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Abstract

The African BioGenome Project (AfricaBP) is a Pan-African effort aimed at sequencing
the genomes of 105,000 African endemic and indigenous species to support food
systems, conservation, and ensure data-sharing and equitable benefits. This effort
aligns with the Kunming-Montreal Global Biodiversity Framework (KMGBF), which aims
to prevent or mitigate biodiversity loss while facilitating equitable access and
benefit-sharing from genetic resources and Digital Sequence Information (DSI) and
securing adequate technical and scientific cooperations. The AfricaBP Open Institute for
Genomics and Bioinformatics (AfricaBP Open Institute) is the knowledge exchange
programme of the AfricaBP which aims to overcome infrastructural barriers through the
development of technology and infrastructure. A key component of AfricaBP Open
Institute's vision is the establishment of the African Digital Sequence Information Data
Bank for Biodiversity and Agriculture (African DSI Data Bank), a federated platform for
storing, analyzing, visualizing and sharing DSI data across the African continent. The
African DSI Data Bank will address the current fragmentation of DSI across African
institutions by linking existing databases and resources while ensuring compliance with
regional and global standards. It will use a federated model, leveraging existing (and
new) infrastructures across Africa, that allow institutions and countries to retain data
sovereignty while adhering to national, regional, and international access and
benefit-sharing regulations. Through a proposed Global Access Point (GAP),
researchers will be able to gain equitable access to sequence data and metadata via a
decentralized network. Furthermore, to understand the current landscape of biodiversity
and agricultural DSI databases, analyses, visualization, and data sharing platforms,
AfricaBP Open Institute conducted a survey across Africa, and recorded 161 responses.
Although the majority of these participants shared common challenges such as limited
infrastructure, funding, and capacity building, the overwhelming indication was that they
support an African-based DSI platform through an inclusive governance model.
Consequently, we describe the proposed roadmap for the creation of an African DSI
Data Bank that includes African DSI federated database, visualization, analysis, and
sharing platforms, as well as the ethical, legal, social, KMGBF, and sustainability
considerations associated with such an infrastructure.
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Background

The African BioGenome Project (AfricaBP) (https://africanbiogenome.org/) is a
coordinated Pan-African effort established in 2021 to locally sequence the genomes of
105,000 endemic biological species (plants, animals, fungi, protists and other
eukaryotes) to improve food systems, conservation, and data sharing and benefits
(Ebenezer, et al., 2022). This will be an estimated 203,000 gigabases of DNA
sequence (Sharaf, et al., 2023).

The Kunming-Montreal Global Biodiversity Framework (KMGBF) aims to halt and
reverse biodiversity loss, put nature on a path to recovery for the benefit of people and
the planet by conserving and sustainably use biodiversity and by ensuring the fair and
equitable sharing of benefits from the use of genetic resources, while providing the
necessary means of implementation (UNEP Convention on Biological Diversity, 2022).
The AfricaBP goals and activities closely align with the objectives of the KMGBF,
including facilitating appropriate access to (and benefit from) genetic resources and
Digital Sequence Information (DSI), and securing adequate technical and scientific
cooperation to fully implement the KMGBF (UNEP Convention on Biological Diversity,
2022, Katee, et al., 2024). DSI is a placeholder terminology under the CBD and refers to
genetic and/or biochemical composition of genetic resources such as nucleic acids and
macromolecules as well as observational data that provides contextual information such
as taxonomy, gene expression, ecological relationships, and modalities of use (UNEP
Convention on Biological Diversity, 2016).

