@ SAPIENZA

UNIVERSITA DI ROMA

L'anno duemilaquindici, addi 3 novembre alle ore 15.30, a seguito di
regolare convocazione trasmessa con nota prot. n. 0070564 del 29 ottobre
2015, nellAula Organi Collegiali si € riunito il Senato Accademico per
I'esame e la discussione degli argomenti iscritti al seguente ordine del giorno,
come integrato con successiva nota rettorale prot. n. 0071564 del 3
novembre 2015.

Sono presenti: il Rettore, prof. Eugenio Gaudio ed i componenti del Senato
Accademico: prof. Masiani Pro Rettore Vicario, prof. Stefano Biagioni,
prof.ssa Maria Rosaria Torrisi, prof.ssa Emma Baumgartner, prof. Davide
Antonio Ragozzino (entra alle ore 16.00), prof.ssa Alessandra Zicari (entra
alle ore 16.32), prof. Giorgio Graziani, prof. Stefano Catucci (entra alle ore
16.03), prof. Giuseppe Piras, prof.ssa Stefania Portoghesi Tuzi, prof.ssa
Beatrice Alfonzetti, prof.ssa Matilde Mastrangelo, prof. Alessandro Saggioro,
prof. Giorgio Piras, prof. Emanuele Caglioti, prof.ssa Maria Grazia Betti, prof.
Felice Cerreto, prof. Giorgio De Toma (entra alle ore 16.17), prof.ssa
Susanna Morano, prof. Marco Biffoni, prof. Giuseppe Santoro Passarelli
(entra ore 16.10), prof. Augusto D’Angelo, i Rappresentanti del personale:
Pietro Maioli, Tiziana Germani, Carlo D’Addio, Roberto Ligia, i
Rappresentanti degli studenti: Diana Armento (entra alle ore 16.10), Valeria
Roscioli, Fabiana Cancrini e Stefano Capodieci.

Assistono: il Direttore Generale, Carlo Musto D’Amore, che assume le
funzioni di Segretario, i Presidi: prof. Giuseppe Ciccarone, prof. Fabrizio
Vestroni, prof.ssa AnnaMaria Giovenale, prof. Marco Listanti, prof. Vincenzo
Nesi, prof. Stefano Pietro Luigi Asperti, prof.ssa Raffaella Messinetti, prof.
Cristiano Violani, prof. Vincenzo Vullo, prof. Paolo Teofilatto, il prof.
Alessandro Schiesaro, Direttore della Scuola di Studi Avanzati, la dr.ssa
Valentina Mariani, Rappresentante degli assegnisti e dottorandi, i ProRettori:
Teodoro Valente, Gianni Orlandi, Antonello Folco Biagini e Luciano Saso.

Assenti: il Rappresentante del personale Altezza e i Rappresentanti degli
studenti Pierleone Lucatelli e Manuel Santu.

Il Presidente, constatata |'esistenza del numero legale, dichiara
I'adunanza validamente costituita ed apre la seduta.
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ACCORDO PER LA PARTECIPAZIONE AL GDRE (GRUPPO DI RICERCA
EUROPEA) DENOMINATO ERS “EVOLUTION, REGULATION AND
SIGNALLING”

I Presidente sottopone alfesame del Senato Accademico la seguente
relazione predisposta dall'Area per P'Internazionalizzazione.

[l Consiglio del Dipartimento di Fisica, nella seduta del 17 giugno 2015, ha
approvato la proposta avanzata dalla prof.ssa Irene Giardina di entrare a far
parte del preesistente GDRE denominato ERS (“Evolution, regulation and
signalling”) come nuovo partner in fase di stipula di un Agreement per
l'estensione della durata temporale dello stesso.

L'accordo & sottoscritto tra le seguenti unita;

* CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE
« ECOLE NORMALE SUPERIEURE PARIS
« UNIVERSITE PIERRE ET MARIE CURIE PARIS 6

<
A
&
2 8 ,
< ,8 || *UNIVERSITE PARIS DIDEROT PARIS 7
E5% 3| sUNIVERSITY OF COPENHAGEN
o 5 4_§_, ¢« TESCHNISCHE UNIVERSITAT MUNCHEN
l‘;!'-‘ N % * STICHTING VOOR FUNDAMENTEEL ONDERZOEK DER MATERIE
fg” L * UNIVERSITA DEGLI STUDI DI ROMA “LA SAPIENZA’
s i & « ABDUS SALAM INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS
? L3 * UNIVERSITY OF EDINBURGH
L, - a3
PR L'obiettivo principale di ERS & quello di promuovere un’attivitd di ricerca
congiunta tra gli enti firmatari l'accordo sulle tematiche scientifiche di
: competenza comune anche mediante {organizzazione di conferenze,
®§ workshop e visite scientifiche.
g L'accordo ha durata quadriennale e, per Sapienza, il Dipartimento
0 g direttamente coinvolto nelle attivita di ERS & il richiedente Dipartimento di
& o Fisica, con la designazione della prof.ssa lrene Giardina come responsabile
2 g8 scientifico per le attivita.
EfR
%"‘Eg == Con lettera del 6 ottobre 2015, il direttore del Dipartimento di Fisica prof.
a-§ £ &3 | Longo, il Responsabile Amministrativo Delegato dottssa Rubini e la
ZEN 023 professoressa Giardina in qualita di proponente, hanno altresi specificato che
ﬁ__ff E 2 5‘2’) ogni onere finanziario derivante dalla partecipazione all'iniziativa gravera sui
b ’g'; @ -+ fondi di ricerca della prof.ssa Giardina.
Jieedc
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Aliegati parte integrante:
aduta ozl
- 3 Noy, s - memorandum for the extension of the European scientific coordination
network (GDRE) ERS;
<
=

- verbale Consiglio Dipartimento di Fisica del 17 giugno 2015;
- lettera del Dipartimento di Fisica del 6 ottobre 2015.
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Sendle

sccadeinice DELIBERAZIONE N. 495/15
Setu ool
IL. SENATO ACCADEMICO
-3 NOV. 2015 LETTA la relazione istruttoria;
VISTA la proposta di Accordo per la costituzione di un
Gruppo di ricerca Internazionale denominato “ERS”;

VISTA la delibera del Consiglio di Dipartimento di Fisica del |
17 giugno 2015 e la lettera del 6 ottobre 2015; -

CONSIDERATA la rilevanza delle istituzioni firmatarie dell’accordo; |

Con voto unanime |
DELIBERA

di autorizzare il Rettore alla firma dell’Accordo indicato in premessa.

