse, ranging from public and private breeding to 

conservation work. Beneficial research has been accelerated by public and private actors as sequencing 

PGRFA has become more common and affordable. Finally, and with the wider use of sequencing, DSI has 

become a critically important tool in food security and nutrition especially through faster breeding cycles, 

more effective control of agricultural pests in farmers’ fields.   

 

Within the context of the broader discussion on DSI, ISF supports having a constructive debate with the 

goal of enhancing the fairness and equity elements of access and benefit sharing under the Treaty. 

However, ISF is concerned that the current attempts to create an international DSI regulatory regime will 

undermine the access and benefit sharing objectives of the Treaty. We believe that there is also a high 

likelihood for DSI regulation to disrupt on-going conservation, exploration, collection, characterization, 

evaluation and documentation of PGRFA, and to create an entry barrier for capacity building for smaller 

market segments and for new users.   

 

TERMINOLOGY 
 

ISF notes that the issue of DSI is complex due in large part to the fact that a consensus definition has not 

been agreed upon. This may be due to the technical complexities around “sequences” which include 

defining minimum length requirements, homology levels, epigenetic attributes, data quality metrics, and 

handling of sequencing artefacts (to name only a few). Importantly, neither “digital”, “sequence” nor 

“information” are defined in the Treaty. Rather, the Treaty adopted definitions of plant genetic resources 
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for food and agriculture, genetic material, and Traditional Knowledge that were harmonized with 

definitions in the Convention on Biological Diversity. ISF agrees with Parties that have determined that 

these definitions refer only to physical material and not non-material information. In fact, within Articles 

5.1, 7.2, 12.3 of the Treaty, PGRFA and “[descriptive] information” are listed side by side suggesting 

information and PGRFA are distinct from each other. As such, an amendment process would be required 

for DSI to fall within the scope of the Treaty.   

ISF believes that the Treaty (and Convention) require collaborative and cooperative exchange of 

information among Parties. In particular, we note that conserving PGRFA (Article 7), provisioning of 

technical assistance (Article 8), and sharing of benefits through the exchange of information, access to and 

technology transfer, capacity building, and the monetary and other commercial benefits (Article 13) often 

have linkages to the use of information including genetic sequence data. It is logical that open access to 

publicly available genetic sequence data should be seen as facilitating the cooperation called for in the 

above-mentioned articles of the Treaty.  

Looking to the future, ISF is willing to explore the approach proposed by several Parties to the Treaty to 

use “genetic sequence data” as an initial reference when discussing DSI. 

 

ACTORS INVOLVED IN DSI ON PGRFA 

 

Regardless of how DSI is defined, many actors within industry and academia are involved in the generation, 

storage, curation, exchange, interpretation and use of DSI on PGRFA. These “users” work within well-

functioning systems that have been established for a long time. Many of these systems have operated 

under the principle of “open access”. As sequencing costs have fallen exponentially over the years, the 

availability and use of DSI has grown among breeders and other plant scientists. Use of DNA sequence 

information is becoming one of the cheapest forms of high through-put phenotyping/genotyping1, and 

supports taxonomic identification and protection against pests and pathogens. Actors in the area of 

breeding, pest and invasive species control, and in-situ and ex-situ conservation see DSI and genetic 

sequence data as an invaluable tool for conservation and sustainable use of PGRFA. Even some farmers 

are using DSI for pest detection and identification. 

 

A specific group of actors maintain publicly and internationally available gene banks with sophisticated 

data storage and sharing systems. These databases were developed with public funds for the purpose of 

making sequence data freely available. ISF would also like to remind Parties that Article 17.1 of the 

ITPGRFA encourages the development of a global information system that has been launched. ISF 

encourages users of the MLS to exchange information and make it available through the GLIS, to support 

the Programme of Work to provide “capacity development and technology transfer opportunities for the 

conservation, management and use of PGRFA and associated information and knowledge paying special 

attention to the needs of developing countries.”2 This gives visibility and value to PGRFA by adding 

information necessary to help researchers and breeders’ choice when choosing a PGRFA according to their 

needs. 

 

Policy makers are another important set of actors who must listen to all voices in the discussion on DSI. In 

addition to the views of ISF, some negotiators alleged that unregulated access to DSI will allow users to 

                                                             

 
1 Today BGI offers to sequence any human genome for $600 while the first human sequencing project in 1990 cost 
$2.7 billion. BGI Beijing Genomics Institute is a publicly traded company that has become a major powerhouse in DSI 
generation, and they receive millions each year from the Chinese government.   
2 http://www.fao.org/3/a-bq638e.pdf 

http://www.fao.org/3/a-bq638e.pdf
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further circumvent benefit sharing obligations under the Convention on Biological Diversity (CBD), the 

Nagoya Protocol and the Treaty. Some policy makers may be disadvantaged due to the technical 

complexity of the topic when trying to view this issue in a balanced manner. For example, descriptions of 

“rematerialization” of PGRFA solely from accessing DSI are grossly overstated and misleading. Material 

PGRFA will be essential in commercial breeding for the foreseeable future. ISF is concerned that overly 

simplistic arguments for regulation overlook the serious, broad and negative impacts of regulation. We 

urge policy makers to recognize that the societal value of keeping DSI out of scope of any regulation is 

typically underestimated by the proponents of regulation.   

 

TYPES AND EXTENT OF USES OF DSI  

 
As noted above, the current discussions on DSI are complex for many reasons. For example, some technical 

complexities arise around “sequences” including defining minimum length requirements, homology levels, 

epigenetic attributes, data quality metrics, and handling of sequencing artefacts.  DSI is being extended 

broadly to include DNA, RNA and protein sequence information without limit all of which may apply to 

PGRFA. Some assume that “information” is equivalent to “data”, but this creates a number of key questions, 

such as: does DSI include metadata? Annotated data? Raw data? Gene expression data? And what about 

data errors? Should we only include “natural sequences” or include synthetic sequences?  

With more information being shared by experts in the collection, storage, curation, and dissemination of 

sequence data, it is becoming clear that the proponents of regulation fail to grasp the intractable 

complexities. The free access and use of public sources of DSI benefits everyone from conservationists to 

farmers, from researchers to consumers, and anyone concerned about climate change. The benefits are 

threatened now by proposed increased regulation of DSI. Regulating access to DSI will create an entry 

barrier that hinders the capacity building and technology transfer and sustainable use for smaller market 

segments (orphan crops and market segments with less financial value). It will increase the divide between 

sophisticated users and others.    

The dissemination and transfer of know-how and innovations around the world will be impacted by any 

regulation affecting DSI as the ability of scientific publications to publish and grant access to information 

containing DSI will be impaired. Information drawn from scientific publications are accessed by millions 

of users on a daily bases around the world and constitutes the backbone sustaining science and technology 

advances; impairing this fundamental right of researchers and breeders and directly contradicts the benefit 

sharing spirit of the Treaty. 

 

Areas where DSI contributes include:  

• In conservation: Use of DSI continues to increase both in taxonomic research and in the monitoring and 

protection of ecosystem biodiversity e.g., control of pathogens and invasive species. Genetic information 

is also used to enhance knowledge of ecological communities, which is important for environmental 

remediation and restoration. In addition, DSI is used to enhance agricultural efficiency which mitigates 

against the conversion of land for food, feed and fibre production. 

