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Influenza virus is a negative-stranded segmented RNA virus, which replicates in the nucleus of the infected 
cell. The viral genome is transcribed and replicated by a viral-encoded RNA-dependent RNA polymerase.
In order to produce capped viral mRNAs which can be recognized by the cellular translation machinery, the 
viral polymerase uses a mechanism called “cap-snatching”: it binds to capped cellular transcripts, cleaves 
them 11-15 nucleotides downstream of the cap and uses these as primers for the synthesis of its own mRNAs. 
To get access to the capped RNAs the viral polymerase needs to associate with the transcription machinery of 
the host cell.

We are interested in the mechanism of recruitment of the influenza polymerase to the actively transcribing 
cellular RNA polymerase II (pol II). Mammalian pol II has a characteristic C-terminal domain (CTD) 
consisting of 52 heptad repeats that are reversibly phosphorylated during transcription. Initiating Pol II 
is characterized by a Ser5-phosphorylated CTD and this is the form to which influenza polymerase was 
suspected to associate. We used fluorescence anisotropy, available with the PSB Biophysical platform, to 
show that there is a direct interaction between influenza polymerase and a synthetic peptide consisting of four 
repeats of the consensus CTD sequence [1]. We then 
co-crystallized influenza A and B polymerases with the 
same peptide and using data collected at the ESRF, 
could reveal the atomic resolution details of how the 
polymerase binds specifically the Ser5-phosphorylated 
CTD. 

To validate this interaction we mutated crucial residues 
on the influenza polymerase interacting with the Ser5-
phosphates and observed a decrease of affinity to the 
same peptide. We then tested these mutants in two 
different activity assays – in vitro, using recombinant 
proteins, produced in the Eukaryotic Expression 
Facility (EEF) at the PSB and in vivo, in an established 
cell-based assay. The mutants were completely active 
in vitro when provided with a capped primer and the 
substrates for the transcription reaction, showing that 
their intrinsic enzymatic activities are not affected. In 
contrast, the mutants were inactive in the cell assay, 
suggesting that in the cellular context, access to capped 
primers via an interaction with the pol II, is essential for 
the transcriptional activity of the viral polymerase. 
In collaboration with Nadia Naffakh’s group in the 
Institut Pasteur in Paris, we also discovered that 
recombinant viruses bearing these mutations are highly 
attenuated and genetically unstable, once more suggesting 
the importance of this interaction that couples the viral and 
cellular polymerases. 

Despite the fact that many cellular proteins use the CTD of pol II as a scaffold to associate with the transcription machinery, our structural analysis 
shows a specific binding site for the CTD on the influenza polymerase surface, opening opportunities for anti-viral drug design targeting this essential 
interaction.

M. Lukarska and S. Cusack (EMBL)

[1] M. Lukarska, G. Fournier, A. Pflug, P. Resa-Infante, S. Reich, N. Naffakh, S. Cusack (2016) Nature 541(7635), 117-121. 

Scientific highlights

Schematic representation of RNA polymerase II (pol II) and its C-terminal domain (CTD), 
bound to influenza polymerase. Cap-binding and endonuclease domains of the influenza polymerase 
are colored in orange and green, respectively; the domain interacting with the CTD is shown in beige. 
For the cap-snatching mechanism, the influenza polymerase uses a capped transcript, emerging from the 
pol II (in red). 

An essential interaction between influenza polymerase 
and the C-terminal domain of RNA polymerase II
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In a study carried out with colleagues from UCLA (Eisenberg and coll.), 
UCR (Federici & coll.), LBNL (Sauter & coll.) and SLAC (Boutet & 
coll.), we recently reported the crystallographic structure of BinAB, 
a binary toxin that specifically targets mosquito larvae [1]. Our study 
stood out among other structural biology investigations in three 
respects.

The BinAB structure is the first macromolecular structure ever to be 
determined from crystals so small that they measure only 50 unit cells 
on edge, i.e. 100 times fewer unit cells than any reported previously. 
The crystals are limited in size because they were produced in vivo 
by bacteria cells and therefore confined by the boundary of the cell 
membrane -- less than a micron in their longest dimension. Our 
success was made possible only by the recent invention of the X-ray 
free-electron laser (XFEL), which matches brilliant X-ray pulses with 
micron-size focus and thereby allowed collecting 2.2 Å resolution data 
from the minute-size crystals.

Our use of multiple heavy atom derivatives (MIR) for de novo phasing 
marks another first among serial crystallographic studies, and offers 
encouragement for investigators seeking structures for which no 
structure exists of a known homolog. The phasing success eliminates 
the concern that the accuracy of measured diffraction intensities, 
averaged over thousands of crystals, would be insufficient to extract the 
relatively small signal from heavy atoms. At 92 kDa, the crystallographic 
asymmetric unit is nearly three times larger than any previously phased 
de novo using XFEL diffraction and serial crystallography.

But most importantly, the BinAB structure sheds light on two decades 
of biochemical studies pursued in the battle against mosquito borne 
diseases. The mosquito – as the vector of malaria, Dengue fever, West 
Nile encephalitis, and filariasis – is arguably the organism on earth 
most injurious to human health. Chemical mosquitocides are cheap 
and effective, but intensive application results in resistance to them, 
and in collateral damage to beneficial organisms such as bees and fish. 
BinAB is a natural toxin, produced in the form of nanocrystals during 
the sporulation of Lysinibacillus sphaericus – i.e. when the bacterium 

faces nutrimental stress – and which specifically targets larvae of Culex 
(vector of filariasis) and Anopheles (vector of malaria) mosquitos. BinA 
carries the toxic function, while BinB is required for receptor binding. 