Letto e approvato seduta stante per la sola parte dispositiva.

IL SEGRETARIO IL PRES ‘
Carlg-Musto D’Amore Eugenti i

Mo

Lirivers ta deqli Studi oi Rera " _a Sapicrze”




GDRE ERS

MEMORANDUM FOR THE EXTENSION OF THE
EUROPEAN SCIENTIFIC COORDINATION NETWORK (GDRE)

“Evolution, Regulation and Signalling (ERS)”

CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE , hereinafter referred to @NRS,
a public scientific and technological institutiomith headquarters at 3, rue Michel Ange, 75794<Pari
Cedex 16, France, represented byitssident, Mr. Alain FUCHS,

acting in its own name and on behalf of:

- Laboratoire de physique statistique de I'ENS (,R8R 8550, Director: Mr. Jorge Kurchan

- Laboratoire de physique théorique de I'ENS (LPBINUMR 8549, Director: Mr. Constantin
Bachas

AND

ECOLE NORMALE SUPERIEURE PARIS, hereinafter referred to &\S, a public institution for
higher education and research, with headquarteds atue d’'Ulm, 75230 Paris Cedex 05, France,
represented by i®irector, Mr. Marc MEZARD ,

acting in its own name and on behalf of:

- Laboratoire de physique statistiqgue de 'ENS (,R8/R 8550, Director: Mr. Jorge Kurchan

- Laboratoire de physique théorique de I'ENS (LPBINUMR 8549, Director: Mr. Constantin
Bachas

AND

UNIVERSITE PIERRE ET MARIE CURIE PARIS 6 , hereinafter referred to &PMC, a public
scientific, cultural and professional institutiowjth headquarters at 4, place Jussieu, 75005 Paris
Cedex 05, France, represented byitssident, Mr. Jean CHAMBAZ ,

acting in its own name and on behalf of:
- Laboratoire de physique statistiqgue de 'ENS (,R8/R 8550, Director: Mr. Jorge Kurchan
- Laboratoire de physique théorique de 'ENS (LPBENJMR 8549, Director: Mr. Constantin

AND

UNIVERSITE PARIS DIDEROT PARIS 7, hereinafter referred to asniversité Paris 7, a public
scientific, cultural and professional institutianith headquarters at 5, rue Thomas Mann, 75013 Pari
France, represented by Rsesident, Mrs. Christine CLERICI ,

acting in its own name and on behalf of:
- Laboratoire de physique statistiqgue de 'ENS (,R8/R 8550, Director: Mr. Jorge Kurchan

AND

UNIVERSITY OF COPENHAGEN , a public University, with headquarters at Ngroegd 0 DK-
1165 Copenhagen K 118, Denmark, represente®rbyrector, Mr. Thomas BJJRNHOLM and
Rector, Mr. Ralf HEMMINGSEN

acting in its own name and on behalf of:
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- Center of Models of Life, Niels Bohr Instituteledgdamsvej 17, 2100 Copenhagen, Denmark, Head
of Center: Mr. Kim Sneppen

AND

TESCHNISCHE UNIVERSITAT MUNCHEN , hereinafter referred to a§UM, a public
University, with headquarters at James-Franck45t85748 Garching, Germany, represented by the
Dean of the Faculty of PhysicsMr. Johannes BARTH (to be confirmed)

acting in its own name and on behalf of:
- Physics-Department, Theory of Complex Bio-Syst&nsup, Head: Mr Ulrich Gerland

AND

STICHTING VOOR FUNDAMENTEEL ONDERZOEK DER MATERIE (Foundation for
Fundamental Research on Matter), hereinafter mfeto asFOM, an autonomous foundation for
Fundamental Research on Matter responsible toigsigs division of the national research council
NWO, with headquarters at Van Vollenhovenlaan &327 JP Utrecht, the Netherlands, represented
by the Director of the Institute for atomic and molecular physics (AMOLF), Mr. Vinod
SUBRAMANIAM

acting in its own name and on behalf of:
- Institute for atomic and molecular physics (AMQLFAmsterdam, Director: Mr. Vinod
Subramaniam

AND

UNIVERSITA DEGLI STUDI DI ROMA “LA SAPIENZA” | hereinafter referred to &apienza
Universita di Roma, a public University, with headquarters at Piagzsldo Moro 5, 00185 Roma,
Italy, represented by iRector, Mr. Eugenio GAUDIO,

acting in its own name and on behalf of:
- Dipartimento di Fisica, Head: Mr. Egidio Longo

AND

ABDUS SALAM INTERNATIONAL CENTRE FOR THEORETICAL PH YSICS, hereinafter
referred to asCTP, an International Scientific Centre working undetripartite agreement between
the Italian Government, the International AtomiceEyy Agency (IAEA) and the United Nations
Educational, Scientific and Cultural OrganizatiddNESCO) and administered by UNESCO under
which it is considered as a UNESCO Category 1tinsti located at Strada Costiera, 11, | - 34151
Trieste, Italy, represented by Dérector, Mr. Fernando QUEVEDO,

acting in its own name and on behalf of:
- Quantitative Life Sciences section of the ICTP

AND

UNIVERSITY OF EDINBURGH , a Registered Charity with headquarters at Oldegel South
Bridge, Edinburgh EH8 9YL, United Kingdom, repretgeh by itsHead of Legal Division, Mrs.
Nora KELLOCK

acting in its own name and on behalf of:
- School of Physics and Astronomy, Institute fom@ensed Matter and Complex Systems, Head:
Mr. Malcolm McMahon
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Hereinafter referred to individually as the “Party” or collectively as the “Parties’”.

