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The World Coral Conservatory:
Offering New Hope for Corals

by Victor Planas-Bielsa (Centre Scientifique de Monaco and Université Cote d’Azur), Rachid
Benchaouir (Coraliotech, Monaco), Denis Allemand (Centre Scientifique de Monaco and Université
Cote d’Azur) and Didier Zoccola (Centre Scientifique de Monaco and Université Cote d’Azur)

Climate change affects coral reefs worldwide. To counter the anticipated disappearance of coral
reefs by 2100, the World Coral Conservatory was created as a “Noah's Ark” for corals. In addition
to providing a living coral repository to protect and restore degraded reefs, the project will offer a
global big data structure to supply resources for fundamental research into corals and to assist
biotechnology companies in developing promising molecules for human health applications.

Reef-building corals are the animals
that constitute the foundation of coral
reef ecosystems that provide habitat
and trophic support for one-third of all
marine organisms. The World Coral
Conservatory (WCC) is an interna-
tional community of research laborato-
ries, public aquaria, stakeholders (such
as park authorities, local decision-
makers, policy makers, NGO represen-
tatives), and national administrations
that builds on the idea of using aquaria
as a “Noah’s Ark” to preserve corals.
The Conservatory will function as
global network, sharing biological
material via a big data platform [1].

This collaboration is urgently needed,
with climate change endangering many
coral reefs (Figure 1), causing them to
decline in size and biodiversity and
with many species expected to face
extinction by the end of the century. In
addition to their ecological impor-
tance, coral reefs are economically
essential for many human societies;
more than 600 million people around
the world depending directly on reefs
for their survival. Moreover, corals
possess numerous active substances
that defend them against physical,
chemical or biological threats. These
substances could have promising
applications, especially in the areas of
human health and well-being [2].

Despite its central role in the regula-
tion of metabolic activities, structural
functions, homeostasis and defence,
the cell proteome, i.e. the protein/pep-
tide content of the body's cells at a
given time, has not been used in many
applications for human health or other
areas. The loss of coral reef biodiver-
sity could mean lost opportunities to
discover and take advantage of many
bioactive substances.

For this reason, it is critical that in addi-
tion to the living coral repository, the
genetic information is also preserved
using coral genomic and transcriptomic
databases. These should provide an
invaluable source of in-silico raw mate-
rial that can be exploited at any time in

with artificial intelligence (AI)
showing great potential as a tool for
drug discovery [3]. Advances in deep
learning and computer power will very
likely open the door for numerous
applications to analyse and discover
promising molecules based primarily

the future to discover and valorise inno-
vative polypeptide-based products.
Anti-cancer molecules, antibiotics, sun
protection and new anti-inflammatory
agents are some examples of products
that can feed the pipeline of biotech-
nology companies looking for new
pharmaceutical molecules or cosmetic
active ingredients.

Computing technology will be instru-
mental in finding these substances,

on data mining of the genomic informa-
tion. Such techniques are not meant to
replace already-known pharmacolog-
ical protocols, but to complement them
in order to accelerate the rate of dis-
covery and reduce the cost and risk.
The approach requires the collabora-
tion of: (i) research teams specialising
in fundamental science like mathe-
matics, biology, ecology and bioinfor-
matics, and (ii) biotechnology compa-
nies that can ensure the transition from
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research and development to industrial
production.

Fundamental science is important, par-
ticularly at this stage; while the Al
approach is promising, much research
is still needed to develop statistical and
mathematical techniques to efficiently
handle the enormous size and high
dimensionality of the genomic datasets.

The role of biotechnology companies is
equally vital. It is their job to guarantee
the toxicological safety and efficacy of
the selected molecules, to secure inno-
vations through patent filings and to
commercialise their solutions through
licensing or selling innovative products.

In conclusion, the WCC, based on a big
data structure, will contribute to the
development of biomedical and cos-
metic applications and will help to
maintain coral reefs as an ecological
and economic resource for future gen-
erations.
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A distributed computing platform can provide automatic control for maritime services, with likely
economic and social benefits. In this context, the nodes involved in the computing tasks are autonomous
complex cyber-physical systems, i.e., ships. The platform allows node computing cooperation through a
high-level abstraction of the underlying sensor system. The computing tasks are related to the predictive
analysis, employing artificial intelligence (Al) techniques based on the federated-learning paradigm.

The best way to increase the efficiency
and reliability of maritime services is to
learn how to react automatically to what
happens in the surrounding environ-
ment. Consequently, the platform must
be able to tune the computation tasks
parameters accordingly to the state in
which the system will be. A novel
approach to automation is to use a dis-
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tributed platform that implements a dig-
ital characterisation of cyber-physical
systems — in this case, unmanned sur-
face vessels (USVs) — to obtain an
Internet of Autonomous Ships (Figure
1). In particular, the system should be
able to represent a significant use case
in which ICT supports systems and
machinery maintenance through sen-

Figure 1: Application scenario.
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sors and actuators, providing a digital
representation of the ship. The ship can
be considered a highly complex system
composed of heterogeneous and inter-
connected hardware and software [1].
Managing such a complex system relies
on a dense network of thousands of het-
erogeneous sensors [2] located both
onboard and in remote control systems,
coupled with a local computing infra-
structure.

The local infrastructure can be consid-
ered a node of the Internet of Ships
(ToS) and its role is to abstract the com-
plexity of the underlying sensor system,
resulting in a high-level representation
of the management systems, the bridge,
and the federated elements (Figure 2).
Having a local infrastructure also has
indirect benefits, including (i) reduced
latency and cost of transmission
because the synthesis of useful informa-
tion, rather than raw data, is transmitted
(thus avoiding “data deluge”); and (ii)
confidentiality of the data is guaranteed.

Data will be shared within the IoS net-
work to achieve a collaborative aggre-
gation of information and to enable a
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