BinAB crystals are stable under a variety of conditions but upon 
ingestion by larvae, they dissolve in the midgut juices, releasing the 
soluble heterodimeric BinAB pro-toxin. The pro-toxin is activated by 
cleavage of four terminal pro-peptides, allowing BinB to recognize a 
specific receptor at the surface of midgut cells and to chaperone the 
entry of BinA. Only inside the cell, the toxin re-assembles into pores, 
killing it and, eventually, the mosquito larvae. The latter is then used by 
L. sphaericus as a food safe to germinate and reproduce. 

Our structural study reveals the extensive intermolecular interactions 
that maintain the potency of the binary toxin, the mechanism for its 
pH triggered release, internalization in the mosquito larvae gut cell, 
and the basis for structural transformation into a membrane-spanning 
pore. With this structure of the BinAB heterodimer, it is now possible 
to rationally engineer and expand the potency and spectrum of the 
mosquito larvicide – e.g. against Aedes species, vectors of Dengue 
fever and Zika. Our findings could have immediate consequences in 
the United States, Thailand and Germany, where recombinant BinAB 
is already used to control mosquito vector populations. A wider use 
of BinAB could reduce costs significantly, allowing its use in Africa to 
control Anopheles gambiae. 

From a more general point of view, our work offers the first 
demonstration that the previously-unknown structure of a ~92 kDa 
protein can be solved experimentally from crystals of less than 100,000 
unit cells, making the compelling case that macromolecular nano-
crystallography has come of age.

J.P. Colletier (IBS), N. Coquelle (ILL) and M.R. Sawaya (UCLA)

[1] J. P. Colletier, M. R. Sawaya, M. Gingery, J. A. Rodriguez et al. (2016). 

Nature, 539 (7627), 43-47. 

Fluorescent proteins have been illuminating cells under the microscope 

for more than 10 years. Their emission colour cover the whole visible 

light spectrum from blue to far-red, via cyan, green, yellow, orange 

and red. Apart from the natural GFP (Green Fluorescent Protein) 

the first versions of all these proteins were very dim, and their 

fluorescence efficiency has been progressively improved by various 

types of mutagenesis (random, semi-random and rational). Bright 

fluorescence is now found in most colours [1,2], but the red part of 

the spectrum has long resisted optimisation. The group of Theodorus 

Gadella in Amsterdam proposed the innovative idea to synthesize the 

gene of a red fluorescent protein by looking at the sequences of many 

native red fluorescent proteins (RFPs) and selecting consensus amino 

acid residues or sequence motifs. The resulting protein was weakly 

fluorescent and used as a starting point for directed evolution. The 

selection process was performed by monitoring the fluorescence life-

time of mutant-expressing bacterial colonies under a FLIM microscope. 

mScarlet was thus identified, exhibiting the highest fluorescence 

efficiency observed for a fluorescent protein of this spectral class [3].

The icOS team of Antoine 

Royant, shared between the 

IBS and the ESRF, solved the 

structures of mScarlet and 

of other promising mutants 

on the ESRF beamlines. 

By comparing the obtained 

structures and those of 

other RFPs, they pinpointed several structural determinants for the 

outstanding fluorescence properties of mScarlet, in particular the 

almost perfectly planar conformation of the chromophore. mScarlet 

now provides the cell biologists with a new colour to their fluorescent 

palette and may prove a game changer for complex experiments where 

signal-to-noise ratio really does matter.

S. Aumonier (ESRF/IBS), G. Gotthard (ESRF) 
and A. Royant (IBS/ESRF)

[1] J. Goedhart et al. (2012), Nature Communications 3, 751.
[2] N. Shaner et al. (2013), Nature Biotechnology 10, 407-409.
[3] D. Bindels et al. (2016) Nature Methods, published online
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Mosquito larvicide BinAB structure revealed by de novo phasing using 
an X-ray free electron laser

mScarlet: a protein that efficiently fluoresces red

The mosquito larvicide BinAB is composed of two proteins, BinA (yellow) and BinB (blue). Inside bacterial cells, BinAB naturally forms nanocrystals. 
Using these crystals and the intense X-ray pulses produced by SLAC’s Linac Coherent Light Source, scientists shed light on the three-dimensional 
structure of BinAB and its mode of action. (Graphic credit: SLAC National Accelerator Laboratory).

Crystals of mScarlet obtained by microseeding – X-ray structure of mScarlet – Fluorescence emission spectra of various red 
fluorescent proteins scaled to their fluorescence efficiency – Mammalian cell whose microtubules have been labelled with 
mScarlet.
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Although crystallographers have been merging datasets from multiple 

crystals since the early days in macromolecular crystallography (MX), 

for the past several decades, advances in detectors, diffractometers, 

synchrotron beamlines and cryo-cooling have made the collection of 

datasets from single crystals the standard for MX. Pioneering work at 

the ESRF on the ID13 microfocus beamline introduced the concept of 

collecting multiple datasets from different parts of single crystals [1].  

