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Activity regulation of the PRDM9 histone lysine 
methyltransferase.
In Eukaryotes, DNA mostly exists in the form of chromatin, the dynamics and chemical 
modifications of which are essential for the regulation of most DNA associated processes, 
such as transcription, replication or repair. Various post-translational modifications of histones 
and DNA exist that can change the chromatin structure and recruit effector proteins such as 
transcription factors. Lysine methylation is one of the best characterized histone modifications. 
The transfer of a methyl group from the S-adenosyl-L-methionine (AdoMet) cofactor to the 
target lysine is mainly catalyzed by SET domain containing proteins, a family of about fifty 
proteins in humans. While the classical SET domain enzymes are well characterized, little is 
known about the activity, structure or biochemistry of PRDM proteins, a subfamily of seventeen 
members that play an important role in a wide range of developmental processes, such as 
stem cell identity maintenance or cell differentiation. One such enzyme, PRDM9, has been 
intensively studied for its role in meiotic recombination, a process that generates reciprocal 
exchanges between homologous chromosomes and a major source of genome diversity. Errors 
in meiotic recombination processes can lead to sterility or aneuploidy, and are the main cause 
of chromosomal abnormalities such as the Down syndrome. In humans, recombination events 
concentrate to specific segments of the genome called recombination hotspots and PRDM9 was proposed 
to be a determinant in the positioning of these meiotic recombination hotspots within the genome.

PRDM9 possesses a catalytic domain (PR/SET) and a 12 Zn finger array at its C-terminus. While the Zn finger array was shown to 
bind DNA sequences enriched in recombination hotspots, the PR/SET domain was believed to catalyse the methylation of double-
methylated lysine 4 of histone H3 (H3K4me2) to H3K4me3 [1,2]. However, the mechanism by which the methylation triggers DNA 
double strand break formation during recombination remains unknown. With help from the PSB platforms, including the HTX lab, the 
biophysical platform, the mass-spectroscopy facility as well as the ESRF structural biology beamlines we were able to biochemically 

and structurally characterize the PR/SET domain of PRDM9, 
and its complex with the H3K4me2 substrate peptide and 
AdoHcy reaction product. This is the first structure of a 
substrate and cofactor bound PR/SET domain from the PRDM 
methyltransferase family, and provides new insights into the 
catalytic mechanism, substrate specificity and structural fea-
tures of the PRDM family of proteins. Additionally, we showed 
that the genuine substrate of PRDM9 is H3K4 (rather than only 
H3K4me2 [2]) and that it possesses mono-, di- and trimethy-
lation activities (rather than only the trimethylation activity 
previously reported [2]). In collaboration with the group of 
Hong Wu (SGC, Toronto) we also determined the structure 
of free PRDM9 PR/SET in its auto-inhibited form, where the 
catalytic site is blocked by the mobile post-SET domain. This 
provides the first example of a complete rearrangement of 
the substrate and cofactor binding sites of any histone lysine 
methyltransferase and suggests a possible mechanism for 
the regulation of the enzymatic activity of these important 
chromatin regulators.

J. Kadlec (EMBL/UVHCI) 
Wu, H. et al. Cell Rep. (2013) 5, 13-20.
[1] Baudat, F. et al. Science (2010) 327, 836-40.

[2] Hayashi, K., Yoshida, K. & Matsui, Y. Nature (2005) 438, 374-8.

Scientific highlights

Upon addition of the substrate and cofactor the autoinhibited/closed PRDM9 PR/
SET domain undergoes a conformation change, including the repositioning of its 
pre-SET and post-SET domains, and resulting in a catalyticaly active state capable of 
interacting with the histone H3 peptide and the AdoMet/AdoHcy cofactor.
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Structure of a proteorhodopsin from Exiguobacterium sibiricum
Proteorhodopsins are a family of seven-helical transmembrane proteins that act as light-driven proton pumps. Absorption 
of a photon by the covalently bound cofactor retinal leads to a series of conformational changes, resulting in a transfer 
of a proton across the membrane. 
Structures of many retinylidene 
proteins are known at the moment, 
including that of Halobacterium 
salinarum bacteriorhodopsin, 
whose crystallization in 1996 from 
monooleoyl-formed cubic phase 
demonstrated the feasibility of growing 
the crystals of membrane proteins from 
lipidic mesophases. However, until 
recently, proteorhodopsins resisted the 
structure determination efforts.

Our group succeeded in crystalli-
zing a very unusual proteorhodopsin 
ESR from a nonmarine psychrophilic 
bacterium, Exiguobacterium sibiricum, 
found in arctic permafrost samples. 
The favorable crystallization conditions 
were found using the automatic robotic 
systems available at the membrane 
protein crystallization platform at 
IBS. The crystals, however, grew only 
to the size of 30-50 µm in the largest 
dimension. As a consequence, use 
of high intensity beamline ID23-1 at 
ESRF was extremely helpful for efficient collection of diffraction data up to a resolution of 2.3 Å.

