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2004: The Foundation Objectives

Project Information

PACE

Grant agreement ID: 002035
@

End date
30 June 2008

Start date
1 April 2004

Funded under
FP6-IST

Overall budget
€7 928932

EU contribution
€ 6 605 000

N

Coordinated by
RUHR-UNIVERSITAET BOCHUM

B Germany

Programmable
Artificial Cell
Evolution
(PACE)

The integrated project PACE will explore the
utilization of the simplest technically feasible
elementary living units (artificial cells much simpler
than current cells) to build evolvable complex
information systems. We will create, analyse and
investigate the applications of such systems that
process information by self-organization starting at
molecular scales. We will also determine whether
life-like properties are necessary for computational
systems to be fully robust and adaptive and
investigate the tension between evolvable living
autonomy and programmable utilization.
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History Research Units

Founded in 2004 the European Centre for Living

Technology by an initial funding through the

EU project PACE (Programmable Artificial Cell

Evolution, FP6), is an international and

interdisciplinary research centre hosted by Artificial Science of Arts and
Intelligence design Complexity Complexity

Ca' Foscari University of Venice and established

as an inter-university consortium, currently

involving 18 European and extra-European

institutional affiliates.

The Centre is devoted to the study of technologies

T . . . . Neuroscience Artificial Living Solutions
that exhibit life-like properties including self- Life Technology

organization, adaptability and the capacity
to evolve.



aM V. ! ‘
i, Ca' Foscari Y A
UﬂIVGFSIty iﬁ:::: Centre
2 of \lenice ‘&.::== for Living

smmm lechnology

=

ECLT Projects

Total funded projects from ECLT's
foundation (2004 - 2022):

34 with a total budget of about

~46 /7.9 me

(including Research contracts - "conto terzi")

In the last few years (2019 - 2023):

42 submitted proposals, of which:

1 2 accepted for funding
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ECLT Ongoing Projects

DC-ren GLOBAL_AT_VENICE
Drug combinations for rewriting trajectories of A Research and Training for Global
renal pathologies in type Il diabetes Challenges

Cofund Fellowship Programme

ELISE NODES
European Learning and Intelligent NODES European Narratives
Systems Excellence Observatory to fight Disinformation

post COVID-19

REXlearn

Reliable and Explainable Adversarial
Machine Learning
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Christmas Lectures
Youtube Channel

Events and news

> YouTube
ECLT Channel

252 Managemens Workshop

Past appointments and news

Christmas Lectures
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« Publications with ECLT
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Acknowledgment
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Latest publications

Modeling and designing a robotic swarm: A quantum
computing approach

Composition, structure and robustness of Lichen guilds.
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ECLT Governance | Board of Directors |

Rudolf M. Fiichslin
Professor for Applied Complex

Achille Giacometti
Full Professor of Condensed matter

Systems Sciences, Zurich University of physics at Ca' Foscari University of
Applied Sciences Venice

Norman Packard
Founder of ProtoLife and chaos theory
physicist
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Research Professor of Statistics at the European
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In pro oblo Og ICal Cata y IC networ Nicolas Fauré, Jie Chen, Luca Artiglia, Markus Ammann, Thorsten Bartels-Rausch, Jun Li, Wanyu Liu,

Petra Schwille © ' and Béla P. Frohn' Sen Wang, Zamin A. Kanji, Jan B. C. Pettersson, Ivan Gladich,* Erik S. Thomson,* and Xiangrui Kong*
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Cite This: ACS Earth Space Chem. 2023, 7, 350-359 I: I Read Online
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While water is an essential ingredient for life as we know it on Earth, there are some
theories that suggest that life might be possible without water under certain conditions.
However, no such life form has been discovered yet, and water remains the primary

requirement for life as we know it.

Water plays a vital role in many of the chemical reactions that occur in living organisms, as
well as providing a medium for the transport of nutrients and waste products. It is also a

universal solvent, which means that it can dissolve many substances necessary for life.

That being said, there are some extremophile organisms on Earth that are able to survive
in environments that are hostile to most life forms, such as in hot springs, deep-sea
hydrothermal vents, or acidic environments. These organisms have adapted to these
extreme conditions and have developed unique biochemical mechanisms that allow them

to survive in the absence of water or with minimal amounts of water.