CONSIDERING

- The Memorandum establishing the European sciemtifordination network “Evolution, Regulation
and Signalling (ERS)”, signed on 19 December 20dtiveen CNRS, Institut Pasteur, Université Paris
Sud, ENS Paris, UPMC, Université Paris 7, Univgreit Copenhagen, Danish National Research
Foundation, LMU, Royal Institute of Technology (KYBnd FOM.

- The replacement of some groups which have parteipa the network during its first period (2011-
2014) by other teams working on the new topics ¢narged during the first period.

PREAMBLE

With the following document we are renewing the mup for a European wide scientific network
centered around the biophysics of Evolution, Regrieand Signaling. This coordination network has
functioned in a very successful way between 201142@®rganizing a total of 11 conferences,
workshops and summer schools. All meetings weng sieccessful in terms of attendance and interest.
Most importantly, the community feels the direcinbefits from these regular interactions, which
facilitate the exchange of ideas and people as sHnwa survey at the recently organized Munich
meeting. We are proposing to expand the rangeeoh#twork to new topics, as they have become
relevant to the research interests of the commuaitg to new countries by introducing a stronger
representation of women in the scientific commit@ased on the experience of the last four yeags, w
will work harder to create a platform for exchariigestudents and post-docs who will form the future
basis of a solid European wide community.

In order to understand how physical principlesraadized in biological organisms, it is instructite
study different systems and compare our undersignaf how physical laws are implemented in
different organisms and in different scales. In st decade, such an approach of taking inspiratio
from different biological systems (such as vertebrdevelopment, chemotaxis, fly development,
olfaction, visual processing) has proven very fulitn proposing potential design principles (noise
minimization, information transmission, minimaxategies, evolvability) that govern how physical
laws are realized in living organisms. The lesseasned from these theoretical ideas have enabled
the participating laboratories to push the limits experiments in concrete systems and often
guestioned our understanding of basic processds. vEuable interplay between physics and the
biological sciences is what justifies the framewtwrlexchange and discuss ideas made possible by the
renewal of this network.

These exchanges of ideas and knowledge are bdtie agxperimental level (development of new
techniques, improvements in imaging and microscemgalysis of experimental noise), as well as
theoretical (interest in cellular stochasticitygrel processing, emergent behavior). Following this
demand, this network unites the most importanterenin Europe that work on the biophysics of
Evolution, Regulation and Signaling, on a vastyawh biological systems under one network, that
facilitates the exchange of ideas and the searahefie physical laws and behavior.

The list of laboratories signing the Memorandumtfar renewal of the network has slightly changed,
leaving participants being replaced by other teaumking on the new topics that emerged during the
first period of the network.

It has been agreed as follows
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Article 1 — Purpose

The purpose of this Memorandum is the extensiothefEuropean scientific coordination network,
(hereinafter referred to as the “Network”), a naondrporated means of cooperation, named
“Evolution, Regulation and signalling (ERS)” the purpose of which is to exchange information on
the following scientific themePhysics of the evolution of regulatory and signalling mechanisms in
biological systems, hereinafter referred to as the Network Theme.

The scientific purpose of the Network within tharfrework of the Theme and the activities resulting
from it are stated in Annex 1.

Article 2 — Composition

The Network is composed of the laboratories/ins#icenters listed above.

The activities to be coordinated by the Networkistsetend only to the scientific work inherent teet
Network Theme of the laboratories/institutes/cesiter

All personnel of the said laboratories or instisug®ntributing to the Network activities shall rema
assigned to their home laboratory/institute/ceatet institution.

Article 3 —Resources

Each Party shall undertake to make available tarieebers of the Network affiliated to said Party
the means it deems necessary to promote theiitagiwithin the framework of the regulations oéth
individual Parties and in particular:

a/ The exchange of information between Network mamsihrough the organization of conferences,
seminars, colloquia, workshops, thematic schoolsark meetings on said Theme.

b/ Discussion of the setting up and running, ifessary, of joint research projects on said Thenge at
later stage.

c/ Cooperation in terms of information and scientidocumentation in particular through the
exchange of publications and scientific reviewgl@Network Theme.

d/ Facilitate contacts and exchanges of researglaetisipating in the Network on said Theme.

Article 4 — Organization

A Coordinator, whose identity is given in AnnexsRall be appointed jointly by the Parties for arfou
(4) year period.

The role of the Coordinator is to steer the Netwadtivities and the Theme with the Scientific
Committee, and to transmit the information subrditby the Parties to the Scientific Committee and
Network members.

The Coordinator shall be assisted by a Scientifim@ittee. The Scientific Committee is composed of
sitting representatives from member laboratorissfintes/centers, appointed by the Party (or Partie

to which the laboratory/institute/center is affiégd. The composition of the Scientific Committee
selected is set forth in Annex 3.
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The Scientific Committee shall meet at least ongear and as often as needed at the initiativeef t
Coordinator or of one third (1/3) of its members. #ecessary and with the unanimous consent of the
Scientific Committee members, these meetings malyebe by videoconferencing. All minutes shall
be distributed to the Parties.

Each Party shall transmit to the Coordinator thmemmof the scientists participating in the actgtof
the Network, for each member laboratory/institugater affiliated to said Party. The Coordinatorlisha
compile the list and transmit it to all the membefghe Network. The Coordinator shall update the
list whenever necessary.

For information purposes only, the list of the Stdfthe signatory Parties to the Memorandum and of
external interested participants is attached tgteeent Memorandum.