The AfricaBP Open Institute for Genomics and Bioinformatics (AfricaBP Open Institute)
is the knowledge exchange programme of the AfricaBP which aims to overcome
infrastructural barriers through the development of technology and infrastructure.
Globally, infrastructures and databases supporting biodiversity and agriculture have
expanded significantly (Wilkinson, et al., 2016, Antognoli, et al., 2017, Gullotta, et al.,
2023, Gioti, et al., 2024, Mc Cartney, et al., 2024). Despite these advancements, gaps
in data coverage and standardization remain, particularly for under-represented species
and geographical regions such as Africa. In Africa, efforts to build databases and
infrastructure for biodiversity and agriculture are growing, but face challenges such as
limited funding, political and regulatory barriers, and fragmented infrastructures, further
hampering cross-border collaborations and hindering comprehensive biodiversity data
integration (Kumwenda, et al., 2017, Chapman, et al., 2022). These challenges
underscore the need to harness the established Pan-African DSI initiative, AfricaBP
Open Institute, which fosters continental and regional collaboration and knowledge
exchange. Such efforts are crucial for integrating African biodiversity and agricultural
DSI into the global research ecosystem (Ebenezer, et al., 2022).
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One of the key aims of the AfricaBP Open Institute is the creation of the African Digital
Sequence Information Data Bank for Biodiversity and Agriculture (African DSI Data
Bank), a federated platform that connects networks of African institutions to facilitate
storing, analyzing, visualizing, and sharing DSI data in line with their national framework
while promoting responsible and equitable open science (Cengiz, et al., 2023, Katee, et
al., 2024; Sharaf, et al., 2024). DSI across Africa are often dispersed among
universities, research centers, and government agencies (Text Box 1), creating
inefficiencies in coordinated collaborations, partnerships and knowledge-sharing.
AfricaBP Open Institute seeks to consolidate the fragmented DSI data currently spread
across multiple African institutions by facilitating access through a unified platform
called the Global Access Point (GAP). This is also inline with the African Union’s (AU)
Science, Technology, and Strategy for Africa 2024, whereby building or upgrading
research infrastructures is identified as one of the four mutually reinforcing pillars of the
strategy (African Union, 2024).

African biodiversity remains largely underrepresented in global genomic databases,
limiting scientific research and innovation in biodiversity conservation and sustainable
agricultural improvement (Ebenezer, et al., 2022). The African DSI Data Bank aims to fill
gaps such as limited data of African plants and animal genomes in databases (Sharaf,
et al., 2023, 2024). The development of this federated infrastructure could be co-funded
between African institutions and governments, private sectors, and international
partners (Ebenezer, et al., 2022), ensuring that underrepresented taxa and geographical
regions of the world in genomics could better work on their priorities (Fernandez-Prada,
et al., 2024).

Here, we delineate a roadmap for an African DSI infrastructure, highlighting four key
actions (federated database, analysis, visualization, data sharing platforms) Africa must
undertake to maximize benefits from the KMGBF and advance global DSI efforts. We
present our ongoing efforts in assembling a network of African institutions with existing
DSI-related infrastructure capabilities for biodiversity and agriculture as well as provide
an initial steer for African institutions with potential capabilities but without DSI
infrastructures. We define a proposed implementation roadmap, informed by our
experiences in the AfricaBP and its Open Institute as well as insights from our survey of
161 African researchers (Figure S1 - S7), for an African DSI Data Bank as well as its
significance in the era of KMGBF such as solving DSI data fragmentations and enabling
appropriate access in line with national frameworks. Finally, we propose the adoption of
this roadmap, or its adjusted/optimized version, into the permanent structures of African
Union science agencies for biodiversity and agriculture as well as recommendations to
the African Group on the implementation of the KMGBF across Africa.
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Figure 1: Five priorities of the African BioGenome Project to enable Africa
implement the Kunming-Montreal Global Biodiversity Framework (KMGBF)
through the African Digital Sequence Information Data Bank for Biodiversity and
Agriculture (African DSI Data Bank). A hub and spoke model showing proposed
configuration and delivery of the African DSI Data Bank through inter-African
agreements and current (or new) DSI infrastructure across Africa. Legends: Dotted line
signifies DSI specialized institution under the African Union or any inter-African
governmental agreements. Text in magenta color within the rectangular box depicts the
central coordinating hub that facilitates DSI data storage, analysis, visualization and
sharing through the Global Access Point in circular steel color in the bottom left of the
rectangle. This is placed within the dotted lines to show data deposition and sharing in
line with national frameworks such as national biodiversity strategies and action plans.
Green texts depict databases, data analysis, visualization and sharing platforms that
contribute to the African DSI Data Bank. Brown texts in circular shape show African
national, academic and research institutes DSI databases, data analysis, visualization
and sharing platforms as spokes in this distributed model. Pink texts in rectangular
shape show public-private partnerships in the delivery of the African DSI Data Bank’s
objectives.
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Five priorities

The primary aim of the African DSI Data Bank is to harmonize and centralize access to
the rapidly increasing number of DSI by creating a network of African institutions with
existing databases, data analysis, visualization and sharing platforms focused on
African plants, animals, and other non-human eukaryotes, while also guiding and
supporting those with the potential to develop these capabilities. This will be done
through the development and implementation of GAP, a unified and central point for
accessing distributed African databases, data analysis, visualization and sharing
platforms. By doing so, and aligning with the KMGBF, the African DSI Data Bank will
directly address the critical data gap hindering the advancements of biodiversity
genomics efforts across the continent.

