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Welcome
Welcome to the 2017 plenary meeting of the Association of Resources for
Biophysical Research in Europe-Molecular BioPhysics in Europe (arbre-mobieu).
This is the 5th meeting of arbre-mobieu and the first annual meeting in the
context of the COST Action CA 15126.
In addition to working sessions dedicated to the ongoing work of arbre-mobieu
we will be having 3 scientific sessions, 2 poster sessions and plenty of time
to network and to build bridges:
• Between each other
• Between technologies
• Between atoms, molecules and cells
• Between Academia and Industry
• Towards interface fields like microscopy and
atomic-scale structural biology
• Towards interdisciplinary and correlative
hybrid approaches/technologies
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At the venue
REGISTRATION DESK

The registration will be on the 22nd of March 2017, 9:30 and 10:00 and
between 12.30 and 14.00.

NAME BADGES

For identification and security purposes, participants must wear their name
badges when in the venue. You should show your badge at the Institute
entrance in order to have access to the building.

POSTER PRESENTATIONS

Posters should have 1.20m high and 0.90m wide, and will be presented
on the designated poster area outside the Corino de Andrade Auditorium.
All posters must be placed before Poster Session number 1 at the 22nd of
March and they should be removed after the end of poster sessions number
2 at the 23rd of March or in the Morning of the 24th.

INTERNET ACCESS

Wireless Internet is freely available throughout the i3S building. Access
instructions will be provided during the meeting.

Programme

Day 1 Wednesday , March 22
9.30 - 10.00

15.20 - 15-35

Rima Budvytyte, Lithuania

Registration

Real-time characterization of interactions between
proteins and lipidic membranes: a 15 year overview
of biosensor-based methods and applications

MEETING ROOM 1

Patrick England, France

10.00 - 13.00

Extended Core Management
Group meeting

12.30 - 14.00

Registration

13.00 - 14.00

Lunch

15.35 - 15-50

15.50 - 15.55

David Witte, NanoTemper Technologies GmbH

15.55 - 16.30

Coffee Break

16.30 - 17.00

Flash communications
Christine Ebel, France
Bárbara Gomes, Portugal
Marcin Makowski, Portugal
Milos Mojovic, Serbia
Marjetka Podobnik, Slovenia
Tina Daviter and Tom Jowitt, UK

MARIANO GAGO AUDITORIUM

14.00 - 14.15

Welcome
Frederico Silva and Mário Barbosa, i3S Director

14.15 - 14.30

Overview

17.00 - 17.15

Patrick England, France
14.30 - 15.00

KEYNOTE with the support from Bionavis
Surface Plasmon Resonance and Optofluidics
Characterization of Extracellular Vesicles

SESSION 1 MEMBRANES: LIPIDS, PROTEINS AND BEYOND
15.00 - 15.05

Nicolas Mignard, Wyatt Technology

15.05 - 15-20

Building Bridges with Biophysics: antimicrobial
peptides as new antibiotic paradigm - bridging
biophysical approaches to their pathogen effects.
Margarida Bastos, Portugal

Conformational changes governing dengue virus
capsid protein function and its inhibition by pep14-23
Nuno C. Santos, Portugal

17.15 - 17.30

Fredrik Höök, Sweden

10

Interactions of amyloid oligomers with lipid
membranes: Implications for cytotoxicity

Membrane physics behind bacterial cell membranes
and their interactions with antimicrobial peptides
characterized by electrochemical methods
Kaori Sugihara, Switzerland

18.00 - 19.30

Separate Workgroup meetings
WG1 - Meeting room C
WG2 - Auditorium Mariano Gago
WG3 - Meeting room D
WG4 - Auditorium Corino de Andrade
WG5 - Meeting room A
WG6 - Meeting room F
WG7 - Meeting room G

18.00 - 19.30

Poster session 1
11

Day 2 Thursday, March 23

11.15 - 11.30

SESSION 2 STRUCTURE AND DYNAMICS
MARIANO GAGO AUDITORIUM

9.00 - 9.15

André Matagne, Belgium
11.30 - 12.00

STSM grantees communications
Sebastien Brule, France
Nerijus Karalius, Lithuania
Ondrej Skorepa, Czech Republic
Maria Sunnerhagen (on behalf of Alexandra Ahlner),
Sweden
Levente Szekeres ,Hungary

12.00 - 13.00

Lunch

Protein dynamics probed by site-directed spin
labeling EPR: towards in cell studies.
Valérie Belle, France

9.15 - 9.30

From single living cells to tissues: bio-mechanical
and bio-chemical analysis by simultaneous
µ-Brillouin and µ-Raman spectroscopies
Silvia Caponi, Italy

9.30 - 9.45

Structural Basis of Mitochondrial Dysfunction
in Response to Cytochrome c Phosphorylation
at position 48
Irene Díaz-Moreno, Spain

9.45 - 9.50
9.50 - 10.20

10.20 - 11.00
11.00 - 11.15

Attila Aranyos, Pall ForteBio LLC

SESSION 3 INTERACTION ANALYSIS
13.00 - 13.15

Protein-Protein and Protein-DNA interactions
by SwitchSENSE: comparison with other approaches
Paloma Fernández-Varela, France

13.15 - 13.30

What does make an amyloid toxic: morphology,
structure or interaction with membrane?
Sophie Lecomte, France

KEYNOTE with the support from Malvern

Elucidating protein-polymer interactions
using QCM-D and MP-SPR

Viscosizer TD: From Proceedings of the Royal
Society in the 1950s to advancing novel biophysical
measurement capabilities for biologics
in the twenty-first century.

13.30 - 13.45

David Goodall, UK

13.45 - 13.50

Hanna Mueller-Landau, Dynamic Biosensors GmbH

Coffee Break

13.50 - 14.20

KEYNOTE with the support
from Beckman-Coulter

Protein quality control by infrared spectroscopy:
towards high throughput with Infrared imaging
of high density protein microarrays
Erik Goormaghtigh, Belgium

12

The role of active site flexible loops in catalysis
and of zinc in conformational stability of Bacillus
cereus 569/H/9 b-lactamase

Iliane Rafaniello, Spain

Measuring Interactions in the Solution Phase:
Adding a Spectral Dimension to Analytical
Ultracentrifugation
Borries Demeler, USA

13

14.20 - 14.35

Precision of the isothermal titration calorimetry
technique and a database of protein–ligand binding
enthalpies, entropies, Gibbs energies,
and crystallographic structures for drug design
Daumantas Matulis, Lithuania

14.35 - 14.50

Day 3 Friday, March 24
9.00 - 10.00

WG1 - Meeting room C
WG2 - Auditorium Mariano Gago
WG3 - Meeting room E
WG4 - Auditorium Corino de Andrade
WG5 - Meeting room A
WG6 - Meeting room F
WG7 - Meeting room 2

MST as a standard tool in modern
drug discovery operations
Alexey Rak, France

14.50 - 15.30

Coffee Break

15.30 - 16.00

Flash communications
Francesca Cutruzzolà, Italy
Nadica Ivoševic DeNardis, Croatia
Vaněk Ondřej, Czech Republic
Marcelo T. Augusto, Portugal
Clare Stevenson, UK

16.00-16.15

Separate Workgroup meetings

10.00 - 10.30

Coffee Break
MARIANO GAGO AUDITORIUM

10.30 - 13.00

Plenary with all Working Groups and Closing.

