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Abstract

Approaches to rapidly collect global biodiversity data are increasingly important, but
biodiversity blindspots persist. We organized a three-day Datathon event to improve the
openness of local biodiversity data, and facilitate data reuse by local researchers. The first
Datathon, organized among microbial ecologists in Uruguay and Argentina assembled the
largest microbiome dataset in the region to date, and formed collaborative consortia for
microbiome data synthesis.
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Main text

Like other branches of life, the global microbiome is under threat [1], and documenting the
world’s microbial diversity is more urgent than ever before. A global coverage of biodiversity
data is essential for developing in-depth ecological knowledge of microbial systems [2] and
harnessing them as sources of biotechnological innovation [3]. As DNA sequencing
technologies have greatly advanced, cataloging the world’s microbiomes is now feasible.
Over the past decade, sequencing-based assessments of bacterial diversity (i.e.,
metabarcoding or amplicon sequencing) have grown exponentially [4], but global blind spots
in reusable microbiome data persist [5], often affecting the regions that are predicted to
undergo the greatest rates of anthropogenic change, and therefore the greatest biodiversity

loss [1].

Sequencing-based biodiversity assessments are necessary for most microbiomes, which
cannot be characterized through conventional observation, but require substantial financial
investments. Several studies have reported a disproportionately higher availability of
microbiome data from wealthier countries [5,6]. For example, a systematic literature review
of global soil biodiversity research (much of which relies on sequencing), found that only 8%
of the studies surveyed originated from Latin America and Africa [7]. Improving data
archiving practices is a cost-effective first step towards improving the coverage of compiled,
global microbiome data, but requires explicit consideration of the associated costs and

benefits, especially to the researchers producing the data.

In ecology, research is disproportionately performed by researchers from high income
countries [2], and while data collected from biodiversity blind spots are necessary for global
syntheses, synthesis research is seldom performed by scientists from the poorly represented
regions, who receive little direct benefit from making their data available. While data
citations allow data creators to receive credit for their work, they do not encourage equitable
participation in data reanalyses. Decentralizing microbiome data reuse can close the
geographic gap between data producers and reusers, improving ecological research [8] in
numerous ways. First, data reuse allows scientists to produce high-quality research regardless
of their access to infrastructure or funding. Second, the prospect of reusing data may serve as
an incentive to archive it publicly, increasing the amount and quality of available, reusable

microbiome data in countries with limited research funding. Third, as global participation in
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synthetic microbiome research increases, so should the diversity of perspectives in the field
[9]. Finally, a greater global participation in data reuse may reduce language barriers in

synthetic research, which are pervasive [10].

To improve equitability in microbiome synthesis science, it is essential to acknowledge
available infrastructures and their limitations, provide educational support and training, build
collaborative networks, and credit collaborators [2,9]. We organized a binational data
collection and reuse event (Datathon) in Argentina and Uruguay, two countries which are
poorly represented in global microbiome syntheses [5,6,11]. For example, the Earth
Microbiome Project dataset [11] contains only nine microbiome samples from Argentina, and

none from Uruguay.

The Datathon provided support to microbial ecologists in archiving and reusing
metabarcoding sequence data and brought researchers together to create a common
microbiome dataset for Argentina and Uruguay. By centralizing available raw data and
including related bibliographic, technical, and experimental materials in a single online
database, we aimed to improve the discoverability and reusability of microbial sequence data
in the region, while giving data producers academic credit for their work and creating a
valuable resource to foster research in a biodiversity blind spot. Crucially, we aimed to

stimulate synthesis research by Datathon participants using the newly deposited sequences.

The Datathon was organized over the course of three days in October 2022 in a hybrid
format, and each day focused on a different, interconnected aim (Figure 1). The event was
preceded by a week-long, intensive statistics and bioinformatics course, which engaged early
career researchers. On the Datathon’s first day (themed Inspire), we held a hybrid symposium
focused on the history of synthetic research in ecology, the relevance of ‘Open Science’ in
biodiversity research, and the potential and outcomes of recent global biodiversity data

syntheses, available in the Datathon website (https://micoda.idiv.de/datathons.jsp).

The second day (themed Support) focused on hands-on sequence data and metadata
deposition, and was held remotely to allow all participants access to their work space.
Custom, online step-by-step guides were developed to support sequence data preservation

and publication process to NCBI’s Sequence Read Archives in English and Spanish (freely

available in Spanish https://github.com/MariaAlvBla/Dataton-2022/wiki and English
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https://github.com/MariaAlvBla/NCBI-Tutorial/wiki), in line with the FAIR Principles [12].