The obtained structure revealed many unusual features of ESR, some specific to the protein, and some specific to the 
whole proteorhodopsins family of proteins. First of all, although the ESR’s structure is similar to that of other bacterial 
and archaeal retinylidene proteins, there is an unexpected feature in its helix F: the normal α-helical structure is replaced 
with π-helix and 3

10
-helix-like elements. The distortion is stabilized by hydrogen bonds with the sidechains of the residues 

of adjacent helices (W154 and N224). Both of the residues are specific to the proteorhodopsins family and not found in 
other retinylidene proteins. Role of this unusual 3

10
/π-element is yet to be elucidated.

The structure also sheds light on the proton pumping mechanism of ESR and other proteorhodopsins. Although the 
retinal-binding pocket residues are largely the same, there is an important difference – instead of a single aspartate 
residue accepting the proton from the retinal, there is a hydrogen-bonded histidine-aspartate pair. And, unlike in archaeal 
bacteriorhodopsin-like proteins, where the proton is then passed to the proton release group, there is a cavity protruding 
from the surface to the histidine-aspartate pair of ESR. Thus, it is possible that the proton is released directly into the 
bulk solvent in proteorhodopsins.

Finally, there is a feature in ESR that is present only in some proteorhodopsins: a lysine aminoacid at the proton uptake 
part. In all the previously determined structures of retinylidene proton pumps, the position was occupied by glutamic 
or aspartic acid. As the residue is buried inside the protein, the charged state is unfavorable, and thus this glutamate or 
aspartate was protonated. The ESR’s lysine, conversely, should be deprotonated in the ground state, which means that 
the photocycle is altered.

The obtained results provide the basis for understanding the proteorhodopsins’ proton pumping mechanism and highlight 
the usability of automatic crystallization equipment and highly brilliant microfocus x-ray beamlines to elucidate the 
structure of membrane proteins.

I. Gushchin and V. Gordeliy (IBS).
Gushchin et al., Proc. Natl. Acad. Sci. (2013) 110, 12631-12636

The IRES of hepatitis C virus is an articulated RNA molecule involved in 
cap-independent translation initiation
The replication of hepatitis C virus (HCV) in its host cell involves 
the translation of its positive-sense 9.6 kilobase RNA genome into 
a polyprotein that is subsequently processed by cellular and viral 
proteases. Translation initiation occurs by a cap-independent 
mechanism in which a region of the 5’ untranslated region (5’ UTR) 
of the viral genome acts as an Internal Ribosome Entry Site (IRES) 
by recruiting both ribosomal subunits and assembling a functional 
translation initiation complex. The HCV IRES comprises three 
structural domains, two long stem loops (domains II and III) and a 
spur (domain IV) (Figure 1A), and adopts a defined ion-dependent 
fold under physiological conditions. Atomic structures of different 
fragments of this RNA region have been determined, and cryo-electron 
microscopy reconstructions have been generated for the IRES bound to 
different cellular partners. However, the structural characterization of 
the entire IRES in its free form has been hampered by the flexibility of 
the molecule. 

In a recent work, Perard, Leyrat et al. reported an atomic model of 
full-length hepatitis C virus IRES in solution [1]. An initial model of the 
full-length IRES was constructed by connecting together the known 
atomic structures of different fragments and constructing the missing 
parts in accordance to secondary structure predictions (Figure 1A). 
Molecular dynamics simulations in explicit solvent (ESMD) and normal 
mode analysis demonstrated the flexibility of this RNA molecule and 
localized the regions of highest flexibility. These simulations were then 
used for generating an ensemble of 8,000 different physically realistic 
conformations accessible to the RNA molecule in solution. Principal 
component analysis (PCA) revealed that the dominant collective 
motion in solution corresponds to the closure of the molecule, with 
domains II and III remaining in the same plane, acting like jaws that 
move towards and away from each other. Selection of models within 
this ensemble on the basis of small-angle X-ray scattering (SAXS) 
data collected at the ESRF revealed that an ensemble of five or more 
exchanging conformers reproduces the experimental data better than 

a single structure suggesting, in combination with 
results from ESMD and PCA, that the hepatitis 
C virus IRES is an articulated molecule made of 
rigid structural elements, which move relative to 
each others around flexible joints (Figure 1B). 
Finally, comparison with the IRES bound to the 
eIF3 complex and to the ribosomal 40S subunit 
indicated that motions along the second principal 
component involving reorientation of domain II 
relative to domain III must occur upon binding to 
its partners. This work offers new insights into 
the conformational changes occurring in the IRES 
molecule upon formation of the initiation complex.

E. Drouet and M. Jamin (UVHCI)
[1] J. Pérard, C. Leyrat, et al. (2013) Nature Commun., 4, 1612.  

Comparison of the ESR structure and sequence to those of other retinylidene proteins

Structure of hepatitis C virus Internal Ribosome Entry Site (IRES). A. Predicted secondary structure. B. Ensemble structure (5 conformers) that collectively 
reproduced the experimental SAXS curve. The regions, for which an experimentally determined atomic structure is available, are shown in color in both figures.

