Summary Workshop 

The III Structural Workshop organized by the CICbioGUNE has been focused on the virus world. The objective of the workshop was to expose the national and international scientific community to the recent advances in the field of the structural virology.

The three major structural techniques: cryo-electron microscopy, X-ray crystallography and Nuclear Magnetic Resonance have been represented through the different speakers.
The workshop has been structured having three different sessions each one opened by a special lecture given by an internally recognized high profile speaker.  Each session was then comprised of three/four more speakers. 
Attendance 

About 50 people attended the meeting coming from all areas of Spain, south of France, UK, Switzerland, Finland, Italy and the US. A granting system was set to support the travel expenses for the attendees coming from abroad, with a total of four grants awarded. Recipients of the grants were introduced to the speakers and they had the opportunity of having an informal scientific discussion with the panel.

NMR in the context of the meeting

The size of the virus particles represents a challenging problem for NMR spectroscopy. However, during the discussions in the talks it became clear that both, solution and solid state NMR can provide useful insight in structural virology. Several general ideas were raised during the conference:

1) NMR was proven useful in the identification of the interactions between the constituent viral proteins and the nucleic acid particles. This was the main conclusion extracted from the talk of Dr. Blanco.

2) A discussion was generated about the use of the STD experiments to investigate the binding of small molecules to the surface of viral particles. It was emphasized that the characteristics of the sample were optimal for the experiment and a scientific collaboration was established to perform such experiments.

3) The use of solid NMR to study assembled proteins of the capsid was also discussed during the meeting.

Synopsis of the talks

Prof. Alasdair Steven. NIH (USA). Special Lecture 1
Thinking Inside the Box: Mapping the Asymmetric Interiors of Icosahedral Capsids. Prof Steven has offered a panoramic view of the structural virology field. He has illustrated the long-term work on double-stranded DNA phages and the large-scale conformational changes that accompany capsid maturation and the organization of encapsidated DNA. To unravel such mechanisms Prof. Steven has adopted the cryo-electron microscopy technique with particular emphasis to the cryo-electron tomography. 
Dr. Jonathan Grimes. Oxford Univ. (UK)
Structural studies on viral polymerases. Dr. Grimes has illustrated a comprehensive piece of work on viral polymerase enzymes using X-ray crystallography. 
dsRNA viruses were the focus of interest because of the harmful nature of their dsRNA genomes. The viral core is indeed a functional transcription machine designed for virus survival and propagation; understanding the polymerization mechanism of such viral enzymes is therefore of great interest.
Dr. Diego Guerin. UPV/EHU ( Spain)
Dr.Guerin gave a lecture on the topic: The structure of Triatoma Virus (TrV) highlights the differences between insect Dicistroviridae and mammalian Picornaaviridae, two nonenverloped, small, and +ssRNA-virus families.
Prof. Dennis Bamford. Univ. Helsinki (Finland). Special Lecture 2
How virus structures help in organizing the viral world. 
Prof. Bamford has provided a novel way to classify the viral word. The concept of “self” as intrinsic structural function through which viruses, irrespective of the domain of life to which their hosts belong, “perpetrate” their common ancestry seems the key element for detection.Viruses such as PRD1, Bam35 and/or SH1 infecting prokaryotic hosts are used as model organisms to understand structure, assembly and function of biological macromolecule complexes. This investigation carried out using biochemical, genetic and structural techniques has led to the proposal that apparently nonrelated virus families infecting hosts in all the three domains of life may have a common viral ancestor.
Dr. Carmen San Martín. CNB (Spain)

Adenovirus structure: recent advances and open questions.
Dr. San Martín's group have obtained three-dimensional electron microscopy maps at subnanometer resolution to indicate that adenovirus maturation does not involve large-scale conformational changes in the capsid. Difference maps allowed revealing the locations of unprocessed peptides pIIIa and pVI and helped in defining their role in capsid assembly and maturation. An intriguing difference appears in the core, indicating a more compact organization and increased stability of the immature cores.
Dr. Nicola GA Abrescia. CIC bioGUNE (Spain)

Viruses as “living fossils”: chasing the ancestors through structural virology. Dr. Abrescia has shown how the structures of different phages and viral capsid proteins solved by X-ray crystallography have moulded the novel understanding of the virus taxonomy. Two of these phages possess a lipid-bilayer and so far are the only ones to have been studied by X-ray diffraction. The relatively recent concept of a phylogenetic tree describing the viral world allows the understanding of the evolutionary relationships among viruses and between viruses and their hosts.  The idea of a common viral ancestry previous to the divergence of the three kingdom of life opens a new way of interpreting the evolutionary process.  
Prof. Ignacio Fita. IBMB (Spain)
The VAULTS: large protein shells without icosahedral symmetry.
Vaults are ubiquitous ribonucleoprotein complexes involved in a diversity of cellular processes, including multidrug resistance, transport mechanisms and signal transmission. The vault particle shows a barrel-shaped structure organized in two identical moieties, each consisting of 39 copies of the major vault protein MVP. In his presentation, Dr. Fita exposed the recent results achieved in his laboratory, including the crystal structure of the vault particle solved at 8 A resolution, together with the 2.1-A structure of the seven N-terminal domains (R1-R7) of MVP. Both structures reveal the interactions governing vault association and provide an explanation for a reversible dissociation induced by low pH.

Dr. Peter Leiman. EPFL (Switzerland)
Structure, function, and assembly of macromolecular machines involved in infection of bacterial and eukaryotic cells.
Dr. Leiman has illustrated the machinery that certain viruses have in order to infect its cellular host with particular emphasis to the tail machinery of bacteriophage T4 which has been elucidated by combining X-ray crystallography and electron microscopy techniques. Similarly using crystallographic, biochemical, and bioinformatic analysis Dr. Leiman has highlight the structural similarity of protein secretion components of some pathogenic microbes with the bacteriophage tail proteins.
Dr. Mauricio Mateu. CBM (Spain)
"Manipulation of the mechanical properties of a virus by protein engineering".

Mauricio Mateu has targeted the intersubunit interfaces in the capsid of foot-and-mouth disease virus to investigate the genetic response of a variable virus when individual deleterious mutations are systematically introduced along a functionally defined region of its genome. His results revealed a very high frequency of fixation in the capsid of second-site, stereochemically diverse substitutions that compensated for the detrimental effect of primary substitutions at many different positions. Substitutions at these hot spots compensated for the deleterious effects of many different replacements at diverse positions.
Dr. Francisco Blanco. CIC bioGUNE  (Spain)
“NMR Studies on the Structure of HIV-Rev Protein Free and Bound to its Target RNA

The lecture of Francisco Blanco showed how different NMR experiments provided structural information on the protein Rev from HIV. The protein form fibers when bound to its target RNA, with the core of the fiber formed by the N-terminus folded into a helix-loop-helix structure and a disordered C-terminus.