KEYNOTE
Quality management for Research Infrastructures
and their platforms
Auriane Denis-Meyere, France

14

16.30 - 18.00

Poster session 2

17.30 - 19.00

Full Management Committee meeting

19.00

Hop on Charter Bus at i3S entrance

20.00

Dinner
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KEYNOTES
Surface Plasmon Resonance
and Optofluidics: Characterization
of Extracellular Vesicles
Fredrik Höök
Department of Physics, Chalmers University
of Technology, Sweden
Biological nanoparticles such as extracellular vesicles and exosomes are
generating a rapidly growing interest due to the key roles they play in
many biological processes and because of their potential use as biomarkers in clinical diagnostics and as efficient carriers in drug-delivery and
gene-therapy applications. A large set of tools with single-nanoparticle
sensitivity is now available, to which we recently contributed a concept that
enables simultaneous fluorescent and scattering-based label-free imaging
of individual surface-bound biological nanoparticles [1]. With this setup,
the fluorescence and scattering intensity of the nanoparticles can be very
precisely determined, but their individual size remains unknown. The size of
individual biological nanoparticles can instead be determined by tracking
their 3D motion in a bulk solution, using e.g. nanoparticle tracking analysis
(NTA). However, due to the random motion of nanoparticles through the
illumination volume, NTA does not offer reliable information about their
individual scattering and fluorescence intensity. Hence, either the size or
emission intensity of nanoparticles can be determined, not both. Since the
combination of size and content is decisive for the function of biological
nanoparticles, this is a severe analytical limitation. By replacing water as
the mobile phase, as used in NTA, for a two dimensional fluid supported
lipid bilayer, to which biological nanoparticles are directly anchored and
imaged, we have developed a new means to simultaneously determine both
nanoparticle size and fluorescence / scattering intensity.[2] This 2D flow
KEYNOTES 17

nanometry concept will be discussed in the context of improved characterization of individual nanoparticles of diagnostic and therapeutic significance,
and be compared with complementary dual-wavelength surface plasmon
resonance (SPR) measurements offering ensample averaging rather than
single-nanoparticle resolution. The advantage of SPR measurements will be
discussed in the context of offering quantitative determinations of bound
mass, film thickness and even bulk concentration, given that the rate
of nanoparticle binding can be accurately controlled using microfluidic
liquid handling.[3]
1 Agnarsson, B. et al. ”Evanescent Light-Scattering Microscopy for Label-Free Interfacial
Imaging: From Single Sub-100 nm Vesicles to Live Cells.” ACS Nano 2015, 9:11849-11862.
2 Block, S. et al. “Two-dimensional flow nanometry of biological nanoparticles for accurate
determination of their size and emission intensity.” Nature Communication 2016, 7. #12956
3 Rupert, D. L. et al. ”Dual-Wavelength Surface Plasmon Resonance for Determining the
Size and Concentration of Sub-Populations of Extracellular Vesicles.” Analytical Chemistry
2016, 88 (20), 9980-9988.

Viscosizer TD: From Proceedings
of the Royal Society in the 1950s
to advancing novel biophysical
measurement capabilities for biologics
in the twenty-first century
D. Goodall1, N. Markova2, S. Carrington2, O. Barker2
1
Paraytec Ltd, York House, Outgang Lane, Osbaldwick,
York YO19 5UP 2Malvern PANalytical, Grovewood Road,
Malvern WR14 1RP
When Sir Geoffrey Taylor (1886-1975) was asked for help in understanding the dispersion of drugs in blood vessels, his subsequent publication
in 1953 analysed the problem of solute molecules dispersing over time
in a circular pipe under laminar flow.1 This seminal paper showed that the
phenomenon now known as Taylor Dispersion results in solute molecules
ultimately dispersing to a concentration profile with a Gaussian distribution
of width related to the molecular diffusion coefficient.
Over the years, further academic activity refined theoretical aspects of
Taylor Dispersion, even to proposing the theory of instruments to utilise
the technique. However, it is only within the last decade that an instrument specifically designed to measuring hydrodynamic radius via Taylor
Dispersion Analysis (TDA) has been brought to market. The need for this
relates to tackling the solution characterisation challenges associated with
nanoparticles and biological molecules. Instrumentation novelty comes
through technological advances in quantitative monitoring of capillary-scale
flow with ultraviolet (UV) area imaging detection.
This talk will go through the journey to the Viscosizer TD instrument that is
now commercially available, and that has TDA at its core. Starting with scientific research and synergies between chemists and electronics engineers,
we will cover the highs and lows of entrepreneurship and the importance
of the 3 Ms (markets, management and money) in creating Paraytec as a
viable university spin-off from the University of York. Serendipity led to
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Paraytec’s founder linking up with key figures in the bioprocessing sector,
and a major collaborative project addressing needs to monitor aggregation
of biotherapeutic proteins. The instrument developed in this project evolved
through subsequent association with Malvern’s agile and entrepreneurial
Bioscience Development Initiative, and we will cover the market development activities undertaken prior to formalising and signing a development and technology licensing agreement. The importance of continued
scientific development between Paraytec and Malvern will be highlighted,
alongside the ongoing engagement with the academic community to drive
new research activities using TDA.
Today’s Viscosizer TD is the embodiment of this joint development approach,
with its unique set of capabilities that are aimed at alleviating problems
with early developability assessment in biopharmaceutical development,
and that target analytical challenges with novel molecule types.
Furthermore, the benefits of this working partnership and joint development approach has forged ideas for extended analytical capabilities,
and these are in the pipeline to meet tomorrow’s biophysical characterisation challenges.
Taylor GI (1953) Proc. Roy. Soc. A, 219, 186-203
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Measuring Interactions in the Solution
Phase: Adding a Spectral Dimension
to Analytical Ultracentrifugation
Borries Demeler
University of Texas Health Science Center San Antonio, USA
Ever since Svedberg’s Nobel prize, Analytical Ultracentrifugation (AUC)
has been regarded as the gold standard for first-principle solution-based
interaction analysis. With the arrival of the latest detector technology, an
entirely new class of experiments has become possible. Multi-wavelength
detection adds an orthogonal spectral dimension to the hydrodynamic
characterization of solutes, allowing components with distinct absorbance
spectra to be identified based on their optical properties. In this talk I
will describe novel insights gained from this new technology and discuss
examples involving spectral separation of protein-nucleic acid interactions,
determination of stoichiometry of West Nile virus RNA interactions with
host cell proteins, and the elucidation of quantum gap spectra and reaction
mechanisms of CdTe quantum dots.
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Quality management for Research
Infrastructures and their platforms
Auriane Denis-Meyere
Institute of Structural Biology (IBS) and Integrated Structural
Biology Grenoble (ISBG), Grenoble, France
When providing services to the user community, it is important to demonstrate that an acceptable level of quality is achieved and maintained over
time. This can be applied to both the individual platforms and their hosting
organisation (institute, infrastructure...). Quality management can be implemented at different levels, ranging from simply defining and describing
good practices (GLP) to full certification (e.g. ISO9001). Formal quality
management procedures have been implemented at several French infrastructures. Here, I will outline our experience in starting such an approach
and taking it to full certification.