The Coordinator shall draw up an annual sciengficl financial report of the Network’s activities
which shall be submitted to the Parties.

Article 5 — Implementation of Network activities

The conferences (after consultation with the Nekwtaboratories/institutes/centers), seminars,
colloquia, workshops, thematic schools or work nmggston the Network Theme are organized under
the sole responsibility of the Party that takes ithiative to do so. Each Party shall fund the
participation of each of its members in Network\aties.

The laboratories/institutes/centers involved irs tNietwork can fund their participation to their own
activities in the Network using their respectivamgs.

Within the framework of the exchanges referrednié&ection d of Article 3 above, the relationship
between the institution to which the researcheormd and the host institution shall be strictly
bilateral and their terms and conditions are neegaed by this Memorandum.

The Parties shall make mention of the financialoueses that they intend to allocate to their
participation in Network activities for informatigourposes in Annex 4.

If two or more Parties intend to carry out reseascink jointly within the framework of the Network
Theme, they shall establish the terms and conditioinsaid cooperation in a separate agreement
binding on the signatory Parties, particularly widtlgard to Intellectual Property, the ownership and
the exploitation of results.

Article 6 — Duration

This Memorandum is entered into for a period of @) years as of 1 January 2015 retroactively.
Any Party may withdraw from this Memorandum by giyisix (6) months advance notice by
registered letter with acknowledgement of recegluirassed to the other Parties.

Article 7 — Confidentiality

Each Party shall undertake to treat confidentiallg not to reveal to third parties any informatioat
comes to them within the framework of the coordorat

Information received by the Parties shall not beficential information if:
- it was already publicly known at the time of disclosure hereunder, or becomes thereafter pyblicl
known otherwise than through the fault of a Party;
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- it is demonstrably developed at any time by thdi®s without any connection with the information
received hereunder;

- it is rightfully obtained at any time by the Rastfrom a third party without restrictions in respof
disclosure or use;

- it is disclosed and/or communicated due to coimglywith national law, national regulation, a
decision by a national authority, and/or natioralirt order. If this is the case, the Party compuyin
with such requirement shall, if legally possiblageavour to notify the disclosing Party as quickdy
possible.

Article 8 — Disputes

It is agreed that, in the event a problem arisesnfithe interpretation or performance of this
Memorandum, or if the Parties identify new probleme$ covered by this Memorandum, the Parties
shall enter into amicable negotiations to resohe problems. If it is necessary, the results ofe¢he
negotiations could be the subject of amendmentsisdemorandum.

If no amicable settlement is reached, the appefihatl request a settlement of the dispute before a
arbitrary court, which shall rule in accordancehitie rules of international law.

Article 9 — Originals

The present Memorandum has been drafted in temalsg
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For CNRS

Alain FUCHS, President
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For ENS

Marc MEZARD , Director
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For UPMC

Jean CHAMBAZ, President
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For Université Paris 7

Christine CLERICI , President
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For University of Copenhagen

Ralf HEMMINGSEN , Rector

Thomas BJJRNHOLM, Pro-rector
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For TUM

Johannes BARTH, Dean of the Faculty
of Physics
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For FOM

Vinod SUBRAMANIAM, Director of AMOLF
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Date.....coovevvvenrinnnnnn, Place....ccoceeveunn...

For Sapienza Universita di Roma

Eugenio GAUDIO, Rector
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For ICTP

Fernando QUEVEDO, Director
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Date.....coovevvvenrinnnnnn, Place....ccoceeveunn....

For University Edinburgh

Nora KELLOCK , Head of Legal Division
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ANNEX 1
DESCRIPTION OF THE COOPERATION

Physicists have been fascinated by phenomenaiiglsystems for a long time, as evidenced by the
very well known examples of Delbrueck or Crick. @ersely, biologists have identified important
physical behaviors in the systems they were olsgnguch as Brownian motion first described by a
botanist that later led to a revolution in physioser the last decade the interaction between tivase
fields has intensified, especially in problems édko Evolution, Regulation and Signaling, the ¢epi

of the Network “ERS”. The reasons for this develemincome independently from the two fields.
Physicists have become increasingly interestedomaquilibrium many body systems, that do not
obey classical laws of equilibrium statistical macics, such as detailed balance. Living organisms
consume energy and evolve providing inspirationpgioenomena that can appear in this fascinating
new regime. Biologists, on the other hand, espgcshce the great advances in molecular biology
and genetics have spent a lot of effort charadtgyithe cellular elements. Despite Rutherford’s
derogatory comment about stamp collecting, this samecessary step that uncovered a richness of
molecules and local interactions. However, over {test decade it has become clear that
characterization alone is not enough and to uraledsthow cells, or for that matter organisms
function, we must be describe their interactiond amergent behavior at the level of a functional
system.

This mutual interest has lead to an intensificatbinteractions between the two communities, with
many conferences workshops, exchanges and everdiggiplinary departments, in the new
interdisciplinary fields of systems or computatibhelogy. The exchanges of ideas and knowledge
are both at the experimental level (developmenhe techniques, improvements in imaging and
microscopy, analysis of experimental noise), ad agltheoretical (interest in cellular stochasyicit
signal processing, emergent behavior). There haea k large number of international workshops in
many areas of biophysics covered by this Netwonkedt established physics venues, such as KITP,
Aspen, ICTP and summer schools (Les Houches, Gardgsulder).Following this demand, this
Network unites the most important centers in Europe that work on the biophysics of Evolution,
Regulation and Signaling, on a vast array of biological systems under one network, that facilitates the
exchange of ideas and the search for new physical laws and behavior.

It is worth noting that physicist working on biologl systems often have a two-fold interest:
understand the system at hand, but also discowemphgsical laws. Biological systems have to obey
physical laws, from which they are not exempt. Hesvethere are additional difficulties with the
implementation of these laws: living systems fumtiout of equilibrium in naturally noisy
environments. Additionally they constantly evolugeaning rare events shape the outcome even at the
population level. Therefore not only is it importao understand how biological systems functiort, bu
also living organisms stretch our understandingaf-equilibrium many body physics, providing the
need for new tools and ways to think about thesblpms.