Together, multi-crystal and multi-position strategies are referred to 

as serial crystallography (SX), and have seen an enormous upswing 

in interest, largely spurred by successes at the LCLS and SACLA 

free electron lasers [2]. Recently, some FEL sample delivery and 

data analysis methods have been adapted and extended for use at 

synchrotron sources, both at cryogenic and ambient temperatures [3]. 

However, the problem of dealing with non-isomorphism has re-emerged 

as a significant problem for merging. We have chosen to use merging 

data quality statistics (such as R values, CC1/2, and <I/sig(I)>) as a guide 

for selecting merging groups. If the number of sub-datasets is very 

small, all possible sets can be evaluated.  

However, for a set of n sub–datasets, the number of possible 

combinations is 2n-1, thus an exhaustive search quickly becomes 

computationally unfeasible (with even a small number of sub-datasets). 

In order to address this, we have developed a global optimisation 

method as a means of identifying sets of sub-datasets that can be 

merged with good statistics. Genetic algorithms (GAs) are a well known 

global optimisation method. In this work [4] we show that a GA 

(Figure 1) can be used to select which sub-datasets can be merged 

into a high quality dataset. We show that for test data of known 

methods systems such as thermolysin, insulin and glucose isomerase, 

improvements to data quality can be made, as assessed by both merging 

statistics and paired refinements. We furthermore show that similar 

improvements can be seen even for a difficult low symmetry test case 

with very poor diffraction. 
 

Merging of synchrotron serial crystallographic data by a genetic algorithm

Figure 1: Graphical representation of the optimisation of merging datasets by a genetic algorithm. Early generations appear at the top of 
the image and the last generations appear at the bottom. The fitness (darker colors) is improved at each generation.

Figure 1: The neutron scattering density maps near the hydrophophobic core of Pf rubredoxin (Trp36, Tyr10, Phe48) are shown. 
a) The experimentally phased map from SHELXE (2.30 Å resolution, contoured at 0.8 sigma in orange). b) The 2Fo-Fc map from 
the refined final model (1.75 Å resolution, contoured at 1.5 sigma in blue).

In the last few years, neutron crystallography has emerged as a very 

powerful technique for the study of protein structures. Of particular 

importance is information on the location of structured water molecules 

and protonation states of key catalytically active amino acids and 

ligands.  For the purposes of understanding structure-function 

relationships and chemical interactions within biomolecules such as 

proteins, DNA and their complexes with drugs, modern analysis relies 

on crystallographic reconstitution of 3D density maps. To obtain these 

maps on a routine basis, X-ray-based techniques often exploit the 

anomalous signal obtained from electron rich atoms. In fact in 2015, 

585 new structures determined by X-ray single-wavelength anomalous 

dispersion (SAD) and 87 by multi-wavelength anomalous dispersion 

(MAD) were deposited in the PDB database. Despite the increasing 

interest in neutron protein crystallography, the application of neutron 

anomalous diffraction differences has not been considered as a serious 

alternative to X-ray phasing. The use of neutron anomalous diffraction 

differences was suggested with crystals containing atoms such as 113Cd, 
149Sm, 151Eu and 157Gd as early as 1968 [1], but was impractical at the 

time. The arrival of new neutron spallation sources (e.g. Spallation 

Neutron Source, US and the European Spallation Source, Sweden), 

with high performance time-of-flight instruments providing inherent 

energy discrimination offers new opportunities for the use of neutron 

anomalous differences. 

The current study is the first to show that neutron anomalous 

dispersion can be used in a practical manner to determine experimental 

phases of a protein crystal structure using standard crystallographic 

softwares [2]. The experiment described here takes advantage of the 

neutron anomalous scattering properties of 113Cd, the availability of 

the state-of-the-art high-intensity monochromatic thermal neutron 

instrument D19, and perdeuteration techniques (from the ILL D-Lab), 

to determine the structure of a biological macromolecule using de 
novo phasing. We chose the model system rubredoxin from Pyrococcus 
furiosus in which cadmium replaces iron at the iron-sulphur site. 

Rubredoxin is easily obtained in the perdeuterated form and grows 

large crystals [3]. 

The high quality data collected on D19 showed a strong anomalous 

signal to noise ratio across most of the resolution range. The 

experimentally phased map is of high quality and displays clear features 

of the protein structure, as shown in Figure 1.   

Here we successfully showed that it is possible to determine the 

experimental phases of a protein structure using neutron anomalous 

dispersion with standard crystallographic software, providing a new 

tool for structural biologists [2].

The confluence of the new fully tuneable spallation neutron sources, 

high-performance detectors, and ready access to perdeuterated 

biomaterial is paving the way to more routine perspectives for neutron 

phasing methods. The simplicity of the method, as demonstrated here 

with standard software packages and relatively rapid neutron data 

collection, can easily be applied to other protein systems.

M.G. Cuypers and E. Mossou (ILL /  Keele University)

[1] A.K. Singh, S. Ramaseshan (1968). Acta. Cryst. B. 24, 35-39; 
[2] M.G. Cuypers et al. (2016). Sc. Reports, 6, 31487; 
[3] M.G. Cuypers et al. (2013). Angew Chem Int Ed Engl 52, 1022-1025.

