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LysR transcription factors (LTTRs), the largest family of transcription 
factors found in prokaryotes [1], are involved in the regulation of basic 
metabolic pathways or virulence gene expression. LTTRs generally 
associate as homotetramers in which a central tetrameric core is 
flanked by two DNA binding domains (DBDs). LTTRs regulate gene 
expression by binding three different subsites on promoter region 
DNA:  a conserved, high affinity Repression Binding Site (RBS) situated 
close to position -65 relative to the transcription start site and two 
lower affinity Activation Binding Sites (ABS’ and ABS’’) found close 
to positions -10 and -35 respectively. The current hypothesis [2, 3] is 
that upon activation, LTTR tetramers transform from a compact to 
an expanded configuration, producing a switch in promoter region 
binding sites from RBS/ABS’ to RBS/ABS’’. This both relaxes the bend 
in bound DNA and frees the promoter for RNA polymerase recognition 
and subsequent gene expression. However, as no full-length LTTR 
homotetramer has previously been observed to adopt more than one 
conformation, this hypothesis is based on circumstantial structural 
evidence.  

We used X-ray crystallography 
(ESRF ID23-1, ID29) to study 
the LTTR DntR, obtaining the 
crystal structures of inactive 
apo-DntR and of an autoinducing 
H169T mutant (H169TDntR). 
Intriguingly, these adopt the 
same compact configuration 
and suggest that no large 
conformational changes are 
required for DntR activation. 
However, this deduction is 
inconsistent with thermal 
stability analyses (TSAs, PSB 
HTX platform) which show 
that the melting temperature of H169TDntR is increased by 9oC 
compared to that of apo-DntR and suggest that, in solution, there 
are larger conformational differences between apo- and H169TDntR 

homotetramers than are seen in our crystal structures. 
We thus carried out Small Angle X-ray Scattering (SAXS; 
ESRF ID14-3, BM29) studies of apo-DntR, H169TDntR 
and inducer-bound (i.e. fully activated) holo-DntR. These 
revealed a completely different picture, suggesting that 
while inactive DntR maintains a compact conformation 
in solution, activated DntR (i.e. H169TDntR, holo-DntR) 
adopts expanded conformation evocative of that seen in the 
crystal structure of the LTTR TsaR. Models of the solution 
structures of active and inactive DntR homotetramers bound 
to promoter region DNA are consistent both with a switching 
of DntR promoter region binding sites and a relaxation of 
promoter region DNA bend upon the activation of LTTRs. 
The solution conformations obtained for apo- and holo-DntR 
therefore appear physiologically relevant.

Our studies [4] thus provide the first evidence that a single 
LTTR homotetramer can adopt two different conformations, 
that the conformation adopted is a function of activation 
state and that a switch from compact to expanded 
configurations is likely to be a general activation mechanism 
for the largest family of transcription factors found in 
prokaryotes.

G. Leonard (ESRF)

[1] S. Henikoff et al. (1988). Proc Natl Acad Sci U S A, 85, 6602-6606. 
[2] D. Monferrer et al. (2010). Mol. Microbiol., 75, 1199-1214. 
[3] I. Jo et al. (2015). Proc Natl Acad Sci USA 112, 6443-6448. 
[4] M. Lerche et al. (2016). Scientific Reports, 6; doi:10.1038/srep19988.

Scientific highlights

Top: Orthogonal views of the ab initio molecular envelope (grey mesh) and solution conformations 
of apo- (left) and holo-DntR (right). Bottom: Model of the binding of apo- and holo-DntR to LTTR 
promoter-operator region DNA. Taken together, our studies confirm that activation of LTTR homo-
tetramers produces a change from compact (apo-, inactive) to extended (holo-, active) configura-
tions which results both in a switch in DNA binding sites and a relaxation in the bend of the bound 
operator–promoter region DNA.

SAXS studies of DntR support the sliding dimer 
mechanism of LysR transcription factor activation
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The tryptophan lyase NosL is a radical S-adenosyl-L-methionine (SAM) 

enzyme responsible for the radical-based conversion of 

L-tryptophan into 3-methylindolic acid (MIA), which is a key building 

block of thiopeptide antibiotics such as nosiheptide (Figure 1E). While 

exclusively used as feed additive for animal growth, the latter has 

recently aroused new interest because of its high efficiency against 

multi-resistant strains of several Gram-positive pathogens such as 

Staphylococcus aureus. Radical SAM enzymes are proteins found in 

almost all living organisms where they use radical-based chemistry to 

perform otherwise difficult if not impossible reactions. They are often 

found at key steps in the biosynthetic pathways of many cofactors, 

but they are also involved in protein post-translational and RNA 

modifications, in DNA repair and in the synthesis of many promising 

antibiotics. These enzymes use a reduced Fe
4
S

4
 cluster to cleave SAM 

into methionine and a highly reactive 5´-deoxyadenosyl radical species, 

which is used, in turn, to abstract a hydrogen atom from a specific 

substrate and thus to trigger a radical-based reaction. As of today, 

over 110.000 sequences of radical SAM enzymes catalyzing about 70 

different chemical reactions are described. However, most of these 

identified radical SAM enzymes are still of unknown function.