• In exchange of genetic resources: applications of DSI in diagnostic tools e.g. virus, identification improve 

the safe international movement of plant materials and commodities. 

• In exploration, collection, documentation, DSI is used in breeding and basic research. 

• In characterization and evaluation: DSI can facilitate the development of plant varieties that contribute 

to more sustainable agriculture. DSI is also used to monitor pest and diseases on farm, as well as for quality 

control, food safety and other customer-oriented services. 
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• Basic researchers: collect and extensively use DSI to advance science and scientific understanding of 

biological systems. The rate of scientific advancement and technological development is heavily 

dependent on the ready availability of unburdened DSI.   

 

THE RELEVANCE OF DSI TO FOOD SECURITY AND NUTRITION 

 
ISF emphasizes that open (unregulated) access to DSI (genetic sequence data) is critical for food security, 

nutrition and sustainable agriculture – the primary objectives of the Treaty. This is because DSI is a 

universal tool in research used globally to solve problems related to food security and nutrition. Present 

day advancements have been facilitated by the dramatic reduction in the cost of sequencing and the 

availability of sequence data made possible through multiple public data bases.   

ISF feels that more emphasis should be placed on capacity building and enhancing the ability of all 

scientist around the world to access DSI (sequence data) in support of their conservation and sustainable 

use efforts. Capacity building for the conservation and use of PGRFA will bring more social benefits than 

increased regulation of characterization information. The public accessibility of vast sequence databases 

and the ever-diminishing costs of tools to generate DSI will improve food security and nutrition across the 

globe if capacity building is prioritized over bureaucratic regulation. 

 

CONCLUSION 

 
In conclusion, if DSI were regulated, anyone and any institution (e.g. a national research unit, a company, 

or a university) that generates or uses genetic sequence data, and/or accesses non-confidential sequence 

information would be negatively impacted. The proposed administrative and financial barriers to the 

sharing and use of DSI would discourage innovation and add to existing disparities. Most institutions would 

have to add administrative staff to attempt to ensure legally compliant DSI exchange. As we noted above, 

the task of tracking and defining what data are in scope would likely be an intractable exercise. Users and 

providers of DSI would have to ensure that prior informed consent (PIC) and mutually agreed terms (MAT) 

account for the information acquired. Again, extensive, if not impossible, tracking and tracing would be 

needed; ultimately making both downstream products and other utilizations more expensive and less 

accessible in the future.  

ISF is concerned about the increasing burdens on access and use of germplasm and other genetic resources 

at a time when plant breeding should be a priority. Impeded access to genetic resources has been growing 

for over 30+ years. Additional barriers to information access and sharing would further threaten food 

security, as well as basic research to conserve biodiversity. It would also have a distinctly negative impact 

on plant breeding programs that strive to sustainably meet the needs of farmers and their customers.   



NordGen Plants - Head Office NordGen Farm Animals NordGen Forest
Box 41, SE-230 53 Alnarp 
Sweden 
Phone: +46 40 53 66 40

P.O. Box 115, NO-1431 Ås 
Norway

P.O. Box 115, NO-1431 Ås 
Norway

FAO 
International Treaty on Plant Genetic Resources 
for Food and Agriculture, Secretary 

Your ref.: NCP GB8-020 MYPoW/DSI 

Alnarp, 6 May 2019 

Information on digital sequence information (DSI) 

The Nordic Genetic Resource Center, NordGen, hereby submits its information to the Governing 
Body on digital sequence information as follows: 

Terminology used 
The term “Digital Sequence Information” serves as a placeholder until another alternative term 
is agreed upon and adding the word genetic/genomic would make the expression more 
describing. A broad general term should be used since the information may consist of everything 
from tiny fractions of a genome to whole genomes. 

Actors involved 
Information regarding genetic diversity within and between populations as well as genetic 
differentiation have a potentially great value in many sectors. The main actors in the Nordic 
region would be universities and other research institutes, gene banks and breeders. 
Governmental authorities and farmers may also be interested in results generated from the 
sequence data. 

Types and extent of uses of DSI on PGRFA 
Sequence data usually need to be analysed to become useful for any kind of user and 
subsequent downstream use. Genetic data can be used for e.g. identification and 
characterization of varieties and traits, to find duplicates, to find suitable conservation strategies 
or to study population structures and their differentiations. 

Relevance of DSI on PGRFA for food security and nutrition 
 The integration of sequence information on genetic resources will make a great improvement 
and be an important asset for food security. Information on genetic data is crucial for plant 
breeding and crop improvement. 

Best regards, 

Lise Lykke Steffensen 
Executive Director 
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The International Planning Committee for Food Sovereignty 

The International Planning Committee for Food Sovereignty (IPC) is an autonomous and self-

organized global platform of small-scale food producers and rural workers organizations and grass 

root/community based social movements to advance the Food Sovereignty agenda at the global and 

regional level. 

More than 6000 organizations and 300 millions of small-scale food producers self-organize 

themselves through the IPC, sharing the Food Sovereignty principles as outlined in the Nyeleni 2007 

Declaration. 

IPC facilitates dialogue and debate among actors from civil society, governments and others actors in 

the field of Food Security and Nutrition, creating a space of discussion autonomous from political 

parties, institutions, governments and private sector. 

 

1) The terminology used in this field 

The terminology varies according to the use made of it: research and/or obtaining of interest, 

intellectual property, use of neutral markers, characterization of genetic resources, traceability of 

exchanges, biodiversity inventory and construction of databases... The term genetic information is 

the one used in intellectual property law. It is a reducer for other uses if it excludes epigenetic, 

epitranscriptomic, molecular, proteomic information... It is not a reducer when it is understood that it 

does not exclude them. 

 

2) Stakeholders concerned with "digital genetic information" on PGRFA 

There is often a tendency to limit the actors concerned with "digital genetic information" on PGRFA 

to those who use them after having identified them within the available plant genetic resources. 

Farmers who have selected and retained and continue to select and retain most PGRFA are affected, 

often unknowingly, as they are the first providers of PGRFA that contain digital genetic information 

used by other stakeholders. 

 

3) The types of use of "digital genetic information" on PGRFA such as: characterization, 

selection and genetic improvement, conservation and identification of PGRFA 

http://www.foodsovereignty.org/
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Digital genetic information has become the main tool of a new patent economy whose scope can be 

extended to all PGRFA and native plants and/or obtained exclusively by crossbreeding and selection. 

Indeed, new genetic engineering techniques make it possible, according to breeders, to introduce into 

cultivated plants traits that would not differ from what nature can do and what can be obtained by 

traditional breeding processes. At least this is how these traits are described in patent claims relating 

to this genetic information. The scope of these patents thus extends to PGRFA that contain them and 

express their function, including those that have been selected and preserved by farmers and/or that 

are preserved in public collections. These patents prohibit farmers from continuing to use and improve 

these PGRFA and dry up the main channel for renewing and adapting the diversity of PGRFA to 

changes in crop conditions, including climate. They limit the use of PGRFA in the Multilateral System 

of Facilitated Access and Benefit Sharing as long as they contain patented genetic information. They 

force small breeders to negotiate licensing fees with large multinational companies that hold patents 

on major traits of agronomic and/or food interest. 

 

4) The importance of "digital genetic information" on PGRFA for food security and nutrition. 

Small farmers who provide three-quarters of the food available on the planet do not directly use digital 

genetic information. However, food security will be directly threatened as long as the scope of patents 

on digital genetic information can extend to the PGRFA they have selected and prevent them from 

continuing to use them. 

