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The COST Member Countries and/or the COST Cooperating State will find attached the Memorandum of
Understanding for the COST Action European Topology Interdisciplinary Action approved by the Committee
of Senior Officials through written procedure on 13 April 2018.
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MEMORANDUM OF UNDERSTANDING
For the implementation of a COST Action designated as

COST Action CA17139
EUROPEAN TOPOLOGY INTERDISCIPLINARY ACTION (EUTOPIA)

The COST Member Countries and/or the COST Cooperating State, accepting the present Memorandum of
Understanding (MoU) wish to undertake joint activities of mutual interest and declare their common
intention to participate in the COST Action (the Action), referred to above and described in the Technical
Annex of this MoU.

The Action will be carried out in accordance with the set of COST Implementation Rules approved by the
Committee of Senior Officials (CSO), or any new document amending or replacing them:

a. “Rules for Participation in and Implementation of COST Activities” (COST 132/14 REV2);

b. “COST Action Proposal Submission, Evaluation, Selection and Approval” (COST 133/14 REV);

c. “COST Action Management, Monitoring and Final Assessment” (COST 134/14 REV2);

d. “COST International Cooperation and Specific Organisations Participation” (COST 135/14 REV).

The main aim and objective of the Action is to understand the interplay between a system's topological
state and its physical properties to pave the way to deeper comprehension and improved manipulation
capacities of relevant molecules and materials, be that natural or human-made, with remarkable
consequences on fundamental science and technology. This will be achieved through the specific
objectives detailed in the Technical Annex.

The economic dimension of the activities carried out under the Action has been estimated, on the basis of
information available during the planning of the Action, at EUR 44 million in 2017.

The MoU will enter into force once at least seven (7) COST Member Countries and/or COST Cooperating
State have accepted it, and the corresponding Management Committee Members have been appointed, as
described in the CSO Decision COST 134/14 REV2.

The COST Action will start from the date of the first Management Committee meeting and shall be
implemented for a period of four (4) years, unless an extension is approved by the CSO following the
procedure described in the CSO Decision COST 134/14 REV2.
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TECHNICAL ANNEX

OVERVIEW

Summary

The physical properties of many systems, ranging from naturally occurring biopolymers to artificial materials,
often crucially depend on those global features that cannot be ascribed to a particular geometry or
arrangement, rather to a more abstract notion: topology. The latter manifests itself in the knotted state of
proteins and artificial polymers, the intertwining among DNA rings, or the topologically distinct classes of
defect lines that can be found in liquid crystals. A better understanding of the interplay between a system’s
topological state, its three-dimensional structure, and its overall characteristics paves the way to an improved
control of relevant natural molecules or human-made materials, with remarkable impact on fundamental
science as well as high-tech applications. These goals, however, can only be achieved through a
multidisciplinary effort, involving a wide spectrum of expertise in a concerted manner.

The EUTOPIA COST Action will establish a collaborative platform to approach all those problems, in the
study of biological and soft matter, that feature topological characteristics. In doing this, it will create a pan-
European, synergistic network of researchers from different fields that will overcome geographical,
economical and societal barriers, as well as those naturally surrounding traditional academic communities.
The outcomes of the research carried out thanks to the EUTOPIA Action will push forward the boundaries of
our current understanding of key systems, and foster the knowledge transfer of scientific findings to industry
and, ultimately, to society as a whole.

Areas of Expertise Relevant for the Action Keywords

e Physical Sciences: Biophysics e Topology in soft matter

e Physical Sciences: Soft condensed matter (e.g. liquid e Entanglements in (bio)polymers

crystals) e DNA and chromatin

e Mathematics: Topology e Fundamental and computational
methods in knot analysis

Specific Objectives
To achieve the main objective described in this MoU, the following specific objectives shall be
accomplished:

Research Coordination

e Develop new techniques to introduce non-local objects such as knots and links in the framework of the
field theory used to describe fluctuating filaments, and develop new mathematical tools to classify, quantify
and examine entanglements of periodic weavings and nets.

e Introduce new, topologically inspired definitions and algorithms to characterise physical entanglement,
accompanied by the design of a suite of computational utilities and data structures to be used by the whole
community, to facilitate the analysis and exchange of data.

e Investigate spontaneous knotting, linking and weaving of filamentous systems (including proteins and
DNA) in dilute and concentrated conditions, their impact on physical properties, and possible ways to
control them.

e Design, develop and apply computational models to predict the folding of knotted proteins, study multiply
entangled proteins, and move towards the engineering of artificial self-entangled proteins.

e Investigate the effect of topological constraints in biological systems, e.g. in genomic organization of
eukaryotes and prokaryotes or in topologically complex organelle membranes.

e Find the physical conditions that drive the formation of knotted / linked defects in liquid crystals, and how
to combine them with more general frustration effects in LCs to design multi-scale tunable photonic
superstructures.

e Publish a dedicated special edition of a Q1 journal reviewing the state of the art in the field. This will help
introduce the Network to the broader scientific community.

e Extensively employ short-term scientific missions (STSM) to promote collaborations among participants.
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e Hold annual meetings, workshops, summer schools and think-tanks with stakeholders to coordinate
research directions and adjust short-term objectives.

e Create an exploitation board to identify and contact the most relevant experimental groups and industrial
partners whose participation would strengthen the network. Organize sandpit meetings to identify common
areas and goals of interest and establish the pathways through which these goals can be reached.

Capacity Building

e Organise training and summer schools led by the WG leaders to disseminate and promote exchange of
skills’lknowledge across members of the Action, with particular attention to ITCs.

e Organise meetings for Early Career Investigators (ECIs) and PhD students to acquire transferable skills
such as grant writing, communication, time-management as well as to encourage direct collaborations
among ECls.

e Give visibility to PhD students and postdocs, particularly women, by funding their attendance at
conferences in which they can promote their Action-related work.

e Give responsibility to ECls and ITC researchers in order to make them grow professionally, thereby
helping establish the next generation of research leaders.

e Organise schools and conferences in ITCs and foster frequent exchanges and short-term scientific stays
of research groups from such countries in top European research centres to help increase their visibility
and capacity.

e Establish platforms for the communication and diffusion of job and funding opportunities, within the
community and outside (e.g. industry, private sector).
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