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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.

Objectives2004: The Foundation



ECLT is a consortium
of 18 Universities,
Laboratories,
Research Centres, 
European and
extra-European.

European Centre 
for Living Technology
(ECLT)



ECLT Members



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 
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 
that exhibit life-like properties including self-
organization, adaptability and the capacity 
to evolve.



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

34 with a total budget of about 

~46 /7.9 M €
(including Research contracts - "conto terzi")

ECLT Projects

In the last few years (2019 - 2023):

42 submitted proposals, of which:

12 accepted for funding



REXlearn
Reliable and Explainable Adversarial 
Machine Learning

ELISE 
European Learning and Intelligent 
Systems Excellence

DC-ren
Drug combinations for rewriting trajectories of 
renal pathologies in type II diabetes

GLOBAL_AT_VENICE
A Research and Training for Global 
Challenges 
Cofund Fellowship Programme

NODES
NODES  European Narratives 
Observatory to fight Disinformation 
post COVID-19

ECLT Ongoing Projects



ECLT Website

● Events and news
● Christmas Lectures
● Youtube Channel



ECLT Website

● Publications with ECLT
affiliation or

acknowledgment



ECLT Governance | Board of Directors |



ECLT Governance | Science Board |



Some contributions from the network

Doron Lancet (Weitzmann) Petra Schwille (Max Planck) 

Steen Rasmussen (Copenhagen)

Ivan Gladich (Qatar) 

Norman Packard (Protolife) Harold Fellerman (NewCastle)



Our Lab

Polymers Colloids and patchy colloids

AI and Membrane Proteins

Liquid crystals

CG models for proteins Solvation free energies
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Can Life exist without water?



NASA Report 2015

• Nearly 200 pages
• Water is mentioned 87 times



NASA Report 2015



NASA Report 2015



THE TRIANGLE OF LIFE



The Hydrophobic Effect



Auditorium  
Danilo Mainardi

Campus Scientifico (Edificio ALFA)
Via Torino 155 - Venezia Mestre

30 March 
2022 / h 16:00

With the support of:

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
University of Rome “La Sapienza”

Mikael Agaton Director

This documentary reveals 
stunning and groundbreaking 
discoveries about the most 
vital of substances, the 
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 

under extreme conditions, 
and insist on designing and 
pursuing an experiment 
that nobody has considered 
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.

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

THE 
STRANGEST 

LIQUID

More Info

www.unive.it/data/agenda/25/57742 

Registration is required, please contact  
niche@unive.it to receive registration form  
or zoom link. A valid Green Pass certificate is 
mandatory to access the venue.

WATER!



Water: what is so special about it?

• Water expands on freezing

• High heat capacity

• High surface tension
….



Water: what is so special about it?

10x

10x



Symmetry polar-non polar?

Polar fluids water

Non Polar fluids oil

Surfactant



3 Stories

# 2: Polarity-inverted 
Surfactants in non-polar 
solvents

#3 Solvation free energy of small 
peptides in non-polar solvents

Tatjana Skrbic
University of 
Oregon/ Ca’ Foscari 
University of Venice

Cedrix Dongmo
Ca’ Foscari 
University of 
Venice/University of 
Rome 2 

Manuel 
Carrer
Now
@University of 
Oslo 

Emanuele 
Petretto
Now
@University of 
Friburg

# 1: Approximate method for 
solvation free energy



Amino acid structures

HYDROPHOBIC

Aliphatic non-polar

Aromatic non-polar

Special cases

POLAR

Uncharged

Positively charged

Negatively charged



Polarity Scale of Solvents

Solvent polarity scale



The hydrophobic effect
P H



Same fold?
P H



Like dissolves like?
P H



No definitive Experimental evidence



#1 Solvent polarity effects on 
protein stability

Solvation free energyDGw

Masahiro Kinoshota University of Kyoto

Emanuele 
Petretto
Now
@University of 
Friburg



Thermodynamic cycle

Hayashi et al JCP 2017, JCP 2018

DGw DGc

DDGwc=DGw-DGc



#2: Surfactants

DPPC (Dipalmitoylphosphatidylcholine)

Water
Micelles

Manuel Carrer
Now @University of Oslo 

With Michele Cascella



Length and energy scales

ADOH

DPPC

≈20 Å

≈5 Å≈1 Å

≈30 Å



Conventional surfactants: DPPC

Water CHEX

Skrbic et al unpublished



#3: Exact Solvation free energy of 
polypeptides

Dongmo et al PCCP 2020

Cedrix Dongmo
Ca’ Foscari
University of Venice

With Giuseppe Graziano

Dongmo, Giacometti PCCP 2023



Data driven approach: November 2020!



CASP14 2020



How was this achieved?

Machine Learning (AI)

Homology modeling



Google vs Baker’s group

Breakthrough of the year 2021



Data Driven Approach?



The TEAM


