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In the cell nucleus, RNA polymerase II (Pol II), in association with the 
cellular factor DSIF, transcribes cellular genomic DNA into diverse 
types of RNA, including messenger RNA (mRNA). During early Pol 
II transcription, pausing occurs and a succession of capping enzymes 
(RNGTT, RNMT, and CMTR1) synthesize the cap1 at the 5' end of 
the nascent RNA. Once the cap is complete, the pause is released and 
processive transcription elongation begins. The cap is essential for 
RNA stability, intra-nuclear transport or export and, for mRNAs, to 
be translated into proteins by ribosomes. In an influenza-infected 
cell nucleus, FluPol, bound to viral genomic RNA (vRNA), competes 
for the completed cap, to which it binds via its cap-binding domain, 
and associates with the DSIF-POL II nascent RNA complex, stalling 
cellular transcription. The intrinsic endonuclease activity of FluPol 
then cleaves the nascent RNA around 13 nucleotides downstream 
from the cap, a process known as cap-snatching. The resulting 
capped RNA fragment is redirected to the active site of FluPol, 
hybridizes to the 3' end of the vRNA and primes initiation of viral 

mRNA synthesis. At the end 
of transcription, FluPol adds a 
poly(A) tail to the viral mRNA 
via a stuttering mechanism [1]. 
The capped and polyadenylated 
mRNA is thus recognized as 
bona fide cellular mRNA and 
exported through nuclear 
pores to the cytoplasm where 
it encounters ribosomes, which 
translate the viral mRNA into 
viral protein. For each viral 
mRNA synthesized by FluPol, 
one cellular RNA is necessarily 
destroyed (Figure 1).

To visualize cap-snatching by cryo-EM, the minimal active complex 
was reconstituted in vitro [2]. This comprises vRNA-bound FluPol, 
mammalian Pol II phosphorylated with TFIIH CDK-activating kinase 
and bound to a 46-mer dsDNA, DSIF and a 35-mer nascent capped 
RNA. A FluPol point mutant with impaired endonuclease activity 
was used, allowing trapping of the pre-cleavage state, and then, upon 
increasing the magnesium concentration, the post-cleavage state. 
3D reconstructions were made of both states to about 3 Å resolution 
(Figure 2). The structures show that the endonuclease domain of 
FluPol binds to the KOWx-4 domain of DSIF and the cap-binding 
domain to the RPB1, RPB3, and RPB11 subunits of Pol II. The binding 
is accompanied by significant reorientation of several DSIF and 
Pol II domains. The capped RNA emerges from the Pol II RNA exit 
channel and traverses the endonuclease active site, with the 5′ cap 
being bound in the FluPol cap-binding site. In addition, FluPol binds 
to the serine 5 phosphorylated C-terminal domain (CTD) of Pol II, as 
previously described [3]. Upon activation of the endonuclease, RNA 
cleavage occurs but structurally very little changes except that the 
3’ end of the capped primer reorients into the FluPol active site to 
initiate viral transcription. Complementary virological experiments 
show that disruptive mutations in the FluPol interfaces with Pol II or 
DSIF impair viral replication. This suggests that drugs targeting these 
interfaces could be developed, but this is probably difficult due to the 
multivalent nature of the interaction. What happens to the complex 
as viral transcription proceeds remains to be investigated, but at some 
point, dissociation of FluPol and recycling of Pol II is expected. 

S. Cusack (EMBL)
[1] Wandzik J, Kouba T, Karuppasamy M, Pflug A et al. (2020). Cell, 181, 877-893.
[2] Rotsch AH, Li D, Dupont M, Krischuns T et al. (2026). Nature, 652, 1281-1288.
[3] Lukarska M, Fournier G, Pflug A, Resa-Infante P et al. (2016). Nature, 541, 117-121.

How influenza polymerase (FluPol) pirates cellular Pol II 
to initiate viral mRNA synthesis

Figure 2: Structures of the (a) pre- and (b) post-cleavage cap-snatching complexes as 
determined by single-particle cryo-EM.

Figure 1: Schematic of how cap-snatching from cellular Pol II by FluPol leads to 
synthesis of a viral mRNA at the cost of a host cell RNA.
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Decoding the transcription control of flagellar genes in the human
pathogen, Pseudomonas aeruginosa
Pseudomonas aeruginosa is an opportunistic human pathogen that 
causes severe acute and chronic lung infections in patients with a 
compromised immune system. It is a mono-flagellated bacterium 
and the flagella motility is vital for virulence, pathogenesis and 
biofilm formation. Flagella are also important for spread of the 
bacterium from the site of infection. Bacteria that lose their 
flagellum are far less virulent, showing how critical this structure is 
for infection and disease progression.

The flagellar filament is primarily composed of a protein called 
flagellin [1]. Production of flagellin is controlled by a specialized 
regulatory protein called FliA (also known as σ28) which works 
together with RNA polymerase (RNAP) to switch on genes required 
for bacterial movement. FliA controls many motility-related genes, 
acting like a master ‘on-switch’. When the fliA gene is disrupted, 
the bacteria become completely non-motile.

FliA itself is tightly regulated by its cognate anti-sigma factor, 
FlgM, which binds to FliA and prevents its association with the 
RNAP core enzyme, acting as a natural “off-switch”. Changes in 
the balance between these two proteins strongly affect bacterial 
movement: Deletion of the FlgM gene causes excessive flagellin 
production but results in a weakly motile phenotype, while 
overexpression of FlgM produces a non-motile phenotype. The 
aim of this work was to understand, at the molecular level, how 
these proteins regulate bacterial motility and virulence. Using the 
ESRF beamlines, ID30a and CM01, we solved the high-resolution 
crystal structure of the FliA-FlgM complex and further determined 
the Cryo-EM structure of the FliA-RNAP-DNA assembly, revealing 
several unique structural features during transcription activation 
[2].

The structure of the FliA-FlgM complex reveals that FlgM tightly 
wraps around FliA, extensively contacting all three domains and 
locking it in an inactive form that cannot bind RNA polymerase or 

promoter DNA (Figure 1A). By masking the interaction surfaces 
required for transcription, FlgM effectively switches off flagellin 
synthesis and bacterial motility.

The Cryo-EM structure reveals major conformational changes in 
FliA upon release from FlgM, enabling its association with the 
catalytic core of RNA polymerase to turn on flagellar genes (Figure 
1B). It also uncovers how FliA specifically recognizes the -35 
promoter region, allowing correct positioning of the -10 element 
where DNA strand opening begins (Figure 1C). At this stage, a 
conserved arginine helps flip DNA bases at position -11, helping 
to separate the DNA strands and begin forming the transcription 
bubble, highlighting a unique mechanism of DNA melting by FliA 
(Figure 1D). Another key observation is that the linker between 
domains 3 and 4, known as the sigma finger, is only partially 
engaged in the RNAP active site, and the transcription bubble 
remains partially formed, suggesting the structure captures an 
intermediate state en route to full transcription activation. 