Due to the prevalence of tyrosyl and tryptophanyl radicals in biology 

and because NosL resembles radical SAM tyrosine lyases that cleave 

the Cα-Cβ bond of L-tyrosine, it has been proposed that NosL should 

i) abstract a hydrogen atom at the indole nitrogen position of 

L-tryptophan, ii) cleave its Cα-Cβ bond to produce a methylindolyl 

radical and dehydroglycine, iii) recombine these fragments to bind 

the carboxyl moiety of dehydroglycine at the indole C2 position 

and iv) release the Cα-N fragment to produce MIA [1]. The X-ray 

structure of NosL in complex with L-tryptophan that we recently 

solved (Figure 1A&B) indicated that, at odds with what was previously 

proposed, NosL activates its substrate through the abstraction of one 

hydrogen atom from the amino nitrogen position [2]. Very recently, 

using electron paramagnetic resonance spectroscopy, a technique 

well adapted to study radical species, we, in collaboration with the 

group of S. Gambarelli (INAC-CEA Grenoble), were able to trap and 

characterize an unexpected radical intermediate indicating that the 

protein catalyzes an unprecedented carboxyl radical migration from 

Cα to C2 [3] instead of the previously proposed Cα-Cβ fragmentation – 

recombination reaction (Figure 1D). However, in vitro, NosL is also able 

to perform the alternative Cα-Cβ bond cleavage of L-tryptophan but 

this reaction is a dead-end and does not produce MIA.

NosL is a remarkable example of the evolution process where an 

enzyme adapts to catalyze a new reaction, despite strong inherited 

structural constraints. Indeed, NosL has regained flexibility at its 

substrate-binding site to fine-tune the radical-based chemistry and 

in particular to select the C-C bond to cleave. However, its ancestral 

activity remains and competes with the physiological one.

Y. Nicolet (IBS)

[1] Q. Zhang, Y. Li, D. Chen, Y. Yu et al. (2011). Nat. Chem. Biol., 7, 154-60
[2] Y. Nicolet, L. Zeppieri, P. Amara & J.C. Fontecilla-Camps (2014). Angew. Chem. Int. 
Ed., 53, 11840-4
[3] G. Sicoli, J.M. Mouesca, L. Zeppieri, P. Amara et al. (2016). Science, 351, 1320-3.
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NosL: a protein caught in act of evolution

Figure 1: A. X-ray structure of the protein NosL from Streptomyces actuosus. B. Close-up of its active site with bound L-tryptophan as indicated by 
the difference Fourier ‘omit’ map depicted in green mesh. C. EPR spectrum corresponding to the intermediate radical species trapped during the time 
course of the reaction catalyzed by NosL. D. Close-up of the active site and mechanism for the Cα-C(OOH) bond disruption and   COOH  migration. 
E. Reaction catalyzed by NosL and structure of the nosiheptide. The MIA fragment is indicated in red.

It is becoming increasingly recognized that microbial life extends below 

the Earth's surface, to depths that can range up to several kilometers 

below the oceanic and continental surfaces. Such organisms must 

withstand the extreme pressures and temperatures that exist at such 

depths and laboratory research has begun to explore the limits of 

bacterial survival and function under these conditions [1]. Our team has 

studied the behavior of water inside cells and its transport across the 

cell membrane in Shewanella bacteria at pressures up to 2,000 atm 

(2 kilobars, or 200 MPa) [2]. To do this we used the technique of quasi-

elastic neutron scattering (QENS) that allows specific probing of water 

dynamics over the length- and time-scales relevant to microbes and 

their activity. 

This study is part of a collaboration between UCL in London, ILL, and 

FRM-II in Munich. Our study was enabled by first creating deuterated 

Shewanella samples by feeding them nutrients enriched in the heavy 

isotope of hydrogen in the specialized Deuteration Laboratory within 

ILL’s Life Sciences Group. The first QENS results were obtained at 

the TOFTOF beamline which is purpose designed for this type of 

work (Figure 1). Further experiments at ILL have now been designed 

and scheduled for pioneering studies at higher pressure ranges. 

Our results published in Scientific Reports reveal that intracellular 

water dynamics are not affected by compression into the 2 kbar 

range, but transmembrane water transport exhibits some slowdown 

(Figure 2). One of the main results of our study was observation of a 

"plateau" region in the transmembrane dynamics that corresponded 

to the spatial distance traversed by water molecules as they passed 

through the central funnel region of water-transporting Aquaporin 

channels. Here H
2
O molecules are expected to diffuse in single file 

through the channel, flipping their orientation midway [3]. The process 

is only slightly affected by pressure due to the relative rigidity of 

the membrane region in which the protein channel complexes are 

implanted. Our studies have given a first look at how water behaves 

inside cells and its transport across the cell envelope at these high 

pressures, and they show that bacterial survival and functioning is 

not limited by water transport under these extreme compression 

conditions. Now our research project is focused on extending these 

studies to even higher pressures, even entering the 100,000 atm 

(>1 GPa) range where bulk water is expected to solidify into high-

density crystalline forms but bacterial survival has been reported from 

laboratory experiments [1]. The present results are likely not relevant 

to the current Earth's biosphere as increasing temperatures with depth 

provide the main factor limiting survival, but they could signal the 

possible existence of subsurface life in other planetary systems.

P.F. McMillan and F. Meersman (University College London)
[1] R. Hazael et al. (2014). Frontiers Microbiology, 5, 612.
[2] F. Foglia et al. (2016). Scientific Reports, 6, 18862.
[3] E. Tajkhorshid et al. (2002). Science, 29, 525.