Selected oral
communications
SESSION 1
MEMBRANES: LIPIDS,
PROTEINS AND BEYOND
Building Bridges with Biophysics:
antimicrobial peptides as new antibiotic
paradigm - bridging biophysical
approaches to their pathogen effects.
Margarida Bastos
CIQ-UP Dep. Chemistry & Biochemistry, FCUP, Porto, Portugal

ARBRE-MOBIEU and the meeting organizers would like to thank Bionavis,
Malvern and Beckman-Coulter for their support that made possible the
invited Keynote communications.

Antimicrobial peptides (AMP) represent a potential new antibiotic paradigm.
AMPs are widespread in nature, being part of the innate immune system
of almost all living organisms [1]. They are active against several pathogens, such as virus, protozoa, bacteria and fungi, acting primarily on the
pathogen’s membrane, but having possibly also intracellular targets (e.g.
proteins, nucleic acids) [2,3].
In this presentation results from a wide scope study of AMPs derived from
Lactoferrin will be presented, where a combine biophysical and microbiology
approach was attempted. On the biophysical side we studied their interaction with model membranes of different compositions, using calorimetry
(DSC and ITC), CD, TRFS, SAXD and microscopy [4-7]. The results from
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the various techniques are combined to provide a more comprehensive
picture of the AMP/membrane interaction.
In parallel, microbiology studies were performed in an effort to relate the
model membrane studies to the effects of the peptides on different pathogens.

Interactions of amyloid oligomers
with lipid membranes: Implications
for cytotoxicity

Acknowledgments

Rima Budvytytea, Paulius Cizas,b Ramune Morkunieneb,
Mathias Lösche,c and Gintaras Valinciusa
a
Life Sciences center, University of Vilnius, Vilnius, Lithuania,
b
Neuroscience institute, Lithuanian University of Health
Sciences, Kaunas, Lithuania, cDepartment of Physics,
Carnegie Mellon University, Pittsburgh, USA

The research received support from grants NORTE-07-0162-FEDER-000088
under the framework of QREN 2007/2013, Pest-C/QUI/UI0081/2011 and
Pest-C/QUI/UI0081/2013 from FCT and European Social Funds. Funding from
the EC’s 7th Framework Program(FP7/2007-2013) under grant agreement
no. 226716 (HASYLAB project II-20090024 EC) for the SAX experiments is
acknowledged. Thanks are also due to all post-Doc, PhD and Master students,
as well as colleagues from different Labs, all fundamental to the success of
these studies.

A central event in pathogenesis of neurodegenerative diseases are thought
to be intracellular and extracellular accumulation, aggregation and misfolding
of low molecular mass peptides [1] such as ß-amyloid (Aß1-42) (in Alzheimer’s),
α-synuclein (α-syn) (in Parkinson’s) and others. Small size aggregates-oligomers were found to be extremely neurotoxic in vitro and in vivo with the
ability to disrupt the major neuron membranes [2,3] and lead to synaptic
dysfunction, mithochondrial dysfunction [4], neuronal apoptosis and brain
damage [5].

A short walk through some of the results obtained will be presented, for
peptides from the two families, attempting to discuss their interconnection,
the advantages and drawbacks of each technique, and the parallel observed
with their effects on pathogens.

1 A. Yeung, S. Gellatly, R. Hancock (2011). Cell Mol. Life Sci. 68:2161-2176.
2 L. T. Nguyen, E. F. Haney, H. J. Vogel (2011). Trends Biotechnol. 29:464-472.
3 V. Teixeira, M. J. Feio, M. Bastos (2012). Prog. Lipid Res. 51:149-177.
4 M. Bastos, T. Silva, V. Teixeira, K. Nazmi, J. G. M. Bolscher, S. S. Funari, D. Uhrikova (2011)
Biophys. J. 101, L20-L22
5 T. Silva, M. Á. Abengózar, M. Fernández-Reyes, D. Andreu, K. Nazmi, J. G. Bolscher,
M. Bastos, L. Rivas (2012) Amino Acids 43:2265-2277.
6 T. Silva, R. Adão, K. Nazmi, J. G. M. Bolscher, S. Funari, D. Uhríková, M. Bastos (2103)
BBA – Biomembranes, 1828:1329–1339.
7 T. Silva, B. Magalhães, S. Maia, P. Gomes, K. Nazmi, J. G. M. Bolscher, P. N. Rodrigues,
M. Bastos, M. S. Gomes (2014) Antimicrob. Agents Ch. 58:3461-3467
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In this work different sizes of soluble recombinant Aß1-42 aggregates were
used to investigate their interaction with tethered phospholipid membranes
(tBLM) as well as their toxicity to rat cerebellar granule cells (CGC) [6].
Amyloid aggregates were obtained using oligomerization with/without
fluorinated compounds derivatives were involved in the preparations of in
vitro compositions. The morphology and size of Aß1-42 oligomers was monitored by dynamic light scattering (DLS) and atomic force microscopy (AFM).
However, differently sized amyloid oligomers exhibited different levels of
neurotoxicity in CGC toxicity tests. These protein aggregates exhibited the
membrane damaging properties as probed by the electrochemical impedance spectroscopy (EIS). Oligomer binding strength was estimated by the
fluorescence correlation spectroscopy (FCS). Membrane composition was
found to be one of the important factors affecting the interaction of the
Aß1-42 oligomers to phospholipid membranes.
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1 Taylor J.P. Toxic proteins in neurodegenerative disease. Science, 2002;296:1991-1995.
2 Andreasen M, Lorenzen N, Otzen D. Interactions between misfolded protein oligomers
and membranes: A central topic in neurodegenerative diseases? Biochimica et Biophysica
Acta, 2015;1848:1897–1907.
3 Marin R. The neuronal membrane as a key factor in neurodegeneration.
Frontiers in Physiology, 2013;188(4):1- 3.
4 Lippens S, Timmerman V, Janssens S. Mitochondria-associated membranes as hubs
for neurodegeneration. Acta Neuropathol., 2016; 131:505–523
5 Gadad BS, Britton BR, Rao KS. Targeting Oligomers in Neurodegenerative Disorders:
Lessons from α-Synuclein, Tau, and Amyloid-ß Peptide. Journal of Alzheimer’s Disease,
2011; 24: 223-232.
6 Rima Budvytyte, Paulius Cizas et al., Arch. Biochem. Biophys., 2010, 496:84.