Mutations of the key residues identified in both structures impair 
transcription in vitro and reduce motility in vivo, validating the 
structural findings and their functional significance. These findings 
provide a detailed mechanistic understanding of anti-sigma factor 
mediated inhibition, in which FlgM acts as a molecular checkpoint 
to tightly regulate motility gene expression. Furthermore, the 
structural insights into σ28-dependent promoter recognition and 
transcription initiation significantly advance our understanding of 
transcription regulation by flagellar sigma factors. More broadly, 
these insights can be used to design novel synthetic genetic circuits 
or development of inhibitors that can block flagellation and 
consequently reduce virulence in Pseudomonas aeruginosa.

D. Jain (RCB, India), E. Kandiah (ESRF)
[1] Sheenu and Jain D (2025) Biochemistry, 64, 770-781
[2] Sheenu, Kumar V, Sahoo PK, Kandiah E and Jain D. (2026) Nucleic Acids Res, 
54, gkaf1414

Figure 1: (A) X-ray crystal structure of FliA (blue) -FlgM (pink) complex, showing FliA in compact inhibited state. (B) Single 
particle Cryo-EM structure of the FliA-RNA polymerase-DNA complex revealing three unique structural features including
(C) base-specific interactions at the -35 promoter region (D) flipping of template and non-template -11 bases (black) and 
incomplete insertion of spacer (magenta) of FliA in the active site. The DNA is shown in ribbon representation, with the 
template strand in orange and the non-template strand in yellow, while the core RNAP is displayed in surface representation in 
green.
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Revealing Protein-Carbohydrate Interactions through Neutron
Macromolecular Crystallography
The rapid rise of antibiotic resistance threatens the effectiveness 
of bacterial infection treatments worldwide. Among the most 
problematic pathogens, Pseudomonas aeruginosa remains 
particularly challenging. In response, researchers are exploring 
"pathoblockers"  anti-virulence compounds that interfere with 
pathogenic mechanisms such as adhesion and biofilm formation 
without directly killing bacteria. By reducing selective pressure for 
resistance development, pathoblockers, alongside bacteriophage 
therapy, antimicrobial peptides, and quorum-sensing inhibitors, 
offer promising alternatives against multidrug-resistant infections.

A key aspect of Pseudomonas aeruginosa pathogenicity lies in its 
ability to establish stable interactions with host tissues through 
specific molecular recognition. Human glycans are major targets 
of virulence factors produced by pathogenic microorganisms, 
including soluble lectins from Pseudomonas aeruginosa. Among 
these, LecA is a calcium-dependent galactose-binding lectin involved 
in tissue adhesion and biofilm formation, making it a promising 
anti-adhesion therapeutic target. Here, deuterated galactose was 
produced via hydrogen–deuterium exchange and co-crystallized 
with fully perdeuterated LecA, and the complex structure was 
determined by neutron diffraction.

Neutron macromolecular crystallography (NMX) enables direct 
visualization of hydrogen atoms in biological macromolecules, 
with its power significantly enhanced by perdeuteration, allowing 
unambiguous localization of both exchangeable and non-
exchangeable hydrogens as deuterium. Joint X-ray and neutron 
refinement was performed to optimize data quality; the neutron 

dataset was collected on LADI-III at the Institut Laue-Langevin 
(ILL), and the X-ray dataset on beamline BM07/FIP2 at the 
European Synchrotron Radiation Facility(ESRF).

Beyond demonstrating an efficient chemical approach for deuterated 
carbohydrate production via hydrogen isotope exchange, joint 
X-ray/neutron co-refinement revealed key structural insights into 
LecA–galactose recognition: 

• The protonation state and orientation of His50, critical for 
galactose binding (Figure 1A–B); 

• A buried, structurally conserved water molecule bridging two LecA 
residues and the ligand via hydrogen bonds (Figure 1C); 

• The precise orientation of galactose O3 and O4 hydroxyl 
hydrogens, positioned to minimize electrostatic repulsion with the 
coordinating calcium ion (Figure 1A–B).

These findings highlight the added value of NMX in resolving 
hydrogen-bond geometry and protonation states inaccessible to
X-ray methods alone, providing atomic-level insights directly 
relevant to the rational design of glycomimetics targeting
Pseudomonas aeruginosa.

T. Arnaud (ILL), J. Devos (ILL), L. Gajdos (ILL),
M. Blakeley (ILL).
Arnaud T, Tatol C, Devos J, Gajdos L et al. (2026) ChemistryEurope, 4, e202500424

Figure 1: Neutron and X-ray structure of LecA in complex with deuterated galactose, focused on the binding site.
X-ray electron density maps (2Fo - Fc) are contoured in blue at 1σ. Neutron 2Fo - Fc nuclear density maps are contoured in gray at 0.7σ. Carbon atoms 
are represented in black, nitrogen in blue, oxygen in red, hydrogen in white, and deuterium in yellow. (A) Superposition of X-ray and neutron maps 
highlighting the additional information provided by neutron macromolecular crystallography (NMX). (B) Interactions revealed by NMX; continuous 
nuclear density is observed at strong hydrogen bonds. (C) Water coordination network at the LecA–galactose binding interface.
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Light is essential for life. It powers photosynthesis, sets the rhythms 
of day and night, and provides organisms with crucial information 
about their environment. But sunlight can also be dangerous. 
Excessive exposure can damage cells and disrupt essential biological 
processes, so living organisms have evolved sophisticated ways to 
sense light and respond quickly to it. Some bacteria have developed 
an especially surprising strategy: they use vitamin B12 as a light 
sensor, a molecule otherwise best known for its role in metabolism 
where it helps enzymes carry out chemical reactions thermally.

Our recent work [1] focused on understanding how this unusual 
B12 light-sensing is orchestrated within a bacterial photoreceptor 
protein called CarH. This protein acts as a molecular switch that 
helps bacteria respond to sunlight. In darkness, CarH binds to 
DNA and prevents the production of protective pigments. When 
exposed to light, the protein undergoes structural changes that 
release the DNA, allowing the bacteria to produce carotenoids 
that act like a natural sunscreen. Although this mechanism was 
known, the exact molecular events linking light absorption to this 
biological response remained unclear. Using a combination of 
advanced structural biology at large facilities such as synchrotrons 
and X-ray free-electron lasers (XFEL), time-resolved spectroscopy, 
and quantum chemical calculations, we captured photoactivation 
events in unprecedented detail, following them from billionths of 
a second after light absorption all the way to the slower structural 
rearrangements that occur over seconds (Figure 1).

Our study revealed that when CarH absorbs light, a chemical 
bond within the B12 molecule breaks within less than 10 ns. This 
triggers the formation of a previously unknown intermediate state 
in which the photolytically cleaved part of vitamin B12 temporarily 

reconnects to the cobalt atom at a different position (3 µs). This 
unexpected molecular “bridge” turns out to be crucial: it directs 
the process, connecting the ultrafast chemistry triggered by light to 
the much slower protein motions needed to activate the biological 
response. Beyond answering a longstanding biological question, 
this work opens exciting possibilities for biotechnology, it offers a 
promising platform for developing new optogenetic tools (systems 
that use light to control biological processes with high precision). 
Besides using XFELs at SACLA and SwissFEL for atomic-resolution 
snapshots of CarH during photoactivation (Figure 1i-iv), the 
research heavily relied on access to several ESRF beamlines. In 
particular, beamline ID09 was used to obtain kinetic and low-
resolution structural information by time-resolved X-ray solution 
scattering (Figure 1a,b). BM07 (FIP2) and the icOS platform 
were used to cryo-trap and characterize a photointermediate that 
resembles the one captured at room temperature at 3 µs (Figure 
1iii). Furthermore, ID30A-1, ID30A-3, ID23-1 and ID23-2 were used 
for crystal screening and characterization.