While recognizing the challenges of establishing a comprehensive platform, we are
embarking on a phased approach, focusing initially on creating a network of African
institutions with existing infrastructural resources and gradually expanding capabilities
such as equipping and establishing, through legislative instruments, a physical
infrastructure as the initiative evolves. To address the critical needs across Africa, the
African DSI Data Bank has five priorities which involve creating a network of:

1. African DSI database platforms: The first priority of the African DSI Data Bank is
to identify, link, and integrate existing (or new) African DSI database platforms,
and prioritize on the principle that it will be impossible to aggregate all the
fragmented DSI data types in Africa (Text Box 1, Figure S2) (Balaji & Terry, 2015)
into a central repository due to multiple reasons, including regulatory. Hence, the
need for a federated database configuration that could be mainstreamed into a
central coordinating database established through legislative instruments under
the African Union or any of its specialized scientific agencies to ease regulatory
hurdles, becomes necessary (Figure 1) (Sharaf, et al., 2024). This will enable the
storage of diverse data types from different species, reducing fragmentation and
ensuring that African data standards are compatible with international platforms
such as those hosted by major public databases (Arita, et al., 2021, INSDC,
2024, Vecchia, 2024) for data submission, curation, scalability, archiving,
enabling easy DSI data exchange and collaborations.

2. African data analysis platforms: The power and scale of the African DSI Data
Bank will come from its ability to provide a cost-free, integrated and easily
accessible federated analysis platform for African researchers on the African
continent as the sequencing of new African species produces vast amounts of
genomic data. Access to advanced computing resources in Africa is often
concentrated in a few well-funded institutions, leaving many researchers without
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the necessary tools to perform cutting-edge research (Krauss & Loebbecke,
2021). By creating a unified portal to help researchers access available
resources, African researchers can overcome these hurdles and realize the full
potential of Africa's vast genetic and biodiversity data (Haas, 2015). For
example, researchers in some African countries have less access to computing
platforms for research and scientific purposes, and as such, increased access to
analysis platforms will directly result in increased collaborations and DSI data
depositions (Langmead & Nellore, 2018), especially through incorporation of
essential bioinformatics tools and customized data analysis pipelines tailored to
their specific needs.

Therefore, the African DSI Data Bank aims to identify, link, and integrate existing
(or new) African DSI data analysis platforms, through a distributed user-friendly,
cloud- and super- computing infrastructure to support data analysis accessible
through GAP. This will provide African researchers with direct access to
computational resources such as cloud-based solutions or shared HPC
infrastructures (Pinthong, et al., 2016, Rowe, et al., 2019, Langmead & Nellore,
2018), fostering a more independent and collaborative research environment
while empowering African researchers to conduct their own data analysis and
contribute to the goals of AfricaBP Open Institute. Through the GAP interface,
African researchers can request computational resources, resource type, usage,
and duration, and this request will be processed, granting or denying access
based on availability and other criteria, and ultimately, managing resource
allocation and usage monitoring.

3. African DSI data visualization platforms: To make complex genomic information
accessible, the African DSI Data Bank will be designed to include interactive
visualization platforms that provide clear and interpretable representations of
genomic data. This platform will allow African researchers to explore genetic
diversity, biodiversity patterns, and sequence data through an integrated
sequence viewer and customizable visualizations. Tools for visualizing genomic
data, comparative analysis including phylogenetic tree viewers, DSI browsers,
and network graphs (see Figures S1 - S5, Text Box 1), will be incorporated and
accessible via the GAP interface.

4. African DSI data sharing platforms: DSI data produced by one researcher or
organization are relevant when made available and utilized by end-users
(Wood-Charlson, 2023), and this needs to be shared in line with national
frameworks to promote responsible and equitable open science (Wright, et al.,
2015, Byrd, et al., 2020, Hudson, et al., 2020). With the growing scale of large
genomic sequencing efforts globally, and particularly, the AfricaBP initiative to
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sequence 105,000 endemic African species (Ebenezer, et al., 2022), it is very
critical to ensure an accessible and reliable system that provides appropriate
access to DSI in line with national regulations. When scientists can appropriately
access African genetic resource DSI data (UNEP Convention on Biological
Diversity, 2022), it enables collaboration that can lead to discoveries and
innovations in medicine, food security and conservation efforts (Wright, et al.,
2015, Adler Miserendino, et al., 2022). A coordinated African DSI data-sharing
platform, for example, facilitated through GAP will enable collaboration, maximize
data sharing (Sharaf, et al., 2023, Katee, et al., 2024) and support large-scale
data-intensive research, management, and policy (Abarenkov, et al., 2023).
However, while we encourage institutions to share DSI data, the ultimate
decision to do so rests with the institutions, their national frameworks and
domestic DSI provisions in line with KMGBF.