In order to understand how physical principlesraadized in cells, it is instructive to study ditéat
systems and compare our understanding of how plylsms are implemented in different organisms
and in different scales. In the last decade, suchagproach of taking inspiration from different
biological systems (such as vertebrate developnwaimotaxis, fly development, olfaction, visual
processing) has proven very fruitful in proposingtgmtial design principles (noise minimization,
information transmission, minimax strategies, eability) that govern how physical laws are realized
in living organisms. The lessons learned from thdseoretical ideas have pushed the limits of
experiments in concrete systems and often questione understanding of basic processHss
valuable interplay between physics and the biological sciences is what justifies the framework to
exchange and discuss ideas made possible by the renewal of this Network.

Below we give some examples of topics that areeatiy of interest to the groups participating ie th
Network. This list is not exhaustive, and shouldsbpplemented by the further development of topics

17
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that we have already started to work on in the ¢asiple of years (described in the Examples of
Scientific Progress section).

Examples of scientific progress

A lot of the progress that has taken place in bkl fduring the last couple of years is based on
combining ideas between the three subfields oh#teork: regulation, signaling and evolution.

REGULATION

Notions of evolutionary relatedness (phylogeny) stathastic evolutionary models have been used to
develop methods that can predict regulatory intemas. Members of the Network have proposed an
algorithm that estimates genetic distance betwemsiple regulators, assuming neutral evolution of
non-regulatory sites, to identify transcriptiontfacbinding regions that are far away from the gene
they regulate (cis-regulatory regions). Another gigestion of interest to a number of groups in the
network has been the link between protein sequandefunction. Although globally this problem
remains unsolved and continues to be investigateshy groups have made significant progress by
proposing inference procedures that use observeewze correlations between amino acids to
disentangle the direct interactions from ones #rat mediated by other residues. Similar inverse
techniques were also developed by members of tihdde to describe non-independent nucleotides
in transcription factor binding sites. Attemptirgylink structure to function at the network levedsv
the focus of many inference studies in a wide waré organisms from plants to yeast and mammals
Similar questions linked to the form of proteindaoapes and their link to function have been asked
experimentally. For example, optical tweezers wesed to investigate the effect of chaperone trigger
factor proteins on the folding of protein domaimsE. Coli to their native state. These types of
interactions are present in most newly synthespeteins in E. Coli, leading to an additional post-
translational form of regulation.

SIGNALING

A lot of work has gone into understanding and idginiy optimal strategies for transmitting
biochemical signals in cells. A number of groupseh#ooked at information transmission between
and input and output concentrations and asked aiheubptimal molecular interacting regulatory
network that encodes this function. As we undestomre about the precision in signaling, many
groups focused on the spatial distribution of rémep and enzymes that aids effective signal
processing. The benefits and costs of clusteringrevidiscussed for enzymes and receptors and
optimal spatial distributions compared with knowamples. It was shown that minimal amounts of
noise in signaling can be exploited by the celimprove chemotactic performance in E. Coli. In
another collaboration between network participatiis observed property of adaptation to the
background concentration during chemotaxis waselinfo space-time chemoattractant fluctuations
sensed by bacteria along their trajectories, agaoviding a link between noise and sensing.
Additionally, experiments confirmed the relationteen E. Coli swimming strategies and intensity-
independent gradient responses of the signalingvankt indicating a robust strategy for spatial
searches in diverse environments.

EVOLUTION

The interest within the network in terms of evadutihas covered both theoretical developments, as
well as extensive data analysis and the experirhapfaroaches mentioned in the previous sections.
Member groups of the network developed a probdisilisamework that explains the expected
patterns of genetic variation when weak or modesatection acts on sites that evolve together.tA lo
of the work has centered on the evolution of ba@nd fungi. In an evolutionary genomics approach
member groups proposed quantitative models to exple scaling laws in the partitioning of
genomes into evolutionary and functional gene fiamiand compared them with large-scale data on
protein domains. They also developed minimal stsethamodels predicting the cross-species
distribution of gene-family size as a consequenteéharizontal gene transfer, duplication, loss
dynamics, and compared it with data from ~1000 saged bacteriadnother active area of research
was plant genetics, specifically mapping out theomebination landscape and determining rates of
homologous recombination and strength of interfegen

New themes that emerged during the first period ofhe network
18
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A number of new themes that we did not presenhén2010 application have emerged as new topics
that interest the community. We discussed themdbyoia the particular sections, but we mention
them again here:

- collective animal and cellular behavior

- energy usage and dissipation

- resource allocation in cells (ribosomes, enzymexeptors)

- how cell to cell diversity impacts evolution adgulations

- diversity between organisms

- whole genome duplication events.

We note that a number of these topics were idedtifinrough discussions between particular network
groups during common meetings. On the organizdtisite we also note an increase of women
participants and scientific committee members, all as younger but well established scientists
joining our network.

The list of laboratories signing the Memorandumtfa renewal of the network has slightly changed,
leaving participants being replaced by other teaumking on the new topics that emerged during the
first period of the network.

Future activities to be supported by the Network

Due to the success of the three types of meetiBgsad Network meetings, Specific subtopic
meetings and Summer School and Student run megtiihds planned to continue working in this
framework. More emphasis will be given to studem post-doc integration events to create a vibrant
European wide community.

Broad Network interest meetings/international confeenceswill play the essential role of bringing
together the members of the Network and presertiagnost recent results obtained by the various
groups. We shall pay particular attention to thei@ of the location, to favor informal discussipns
interactions and the emergence of new ideas araboohtions. We shall continue to invite external
scientists who have obtained results that lookiqdarly relevant to the activities of the affilgat
groups. In particular, biologists and scientistarfrother disciplines will be systematically invitex
attend the meetings and other activities of theMdgt. Three days seems an optimal length for the
meetings, which will be modulated as a functiontted participants, the program and the agenda.
Meetings of the scientific committee will take ptaduring these general meetings. If the meetings ar
organized outside of France, the hosting node efNletwork will contribute significantly to the
budget, as has been the case until now.