Patents on genetic information are also the main driving force behind the extraordinary concentration 

of seed supply in the hands of a handful of multinational companies that hold the largest portfolios of 

these patents. The result is a drastic erosion of the diversity of this seed supply and, consequently, a 

serious threat to food security. 

The ITPGRFA can take action to limit these "pirate" patents by supplementing Article 6.2 of the 

Standard Material Transfer Agreement to prohibit the beneficiary of a PGRFA in the Multilateral 

System from filing any intellectual property or other rights.  

"Limiting facilitated access to material - or parts or genetic components thereof – provided under a 

Material Transfer Agreement, in the form received from the Multilateral System, or limiting farmers' 

rights to save, use, exchange and sell seeds or other propagating material of the material 

provided.”  
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Ref.: NCP GB8-016 MYPoW/DSI 

Invitación a presentar puntos de vista y otra información sobre "información genética digital " 

(Fecha límite: 17 de mayo de 2019) 

 

Comité Inernacional de Planificacion para la Soberania Alimentaria 

El Comité Internacional de Planificación por la Soberanía Alimentaria es la plataforma (articulación) 

de los productores de alimentos a pequeña escala, las organizaciones de trabajadores rurales y los 

movimientos sociales desde el nivel de base/la comunidad para impulsar el programa por la soberanía 

alimentaria a nivel mundial y regional.  

Más de 6000 organizaciones y 300 millones de productores de alimentos a pequeña escala se auto-

organizan a través del IPC, suscribiendo los principios por la soberanía alimentaria tal como fueron 

recogidos en la Declaración de Nyeleni. 

El CIP facilita el diálogo y el debate entre actores de la sociedad civil, los gobiernos y otros actores 

en el campo de la Seguridad Alimentaria y la Nutrición, creando un espacio de discusión autónomo 

de los partidos políticos, de las instituciones, de los gobiernos y del sector privado. 

1) la terminología utilizada en este ámbito 

La terminología varía según el uso que se haga de ella: investigación y/o obtención de interés, 

propiedad intelectual, uso de marcadores neutros, caracterización de recursos genéticos, trazabilidad 

de los intercambios, inventario de biodiversidad y construcción de bases de datos.... El término 

información genética es el que se utiliza en el derecho de propiedad intelectual. Es un reductor para 

otros usos si excluye información epigenética, epitranscriptómica, molecular, proteómica... No es un 

reductor cuando se entiende que no los excluye. 

 

2) las partes interesadas en la "información genética digital" sobre los RFGAA 

A menudo existe una tendencia a limitar los actores interesados en la "información genética digital" 

sobre los RFGAA a aquellos que los utilizan después de haberlos identificado dentro de los recursos 

fitogenéticos disponibles. Los agricultores que han seleccionado y retenido y continúan 

seleccionando y reteniendo la mayoría de los RFGAA se ven afectados, a menudo sin saberlo, ya que 

son los primeros proveedores de RFGAA que contienen información genética digital utilizada por 

otras partes interesadas. 

 

3) los tipos de utilización de la "información genética digital" sobre los RFGAA, tales como 

que: la caracterización, selección y mejoramiento genético, la conservación y la Censo de 

RFGAA 
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La información genética digital se ha convertido en la principal herramienta de una nueva economía 

de patentes cuyo alcance puede extenderse a todos los RFGAA y plantas nativas y/u obtenerse 

exclusivamente mediante cruzamiento y selección. En efecto, las nuevas técnicas de ingeniería 

genética permiten, según los obtentores, introducir en las plantas cultivadas rasgos que no difieren de 

lo que la naturaleza puede hacer y de lo que pueden obtenerse mediante los procesos de 

fitomejoramiento tradicionales. Al menos así es como se describen estos rasgos en las 

reivindicaciones de patentes relacionadas con esta información genética. El alcance de estas patentes 

se extiende, pues, a los RFGAA que las contienen y expresan su función, incluidos los que han sido 

seleccionados y conservados por los agricultores y/o que se conservan en colecciones públicas. Estas 

patentes prohíben a los agricultores seguir utilizando y mejorando estos RFGAA y secar el principal 

canal para renovar y adaptar la diversidad de los RFGAA a los cambios en las condiciones de los 

cultivos, incluido el clima. Limitan el uso de los RFGAA en el Sistema Multilateral de Acceso 

Facilitado y Distribución de Beneficios siempre y cuando contengan información genética patentada. 

Obligan a los pequeños obtentores a negociar los derechos de licencia con las grandes empresas 

multinacionales que poseen patentes sobre rasgos importantes de interés agronómico y/o alimentario. 

 

4) la importancia de la "información genética digital" sobre los RFGAA para garantizar 

seguridad alimentaria y nutrición. 

La información genética digital no es utilizada directamente por los pequeños agricultores, que 

proporcionan las tres cuartas partes de los alimentos disponibles en el planeta. Sin embargo, la 

seguridad alimentaria se verá directamente amenazada mientras el alcance de las patentes sobre 

información genética digital pueda extenderse a los RFGAA que han seleccionado e impedirles seguir 

utilizándolos. 

Las patentes sobre información genética son también la principal fuerza impulsora de la 

extraordinaria concentración de la oferta de semillas en manos de un puñado de empresas 

multinacionales que poseen las mayores carteras de estas patentes. El resultado es una drástica erosión 

de la diversidad de este suministro de semillas y, en consecuencia, una grave amenaza para la 

seguridad alimentaria. 

El TIRFAA puede tomar medidas para limitar estas patentes "piratas" complementando el Artículo 

6.2 del Acuerdo Estándar de Transferencia de Material para prohibir al beneficiario de un RFAA en 

el Sistema Multilateral la presentación de cualquier derecho de propiedad intelectual o de otro tipo. 

"limitando el acceso facilitado al material - o a partes genéticas o componentes de las mismas – en 

virtud de un Acuerdo de Transferencia de Material, en la forma recibida del Sistema Multilateral, o 

limitando los derechos de los agricultores a conservar, utilizar, intercambiar y vender semillas u 

otro material de reproducción o de multiplicación del material suministrado.” 
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Réf: NCP GB8-016 MYPoW/DSI 

Invitation à communiquer des vues et d’autres informations sur l’ «information génétique 

numérique» 

(Délai : 17 mai 2019) 

 

Le Comité international de Planification pour le Souveraineté Alimentaire 

Le Comité international de Planification pour le Souveraineté alimentaire est la plate-forme 

(articulation) qui regroupe les producteurs alimentaires de petite échelle, les organisations de 

travailleurs ruraux, les mouvements sociaux de base locale et qui fait avancer la souveraineté 

alimentaire au niveau régional et mondial. 

Plus de 6000 organisations et 300 millions de producteurs d’aliments à petite échelle auto-organisés 

par le CIP, en souscrivant aux principes de la souveraineté alimentaire ont été énoncés dans la 

Déclaration de Nyéléni * 2007 (para) + les six piliers le rapport de synthèse. 

IPC facilite le dialogue et le débat entre les acteurs de la société civile, les gouvernements et d’autres 

acteurs dans le domaine de la sécurité alimentaire et la nutrition, créant un espace de discussion 

autonome des partis politiques, les institutions, les gouvernements et le secteur privé. 

