M

EMERGENCE: A foundation for
Synthetic Biology in Europe

WP1: General Networking activities
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I Consolidating the bases for a Synthetic Biology -
community

Foundations:

eIntellectual (concepts, abstraction, semantics...)

*Methodological (design, standardization, experimental / computational,...)
*Technological (IT, gene synthesis, microfluidics,...)

By:

erecruiting the required competences from (not so) neighboring disciplines;
*exploiting synergies (competences, expertise, complementarity...);
fostering transnational/transcontinental communication & cooperation
spromoting education at various stages (school, undergraduate, ..)
*embedding early developments into a meaningful societal / economical

context




WP1: General Networking Activities

Objectives:

a) To establish a networking platform for current and future synthetic
biology projects

b) To rapidly organize workshops for urgent issues in European synthetic
biology

c) To implement a Europe-wide, cross-disciplinary framework for

discussion on the possibilities, needs, limitations, and implications of
synthetic biology.

d) To foster interactions with extra-European initiatives, with special
emphasis on US, the Mid-East and Asia: Global knowledge space
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I Description of Tasks I -

Task 1: Developing, maintaining, and evaluating a standardized
meeting structure that allows efficient review and distribution of the
conclusions obtained at individual meetings.

Overarching, jointly with WP Management
Task 2: Hosting workshops on development of the European IT
infrastructure for synthetic biology, design tools for synthetic

biology, and/or standardization of biological parts.

Jointly with WP3 (IT infrastructure), WP4 (Design tools and Biological
parts), Standardisation Issues (Overarching)

I Description of Tasks Il -

Task 3: Establishment of study groups on specific
subjects relevant to synthetic biology

“Foundational” technologies, including e.g. high-throughput
genome minimization,

DNA synthesis),

potential of genetic circuits, modularity in proteins, handling
noise & error

propagation in biological systems,

robustness in biological systems,

transferability of engineering foundations




Description of Tasks Il

Task 4: Platform for organizing thematic
workshops/courses/meetings, resulting from maturation of study
groups into specific workshops, courses, or small scientific meetings,
or from initiatives from members of the advisory board or the steering
committee.

Task 5: EMERGENCE will promote exchange and training visits
between European and overseas participants, in particular with the
Middle East and Asia, including:

einvitations for a number of leading scientists in the field to participate in
study groups;

*seeking actively to participate in similar initiatives in those countries;
and inclusion of Middle Eastern/Asian researchers in the EMERGENCE
scommunication and dissemination pipelines.

*The participation of senior European synthetic biology scientists in
Asian meetings will be particularly encouraged.

Deliverables Month 1-18

D1.1: Material and rules for standardized meeting structure in place for the first
time (month 3). Responsible: HZI

D1.2: Report on the first workshop on development of the European IT
infrastructure for synthetic biology (month 8) Responsible: HZI

D1.3: Report on the first workshop for design tools for synthetic biology

(month 4) Responsible: CNIO

D1.4. Report on recommendations of the intra-consortium expert group on
suitable promoter standardization formats (month 12) Responsible: CNB




Deliverables 18-36 month

D1.5: Updated material for the appropriate section in the quarterly Synthetic
Biology Newsletter regarding tasks 2, 3, and 4 (months 3, 6, 9, 12, etc):
Responsible ETH

D1.6. Report on workshop on foundations of measurement statistics in synthetic biologyj
(month 24)

D1.7. Document identifying “common European-Asian interests and ways to develop
them” or similar document in place and signed by extra-European and European
groups/organizations involved in synthetic biology (month 32)

Milestones and expected results

M1.1. Recommendations for the European IT infrastructure for synthetic biology
are discussed and recommendations issued (month 3)

M1.2. Recommendations for design tools on the IT infrastructure are discussed
and recommendations issued (month 4)

M1.3 First experiences with the study group format are reviewed by the steering
committee after 6 months and by advisory board and steering committee after 12
months and the format is adapted, if necessary (month 6, 12)

M1.4. Recommendations on standardization of biological parts are discussed
(month 11)

M1.5. Recommendations on measurement systems in synthetic biology are
discussed (month 24)

M1.6. Steering committee and advisory board decide whether the critical mass in
Europe-Asian relations in synthetic biology has been reached and drafting a
“common interests” document is going to be useful (month 24)




I D1.1 - Material and rules for standardized meeting -

structure

Web-based template document:

Definition of the theme and Scope

The need for the SynBio community and goals
Implementation plan (size, mode, participants
Timeline

Financing possibilities

Process:
Submission to Steering committee (WP-leaders, Coordinator)

Eg. IT: A. Valencia; Teaching: Sven P.; INdustry: L. Pasamontes

I D1.1 - Material and rules for standardized meeting -

structure: examples themes

context-independent biological
systems/modules

microfluidics technologies /
single cell measurents

minimal genomes / minimal
systems

what to measure / how to
measure?

design concepts
how can we handle “systems*
(made of parts)?