5. Engage African countries and policy makers for the establishment of a
specialized institution on DSI under the African Union or its parastatal: The
AfricaBP Open Institute will promote and drive discussions for the establishment
of a permanent, specialized institution on DSI under the African Union (or its
parastatal). In the long-term, this specialized institution, established through new
or existing legislative instruments, could coordinate, manage, and create new
large-scale DSI data storage, analysis, visualization and sharing for African
member states, especially for underrepresented African countries without DSI
management and use capabilities.

The African landscape of DSI databases, sharing, analysis and visualization
platforms

Extensive insights on the landscape of global DSI databases, tools for analysis and
visualizations, data-sharing platforms for biodiversity and agriculture, have sufficiently
been reported (Agrawal, et al., 2012, Ambrosino, et al., 2017, Roumpeka, et al., 2017,
Ambrosino, et al., 2019, Krassowski, et al., 2020, Gadelha, et al., 2021, Chelliah, et al.,
2022, Lewin, et al., 2022, Waterhouse, et al., 2021, Wysel, et al., 2021, 2023, Gioti, et
al., 2024). However, little is known about the landscape of fragmented African DSI
databases, data analysis, visualization and data sharing platforms. Here, we summarize
these efforts using African institutions and projects as case studies (also see Text Box 1
and Figures S1 - S5):

1. University Mohammed VI Polytechnic (UM6P), Morocco: The Bioinformatics
Laboratory at UM6P in Morocco is establishing a platform that includes plant
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biological databases and analysis web servers to advance the understanding and
conservation of biodiversity and accelerate plant breeding programs
(https://bioinformatics.um6p.ma/services/). By integrating genomics and
bioinformatics, this platform provides comprehensive insights into the genetic
makeup of plant species, enabling more effective conservation strategies and the
sustainable management of genetic resources.

The platform includes specialized databases developed for different aspects of
plant genomics relevant to biodiversity and plant breeding. These databases
include: PlantLAI (Mokhtar, et al., 2023) which assesses the quality of genome
assembly for all available plant genome sequences, providing a key metrics for
downstream analysis of plant genomes, PltRNAdb (Mokhtar & El Allali, 2022)
focuses on transfer RNAs (tRNAs) in different species, sheds light on the
functional roles of tRNAs that are crucial for the study of evolutionary biology and
adaptation, and PlantLTRdb (Mokhtar, et al., 2023b) and CicerSpTEdb (Mokhtar,
et al., 2021) which provide detailed information on long terminal repeat
retrotransposons (LTR-RTs) and transposable elements (TEs) that are important
for understanding genome structure and evolutionary processes.

The analysis web servers that complement the platform offer real-time access to
tools such as MegaSSR (Mokhtar, et al., 2023a) and MegaLTR (Mokhtar & El
Allali, 2023) for analyzing SSRs and LTR-RTs. These tools include user-friendly
interfaces to support large-scale genomic studies. The platform enables the rapid
identification of genetic traits associated with species resilience and adaptation,
providing critical data to support decision making on conservation strategies and
breeding programs (Hassan, et al., 2024) (see
https://bioinformatics.um6p.ma/statistics/ for statistics).