1) la terminologie utilisée dans ce domaine 

La terminologie varie suivant l’usage qui en est fait : recherche et/ou obtention de caractère d’intérêt, 

propriété intellectuelle, utilisation de marqueurs neutres, caractérisation de ressources génétiques, 

traçabilité des échanges, inventaire de biodiversité et construction de bases de données... Le terme 

d’information génétique est celui utilisé en droit de la propriété intellectuelle. Il est réducteur pour 

les autres usages s’il exclu les informations épigénétiques, épitranscriptomiques, moléculaires, 

protéomiques… Il n’est pas réducteur lorsqu’il est entendu qu’il ne les exclue pas. 

 

2) les acteurs concernés par l’ «information génétique numérique » sur les RPGAA 

On a souvent tendance à limiter les acteurs concernés par l’ «information génétique numérique » sur 

les RPGAA à ceux qui les utilisent après les avoir identifiées au sein des ressources phytogénétiques 

disponibles. Les agriculteurs qui ont sélectionnés et conservés et continuent à sélectionner et à 

conserver la plupart des RPGAA sont concernés, souvent sans le savoir, car ils sont les premiers 

fournisseurs des RPGAA qui contiennent les informations génétiques numériques utilisées par 

d’autres acteurs. 

 

3) les types d’utilisation de l’ «information génétique numérique » sur les RPGAA tels que : la 

caractérisation, la sélection et l’amélioration génétique, la conservation et le recensement des 

RPGAA 
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Les informations génétiques numériques sont devenues le principal outil d’une nouvelle économie 

des brevets dont la portée peut s’étendre à l’ensemble des RPGAA et des plantes natives et/ou 

obtenues exclusivement par croisements et sélection. En effet, les nouvelles techniques de génie 

génétique permettent, au dire des obtenteurs, d’introduire dans les plantes cultivées des traits que rien 

ne différencieraient de ce que peut faire la nature et de ce qui peut être obtenu par des procédés de 

sélection traditionnelle. C’est du moins ainsi que ces traits sont décrits dans les revendications des 

brevets portant sur ces informations génétiques. La portée de ces brevets s’étend ainsi aux RPGAA 

qui les contiennent et expriment leur fonction, y compris celles qui ont été sélectionnées et conservées 

par les agriculteurs et/ou qui sont conservées au sein des collections publiques. Ces brevets interdisent 

aux agriculteurs de continuer à utiliser et à améliorer ces RPGAA et tarissent le principal canal de 

renouvellement et de l’adaptation de la diversité des RPGAA aux changements des conditions de 

culture, notamment climatiques. Ils limitent l’utilisation des RPGAA du Système multilatéral d’accès 

facilité et de partage des avantages dès lors qu’elles contiennent une information génétique brevetée. 

Ils contraignent les petits sélectionneurs à négocier des droits de licence avec les grandes sociétés 

multinationales qui détiennent les brevets portant sur les principaux caractères d’intérêt agronomique 

et/ou alimentaire. 

 

4) l’importance de l’«information génétique numérique » sur les RPGAA pour assurer la 

sécurité alimentaire et la nutrition. 

L’information génétique numérique n’est pas directement utilisée par les petits agriculteurs qui 

fournissent les 3/4 de la nourriture disponible sur la planète. La sécurité alimentaire sera cependant 

directement menacée tant que la portée des brevets sur des informations génétiques numériques peut 

s’étendre aux RPGAA qu’ils ont sélectionnés et leur interdisent de continuer à les utiliser. 

Les brevets sur des informations génétiques sont aussi le principal moteur de l’extraordinaire 

concentration de l’offre semencière entre les mains d’une poignée d’entreprises multinationales qui 

disposent les plus gros portefeuilles de ces brevets. Il en résulte une érosion drastique de la diversité 

de cette offre semencière et, par là, une grave menace pour la sécurité alimentaire. 

Le TIRPAA peut agir pour limiter ces brevets « pirates » en complétant l’article 6.2 de l’Accord Type 

de Transfert de Matériel afin d’interdire au bénéficiaire d’une RPGAA du Système multilatéral de 

déposer tout droit de propriété intellectuelle ou autre droit.  

«limitant l'accès facilité au matériel – ou à des parties ou composantes génétiques de celui-ci – fourni 

en vertu d’un Accord de Transfert de Matériel, sous la forme reçue du Système multilatéral, ou 

limitant les droits des agriculteurs de conserver, d'utiliser, d'échanger et de vendre des semences 

ou autres matériels de multiplication du matériel fourni. » 
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Submission by FIAN International to the Secretariat of the International Treaty on Plant 

Genetic Resources for Food and Agriculture (ITPGRFA) 

 

Re: Response to the invitation to submit views and other information on “Digital Sequence 

Information – DSI” (Notifications NCP GB8-016 MYPoW/DSI and NCP GB8-020 MYPoW/DSI). 

 

 

FIAN is an international human rights organization that promotes the right to food and nutrition. 

The organization consists of national sections and individual members in over 50 countries around 

the world. FIAN is a not-for-profit organization without any religious or political affiliation and has 

consultative status to the United Nations. FIAN’s International Secretariat is located in Heidelberg, 

Germany. For more information, please see www.fian.org.  

 

 

1) Regarding the terminology used in this area, 

FIAN considers that the terminology currently used is not consistent and varies according to 

different uses, such as research, characterization of genetic resources, application of intellectual 

property law, etc. Therefore, clarity is required, in particular to ensure that the terminology includes 

genetic, epigenetic, and other information, as well as their direct relationships with an organism’s 

particular traits. 

 

2) Regarding the actors involved with DSI on PGRFA, 

FIAN strongly emphasizes the need to give due attention to farmers and indigenous peoples in the 

context of DSI. Farmers and indigenous peoples have been those developing, maintaining and 

improving plants for food and agriculture throughout human history. The pool of PGRFA created 

through their constant and deliberate efforts, and which they continue to develop today, is the basis 

from which most of the sequenced and digitalized genetic information stems. While this information 

is used by other actors for different purposes (including commercial purposes), famers and 

indigenous peoples are concerned as those having – often unknowingly – provided the respective 

PGRFA. In addition, patents and other forms of intellectual property rights over this information can 

restrict the rights of farmers and indigenous peoples over these PGRFA, which are guaranteed 

under the ITPGRFA, the Convention on Biological Diversity, The Nagoya Protocol on Access and 

Benefit Sharing, as well as several international human rights instruments (International Covenant 

on Economic, Social and Cultural Rights, UN Declaration on the Rights of Indigenous Peoples, UN 

Declaration on the Rights of Peasants and Other People Working in Rural Areas, General 

Recommendation No. 34 of the UN Committee on the Elimination of Discrimination against Women 

on the Rights of Rural Women, among others).  

The right to Free, Prior and Informed Consent of indigenous peoples, farmers and local 

communities is a critical aspect that needs to be guaranteed in all decisions concerning DSI. 

 

3) Regarding the types and extent of uses of DSI on PGRFA, such as: characterization; breeding 

and genetic improvement; conservation; identification of PGRFA, 

FIAN considers that the same rules applied to PGRFA need to apply to DSI. In combination with 

biotechnologies, DSI allows to create new varieties, which can be protected by intellectual property  
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rights, in particular patents. FIAN further consider that DSI needs to be considered in the context of 

patents on gene sequences. The scope of such patents includes PGRFA that contain the 

concerned genetic information, or express its function. This applies also to PGRFA, which are not 

the result of the patented invention, but of essentially biological processes and/or the selection by 

farmers and indigenous peoples. These patents prohibit farmers and indigenous peoples to use 

PGRFA that contain patented traits, or subjects such use to the payment of licensing fees. This 

restrict the rights of farmers and indigenous peoples have under the ITPGFRA and international 

human rights law. These patents further impede the continuous adaptation of PGRFA to changing 

conditions (in particular in the context of climate change), and have adverse impacts on the 

conservation of biodiversity, one of the ITPGRFA’s objectives.  

