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TOOLS: Integrated structural biology and biophysics. Molecular cell biology technologies.
Advanced imaging tools. Nucleic acid and protein engineering. Protein biotechnology. Cell-free
systems for bio-molecular production and functional assays. Compartments: generation and
control using microfluidics. Molecular systems chemistry and engineering; drug design. In silico
iSynBio: model-based bio-circuit design, simulation, optimization and control. Computational
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COMPETENCES

General competences

CGL1 - Master research skills and methods inherent to Integrative Synthetic Biology.

CG2 - Critically approach the topics covered in Integrative Synthetic Biology.

CG4 - Communicate with colleagues in the field of Integrative Synthetic Biology to pass on
knowledge about molecular and cell aspects of synthetic biology and their applications in

environmental and biomedical fields.

CG5 - Understand the impact of scientific and methodological advances in generating knowledge
and developing new technologies with applications for improving health and the environment.

Transversal competences
CT1 - Prepare, write and publicly defend scientific and technical reports.
CT2 - Work in multidisciplinary teams.

CT4 - Boost motivation for scientific research.

Specific competences

CEL1 - Analyse the structural features of biological macromolecules and their interactions to give
rise to functionally active complexes.

CE2 - Apply chemical and biological approaches to molecular recognition studies and developing
drugs.

CE3 - Typify minimal natural and synthetic systems to improve our knowledge about the
fundamental principles of biological function that will be the basis for new bio/nano-technology
and biomedicine applications.

CE4 - Develop a comprehensive overview of the advances in fundamental molecular and cell
biology research, and its applications in biomedicine and/or the environment.
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LEARNING PLAN

Training activities

Training activity % On site

*Hours for Module |- Fundamentals of Integrative Synthetic Biology Research

Teaching methods
M1 Master classes
M2 Practical classes and Seminars

M3 Tutorials
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Evaluation systems
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Minimum rate Maximum rate
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SCHEDULE

Timetable
05/11/2024

10:00 - 11:00

Fundamentals of protein production tools

Maria Cristina Vega Fernandez

Cientifico Titular

Centro de Investigaciones Bioldgicas (CIB)

Consejo Superior de Investigaciones Cientificas (CSIC)
11:00 - 12:00

Membrane protein production

Daniel Lietha

Investigador Distinguido
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11:45 - 12:45
Antibody production in cell-free systems
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Doctor en Bioquimica y Biologia Molecular
Director Ejecutivo de Abvance Biotech

13:00 - 14:00
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In vitro reconstitution of cell mimicking systems

Cristina Ferndndez Fernandez
Doctora en Biologia Molecular/ Técnico especializado OPIS

Ingeniera Quimica
Instituto de Biologia Integrativa de Sistemas - 12SYSBIO

08/11/2024
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NMR - fundamentals

Francisco José Blanco Gutiérrez
Doctor en Ciencias Quimicas

Investigador cientifico del CSIC
Centro de Investigaciones Biologicas Margarita Salas

11:00 - 11:30

NMR - Nucleic acids

Carlos Gonzalez Ibafiez

Profesor de Investigacién

Instituto de Quimica-Fisica Rocasolano (IQFR)

Consejo Superior de Investigaciones Cientificas (CSIC)

11:30 - 12:00

NMR - Proteins
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Investigador Postdoctoral

Instituto de Quimica Fisica Rocasolano (IQFR)
Consejo Superior de Investigaciones Cientificas (CSIC)

13:00 - 13:30

NMR - Advanced NMR tools

Miguel Angel Mompean Garcia
Doctor en Biofisica, Master Europeo Quimica Tedrica y Modelizaciéon Computacional (EMTCCM),
Licenciado en Bioquimica, Licenciado en Quimica.

Instituto de Quimica Fisica Blas Cabrera.
Investigador A3 - Personal Cientifico Titular de Organismos Publicos de Investigacion.