Figure 1B

Figure 1A

S c i e n t i f i c  h i g h l i g h t s S c i e n t i f i c  h i g h l i g h t s
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Catalytic structure of the box C/D sRNP. a, Isoleucine region of the 13C–1H correlations 
of the fibrillarin ILV-methyl groups in the apo-enzyme (blue) and after addition of 
substrate RNA (pink). Methyl groups of I24, L58, I62, I82, I117, I176, V196 and L210 
split in two sets. b, Pair-wise distance distribution P(r), calculated from the scattering 
curves of the box C/D complex in the absence (solid lines) and in the presence 
(dashed lines) of substrate RNA and assembled from all non-labelled (SAXS) or 
deuterium(“d”)-labelled components (SANS). c, Structure of the holo-box C/D. Two 
fibrillarin copies (light blue) are in the ‘off’ position, on the opposite side from the 
corresponding guide–substrate D duplexes (firebrick). Two fibrillarin copies (dark 
blue) contact the guide–substrate D’ duplexes (salmon, right insert) and are able to 
perform methylation. The fibrillarin is directed to the methylation site by packing with 
L7Ae and Nop5-CTD (left insert).

S c i e n t i f i c  h i g h l i g h t s S c i e n t i f i c  h i g h l i g h t s

Cryo-cooling cryoprotectant-free biological samples under high pressure
Unquestionably, almost all diffraction experiments in structural biology on high brilliance X-ray sources are done 
at cryogenic temperature to mitigate radiation damages. Thus routinely, crystals are cryoprotected to prevent the 
transformation of solvent into crystalline ice, and to avoid its detrimental consequences: the loss of diffraction orders, 
the exaggeration of mosaicity and 
the formation of ice rings in patterns. 
However, the search for genuine 
cryoprotectant conditions is time 
consuming and crystallographers 
often prefer simply protecting their 
crystals with glycerol. The undesired 
consequences of this operation are that, 
the short soaking slightly destabilizes 
the crystals, the expansion of solvent 
upon flash-cooling raises inevitably the 
mosaicity, non-neutral cryo-agents may 
undesirably interact with bio-molecules, 
and for extremely fragile samples, 
the crystalline order is systematically 
destroyed. 

High pressure cooling is an alternative 
method which consists of flash-
cooling biological crystals without 
cryoprotectant down to 77K under 
200MPa of Helium pressure [1]. At 
this pressure, the solvent is directly 
turned into high density amorphous 
(HDA) ice, concomitantly avoiding the 
harmful consequences associated with 
water crystallization. The method is in 
principle systematically applicable to all 
kinds of biological samples and preserves or improves the crystalline quality owing to the absence of cryo-agents and to 
the properties of HDA ice. On the other hand, the combination of cryogenic temperatures with high pressure requires a 
specific technology difficult to operate by non expert users. 

We have developed a novel high pressure cooling system with its associated methodology and instrumentation paying 
particular attention to the user-friendliness and throughput aspects. Sample handling assisted by a new pluggable Spine 
compatible sample-holder and its associated toolkit allow processing 12 crystals per hour [2]. Optionally, the bench can 
be temporarily switched to a noble gas circuit to test potential Xe or Kr heavy atom derivatives in combination with 
the high pressure cooling procedure. The machine is capable of vitrifying nanoliters of aqueous solution containing 
only 5% glycerol and is thus useful for cooling dilute biological objects such as living cells for imaging experiments. But 
importantly, the high pressure cooling method is very effective to cool cryoprotectant-free biological crystals, since the 
sole mother liquor components are sufficient to act as anti-freeze agents. The system has been demonstrated without any 
limitation with a series of hundreds of test crystals. The resulting structures appear to be relatively isomorphous to those 
cooled at ambient pressure deposited in the PDB, since the structural changes revealed are limited to a few flexible loops 
at the proteins surfaces. Nevertheless, pressure is a key thermodynamic variable which produces structural modifications 
associated with different conformational substates of proteins, and may allow exploring the energy landscape of active 
site conformations or of reaction coordinates, thus finally addressing fundamental biological questions [3]. 
The apparatus installed in the laboratory of the ID23 beamline at the ESRF will be upgraded in early 2014 with a 
computer controlled compressor to further gain in ease of use. Subsequently, a high pressure cooling service will be 
offered to the ESRF structural biology user community for appropriate projects.

P. Carpentier (ESRF) and P. van der Linden (ESRF)

[1] C.U. Kim, R. Kapfer, S.M. Gruner (2005). Acta Cryst. D61, 881-890; [2] P. van der Linden, F. Dobias, H. Vitoux, U. Kapp, et al. (2014). J. Appl. Cryst. under review. 
[3] M.D. Collins, C.U. Kim, S.M. Gruner (2011). Annu. Rev. Biophys. 40, 81-98.

A- Phase diagram of water. Unprotected crystals cooled at ambient pressure produce crystalline ice. 
At high pressure the solvent is transformed into high density amorphous ice.
B- Diffraction patterns of thaumatin crystals. Left side; unprotected cooled at ambient pressure, right side; 
unprotected cooled at high pressure. 
C- Structural modifications of high pressure cooled thaumatin. 