2. Bio and Emerging Technology Institute (BETin), Ethiopia: In 2016, the Ethiopian
government established the Bio and Emerging Technology Institute (BETin),
formerly known as the Ethiopian Biotechnology Institute (EBTi), under Regulation
No. 388 (Federal Negarit Gazette, 2016). BETin has a primary mandate of
leading, coordinating, and conducting national biotechnological research and
development endeavors across all sectors, especially in areas of omics
(genomics, metagenomics, transcriptomics, proteomics, metabolomics, etc.) and
bioinformatics (Federal Negarit Gazette, 2016). Its responsibilities include
providing bioinformatics services and infrastructures such as data storage,
supercomputing, servers, analysis platforms, maintaining and developing
databases and algorithms, and mainstreaming bioinformatics in higher education
(BETin, 2024).
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3. South African national biodiversity and computational institutions: The South
African National Biodiversity Institute (SANBI), as a knowledge management
institute, has a mandate to collect, generate, process, coordinate and
disseminate information about biodiversity and sustainable use of indigenous
biological resources, and maintain biodiversity databases (Parker-Allie, et al.,
2023), for example, a Service Oriented Architecture that integrates distributed,
separately deployed and maintained software components that may be controlled
by various owners (Daly & Ranwashe, 2023). Furthermore, the South African
National Bioinformatics Institute (SANBI), was founded in 1996 under the
University of the Western Cape with a primary focus for the development and
implementation of computational methodologies which allow researchers to
fast-track their genomics data analyses, including leading the conceptualization
of the data archive for disease outbreak datasets in partnership with the Africa
CDC, a continental data platform called Agari (SANBI, 2023). Additional
institutions include the Council for Scientific and Industrial Research (CSIR)
National Integrated Cyberinfrastructure System (NICIS) which manages the HPC
Ecosystems Project by providing HPC access to local research institutes in
South Africa and within partner countries (Beukman, et al., 2024, Johnston, et al.,
2024)

4. African traditional medicinal plants and natural products databases: Three
databases contain Natural Products (NPs) from the African flora and fauna
(Sorokina & Steinbeck, 2020, Sorokina, et al., 2021). The Northern African
Natural Products Database contains over 4500 NPs from plants, endophytes,
fungi and bacteria (Ntie-Kang, et al., 2017), the South African Natural Compound
Database contains over 1012 NPs isolated from South African biodiversity
(Diallo, et al., 2021), while the Mitishamba database contains 1100 NPs isolated
from Kenyan plants (Derese, et al., 2015). Additionally, African Traditional
Medicine (ATM) is a rich and developed traditional medicine, and they also
contain a number of databases focusing on NPs from plants used in traditional
medicines on the African continent (Sorokina & Steinbeck, 2020). These include,
amongst others (Sorokina & Steinbeck, 2020, Sorokina, et al., 2021), Afrotryp
(Ibezim, et al., 2017), the Central African Medicinal Plants database (Ntie-Kang
et al., 2014), and the Ethiopian Traditional Medicine Database (Bultum, et al.,
2019). However, not all African countries host ATM databases. For example,
scientists in Nigeria have proposed the establishment of a national or regional
repository for medicinal plant species, extracts, and natural compounds to
improve the value of small-scale efforts (Ungogo, et al., 2020). It is also
noteworthy that some African NP databases, such as Mitishamba
(http://mitishamba.uonbi.ac.ke), could not expand beyond its national borders
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due to funding (Woldeamanuel, 2014) and the database is not currently
maintained or accessible, leading to a significant loss of data on NPs (Sorokina &
Steinbeck, 2020) - however, this is not peculiar to Africa (Fernandez-Prada, et
al., 2024). Hence, supporting AfricaBP Open Institute’s proposition to integrate all
African DSI-related databases to a continental coordinating platform for
sustainability and continuity (Figure 1).

ELSI and KMGBF Considerations

Here, we discuss eleven actionable recommendations that will maximize the benefit of
the African DSI Data Bank to the African people (and globally) and create measurable
impacts across Africa:

1. Consent, recognitions, and intellectual property: Indigenous and local
communities often possess valuable traditional knowledge and genetic resources
essential for biodiversity conservation (Anand, et al., 2023). To respect their
rights and contributions, the African DSI Data Bank must include mechanisms for
obtaining and documenting consent (Fredriksson, 2021). This involves creating
protocols for engaging with communities, explaining how their knowledge and
resources will be used, and ensuring that intellectual property rights are
acknowledged and protected (Laltaika, 2022). Additionally, benefit-sharing
agreements must be in place to ensure fair compensation and recognition
(Humphries, et al., 2022). Similar models have been successfully used, such as
travel passports (or identification documents) for research mobility, (Katee, et al.,
2024), Biodiversity Passport for biodiversity access monitoring (Daly &
Ranwashe, 2023) and GA4GH Passports and the Crypt4GH file container in the
human genomics community to protect minority communities and offer culturally
acceptable processes to encourage data contributions from underrepresented
communities (Oliva, et al., 2024).