 

4) Regarding the relevance of DSI on PGRFA for food security and nutrition, 

FIAN considers that the opportunities and challenges of DSI on PGRFA for the realization of the 

human right to food and nutrition need to be carefully assessed. From a human rights perspective, 

it is important to note that farmers and indigenous peoples, who provide more than 75 % of the 

food that is consumed in the world and are rights holders under the abovementioned treaties and 

human rights instruments, are not the ones using digital genetic information. As described above, 

the capacity of these groups to produce food is, however, severely limited if the scope of patents 

on such information includes PGRFA that are the result of selection by farmers and indigenous 

peoples, and which contain the patented trait. As such, these patents are a threat for food security 

and nutrition. Such patents extend the control over food production and food systems by business 

enterprises, whose primary interest is of economic nature, and not food security and nutrition. The 

negative impacts on biodiversity of patents on digital genetic information, and of industrial 

agriculture, also adversely affect the diversity of diets and nutrition. 

Research and innovations, including technological innovations such as DSI, may create benefits 

for the realization of the right to food and nutrition. However, they must be embedded in regulatory 

frameworks and safeguards, which ensure that science and knowledge production serves the 

public interest and well-being, instead of particular interests that are geared towards financial 

gains. Science and technology are embedded in existing power relations and therefore need to be 

subject to social control, through public governance institutions that can oversee, regulate and 

orient the research agenda towards the public interest and well-being, based on democratic 

processes and transparency. Thorough, independent assessments of the impacts of DSI and other 

technologies are a critical aspect in this context, in particular regarding the impacts on human 

rights and biodiversity. 

DSI, in combination with patents directly undermine key provisions of the ITPGRFA, the CBD and 

the Nagoya Protocol, as well as international human rights law, including regarding the right to food 

and nutrition; farmers’ rights; the fair and equitable sharing of benefits arising from the use of 

PGRFA; as well as obligations on the free, prior and informed consent of indigenous peoples and 

farmers regarding access to PGRFA and traditional knowledge. Therefore, the ITPGRFA and its 

Parties are required to put in place adequate and effective regulations on the use of digitalized 

genetic information. One key element is to prevent biopiracy through DSI and related patents, by 

including a clause into the Standard Material Transfer Agreement (SMTA), which prohibits the 

beneficiary of a PGRFA from the Multilateral System from filing any intellectual property or other 

rights over these PGRFA, including digital genetic information. 

Moreover, the ITPGRFA’s Global Information System should control the uses of DSI, in line with its 

role to connect all existing open data systems of gene banks worldwide.  



  
FORUM FOR LAW, ENVIRONMENT, DEVELOPMENT 

         AND GOVERNANCE 
                             (A Not for Profit Trust established to build Knowledge, empower People and support better Governance) 
    26 Old, 43 New Thathamuthiappan Street, Chennai 600001 Tel: +918608508060  http://www.fledgein.org 

 

 17 May 2019 

 

Dear Dr. Kent Nnadozie, 

This has reference to the ITPGRFA Secretariat notification dated 01 April 2019 

calling inputs on issues related to “Digital Sequence Information”. 

I am pleased to share the comments and inputs from Forum for Law, 

Environment, Development and Governance (FLEDGE). 

I hope inputs will help clarify some of the issues related to implementation of the 

Treaty more effectively. 

 

With warm regards 

 

 

Balakrishna Pisupati 

Chairperson 

 
 
To 
Dr. Kent Nndozie 
Secretary, ITPGRFA 
Rome 
 
 
 
 



 
Views and other information on “Digital sequence information” 

 

Submission by 

 

Forum for Law, Environment, Development and Governance (FLEDGE), India 
 

 

1. Terminology used in this area:- 

 

 “Digital Sequence Information” (DSI) is a terminology is widely adopted at multiple fora, 

including the Convention on Biological Diversity and World Intellectual Property Organization. 

The terminology “genetic sequence data” (GSD) as proposed by some countries is an laternate 

terminology. Other similar terminologies include "genetic sequence data", "genetic information" 

and "dematerialized genetic resources". There is therefore a need for clarity and consolidation 

of these terms into one which could be “digital sequence information” for all multilateral 

purposes. Definition for plant genetic resources for food and agriculture, genetic material, and 

traditional knowledge are already harmonized with definitions in the Convention on Biological 

Diversity. Conservation of PGRFA, technical assistance, and sharing of benefits through the 

exchange of information, access to and technology transfer, capacity building, and the 

monetary and other commercial benefits often have linkages to the use of  “digital sequence 

information” and the use of uniform terminology across multilateral forums avoids unnecessary 

confusion.  

 

2.  Actors involved with DSI on plant genetic resources for food and agriculture (PGRFA):-  

 

The technology of DNA sequencing and synthetic biology is being highly decentralized, based 

on which sequencing, synthesis, storage, assembly, screening and other activities are 

conducted by multiple actors operating in multiple jurisdictions. Scientific bodies, universities 

and sequencing companies play a pivotal role in  generating DSI and making it available for 

research and innovation. Some important scientific institutions follow an open source model 

where there is a requirement for the submission of DSI in public databases as a condition of 

publication. Another set of actors are the professional biotechnologists and hobbyists who 

require access to the DSI for striving innovation and become the “users” of the DSI.  

 

3. The types and extent of uses of DSI on PGRFA, such as: characterization, breeding and 

genetic improvement, conservation, identification of PGRFA:-  

 

Large volumes of DSI will be essential for dealing with gene sequences and use of these genes 

relevant for recent advances in plant biotechnology, including gene editing, in crops within the 

ambit of ITPGRFA. DSI has a huge impact on targeted gene editing, using enzymes such as 

CRIPR – Cas9. DSI can facilitate the pursuit of more complex protein engineering, functioning 

with the kind of specificity similar to natural proteins. Using computer software, researchers 

have the opportunity to screen DSI to identify genes or proteins that encode for desirable traits 

or functionality. Once identified, genes can be synthesized and tested in vitro or in vivo. In 

phenotype engineering DSI and genome editing technologies facilitate the construction of 

multiple alterations to multiple genes across an organism. The wider use of DSI in synthetic 

biology means plants will be more efficient producers of chemicals and enzymes than 



microorganisms. This will result in the plant DSI to be mined within the ambit of the Treaty to 

have useful purposes. 

 

4. The relevance of DSI on PGRFA for food security and nutrition:- 

 

DSI collections are diverse in structure, ownership and usage. Some are public databases like 

iGEM, and some have public/private partnerships (foundries) and some are privately owned.  