Water mobility in bacteria under extreme high pressure conditions

Figure 1: Analysis of QENS data S(Q,ω) obtained at ambient pressure. 
The hydrogenated buffer solution (Hb) is shown at left. One H/D isotopic contrast 
dataset ([Hc/Db - Im] - Db where Im represents the intracellular medium) appears at 
right. The central Gaussian (blue) is due to elastic scattering and defines the instrument 
resolution. The two Lorentzian components (magenta and green) are related to τ

D
 (the 

translational relaxation component corresponding to water diffusion) and τ
R
 (molecular 

rotational relaxation). The global fit (red curve) is overlain on the data points (black). 
Isotopic contrast datasets (B) used to analyse transmembrane dynamics were best fit 
using a single Lorentzian due to water diffusion across the cell wall. The QENS results 
indicated a reduction in cytoplasmic mobility by 18% between 1 atm and 200 MPa [2].

Figure 2: Water dynamics across the cell envelope (CE) at 0.1 (black) and 200 MPa 
(red) [2]. A) (Hc/Db – Db), shown along with Singwi-Sjölander (SS) jump model fits to 
the overall cell envelope (0.2-1.8 Å-1: dashed lines) or restricted to the 0.2-1.0 Å-1 range 
(solid lines). B) Data points for the corresponding isotopic contrast (Dc/Hb – Hb). Panels 
C) and D): isotopic contrasts [(Hc/Db – Im) – Db)] and [(Dc/Hb – Im) – Hb)] showing 
data points taking into account the differential effects of pressure on water diffusion 
within the Im compared with bulk aqueous solutions (Hb, Db). The unusual plateau 
in the data is shown between Q=0.7-1.1 Å-1 corresponds to an unexpected increase in 
relaxation time for correlated water motions over a distance range corresponding to the 
central "funnel" region of transmembrane Aquaporin channels.
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Serial femtosecond crystallography (SFX) exploits the intense X-ray 

pulses generated by X-ray free electron lasers (XFEL) to provide 

a diffraction pattern before radiation damage destroys the protein 

crystal. The sample is replenished millions of times and diffraction 

data collected in a serial way. SFX allows data collection from tiny 

microcrystals and enables time-resolved studies of proteins in action 

down to the femtosecond time scale.

As a proof-of-principle en route to time-resolved crystallographic 

experiments on fluorescent proteins, the static three-dimensional 

structure of the photoswitchable fluorescent protein IrisFP in its 

fluorescent on state was solved by SFX at SACLA in Japan, one of the 

two XFELs currently in operation worldwide [1]. For this project, the 

IBS DYNAMOP and Pneumococcus groups teamed up with scientists 

from the ESRF, SACLA, the Max-Planck Institute in Heidelberg and 

the universities of Lille and Rennes. By embedding microcrystals 

in a viscous matrix, only 0.5 mg of crystalline material was used to 

collect our SFX data, i.e. much less than the several hundreds of mg 

usually required when traditional liquid injection is used. The high-

quality structure shows no signs of X-ray radiation damage, owing to 

the ‘diffraction-before-destruction’ principle inherent to SFX, where 

diffraction data are collected in tens of femtoseconds before structural 

and chemical damage has the time to develop.

As a complement to SFX, time-resolved absorption spectroscopy was 

used to identify picosecond to millisecond intermediate-states of IrisFP 

during photoswitching, revealing a sequential process of chromophore 

isomerisation and proton transfer. Together, our data lay a solid ground 

for ultra-fast time-resolved SFX of photoswitchable fluorescent proteins 

that, beyond their fascinating photochemistry, are of major importance 

for advanced light nanoscopy, using e.g. Photo-Activated Localization 

Microscopy (PALM).

J.-P. Colletier (IBS), V. Adam (IBS), D. Bourgeois (IBS) and
M. Weik (IBS)

[1] J.-P. Colletier, M. Sliwa, F.X. Gallat, M. Sugahara, et. al. (2016). The Journal of 
Physical Chemistry Letters 7: 882-887

Serial femtosecond crystallography of the photoswitchable fluorescent protein 
IrisFP at an X-ray free electron laser

Mechanism of off-to-on photoswitching for IrisFP involves 
excited-state isomerization on the ps time-scale, followed by 
ground-state proton transfer on the µs-ms time scale. 
The structure (green) solved by serial femtosecond 
crystallography (red) using microcrystals (yellow) corresponds 
to the static endpoint of off-to-on photoswitching.

Insights into nucleosome assembly from the structure of Nap1 in complex 
with histones H2A-H2B

Figure 1: Structure of the Nap1-H2A-H2B complex. A combination of X-ray crystallography with 
EM was used to define the oligomeric state in the chaperone-histone assembly complex. Native Mass 
spectrometry was used to confirm the stoichiometry observed in the crystal structure of Nap1 bound 
to H2A-H2B and to inform the interpretation of EM density maps. (A) X-ray structure, single particle 
negative stain EM map and superposition of the Nap1-H2A-H2B complex. (B) Native mass spectroscopy.

Figure 2: Nap1 mimics the curved structure of nucleosomal DNA. (A) Structure of the Nap1-H2A-H2B protomer. (B) Histone H2A-H2B bound to nucleosomal DNA.

In eukaryotic cells the genomic DNA is wrapped 

around proteins known as histones to produce 

particles called nucleosomes. These nucleosome 

particles then join together to form a highly periodic 

structure called chromatin. Many important 

processes, including the replication of DNA and the 

transcription of genes, require access to the DNA. 