Real-time characterization of interactions
between proteins and lipidic membranes:
a 15 year overview of biosensor-based
methods and applications.
Patrick ENGLAND
Biophysics of Macromolecules and their Interactions,
Institut Pasteur, Paris, France
Many biological processes involve more or less transient interactions
between lipidic membranes and proteins, either peripheral, amphitropic
or integrally embedded. This talk will give an overview of the methods that
we have used or developed over the years in Institut Pasteur (Paris, France)
to study such interactions using surface plasmon resonance (SPR) and
interferometry (DPI and BLI) based biosensors. Results will be presented
concerning the interactions of phospholipid membranes with bacterial toxins, viral fusion proteins, and components of the auditory sensory cells’
hair bundle.
Bahloul et al. (2010) Hum Mol Genet 19:3557
Karst et al. (2012) J Biol Chem 287:9200
Varela Chavez et al. (2016) Toxins 8:90
Guardado-Calvo et al. (2016) PLoS Pathog 12 :e1005813
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Conformational changes governing
dengue virus capsid protein function
and its inhibition by pep14-23
André F. Faustino1, Gabriela M. Guerra1, Roland G. Huber2,
Axel Hollmann1, Marco M. Domingues1, Glauce M. Barbosa3,
Francisco J. Enguita1, Peter J. Bond2, Miguel Castanho1,
Andrea T. Da Poian3, Fabio C.L. Almeida3,
Ivo C. Martins1, Nuno C. Santos1
1
. Instituto de Medicina Molecular, Faculdade de Medicina,
Universidade de Lisboa, Lisbon, Portugal; 2. Bioinformatics
Institute (BII), Agency for Science, Technology and Research
(A*STAR), Singapore; 3 – Instituto de Bioquímica Médica,
Universidade Federal do Rio de Janeiro, Rio de Janeiro,
RJ, Brazil.

these findings suggest a new biological role for the disordered N-terminal
region, which may function as an autoinhibitory domain mediating DENV
C interaction with its biological targets.
The results fit with our current understanding of DENV C and pep14-23
structure and function, paving the way for similar approaches to understanding disordered proteins and improved peptidomimetics drug development
strategies against DENV and related Flavivirus infections [Faustino et al.
(2015) ACS Chem. Biol. 10:517; Faustino et al. (2015) Sci. Rep., 5:10592].

Dengue virus (DENV) infection affects millions of people and is becoming
a major global disease for which there is no specific available treatment.
pep14-23 is a recently designed peptide, based on a conserved segment
of DENV capsid (C) protein. It inhibits the interaction of DENV C with host
intracellular lipid droplets (LDs), crucial for viral replication, as well as with
VLDL [Carvalho et al. (2012) J. Virol. 86:2096; Martins et al. (2012) Biochem.
J. 444:405; Faustino et al. (2014) Nanomedicine 10:247].
Here we analyzed pep14-23 structure and ability to bind different phospholipids, relating the information obtained with the full-length DENV C
structure and biological activity. Bioinformatics approaches were combined
with biophysical methods such as circular dichroism, tensiometry, NMR and
zeta potential measurements [Faustino et al. (2015) ACS Chem. Biol. 10:517].
We show that pep14-23 acquires α-helical conformation upon binding to
negatively-charged phospholipid membranes, displaying an asymmetric
charge distribution structural arrangement. Structure prediction for the
N-terminal segment reveals four viable homodimer orientations that alternatively shield or expose the DENV C hydrophobic pocket. Taken together,
28 Selected oral communications
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Membrane physics behind bacterial cell
membranes and their interactions with
antimicrobial peptides characterized
by electrochemical methods

SESSION 2
STRUCTURE AND DYNAMICS

Kaori Sugihara
Department of Physical Chemistry,
University of Geneva, Switzerland

Protein dynamics probed
by site-directed spin labeling EPR:
towards in cell studies