Macromolecular structure phasing by neutron anomalous diffraction

M. Nanao1, U. Zander2, N. Foos1, C.S. Silva3, C. Zubieta3 and 
A. de Maria1 (1ESRF; 2EMBL Grenoble; 3CNRS-iRTSV/CEA-UGA INRA)

[1] A. Perrakis et al., Acta Cryst. D55, 1765–70 (1999); 
[2] H.N. Chapman, Synchrotron Radiat News 28, 20–4 (2015); 
[3] U. Zander et al., Acta Cryst. D71, 2328–43 (2015); 
[4] U. Zander, Acta Cryst. D72, 1026–1035 (2016).
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Robotic sample mounting is a fundamental feature available on all the Structural Biology beamlines 

at ESRF. In January 2016, the Structural Biology Group, in collaboration with the EMBL Grenoble 

Outstation, launched the ESRF Flex-HCD project. 

The main objective of this project is the replacement of the SC3 sample changers which should 

be installed on ID23-1, ID23-2, ID29, and ID30A-3 with FlexHCD sample changers of the type 

currently installed on ID30-B. The first newly constructed ESRF-FlexHCD was installed on ID23-1 

in October and has since been extensively used. This sample changer is equipped with a High 

Capacity Dewar (HCD) already used with the RoboDiff on MASSIF-1. The HCD can contain up to 

296 samples in Unipucks (11 positions, 16 samples each) and SC3 SPINE pucks (12 positions, 10 

samples each). 

News from the Joint Structural Biology Group beam lines

ESRF: New Sample Changer FlexHCD on ID23-1

News from the platforms

BM14 hosted its last user group on the 30th of October, 2016. This concludes 

a very successful tri-lateral collaboration between the EMBL, ESRF and 

India (Department of biotechnology) to run BM14 for European and Indian 

users since 2008, which officially finished on December 31st 2016. It also sees 

the end of MX activity on a beamline that has given excellent service to its 

various user communities since it was first commissioned as a JSBG facility 

in 1996. 

While BM14 has reached the end of its lifetime as a MX beamline, there have 

been many exciting recent developments on the JSBG beamlines which bode 

well for their future, and significantly increase functionality and experimental 

options available:

• Two new FlexHCD sample changers co-developed by the EMBL 

Instrumentation team and ESRF Structural Biology Group were successfully 

installed on ID23-1 (see article by D. Nurizzo) and ID29 in October 2016 and 

January 2017 respectively, and are now in routine user operation. A FlexHCD 

will also be installed on MASSIF-3 soon. 

• The MD2 micro-diffractometer used at BM14 is being installed on 

MASSIF-3, enabling fast continuous mesh scans recently developed on ID30B 

to be d ployed there, and soon on most JSBG beamlines.

• A number of successful high viscosity injector based sample delivery 

experiments (Figure 1) have also been carried out on MASSIF-3 as part of 

the Synchrotron Serial Crystallography (SSX) BAG in collaboration with Ilme Schlichting’s group from the Max Plank Institute for Medical Research 

in Heidelberg, Germany.

• In August the PILATUS3 6M-1000, which was part funded by FRISBI (ANR-10-INSB-05) and the ESRF, was moved from ID29 to ID30B. This high 

quality detector combined with recent software developments now enables fast continuous mesh scans on ID30B for the ESRF user community.

• In situ plate screening possibilities on ID30B are now available for all ESRF users upon request and we recently hosted the MX in situ 2016 practical 

workshop with BM30A-FIP.

• The fully automatic beamline MASSIF-1 moves from strength to strength with the number of samples analysed on the beamline without any human 

intervention passing 25,000 in December 2016. The service is adding many new functionalities to improve data collection and now dynamically adapts 

the beam diameter to match the observed crystal volume. 

• Lastly, the upgrade of ID23-2 to provide a high intensity (1.2-1.7 x 1012 phs/s) in the original beam size of ~6 μm in diameter or a reduced beam size 

of ~1.5 μm in diameter is well under way and will be open for users from April 2017. Please note that only samples stored in a Unipuck format will be 

supported on the ID23-2 FlexHCD due to the rotation axis orientation on the new diffractometer.

H. Belrhali (EMBL), M. Bowler (EMBL), M. Brennich (EMBL), D. de Sanctis (ESRF), G. Leonard (ESRF), B. Manjasetty (EMBL), 
A. McCarthy (EMBL), C. Mueller-Dieckmann (ESRF), M. Nanao (ESRF), D. Nurizzo (ESRF), P. Pernot (ESRF), A. Popov (ESRF), 
D. von Stetten (ESRF) and U. Zander (EMBL)

Figure 1: The high viscosity injector setup mounted on MASSIF-3.

The sample mounting proceeds using a Stäubli robot TX60L with 

6 degrees of freedom. Two different types of grippers have been 

designed to use either the Unipuck or the SPINE mounting. The 

software components of the robot, including trajectories and 

communication, have been developed in collaboration with the EMBL 

Instrumentation team and are common with the Flex-HCD on ID30B. 

The device server has been written in Python as an ESRF standard. 

This development allowed the full integration of the device in the 

Graphical User Interface MXCuBE2. 
 