The cell must therefore be able to disassemble 

chromatin, remove the histones, and then, once 

these processes are complete, to reassemble the 

chromatin. Enzymes known as chromatin assembly 

factors are responsible for the disassembly and 

reassembly of chromatin. One type of chromatin 

assembly factors are histone chaperones. The histone 

chaperones escort histones from the cytoplasm, 

where they are made, to the nucleus. In the nucleus, 

histone chaperones then catalyze the formation of 

nucleosomes. Assembly of nucleosome is a two-step 

process which begins with the interaction of 2 copies 

of histone H3–H4 heterodimers with DNA to form a 

(H3–H4)
2
 tetramer–DNA complex. The addition of 

two H2A–H2B heterodimers completes the canonical 

nucleosome. A conserved histone chaperone called 

Nap1 (Nucleosome assembly protein 1) performs the 

second step of nucleosome assembly by importing 

H2A-H2B into the nucleus and depositing them 

into nucleosomes. How Nap1 accomplishes these 

different functions is not well understood.

We have now determined a crystal structure of Nap1 

bound to its histone cargo H2A-H2B. The structure 

determination was a tour-de-force as the Nap1-

H2A-H2B assembles dynamically into a higher-order 

~550kDa particle (Figure 1). The crystals typically 

diffracted to a Bragg spacing of 8-15Å and only by 

extensive screening and optimization a dataset to 

6.7Å resolution was obtained. To confirm that the 

obtained structure is also relevant for Nap1 assembly 

in solution, we imaged the particle by single particle 

electron microscopy, in collaboration with the 

Electron microscopy platform (IBS). The structure 

shows that Nap1 accommodates a single H2A-H2B 

dimer in a dome-shaped acidic binding cavity (Figure 

2). The dome shaped cavity mimics the curved 

structure of nucleosomal DNA and engages the 

DNA binding surface of histone H2A (Figure 2). The 

structure explains how Nap1 mediates histone H2A-

H2B deposition into nucleosomes: Nap1 prevents the non-specific DNA association 

of H2A-H2B that would occur in the absence of the chaperone. By preventing this 

non-specific interaction, Nap1 enables deposition of H2A-H2B into nucleosomes.

We confirm this model using genome-wide Chip-exo analysis (in collaboration with 

the lab of Frank Pugh, Pennsylvania State University), by showing, that Nap1 is 

required for full nucleosome assembly in yeast cells. Extensive mutagenesis was 

used to ‘validate’ the model and also showed that oligomerization of the Nap1-H2A-

H2B particle is essential for its function in cells. These data lead to a new model 

for chromatin assembly in which Nap1 initially binds the histones H2A-H2B upon 

synthesis in the cytoplasm. Oligomerization of the complex results in a particle 

that is required for storage and transport of the histone cargo. Upon transport into 

the nucleus Nap1 deposits H2A-H2B into nucleosome assembly intermediates to 

complete normal periodic nucleosome arrays. Together, these studies shed light on 

the mechanisms by which chromatin is created and manipulated in cells.

D. Panne (EMBL)

[1] C. Aguilar–Gurrieri, A. Larabi, V. Vinayachandran, N. A. Patel  et al. (2016)

EMBO J. (e201694105)
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Since the beginning of 2016, the PALM/STORM super-resolution 

microscope developed by the IBS Pixel team has been integrated 

into the cell-imaging M4D platform. This in-house made microscope 

is based on an Olympus IX81 stand and comprises five laser lines 

(405, 488, 532, 561, 643 nm) and two high-sensitivity EMCCD 

cameras. PALM (Photo-Activated Localization Microscopy) and 

STORM (STochastic Optical Reconstruction Microscopy) rely on 

the detection of sparsely activated single fluorescent molecules 

to reconstruct super-resolved images down to 20 nm spatial 

resolution on live or fixed cells. These techniques are particularly 

well adapted to the context of integrated structural cell biology, e.g. 

to study macromolecular machineries at the nanoscale in cellulo. 

Our development set-up is available for use through scientific 

collaborations with the Pixel team. Unlimited usage of the microscope 

is offered, upon payment of an annual fee to ISBG. Six projects are 

currently pursued in this way (see an example in ref [1]). 

For more information, please visit: 

http://www.isbg.fr/cellular-analysis/cellular-imaging/

D. Bourgeois (IBS/Pixel) and J.P. Kleman (IBS/M4D)
[1] M. Jacq et al. (2015). mBio, 6, e01108-15. doi:10.1128/mBio.01108-15.

All the EMBL-ESRF Joint Structural Biology Group (JSBG) 

beamlines are in full user operation but constantly undergoing further 

developments. Over the next year all the MX beamlines will be equipped 

with the versatile FlexHCD sample changer, which has proven to be 

highly reliable on ID30B. The FlexHCD can accept samples stored in 

both SPINE and Unipuck storage formats. Please note that the sample 

holder for the Unipuck system must be SPINE standard. On MASSIF-3 

the Eiger 4M detector is now available for rapid data collection, while on 

ID30B we have just completed the commissioning of the new SBS plate 

gripper for in situ screening and data collection capabilities (Figure 1), 

which will be open for all ESRF users from September 2016.