However, it is important to note that the search for life beyond Earth is based on our
understanding of life as we know it on Earth, and the discovery of life forms that do not

require water would require a rethinking of our definition of life and the conditions

necessary for its existence.
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tics and Space Administration

NASA Report 2015

« Nearly 200 pages
 Water is mentioned 87 times

The origin and early evolution of life is another exciting key focus of astrobiology research. There
are three components of these research efforts which include (1) understanding the sources of the
e canonical macromolecules of life
king advantage of advancements in
molecular biology and biochemistry to better understand the diversity and evolutionary history of
extant microbes as a window into better understanding the physiologies, including metabolisms, of
the earliest organisms; and (3) merging the results from (1) and (2) to better constrain the
environmental conditions that can spawn life. Astrobiology is also committed to understanding the




NASA Report 2015

determined the chemical makeup of the plumes, and amassed increasingly compelling evidence
for a subsurface ocean there. Analysis of Titan’s electric field recorded by the Huygens probe
during its descent indicates that this moon likely has a salty subsurface sea, covered by an ice
crust that is several tens of kilometers thick. Astrobiologists are intently studying the ever-present
haze on Titan as an analog for the prebiotic organic chemical environment of early Earth, and have
recently reported evidence for photochemical activity in Titan's lower atmosphere. Cassini
observations have helped to better understand Titan’s surface lakes of liquid ethane, methane, and
propane, and laboratory simulations are being used to gain insight into these environments.

National Aeronautics and Space Administration

surface and fractures in its ice similar to those seen on Enceladus. Scientists now think this moon
may harbor a liquid water or slush layer underneath an outer icy shell.
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NASA Report 2015

e e O Conceivably, some of our most fundamental concepts of life might still be too Earth-centric to
capture the full diversity of life elsewhere. An alien biochemistry might not have the same chemistry
exhibited in Earth-based life; for example, it might not have molecular backbones composed
primarily of reduced carbon atoms. Solvents other than water might be capable of supporting an
alien biochemistry. Some of the specific features we look for, such as the by-products of life’s
energy-obtaining strategies, may be different elsewhere. Any of these possibilities could expand

— e aIVETSITy Of eNnvITOMMEN(s and planets or WHICH 1116 could exist and, terelore, moaiy e array

of techniques we would utilize to search for life on those worlds.
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4240 CHARLES TANFORD Vol. 84

[CONTRIBUTION FROM THE DEPARTMENT OF BIOCHEMISTRY, DUKE UN1VERSITY, MEDICAL CENTER, DURHAM,
NorTH CAROLINA]

Contribution of Hydrophobic Interactions to the Stability of the Globular Conformation
of Proteins

By CuarRLES TANFORD
RECEIVED APRIL §, 1962
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2022 / h 16:00

Programme
» 16:00 Introduction

Achille Giacometti
ECLT Director
Ca'’ Foscari University of Venice

Francesca Tarocco
NICHE Director
Ca’ Foscari University of Venice

» 16:15 Film screening
» 17:15 Discussion
Discussants

Anders Nilsson
Stockholm University
Stanford University

Francesco Sciortino
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Mikael Agaton Director
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Auditorium
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Campus Scientifico (Edificio ALFA)
Via Torino 155 - Venezia Mestre

WATER - The strangest liquid
AGATON FILM production
Mikael Agaton, Sweden, 2021 / 58'

This documentary reveals under extreme conditions,
stunning and groundbreaking  and insist on designing and
discoveries about the most pursuing an experiment
vital of substances, the that nobody has considered

one that constitutes most

of ourselves: water. In this
film the Swedish professor
in physics at Stanford and
Stockholm Anders Nilsson
and his team of dedicated
researchers enters the world
of molecules and atoms

More Info

possible. We follow their
scientific journey from the
hypothesis of two liquids
from Prof. Francesco
Sciortino towards the
ultimate answer to why we
are here at all: why life can
exist on the planet.

e Registration is required, please contact
E_ g 'EE niche@unive.it to receive registration form
& orzoomlink. A valid Green Pass certificate s
mandatory to access the venue.
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what is so special about it?

WWW.uUnive.It

A
104,8
bulk warter covalent
water f\H : | : 50 keal/mol
molecule " ngf” ; bonding
\o

0.96 A

I10x

HB 5 keal/mol

l10x

KgT |0.5 kecalimol

tetrahedral u
coordination )7




)y 2
\»s,,!:aw
Np2” Universi
NESST s

Semre, Cal Foscgi

> of Venice

ymmetry polar-non polar?