This research highlights how evolution can adapt even the most 
familiar molecules for entirely new purposes, transforming vitamin 
B12 from a metabolic cofactor into a sophisticated light sensor that 
helps bacteria survive in changing environments.

R. Rios-Santacruz (IBS), K. Pounot (ESRF),
N. Coquelle (IBS), S. Schianchi (IBS), S. Engilberge (IBS), 
M. Levantino (ESRF), A. Royant (IBS/ESRF),
M. Weik (IBS), G. Schirò (IBS)
[1] Rios-Santacruz R, Poddar H, Pounot K, Heyes DJ et al. (2026) Nature, 650, 
1045-1052.

Figure 1: Spatiotemporal photoactivation mechanism of CarH. (a) In the dark, CarH assembles as a tetramer, with each monomer comprising two 
domains that bind vitamin B12 in between. In the dark state (i) the photolabile bond between the Co atom and the C5′atom is well-defined. Following 
green light photoexcitation, sequential photointermediates (ii–iv) are formed, these include a bi-radical state at 10 ns after photolysis of the bond (ii), 
a Co–C4′ adduct at 3 μs (iii) and a mono-histidine state at 10 ms (iv) to finally end in the light state (v) associated with tetramer dissociation (b). Time 
constants (0.5 μs, 7 ms and 0.6 s) for the transitions between species ii–v are indicated. 

How bacteria protect themselves from sunlight
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Tardigrades are microscopic aquatic animals that exhibit 
remarkable resistance to environmental stress, including radiation, 
cryogenic temperatures and desiccation, that would be fatal for 
the vast majority of living organisms. Although the origins of 
this extremotolerance are poorly understood, tardigrade-specific 
intrinsically disordered proteins are known to play a crucial role, 
allowing the organism to survive in a dormant state for long 
periods of time (years), and to function normally upon return to 
ambient conditions. We previously used NMR spectroscopy to 
demonstrate [1] that one such protein, CAHS-8 from Hypsibius 
exemplaris, is largely disordered in solution, with long (94 and 
33 amino acids) dynamic tails at the N- and C-termini, flanking a 
central helical domain comprising two helices of 56 and 28 amino 
acids. Remarkably, this monomeric protein undergoes a reversible 
conformational transition in response to environmental change, 
self-assembling to form a fibrous hydrogel in a transition thought to 
be integral to tardigrade stress resistance. 

The extraordinary properties of CAHS proteins to preserve 
biological material under extreme stress conditions without 
impacting the viability of the organism has made them the subject 
of curiosity and considerable research interest, not only because of 
their functional role, but also because of their exciting potential in 
terms of cryoprotection and biological preservation. Despite intense 
scrutiny, the molecular origin of the protection conferred by this 
conformational transition remains elusive.

Here we have used an integrated approach [2] , combining X-ray 
crystallography (ESRF) with NMR, atomic force and electron 
microscopy (IBS), to determine the atomic structure of the fibrils. 
The crystal structure of the fibril was resolved to 2.6Å resolution, 
while EM and AFM were combined to describe the supramolecular 
assembly, and NMR and molecular modelling to probe the 
behaviour of the disordered tails in the fibrillar assembly. Individual 
fibrils are formed from a single extended helix that dimerises via 
two distinct interfaces situated on alternate faces of the same helix. 
The combination of these two interfaces mediates a unique mode 
of assembly resulting in a continuous fibril. Fibrils interact in a 
pairwise manner, apparently via their disordered domains, to form 
straight fibres.

This study will inform further investigation of the molecular basis 
of stress resistance in tardigrades, while providing new avenues for 
peptide pharmaceuticals, drug delivery, preservation of biomass or 
design of stress-tolerant proteins. 

A. Malki (IBS), J.-M. Toulon (IBS), E. Mikkola (IBS), D. 
Maurin (IBS), J.-L. Pellequer (IBS), M. Nanao (ESRF) and 
M. Blackledge (IBS)
[1] Malki A, Teulon JM, Camacho-Zarco AR, Chen SW et al. (2022) Angew Chem 
Int Ed Engl, 61, e202109961
[2] Malki A, Teulon JM, Mikkola EA, Maurin D et al. (2026) Angew Chem Int Ed 
Engl, 65, e19912

Figure 1: We present the atomic structure of the fibril formed by an intrinsically 
disordered protein that has been shown to be responsible for remarkable 
environmental stress in tardigrades. X-ray crystallography reveals a unique 
mechanism of fibril assembly whereby a single helix forms a stable, antiparallel 
coiled-coil dimer, which then assembles into a single continuous fibril via a second 
coiled-coil interface on the opposing face of the helix. (background negative 
staining EM, top left AFM, atomic structures (yellow and blue/magenta – X-ray 
crystallography).

Figure 2: NMR reveals that the long, disordered tails (red and blue) remain 
flexible in the fibril. Interactions between these domains appear to stabilise 
the formation of the straight fibre formed by adjacent fibrils.

Fibril Structure of Desiccation-Protective Tardigrade Protein CAHS-8 (or 
Towards a Molecular Understanding of the Secret of Eternal Life?)

S c i e n t i f i c  h i g h l i g h t s
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Figure 1: BSxCuBE-Web tab for batch data collection using the bioSAXS sample changer. The layout mirrors the sample positioning in the sample 
changer robot to support intuitive configuration and automated queuing.

BM29 is a dedicated biological Small Angle X-ray Scattering 
(bioSAXS) beamline for the study of biological macromolecules 
in solution at the ESRF that is operated by the ESRF-EMBL Joint 
Structural Biology and bioImaging Group (JSBIG). BM29 was 
built as part of the ESRF Phase 1 upgrade program with user 
operation commencing in 2012 [1]. BM29 underwent a significant 
refurbishment, including source optimisation, instrument 
upgrades, and a complete redesign of the whole experimental 
control system to exploit the high-quality of X-ray beam delivered 
by ESRF Extremely Brilliant Source upgrade in 2020 [2]. As part 
of this a new open-source, web-based platform called BioSAXS 
Customized Beamline Environment (BSxCuBE-Web) was 
designed to streamline, automate and enhance bioSAXS data 
collection [3]. BSxCuBE-Web offers an intuitive and user-friendly 
interface for expert and non-expert users alike, to easily define 
and run bioSAXS experiments, as well as to monitor both raw and 
processed data. This interface has been validated using a wide 
range of biological samples and continues to be actively developed 
in response to bioSAXS user feedback and evolving experimental 
requirements. 

While BSxCuBE-Web facilitates routine high throughput bioSAXS 
measurements, a second sample exposure unit (SEU2B) is 
available on demand [2]. This setup allows for more customized 
experiments, especially when combined with flexibility of 3D 
printing options available through the Partnership for Soft 
Condensed Matter. Together these developments expand bioSAXS 
measurements on BM29 to biomolecular condensates, crowded 
systems, and viscous solutions using gel chips as well as protein-
ligand interactions through in situ mixing devices for time-
resolved studies. To facilitate these new capabilities new tabs, 
functionalities and experimental set-ups are being introduced to 
BSxCuBE-Web to ensure that all bioSAXS experiments remain as 
easy and user friendly as possible to new and old users alike.