In order to prepare for exploiting the full potential of the small high 

brilliance X-ray beams possible for structural biology applications 

after the ESRF-EBS project there will be a major upgrade of ID23-2 

(Figure 2). Since budget approval in the autumn of 2015 the ID23-2 

upgrade project has been moving forward rapidly. A new fast and high 

precision diffractometer being co-developed by Arinax and the EMBL 

instrumentation team is scheduled for delivery in December 2016. 

In parallel the engineering and procurement of materials is ongoing, 

with their installation and commissioning commencing in October 2016 

and first users expected from May 2017. The upgraded beamline will 

dramatically extend the current capabilities of the beamline. A new 

beam size of ~1.8 x 1.8 µm2 with 1.2 x 1012 phs/s will be available while 

the current beam size of ~9 x 5 µm2 (HxV) will be replaced by a beam 

size of 7 x 5 µm2 and 1.7 x 1012 phs/s. The exploitation of the new X-ray 

beam characteristics will be facilitated by the state of the art 

MD3-Up microdiffractometer, the first of its kind, and a FlexHCD 

sample changer. Please note that only samples stored in a Unipuck 

format can be supported on ID23-2 from May 2017 due to the rotation 

axis orientation. 
 

M. Nanao (ESRF), C. Mueller-Dieckmann (ESRF) and A. McCarthy 
(EMBL) 

SAXS and SANS are powerful and complementary techniques in 

structural biology. SAXS data (typically recorded on BM29 at ESRF 

[1]) typically provides overall envelope information on the biomolecule 

in question, and the high fluxes available may allow time-resolved 

studies.  SANS data can be used to provide strongly complementing 

information, particularly where selective deuteration approaches are 

used in conjunction with contrast variation. The combined use of the 

two techniques is particularly effective for the study of macromolecular 

complexes (eg protein/nucleic acid, protein/protein, protein/lipid), 

and there has been consistent demand from the user community for 

joint/simultaneous access to both SANS and SAXS beamlines. Over 

the years since the SANS/SAXS platform was first initiated there have 

been a number of administrative issues that made the operation and 

management of a joint proposal difficult. 

A new mode of operation has now been put in place following 

discussions involving ILL/ESRF managements, user offices, safety 

PALM/STORM super-resolution microscopy integrates 
the M4D Cell-imaging platform

The SAXS/SANS platform: a new mode of operation for joint proposals

News from the Joint Structural Biology Group beam lines

News from the platforms

View of the M4D PALM/STORM microscope lasers
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Figure 1: in situ plate screening setup on ID30B. Figure 2: Schematic drawing of the ID23-2 upgrade. 
BM29 at ESRF [1]

D22 at the ILL (courtesy of Ashley Jordan)

officers and instrument responsibles [2]. Users will be able to submit a 

single proposal through the ILL peer review system for SANS beamtime, 

simultaneously making the case for SAXS beamtime. Following the ILL 

proposal evaluation successful applications will be allocated simultaneous 

SANS and SAXS beamtime. The establishment of this important common 

pathway will greatly simplify the beamtime application system for users 

and strongly encourage the use of this important joint neutron/X-ray 

approach for the study of biological macromolecules in solution.

T. Forsyth (ILL)

Contacts for Platform/responsible(s): Franck Gabel  (IBS), 
Anne Martel (ILL) and Martha Brennich (ESRF)

[1] P. Pernot et al. (2013). Journal of Synchrotron Radiation, 20, 660-664. 
[2] www.ill.eu/en/html/instruments-support/instruments-groups/instruments/d22/more/
saxssans-platform/
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Events

Scientific Advisory Board review 

Forging a tradition in training structural biologists

Merci et bonne retraite Jo

The PSB Scientific Advisory Board (SAB) review took place on 5-6 

April 2016. The SAB is composed of eminent scientist in their fields, 

and the current members are: Anthony Watts (Chair, Oxford U., UK), 

Jean Cavarelli (Institut de Génétique et de Biologie Moléculaire et 

Cellulaire, France), Helen Saibil (Birkbeck College, UK), Michael 

Sattler (Helmholtz Zentrum München, Germany), Gunter Schneider 

(Karolinska Institute, Sweden), Titia Sixma (Netherlands Cancer 

Institute, The Netherlands), Vladimír Sklenář (Mazarik U., Czech 

Republic) and Henning Stahlberg (Biozentrum - U. of Basel, 

Switzerland).

The SAB reviews the science and organisation of the PSB every 

2-3 years and their report is then used by the PSB Partners during 

discussions with their own councils, committees, tutelles, etc. During 

this two-day meeting the SAB visited the various PSB platforms and 

facilities, and was presented with the latest development of ongoing 

actions as well as future projects of the PSB. 

Several meetings with young scientists were also organized. On the first 

day, 20 PhD students and postdocs presented their work during a (90 

sec) clip session followed by a poster session organized by the “PSB 

get together“ committee to enable everyone to meet with the SAB in 

a friendly environment. On Day 2, the SAB also shared a coffee break 

with a subset of students and postdocs to discuss their work experience 

in the PSB, and two scientific talks were given by postdocs Taiana Maia 

de Oliveira (EMBL) and Cecilia Casadei (ILL).

The meeting ended with a closed working lunch for the SAB, after 

which the SAB then fed back the PSB 

Steering Committee and Science Board with 

comments and recommendations for the 

future of the PSB. The SAB was impressed by 

the achievements of the PSB and especially 

by the enthusiasm of its younger community, 

and we would thus like to thank all the 

participants for their contribution to make it a 

successful review.