Specific subtopic workshopswill have the goal of gathering subgroups (andsfabg external
contributors) interested in a particular issue riliest to the network. The meeting will typically
feature a one or two day overview, with a couplenofe formal contributions, meant to introduce the
subject, followed by informal interactions. Thisheme will permit to stimulate discussions leaving
time and space for exchange of ideas and commok awoong the participants.

Summer schools and student run meetings

As mentioned above, the summer schools organizeétebiletwork members have been phenomenal
successes. We plan to continue with this activii{h sites like Cargese, Les Houches, Lake Como or
Bad Honnef being accessible to the Network. Stiedemd post-docs of groups affiliated to the
Network will have the possibility to attend the sohwith possible financial support. Partial sugpor
will also be considered for students attending oth&hools that are particularly relevant to the
Network.

We will organize one 1-2 day general interest nmgef year where students and post-docs invite
speakers. The main purpose of these meetingstithéyaremain more informal and the talks are more
pedagogical than in the main Network meetings. irfeeedible success of the Paris Biophysics
Community Day in 2013 shows a clear need for sucexa@hange.

19



GDRE ERS

Support for the set-up of collaborative grants

A major reason for the proposed European labdh¢oNetwork is that it will permit groups to meet,
get to know each other better and get to applythayefor collaborative grants at the European level
This has been an important component in 2011-28%4demonstrated by the last Munich meeting
where we have been contacted by people who wamtgdirt the network, we have been very
successful in this endavour. However to keep whahave build we must continue to reinforce and
further ground the European network in the resekmotiscape. We shall work to favor the emergence
of any collaborative actions (grant applicationgetngs, student exchanges) and we shall consider
the possibility of some support for their set-updgpet permitting.

Information spreading and diffusion

We will continue to use the email list to diffusgfdrmation announcing specific activities of the
Network and post other relevant information, sushoffers of Ph.D.’s, Post-Docs, workshops and
conferences.

Provisional Program for 2015-2016

2015

July 2015 — Sensing, information and decision atcitllular level, Trieste, Italy
August 2015 — Models of Life, Humlebaek, Denmark

November 2015 — Paris Biophysics Community DayisPar

November 2015 — Darwin Seminar, Paris

2016

March 2016 - Evolution, Regulation and SignalingslHouches, France
April 2016 — Protein Evolution, Cargese, France

November 2016 — Paris Biophysics Community DayisPar

November 2016 — Darwin Seminar, Paris
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ANNEX 2
COORDINATOR OF THE NETWORK AS OF JANUARY 1, 2015

The signatory Parties to the Memorandum for theewerh of the European scientific coordination
network entitled Evolution, Regulation and Signalling hereby appoinMrs. Aleksandra Walczak

(Laboratoire de physique théorique de 'ENS (LPTENBMR 8549), as Coordinator of the extended
Networkas of January 1, 2015 for a period of four (4) gear
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ANNEX 3
SCIENTIFIC COMMITTEE OF THE NETWORK AS OF JANUARY 1 , 2015

- Aleksandra Walczak, Laboratoire de physique tigéerde 'ENS — UMR 8549, Paris (CNRS, ENS,
UPMC)
awalczak@lpt.ens.fr

- Vincent Hakim, Laboratoire de physique statistiqie 'ENS — UMR 8550, Paris (CNRS, ENS,
UPMC, Université Paris 7)
vincent.hakim@lps.ens.fr

- Mogens Hggh Jensen, Center of Models of Life |JdNBohr Institute, Copenhagen (University of
Copenhagen, DNRF)
mhjensen@nbi.dk

- Ulrich Gerland, Physics Department, Theory of @ter Bio-Systems Group, Minich (TUM)
gerland@tum.de

- Pieter Rein ten Wolde, Instituut voor Atoom enl&tmulfysica, AMOLF (FOM)
tenwolde@amolf.nl

- Irene Giardina, Dipartimento di Fisica, Univeasili Roma La Sapienza
irene.giardina@romal.infn.it

- Antonio Celani, International Center for TheoeatiPhysics, Trieste
acelani@ictp.it

- Rosalind Allen, School of Physics and Astronomsgtitute for Condensed Matter and Complex

Systems, University of Edinburgh
rosalind.allen@ed.ac.uk
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Country Resources Amount (€)
France
a) CNRS a) Resources from CNRS (Europe of Research andattenal
Cooperation Office) 15 00G
Sub-total for CNRS 15 00G
b) UPMC a) Laboratory budget — UMR 8549
- UMR 8550
b) Supplementary resources from UPMC
Sub-total for UPMC
c) Université Paris 7 a) Laboratory budget — UMR 8550
b) Supplementary resources from Université Paris 7
Sub-total for Université Paris 7
d) ENS a) Laboratory budget — UMR 8549
- UMR 8550
b) Supplementary resources from ENS 5 00C
Sub-total for ENS 5000
Denmark
a) University of Copenhagen a) Center budget 300G
b) Supplementary resources from University of Cbagen
Sub-total for University of Copenhagen 3000
Germany
TUM a) Center budget 6 000
b) Supplementary resources from LMU
Sub-total for LMU 6 000G
The Netherlands
FOM a) Laboratory budget 6 000
b) Supplementary resources from FOM
Sub-total for FOM 6 00G
Italy
a) Sapienza Universita di Roma a) Laboratory budget 3000
b) Supplementary resources from Sapienza UnivelsiRooma
Sub-total for Sapienza Universita di Roma 300G
b) ICTP Laboratory budget 500G
Sub-total for ICTP 500G
United Kingdom
Edinburgh University a) Laboratory budget 2000
b) Supplementary resources from Edinburgh Universit
Sub-total for Edinburgh University 2 00C
TOTAL 45 00G
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PARTICIPATING STAFF OF THE SIGNATORY PARTIES TO THE MEMORANDUM FOR THE
EXTENSION OF THE EUROPEAN SCIENTIFIC NETWORK (GDRE)