2. Data privacy, access and security: The African DSI Data Bank will handle a vast
amount of sensitive data, including genetic sequences and traditional knowledge,
and would aim to provide appropriate access in line with the objectives of the
KMGBF and prevent misuse (UNEP Convention on Biological Diversity, 2022,
Bonomi, et al., 2020). Implementing robust data security measures such as
secure access controls, is crucial (Wan, et al., 2022, Shih, et al., 2023). Privacy
policies and benefit-sharing mechanisms should be developed and implemented
to ensure that data is handled in compliance with international standards and that
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personal and sensitive information is anonymized or aggregated to prevent
misuse and misappropriation (Bhat & Taiwo, 2015).

3. Compliance with international agreements: The African DSI Data Bank must
comply with international agreements such as Nagoya Protocol and the
Convention on Biological Diversity (CBD) that govern access to genetic
resources and benefit-sharing (Knight, et al., 2023). This involves integrating
provisions of the Nagoya Protocol, which requires obtaining prior informed
consent and ensuring fair and equitable sharing of benefits derived from genetic
resources (Ivey, et al., 2023). Ensuring that all international obligations are met
by facilitating the documentation of consent and benefit-sharing agreements
(Lawson, et al., 2024), will be a priority for the data bank.

4. Harmonization of legal frameworks: Africa is home to a range of legal
frameworks concerning biodiversity and genetic resources, which can vary
significantly between countries (Zerbe, 2005). To create a functional and
cohesive data bank, efforts must be made to harmonize these legal frameworks
(Masehela & Barros, 2023). This includes standardizing policies and procedures
for data management and benefit-sharing, and ensuring that the data bank’s
operations align with national laws while supporting cross-border co-operations
(Gbadegesin & Gbadamosi, 2024).

5. Policy for bilateral benefit-sharing: Policies for bilateral benefit-sharing should be
designed to ensure that benefits derived from the data bank are distributed fairly
among all stakeholders. This includes creating transparent procedures for
determining and distributing bilateral benefits, and involving all relevant parties in
decision-making processes to ensure equity and fairness (Wynberg, 2023).

6. Multilateral benefit-sharing: Multilateral benefit-sharing involves distributing
benefits from genetic resources among multiple stakeholders, including
countries, communities, and organizations, and discussions are currently
ongoing at the CBD (Kreiken & Arts, 2024). If a multilateral benefit-sharing
mechanism is agreed, the African DSI Data Bank must establish clear
frameworks and agreements for managing these benefits. This includes
developing protocols for equitable distribution, facilitating collaboration between
stakeholders, and ensuring that benefits are shared fairly according to the
contributions and needs of all parties involved (Ebert, et al., 2023).

7. Equitable access and inclusion: To maximize the utility of the African DSI Data
Bank, it must be accessible to a diverse range of stakeholders and appropriate
access must be facilitated and granted in line with the objectives of the KMGBF.
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This includes providing access to local communities, researchers, policymakers,
and global stakeholders (Kennedy, et al., 2022, Mbelebele, et al., 2024). Policies
should promote inclusivity by removing barriers to access, such as language,
regulations and technological limitations (Yanou, et al., 2023), and ensuring that
all stakeholders can contribute to and benefit from the African DSI Data Bank.

8. Capacity building and education: Large-scale effective use of the African DSI
Data Bank requires large-scale training and capacity building for local
communities, researchers, and policymakers (Sharaf, et al., 2023, 2024).
Investing in educational programs and workshops, as being deployed by the
AfricaBP Open Institute, can enhance the skills needed to manage and utilize the
data bank effectively (Sharaf, et al., 2023, 2024). This includes training on data
interpretation, conservation strategies, and the integration of database
information into decision-making processes (Browne, et al., 2024).

9. Integration with national policies: The African DSI Data Bank will complement
and support national biodiversity policies and strategies, especially since
NBSAPs is extremely important in the implementation and achievement of the
objectives of KMGBF (Katee, et al., 2024). This involves aligning the database's
goals with national priorities, ensuring that it contributes to existing conservation
efforts, and facilitating coordination between national and regional initiatives
(Sharaf, et al., 2024).

10.Sustainability and funding: It is important that the African DSI Data Bank shows
diversity and equitability in its funding mechanisms for its sub-projects and
services, and should include scientific funding agencies to enable scientific
impacts through international partnership commitments, human rights approach
and national funding mechanisms in line with the objectives of KMGBF for
indigenous peoples and local communities, and finally, public-private
partnerships for long-term sustainability (Figure 1) (Katee, et al., 2024, UNEP
Convention on Biological Diversity, 2022).