F. Bernaudat (PSB coordinator)

This spring the PSB welcomed twenty young scientists to 

spend a week learning how to address challenging problems 

in structural biology.  The group attended the EMBO Practical 

Course on the Structural Characterization of Macromolecular 

Complexes (May 21-27), an event co-organized by the ESRF, 

IBS, EMBL and ILL – a truly PSB-wide initiative. The thirteen 

PhD students and seven postdoctoral fellows came from 

laboratories across Europe, Asia, the U.S. and South America. 

They learned how to identify, produce and purify complexes, 

analyze macromolecular interactions through biochemical and 

biophysical techniques, and structurally characterize complexes 

using mass spectrometry, small-angle scattering, NMR, X-ray 

crystallography and electron microscopy. Course lectures were 

given by twenty-five local and external speakers, including many 

leading experts in their field. Practical sessions allowed students 

to gain hands-on experience with techniques presented during 

the talks. Participants collected diffraction and SAXS data at the 

ESRF beamlines, prepared sample grids for electron microscopy, 

crystallized a large RNA molecule, and analyzed protein-protein 

interactions by NMR and isothermal calorimetry. The continuing 

success of this course, which was first held in 2002, highlights 

the outstanding research environment of the PSB and its 

privileged position as a training center in structural biology.

C. Petosa (IBS)

Jo Sedita retired from the EMBL after over 40 years of 

dedicated service and to mark the occasion he held a fantastic 

retirement party on May 12th 2016. It was a great opportunity 

to say goodbye to the longest serving staff member at 

the EMBL-Grenoble while sampling some fine Italian and 

French culinary delights, and catching up with old and new 

colleagues. Stephen Cusack (head of the EMLB) gave an 

enlightening insight of Jo’s career for the past 40 years and 

how he progressed from a beamline technician in charge 

of workshops to a building manager. Jo started his foray 

into building management with the extension of the EMBL 

outstation building in 1993. He then continued along this 

career path by managing the construction of the CIBB, which 

was completed in 2006 and hosts the PSB. Most recently he 

oversaw the construction of the IBS2, which was completed 

within the EPN campus in 2013. On behalf of the PSB we 

would like to thank Jo for his valued contribution to all PSB 

scientists (past and present), and we wish l'homme-à-tout-
faire all the best in his retirement.

The PSB newsletter editors

On 2nd May the ILL organised a memorial in the honour of Bernard Jacrot in 

presence of his family, friends and colleagues. 

The various presentations given by his former colleagues put emphasis on his 

numerous scientific achievements but also on his extraordinary personality and 

humanism. 

Known as a visionary, Bernard Jacrot is considered among the founding fathers of 

French neutron scattering; he was the first French director of the ILL and played 

a crucial role in the beginnings of neutron scattering in condensed matter physics 

in the 1950s and French structural biology from the 1970s. Jacrot believed in 

interdisciplinary methods and fought to impose structural biology on what is now 

known as the EPN campus. As director of the EMBL outstation (1980-1989) he 

prepared for its expansion and involvement in the ESRF. The structural virology 

group he created was one of the first to move to the IBS. 

“His scientific legacy is very much alive through the interdisciplinary applications of 

neutron scattering that he pioneered.” For a biography of Bernard Jacrot please see 
http://intranet.ill.eu/fr/infos-pratiques/evenements-et-celebrations-en-interne/2052016-
hommage-a- bernard-jacrot/bernard-jacrot-by-joe-zaccai/

Joe Zaccai (ILL)

Jo and Rita Sedita (photo courtesy of S. Claisse).

B. Jacrot at les Houches in 1996, where he lectured on the 
relations between physics and biology.

Tribute to Bernard Jacrot
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E v e n t s

Women in Structural Biology Symposium

PSB student day

26th ESRF Users’ Meeting

On the 7th of March 2016, the eighth edition of the PSB student day was 
opened with a seminar on “Broadly neutralizing HIV-1 antibodies” by 
group leader Pascal Poignard who recently joined the IBS, followed by a 
presentation from Matthias Haffke (Novartis, Switzerland), highlighting 
the various career opportunities which exist for post-doctoral fellows, 
especially in industry.
Throughout the day, the IBS Seminar room saw second and third year 
PhD students: Benjamin Brocco (ILL), Etienne Raimondeau (EMBL), 
Charles Arnaud (IBS) and Xuelei Lai (ESRF) giving talks about their 
research projects. 
A large audience attended the event and took the 
opportunity to discuss around posters during the 
lunch and coffee breaks in a friendly atmosphere. 
During two clip sessions, 17 first year PhD 
students introduced themselves and their 
work. The afternoon session was closed by 
a presentation from Timothé Flenet (IMAG, 
Grenoble), highlighting the diverse opportunities 
which exist for pre and post-docs to create their 
own start-up.

The day’s proceedings were drawn to a close 
with the usual prize ceremony for the Best 
Poster and Best Clip. Best poster prize was 
awarded to Marko Nedeljkovic (IBS) and Best 

Clip prize went to Sylvain Aumonier (ESRF).
On behalf of the PSB student committee, I would like to sincerely thank 
our PSB scientific coordinator, Florent Bernaudat, for his precious help.
Congratulations to all the participants who took part and we look 
forward to seeing you next year!