D1.2 -Report on the first workshop on developmen
of the European IT infrastructure for synthetic
biology

Workshop Computational Infrastructure and
Methods for Synthetic Biology

The Eighth Annual BioPathways Meeting

Vitor Martins dos Santos
Vincent Schachter
Vincent Danos
Joanne Luciano
Aviv Regev
Eric Neumann

July 19-20, 2007
Satellite Meeting ISMB-ECCB 2007
Vienna, Austria

[7:30 - Registration
8:45

9:00- |Vincent Schachter Fpening remarks
9:10 enoscope, Evry & BioPathways Consortium

ession 1: Computational Methods and Infrastructure for Synthetic Biology
hairman: Vitor Martins dos Santos

9:10- itor Martins dos Santos, Helmholtz Center for MERGENCE: a Foundation for Synthetic Biology in Europe
109:30 _|Infection Research, Braunschweig

9:30- |Alfonso Valencia, CNIO, Madrid ioinformatics tools to help in the design of biological systems
10:00

10:00- Jorg Stelling, ETH, Ziirich rormal tools for Model-Based Synthetic Biology

10:30

10:30- [Coffee Break

11:00

11:00- Randy Rettberg, MIT, Cambridge The MIT registry of parts and devices

11:30

11:30- Alfonso Jaramillo, Ecole Polytechnique, Paris Model-based design of genetic circuitry

12:00

12:00- [Lunch

13:00

ession 2: Network Reconstruction & Analysis (part 1)
hairman: Vincent Schachter

13:00- Florence d’Alche-Buc, University of Evry Supervised of Protein-Protei
13:45
13:45- Jason Ernst, Carnegie Mellon University Reconstructing Dynamic Regulatory Maps
14:30
14:30- [Tijana Milenkovic and Natasa Przulj, Irvine, Uncovering Biological Network Function via Graphlet Degree Signatures
14:50 _|University of California
14:50- |Kam Dahlquist, Loyola Marymount Uni ity i ing of the Transcriptional Network Controlling the
15:10 Environmental Stress Response in Saccharomyces cerevisiat
ion 3: Datat & Software Tools

hairman: Joanne Luciano
15:10- Ozgun Babur, Bilkent University ATIKAweb Components for Microarray Data Analysis & Advanced Graph-
15:30 heoretic Querying
15:30- |Coffee Break
16:00
16:00- Richard Adams, University of Edinburgh [The Edinburgh Pathway Editor
16:20
16:20- [Esther Schmidt, EBI, Cambridge -a of bi
16:40
16:40- Eric Neumann, Teranode Corp. /A Genome - Phenome Integrated Approach for Mining Disease-Causal Genes using
17:20 Semantic Web

ound Table Discussion
17:20- T Infrastructure & Computational Methods for Systems and Synthetic Biology

18:30




4 : Network R

truction & A

hairman: Eric Neumann

lysis (part 2)

9:00- [Peter Karp, SRI International Gene Regulation in EcoCyc and Pathway Tools
9:45
9:45-  Jerzy Tiuryn, University of Warsaw Identification of functional modules from ancestral
10:30 protein-protein interactions
10:30- [Coffee Break
11:00
11:00- Rainer Koenig, DFKZ, Heidelberg Using gene expression data and network topology to
11:20 etect substantial pathways, clusters and switches
11:20- Hanif Khalak Microarray-based Class Modeling and Prediction using
11:40 Set-Enrichment

Analysis
11:40- [Sol Efroni, NIH/NCI Identification of Key Processes underlying Cancel
12:00 Phenotypes using Biologic Pathway Analysis
12:00- |Lunch
13:00
13:00- Eytan Ruppin, Tel-Aviv University |Genome Scale Studies of Robustness and Annotation
13:45 of the Yeast Metabolic Network
13:45- [Fengzhu Sun, University of Southern  |[Network motif identification in stochastic networks
14:30 (California

ession 5: Evolution of pathways and
hairman: Toni Gabaldén

networks

14:30- [Simon Lovell Protein-protein interactions and their networks: can
15:15 hey tell us about biology?

15:15- Natalia Maltsev [Co-evolutionary analysis of Metabolic Pathways and
15:35 Enzymes in PUMA2 and Chisel systems

15:35- [Coffee Break

16:00

16:00- [Toni Gabaldon Evolution of metabolic systems: insights from
16:45 icomparative genomics

16:45- Philip Kim Relating three-dimensional structures to protein
17:30 networks provides evolutionary insights

ound Table Discussion

17:30-
18:30

Network Reconstruction and Evolution

End of meeting

D1.3 - Report on workshop for design tools for
synthetic biology (CNB)

Satellite meeting to the ESF — EMBO on SynBio
November 2007

(Alfonso, Jorg, Randy, etc)

Report being drafted (CNIO)




I D1.4 - Report on recommendations of the intra- -

consortium expert group on suitable promoter
standardization formats (CNB)

VDL - Report in preparation

Silva-Rocha R, de Lorenzo V.
Mining logic gates in prokaryotic transcriptional
regulation networks.
FEBS Lett. 2008 Apr 9;582(8):1237-44.