“Evolution, Regulation and Signalling (ERS)”
Members of Laboratoire de physique théorique d&8E- UMR 8549, Paris, France (CNRS, ENS, UPMC)
Name: Aleksandra Walczak

Title: Chargée de recherche CNRS

Members of Laboratoire de physique statistiquekEl$ (LPS), UMR 8550, Paris, France
(CNRS/ENS/UPMC/Université Paris 7)

Name: Vincent Hakim
Title: Directeur de recherche CNRS

Members of Physics Department, Theory of Complex®ystems Group, Minich, Germany (TUM)

Name: Ulrich Gerland
Title: Professor

Members of Center of Models of Life, Niels Bohrtihge, Denmark (University of Copenhagen / DNRF)

Name: Mogens Haggh Jensen
Title: Professor

Members of Instituut voor Atoom en MolecuulfysigdylOLF, Amsterdam, The Netherlands (FOM)

Name: Pieter Rein ten Wolde
Title: Professor

Members of School of Physics and Astronomy Ingifor Condensed Matter and Complex Systems,
Edinburgh, United Kingdom (University of Edinburgh)

Name: Rosalind Allen
Title: Reader
Members of Dipartimento di Fisica, Rome (Sapienpakrsita di Roma)

Name: Irene Giardina
Title: Associate Professor

E. Marinari
Title: Full Professor

I. Giardina
Title: Associate Professor
Members of ICTP, Trieste

Name : Antonio Celani
Title: Research Scientist

M. Marsili
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Title: Research Scientist

Members of School of Physics and Astronomy Ingifor Condensed Matter and Complex Systems,
Edinburgh, United Kingdom (University of Edinburgh)

Name: Rosalind Allen
Title: Reader

EXTERNAL INTERESTED PARTICIPANTS

in France

Laboratoire de physique de I'ENS de Lyon, UMR 5618S Lyon
A. Arneodo
A. Pumir

Unité physico-chimie Curie (P.C.C), UMR 168, IngtiCurie
M. Dahan

H. Isambert

P. Sens

Laboratoire de Chimie, Biologie, Innovation, UMR32 ESPCI Paris
Clement Nizak

IGBMC, Strasbourg
G. Charvin, Dept. Biologie Cellulaire du Développam

Institut interdisciplinaire de neurosciences (IINSMR 5297, Bordeaux
V. Studer

Institut de recherche interdisciplinaire, USR 30[7i8e
M. Lefranc

Dynamique des systémes d'adhérence et différemej&RL 5284, Université Joseph Fourier, Grenoble
B. Fourcade, Institut A. Bonniot

Laboratoire Interdisciplinaire de Physique (LIPHYMR 5588, Grenoble
O. Rivoire

Bahram Houchmandzadeh

I. Mihalcescu

Université Montpellier 2, Laboratoire Charles Caulg UMR 5221,
V. Lorman,

Université Paris Diderot, Laboratoire MSC
L. Auvray

Laboratoire de physique théorique de la matiérelensée (LPTMC), UMR 7600, Paris
J.M. Victor
R. Voituriez

Laboratoire Jean Perrin, UMR 8237, Paris
D. Chatenay

Biologie Computationnelle et Quantitative (CQB), BM238, Paris
M. Cosentino Lagomarsino
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in Austria

Institute of Science and Technology Austria
G. Tkacik

in the United Kingdom

Institute for Cancer Research and Treatment
A. Gamba, Group Systems Biology

In Sweden

Uppsala University
S. Tanase-Nicola, BioMedical Center

in Switzerland

Biozentrum, University of Basel, Basel.
E.van Nimwegen, Computational and Systems Biology

University of Zurich
A. Wagner, Dept. Biochemistry

in Germany

EMBL, Heidelberg
L. Hufnagel, Dept. Cell Biology and Biophysics,

German Cancer Research Center
T. Hofer, Group Modeling of Biological Systems

Max Delbrueck Institut, Berlin
B. Obermayer

Max Planck Institute for Developmental Biology, Titidpen
R. Neher

Max Planck Institute of Colloids and Interfacestdelam
S. Klumpp

University of KoIn
M. Lassig, Statistical Physics and Quantitativel &jy

Ludwig Maximilian University, Munich
Thomas Ligon, Statistical and Biological Physics

in Poland
Polish Academy of Sciences

A. Ochab-Marcinek, Institute of Physical Chemistry
T. Lipniacki, Institute of Fundamental TechnologpBlems

GDRE ERS
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STRALCIO DEL
VERBALE DELLA SEDUTA DEL CONSIGLIO DI DIPARTIMENTO DI FISICA DEL
GIORNO 17 GIUGNO 2015

Oggi alle ore 15.00 nell’ Aula Amaldi del Dipartimento di Fisica si & riunito il Consiglio di
Dipartimento per discutere il seguente ordine del giorno:

1) Comunicazioni

2) Approvazione verbale precedente
3) Affari contabili

4) Ricercatori TD

5) Assegni e Borse

6) Affidamento incarichi

7) Contratti e convenzioni

8) Provvedimenti personale TAB

9) Provvedimenti relativi didattica
10) Varie ed eventuali

Professori ordinari

Sono presenti P.Calvani, M.Capizzi, A.Capone, C.Castellani, S. Gentile, E.Longo, C.Mariani,
V.Marinari, P.Mataloni, G.Parisi,A.Pelissetto, L.Pietronero, F.Sciortino, M.Testa, A.Tramontano,
A.Vulpiani,