D. Nurizzo (ESRF)

High-Throughput Crystallography platform inaugurated
A refurbished and upgraded High-Throughput Crystallography 
(HTX) platform has been launched on the EPN Campus. The 
platform offers robotics for crystallization of both soluble 
and membrane proteins, and automated crystal harvesting 
thus promoting efficient structure determination by X-ray 
crystallography. The new HTX platform is a joint effort between 
EMBL Grenoble and the IBS.

The HTX platform was inaugurated on December 1st by EMBL 
Grenoble’s Head, Stephen Cusack, and Winfried Weissenhorn, 
Director of the IBS and EMBL alumnus. Under the supervision 
of EMBL Group Leader Jose Antonio Marquez, the platform 
brings together service facilities from the two institutions: the 
EMBL HTX platform – that offers services in crystallization 
of water-soluble proteins and automated crystal harvesting 
- and the IBS platform that is specialized in crystallization of 
membrane proteins.

“Bringing the two teams together is a collaborative success, 
with each institution sharing its specific expertise for 
the benefits of the whole platform,” explains Marquez, 
enthusiastically. “I am very optimistic that this positive dynamic 
will enable fast developments and innovations.” 

Beyond rationalizing the services offered by the two institutions, this merger also opens the door to new technological developments and applications. 
The EMBL-developed automatic crystal harvester – CrystalDirect – routinely and rapidly fishes out and freezes crystals of water-soluble proteins. 
Handling membrane proteins the same way is a totally new and different challenge, partly because these proteins are more difficult to handle, for 
which the robot will need to be adapted. 

The new HTX platform will also offer access to high throughput ligand screening pipelines thanks to the seamless interface that the CrystalDirect 
technology allows with the automated data collection beamlines at the ESRF. Scientists, both from pharmaceutical companies and academia, will be 
able to efficiently screen larger numbers of small molecules for their ability to bind to proteins, thus making the search for innovative drug candidates 
and chemical probes quicker and easier. Researchers in Europe can access the facility through funding from the EC-funded iNEXT project 
(http://www.inext-eu.org/) and FRISBI (http://www.frisbi.eu).

I. Kling (EMBL)

Stephen Cusack, EMBL Head of station, and Winfried Weissenhorn, IBS Director officially open the new 
EMBL-IBS HTX platform. Image courtesy of ILL/Serge Claisse.
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MXIS-2016 - Part 2 -Practical course on in-plate 
crystallography and in situ diffraction

EBS Workshop debates on future science at the ESRF

Fête de la Science

The MXIS training course was dedicated to in situ protein 
crystallography. The Part 2 of the 2016 session, lasting 
3-days from November 30th to December 2nd on the EPN 
Campus, included full lectures at the IBS (day 1) and 
practical sessions at the ESRF on beamlines FIP-BM30A 
and ID30B (days 2 and 3). 7 participants from 5 different 
countries attended this workshop. This session was 
preceded by the Part 1 session at the CBS (Montpellier) 
from 7th to 9th November, for plate preparation and initial 
evaluation of diffraction. 

MXIS-2016 was the opportunity for participants to 
test the large number of possibilities offered by in situ 
crystallography and associated techniques, such as ligand 
dry-coating, crystallization, diffraction for crystal screening 
and structure determination. The participants were given 
the opportunity to practice on their own samples.

This workshop was organized by IBS (Grenoble), ESRF 
(Grenoble), EMBL-Grenoble and CBS (Montpellier). 
MXIS-2016 was made possible thanks to financial support 
from IBS, EMBL, and the GRAL and FRISBI programs. 

J-L. Ferrer (IBS)

On 8th & 9th December, the EBS (Extremely Brilliant Source) Science Workshop brought together 300 members of the ESRF scientific community 
from across the world. 
The two-day event was the opportunity for expert groups of users to discuss and openly exchange on the topics resulting from the call for 
Expressions of Interest (EoI) launched in 2015. The workshop aimed at identifying the most impactful and scientifically promising projects to be 
realised with the new source the ESRF will start operating in 2020.
The ESRF encouraged its scientific community to openly discuss and debate these projects, and to further refine the scientific cases for the future 
orientation of the ESRF’s new beamlines.  
“The workshop is full of tremendous ideas, creativity, and passion. There’s a huge turnout from those people who already use synchrotron radiation 
in their science. I think that in the future, once the idea has become more concrete, we will see an even wider community engaging with the ESRF.” 
Andrew Harrison, CEO of Diamond Light Source (UK) and moderator of the EBS Science Workshop. 
The projects will now be analysed and ranked by the ESRF’s Scientific Advisory Committee before being submitted to the ESRF Council for final 
approval in June 2017.

You can read more at http://www.esrf.eu/ebs.

K. Colvin (ESRF)
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Bill Stirling’s retirement
Bill Stirling retired from his position as Director of the ILL on September 30th. This 
was, in fact, his second attempt at retirement as, after he retired in 2013 from his 
position as scientific adviser at the French CEA, he was asked to come back as ILL 
Director to replace Andrew Harrison on 1st January 2014.

Bill’s history with the ILL, however, dates back to 1973, when he joined the institute 
as an instrument scientist. He worked on the inelastic instruments IN2, then 
IN12, and finally IN14. After 14 years at the ILL, he moved to the UK to join Keele 
University as Professor of Physics and, later, moved on to Liverpool University. 
During these years abroad, he still played a major role for the ILL, as Instrument 
Subcommittee, then Scientific Council member, before becoming Chair of the 
Scientific Council. He eventually returned to Grenoble as Director General of the 
ESRF in 2001, a position he occupied for 8 years. 