A. McCarthy (EMBL), A. Popov (EMBL), H. Fisher (ESRF) 
and M. Tully (ESRF)
[1] Pernot P, Round A, Barrett R, De Maria-Antolinos A et al. (2013)
J. Synchrotron Rad, 20, 660-664. 
[2] Tully MD, Kieffer J, Brennich ME, Cohen Aberdam R et al. (2023) 
J. Synchrotron Rad, 30, 258-266. 
[3] Florial JB, Oscarsson M, Beteva A, Fisher S et al. (2026) J. Synchrotron Rad, 
33, 884-895.

News from the platforms
BSxCuBE-Web – a web application for bioSAXS high-throughput
collection and experimental control on BM29
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AXIS: a lab-in-the-loop machine learning method for automating
crystal screening
The way structural biologists investigate the mysteries of protein 
folding has changed greatly over the past few decades, thanks to 
technological developments. Several innovations in the field of 
macromolecular crystallography developed at EMBL Grenoble have 
enabled tedious manual processes to be almost fully automated, 
thereby improving sample quality and accelerating data collection. 
However, some steps of the crystallisation process still require 
manual intervention, one of them being crystal screening and 
identification. The Marquez Team, who operate the High-through-
put Crystallisation and fragment screening Facility (HTX lab) at 
EMBL Grenoble, a PSB platform, addressed this issue by developing 
an AI-based training method called AXIS (AI-based Crystal 
Identification System) [1]. This method is based on a lab-in-the-loop 
approach combining large computer vision models with expert input 
captured via the CRIMS software. It provides a simple and cost-
effective AI-assisted automated screening system that speeds up 
structure-based drug design. 

Aurelien Personnaz, who has a background in computer science 
and experience in web development and applied AI, developed the 
new training method to predict the probability of crystal formation 
using visible and ultraviolet images. He started from a large Vision 
Transformer model – a type of model adapted for computer vision 
tasks and sharing architectural principles with Large Language 
Models –, that was pre-trained on millions of images.  CRIMS-AXIS 
was thus born, but it still needed polishing. He adopted a ‘lab-in-

the-loop’ approach for the training method, comparing machine 
learning predictions with manual inputs from hundreds of expert 
scientists carrying out experiments at the HTX lab and captured via 
the CRIMS software. By focusing on discrepancies between machine 
learning predictions and human scores, this method accelerates the 
learning process. However, humans can also make mistakes. For 
each conflicting score, the HTX experts had to determine whether 
the machine or the scientist was correct. In each iteration, an 
extended training dataset together with the curated data to retrain 
the model was added. The first iteration showed obvious errors, 
but in the second iteration, it made fewer mistakes, and after three 
iterations performance was similar to or better than that of human 
scorers. 

Fully integrated into the CRIMS software, CRIMS-AXIS identifies 
crystals, as well as needles or other crystal forms. The model has 
received positive feedback from the users. AXIS removes critical 
bottlenecks, particularly in the context of extensive crystallisation 
screens, or fragment screening projects unlocking the potential for 
higher levels of automation that are key in both fundamental and 
translational research.

M. André (EMBL), A. Personnaz (EMBL),
and J. A. Márquez (EMBL)
[1] Personnaz A, Sung S, Bourgeas R, Unni S et al. (2026). IUCrJ, 13, 
235–248.
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Nano-electrospray ionisation source enables the preservation of non-covalent interactions to study macromolecular 
assemblies by native MS. Samples are buffer exchanged into ammonium acetate and then loaded into a glass capillary 
coated with a metal to make it conductive. A voltage (such as 1.2 kV) is applied to obtain the spray of ions inside the mass 
spectrometer.

Combining native mass spectrometry, mass photometry and electron
microscopy to study the yeast translation initiation multifactor complex
The yeast translation initiation multifactor complex (MFC) is a 
large and dynamic assembly (587 kDa) that binds the ribosomal 
pre-initiation complex (PIC) and promotes loading of the initiator 
methionyl tRNA into the peptidyl site of the 40S ribosomal subunit. 
Although formation of the MFC has been described for many 
years, the interactions between its constituent eukaryotic initiation 
factors (eIFs) and the mechanism of MFC assembly remain poorly 
understood.
Through an INSTRUCT-supported collaboration, the Mass 
Spectrometry (MS) platform at IBS/ISBG hosted Borja Saez de 
la Fuente, a PhD student from the Instituto de Biomedicina de 
Valencia (IBV-CSIC), to investigate MFC using native MS. Native 
MS preserves non-covalent interactions, enabling the study of 
intact macromolecular assemblies. By accurately determining the 
mass of intact non-covalent complexes, native MS can reveal their 
stoichiometry, identify direct interactions between their components, 
and unravel the hierarchy of an assembly pathway through stepwise 
reconstitution experiments [1]. Borja had previously analysed 
yeast MFC using negative-staining electron microscopy (EM) and 
mass photometry (MP). By combining EM, MP and native MS, the 
study provided new insights into the critical role of eIF5 during 
MFC assembly. Notably, the results reveal that two copies of eIF5 
participate in MFC formation: one eIF5 molecule engages eIF2β and 
eIF2γ, while a second eIF5 molecule interacts with eIF1 together with 
eIF3c. 

The work highlights the strong complementarity between MP 
and native MS for studying large macromolecular assemblies. 
Both techniques are rapid and label-free, but each offers distinct 
advantages [3]. MP is compatible with a broad range of buffer 
conditions and is more sensitive than native MS, enabling 
measurements at nanomolar concentrations. In contrast, native MS 
requires a volatile buffer such as ammonium acetate, but provides 
substantially higher mass accuracy. Importantly, native MS helped 
resolve stoichiometries and heterogeneous populations that were 
more difficult to distinguish by MP alone, particularly for smaller 
components such as eIF5, which lies close to the lower detection 
limit of MP. 
Overall, the combination of MP and native MS proved essential 
for gaining new insights into MFC assembly, illustrating the power 
of complementary biophysical approaches for studying large and 
dynamic macromolecular complexes.

E. Boeri Erba (IBS)
[1] Boeri Erba E, Signor L, Petosa C (2020) J. Proteomics, 222, 103799. 
[2] de la Fuente BS, Villamayor-Belinchon L, Ciges-Tomas JR, Lopez-Redondo M
et al. (2026) Protein Sci., 35, e70550.
[3] Huang X, Kamadurai H, Siuti P, Ahmed E et al. (2023) J. Am. Chem. Soc., 145, 
14716-14726. 
[4] https://analyticalscience.wiley.com/content/article-do/understanding-
strengths-and-limitations-mass-photometry
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D22 Autosampler
This robot (Figure 1A) aims at increasing the measurement through-
put and improving buffer subtraction for BioSANS experiments.

The samples (minimum 200 µL) are placed in PCR-stripes of 250 
µL microtubes, the same as for BM29 (BioSAXS, ESRF). Up to 
96 samples and buffers can be placed in the robot and scheduled 
for measurement. The measurement sequence can be prepared in 
advance on a virtual NOMAD instance available on Visa. 