1,2-dioleoyl-sn-glycero-3-phosphoethanolamine (DOPE) is the main component of bacterial cell membranes. DOPE lipid attracted attentions due to its
inverted hexagonal phase (HII) at physiological condition and its fusogenic
properties in transfection. Previously we have discovered that single-bilayer
wall lipid nanotubes with a diameter of 20 nm protrude from this DOPE HII
structure as self-assembly. [1] Thanks to the unique properties of HII as a
reservoir, we showed that these lipid nanotubes can be easily manipulated
with glass micropipettes, [2] visualize fingerprints of cell contractility when
they are incubated with adherent cells, [3] and create tubular connections
between cell bodies for transport of water-soluble molecules. Next to PE
lipids, the second abundant lipid in bacterial cell membranes is PG lipids.
These negatively charged lipids are considered to be the target of antimicrobial peptides (AMP). AMP is a small peptide that our bodies produce
when we are attacked by bacteria or viruses as a part of innate immunity.
They adsorb on bacterial cell membranes and make pores, which destroy the
integrity of bacteria and kill them. In my group we are developing different
electrochemical methods to characterize the AMP pore formation in lipid
bilayers. Several configurations such as pore-spanning, supported, polymer-supported lipid bilayers are studied by impedance measurements and
chronoamperometry for single-channel detection. Recently cooperativity
between two types of AMPs has been reported. We are currently studying
its molecular mechanism by combining such electrochemical tools, atomic
force microscopy, and fluorescence microscopy.
1 K. Sugihara, M. Chami, I. Derenyi, J. Voros and T. Zambelli, ACS nano, 2012, 6, 6626-6632.
2 K. Sugihara, A. Rustom and J. P. Spatz, Soft Matter, 2015, 11, 2029-2035.
3 K. Sugihara, M. Delai, R. Mahnna, J. Kusch, D. Poulikakos, J. Voros, T. Zambelli and A.
Ferrari, Integrative biology : quantitative biosciences from nano to macro, 2013, 5, 423-430.
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Alessio Bonucci1, Karthikeyan Ganesan2, Sébastien Abel2,
Axel Magalon3, Bruno Guigliarelli1, Olivier Ouari2,
Valérie Belle1, and Elisabetta Mileo1
1
Laboratoire de Bioénergétique et Ingénierie des Protéines,
Aix-Marseille Université and CNRS, Marseille, France, 2 Institut
de Chimie Radicalaire, Aix-Marseille Université and CNRS,
Marseille, France, 3 Laboratoire de Chimie Bactérienne,
Aix-Marseille Université and CNRS, Marseille, France.
The interior of cells is an incredibly concentrated and complex medium:
proteins work in an environment wherein they specifically interact with
other proteins, nucleic acids, ligands, and are subjected to an extreme
“macromolecular crowding” which makes the cellular environment difficult
to reproduce in vitro.
Studying proteins structural dynamics and protein-protein interactions at
the molecular level in their native environment is currently a major challenge.
A powerful approach to study and follow proteins dynamics in soluble or
membrane proteins is the technique of Site-Directed Spin Labeling (SDSL)
combined with Electron Paramagnetic Resonance (EPR) spectroscopy
[1]. Thanks to its inherently higher absolute sensitivity compared to NMR,
and to its sensitivity restricted to paramagnetic species (no background
interference), SDSL-EPR spectroscopy has the potential to evolve into
an efficient method for in cell structural studies.

Selected oral communications 31

A major limitation of this approach is the short persistence of commercially
available nitroxide spin labels due to the reducing conditions of the cellular
environment. Indeed, antioxidants such as ascorbate and glutathione, and
enzymes can reduce nitroxides into diamagnetic (EPR silent) hydroxylamines in few minutes, thus reducing dramatically the experimental window. We will present the development of a newly synthesized bioresistant
maleimido-proxyl-based spin label, and report EPR experiments on its
performance in being a good reporter of structural dynamics on a model
protein. This model protein is a specific chaperone from E. coli (NarJ) dedicated to the assembly of the membrane-bound respiratory nitrate reductase
complex. Results on the resistance of this new nitroxide spin label towards
reduction by ascorbate and inside cells will be presented.
N. Le Breton, M. Martinho, E. Mileo, E. Etienne, G. Gerbaud, B. Guigliarelli and V. Belle,
Front Mol Biosci, 2015, 2, 21.

From single living cells to tissues:
bio-mechanical and bio-chemical
analysis by simultaneous µ-Brillouin
and µ-Raman spectroscopies
Silvia Caponi
Instituto Officina dei Materiali del CNR (CNR-IOM) - Unità
di Perugia, c/o Department of Physics and Geology,
University of Perugia, Perugia, Italy
Brillouin and Raman spectroscopy are well-assessed techniques able to
characterize the mechanical, chemical and structural properties of condensed matter. Currently these investigations require of separate set-up
and a subsequent site-matching approach to obtain complementary information from a single sample.
A new home-made experimental apparatus, overcomes this limitation,
allowing us to simultaneously record micro-Raman and micro-Brillouin
spectra achieving, with sub-micrometric resolution, an in-depth structural
and vibrational characterization. The huge accessible frequency range permits to simultaneously investigate the collective dynamics, achieving the
bio-mechanical properties, and the high frequency molecular vibrational
modes, achieving the bio-chemical analysis. Thanks to its unique characteristics in term of frequency resolution and contrast, this setup presents
a great versatility regarding the measurable samples, including opaque
and heterogeneous materials. In this presentation, the instrument will be
described through its performances on different scientific cases, from the
single living cell to biological tissues.
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Structural Basis of Mitochondrial
Dysfunction in Response to Cytochrome c
Phosphorylation at position 48
Alejandra Guerra-Castellano1, Antonio Díaz-Quintana1,
Rebecca Del Conte2, Sofía M. García-Mauriño1,
Sofía Díaz-Moreno3, Katiuska González-Arzola1,
Carlos Santos-Ocaña4, Adrián Velázquez-Campoy5,
Miguel A. De la Rosa1, Paola Turano2 & Irene Díaz-Moreno1
1
Instituto de Investigaciones Químicas, cicCartuja,
Universidad de Sevilla – CSIC, Avda. Américo Vespucio 49,
41092 Seville (Spain). 2Magnetic Resonance Center (CERM)
– Department of Chemistry, University of Florence, Via Luigi
Sacconi 6, 50019 Sesto Fiorentino, Florence (Italy). 3Diamond
Light Source Ltd., Harwell Science and Innovation Campus,
Didcot, Oxfordshire OX11 0DE (United Kingdom). 4Centro
Andaluz de Biología del Desarrollo, Universidad Pablo de
Olavide – CSIC, and CIBERER Instituto de Salud Carlos III,
Carretera de Utrera km. 1, 41013 Seville (Spain). 5Institute
of Biocomputation and Physics of Complex Systems (BIFI),
Joint Unit BIFI-IQFR (CSIC), Universidad de Zaragoza (Spain).

and ROS scavenging activities and hinders caspase-dependent apoptosis.
Our findings provide a framework to further investigate the modulation
of mitochondrial activity by phosphorylated cytochrome c and to develop
novel therapeutic approaches based on its pro-survival effects.
Guerra-Castellano et al., PNAS - under minor revision

Regulation of mitochondrial activity allows cells to adapt to changing
conditions and to control oxidative stress, and its dysfunction can lead to
hypoxia-dependent pathologies, such as ischemia and cancer. Although
cytochrome c phosphorylation—in particular, at tyrosine 48—is a key modulator of mitochondrial signaling, its action and molecular basis remain
unknown. Here, we mimic phosphorylation of cytochrome c by replacing
tyrosine 48 with p-carboxy-methyl-L-phenylalanine (pCMF). The NMR structure of the resulting mutant reveals significant conformational shifts and
enhanced dynamics around pCMF that could explain changes observed in
its functionality: the phosphomimetic mutation impairs cytochrome c diffusion between respiratory complexes, enhances hemeprotein peroxidase
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Protein quality control by infrared
spectroscopy: towards high throughput
with Infrared imaging of high density
protein microarrays
J. De Meutter1, J. Vandenameele2,
A. Matagne2 and E. Goormaghtigh1
1
Laboratory for the Structure and Function of Biological
Membranes Center for Structural Biology and Bioinformatics,
Université Libre de Bruxelles, 2Laboratory of Enzymology
and Protein Folding, Centre for Protein Engineering,
University of Liège, Belgium