He played a huge part in the creation of the Partnership for Structural Biology. 
Thanks to his vision and efforts to build strong inter-Institute interactions, the PSB 
was born. He was a major contributor to shaping the EPN Science campus as we 
know it now. 

Thank you on behalf of the PSB and all the best for your second retirement.

E. Mossou (ILL)

Bill Stirling (left) giving his leaving speech, with Helmut Schober (right) 
who took over as Director of the ILL. Photo credit: Serge Claisse.

On the first two weeks of October, the annual science festival “Fête de la Science” took place in every French city, and especially in 
Grenoble with an impressive programme full of activities for everyone.

The ESRF proposed activities for school pupils at the Parvis des Sciences, next to MINATEC. On Thursday 6th, about 60 delighted 
primary school children built their own spectroscope to discover the different colours which create the white light. On Friday 7th, 
more than 40 high school pupils discovered the main techniques used at the ESRF (diffraction, imaging and spectroscopy) thanks to 
hand-on experiments.

The ESRF, EMBL, IBS and ILL, also set up a huge 
45m2 stand full of hands-on experiments and 
discoveries for all ages. This EPN Science Campus 
stand welcomed most of the 2800 curious and 
enthusiastic visitors who came to the Parvis des 
Sciences on that day.

The public discovered the different activities 
and research made on the EPN Science Campus 
thanks to more than 30 passionate volunteers 
from all the institutes, demonstrating once more 
their complementarity and the importance of 
geographical proximity.
In total, the Parvis des Sciences welcomed more 
than 3800 people over three days.

Many thanks to each volunteer, whose help 
was really appreciated by the public and the 
organizers.

Y. Lacaze (ESRF)
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HIV/Malaria half-day symposium
The HIV/Malaria half-day symposium, held in the CIBB seminar room on the 30th of August 
2016, involved a series of presentations dedicated to HIV and malaria research, with a 
special focus on structural biology. The goal of the meeting was essentially to provide a 
relatively informal setting in order to foster discussions and collaborations between the 
various groups working in the respective fields of HIV and malaria. 

Hosted by ILL, the HIV/Malaria half-day symposium welcomed about 30 participants, 
comprising supervisors, post-docs and students. Throughout the morning, presentations 
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E v e n t s

Ulrich Zander joined the synchrotron crystallography team at the EMBL in September 2016 and is co-responsible for the ESRF 
microfocus beamline ID23-2. In 2011 he obtained his PhD in Biology from Kiel University (Germany) and has been in Grenoble 
since then, first as a postdoc at EMBL (Marquez team) and then as a postdoc in the Structural Biology Group at the ESRF.
Contact: zander@embl.fr

Martha Brennich joined the Synchrotron Crystallography team at the EMBL in January 2017 as co-responsible for the BioSAXS 
beamline BM29 at ESRF. Martha obtained a PhD in physics at the University of Göttingen, Germany. Since 2012, she has worked 
in the structural biology group at the ESRF, first as a post-doctoral fellow and then as a scientist on BM29. 
Contact: brennich@embl.fr

Newcomers

Anja Winter joined the the ILL Life Sciences Group in September 2016. She has a joint appointment between Keele University as 
Biochemistry and biophysics lecturer and the Institut Laue-Langevin, where she will be using both neutron and X-ray scattering 
facilities. Originally from Germany, she spent time in the UK for a PhD at the University of Edinburgh, followed by a postdoctoral 
position with Prof. Sir Tom Blundell at the University of Cambridge in 2008. Her research interest lies in the investigation of the 
molecular make-up of prohibitins and the study of their interaction with viral envelope proteins.
Contact: a.winter@keele.ac.uk

Anne Sophie Humm joined the HTX lab team at the EMBL as a research technician. Anne Sophie holds a Master degree in 
Analytical Biology and Chemistry from the University of Strasbourg and has worked over the past two years on the crystallographic 
analysis of antigen antibody complexes at the Max Perutz Laboratories in Vienna.
Contact: ahumm@embl.fr

Christine Moriscot joined the Integrated Structural Biology Grenoble UMS in December 2016 as a CNRS engineer. She is part of 
the Electron Microscopy Platform (MEM group) focusing on cellular electron microscopy and helping in negative staining. After 
a Biochemistry PhD thesis in Marseille (1995), Christine came to Grenoble (CHU) to work during 10 years on insulin-dependent 
diabetes and Stem Cells. In 2008, she joined the Methods and Electron Microscopy group to work on different research projects and 
later developed a collaboration with Benoit Gallet to help establish the cellular EM Platform. 
Contact: Christine.moriscot@ibs.fr

Gregory Effantin joined the Methods and Electron Microscopy group (Schoehn team/EM platform) at the IBS in December 
2016 as a CEA engineer. Grégory will also, with two other scientists (one from EMBL and one from ESRF), be part of the new 
team that will commission and run the ESRF Krios EM facility from 2017. After a PhD thesis at the IBS, and a postdoc at the 
National Institutes of Health in Bethesda (USA), Gregory came back to the IBS (UVHCI) in 2009 to join the Methods and Electron 
Microscopy group, where he has since applied (cryo)-electron microscopy to various biological projects.
Contact : gregory.effantin@ibs.fr

PROFILE
Wojtek Galej - New EMBL Group Leader

I did my 
undergraduate 
degree at the 
University of Warsaw 
in Poland, where I 
was enrolled in an 
interdisciplinary 
program of studies 
in mathematics and 

natural sciences. In the course of my studies I 
was exposed to various scientific topics, among 
which molecular biology very quickly captured 
my full attention. I joined the group of Prof. 
Joanna Kufel and started working on RNA 
metabolism in yeast. Through my collaboration 
with Dr. Andrzej Dziembowski, I developed 
some interest in structural studies and decided 
to do a parallel MSc degree in small molecule 
crystallography and theoretical chemistry. 