The Box C/D structure reveals the mechanism of 
rRNA methylation: 
a study combining NMR, SANS and SAXS 
In order to assemble fully functional ribosomes - the cell’s protein factories - 
ribosomal RNA (rRNA) has to undergo several post-transcriptional chemical 
modifications. One of the most important ones is methylation of the 2’-O-ribose 
sugar, which is carried out by the Box C/D complex in Archea and Eukarya. 
Despite intensive research, the structural details and molecular mechanism of the 
methylation process have remained elusive for many years due to the lack of high-
resolution structures. A particularly puzzling issue was the existence of two asym-
metric RNA binding sites on each of the two Box C/D structural “guide” RNA.

In a collaboration 
between Teresa 
Carlomagno’s NMR group 
(EMBL Heidelberg) and 
Frank Gabel (IBS/ELMA and 
ILL/LSS) at the PSB Grenoble, the 390 kDa structures 
of the apo- and holo- Box C/D complex from Pyrococ-
cus furiosus have been solved (see figure) by using a 
powerful and innovative structural approach combining 
NMR, SANS and SAXS [1]. The structural study, together 
with results from a novel NMR-based assay that follows 
the methylation and release of 13C-labeled substrate RNA, 
allowed the Carlomagno group to identify the sequential 
nature of the process: binding of two substrate RNAs to 
the first two structural “guide” RNA sequences induces a 
large conformational change that positions two of the four 
fibrillarin (methyltransferase) copies to the sequence-
specific methylation sites of the substrate RNA. After 
this first methylation process, a second conformational 
change takes place, whereby the two remaining fibrillarin 
copies methylate the substrate RNA bound to the second 
binding site on the guide RNAs. The methylation process 
was found to depend on the order of substrate titration, 
therefore suggesting a regulatory mechanism for rRNA 
processing and, in fine, a potential control mechanism for 
ribosome assembly.    

Apart from the important biological insights that 
the study provided, it equally illustrates the power 
of combining the high- and low-resolution solution 
techniques NMR, SANS and SAXS to study high molecular-
weight biomacromolecular assemblies. Indeed, SANS 
data recorded at D22 (ILL), together with deuterium 
labeling and contrast variation, were crucial to confine 
the conformational space and identify the respective 
positions of the 12 individual protein subunits (four copies 
of fibrillarin, Nop5 and L7Ae) and the two structural 
RNAs within the Box C/D apo- and holo-complexes for 
the NMR-modeling process. Furthermore, the SANS data 
allowed, together with SAXS data recorded at the BioSAXS 
beamline BM29 at ESRF, to validate the overall shape and 
stoichiometry of the complex.      

F. Gabel (IBS / ILL) and T. Carlomagno (EMBL Heidelberg) 
[1] A. Lapinaite, B. Simon, L. Skjaerven, M. Rakwalska-Bange, F. Gabel and 
T. Carlomagno (2013) Nature 502, 519-523.
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News from the Electron Microscopy Platform 
The EM platform jointly run by the UVHCI and the IBS provides EM services to the needs of local and french research 
projects. We perform molecular electron microscopy for isolated proteins or macromolecular assemblies as well as cellular 
electron microscopy for organelles, cells, or tissues. We offer services for sample quality control and provide access to the 
instruments for experienced users. In special cases, we also provide training for the instruments and the different tech-
niques. 

The EM platform is well equipped with new state-of-the-art instruments thanks to the funding from FRISBI, GRAL, EMBL, 
FEDER, CNRS, UJF, Région Rhône-Alpes, FRM, and ANR. We have three FEI electron microscopes: two cryo-microscopes 
with field emission guns and one room temperature microscope for negatively stained samples. All three microscopes 
can perform tomography and have the same user interface. The most powerful and stable microscope (the Polara) will 
soon acquire a direct electron detector, which will further increase its resolution limit and decrease its data acquisition 
time. We are also fully equipped for cellular electron microscopy and have expertise in cryo and conventional fixation and 
embedding, (cryo-ultramicrotomy, as well as immunolabeling).

Please send all requests for the EM platform by email to ibs-plateforme-em.contact@ibs.fr and allow at least one week 
before your planned experiment. 
Hope to see you soon!

The EM platform: M. Bacia, D. Fenel, B. Gallet, C. Moriscot, E. Neumann and G. Schoehn.

Fluorescence detection in analytical ultracentrifugation
Analytical ultracentrifugation (AUC) studies macromolecules in solution that are subjected to a centrifugal field. 
Sedimentation velocity (SV) experiments combine the separation of the macromolecules with the analysis of their 
transportation in view of a rigorous thermodynamics study. SV allows assessing sample homogeneity and is particularly 
suitable for studying the interactions of soluble or biological macromolecules.