The interface (Figure 1B) figures the 96-well-plate, and for each 
position, the user defines the sample title and its exposure time. 
The sample is loaded into the cell, measured and placed back 
into its microtube. Then the needle goes into a cleaning position, 
where it is cleaned (inside and outside) and dried, together with 
the measurement cell, before running the following sample. The 
cleaning procedure includes up to 10 steps, 4 different solutions and 
dry air. The default solutions (water, hellmanex 2%, Ethanol 70% 
and Isopropanol) as well as their sequence and amount, can easily 
be changed depending on the sample. Cleaning and drying take 
about 2 min per sample. 

Together with the recent D22++ instrument upgrade (second 
detector and semi-transparent beamstop) which enables measuring 
the full Q-range (> 0.003 Å-1 to 0.5 Å-1) and the transmission in a 
single exposure, this autosampler simplifies data collection. Buffers 
and samples being measured in exactly the same cell and position, 
the buffer subtraction is more accurate and does not require any 
adjustment for cell thickness uncertainty. Its use is limited to low-
viscosity samples, although a mode of slow loading exists for slightly 
viscous solutions, and the whole setup can be set to the desired 
temperature.

Using 230 µL of sample, users can first collect SAXS data on BM29, 
which uses and discards approximately 20 µL, before transferring 
the samples to D22 for SANS data collection, and reuse the sample 
for quality/activity check. A mail-in service can be discussed after a 
first hands-on experiment.

A. Martel (ILL)

Figure 1: New D22 autosampler: A: Photo of the autosampler showing the cleaning solution valve (V), the syringe for sample loading (S) and 
the measurement cell (C). B: NOMAD interface created by Abdelali Elaazzouzi for controlling the autosampler, where the user can define its 
measurement sequence and the cleaning routine. 
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From 19–22 May 2026, the 8th edition of the Instruct | FRISBI 
| PSB Grenoble Cryo-EM Course on Sample Preparation took 
place on the EPN campus. The workshop brought together 16 
participants for 3.5 days of hands-on training in cryo-electron 
microscopy sample preparation and optimisation.

Jointly organised by IBS, ESRF and EMBL Grenoble, with 
support from Thermo Fisher Scientific (TFS), the course 
combined introductory lectures with practical sessions on 
cryo-grid vitrification and grid screening. Participants worked 
closely with expert tutors and were encouraged to bring their 
own biological samples, gaining experience with real-world 
cryo-EM challenges.

Training activities included plunge freezing with Vitrobot systems, grid screening on Glacios and Krios microscopes, and demonstrations of 
cryo-FIB milling workflows on the recently installed Aquilos 2 instruments.

A poster session during a PSB Get Together event provided opportunities for scientific exchange and networking between participants 
and local researchers. During the event, Daouda Traoré (TFS) organised a cryo-EM quiz, with the prize—a brick-model Titan Krios G5 
microscope—awarded to Sarah Mialet (IBCP, Toulouse).

The workshop continues to play an important role in transferring practical cryo-EM expertise to new users and strengthening the European 
cryo-EM community.

L. Zarkadas (IBS-ISBG EM platform)

8th Cryo-EM Course on Sample Preparation
EVENTS

Figure 1:The upgraded D11 SANS instrument at the ILL based on 
the new web animation.

Figure 2: Representative D11 SANS intensity profile for a solution of 
intact E. coli cells, recorded down to q = 3·10-3 nm-¹ (~2 µm in real 
space). Samples courtesy of J. Devos (ILL).

The D11 Small-Angle Neutron Scattering (SANS) instrument at 
the ILL has successfully restarted operations in 2025 following 
a major upgrade of its detector and optical systems. D11 is the 
archetypal SANS that began user operations in 1972, and its design 
was subsequently adopted worldwide. It remains the longest such 
instrument, with a maximum sample-to-detector distance of 
40m. The new developments significantly boost the instrument's 
performance, making it an excellent platform for challenging 
biological and biophysical investigations.

The higher neutron flux makes D11 particularly suited for the 
study of weak scatterers, dilute solutions, and highly sensitive 
biological systems, where maximizing data-collection efficiency 
is critical. Furthermore, the upgraded configuration allows users 
to access exceptionally low momentum-transfer ranges (q-values 
down to approximately 2·10-3 nm-1, corresponding to ca. 3 µm). 
D11 effectively bridges the gap between conventional nanoscale 
structural analysis and optical microscopy.

This expanded spatial window opens exciting possibilities 
for structural biologists on the EPN campus. It allows for 
the non-destructive, in situ investigation of large, complex 
macromolecular assemblies. Key areas of application include the 
study of liquid-liquid phase separation (LLPS) in proteins — a 
phenomenon of growing interest in cellular biology — as well as 
the characterization of intact, micrometer-sized living systems, 
including E. coli bacteria in solution.

To help users plan experiments, an updated interactive animation 
of D11's capabilities is now available online, see https://www.ill.
eu/en/for-ill-users/instruments/instruments-list/d11/. Groups 
interested in applying for beam time or exploring collaboration 
through the PSB partnership are encouraged to contact the D11 
team directly.

D. Zákutná (ILL), R. Schweins (ILL) and S. Prévost (ILL)

New Capabilities for Structural Biology at the D11 SANS Instrument

https://www.ill.eu/en/for-ill-users/instruments/instruments-list/d11
https://www.ill.eu/en/for-ill-users/instruments/instruments-list/d11
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Grenoble cryo-EM club 

ESRF User dedicated symposium 2026: Brilliant source for
brain complexity: Synchrotron-Driven Neuroscience Discoveries 

The Grenoble cryo-EM club brings together researchers, students and engineers working in cryo-electron microscopy and structural biology 
from EPN campus and other Grenoble institutes. It is a collaborative initiative of IBS, EMBL and ESRF, supported by PSB, and features 
quarterly meetings designed to encourage discussions, share recent research and strengthen community connections. Each session includes 
invited keynote speakers highlighting cutting-edge advances in cryo-EM.

The fourth and fifth meetings, held in December 2025 and March 2026, 
at the IBS seminar room, continued this exchange. The fourth meeting 
(4 December 2025) had a special PSB get-together and featured three 
invited speakers - Antoni Wrobel (University of Oxford), Stephen Muench 
(University of Leeds), and Florian Wollweber (EMBL Grenoble), covering 
viral entry and evolution, advanced sample preparation and time-resolved 
cryo-EM, and multi-scale imaging of Asgard archaea. 

Building on this momentum, the fifth meeting (26 March 2026) hosted 
a keynote by Juliette Fedry (MRC Laboratory of Molecular Biology) on 
cryo-ET of mammalian proteostasis, alongside talks from IBS, EMBL, and 
ESRF researchers on photoreceptors, type-III restriction enzymes and 
bacteriophages, highlighting methodological advances in cryo-EM and 
cryo-ET.

Both events, which were attended by around 80 participants, encouraged 
lively discussion, networking, and exchange between researchers at 
different career stages in a friendly, informal atmosphere.

The event series is organized with the support of IBS, EMBL, ESRF, 
GRAL and PSB, together with members of the Grenoble cryo-EM community.