11/11/2024

10:00 - 11:00

Fundamentals of X-ray Crystallography: from molecules to crystals and beyond

Juan Antonio Hermoso Dominguez

Investigador Cientifico
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Instituto de Quimica-Fisica Rocasolano (IQF)
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Membrane Maintenance at Contact Sites

Armando Joaquin Albert de la Cruz
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Consejo Superior de Investigaciones Cientificas (CSIC)
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Energy-conserving electron bifurcation

Jose Miguel Manchefio Gomez
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Consejo Superior de Investigaciones Cientificas (CSIC)
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Juliana Sanz Aparicio

Doctora Ciencia Quimicas

Investigadora Cientifica CSIC

Instituto de Quimica-Fisica Rocasolano (IQFR).
Consejo Superior de Investigaciones Cientificas (CSIC)
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13:00 - 13:30

Conformational Versatility in Protein Complexes

Maria Cristina Vega Fernandez

Cientifico Titular

Centro de Investigaciones Biologicas (CIB)

Consejo Superior de Investigaciones Cientificas (CSIC)

15:00 - 16:00

Practical session: Crystallization, data collection and structure solution

Lourdes Infantes San Mateo

Cientifico Titular

Instituto de Quimica-Fisica Rocasolano (IQFR)
Consejo Superior de Investigaciones Cientificas (CSIC)

16:00 - 17:00

Practical session: Crystallization, data collection and structure solution
Beatriz Gonzalez Pérez

Cientifico Titular

Instituto de Quimica-Fisica Rocasolano (IQFR)
Consejo Superior de Investigaciones Cientificas (CSIC)

12/11/2024

10:00 - 11:00

Fundamentals: EM for the structural analysis of macromolecules
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Carlos Fernandez Tornero
Investigador Cientifico

Centro de Investigaciones Bioldgicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

11:15-12:15

EM - reconstructing cellular machines (1)

Ernesto Arias Palomo

Doctor en Bioquimica y Biologia Molecular

Cientifico Titulas de los OPIS

Centro de Investigaciones Bioldgicas Margarita Salas (CSIC)

12:30 - 13:30

EM - practical workshop

Rafael NUfnez Ramirez

Técnico Superior Especializado

Centro de Investigaciones Biologicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

13:00 - 13:30

EM - practical workshop

Begofa Pou Alonso

Licenciatura en CC Biol6gicas y Bioguimica
Especialista Opis en microscopia electronica
Centro de investigaciones biol6gicas Margarita Salas
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15:30 - 16:30

EM - reconstructing cellular machines (2)

José Javier Conesa Mufioz
Doctor en Biologia Molecular y Celular

Posdoctoral
CNB-CSIC

16:30 - 17:00

EM - practical workshop

José Javier Conesa Muioz

Doctor en Biologia Molecular y Celular

Posdoctoral
CNB-CSIC

13/11/2024

10:00 - 10:30

AUC, light scattering

Juan Roméan Luque Ortega
Doctor en Biologia

Centro de Investigaciones Bioldgicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

10:30 - 11:00
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AUC, light scattering
Carlos Alfonso Botello
Cientifico Titular

Centro de Investigaciones Bioldgicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

11:15-12:15

Calorimetry (ITC, DSC), circular dichroism

Begofia Monterroso Marco

Doctora en Farmacia

Centro de Investigaciones Bioldgicas (CIB)

Consejo Superior de Investigaciones Cientificas (CSIC)

12:30 - 13:30

NMR - practical session

Francisco Javier Cafiada Vicinay

Profesor de Investigacion

Centro de Investigaciones Bioldgicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

15:00 - 16:00

Molecular interactions - practical workshop

Juan Roman Luque Ortega
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Doctor en Biologia
Centro de Investigaciones Bioldgicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

16:00 - 17:00

Molecular interactions - practical workshop

Carlos Alfonso Botello
Cientifico Titular

Centro de Investigaciones Bioldgicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

14/11/2024

10:00 - 11:00

Fundamentals

Sonsoles Martin Santamaria
Investigadora cientifica.