Hanno giustificato I'assenza G.Bachelet, P.Bagnaia, P.de Bernardis, V.Ferrari, F.Ferroni,
P.F.Loverre, G.Martinelli, V. Parisi,F.Ricci, G. Ruocco, P.Santini

Professori associati

Sono presenti: L.M.Barone, M.G.Betti, F.Bordi, R.Capuzzo Dolcetta, C.Cosmelli, A.Crisanti,
S.Giagu, I.R.Giardina, A.Nigro, G.Organtini, S.Petrarca, A.Polimeni, C.Presilla, S.Rahatlou,
F.Ricci Tersenghi, F.Sciarrino, T.Scopigno

Hanno giustificato I'assenza, C.Bini, M.Bruschi, C. Conti, A. Di Domenico, P.Dore, R. Faccini,
R.Fastampa, V.Loreto, C.Luci, S.Lupi, P.Postorino, G.Rosa, N.Saini

Non sono pervenute le giustificazioni, G.D'Agostini, F.De Luca, S.Frasca, M.Grilli, F.Lacava,
S.Masi, F.Meddi, A.D. Polosa, P.Rapagnani, A.Tenenbaum

Ricercatori

Sono presenti F.Bellini, R.Bonciani, S.Caprara, F.Cesi, M.De Petris, M.Falcioni, A.Giansanti,
A.Messina, M.Ortolani, M.L.Papinutto, A.M.Siani, F.Trequattrini,

M.Cacciani, R.Contino, E. Del Re, D.Fargion, L.Gualtieri, R.Maoli, P.Maselli, F.Piacentini,
C.Rossi,

Non sono pervenute le giustificazioni: U.Aglietti, G.Amelino Camelia, G.Briganti, D.Del Re,
P.Gauzzi, M.Iori, A.Melchiorri, M.Merafina, A.Nucara, S.Sarti

Ricercatori a tempo determinato

Sono presenti C.Cammarota, A.Cruciani, M. Felici, M.L. Martinez Perez, D. Raimondo, F.
Santanastasio, A. Via

Hanno giustificato I'assenza: M.Bauce, E. Solfaroli Camillocci,

Non sono pervenute le giustificazioni: C.De Michele, L.Lamagna, A.Maiorano, F. Margaroli

Rappresentanti degli assegnisti, borsisti e contrattisti
Sono presenti M.Badioli, L. Pagano



Consiglio di Dipartimento 17 giugno 2015

Non sono pervenute le giustificazioni: C. Mancini Terracciano

Rappresentanti del personale tecnico-amministrativo

Sono presenti R. Ambrosetti, G.Amico,S.Giacomini, L.Larotonda, M.L.Libutti, G.Milani,
V.Perino, S.Petrocchi, D.Varone

Hanno giustificato 1'assenza, L.Ciccioli, A.De Grossi, F. Paradisi, A. Perrotta,S.Riosa
Non sono pervenute le giustificazioni: V.Caraceni, E.Consoli, F.Lupinacci,

Rappresentanti degli studenti:

Sono presenti: M. Del Prete, F. Flamini, G. Giuzio, F. Graffitti,R. Mirabelli, M. Ottaviani
Hanno giustificato 1'assenza: C. Fasolato, C. Lupo, L. Mancino, G.Perugini, A.Rab Syed,
N.Viggianiello

Non sono pervenute le giustificazioni, L.M.Capperelli, M.A. Ciampini, D. Giovagnoli, S.
Paesani, M.Sugarelli

E’ presente il Responsabile Amministrativo Delegato, Dr.ssa Lisena Rubini

Presiede il Direttore Prof. Egidio Longo. Esercita le funzioni di Segretario il Responsabile
Amministrativo Delegato, Dr.ssa Lisena Rubini

Alle ore 15.15 , constatata la presenza del numero legale, il Presidente dichiara aperta la
seduta.

...OMISSIS...
7) CONTRATTI E CONVENZIONI

Rete scientifica europea di coordinazione "Evolution, Regulation and signalling (ERS)” impegnata
sul tema di ricerca della fisica dell'evoluzione dei meccanismi di regolazione e signalling nei
sistemi biologici, composta da vari Istituti, Universita e Laboratori europei.

Lo scopo della rete ¢ di favorire la cooperazione scientifica dei membri, attraverso l'organizzazione
di workshop, conferenze e visite scientifiche.

Richiedente. Prof.ssa Irene Rosana Giardina.

I1 Consiglio approva

...OMISSIS...
Per copia conforme
Il Direttore
Prof. Egidio Longo



DIPARTIMENTO DI FISICA

SAPIENZA

UNIVERSITA DI ROMA

A chi di competenza

Oggetto: oneri finanziari del network scientifico “Evolution, Regulation and
Signalling” (ERS) ‘

Con la presente, relativamente alla firma per il rinnovo del Memorandum
for the Extension of the European Scientific Coordination Network (GDRE)
“Evolution, Regulation and Signalling” (ERS), si dichiara che gli oneri finanziari
derivanti dalla partecipazione al suddetto network non sono a carico del bilancio
di Ateneo La Sapienza né del Dipartimento di Fisica, ma a carico dei fondi di

ricerca della Prof. Irene Rosana Giardina, gestiti da altro Ente.

Roma, 06 ottobre 2015

In fede,

Prof. Irene Rosana Giardina,
Scientific Committee ERS network

A C—~

Prof. Egidio Longo
Direttore Dipartimento dj Fisica - Sapienza

Dr.ssa Lisena Rubini
RAD Dipartimepto di Fisica - Sapjenza

Universita degli Studi di Roma “La Sapienza”

CF 80209930587 P1 02133771002

Dipartimento di Fisica - amministrazione

Edificio Marconi - P.le Aldo Moro n. 2, 00185 Roma
T (+39) 06 49914226 F (+39) 06 49694322
www.phys.uniroma1.it/DipWeb/home.html
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