The AUC platform [1] acquired 
a fluorescence detection 
system (Aviv) that can be used 
on an analytical ultracentri-
fuge already equipped with 
absorbance and interference 
optics (Beckman XLI). It 
allows detection of fluorescent 
molecules excitable at 488 nm 
and emitting at 505-565 nm, i.e. 
fluorescein-like (FITC) dyes 
or GFP-labelled proteins. The 
sedimentation coefficient is 
precisely measured over a broad 
range of concentrations varying 
from 1 nM (without adjuvant 
-BSA), or 3 pM (with adjuvant), 
to 15 µM. In particular, the 
specificity of detection allows 
determining, from sedimentation 
velocity experiments on cellular 
extracts without purification, 
the homogeneity and association 
states of proteins overexpressed 
in fusion with GFP, and their 
ability to form complexes with 
non-labeled proteins. 

Contacts for Platform/responsible(s) : 
Aline.Le-Roy@ibs.fr 
christine.ebel@ibs.fr

News from the platforms

N e w s  f r o m  t h e  P l a t f o r m s

 The Science Building is nearly completed and will be filled 
with laboratories and science groups in the first quarter of 
2014. It will offer facilities to help scientists using the ILL 
or the ESRF to prepare and carry out their experiments, 
analyze their data and interpret their results. In the field 
of soft matter science the building will host several teams 
and laboratories providing support to prepare experiments 
with highly complex self-assembled and non-equilibrium 
systems.
 
The ESRF Soft Matter group and the ILL Large Scale 
structures group will share the 3rd floor. The Partnership 
for Soft Condensed Matter (PSCM) initiative and the 
recently formed Soft Matter Science & Support group of 
the ILL will occupy the 2nd floor. The latter is part of the 
ILL Science Division and will coordinate initiatives both 
within the PSCM and the ILL Chemistry laboratory. The 
theory groups of the ILL and the ESRF will be hosted on 
the 4th floor, along with the joint library. While laboratories 
within the PSCM initiative will be open only to soft matter 
users, the Chemistry laboratory will be open to all users 
of the ESRF and ILL, for sample preparation ahead and 
during an experiment.

On the ground floor there are additional laboratories for 
sample characterization and manipulation, including an 
AFM platform and material science support, together with 
the ILL Industrial Liaison Office and the ESRF Business 
Development Office, which will provide a unique contact 
point for industry.
A seminar room on the ground floor, with a capacity of 50 
people, will respond to the pressing need in the campus 
for rooms for hosting conferences and seminars. Smaller 
meeting rooms will be available on most of the other floors. 
The building will be physically joined to the ILL7 hall with 
a radioprotection control point, and to the ESRF through a 
walkway to be implemented in the first half of 2014.

The Science Building reflects a long-standing partnership 
between the ILL and ESRF. Its construction was funded 
via a joint initiative by national and regional French 
authorities. The inauguration will take place on 21 
February 2014 in presence of several authorities including 
the French ministry of research.

G. Fragneto (DS-SMSS, ILL)

The Science Building on the EPN campus

Formation of the complex between pb5-GFP and FhuA, as shown by analytical ultracentrifugation with fluorescence 
detection. 
pb5 is the receptor binding protein of the phage T5, and FhuA its membrane receptor of E. coli. Distribution, c(s), of 
sedimentation coefficients, s, of samples containing 5µL of crude extract of cells over-expressing the pb5-GFP dilu-
ted with 500 µL of : buffer (violet); buffer with the detergent octyl glucoside (red); buffer with the detergent octyl 
glucoside and FhuA at a molar FhuA:pb5 ratio of 1:1 (green) or 1.5 (black). Free GFP, from a probable proteolysis 
of pb5-GFP (this was unexpected), is detected at 2.5 S. The monomer of pb5-GFP sediments at 5 S, and unlabelled 
FhuA (not visible) at 6.2 S. The 1:1 complex between pb5-GFP and FhuA is clearly and easily detected at 7.4 S.
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The “Signaling Through Chromatin” symposium
The first annual symposium on Signaling Through 
Chromatin, organized by the Chromatin Club of Grenoble, 
took place on 25th November at the Maison Minatec. 
With over 170 registered participants, mostly from 
Grenoble, Lyon and Geneva, and an outstanding line-up of 
international speakers, this event was a great opportunity 
to discover some of the most exciting research in the 
chromatin field this year. The symposium consisted of 
three sessions, covering the area of chromatin dynamics 
and its links to DNA-based processes such as transcrip-
tion, DNA repair and recombination. Two sessions were 
focused on studies of fundamental aspects of chroma-
tin-based signaling using interdisciplinary approaches 
including quantitative proteomics and structural biology. 
In parallel to established senior scientists and successful 
starting principal investigators, several promising young 
researchers had a chance to present their work. This 
symposium clearly showed that the Grenoble/Lyon area 

has a large and dynamic scientific community with interests in chromatin, epigenetics and gene expression research. Motivated by the 
very positive feedback form the participants, the activities of the Chromatin Club (www.epigenetics.fr), including the next symposium 
scheduled for spring 2015, will continue increasing the visibility and providing new networking opportunities for the local community 
within the European chromatin/epigenetics research field.