Polar fluids

Non Polar fluids

(2) Oil droplets
(dispersed medium)

water
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(b) Water droplets
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Hydrophobic Scale

#3 Solvation free energy of small

# 1: Approximate method for # 2: Polarity-inverted peptides in non-polar solvents
solvation free energy Surfactants in non-polar
solvents

Emanuele Manuel Cedrix Dongmo Tatjana Skrbic
Petretto Carrer Ca’ Foscari Universitv of
Now Now University of Oregon/ Ca’ Foscari

g%r:jilygersity of gUnlversny of \I{gfljr"geéumverﬂty of University of Venice
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Amino acid structures
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Improving enzymes by using them |

Mo definitive Experimental evidence
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|n Organ |C SOIVentS J. Am. Chem. Soc. 1993, 115, 6529-6537

Alexander M. Klibanov Protein Dynamics and Solvation in Aqueous and Nonaqueous
Department of Chemistry, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139, USA (e-1 EnVironmentS

(o THE ROYAL David S. Hartsough and Kenneth M. Merz, Jr.’

®]J@ SOCIETY

Contribution from the Department of Chemistry, 152 Davey Laboratory,

Protein structure, stability and solubility in water
and other solvents

C. Nick Pace’, Saul Trevifio, Erode Prabhakaran and J. Martin Scholtz

Department of Medical Biochemistry and Genetics, Department of Biochemistry and Biophysics and Center for Advanced
Biomolecular Research, Texas A&M University, College Station, TX 77843, USA

1628 Biophysical Journal Volume 84 March 2003 1628-1641
Protein Structure and Dynamics in Nonaqueous Solvents: Insights
from Molecular Dynamics Simulation Studies

Claudio M. Soares, Vitor H. Teixeira, and Anténio M. Baptista
Instituto de Tecnologia Quimica e Bioldgica, Universidade Nova de Lisboa, Av. da Republica, Apartado 127, 2781-901 Oeiras, Portugal

Pennsylvania State University, University Park, Pennsylvania 16802
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Hayashi et al JCP 2017, JCP 2018
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Manuel Carrer
Now @University of Oslo
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The game has changed. Al triumphs at solving

protein structures :

In milestone, software predictions finally match structures calculated from experimental data

DeepMind’s program for determining the 3D shapes
of proteins stands to transform biology, say scientists.

DeepMind > Blog > AlphaFold:a solution to a 50-year-old grand challenge in biology

(B8] 8] O signin Home News Sport Reel Worklife Travel Future Culture More v | Q Search

Home | Coronavirus | Climate | Video | World | UK | Business | Tech | Science | Stories | Entertainment & Arts
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BLOG POST
@ RESEARCH 30 NOV 2020

Alphalold: a solution to
a 50-year-old grand
challenge in biology

;%nization with data

One of biology's biggest mysteries Top Stories
'largely solved' by Al Climate and Covid top agenda

ey By Helen Briggs as world leaders meet
BBC science correspondent The G20 leaders are holding their irst
face-to-face meeting since th

n
o-face meeting since the start of
®30 November 2020 the pandemic.

©1h
* Read an update on our AlphaFold work here. - . I 1 hour ago |
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DeepMind’s AlphaFold 2 algorithm significantly outperformed other teams at the CASP14
protein-folding contest — and its previous version’s performance at the last CASP.
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Google vs Baker’s group
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Highly accurate protein structure prediction
with AlphaFold
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Breakthrough of the year 2021

PROTEIN FOLDING

Accurate prediction of protein structures and
interactions using a three-track neural network
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Data Driven Approach?

interactions with the planet increased in diversity, eventually developing into complex feedbacks.
By studying this co-evolutionary past, we deepen our understanding of habitability and learn about
significant branch points in the history of the habitability of Earth-like planets. Finally, studies of
other planets—both real and hypothetical—inform and benefit from work on the intimate
interactions between life and its physical environment. Observations of specific habitable
environments in planets and moons in our Solar System can illuminate the properties of Earth that
permitted life to flourish here, suggest the potential for life on other bodies in our Solar System, and

rovide a foundation to model rocky planets in other planetary systems. Furthermore, as we explore
lanets in and beyond our Solar System, we must develop the capacity to assess the habitability
f these environments and to recognize and characterize signatures of life—from the microscopic
o the planetary scale. These efforts to identify and characterize biosignatures are necessarily
nformed by close examination of Earth’s past, present, and future.
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