In autumn 2009 I moved to Cambridge to do a 
PhD with Kiyoshi Nagai at the MRC Laboratory 
of Molecular Biology (LMB). During my PhD 
I crystallised and solved the structure of the 

largest spliceosomal protein – Prp8, together 
with its assembly co-factor Aar2. This structure 
provided the first insights into the organization 
of the spliceosome’s active site cavity. I decided 
to stay at the MRC-LMB for a short postdoc to 
learn some basic principles of cryo-electron 
microscopy (cryo-EM). At that time the 
technological revolution in cryo-EM started 
showing unprecedented potential for structural 
studies. Together with Kelly Nguyen we 
decided to study U4/U6.U5 tri-snRNP - a major 
building block of the spliceosome. This work 
resulted in the first cryo-EM reconstruction 
of a spliceosomal component, resolving 
secondary structure elements that could be 
unambiguously interpreted. We continued 
working on this project and soon afterwards 
we improved the resolution of the tri-snRNP 
reconstruction to 
3.7 Å. 

A culmination of my work on the spliceosome 
was the project I did together with Max 
Wilkinson, resulting in the structure of a 

fully assembled step 1 spliceosome captured 
in a catalytic configuration. Our 3.5 Å 
resolution model of the spliceosme explains 
several decades of biochemistry and genetic 
studies and provides an important structural 
framework for the mechanistic understanding 
of pre-mRNA splicing.

In my own lab at the EMBL Grenoble I’m 
planning to refocus my research slightly and 
look into some of the intermediates in the 
assembly pathway of snRNPs (the building 
blocks of the spliceosome), and other protein 
complexes involved in RNA processing. 
My group will combine cryo-EM, X-ray 
crystallography and other biophysical methods 
to address complex biological questions. 

I feel very excited and privileged to be part of 
an excellent scientific environment provided 
by the Partnership for Structural Biology and 
I look forward to many interactions with the 
people on campus. 

Structural Glycosciences Workshop 
The third edition of the workshop in Structural Glycoscience 
took place from 28th to 30th of June on EPN campus. This training 
school was co-organised by Anne Imberty, Serge Perez, and Franck 
Fieschi (from DPM, CERMAV and IBS respectively) and supported 
jointly by the EU-ITN Immunoshape and EU–Twinning Bison 
action. The purpose of the school was to give young scientists 
of the glycoscience field, and coming from chemistry and cell 
biology, an integrative/multidisciplinary view of the approaches in 
structural biology. Indeed, structural biology is less traditionally 
implemented in this field due to the chemical nature of glycans, 
their flexibility and the fact that they are non-genetically coded 
(no clearly established routine “recombinant production”). An 
overview of methods useful for characterizing three-dimensional 
structures of glycans, glycoconjugates or protein/glycoconjugates 
complexes were presented as well as methods for analyzing the 
kinetics and thermodynamics of these interactions. 

Within 3 days, the meeting hosted 46 young scientists from 23 
different countries. 10 trainers from 4 countries were involved in the lectures and practicals. The attendees had the opportunity to choose one 
practical session amongst SPR, ITC, and AUC. Moreover, they could take part in visits and demonstrations of NMR and EM platforms from IBS 
and of ID29 and BM30 synchrotron beamlines. The participants were very satisfied with the content and the organisation of the course and 
evaluated it very positively.

F. Fieschi (IBS)

were given by the heads of the various laboratories. We had two special guests from the University of Witswatersrand, Johannesburg, Rep. of 
South Africa: Prof. Theresa Coetzer and Prof. Maria Papathanasopoulos, with whom the ILL Life Sciences Group has a growing collaboration. 
We also welcomed Prof. Pascal Poignard (Scripps/IBS/CHU), Prof. Winfried Weissenhorn (IBS), Dr. Catherine Merrick (University of Keele), 
Dr. Matthew Blakeley (ILL), Dr. Andres Palencia (IAB/INSERM/CNRS), Dr. Bernard Huard (IAB), Mr. Bruno Tillier (Synthelis) and 
Dr. Edward Mitchell (ESRF). At the end, the students and post-docs gave short clips describing their projects. The symposium was 
concluded with a lunch during which the students and post-docs held a poster session.