Spots of 100 pl solutions of proteins with different secondary structures
were deposited as regular arrays of protein solution drops. Spectra were
recorded on an Agilent 128x128 FPA mid-IR imager. No binning was applied.
Spectra were collected between 3900 and 900 cm-1 at a nominal resolution of 8 cm-1. Each spectrum was the mean of 64 scans. The mean protein
amount present in one spot was 1.6 ng/spot or 160 pg/spot for 10 and 1 mg/
ml protein solutions respectively. High quality spectra were obtained in
these conditions as assessed by evaluation of the signal-to-noise ratio for
each pixel. Information about protein secondary structure could be easily
retrieved. The results also suggest that protein secondary structure is preserved during microarray building. In conclusion, high throughput multivariate analysis of proteins, potentially exposed to a variety of environmental
conditions, is now possible using a microarrayer and an infrared imager.

Infrared spectroscopy provides a wealth of information on proteins, from
their quantity to their structure, post-translational modifications and quantification of other molecules present in the preparation such as lipids or
detergents. All features are obtained simultaneously from a single measurement and the method is label-free.
High throughput studies of proteins by infrared spectroscopy are still difficult to perform because of the rather poor quality and slow reading of
multi-well plates, handled either in transmission or reflection modes. We
suggest here that, using a dedicated spotter and an IR imaging system, it
would be possible to read efficiently large arrays of protein spots deposited
on an infrared transparent or reflective surface.
We propose here that protein microarrays could be analysed by infrared
imaging in place of enzymatic or fluorescent labelling. This label-free method
reports simultaneously a large series of data on the spotted sample (protein
secondary structure, phosphorylation, glycosylation, presence of impurities
etc.). In the present work, 100 µm protein spots containing each about 100 pg
protein were deposited to form high density regular arrays (ca 4000 protein
spot / cm2). Using arrays of infrared detectors, high resolution images could
be obtained where each pixel of the image contains in fact a full infrared
spectrum.
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The role of active site flexible loops
in catalysis and of zinc in conformational
stability of Bacillus cereus 569/H/9
b-lactamase”
Caroline Montagner, Michaël Nigen, Olivier Jacquin,
Gordon C.K. Roberts, Christian Damblon,
Christina Redfield and André Matagne
Laboratoire d’Enzymologie et Repliement des Protéines,
Centre d’Ingénierie des Protéines, Université de Liège,
Institut de Chimie B6, 4000 Liège (Sart Tilman), Belgium
Metallo-ß-lactamases catalyse the hydrolysis of most ß-lactam antibiotics and hence represent a major clinical concern. The conformational
properties of the BcII ß-lactamase have been studied in the presence of
chemical denaturants, using a variety of techniques, including enzymatic
activity measurement and fluorescence, circular dichroism, and 2D NMR
spectroscopies. The data from the various experiments provide evidence
that binding of two zinc ions not only increases the conformational stability of the BcII metallo-ß-lactamase, but also restores the 3D structural
organization that is lost for apoBcII unfolding in the presence of denaturant.
Moreover the results highlight the importance of a relatively well-defined
conformation for two loops that border the active site in order to maintain
enzymatic activity.
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SESSION 3
INTERACTION ANALYSIS
Protein-Protein and Protein-DNA
interactions by SwitchSENSE:
comparison with other approaches
Paloma Fernández-Varela1, Audrey Comte1,
Julie Ménétrey1, Wolfgang Kaiser2, Jean-Baptiste Charbonnier1,
Prayanka Rajendran2
1
Institute for Integrative Biology of the Cell (I2BC), CEA,
CNRS, Univ. Paris-Sud, Université Paris-Saclay, 91198, Gif-sur-Yvette cedex, France, 2Dynamic Biosensors GmbH, Germany
A large panel of state-of-the-art equipment in biochemistry and biophysics allow us nowadays to perform quality control and functional analyses on
macromolecules samples. Each methodology offers diverse information with
specific requirements on sample preparation. A complete description of a
project needs frequently complementary information obtained by combination of different techniques. Here we compare our results recently obtained
with the new switchSENSE technology of Dynamic BioSensors (DBS), and
compared with other technologies as Surface Plasmon Resonance (SPR),
Isothermal Titration Calorymetry (ITC) and MicroScale Thermophoresis
(MST). We focused on two projects. The first one studies a protein-protein
interaction between a molecular motor (kinesin-1) and one of its putative
cargo (GAPDH). The second project is the study of a protein-DNA complex
and a ternary complex formation involved in DNA repair. The binary complex
is formed by dsDNA and the heterodimeric protein (Ku) that recognizes
dsDNA breaks in mammalian cells. We used both possibilities of switchSENSE: kinetics measurements by switch speed of oligonucleotides on
the chip, and proximity sensing with the fluorescence probe. In the same
experimental protocol where affinity is measured, switchSENSE technology is able to determine protein diameter with sub-nanometer precision.
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What does make an amyloid toxic:
morphology, structure or interaction
with membrane?

that antiparallel beta-sheets structure is a marker of the small and toxic
species using a new technique Tip-Enhanced Raman Spectroscopy allowing
the characterization at the scale of single fibril (Bonhommeau et al. Angew.
Chem. Int. Ed.2017).