I D1.4 -Updated material for the appropriate section -

in the quarterly Synthetic Biology Newsletter
regarding tasks 2, 3, and 4
Frauke Greve / Sven Panke

Newsletters Dec 2006, June 2007, Dec 2008, June
2008

Includes list of conferences, research highlights,
press releases, funding activities




I Activities towards Task 4 (European Networking) -

LIROPEAN ESF-UB .Ct:.mrer-ﬂn.::e in Blmr;ar:idna
CIENCE
~OLNDATION European Conference on

Synthetic Biology (ECSB):

Design, Programming and
Sm=d UNIVERSITAT DE BARCELONA Opu misation of Biological
Systems

Hotal Eden Roc. Sant Feliu de Guikols « Spain
24-29 November 2007

Chair: Alfonso Valengin, S0 Madnd E5

Co-Chairs: Natalic Kragnogor, Uy of Matligham, UK

- Swen Panke, ETH. Zinch inatitute of Frocess Engressning, CH
-VWigher de Lorenzo, Cemve Nacknal de Bivlecnokga, Madrid, E5

www.esl.org/conferences/07241

I Activities towards Task 4 (European Networking) -

Series of Workshops on different aspects of SynBio:

-Biofine (Tessy), Freiburg April 10, 2008

-Genopole (Jaramillo), 26-27 June, 2008

-IRGC Workshop Session on the Risk Governance of Synthetic Biology
(26 & 27 June - Geneva, Switzerland)

-Stakeholder meeting Roadmap SynBio (Tessy), 10 June 2008

-ESF workshop on Minimal Systems (with A. Moya), in planning

10



I Activities towards Task 4 (Global Networking) -

Workshop on:
Synthetic Aproaches to Cellular Functions, Tokyo, 13 October 2006

Organised jointly by D. Kige (JP), H. Ueda (JP), D. Endy (US), Martins
dos Santos (,,EU“)

About 120 worldwide attendants, 50+ posters. NEST-PATHFINDER SB

projects presented. Overwhelming reaction

October 12, 2006

Caiba Tokyo e
Tre Miralkon Seiens =4

AL

. Sep 30th)

. = line
- tahon idﬂﬂd
ster presen
Call for po

e

TIMNIC B gy

11



Future networking activities Asia

Sino-German Exploratory Workshop on Synthetic Biology, Hangzhou, China,
2008. Couple to Probactys (EU) and perhaps other projects

To be organised jointly with Huanming Yang (Beijing Genome Institute, CN)

Exchange of students/ scientists:
China (2 students 7 month each plus 2 scientists 1 week in 2007)

India (2 Students 4 month each, plus scientist 1 week 2008)

Explorative project in Israel on digital evolving microbial communities

Indian - EU workshop on Synthetic Biology (January or September 2009)

ESF-JSPS Frontier Science Conference Series for Young Researchers
(Synbio tentative for 2009)

How shall we proceed?

Report on the identification of scientific & infrastructure
bottlenecks in SB (jointly WP4 & WP3)

Study groups: bottom-up, priorital themes?
Possible themes:
context-independent biological systems/modules
microfluidics technologies / single cell measurents
minimal genomes / minimal systems
what to measure / how to measure?
design concepts
how can we handle “systems‘ (made of parts)?

Thematic Workshops: IT and Standardization. Time plan?

Exchange visits?

12



I Future activities, other -

13



Consolidating the bases for a Synthetic Biology

By:

context

Foundations:

«Intellectual (concepts, abstraction, semantics...)
*Methodological (design, standardization, experimental / computational,...)
*Technological (IT, gene synthesis, microfluidics,...)

community

erecruiting the required competences from (not so) neighboring disciplines;
«exploiting synergies (competences, expertise, complementarity...);
fostering transnational/transcontinental communication & cooperation
spromoting education at various stages (school, undergraduate, ..)
*embedding early developments into a meaningful societal / economical

Project Structure

'WP6: Project
management

}

critical input

‘WP 3:European IT
infrastructure for
Synthetic Biology

steering
‘WP 1: General
networking
activities influence directions
of research
activities
critical input
‘WP 5: Building the steering
ic/industrial >
interface —
suggest potential

ways to integrate
industry’s
requirements

7

training

identifying missing
theoretical and
experimental elements

—

suggesting suitable
parameters suggesting

suitable modeling procedures

ovide

pr
input
use for

‘WP 4: Standardization of
promoter components
through formatting and
categorization of working states

provide
input
determine

in Europe

WP 2:Attracting talent
to Synthetic Biology

teaching
contents
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