Centro de Investigaciones Biologicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

11:15-12:15

Applications

Sonsoles Martin Santamaria

Investigadora cientifica.
Centro de Investigaciones Biologicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)
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12:30 - 13:30

Practical cases

Sonsoles Martin Santamaria
Investigadora cientifica.

Centro de Investigaciones Bioldgicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

15:30-17:30

Chemical biology tools - chemical systems and probes
Ruth Pérez Fernandez

Cientifico Titular

Centro de Investigaciones Bioldgicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

19/11/2024

10:00 - 12:00

Fluorescence spectroscopy / microspectroscopy
Silvia Zorrilla Lopez

Cientifico Titular

Centro de Investigaciones Bioldgicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

15:00 - 17:00

Single-molecule and super-resolution tools
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Marcelo Nollmann Martinez

Doctor

Biofisica

Centre Nationale de la Recherche Scientifique (CNRS)

20/11/2024

10:00 - 11:00

Droplet microfluidics.

Begofa Monterroso Marco

Doctora en Farmacia

Centro de Investigaciones Bioldgicas (CIB)

Consejo Superior de Investigaciones Cientificas (CSIC)

11:15-12:15

Microfluidics - Practical session

Begofia Monterroso Marco

Doctora en Farmacia

Centro de Investigaciones Bioldgicas (CIB)

Consejo Superior de Investigaciones Cientificas (CSIC)

12:30 - 13:30

Fluorescence - Practical session

Silvia Zorrilla Lopez

Cientifico Titular
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Centro de Investigaciones Bioldgicas (CIB)
Consejo Superior de Investigaciones Cientificas (CSIC)

27/11/2024

10:00 - 12:00

Exam F1 (Methods)

21/01/2025

10:00 - 11:00

I) From gene regulatory networks to metabolic pathways. An introduction to biocircuits
Irene Otero Muras

Doctora en Ingenieria Quimica (Universidad de Vigo)

Cientifica Titular CSIC
Instituto de Biologia Integrativa de Sistemas (UV-CSIC)

11:15-12:15

II) An introduction to dynamic modeling in systems and synthetic biology
Irene Otero Muras

Doctora en Ingenieria Quimica (Universidad de Vigo)

Cientifica Titular CSIC
Instituto de Biologia Integrativa de Sistemas (UV-CSIC)

12:30 - 13:30

(1) Making a genetic toggle switch

Irene Otero Muras
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Doctora en Ingenieria Quimica (Universidad de Vigo)
Cientifica Titular CSIC
Instituto de Biologia Integrativa de Sistemas (UV-CSIC)

22/01/2025

10:00 - 11:00

Practicum: Modeling Transcription and Translation (1)

Javier Buceta Fernandez
Doctor C.C. Fisicas

Cientifico Titular CSIC/Investigador Principal
Instituto de Biologia Integrativa de Sistemas

11:15-12:15

Practicum: Modeling Transcription and Translation (II)

Javier Buceta Fernandez
Doctor C.C. Fisicas

Cientifico Titular CSIC/Investigador Principal
Instituto de Biologia Integrativa de Sistemas

12:30 - 13:30

Queueing: proteases and degradation as a tool in synthetic biology

Javier Buceta Fernandez

Doctor C.C. Fisicas
Cientifico Titular CSIC/Investigador Principal
Instituto de Biologia Integrativa de Sistemas
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28/01/2025

10:00 - 11:00

(I): Introduction, parts, systems and devices

Irene Otero Muras

Doctora en Ingenieria Quimica (Universidad de Vigo)

Cientifica Titular CSIC
Instituto de Biologia Integrativa de Sistemas (UV-CSIC)

11:15-12:15

(I): Automated design of biocircuits

Irene Otero Muras

Doctora en Ingenieria Quimica (Universidad de Vigo)

Cientifica Titular CSIC
Instituto de Biologia Integrativa de Sistemas (UV-CSIC)