Sarah Henry, Christophe Cullin and Sophie Lecomte
Chimie Biologie des Membranes et Nanoobjets,
CNRS-Université de Bordeaux UMR 5248, France
The toxicity of amyloids is a subject under intense scrutiny. Many studies
link this toxicity to the existence of various intermediate structures prior
to the fiber formation and/or their specific interaction with membranes.
Membranes can also be a catalyst of amyloidogenesis and the composition or the charge of membrane lipids may be of particular importance.
Despite intensive research in the field, such intermediates are not yet fully
characterized probably because of the lack of adapted methods for their
analyses, and the mechanisms of interaction with the membrane are far
to be understood.
Our researches highlight some in vitro characteristics that seem to be convergent to explain the toxicity observed for some amyloid peptides. Based
on a comparison between the behavior of a model non-toxic amyloid (the
Prion Forming Domain of HET-s) and its toxic mutant (M8), we could establish
that short oligomers and/or fibers assembled in antiparallel beta-sheets
strongly interact with membrane leading to its disruption (Berthelot et al.
Faseb J. 2009; J. Mol. Biol. 2011; Ta et al. BBA-Biomembrane 2012). We propose
a new model of amyloid interaction with membranes by a “raft-like” mode
of insertion that could explain important destabilization of membranes
and thus amyloid toxicity.
Our recent works on the peptide Ab1-42 involved in Alzheimer diseases
confirm these results. The interaction between membrane models and
Aß1−42 peptides and variants (L34T, oG37C) were investigated using various biophysical techniques. We established that toxic stable oligomeric
form (oG37C) interacts strongly with membranes leading to its disruption
(Henry et al. Biomacromolecules, 2015). Very recently, we also demonstrated
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Elucidating protein-polymer interactions
using QCM-D and MP-SPR
Iliane Rafaniello, 2Thomas Schäfer
POLYMAT, University of the Basque Country, Av. Tolosa 72,
20018 Donostia-San Sebastián, Spain, 2Ikerbasque,
Basque Foundation for Science, Bilbao, Spain
1

As a conclusion, it could be shown that for studying interactions between
polymers and biomolecules, a combination of monitoring techniques based
on different measurement principles, such as is the case for QCM-D and
MP-SPR, is highly recommendable such as to evade possible pitfalls.

1

The characterization of interactions between polymer materials and biomolecules is of great interest in many research fields like medicine, bioanalytical devices and separation processes. In this work, the complementarity
between two different surface sensitive techniques has been studied for
elucidating the interactions between polymers and proteins: quartz crystal
microbalance with dissipation monitoring (QCM-D) and multi-parameter surface plasmon resonance (MP-SPR). Intrinsically, QCM-D detects an absorbed
mass on the polymer layer including the water molecules associated to the
protein. On the other hand, MP-SPR detects changes in the refractive index
when a biomolecule interacts with the polymer surface and is hence insensitive to the presence of associated water. Using these two methods, our
principal aim was to study therefore in how far both methods provide similar
results or are complementary.
The polymer used in this study was a polyamide (PA) modified to different
degrees with polyethylene glycol (PEG) such as to lend the polymer a varying
degree of hydrophilicity. The aim was to study how the PEG-modification
would affect the interaction of the polymer surface with a model protein,
namely bovine serum albumin (BSA).
Using both methods it could be shown that as the concentration of PEG in
polyamides increased, not only the amount of BSA adsorbed decreased but
also the strength of interaction. Hereby the combination of results from both
QCM-D and MP-SPR was very useful as it avoided possible misinterpretations, particularly in the case of using only experimental data obtained
with QCM-D.
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Precision of the isothermal titration
calorimetry technique and a database
of protein – ligand binding enthalpies,
entropies, Gibbs energies, and
crystallographic structures
for drug design
Vaida Linkuvienė, Asta Zubrienė, Vaida Paketurytė,
Alexey Smirnov, Vytautas Petrauskas, Daumantas Matulis
Department of Biothermodynamics and Drug Design,
Institute of Biotechnology, Life Sciences Center,
Vilnius University LT-10257, Vilnius, Lithuania
Drug design is often based on the discovery of a strongest-binding affinity
compound to a target protein from a screen of random compounds. However,
the binding affinity is an inter-play of highly compensating enthalpic and
entropic contributions. Even homologous compounds that exhibit similar
affinities may have significantly different enthalpies and entropies of binding. When high-resolution crystallographic structures are available for all
compound complexes with the target protein, sometimes it is possible to
assign these significant enthalpy and entropy differences to the behavior
of the water molecules located at the compound-protein binding interface.

some structural features were most useful in generating compounds that
would selectively bind to cancer-expressing CA isoforms, but would not
bind to essential for life ones. Over 60 X-ray crystal structures showed the
position of compounds bound in the enzyme active center.
ITC was essential technique that enabled the dissection of unknown contributions from linked reactions such as buffer protonation to the binding
reaction. Only after the subtraction of pH-dependent buffer contribution
to the enthalpy of binding, the intrinsic Gibbs energies and enthalpies of
binding were obtained. All methods that determine the binding reaction,
such as FTSA, ITC, SPR, thermophoresis, and enzymatic inhibition methods
would provide only the observed thermodynamics of binding that is pH and
buffer-dependent. It was important to calculate the true (intrinsic) parameters and use them in the structure-thermodynamics correlation maps.
Statistical study of ITC data was performed to determine the precision of
enthalpies obtained by ITC.

We have designed, synthesized and determined the binding thermodynamics of over 700 aromatic sulfonamides to the family of 12 human carbonic
anhydrase (CA) isoforms. The proteins were cloned and expressed in bacterial and human cell cultures and affinity-purified in large quantity sufficient for ITC and crystallography. The binding affinities were determined
by the thermal shift assay (FTSA, also termed ThermoFluor or differential
scanning fluorimetry, DSF). The enthalpies and entropies of binding were
determined by ITC. A correlation map between the compound chemical
structure and the binding ΔG and ΔH was drawn. The map showed which
structural features of the compounds generated the highest increments in
exergonicity and exothermicity of compound binding. Furthermore, only
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MST as a standard tool
in modern drug discovery operations
Alexey Rak
Bio Structure and Biophysics,
Integrated Drug Discovery, Sanofi R&D

Flash
communications
Day 1 — Wednesday , March 22

Biophysical approaches are routinely used to assess the binding constants
of molecular interactions as integral part of the drug discovery process
being essential for screening, validation and efficient lead optimization.
Furthermore, modern drug discovery operations require characterization
of biomolecular interactions to be both time- and cost-effective.

Characterization of LMNG assemblies

We use Micro Scale Thermophoresis since 2010 as a standard part of our drug
discovery workflow applying the method for small molecules and biologics
modalities. In the presentation we will focus on the added value of MST vs other
existing technologies and will discuss unmatchable precision, effectiveness
and flexibility of MST applications in a number of drug discovery projects.