This type of multi-partner arrangements will prevent resources for
underrepresented regions, such as Africa, from going 'dark' when one funding
source pulls out as seen with VEUPATHDB, a genomic resource for neglected
tropical diseases (Fernandez-Prada, et al., 2024). Some percentages of the
KMGBF multilateral funds received by each African country could be channeled
into establishing and funding the federated African DSI data bank (Katee, et al.,
2024). Such platforms could then be connected with other global platforms (e.g.
INSDC and the UNEP ABS Clearing house) in line with the national frameworks,
thereby maximizing responsible and equitable open science. The percentage
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contributions from African countries could also count towards the 1% GDP
agreed by African member states for contributions to research and development
(Adepoju, 2022, African Union, 2024).

11. Legal Framework for Data Sharing: Cross-border data sharing requires clear
legal agreements and protocols to manage data transfer and use between
countries (Cengiz, et al., 2024). The African DSI Data Bank hub will include
agreements that address legal and logistical issues, ensuring that data sharing
complies with national and international regulations.

Text Box 1

AfricaBP Open Institute ran a survey to better understand the current landscape of
biodiversity and agricultural DSI databases, analysis, visualization and sharing
platforms, and this received 161 responses (Figure S1 - S7). Here, we summarize the
responses from this survey:

1. Metadata of respondents: The survey received substantial engagement from
African institutions, with the highest participation being from Nigeria (22.4%),
followed by Ethiopia (19.3%), Kenya (9.3%), and Cameroon and South Africa
(5.0%) respectively (Figure S1). The majority of respondents were from
universities (62.1%), with 28.0% representing research institutions, underscoring
the central role of academic and research entities in advancing DSI initiatives in
Africa. Among these respondents, researchers made up 61.5%, with smaller
proportions being principal investigators (6.2%) and bioinformaticians (6.2%) .
Funding for their research efforts predominantly came from academic institutions
(28.8%) and international grants (15.8%), while government funding accounted
for 28.4% (Figure S1). Private sector funding and contributions from African
science or policy agencies were lower at 8.4% respectively..

2. DSI database platforms in Africa: Plants (16.7%) and animal (16%) species are
primarily handled by the respondents databases. The reliance on institutional
data centers (32.6%) and local servers (31.1%) for storage, alongside the
growing adoption of hybrid solutions (14.7%) that merge local and cloud storage
(Figure S2), reflects the evolving nature of data storage infrastructure across the
continent. Eleven respondents (7.6%) indicated that they use African-specific
databases and 50% of the respondents indicated that the file formats they
interact with are FASTA/FASTQ (Figure S2).
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3. DSI data sharing platforms in Africa: In terms of accessibility, the majority of
institutions (43.7%) indicated that their databases are accessible through open
access, fostering collaboration and transparency, while 23.0% operate under
restricted access due to ethical or legal constraints, and 16.4% have formal
data-sharing policies in place (Figure S3). Consortium-based access is used by
10.9%, while 5.5% of respondents do not share their data (Figure S3).
Data-sharing platforms play a critical role, with 60.7% of respondents utilizing
institutional repositories outside Africa, and 27.9% using African-specific
platforms (Figure S3). However, significant barriers to data sharing persist,
including infrastructure limitations, co-development of training, ethical and legal
constraints, and restrictive institutional policies. These challenges highlight an
urgent need for capacity-strengthening initiatives and policy reforms to improve
data sharing across the continent.

4. DSI data analysis platforms in Africa: Respondents indicated that sequence
alignments, phylogenetics and population genomics are their most regular
analysis (14.3%) while their most used analysis tool is R (18.6 %) and Python
(6.2%) (Figure S4), suggesting that efforts to advance the analysis of genomics
in Africa needs to incorporate these two programming languages. Local servers
(27.5%) and cloud (16.7%) are major data analysis platforms used in Africa, and
respondents (19.4%) indicated that regular workshops, in-house and external
training programs would be advantageous to them (Figure S4).

5. DSI data visualization platforms in Africa: The respondents indicated that the
most commonly used data visualization tools are genomic maps, integrated
genomics viewer, Ensembl browser and phylogenetics viewers, and these tools
are used to generate visualizations for genomic maps and phylogenetic trees
(Figure S5). There is a high amount of pathway tools used for metabolomics
visualization followed by metabolomics atlas (Figure S5).

6. Needs and regulatory compliance for African scientists in biodiversity and
agriculture: More than 70 % of the respondents are somewhat familiar with the
concept of a digital sequence information data bank for biodiversity and
agriculture and there was no doubt that such a repository would be extremely
valuable (Figure S6).