12:30 - 13:30

(111): Optimization and control of biocircuits

Irene Otero Muras

Doctora en Ingenieria Quimica (Universidad de Vigo)

Cientifica Titular CSIC
Instituto de Biologia Integrativa de Sistemas (UV-CSIC)

29/01/2025

10:00 - 11:00

(IV): Feed-forward motifs
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Javier Buceta Fernandez
Doctor C.C. Fisicas

Cientifico Titular CSIC/Investigador Principal
Instituto de Biologia Integrativa de Sistemas

11:15-12:15

(V): The role of noise

Javier Buceta Fernandez
Doctor C.C. Fisicas

Cientifico Titular CSIC/Investigador Principal
Instituto de Biologia Integrativa de Sistemas

12:30 - 13:30

(VI): Multicellular Environments: QS and Tissues

Javier Buceta Fernandez
Doctor C.C. Fisicas

Cientifico Titular CSIC/Investigador Principal
Instituto de Biologia Integrativa de Sistemas

04/02/2025

10:00 - 11:00

Examples of de novo RNA sequences with targeted function (riboregulators, de novo ribozymes,
etc)

Alfonso Jaramillo Rosales

Doctor en Fisica
Investigador Cientifico
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Centro Superior de Investigaciones Cientificas CSIC

11:15-12:15

Computational and experimental design of de novo RNA sequences with targeted function

Alfonso Jaramillo Rosales
Doctor en Fisica

Investigador Cientifico
Centro Superior de Investigaciones Cientificas CSIC

12:30 - 13:30

De novo virus design

Alfonso Jaramillo Rosales
Doctor en Fisica

Investigador Cientifico
Centro Superior de Investigaciones Cientificas CSIC

05/02/2025

10:00 - 11:00

Introduction to Metabolic Network Analysis

Pablo Jorge Carbonell Cortés

Doctor Ingeniero Industrial

Profesor Titular de Universidad
Universidad Politécnica de Valencia

11:15-12:15
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Computational Protein Design

Pablo Jorge Carbonell Cortés
Doctor Ingeniero Industrial

Profesor Titular de Universidad
Universidad Politécnica de Valencia

12:30 - 13:30

Metabolic Pathway Design

Pablo Jorge Carbonell Cortés
Doctor Ingeniero Industrial

Profesor Titular de Universidad
Universidad Politécnica de Valencia

11/02/2025

10:00 - 11:00
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Sequence-based assignment of protein functional sites

Florencio Pazos Cabaleiro

Doctor en Ciencias
Cientifico Titular OPIS

Centro Nacional de Biotecnologia (CNB-CSIC)

11:15-12:15

Analysis of biological networks: a complex-network approach

Florencio Pazos Cabaleiro
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Doctor en Ciencias
Cientifico Titular OPIS
Centro Nacional de Biotecnologia (CNB-CSIC)

12/02/2025

10:00 - 11:00

Bottom-up assembly of microbial ecosystem from metagenome data

Javier Tamames de la Huerta
Doctor en Ciencias

Cientifico Titular
CNB-CSIC

11:15-12:15

Synthetic communities-based biofactories

Juan Nogales Enrique

Cientifico Titular (Group Leader of Systems Biotechnology Group)
Centro Nacional de Biotecnologia (CNB-CSIC)

13/02/2025

10:00 - 11:00

Bacterial computing (1)

Angel Gofii Moreno

Doctor en Ingenieria Informatica

Investigador

Centro de Biotecnologia y Gendémica de Plantas
Universidad Politécnica de Madrid
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11:15-12:15

Bacterial computing (1)

Angel Gofii Moreno
Doctor en Ingenieria Informatica
Investigador

Centro de Biotecnologia y Genémica de Plantas
Universidad Politécnica de Madrid

20/02/2025

10:00 - 12:00

Exam F2 (Methods)

Advanced Methods in Integrative Synthetic Biology
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