B. Lafumat (ESRF), on behalf of the PSB student committee. 
Laura Lemel (IBS), Alice Tissot (IBS), Florent Bernaudat (PSB scientific 

coordinator), Benjamin Brocco (ILL), Etienne Raimondeau (EMBL) and 

Bénédicte Lafumat (ESRF).

The “Women in Structural Biology” symposium took place at the IBS on 

the 4th of February 2016. The symposium featured seven internationally 

recognized, female researchers: Dr. Andrea Dessen (IBS, Grenoble), 

Prof. Lucia Banci (CERM, Florence), Dr. Chloé Zubieta (CEA, 

Grenoble), Prof. Helen Saibil (Birkbeck College, London), Dr. Sophie 

Zinn-Justin (CEA, Saclay), Dr. Christiane Schaffitzel (EMBL, Grenoble) 

and Prof. Michal Sharon (Weizmann Institute, Rehovot). In addition 

to providing a stimulating scientific event for students, postdoctoral 

fellows and more established scientists, the goal of the symposium was 

to highlight and discuss the underrepresentation of female researchers 

within the field of structural biology. It is clear from numerous statistics 

that a significant loss of females is experienced as one proceeds 

through the academic ranks. On average only 20 % of full professors 

in Europe are women. The symposium highlighted these issues and 

provided insight into possible solutions through the experiences of 

successful female researchers that have managed to reach high-level 

academic positions. The symposium was well-attended with around 

65 participants. The symposium was supported financially by GRAL, 

FRISBI and the CEA. 

M. Ringkjøbing Jensen (IBS)
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The 2nd edition of the labex GRAL (Grenoble Alliance for 
Integrated Structural & Cell Biology) workshop, GRAL-48H 
took place on 14-15 March 2016 in Autrans, ~1 hour’s distance 
from Grenoble and gathered over 110 scientists from the 
Biosciences and Biotechnology Institute of Grenoble (BIG) 
and the PSB Partners. 

This two-day retreat was composed of 6 oral sessions covering 
the fields of interest of the labex (host-pathogen interactions, 
intracellular compartmentalisation of metabolism & functions, 
methodological developments, and “valorisation” of research 
projects supported by GRAL), and including three plenary 
lectures by outstanding international speakers, Prof. Gisou 
van der Goot (École polytechnique fédérale de Lausanne, 
Switzerland), Dr. Nolwenn Jouvenet (Institut Pasteur, Paris) 
and Dr. Michael Hothorn (University of Geneva, Switzerland). 
Following the poster session on the first evening, a "speed 
dating party: Structure vs. Cell" was organized in order to 
favor discussion between scientists with different expertise 
and to foster new collaborations between institutes. Young 
scientists were strongly encouraged to present their work 
during the meeting and two competitions were organized 
for “Best poster” (winner: Diego Carriel, IBS) and “Best 
short presentation” (winner: Serena Flori, BIG). Each of 
the winners received a 500€ prize to be used to fund a future 
participation in an international conference.
The organizers wish to thank all the participants and look forward 
to seeing them in two years for the 3rd edition of the workshop.

F. Bernaudat (PSB coordinator)

The annual ESRF User Meeting – the 26th in the series – was held from 

8th – 10th February 2016 on the EPN Science Campus. UM2016 attracted 

more than 300 participants for a program that included a plenary session 

held in the ESRF Auditorium, a series of beamline tutorials which 

included a well-attended MX BAG Meeting and, on Wednesday 10th 

February, three User-Dedicated Microsymposia (UDMs).

UM2016 User-Dedicated Microsymposium 3 

(UDM3), organised by Antoine Royant (IBS), 

Gordon Leonard (ESRF), Marina Mapelli 

(ESRF User Organisation) and Claudine 

Roméro (ESRF) was entitled “The future of 

(time-resolved) room temperature protein 

X-ray crystallography” and brought together 

90 participants in the IBS seminar room.  

The three sessions featured four plenary 

lectures and a series of shorter talks (many 

from researchers based on the EPN Campus) 

from submitted abstracts. The opening 

plenary talk was given by James Fraser 

(University of California, San Francisco, 

USA) who introduced the use of room temperature macromolecular 

crystallography (MX) in the study of protein dynamics. The two shorter 

talks in the opening session were given by Sasha Popov and Guillaume 

Gotthard (both ESRF) and addressed practical aspects of radiation 

damage, which is normally accentuated at room temperature. The second 

session of the UDM opened with a plenary talk from Raj Pannu (Leiden 

University, The Netherlands) who presented his work dealing with 

structural heterogeneity in crystals of macromolecules, thus continuing 

the theme of using MX to probe protein dynamics. Shorter talks by 

Anastasia Shilova (ID13, ESRF) and N. Coquelle (IBS) then described 

advances in sample handling and data processing for multi-crystal/serial 

crystallography experiments made on the EPN Campus. The final session 

of the UDM examined the potential for time-resolved experiments with 

monochromatic X-ray beams that could be enabled after the completion 

of the ESRF EBS (Extremely Brilliant Source) project, particularly taking 

into account lessons from experiments currently being performed at 

X-ray Free Electron Lasers. In separate plenary talks, Arwen Pearson 

(University of Hamburg, Germany) and Marius Schmidt (University of 

Wisconsin-Milwaukee, USA) proposed a road map for such experiments 

at future low-emittance synchrotron sources. 