J. Kadlec (EMBL)

AnoXtal: a new platform dedicated to protein crystallization under 
anaerobic conditions.
The Metalloproteins Group of the Institut de 
Biologie Structurale will receive demands for 
anaerobic protein crystallization, from both the 
academic and private communities, starting 
January 2014. Anaerobic crystallization does not 
only concern proteins that contain air-sensitive 
metal clusters and active sites but it also applies 
to proteins which bind organic cofactors, such as 
FAD, or have thiol groups that can get oxidized 
to disulfide bridges. The available set-up consists 
of a Gryphon robot and a CrysCam visualization 
motorized camera (ArtRobins) installed inside 
a customized glove-box (Jacomex). The typical 
oxygen concentration in the box is 3-5 ppm. Thirteen crystallization kits with a total of 1248 conditions will be available. 
Each of the 96 wells of the crystallization plate can hold three protein drops so that the maximum total number of different 
drops will be 3744. Drops will be monitored periodically, up to six weeks, and the corresponding images will be sent to the 
user.  If usable crystals are obtained, the user may (i) decide to reproduce them locally or (ii) have them mounted, flash 
cooled and sent to the chosen destination. 

The platform AnoXtal is ISO9001 certified and will be available for six-week periods, alternated with equivalent periods of 
unavailability. The calendar and further information are now available at the IBS web site: 
http://www.ibs.fr/platforms/other-facilities-developments/crystallisation-under-anaerobic/ (link to be changed soon).

J. Fontecilla (IBS/Metalloproteins)
anne-marie.villard@ibs.fr 
juan.fontecilla@ibs.fr

N e w s  f r o m  t h e  P l a t f o r m s E v e n t s

Events

Dave Stuart (left) and Alberto Podjarny (right)

PSB SAXS/SANS course
 

Bragg symposium – Crystallography for life (28th November 2013)
The Bragg symposium took place at the EPN Campus, where Crystallography 
finds many reasons to celebrate the fundamental contributions from father 
and son (as described in the morning talks from S. Cusack, EMBL Grenoble, 
and B. Dijkstra, ESRF). The morning started with a video link to the 
Australian Spring, with talks from J. Jenkin (La Trobe University), 
R. Robinson & A. Peele (ANSTO). The current challenges of Crystallography 
were illustrated during contributions from D. Stuart (Oxford University), 
A. Podjarny (IGBMC, Illkirch) and I. Schlichting (MPI for Medical Research, 
Heidelberg), namely on virus crystallography, neutron crystallography and 
X-ray Free Electron Laser, respectively. The activities of the day included 
a Poster session for young scientists, as well as a round-table discussion 
on future developments in Structural Biology. The event ended on a sweet 
note, with an evening public lecture by Anne Imberty (CERMAV-CNRS): “La 
cristallographie, les sucres et le vivant”, held at the nearby MINATEC campus.
Crystallography will continue to be celebrated with events throughout 2014. The international year of crystallography started with 
an opening ceremony (20-21st January) at the UNESCO headquarters in Paris, and a satellite workshop on "Crystallography, a key to 
knowledge". Both events were recorded and will be made available on the website of the Université Pierre et Marie Curie (Sorbonne).

S. Teixeira (ILL/Keele University)

The second PSB Small Angle Scattering (SAS) course took place in Grenoble at the EPN Campus (January 13th to 16th, 2014). 
This event, organised by the committee members of the SAS platform welcomed participants from all PSB institutes. 
The course covered both X-ray and Neutron scattering in the context of biological macromolecules. The first two days 
were devoted to lectures (open to everyone) covering basic theory of SAS, data analysis, practical and experimental 
considerations, examples from users, and advanced approaches given by local and external invited speakers. The second 
part of the course consisted of guided tutorials and practical exercises demonstrating best practice for data reduction 
analysis and interpretation. The participants gained practical experience and confidence in analysing data independently, as 
they worked through the tutorials themselves and thanks to the SASquest kindly provided by EMBL-Hamburg. The course 
participants were very positive about the course, that it was enjoyable and valuable experience that will help them in their 
work. As the course was highly oversubscribed (more than a factor of 2) and was greatly appreciated this training will be 
offered again in the future, to benefit newcomers and those who were unable to attend this time.

A. Round (EMBL) on behalf of the SAS platform committe
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Profile
Florent Bernaudat 

Since July 2013, Florent Bernaudat is the new PSB Coordinator. For many a familiar face at the IBS, first as a post-doctoral 
researcher on the Robiomol platform and later as a member of Carlo Petosa’s group. The PSB newsletter team was curious to find 
out more about Florent, so we asked him to tell us a bit about his past and how he ended up in Grenoble.

“I grew up in Montpellier, where I studied Biology at the university and then went on to study Chemistry at an Engineering School. 
There I had the opportunity to do an Erasmus in Lund, Sweden. I went there for 9 months but ended up staying for 9 years! I did 
my military service working for the French embassy, teaching French to Swedish students (I speak Swedish, even if it is now a bit 
rusty). I also did my PhD in Sweden before coming to work at the IBS.” 