The open and unregulated access to DSI can become critical for food security and nutrition 

because it is a critical tool in research. Recent advancements in agro-biotechnology research 

have been facilitated by a drastic reduction in the cost of sequencing and the availability of 

sequence data made possible through multiple public databases. Open access model of DSI in 

PGRFA will bring more social benefits than increased regulation of DSI. While the issue of 

access to such information and sharing of benefits (ABS) while using the DSI is an issue under 

negotiation within the Nagoya Protocol of CBD, care should be taken to facilitate access to DSI 

than develop complex regulatory frameworks that many countries will find difficult to implement 

and comply with.  
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To,	
	
Secretariat	of	the	International	Treaty		
	
	
Submission	by	the	African	Centre	for	Biodiversity	to	the	Secretariat	of	the	International	Treaty	
on	Plant	Genetic	Resources	for	Food	and	Agriculture	(ITPGRFA)	
	
	
Dear	Sir/Madam,	
	
The	 African	 Centre	 for	 Biodiversity	 (ACB)	 (previously	 ‘Biosafety’)	 was	 established	 in	 2003	 and	
registered	in	2004	in	terms	of	the	laws	of	the	Republic	of	South	Africa.	The	ACB	is	committed	to	
dismantling	 inequalities	 in	 the	 food	 and	 agriculture	 systems	 in	Africa	 and	our	 belief	 in	 people’s	
right	 to	 healthy	 and	 culturally	 appropriate	 food,	 produced	 through	 ecologically	 sound	 and	
sustainable	methods,	and	their	right	to	define	their	own	food	and	agricultural	systems.		
	
The	ACB	would	like	to	refer	the	Secretariat	to	our	previous	submission	made	to	the	Secretariat	of	
the	 Convention	 on	 Biological	 Diversity	 (CBD)	 and	 to	 the	 Commission	 on	 Genetic	 Resources	 for	
Food	 and	 Agriculture	 (CGRFA)	 on;	 the	 potential	 implications	 of	 the	 use	 of	 digital	 sequence	
information	on	genetic	resources	for	the	three	objectives	of	the	Convention	and	 information	on	
the	 use	 of	 digital	 sequence	 information	 on	 genetic	 resources	 for	 food	 and	 agriculture	 and;	
potential	implications	for	the	conservation	and	sustainable	use	of	genetic	resources	for	food	and	
agriculture,	 including	exchange,	access	and	 the	 fair	and	equitable	sharing	of	 the	benefits	arising	
from	their	use	respectively.	This	submission	was	made	on	the	30th	of	August	2017.		
	
The	 ACB	 would	 also	 like	 to	 thank	 the	 Secretariat	 for	 the	 invitation	 to	 submit	 views	 and	 other	
information	 on	 “Digital	 sequence	 information”	 reference	 to	 notifications	 NCP	 GB8-016	
MYPoW/DSI	 and	 NCP	 GB8-020	MYPoW/DSI	 on	 the	 potential	 implications	 of	 the	 use	 of	 “digital	
sequence	information”	(DSI)	on	genetic	resources	for	the	objectives	of	the	International	Treaty.		
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Background	and	Context	to	this	submission	
	
At	 its	7th	 session	of	 the	Governing	Body	 (GB)	of	 the	 ITPGRFA,	which	was	held	on	Rwanda,	Kigali	
from	the	30th	October	to	the	3rd	of	November	2017,	the	GB	adopted	a	resolution	13/2017	on	the	
Multi-Year	Programme	of	Work	of	the	Governing	body	of	the	International	Treaty	(MYPoW)	under	
which	 paragraph	 4	 invites	 Contracting	 Parties,	 other	 governments,	 relevant	 stakeholders	 and	
individuals	with	 relevant	expertise	on	 the	matter	 to	provide	 information	 to	 the	Governing	Body	
on,	digital	sequence	information	on	plant	genetic	resources	for	food	and	agriculture	(PGRFA),	the	
types	 and	 extent	 of	 uses	 of	 “digital	 sequence	 information”	 and	 relevance	 of	 “digital	 sequence	
information”	on	PGRFA	for	the	objectives	of	the	International	Treaty,	 including	exchange,	access	
and	the	fair	and	equitable	sharing	of	the	benefits	arising	from	their	use.		
	
The	topic	on	digital	sequence	information	has	been	a	contentious	issue	in	the	negotiations	under	
the	CBD	and	the	ITPGRFA	particularly	in	relation	to	the	Multilateral	System	and	Access	and	benefit	
sharing.	 There	 has	 been	 no	 consensus	 on	 the	 definition	 and	 scope	 of	 “digital	 sequence	
information”	and	thus	a	need	to	clarify	the	terminology	as	also	noted	under	resolution	13/2017	of	
the	MYPoW.		
	
As	 we	 have	 noted	 in	 our	 previous	 submissions	 on	 DSI,	 genetic	 sequence	 data	 poses	 grave	
challenges	as	 it	can	be	accessed	easily	such	as	on	the	 internet	or	 in	an	email,	 this	means	that	 it	
may	 no	 longer	 be	 a	 need	 to	 access	 and	 exchange	 of	 the	 physical	 genetic	 resources/biological	
materials.	 In	 this	way,	 crop	 traits	 can	be	 accessed	 in	 this	way	 as	well	 as	 genes	 that	 encode	 for	
active	 compound	 in	medical	 plants,	 and	 be	 used	 in	 the	manufacture	 of	 pharmaceuticals.	 	 This	
gives	rise	to	the	possibility	that	genetic	resources	can	be	accessed	without	prior	informed	consent	
and	 in	 the	 absence	 of	 a	 benefit	 sharing	 agreement.	 	 This	 would	 thus	 undermine	 several	
international	agreements,	including	in	particular	the	3rd	objective	of	the	Convention	on	Biological	
Diversity	 (Convention),	 the	 Nagoya	 Protocol	 on	 Access	 and	 Benefit	 Sharing	 (Protocol)	 and	 the	
International	Treaty	on	Plant	Genetic	Resources	for	Food	and	Agriculture	(Treaty).	We	continue	to	
reiterate	that	the	current	benefit	sharing	regimes	may	be	rendered	redundant	as	we	go	into	the	
future	particularly	those	of	the	Protocol	and	Treaty.	The	rationale	underpinning	objective	3	of	the	
Convention,	 and	 the	 central	 imperatives	 underpinning	 the	 Protocol	 and	 the	 Treaty	 to	 prevent	
biopiracy	or	the	misappropriaton	of	genetic	resources	will	be	totally	eroded.	
	
Thus,	 in	 light	 of	 the	 above,	 we	 would	 like	 to	 make	 the	 following	 points	 in	 reference	 to	 the	
invitation	to	submit	our	views.	
	

1. The	terminology	used	in	this	area		
	
The	terminology	on	DSI	must	be	broadly	defined	as	depending	on	its	application	and	different	uses	
such	as	research,	intellectual	property	for	commercial	value,	particularly	in	medical	and	industrial	
applications	e.t.c.	 In	 addition,	databases	around	 the	world	 contain	different	 types	of	 sequences	
which	 is	 not	 limited	 to	 DNA	 and	 RNA	 and	 amino	 acids	 but	 also	 these	 databases,	 have	 various	
amounts	of	metadata,	annotations	 that	provide	 information	on	 relationship	between	genotypes	
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and	phenotypes,	gene	identity	and	function	and	mutations1.	Thus,	according	to	Laird	et.	al	2018,	
DSI	 could	 also	 include	 metagenomes,	 various	 epigenomic	 markers	 and	 other	 molecular	
information.	Furthermore,	these	should	be	addressed	with	respect	to	benefit	sharing	mechanisms.	
	