F. Weis (IBS), W. Galej (EMBL) and E. Kandiah (ESRF)

Held on 4 February in the IBS Seminar Room as part of the ESRF 
User Meeting 2026, this User-Dedicated Microsymposium (UDM) 
showcased how synchrotron radiation is transforming neuroscience 
through quantitative, multi-scale studies of brain structure, 

chemistry and function. The programme spanned structural biology 
(including cryo-EM and cryo-ET), multimodal X-ray imaging 
and spectroscopy, addressing neuronal organisation, disease 
mechanisms and brain dynamics.

© R. Cubitt

The Higher European Research Course for Users of Large 
Experimental Systems (HERCULES) is a European doctoral 
institution founded in 1991 by the University of Grenoble Alpes and 
Grenoble INP-UGA. Since then, it has become world-renowned for 
training the scientific community in using large-scale facilities which 
deliver neutron and synchrotron radiation, as well as radiation from 
free-electron lasers. During the five-week-long school programme, 
participants spend four weeks at the EPN campus in Grenoble — 
home to ILL, ESRF, EMBL and IBS — and one week at one of the 
large-scale facilities of the HERCULES partners: ALBA in Barcelona, 
DESY and the European XFEL in Hamburg, ELETTRA and FERMI 
in Trieste, KIT in Karlsruhe, MAX IV and ESS in Lund, PSI in 
Villigen and SOLEIL in Saint-Aubin. Each year, more than 250 
lecturers and tutors who are world leaders in their field are involved 
in the school.

Over the past thirty-five years, HERCULES has trained more than 
2,500 scientists. It has built up a unique community of users of 
large-scale facilities in Europe and around the world over the years, 
playing a crucial role in their development and success. To celebrate 

the 35th anniversary of HERCULES, the ILL, ESRF and HERCULES 
School organised a two-day workshop in Grenoble on 27-28 March 
2026. The event brought together representatives of the large-scale 
facilities, the user community and former HERCULES participants. 
The workshop featured presentations by past HERCULES 
participants and large-scale facilities network representatives, as 
well as round-table discussions. A session was also dedicated to two 
general public presentations showcasing the importance of large-
scale facilities in society.

The workshop was a unique opportunity to review the rapid 
development of large-scale facilities over the last fifteen years, 
consider the future development of the field, and reflect on the long-
term need to train the next generation of expert users in Europe and 
internationally.

G. Schirò (IBS, Hercules Deputy Director)

HERCULES celebrated its 35th anniversary!
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The one-day event was structured into three sessions: Structural 
Biology, Chemical Analysis of the Brain and Brain Imaging, and 
attracted 126 registered participants. Six keynote lectures delivered 
by Nicola G Abrescia, CIC bioGUNE, Spain; Mariam Andersson, 
DTU, Denmark; Radu Aricescu, MRC Laboratory of Molecular 
Biology, UK; Joanna Collingwood, Warwick University, UK; 
Richard Ortega, CNRS/University of Bordeaux, France; Alejandra 
Sierra Lopez, University of Eastern Finland, covered topics ranging 
from neuronal circuit engineering to synaptic metal mapping, 
iron speciation and cross-scale CNS imaging. Seven contributed 
talks complemented the keynotes, including work on neuronal 
receptor activation and allosteric modulation (G. Lebon, Institut de 
Génomique Fonctionnelle, Montpellier), advanced medical imaging 
(M. Fratini, CNR-Nanotec, Italy), nano-XRF of amyloid-beta 
plaques (L. Lemelle, ENS Lyon), vibrissae tactile sensor mapping 

(B. Gerhardt, Humboldt-Universität zu Berlin), X-ray connectomics 
(A. Schaefer, The Francis Crick Institute, UK), Nervous System of 
the Idiosepius hallami Pygmy Squid (M. Corrales, MRC Laboratory 
of Molecular Biology, UK) and neuromusculature reconstruction 
(A. Azevedo Dept. of Neurobiology & Biophysics, University of 
Washington, USA). Joint poster sessions fostered discussion and 
networking throughout the day.

We were delighted by the strong attendance of young scientists. This 
UDM represents a promising step toward bridging neurobiology and 
synchrotron science communities, from molecular mechanisms to 
brain-wide organisation.

S. Bohic (ESRF), A. Pacureanu (ESRF),
M. Soler-Lopez (ESRF), F. Palermo and C. Romao (ESRF 
User Organisation)

PSB Spotlight on “Single-Molecule Technology”
The PSB Spotlight on “Single-Molecule Technology” took place on 16 October 2025, and gathered over 70 registered participants in the IBS 
seminar room. The aim of this event was to present two single-molecule techniques: (i) optical tweezers, and (ii) atomic force microscopy 
(conventional, high speed and correlative), to illustrate the potential of these two techniques to provide functional insight into dynamic 
processes that are difficult to apprehend with classical structural biology approaches, as well as to pinpoint the strengths, but also the 
limitations of these techniques. 

During the first session dedicated to optical tweezers, Thomas Quail 
(EMBL Heidelberg) described how to combine interdisciplinary 
approaches, including single-molecule biophysics, to study transcription 
factor search strategies and genome self-organisation, and Fabien Montel 
(ENS Lyon) detailed how optical tweezers can be used to probe DNA-
protein interactions to characterise the transport of biomolecules in 
artificial and biological nanopores. At the end of the session, the Lumicks 
company that has developed the C-Trap optical tweezers instrument, 
briefly presented their technology and its applications to follow 
interactions between diverse biological objects (cells, proteins, nucleic 
acids, sugars, LLPS,…). The second session focused on AFM. Lorena 
Redondo (Institut Pasteur Lille) presented her work on the influence of 
membrane mechanics on the cellular response to infection, through the 
study of lipid membrane dynamics and phase behavior using AFM, and 
Luca Costa (CBS, Montpellier) described how to probe biomolecular 
condensates using correlative fluorescence-AFM.

The organisers thank the sponsors of the event (CEA/IRIG, GRAL, PSB, and 
Lumicks) for their financial support, the invited speakers for their insightful presentations, which were followed by lively discussions, and all 
the participants for making this spotlight a success.

F. Bernaudat (PSB)

Top from left to right: Thomas Quail (EMBL Heidelberg), Fabien Montel 
(ENS Lyon), Aida Llauró (Lumicks), Lorena Redondo (Institut Pasteur 
Lille), and Luca Costa (CBS, Montpellier).
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ANNOUNCEMENTS

Sagar Bhogaraju, group leader at EMBL Grenoble, has been awarded the Impulscience® grant by 
the Fondation Bettencourt Schueller for his work on ubiquitin signalling in disease and physiology. 
This prize comes with €2.3M of grant money, which will support Sagar and his team as they investigate 
novel cell signalling mechanisms involved in diseases such as cancer, using a multidisciplinary approach 
combining structural biology, cell biology, and proteomics-based methods.

Nicolas Caramello, former ESRF PhD student and now a postdoc in the GSY group at the IBS, was 
awarded the biology thesis prize of the French Crystallographic Association (AFC), presented 
every two years. The prize recognises his doctoral work on the development of time-resolved protein 
crystallography methods on the microsecond to second timescale, as well as time-resolved crystallographic 
and spectroscopic studies of a wide range of proteins, including light-sensors, photoenzymes, and 
metalloenzymes, under the supervision of Antoine Royant (IBS/ESRF) and Arwen Pearson (University of 
Hamburg).

