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Abstract

The ABC Consortium has been generating nucleic-acids MD trajectories for more than 20 years. This brief comment high-
lights the importance of this data for the field, which triggered a number of critical studies, including force-field param-
eterization and development of new coarse-grained and mesoscopic models. With the world entering into a new data-driven
era led by artificial intelligence, where data is becoming more essential than ever, the ABC initiative is leading the way for

nucleic acid flexibility.

Comment

Theoretical approaches to science aim to reduce the impact
of serendipity on the advance of our knowledge. However,
serendipity often guides the evolution of theoretical sci-
ences. The Ascona B-DNA Consortium (ABC) is an excel-
lent example of how new and unpredicted research objec-
tives emerge when looking for very specific information.
Thus, the first ABC round aimed to study the tetramer-
dependent properties of B-DNA (Beveridge et al. 2004;
Dicxit et al. 2005), but unexpectedly the project helped to
improve force-fields (FF; (Pérez et al. 2007)). The second
round (Pasi et al. 2014) helped to describe bimodality in
certain steps, but also resulted in the development of last-
generation FFs (Ivani et al. 2016; Zgarbova et al. 2015). The
third round aimed to reproduce DNA polymorphism (Dans
et al. 2019), but as a side product, the analysis of data led to
the description of the kinetics of DNA transitions and the
development of a myriad of coarse-grained and mesoscopic
models (Walther et al. 2020; Lopez-Giiell et al. 2023), which
made it possible to move to the chromatin scale (Buitrago
et al. 2021). We cannot predict what the impact of the ongo-
ing HexABC project will be beyond characterizing the prop-
erties of the 2080 unique hexamers of DNA. The only clear
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statement that we can make is that stored ABC data will be
crucial for it.

Theoretical science is moving from an algorithm-based
to a data-driven paradigm. Artificial intelligence methods
are anxiously waiting for high-quality data to derive predic-
tive models (Barissi et al. 2022). In this new scenario, we
should be careful in reporting MD data with FAIR (findable,
accessible, interoperable, and reusable) standards, provid-
ing provenance of the trajectories obtained using commu-
nity-accepted simulation standards and stored after passing
severe quality controls (Hospital et al. 2020). We should
be prepared to solve computational challenges beyond mere
CPU usage and closer to those faced by data-intensive sci-
ences. ABC is pioneering the field: the HexABC consortium
has generated 380 validated trajectories covering the 2080
unique DNA hexamers obtained using community-accepted
standards. Performing such simulations has been a major
effort for the 13 groups involved, but the greatest challenge
has been to move around 200 TB of data from production
sites to the datacenters in Utah and Barcelona, checking the
integrity of the trajectories and detecting potential artefacts
in the simulations that require human inspection. Analyz-
ing 500,000 files (200 TB) and storing all the information
in a NoSQL database with remote programmatic access
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HexABC: Data storage & sharing for the last ABC consortium project
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Fig.1 The main flow of HexABC data production and storage

represent an effort comparable to that of obtaining the tra-
jectories. However, the final result: a validated database of
B-DNA simulations will represent the best legacy of the
ABC consortium (Fig. 1).
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Data availability Dataset generated by the ABC consortium and men-

tioned in the manuscript file will be made available as open data via
the MDDB repository (https://mddbr.eu/).

Declarations
Ethics approval and consent to participate Not applicable.

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long

@ Springer

—-m e om W om oW omomom g,

Helical Parameters

'---~

--mewmemmmmmmmmm P

Quality Control

PCA
Correlations

S m----

_}
-
~______~ Storage
0 L T 1ty
3a,SOL .mongoDB .

MD Coordinates, Analyses
- mm omEmeomoEmeEmeEeEmeEeEmEm

o= mm ==

& Metadata 3

Visualization &

OPEN/DATA

On-line access
:' Sharing data, metadata |
' & analyses ]
; Programmatic access

as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
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