2. Actors	involved	with	DSI	on	plant	genetic	resources	for	food	and	agriculture	(PGRFA)	
	
There	is	a	huge	concern	that	researchers	and	scientists	from	companies,	universities	and	industry	
who	are	the	main	users	of	DSI	can	access	seeds	under	the	Multilateral	System	and	generate	digital	
sequence	 information	 using	 farmers’	 varieties	 without	 benefit	 sharing.	 In	 addition,	 the	
International	 Rice	 Research	 Institute	 (IRRI)	 have	 been	 posting	 digital	 sequence	 information	 of	
hundreds	of	rice	varieties	online	without	requirements	for	users	to	follow	the	requirements	under	
the	Multilateral	System	of	the	International	Treaty2.			
	
It	 is	 therefore,	quite	crucial	 that	 farmers,	 indigenous	people	and	 local	communities	who	are	the	
original	holders	of	biological	genetic	 resources	of	which	genetic	sequence	data	 is	obtained	from	
are	 given	 due	 recognition.	 These	 important	 stakeholders	 are	 usually	 ignored	 and	 more	
prominence	 is	 given	 to	 ‘corporate	 breeders’,	 researchers	 and	 scientists	 that	 are	 currently	
conducting	 projects	 related	 to	 sequencing	 data.	 Thus,	 there	 is	 a	 need	 to	 consider	 farmers,	
indigenous	peoples	and	communities	that	have	been	maintaining,	developing	and	improving	plant	
genetic	 resources	 for	 food	 and	 agriculture	 for	millennial	 of	 years,	 as	 failure	 to	 do	 so	will	 have	
severe	 negative	 effects	 on	 the	 conservation	 and	 sustainable	 use	 of	 genetic	 resources	 and	 thus	
economically	and	culturally	undermining	them.	
	

3. Types	and	extent	of	uses	of	DSI	on	PGRFA,	such	as	characterisation;	breeding	and	genetic	
improvement;	conservation;	identification	of	PGRFA	

	
The	extent	on	the	uses	of	digital	sequence	information	is	vast.	Our	concerns	are	on	the	intellectual	
property	 rights	 especially	 where	 genetic	 sequence	 information	 arising	 from	 biological	 genetic	
resources	are	protected	particularly	in	the	case	of	patents.	There	is	a	current	move	by	companies	
amassing	private	databases	of	DSI.	This	is	quite	threatening	where	the	Treaty	provides	for	private	
seed	 databases.	 The	 question	 is	 what	 will	 happen	 to	 the	 private	 DSI	 databases	 that	 include	
sequence	information	of	the	accessions	in	the	Multilateral	System	(MLS)	of	the	Treaty?	It	 is	thus	
crucial	 that	 access	 and	 benefit	 sharing	 are	 not	 only	 linked	 to	 the	 physical	 transfer	 of	 biological	
material	but	also	to	sequence	data.	Particularly	 if	 this	sequenced	data	 is	obtained	from	material	
under	 the	MLS.	 If	 this	 is	 not	 resolved,	DSI	will	 undermine	any	possibility	of	 the	Treaty's	benefit	
sharing	 mechanism.	 Furthermore,	 in	 relation	 to	 the	 current	 discussion	 under	 the	 MLS	 on	 the	
expansion	of	Annex	1	 there	 is	need	to	consider	 the	aspect	of	DSI	before	 further	discussions	are	
undertaken.		
	
                                                
1 Karger E, 2018. Study on the use of digital sequence information on genetic resources in 
Germany. BfN. Bonn http://www.biodiv.de/fileadmin/user_upload/PDF/Projekte-aktuell/DSI-
Study.pdf 
2 https://www.twn.my/title2/biotk/2017/btk170301.htm  
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4. The	relevance	of	DSI	on	PGRFA	for	food	security	and	nutrition			
	
Studies	 show	 that	 DSI	 may	 play	 an	 important	 role	 in	 the	 feeding	 of	 the	 growing	 human	
populations	such	as	through	use	of	sequencing	for	plant	breeding	e.g.	mapping	populations	and	
breeding	 lines,	 to	 explore	 the	 relationship	 between	 genotypes	 and	 phenotype3.	 However,	 the	
main	 users	 of	 DSI	 are	 not	 farmers	 and	 thus	 we	 don’t	 consider	 the	 sequence	 databases	 as	
sustainable	use	of	PGRFA.	70-80%	of	 food	 in	Africa	 is	provided	by	smallholder	 farmers	and	thus	
there	is	a	potential	for	the	disruption	of	their	farming	systems	especially	in	the	cases	where	patent	
rights	restrict	the	use	of	PGRFA	arising	from	sequence	data.	It	is	quite	crucial	that	further	scrutiny	
over	 the	 implications	of	DSI	on	 food	production	and	agricultural	 systems	particularly	where	 the	
sector	is	dominated	by	smallholder	farmers	is	done.		
	
We	hope	that	these	views	will	be	taken	into	consideration.		
	
	
	
	
	
	
		
	
	
	
	
	
	
	
	
	
	
	
	
		
	
                                                
3 Karger E, 2018. Study on the use of digital sequence information on genetic resources in 
Germany. BfN. Bonn http://www.biodiv.de/fileadmin/user_upload/PDF/Projekte-aktuell/DSI-
Study.pdf 
 



Comments of Third World Network on Digital Sequence Information 
 

Submitted in response to NCP GB8-016MYPoW/DSI and NCP GB8-020MYPoW/DSI1 
 

17 May 2019 
 
 
In response to the above-referenced notifications, Third World Network is pleased to submit 
the following views on the potential implications of the use of DSI on plant genetic 
resources for food and agriculture (PGRFA) on the objectives of the International Treaty. 
We thank the Executive Secretary for taking our comments into account in the compilation 
of views to be made available to the Eighth Session of the Governing Body. 
 
 
General 
 
Creation of a system that ensures benefit sharing when genetic resources are utilized as DSI, 
and synthesized from DSI, is an existential challenge to the Treaty. If benefit sharing is not 
required of users of DSI, then the eventual collapse of the Treaty is probably inevitable. Yet 
ITPGRFA cannot act unilaterally in many DSI-related questions because of its relationship, 
and the relationship of GRFA in general, to the Convention on Biological Diversity (CBD). 
 
Ongoing discussions of DSI by the Governing Body and Treaty entities including the 
Working Group to Enhance the Functioning of the Multilateral System have value in shaping 
the Treaty’s approach to this important issue, yet the Treaty cannot presently adopt a 
solution because of the need to maintain consistency with the CBD, which itself is still 
seeking consensus on a solution.   
 
As a consequence, ITPGRFA must inexorably wait for clarification by the CBD before 
implementing a permanent solution at the Treaty level, and this same solution adopted by the 
Treaty equally inevitably must be reflected in the Standard Material Transfer Agreement 
(SMTA) used by the Multilateral System (MLS) as well as any DSI Access and Use 
Agreement necessary to extend Treaty benefit sharing obligations into the DSI realm. 
 
While the timing is frustrating, in the interim the Treaty can usefully work to define the 
aspects of DSI that are of most importance to PGRFRA, such as which types of information 
are of greatest application for food security and how are these presently held and handled, 
such that the Treaty is prepared to move ahead with implementing its benefit sharing 
approach for DSI in parallel to the CBD. 
  