GRAL-48H
The fifth edition of the GRAL-48H meeting, organised by the 
Labex GRAL (Grenoble Alliance for Integrated Structural and 
Cell Biology), took place in Autrans on 17-18 November 2025, and 
gathered around 120 participants from the GRAL labs (BioSanté, 
BGE, IBS, LCBM, and LPCV) as well as close collaborators in 
Grenoble, including EMBL, ESRF, GIN, IAB, and LJK.

The meeting was organised around four sessions covering the 
major research themes of interest of the labex (Infection Biology  ; 
Genome Biology & Cellular Function and Dysfunction ; Cellular 
Organization ; Artificial Intelligence & Technical session), and 
included three plenary lectures by keynote invited speakers: Petr 
Chlanda (Heidelberg University, DE), Christian Fankhauser (Center 
for Integrative Genomics, University of Lausanne, CH), and Joana 
Pereira (VIB.AI and Katholieke Universiteit Leuven, BE). The 
conference also highlighted young scientists, who were given the 

opportunity to present their work through short talks and posters, 
and a selection committee awarded the “Best poster” prize to Marie 
Thirion (IBS).

The two-day retreat included as well various team building activities 
such as hiking, an escape game, or a friendly biathlon competition, 
where participants braved the elements to test their air rifle 
marksmanship and their ability to stay on their feet while sprinting 
through the rain!

The meeting also provided an opportunity to introduce the new 
Labex GRAL coordinator, Hélène Marche (helene.marche@ibs.fr), 
whose appointment coincided with the event

The organizing committee expresses its gratitude to all attendees 
and looks forward to the sixth edition in 2027. 

F. Bernaudat (PSB)

PSB Spotlight on “Single-Molecule Technology”
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Irina Gutsche, leader of the MICA group at the IBS, has received the 2025 Jacques Piraud Prize of 
the French Foundation for Medical Research (FRM) for her work in state-of-the-art electron microscopy 
to decipher fundamental biological mechanisms and to unlock new therapeutic approaches. Her research 
work includes the study of the respiratory syncytial virus, responsible for bronchiolitis in infants and severe 
pneumonia in older individuals. Her team also studies mechanisms of antimicrobial resistance in bacterial 
pathogens, as well as survival strategies of other types of bacteria faced with extreme stress conditions.

Rebekka Wild, team leader at the IBS, has received the 2025 Paoletti Prize for her work on 
glycosaminoglycans at the molecular level. The goal of her team is to better comprehend these fascinating 
macromolecules by studying their biosynthesis, which requires more than a dozen of glycosyltransferases 
and modifying enzymes within the Golgi apparatus. They use cryo-electron microscopy in order to elucidate 
the molecular structure and mechanism of these enzymes.
Photo: Margaux Molinas

Renewal of the PSB Collaboration Agreement
In view of the PSB’s success since 2002, reflected in fruitful collaborations and the implementation of a 
unique palette of technical platforms for integrated structural biology, the Partners have renewed their 
engagement in the Partnership by extending their Collaboration Agreement for a further five-year period, 
starting from 1 July 2026.

Stephen Cusack, Head of EMBL Grenoble from 1989 to 2022, has been awarded by the EMBL Alumni 
Association the 2026 Lennart Philipson Award in recognition of his profound contributions to 
structure-guided drug development against major human pathogens. Across his career, Stephen has 
combined fundamental discovery with an unwavering commitment to translational research, ensuring 
that structural insights contribute towards tangible therapeutic outcomes. His research on aminoacyl-
tRNA synthetases has contributed to an FDA-approved drug and additional antibiotic compounds 
progressing through clinical trials, and his studies of the influenza virus cap-binding and endonuclease 
domains ultimately supported the development and commercialisation of the influenza drug baloxavir 
marboxil (Xofluza). Stephen is currently Emeritus at EMBL and Visiting Professor of Structural Biology at 
the University of Oxford. In the scientific highlight section of this newsletter (page 1) you can read about 
Stephen’s recent publication on how influenza polymerase pirates cellular Pol II. 

NEWCOMERS
Mina Hajizadeh joined the Institut Laue-Langevin (ILL) in October 2025 as an AMBER Postdoctoral 
Researcher in the Biology, Deuteration, Chemistry and Soft Matter group. Her postdoctoral project, titled 
“Developing new tools for structural biology of biomacromolecular complexes in solution: a joint SAXS/
SANS contrast variation study of the membrane protein FhuA,” focuses on advancing neutron- and 
X-ray-based methods for the structural characterization of biomacromolecular complexes in solution, 
with particular emphasis on SAXS/SANS contrast variation. She completed her PhD in Physics at the 
University of Tartu, where she studied the structure and dynamics of photoactive proteins using in situ 
neutron scattering methods. Her broader research interests include SANS, SAXS, time-resolved neutron 
scattering, protein structure, and molecular dynamics simulations.

Since March 2026, Mina has joined the PSB Newsletter editorial team, as the ILL correspondent.

A n n o u n c e m e n t s
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Florian Wollweber joined EMBL Grenoble in November 
2025 to start his group, which develops and applies multi-scale 
imaging methods to study the origin of the complex cellular 
organisation of eukaryotes. The PSB Newsletter interviewed 
Florian, to learn more about him and his work, and to have his 
views on becoming a research group leader.

Could you tell us a few words about yourself and your 
scientific background?
I did my PhD in Germany, where I worked on mitochondrial 
ultrastructure. Fascinated by their endosymbiotic origin and, 
more broadly, by the question of how eukaryotic cells evolved.
I then moved to the lab of Martin Pilhofer at ETH Zurich for my 
postdoctoral research to study archaeal relatives of eukaryotes 
using imaging approaches such as cryo-electron tomography, 
expansion microscopy, and super-resolution light microscopy.

Why did you choose to come to EMBL Grenoble and the 
EPN campus?

EMBL Grenoble is a very exciting place for the kind of research 
I want to do because it brings together structural biology, 
advanced imaging, technology development, and a highly 
collaborative scientific environment. The EPN campus is 
particularly attractive because it creates a unique concentration 
of expertise and infrastructure for structural and molecular 
biology. For our research, which depends on technically 
demanding imaging workflows and on combining different 
methods, this environment is ideal. It allows us to work at the 
interface between cell biology and structural biology, while also 
benefiting from close interactions with scientists who develop 
and apply cutting-edge technologies.