What made you become interested in the PSB coordinator position, how do you see this fitting with your career?
I have always been involved in coordinating and animating social events. I was part of several Student Committees during my 
studies, and while at the IBS I was also involved in the “Fête de la Science” and the PSB Get Together. The idea of trying to connect 
people together at the PSB was something I really liked. The PSB Coordinator now also spends 50% of the time doing research (in 
theory!). I will be working with Filippo Romoli (a PhD student) for the ESRF and the ILL on a D. radiodurans enzyme. Although I 
have not yet had much time for this!

You have been very busy with the PSB Review and the Science Advisory Board (SAB) meeting, which happened not long after you 
became a coordinator. How did that go?
It was what us French call a Baptême du Feu, because this type of job was totally new to me (so far I had mainly been working in a 
lab). I rapidly had to prepare a report on the PSB activities for the last 2 years. Laurence Serre (the former PSB coordinator) had 
left in 2011 so there was a lot to catch up with. I had to call Laurence a few times, luckily she was so helpful. It was still not easy to 
find all the general information, advances, statistics on the platforms, etc. 

But you find all that information in the PSB Newsletter…
Actually I did use it many times, it was very useful! 
For the SAB meeting I took care of the logistics and the programme. This year we organised a PSB Get Together event during the 
PSB SAB review and in this way everyone had the opportunity to come and talk to the members of the SAB. We are still waiting for
the final report but I think it all went very well. Knowing a few people on site and being familiar with the PSB as well as knowing 
the French research system was essential. It made my job easier as the PSB coordinator, because a lot of the work consists in 
getting people to interact with each other and trying to gather information. For this, I need to learn to communicate with very 
different people and adapt to different personalities. Even if many of us are in the same building, I have been surprised by the lack 
of interactions between groups. It is not always easy to create opportunities for communication and it is challenging to organise 
an event that interests everyone. At the PSB Get Together, for example, part of the staff feels left out. But we have organised a 
Christmas lunch for the CIBB people this year and there may be Pétanque activities planned in the near future…

What is the future bringing for the PSB, with such a large number of people moving to Campus from the IBS, while others move to 
the new Science Building. How will all this come together ?
It will be interesting and we can expect a number of changes especially as in 2014, new directors will take up their duties at ILL, 
ESRF and IBS. Access to most of the platforms will now be charged, and the platforms themselves are also changing.“ (see the 
previous Newsletter and the PSB website for updates) .
The UVHCI will most likely integrate the IBS in the near future, so there will be a change in the partnership’s landscape.

What about your career, what are your expectations ?
I can see myself working in the development of new techniques, perhaps working in something like one of the platforms, and I 
would not mind going back abroad. I think the good thing about this PSB coordinator position is that I can do Science as well as 
Coordination so in this way my future job opportunities remain open...

So how is your life outside the PSB, do you like Grenoble ?
I didn’t know Grenoble before coming to work at the IBS, but I think it is a 
nice city to be a newcomer in. I really like the human size of Grenoble, it is 
stuck between the mountains but this keeps a small enough size, and I find 
people here to be very friendly and relaxed.

What are your hobbies ?
I have now done Salsa for 7 years. I became interested in Salsa during a 
conference trip in Cuba and when I saw people dancing it there I thought I 
had to learn it too. I also do Via Ferrata, and enjoy the mountains around here.

Florent can be found at the CIBB building in office 018 Contact: 
florent.bernaudat@esrf.fr; Tel. 94 08

S. Teixeira (ILL/Keele University) and J. Timmins (IBS)

Structural Glycosciences Training School (4 – 6 november 2013, Grenoble, France.)

After a first summer edition of this workshop in 2010, it was the second “winter” edition promoted by the same organizers. 
The purpose of the working school, mainly supported by EU-COST action CM1102 was to give young scientists an inte-
grative/multidisciplinary overview of the different approaches that can be used for characterizing the three-dimensional 
structures of glycans, glycoconjugates or protein/glycoconjugates complexes. Plans were to also cover the current methods 
for analyzing the kinetics and thermodynamics of the interaction between a glycoconjugate and a protein receptor or an 
enzyme. With 3 days alternating between CERMAV and the EPN campus location, the meeting hosted 46 young scientists 
from 15 different countries (part of COST Action CM1102). 13 trainers from 4 countries were involved in the lectures 
and practical organisation. Indeed, the attendee had the opportunity to choose one practical session, within the new IBS2 
building, amongst the following: Surface Plasmon Resonance, Titration Microcalorimetry, Nuclear Magnetic Resonance, 
Molecular Modelling and Analytical Centrifugation. In addition, part of an afternoon included a general presentation of the 
ESRF and a visit of several beam-lines. The participants were very satisfied with the content and the organisation of the 
course and they evaluated very positively both the theoretical courses and the practicals.