V. Jugnarain (PhD student, ILL/ESRF/Synthelis)

Sylvain Prévost was hired to work as instrument responsible on the small-angle instrument D11, with Ralf Schweins from January 
2017. Sylvain comes from across the ESRF time-resolved SAXS, USAXS, WAXS beamline ID02, where he worked as a beamline 
scientist. Prior to this he was part of Prof Michael Gradzielski’s group at the Technical University Berlin, working on the Small 
Angle Neutron Scattering instrument V4. His main topics are self-assembly of amphiphiles and nanoparticles studied in and out-
of-equilibrium. Integrating into the Large Scale Structure group at ILL, Sylvain will move from his Soft Matter topics towards more 
biology-oriented themes in close collaboration with the PSB. The main research axis will be large (and crowded) complex biological 
structures to take advantage of the very low q accessible on D11.
Contact: sylvain.prevost@esrf.fr



The Partnership for Structural Biology (PSB) is a collaboration between a number of prestigious European and French 
scientific laboratories in Grenoble. 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.
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announcements

6th to 8th February 2017 - ESRF User Meeting
The 2017 ESRF User Meeting will take place on the EPN Campus. Eight tutorials on a range of different scientific topics will be organised and offered 
to users on the first day. The Plenary Session will be held on the second day and three microsymposia will be proposed on the last day on inelastic X-ray 
scattering, coherent X-ray diffraction imaging and on operando structural studies in Materials Science. 
More information at http://www.esrf.fr/UM2017

6th to 10th March 2017 - Tutorial in Macromolecular Crystallography 
Fundamental aspects of crystallography will be treated in both theoretical and practical sessions, including data collection on a synchrotron beamline. 
The tutorial is aimed primarily at UGA and PSB graduate students, but is also open to post-docs and the staff of the PSB partners. The tutorial will take 
place in the CIBB seminar room. Registration by a simple mail to wim.burmeister@ibs.fr is open and limited to 24 participants.

6th to 9th March 2017 - Advanced Isotopic Labelling Methods for Integrated Structural Biology 
The AILM workshop will be held at IBS and will focus on the development of isotopic labelling techniques and their application to the study of 
biomolecular structure and dynamics. Conference sessions will cover developments in isotopic labelling strategies for NMR spectroscopy, mass 
spectrometry, neutron scattering and diffraction, as well as methodological approaches. The AILM will be followed by a practical school from 10th to 
17th March, during which the participants will gain hands-on experience in a broad range of labelling methods and will be encouraged to bring their own 
protein and/or RNA constructs for use in practical demonstrations. More information at https://www.ailm2017.fr/

7th-9th  June 2017 - Neutrons in Structural Biology (NISB) 
NISB typically gathers a mixture of researchers some of whom are experienced in the field of neutron scattering with others whose work may benefit 
from these approaches. This 2017 edition will focus on highlighting recent results in fundamental biology, as well as considering the future of the field 
and the implications for the type of science that can be considered as well as for the instruments required. More information at 
https://indico.ill.fr/indico/event/58/

20th June 2017 - FluoDay 2017
The third edition of the FluoDay will be held at IBS on June 20th 2017 and will bring together experts and users of fluorescence 
microscopy from the Grenoble area. The aim of this workshop is to present the different fluorescence microscopy facilities available in 
Grenoble and how they can help you with your research projects. Participation to the event will be free, but registration is required. 
More information at http://fluoday2017.strikingly.com/

6th to 7th July 2017 - Cryo-EM Symposium on the EPN campus
A symposium comprising plenary talks and sessions from leaders in the field of 3D cryo-electron microscopy (EM) will be held at the ESRF auditorium 
on July 6th and 7th, 2017. The aim of this conference is to promote the exciting opportunities in structural biology opened by the advances in cryo-EM 
and also to introduce the newly established cryo-EM platform on the EPN campus to the user community. Participation to the event will be free for EPN 
members although limited places will be available. Registration details will appear soon at www.esrf.fr

Introduction to Advanced & Emerging Biophysical Methods for Integrative Biology
The third edition of the IBS special lecture series "Introduction to Advanced & Emerging Biophysical Methods for Integrative Biology" organised by 
Michel Vivaudou and Dominique Bourgeois will start on January 18th. Lectures are open to all interested. PhD students are especially encouraged to 
attend and they will earn credits from their doctoral schools for attending the lectures. The series is divided in 2 sessions (Jan 2017-Jun 2017 & 
Oct 2017-March 2018), and the seminars will be given in English at the IBS on Wednesdays at 1pm. More information at: http://www.psb-grenoble.eu

PSB Spotlight
The PSB announces the launch of a new initiative in 2017, entitled "PSB Spotlights". These one-day scientific meetings will comprise introductory 
talks and practicals/tutorials focused on a specific technique, methodology or resource.  Spotlight events aim to inform local students and researchers 
on how to exploit these techniques to advance their research projects. The overall aim is to heighten awareness of opportunities offered by the PSB's 
rich scientific and platform environment. The first PSB Spotlight event is dedicated to NMR and will take place on February 16th. Two additional PSB 
Spotlights on the PDB/EMDB databases and on Molecular Dynamics are planned for 2017. More information at: http://www.psb-grenoble.eu

The PSB Get Together Committee is recruiting! 
PSB Get Together events exist to bring the Scientists of the PSB together, in a relaxed environment, to encourage networking, collaboration and 
friendships within the PSB. Previous events have included BBQs and apéros with voluntary poster sessions and Science related games. The PSB Get 
Together committee is looking for enthusiastic individuals who would like to contribute to the PSB community by bringing fresh ideas to the table! 
Please contact the President, Jennifer Channell, at channellj@ill.fr or 7053, if you are interested in joining the team.

dates for your diary