Guides contained a custom metadata sheet, which included specific fields to allow for the
rapid integration of all datasets and reanalysis following the Datathon, and to give greater
visibility to the original publications of the data creators. In addition to standard NCBI
metadata fields, we included fields for technical information (e.g., DNA extraction method
and sample amount), and the DOI for any scientific article accompanying the initial
publication of the sequence data. In addition, given the broad range of environments sampled
within the context of microbiome research, we developed a three-level ontology based on the
Earth Microbiome Project [11], where users could select their sample’s realm (e.g., aquatic,
mineral, host-associated), broad-scale environment (e.g., soil, freshwater), and complete one
description per sample (e.g. “agricultural soil from soy farm”). If data had been made
publicly available prior to the Datathon, participants could complete the metadata sheet with
the original accession numbers to expedite data integration. All members were invited to join
an online, dedicated Slack group, which included a help desk channel, staffed by organizers
who had previously tested the step-by-step guides. The help desk allowed participants to
obtain more personalized help when needed, allowed organizers to clarify common questions
that emerged during the event (e.g., “what is the most appropriate unit for a sample size?”’)
and improve available materials for events organized in the future, and resulted in
participants helping each other and networking. improving the quality of the deposited

datasets and contributing towards community-building.

The third day (themed Collaborate) focused on harnessing the deposited data for reuse by
participants and on developing collaborative networks. Following a general summary of the
collected data, participants created Slack channels to brainstorm and develop projects to reuse
the data, and secure funding to pursue these ideas. Then, collaborative synthesis projects were
voted on, and leaders were collectively selected for each. After the meeting, all participants
received a detailed summary of the data resource created and the planned synthesis projects
and activities, and could opt-in to each, allowing participants to contribute towards the

organization of the next Datathon.

In total, 59 scientists, from various academic levels including PhD-level academics (54%),
PhD students (24%), and MSc and BSc scientists and students (22%) participated in the
Datathon. Of these, 52% participated in all days and archived sequence data, 32%

participated in the symposium and training sessions, and 15% joined only one of the sessions.
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Except for one case, all datasets were deposited by PhD-level academics or PhD students,
suggesting that other student participants and those with MSc and BSc degrees benefitted

primarily from the Inspire and Support components of the Datathon.

The event archived 913 samples from 22 projects in NCBI’s Sequence Read Archives (Figure
1), greatly enriching microbiome data from the region (the previous, largest survey of
Argentinean pampas included 126 samples, for example [13]). Deposition to NCBI ensures
that the data remains publicly accessible in the long-term, and facilitates integration with
other publicly available datasets (NCBI accession numbers and metadata, are available in the
Datathon website). Of the contributed projects, 55% (33% of samples) were previously
unarchived. Previously unarchived projects ranged in size between 4 and 129 samples, and
64% of the samples were deposited as projects with 75 samples or less, illustrating the
potential of Datathon events in promoting the archiving of small datasets. Furthermore, the
custom data deposition guides developed for the event remain publicly available as living
educational documents for users aiming to deposit microbiome sequence data in the future,
and serve as a model for translation into other languages. The compiled dataset is dominated
by soil microbiome samples, likely because the initiative began outreach through the Soil

BON [14] network of researchers, illustrating the influence of the networking approach.

Notably, the activities proposed during the Collaborate component have resulted in the
formation of a close-knit scientific community. One year after the first Datathon, 10 of the
original participants and organizers held a second, larger Datathon encompassing all of Latin
America. Members who deposited data continued to regularly exchange ideas, technical
information, and funding opportunities in a group mailing list. Over the coming year, this
consortium will collaborate with local researchers to organize a similar event in Africa, and
will coordinate a series of hybrid bioinformatics and statistics courses designed to support

researchers as they continue to develop their synthesis projects.

Equitable participation from researchers globally through synthesis work can reduce
disparities arising from differential access to funding, in turn reducing existing biases in
research [6], increasing the scope/breadth of research and bolstering transparency in the
receipt of academic credit [15], and excellence in science. The rapid, coordinated public
archiving of microbiome sequence data from 913 samples within three days demonstrates the

tremendous potential of equitable data consolidation approaches to shed light on biodiversity
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blind spots, in both microbiome research and other areas of ecology. The future reuse of these

data by researchers from the region that produced the data will likely advance the collective

scientific knowledge of the microbiomes of South America, how they are affected by local

anthropogenic change, and how local policies may mitigate microbial diversity loss.
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345  Figure 1. Equitable data archiving and reuse practices must consider the needs of participants.
346  a. In designing the Datathon, we considered the need for background information on the

347  potential of data synthesis, providing support during data deposition, and the establishment of
348  collaborative networks, to be of primary importance in furthering microbiome synthesis

349  research. b. The project resulted in the deposition and consolidation of 913 samples, and a

350 much-improved coverage of the Argentina-Uruguay region.