The sentiment analysis further underscores the challenges in developing and
maintaining DSI platforms (Figure S6). An impressive consensus of 97.5% of
respondents consider such a repository important (Figure S6). This demonstrates
the critical role that a local repository could play in safeguarding Africa’s
biodiversity and agricultural research. Similarly, 75.2% of respondents view data
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sovereignty as "very important," and 23.0% rate it as "important" (Figure S6).
Concerns about data ownership further highlight the importance of national
governance and oversights over DSI platforms. In terms of implementation
priorities by the AfricaBP Open Institute, 38.5% of respondents called for an
integrated platform that supports data storage, analysis, visualization, and
sharing, while 24.2% emphasized the need for strong data analysis tools (Figure
S6).

Respondents also expressed optimism about the platform’s potential to address
pressing local challenges such as climate change, biodiversity conservation, and
food security (Figure S6). The survey further underscores the importance of
inclusive governance in developing and managing the DSI platform. Key
stakeholders mentioned by the respondents include researchers, government
agencies, and African institutions, with strong support for a multi-stakeholder
approach that also involves local communities, policymakers, and private sector
partners. This inclusive governance model is seen as essential for the African
DSI Data Bank’s long-term sustainability and effectiveness.

First steps

UM6P, home to Toubkal, the fastest supercomputer in Africa (DELL Technologies, 2022,
UM6P, 2021), has confirmed interests to partner with AfricaBP Open Institute and offer
African researchers working on plants, animal and microbial genomics in Africa the
opportunity to apply for access to up to 10,000 CPU hours per project, including support
for the design and implementation of GAP. BETin in Ethiopia, on the other hand, has
confirmed interest to partner with AfricaBP Open Institute on the African DSI Data Bank
as part of its existing national bioinformatics mandate for Ethiopian researchers only.

The first, and immediate, step in the creation of the African DSI data bank is the
establishment of a collaboration agreement between the AfricaBP Open Institute and its
confirmed members such as UM6P, BETin, other interested African and international
institutions and partners, and the African Union (or any of its DSI-related scientific
parastatal).

We anticipate that additional African and international institutions and organizations will
join this effort by connecting their Africa-based databases, offering access to their HPC
or cloud computing, based on their own sharing model. The GAP central resource will
then be set up to provide researchers with easy access to the most up-to-date list of
participating institutions. Interested parties can express their interest by contacting the
corresponding authors with clear SMART (specific, measurable, achievable, relevant,

African BioGenome Project (AfricaBP) Open Institute Manuscript on Infrastructure
Enabling Africa’s implementation of the Kunming-Montreal Global Biodiversity Framework through the African digital

sequence information databank - El Allali, et al., 2024
17



and time-bound) contributions aligned with the goals of the African DSI Data Bank.
AfricaBP Open Institute will prioritize the establishment of federated database and
analysis platforms as an initial effort as well as part of an outcome from the survey (see
Text Box 1, Figure S2 and S7).

Ultimately, the success of the African DSI Data Bank depends on establishing it through
legislative frameworks across Africa to effectively implement KMGBF (Figure 1). So, in
parallel, the AfricaBP Open Institute will engage in discussions for the creation of a
permanent, specialized institution within the African Union (or related scientific agency)
to manage coordination of the decentralized databases / storage of DSI from African
member states.

Conclusion

Overall, the creation of an African DSI Data Bank that integrates existing plants,
animals, fungi, protists, and eukaryotic microbial databases, analysis, visualization and
sharing platforms in Africa is a critical advancement for biodiversity conservation. By
harnessing the power of genomics and fostering collaborations, these tools provide a
pathway to a sustainable future in which the rich genetic diversity of African biodiversity
is conserved and responsibly utilized for the benefit of ecosystems and human
communities (Lewin, et al., 2022, Ebenezer, et al., 2022). However, this model requires
resourcing and funding from participating countries, institutions, and organizations. To
ensure the long-term success of these efforts, securing sustainable funding for
infrastructure maintenance, data curation and ongoing system improvement is critical. In
addition to funding, a governance framework needs to monitor progress towards
actualization of the KMGBF. As a moral responsibility, this body will also ensure that
indigenous knowledge and contributions of local communities are respected and their
rights to their genetic resources are protected. The tasks of this body could also include
monitoring and ensuring compliance with national frameworks (Katee, et al., 2024).
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