 
Terminology 
 
With respect to terminology, we note that it is agreed that “Digital Sequence Information” 
(DSI) is currently used as a placeholder term.  Importantly, what the term is agreed to 
include is more significant than the words of the term itself. Creating a term de novo and 

                                                
1 Submitted by Edward Hammond, Advisor.  Contact:  Tel: +1 325 347 2829  | Email: eh@pricklyresearch.com 



assigning a definition to it is within the normal scope of negotiation of and in relation to 
binding arrangements, thus, terminology per se is not the trouble here.  Rather, it is 
agreement on the breadth of the term.  
 
We thus believe that the focus of Treaty discussions should be on the types of information 
are of most import for PGRFA in whatever novel term is eventually adopted for use.  These 
will necessarily include, minimally, DNA and RNA sequences in all their forms (e.g. 
including cDNAs, etc) as well as amino acid sequences, SNPs, STRs, and a range other 
molecular and characterization information (e.g. DNA methylation) and sequence associated 
metadata. 
 
We concur with many members of the CBD’s DSI AHTEG and others who believe that the 
word “digital” is both unnecessary and potentially confusing. It should not be part of the 
term that is ultimately used, due to developments such as quantum computing and the much 
older phenomenon of storing sequence and other relevant information on non-digital media, 
such as plain old paper.  
 
We understand DSI as a neologism that originally combined “digital sequences” with 
“genetic sequence information”, two phrases that were used in the 2015 meeting of the 
CBD’s Synthetic Biology AHTEG.  At that meeting2 and in other early discussions, use of 
the word “digital” typically was not focused on storage formats, but rather sought to capture 
the comparative speed and ease with which developments in information technology now 
allow sequences to be transmitted across borders, often but not exclusively via the “digital” 
Internet. DSI is then stored, used in silico, and/or subsequently synthesized, and these 
phenomena pose considerable challenges to methods currently used to implement access and 
benefit sharing obligations, both in agriculture and beyond. Thus capturing this idea in the 
term ultimately used would be preferable to the less descriptive “digital”. 
 
A useful starting point for discussion of the various elements of DSI in the context of 
agriculture is the Draft Exploratory Fact-Finding Scoping Study on “Digital Sequence 
Information” on Genetic Resources for Food and Agriculture prepared for the CGRFA in 
2018.3 
 
 
Actors 
 
Key actors to which the Treaty discussions should be directed include: 
 
Private Databases It is well known that seed companies are amassing large proprietary 
databases of PGRFA DSI.  These databases may include DSI of farmers’ varieties, wild 
relatives, and many other types of PGRFA, including PGRFA in the MLS, over which the 
companies may exert no rightful claim or make any assertion of privilege or exclusivity. 
These private databases, which may be leveraged to develop products and intellectual 
property (e.g. proprietary traits), cannot allow companies to be freeloaders on the backs of 

                                                
2 See: https://www.cbd.int/doc/meetings/synbio/synbioahteg-2015-01/official/synbioahteg-2015-01-03-en.pdf 
3 http://www.fao.org/fi/static-media/MeetingDocuments/AqGenRes/ITWG/2018/Inf10e.pdf 



small farmers, provider countries, and multilateral accessions. Indeed, there is little reason 
that these databases, or very large proportions of them, should be privately held at all. 
 
Though Article 11 of the Treaty foresaw the inclusion of genetic resources held by private 
entities in the MLS, markedly little, if any, progress has been made in this direction since the 
beginning of the Treaty, before many of the key technological developments related to DSI.  
Today, to add insult to the injury of private collections never having entered the MLS, 
instead of the devolution of privately-held genetic resources foreseen at the outset, the 
Treaty confronts the opposite – an expansion of the private domain over PGRFA through the 
amassing of proprietary DSI. 
 
Public Databases Public databases with wide species coverage, such as Genbank and 
ENA, as well as databases specific to agriculture and crops are both relevant. It stands to 
reason that the vast majority of DSI can and should be publicly-accessible, provided that 
informed consent of and benefit-sharing with small farmers and local communities is in 
place.   
 
Publicly-accessible, however, is not synonymous with “free for the taking”, “no strings 
attached”, or some concepts of the idea of “open access”.   
 
In fact, public databases that host DSI PGRFA that do not make any significant stipulations 
about how the data they host many be used, including not restricting intellectual property 
claims or commercial use, prompt serious concerns that will need to be addressed in the 
course of implementing the Treaty’s approach to DSI benefit sharing.  Before the DNA 
sequence of material in the MLS is uploaded into any publicly-accessible database, by a 
genebank or an MLS user, it should be ensured that that database utilizes an access and use 
agreement whose obligations are those of the Treaty, that is, that parallel to the SMTA. 
 
In relation to both public and private databases, the role of genebank operators and 
managers should be carefully assessed by the Treaty. Genebank operators are currently too 
often inappropriately placed in the position of taking decisions of consequence on the 
generation and release of DSI - in the absence of benefit sharing rules and related guidance. 
For example, there have been indications – apparent in the DivSeek controversies – that 
some genebank managers would exploit the policy vacuum to benefit narrow institutional or 
professional interests. Still worse, these decisions include CGIAR centers obtaining patents 
on DSI from the MLS.   
 
Likewise, placement of MLS DSI in the “public domain”, such as the hundreds of rice 
genomes posted online with the participation of a CGIAR center and without any benefit 
sharing obligations for users, are regrettable missteps that prejudice the interests of the 
Treaty and, most importantly, those of small farmers and in-situ conservation supported by 
the Benefit Sharing Fund.  
 
DSI can be, and should be, publicly-accessible in the vast majority of cases, but with a user 
agreement, and not “public domain” or under unethical and commercially exploitable “free 
for all” notions of “open access”. 
 
 



Types and extent of uses of DSI on PGRFA 
 
Use of DSI is becoming pervasive in characterization, breeding and genetic improvement, 
and identification of PGRFA in the development of the proprietary varieties used in 
industrialized agriculture.  Widespread use of new technologies such as genome editing, if 
permitted by regulators, is likely to hasten the adoption of DSI use in development of IP-
protected seeds.  DSI also has use in conservation that may be of biodiversity importance but 
that is of comparatively trivial economic importance, at least in short timespans. 
 
As noted earlier, a useful starting point for discussion of these aspects of DSI is the Draft 
Exploratory Fact-Finding Scoping Study on “Digital Sequence Information” on Genetic 
Resources for Food and Agriculture prepared for the CGRFA in 2018. 
 
 
Relevance of DSI on PGRFA for food security and nutrition 
 
Historically, and today, in-situ genetic diversity created and managed by farmers is the most 
important long-term guarantor of food security and PGRFA-derived nutrition.  It is certainly 
possible to envision that DSI and linked physical techniques may find uses in industrial 
agriculture that support food security and nutrition by facilitating the identification and use 
of farmers’ diversity or to identify and use diversity from crop wild relatives, among other 
possibilities.  
 
Such benefits, though possible, appear to be more theoretical than practical at this point in 
time. Transparency from the seed sector concerning its DSI holdings and their applications 
could shed light on the question. Any potential benefits for food security and nutrition must 
be weighed in conjunction with concerns about biopiracy and the need to support small 
farmers’ in-situ conservation, whose benefits are manifestly profound and proven, whereas 
for PGRFA DSI is primarily taking a place in the toolkit of a commercial seed production 
system that has not proven to be supportive of in-situ conservation and has frequently been 
hostile to farmers breeding, saving, and exchange of seeds. 
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