F. Fieschi (IBS)

Regenerating the Body: The Future of Medicine
On 25th October 2013, Nadia Rosenthal, director of the Australian Regenerative Medicine Institute at Monash University 
and Scientific Head of EMBL Australia explained how studying the fabulous regenerative potential of embryos, and many 
animal species, gets us ever closer to being able to fix our ailing bodies. She was joined by Alex Mauron, head of the Institute 
of Biomedical Ethics at Geneva University to discuss the myths and realities of regenerative medicine as part of EMBL 
Grenoble’s first Science and Society symposium. In front of a packed auditorium, the biologist and the ethicist contrasted 
the reality of regenerative medicine against the social reactions this relatively new field generates. This lively discussion was 
enjoyed by all who attended and we look forward to another symposium later this year.

E. Bensaude (EMBL)

Visit of European journalists to the PSB
On 23rd October 2013, the partner institutes on the European Photon and Neutron Campus welcomed a group of 22 science 
journalists from 13 European countries as part of a visit to Grenoble’s innovation campus Giant. For this occasion many PSB 
staff got a chance to meet the journalists and talk about how the Giant campus helped foster collaborations, and boosted 
local research on bio-medical issues.

E. Bensaude (EMBL)
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The Partnership for Structural Biology (PSB) is a collaboration between 
a number of prestigious European and French scientific laboratories in 
Grenoble which has received support from the EU FP6 programme. The 
PSB is unique in combining world leading user facilities for synchrotron 
X-ray and neutron scattering with NMR, electron microscopy, molecular 
biology and high throughput techniques on a single site together with 
strong projects in a broad range of structural biology, notably host-
pathogen interactions.

ESRF
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Native Mass Spectrometry and its Application in Structural Biology
A symposium dedicated to native mass spectrometry and its application to Structural Biology will take place at IBS on 23 January 2014. Native mass spectrometry 
(MS) is a valuable approach to characterise macromolecular complexes, determining features such as their stoichiometry and the direct binding between their 
subunits. It presents several advantages compared to other techniques (e.g., in terms of sensitivity and speed of analysis). 
The symposium aims at illustrating the latest developments in the field of native MS. We will also discuss the next generation of instruments whose sensitivity will 
be boosted by nano-electromechanical detectors.
Program: http://www.msvision.eu/technologies/ms-vision-high-mass-q-tof/native-ms-symposium
The symposium is free (thanks to the IBS and MS Vision sponsorships), but a registration is required http://www.msvision.eu/node/546
Contact: elisabetta.boeri-erba@ibs.fr

Celebrating 15 years of Achievement on ID14
To celebrate the contribution of ID14 to European structural biology a special one day symposium entitled “Celebrating 15 years of Achievement 
on ID14” will be held on 3rd of February 2014 to coincide with the ESRF Users' Meeting. There is an exciting list of speakers including Prof. Venki 
Ramakrishnan (MRC, Cambridge) and Prof. Piet Gros (Utrecht University, The Netherlands).
For more information please visit the website:
http://www.esrf.fr/home/events/conferences/um2014/structural-biology-workshops.htmlamonod@embl.fr
Contact: um2014sb@esrf.fr

Neutrons in Biology and Biotechnology Meeting 2014
Following a successful NIBB meeting and  Neutrons in Biology School in 2011, the second NIBB meeting will now take place at the ILL, 19-21st February. 
Current and future uses of neutrons as fundamental probes in biology and biotechnology will be presented. The meeting concludes with a colloquium from 
Tim Hunt (Nobel Laureate 2001).
More information can be found on the website:
http://www.ill.eu/news-events/events/nibb-2014/

Crystallography course - edition 2014
The annual PSB crystallography course will take place from the 10 to 14 March this year. Fundamental aspects of crystallography will be taught in 
theoretical sessions and 3 practical tutorials (2 hrs each) will cover different case studies, including data collection on a synchrotron beamline. The 
tutorial will be given in English with the theoretical sessions taught as a mixture of lecture and problem solving (rather basic, and more of the pencil and 
paper type). This series is mainly aimed at graduate students from the UJF, the PSB and the UVHCI. It counts as 3 ECTS credits for the "Ecole doctorale" 
of the UJF. This tutorial is furthermore open to post-docs and other scientists.
Contact: wpb@uvhci.fr

Integrated Structural Cell Biology summer school 
A summer school entitled ‘From molecules to cells and organisms: Thinking out of the box’ will be organised in Les Houches from July 7th to August 
1st 2014. The format will consist of ~40 long lectures and ~10 short lectures and tutorials. The school is open to graduate students, post-docs and junior 
academics and all lectures will be given in English. The course is organised by E. Pebay-Peyroula, Christine Ziegler, Rob Ruigrok, François Parcy and 
Hugues Nury. Deadline for applications: March 1st 2014. 
More information can be found at: http://leshouches2014.eu/

GRAL meeting
Grenoble Alliance for Integrated Structural Cell Biology (GRAL) is organising a 2-day scientific meeting in Autrans on the 7th and 8th April 2014. The 
meeting will be open to all scientists working at the three GRAL partner institutes in Grenoble: iRTSV, IBS and UVHCI and of course all PSB members will 
be welcome.
For more information, please contact the GRAL project manager Céline Guillouet:
Celine.GUILLOUET@cea.fr

announcements