What is the research topic in your lab and how do you 
expect it will evolve in the next few years?
We are trying to understand one of the biggest mysteries in 
biology, the origin of eukaryotes. This is a particularly difficult 
question to address. Eukaryotic cells originate from a merger 
of at least two different cells: a bacterium that later became 
the mitochondrion and an archaeal host cell. This event likely 
happened only once, about two billion years ago. The closest 
living relatives of this archaeon, called Asgard archaea, were 
only discovered recently. Their cell biology must be incredibly 
exciting, because their genomes encode a large number of 
proteins that one can typically only find in eukaryotes. This 
could, of course, suggest that these cells are already somewhat 
complex – but we don’t really know much yet. The problem is 

that they are extremely difficult to work with: they grow very 
slowly, sometimes taking weeks or months to divide, and are 
challenging to maintain in the lab.
We use a combination of different imaging techniques to 
study these cells, such as cryo-electron tomography (cryo-
ET), expansion microscopy, and other (super-resolution) 
light microscopy modalities. Even though these samples are 
exceptionally challenging to visualise, these imaging tools 
have already allowed us to discover that these archaea have 
a complex cell architecture with protrusions and, similar to 
eukaryotes, an actin and microtubule cytoskeleton. We now 
want to mechanistically study their cell biology to reconstruct 
what the eukaryotic ancestor might have looked like. In parallel, 
we will also apply our imaging approaches to a number of non-
model eukaryotes to address related questions in evolutionary 
cell biology – for example, how an endosymbiont might 
become a fully integrated organelle. In both cases, one of our 
long-term goals is to develop tools to image cells directly from 
environmental samples, simply because most organisms cannot 
be grown in the lab.

Had you heard about the PSB before coming here and 
how do you think it will help you in your research?
Yes, I had heard about the Partnership for Structural Biology 
as a very strong environment for integrated structural biology. 
The PSB brings together EMBL Grenoble, ESRF, ILL, and 
IBS on the EPN campus and provides access to a broad 
range of structural biology platforms, expertise, training, and 
collaborative opportunities. For my group, this is extremely 
valuable. Our work depends on integrating methods rather 
than relying on a single technique. Cryo-ET is very powerful, 
but it is also technically challenging and often needs to be 
complemented by other imaging modalities and other structural 
biology approaches. Being embedded in the PSB should help 
us build these bridges more efficiently and interact with people 
who approach biological questions from different technical and 
conceptual angles. 

What have been the challenges in starting a new lab and 
creating your own group?
A major challenge has been that everything happens at the 
same time: recruiting people, writing grants, purchasing and 
setting up equipment, establishing workflows, and learning 
many practical aspects of running a lab. Combined with the fact 
that we work with rather challenging organisms and imaging 
workflows, this has made the first months very busy - but also 
extremely exciting.

What advice would you give a young researcher?
I would encourage them to reconsider why they want to do 
science at every new step of their career, and not to be afraid to 
switch fields if their curiosity takes them elsewhere. I started 
out studying biomedical sciences as an undergraduate, then 
focused on mitochondrial ultrastructure during my PhD. Driven 
by a fascination with their endosymbiotic origin, this eventually 
led me to study the origin of eukaryotes in strange archaea and 
protists. Switching fields is not easy, but it can definitely be one 
of the most exciting aspects of being a scientist!

https://www.nature.com/articles/s41586-022-05550-y
https://www.sciencedirect.com/science/article/pii/S0092867425002545?via%3Dihub
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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. 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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11th September 2026 - EPN Campus Colloquium “Questioning the reproducibility and integrity of scientific publications” 
by Raphaël Lévy, Université Sorbonne Paris Nord

This colloquium will take place in the ESRF auditorium at 2:00 pm, and will be followed by a coffee break with the speaker at 3:00 pm.
The belief that science is self-correcting is consubstantial to the scientific enterprise. Yet, the careful reader of the scientific literature is 
confronted to a high proportion of uncorrected misconceptions, errors and fraud. Thus, the ERC Synergy project NanoBubbles asks the 
question of how, when and why does science fails to correct itself. In the context of this project, the NanoBubbles Reproducibility Initiative 
investigates the robustness of highly cited articles in nanobioscience. It starts from a paradox: hundreds of articles report the use of 
nanoparticles as efficient intracellular sensors of various cytosolic target (ions, mRNAs, etc). Yet, nanoparticles enter cells by endocytosis, a 
process that results in their confinement within intracellular vesicles, the endosomes, where they do not have access to the targets they are 
supposed to detect. As an attempt to solve that paradox, the replication initiative focuses on the most cited articles reporting intracellular 
sensing with nanoparticle probes. The presentation will introduce the NanoBubbles replication initiative, the open science approach that 
was adopted, the results and conclusions of the first replication and present an open call for contributions to this replication effort. The 
presentation will conclude with a general discussion on the (lack of?) reliability of the scientific literature and of the various approaches that 
could be used to improve it.

To register to the colloquium: https://forms.gle/MnBDyfiU33bZViP18

18th to 20th November 2026 - ESS-ILL User Meeting 2026, Lund, Sweden

 The joint ESS–ILL User Meeting brings together the international neutron community to share the latest scientific results, discuss emerging 
opportunities in neutron research, and provide updates on the development and capabilities of both facilities. The programme will feature 
plenary talks, facility updates, and scientific discussions highlighting the role of neutron scattering in addressing major scientific and societal 
challenges.

For further information and registration: https://indico.ess.eu/event/3945/ 

2nd to 4th December 2026 - Advanced Methods in Ambient Crystallography workshop

Room-temperature (RT) data collection in macromolecular crystallography (MX) is gaining renewed momentum because it provides 
structural information under near-physiological conditions. Compared with cryogenic data collection, RT methods can reveal functionally 
relevant conformational states, dynamics, and transient structural changes in a time-resolved manner, while also benefiting structure-
based drug design through the identification of hidden or rare binding states. RT collection also avoids the potential artefacts introduced by 
cryoprotectants and cryocooling. This in-person 3-day workshop will cover the different practical and theoretical aspects of room temperature 
data collection and structure determination on the first day, followed by practicals at the beamlines and data processing on the following days. 

For further information and registration: https://www.esrf.fr/home/events/conferences/addContent/content/esrf-events-list/amax2026.html 

DATES FOR YOUR DIARY

RETIREMENT
Pierre Métais began his career in 1982 at the University of Science, Technology and Medicine in Grenoble 
(USTMG), which later became the UJF and is now known as the UGA. He joined the pharmaceutical microbiology 
laboratory at the Faculty of Pharmacy, where, for over twenty years, he helped prepare microbiology practicals 
for students in their third to fifth years. From 1999 onwards, he worked concurrently under the supervision of 
Jacqueline Foucaud-Gamen and Emmanuel Drouet, and was introduced to the contract production of monoclonal 
antibodies. This work subsequently led to the HybrIsère project, a biotechnology platform serving public 
laboratories such as EMBL Grenoble and the IBS.
In June 2005, Pierre joined the EPN campus to work in the brand-new CIBB shared building, which was shared 
between the Institute of Molecular and Structural Virology led by Rob Ruigrok (IVMS, which became UVHCI 
from 2007 to 2015 and is now part of the IBS) and the partner institutes of the “Partnership for Structural 
Biology” (PSB). At the CIBB, Pierre was in charge of the lab services and the building’s common store. He also 
served as the UGA safety officer for the IBS teams at the CIBB. Always dedicated and ready to help, he was 

unrivalled in his ability to find the best deals from suppliers. His experience, technical knowledge and memory of the complete history of the 
instrument inventory were a major asset to the smooth running of the CIBB’s operations.

Pierre will now officially embark on a well-deserved retirement on 1 July 2026, and what we’ll miss most is his warm presence and infectious 
energy. Farewell Pierre, all the best and thank you for all these years together.
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