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29 « students »
24 PhD students, 3 IE/IR, 1 AI, 1 Tech
17 F, 12 M

7 tutors « all week »
4  tutors « few days »
2  « remote » speakers
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Objectives of Integrated Structural Biology

Understand the mechanisms of biological processes

Explore the integration of biological
functions in complex molecular and cellular
systems.

Decipher pathways that lead to pathology

New routes for Drug discovery and Drug design





« le but de l’enseignement, et surtout celui de l’enseignement supérieur,
doit être moins d’instruire que d’éduquer et de faire réfléchir ;
moins d’entasser des connaissances que d’apprendre à en digérer quelques-unes ;
moins de glisser sur les difficultés que de les mettre en lumière ;
moins de laisser croire à l’infaillibilité des méthodes en usage et à la certitude des
résultats que d’en montrer les points faibles
et de cultiver ainsi l’esprit de critique et de libre examen, base nécessaire de l’esprit de
recherche »





What are the most central and fundamental problems of biology today ?
They are questions like:
What is the sequence of bases in the DNA? What happens when you have a mutation ? How is the base order in the DNA connected to
the order of amino acids in the protein ? What is the structure of the RNA; is it single-chain or double-chain, and how is it related in its
order of bases to the DNA ? How are proteins synthesized ? Where does the RNA go ? How does it sit ? Where do the proteins sit ?
Where do the aminoacids go in ? In photosynthesis, where is the chlorophyll; how is it arranged; where are the carotenoids involved in
this thing? What is the system of the conversion of light into chemical energy ?

Lecture on December 29th 1959

Nobel Prize in Physics 1965

You know the reason you fellows are making so little progress : 
You should use more mathematics

It is very easy to answer many of these fundamental biological questions 

You just look at the thing! 

Make the microscope one hundred times more powerful, and many problems 
of biology would be made very much easier.



Make the microscope one hundred times more powerful, and many problems of biology 
would be made very much easier. (1959) 

 Develop techniques and methods to see more and more 

 challenges for structural cell biology

 Understand, explain what you see, predict

 A “new” way of thinking in biology. 

All field of  Life Sciences

At the end of the day, Biology is just Chemistry



Chemistry is not only Thermodynamics  
but Kinetics

Macromolecular interactions (life) are a compromise between affinity and specificity

At the end of the day, Biology is Chemistry



3D structure & function

Integrated Structural Biology ‐
from the atomic to the cellular level 

Get continuum of information:
scales / resolution / dynamics / function

French Infrastructure for Integrated Structural BIology

Developments  of Cutting‐edge technologies 

at the interfaces of biology, 
physics, chemistry, computer 
science and mathematics 

leading scientific projects with key biological questions such as gene 
regulation or signalling cascade, especially those connected with infectious and 
neurodegenerative diseases or immunity in order to integrate the molecular and 
cellular complexity of functional systems in healthy and pathological cases. 







Electron microscopy

NMR

X-ray 
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One portal for access

Web site: accessible via the Instruct, CNRS, ReNaFoBis & ITMO websites

http://www.frisbi.eu

Submit a proposal

Working group and FRISBI user community

contact@frisbi.eu





https://instruct‐eric.eu/
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With this week's update of the PDB, over one thousand (1018 to be exact!) SARS‐CoV‐2‐
related structures are now freely available in the PDB.
The first SARS‐CoV‐2 structure, a high‐resolution crystal structure of the coronavirus main 
protease (PDB 6lu7), was released early in the pandemic on February 5, 2020.

Since then, structural biologists have determined the structures of most of the proteins in 
the SARS‐CoV‐2 proteome, including the spike protein binding to its ACE2 receptor and 
neutralizing antibodies, and the main protease, the papain‐like proteinase, and other 
promising drug discovery targets. 

Rapid public release of SARS‐CoV‐2 structures has greatly increased our understanding of 
Covid‐19, allowed direct visualization of emerging variants of the virus, and facilitated 
structure‐guided drug discovery and reuse to combat infection. Open access to PDB 
structures has already enabled design of effective vaccines against SARS‐CoV‐2.

John Berrisford
PDBe, European Bioinformatics Institute (EMBL‐EBI)
Wellcome Trust Genome Campus, Hinxton, Cambridge



At the end of 
the day, 
biology is just
chemistry



Education and Training 

French Infrastructure for Integrated Structural BIology

Developments of Methods 
and Techniques  

to shape and build the 
future of Integrate 
Structural Biology

helping “people” to 
understand the core 

principles of Integrated 
Structural Biology

Workshops/Symposia

FRISBI platforms
Provide access to cutting-edge 
instruments and expertise in structural 
biology



Developments of 
Methods and Techniques  

to shape and build the 
future of Integrate 
Structural Biology

helping students to 
understand the core 

principles of Integrated 
Structural Biology

2013                                            initially driven by the FRISBI centers 

ReNaFoBiS is an open initiative, Open Network 

A “national” high-level training program in integrated structural biology

A dream of a national graduate School in Structural biology



OLERON 2020

" National Training Network in Integrated Structural Biology " 
«Reseau National de Formation  en Biologie Structurale Intégrative»

Structural biology  Institutes in 12 cities https://www.renafobis.fr/

https://listes.services.cnrs.fr/wws/info/renafobis.bb

A dream of a national graduate School in Structural biology
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What we hope to do in ReNaFoBiS/Oleron is to 
give you a feel for the fundamental ideas that 
come into play in a variety of structural biology 
approaches and applications, and to do so with 
enough detail 
to allow you to go off and invent new approaches 
of your own. 

We look forward to seeing your contributions to 
Structural biology !

Modify without permission from Jacobsen 2020 
“X-ray microscopy” 
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