Taken together, UM2016 UDM3 delivered an excellent summary of the 

current state-of-the-art in room temperature MX and showed how the 

technique has again become scientifically relevant especially in the 

context of the study of protein dynamics either in a steady-state (resting 

state) or time-resolved manner. This scientific relevance is likely to 

become more important in the future, particularly when high X-ray beam 

fluxes (X-FELs, low emittance synchrotron sources) are combined with 

the serial crystallography methods of data collection. We would like to 

thank IBS for their hospitality, all the speakers who made UDM3 such an 

interesting event, and all those who attended.

G. Leonard (ESRF) and A. Royant (IBS/ESRF)

GRAL-48H
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Collaboration between the PSB and BioXFEL
BioXFEL is an american National Science Foundation Science and Technology Center that aims to 
develop biological applications for X-ray Free Electron lasers (XFEL). The PSB and BioXFEL are in 
the process of writing a Statement of Intent to establish a collaborative framework 
(training, exchange of information and know-how, …) to further the scientific reach of the Partners in 
their respective fields of expertise.

ERC Consolidator Grant laureate
Christophe Moreau, IBS. Project acronym: 
NANOZ-ONIC. Project title: Bio-inspired electrONIC NOSE 
interfacing olfactory electrical biosensors and carbon 
NANOtubes Project duration : 5 years.

Newcomers
Nicolas Coquelle has joined the Large Scale Structure group at the ILL in April 
2016 as co-responsible of the protein crystallography instrument Ladi-III. After a 
PhD thesis at the IBS and a postdoc at the University of Alberta (Canada), Nicolas 
came back to the IBS to join the Dynamop group in 2013 where he was involved in 
the development of new methods in serial crystallography. 
Contact: coquelleni@ill.eu

announcements

PROFILE

I studied in Evreux and Rouen before moving 
to Nancy to take part in a ‘Magistère’ of 
Microbiology and Enzymology. ‘Magistère’ is 
a three-year university course composed of 
enhanced training programmes and delivering 
a final diploma equivalent to a Master 2 level. 
Each year is completed by an internship 
that I performed in Canada (University of 
Trois-Rivières, Québec) working on DNA-
intercalating agents by Differential Scanning 
Calorimetry (DSC), in Madagascar (Pasteur 
Institute of Antananarivo) developing an ELISA 
assay for detecting staphylococcal enterotoxins 
in food products and finally in Grenoble 
(former CEA-G/DRDC/LBMC) characterizing 
ATP-sensitive potassium channels (KATP 
channels) by the patch-clamp technique in the 
Michel Vivaudou's group.

Funded by the Ligue Nationale Contre le 
Cancer, I performed my PhD thesis with Michel 
Vivaudou after validation of the Magistère 
degree by the degree equivalence committee 
of the University of Grenoble. My thesis work 
focused on structure-function studies of the 
KATP channels using protein engineering, site-
directed mutagenesis and electrophysiological 
approaches.

After my thesis defense in March 2002, 
I joined Dr. André Terzic's laboratory in the 
cardiovascular diseases research department 
of Mayo Clinic (Rochester, MN, USA) for a 

short-term collaborative work on cardiac 
channelopathies, widening my technical 
expertise to patch-clamp experiments on 
cultured-mammalian cells. I then crossed the 
border for two years to become a post-doctoral 
fellow in Canada, in Susan Cole's laboratory 
(Cancer Research Institute, Queen's University, 
Kingston, ON) who co-discovered the Multi-
drug Resistance Protein 1 (MRP1) involved 
in anticancer drug resistance. Grantee of the 
French Fondation pour la Recherche Médicale 
and the Canadian Cancer Research Society, 
I developed a ‘ligand-fishing’ approach based 
on the coupling of Biacore®-based capture 
of MRP1-interacting proteins with their 
identification by tandem mass spectrometry 
(LC-MS/MS). A parallel approach was also 
initiated to capture the MRP1-interacting 
proteins in cells using membrane permeable 
cross-linkers and their identification by 
tandem mass spectrometry from SDS-agarose-
extracted samples.

I returned to France as a post-doctoral fellow 
funded by the Ligue Nationale Contre le 
Cancer in Sylvie Ricard-Blum's team in Lyon 
to work on interactions between integrins 
and glycosaminoglycans by surface plasmon 
resonance and cell-adhesion assays. The 
following year, Michel Vivaudou hired me 
as a post-doctoral fellow in the frame of the 
European project ‘Receptronics’ aiming at 

developing micro-electronic systems with 
protein-based biosensors. My mission was 
to create the protein-based biosensors by 
physical and functional coupling G protein-
coupled receptors (GPCRs) to an ion channel 
(the pore-forming subunit of KATP channels). 
We succeeded in the design of those fusion 
proteins called Ion Channel-Coupled Receptors 
(ICCRs) and demonstrated using ICCR-
expressing Xenopus oocytes and the two-
electrode voltage-clamp (TEVC) technique that 
the electrical current amplitude was correlated 
with GPCR-ligand concentrations.

After experiencing a temporary associate-
professor (ATER) position, the CNRS recruited 
me in 2009 as a junior researcher and since 
then, I have kept my interest in teaching 
adjusted to my research duties.

Extrapolation of the ICCR technology to 
olfactory receptors for medical applications in 
in vitro diagnostics is the 
ambitious objective of my 
ERC consolidator grant that 
will start in October 2016 in 
tight collaboration with Prof. 
Park and Prof. Hong from 
Seoul National University.

Christophe Moreau (IBS)

Christophe Moreau