Cécile BREYTON, Aline LE ROY, Jean-Michel JAULT,
Franck FIESCHI, and Christine EBEL
Univ. Grenoble Alpes, IBS, F-38044 Grenoble, France; CNRS,
IBS, F-38044 Grenoble, France; CEA, IBS, F-38044 Grenoble,
France; ISBG, F-38044 Grenoble, France.
2,2-didecylpropane-1,3-bis-ß-D-maltopyranoside (also named lauryl maltose neopentyl glycol, LMNG or MNG3) bears two linked hydrophobic chains
of equal length, and two hydrophilic maltoside groups. It aroused a strong
interest, since it was shown to solubilize membranes, to stabilize membrane
proteins better than the usual dodecyl-ß-D-maltopyranoside (DDM), and
to allow structure determination of different and challenging membrane
proteins (1, 2). LMNG was also found to be of particular interest for the
stabilization of different membrane proteins investigated by us. However,
it was described to form large micelles, which is thought to be unfavorable
for structural purposes. We thus investigated its auto-assemblies and that
of the membrane protein complexes, by AUC, size exclusion coupled to
light scattering, and small angle scattering.
Chae et al (2010) Nat Methods 7 (12):1003.
Rosenbaum et al (2011) Nature 469 (7329):236.
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Combining 25-hydroxycholesterol
with a fusion inhibitor peptide: interaction
with model biomembranes and human
blood cells
Bárbara Gomesa, Axel Hollmanna,b,c, Anne Mosconad,e,
Matteo Porottod, Nuno C. Santosa
a
Instituto de Medicina Molecular, Faculdade de Medicina,
Universidade de Lisboa, Lisbon, Portugal,, bLaboratory
of Biointerfaces and Biomimetic Systems, CITSE, University
of Santiago del Estero, Santiago del Estero, Argentina,c,
Laboratory of Molecular Microbiology, Institute of Basic
and Applied Microbiology, University of Quilmes, Bernal,
Argentina, dDepartment of Pediatrics, Columbia University
Medical Center, New York, New York, USA eDepartments
of Pediatrics, Microbiology and Immunology, and Physiology
|and Cellular Biophysics, Columbia University Medical Center,
New York, New York, USA

C34-25HC interacts preferentially with membranes rich in sphingomyelin
and presents a poor partition to membranes composed of phosphatidylcholine and cholesterol. We hypothesize that cholesterol causes a repulsive
effect which is overcome in the presence of sphingomyelin. Importantly,
our data indicates that the peptide has a preference for human peripheral
blood mononuclear cells relative to erythrocytes, which shows its selectivity
and potential to target CD4+ cells.

Human immunodeficiency virus type 1 (HIV-1) entrance into target cells
is a multi-step process, leading to the fusion of viral and cell membranes
and to the release of the virus’ content into the host cell.
Enfuvirtide is a fusion inhibitor peptide clinically approved for HIV treatment,
but its use is associated with the development of resistance. Other fusion
inhibitor peptides, like C34, were synthesized to overcome this limitation.
In this work, C34 was conjugated with 25-hydroxycholesterol (25HC), an
oxidized cholesterol derivative which inhibits HIV-1 entry at membrane
level. The combining of two distinct antiviral molecules, C34 and 25HC,
may help to suppress the emergence of resistant viruses.
We characterized the interaction of C34-25HC with biomembrane model
systems and human blood cells. Lipid vesicles and monolayers with defined
compositions were used as biomembrane model systems.
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Membrane selectivity and activity studies
in EcAMP1R2, a novel antimicrobial peptide
Marcin Makowskia, Mário R. Felícioa,
Octávio L. Francob, c, Nuno C. Santosa, Sónia Gonçalvesa
a
Instituto de Medicina Molecular, Faculdade de Medicina,
Universidade de Lisboa, Lisbon, Portugal, b S-inova Biotech,
Programa de Pós-Graduação em Biotecnologia, Universidade
Católica Dom Bosco, Campo Grande-MS, Brazil, c Centro
de Anláises Proteômicas e Bioquimicas/Programa de Pós
Graduação em Ciências Genômicas e Biotecnologia, UCB,
Brasília, DF, Brazil

in the surface charge of membranes. Interestingly, EcAMP1R2 promotes
the aggregation of the cardiolipin enriched IML vesicles without neutralizing the surface charge. This has led us to hypothesize that an increased
selectivity of EcAMP1R2 towards cardiolipin molecules of these vesicles
leads to a hemi-fusion or fusion process. All in all, these results aim to that
EcAMP1R2 is a good candidate to fight E. coli infections, being able to act
at both the inner and the outer membrane levels.

Tackling antibiotic resistance is a worldwide priority. In this sense, antimicrobial peptides (AMPs) have been pointed as promising alternatives
to conventional antibiotics. Most AMPs are cationic amphiphiles that kill
bacteria by selectively disrupting their membranes. EcAMP1R2 is a newly
rationally designed cationic AMP that has a high antimicrobial activity
against Escherichia coli, without being cytotoxic to mammalian cells. In
order to shed some light on the membrane selectively and activity of this
peptide, studies were performed using E. coli cells and large unilamellar
vesicles (LUVs) with different compositions, including mixtures mimicking the inner (IML) and the outer (OML) membranes of E. coli. By following the intrinsic fluorescence of the tryptophan residue of the peptide, it
was observed that EcAMP1R2 discriminates between zwitterionic (mammalian-like) and anionic (bacterial-like) membranes. Indeed, EcAMP1R2
showed to have an increased affinity towards model membranes enriched
in lipopolysaccharide, a major component of the outer membrane E. coli,
but also towards membranes containing cardiolipin, characteristic of the
inner membrane. In addition, possible alterations caused by the peptide
on the biophysical properties of the membranes were monitored using
membrane probes. EcAMP1R2 showed to alter the dipole potential and
to increase the lipid order of negatively charged membranes, not affecting
the lipid fluidity. Finally, light scattering spectroscopy techniques were
used to follow alterations caused by the peptide in the vesicle size and
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Evaluation of the permeability
of the blood brain barrier and redox
status in the brain of the rat model
of ALS using in vivo EPR measurements

superoxide dismutase activity. The present study highlights in vivo EPR
spectroscopy as a reliable tool for the investigation of changes in BBB permeability and for the unprecedented in vivo monitoring of the brain tissue
redox status, as early markers of ALS.

Milos Mojovic
Faculty of Physical Chemistry, University of Belgrade,
Studentski trg 12-16,P.O.B. 47, 11158, Belgrade 118,
PAC:105305, Serbia
Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disorder
affecting the motor pathways of the central nervous system. Although a
number of pathophysiological mechanisms have been described in the
disease, post mortem and animal model studies indicate blood-brain barrier
(BBB) disruption and elevated production of reactive oxygen species as
major contributors to disease pathology. In this study, the BBB permeability and the brain tissue redox status of the SOD1G93A ALS rat model in the
presymptomatic (preALS) and symptomatic (ALS) stages of the disease
were investigated by in vivo EPR spectroscopy using three aminoxyl radicals
with different cell membrane and BBB permeabilities, Tempol, 3-carbamoyl
proxyl (3CP), and 3-caroxyproxyl (3CxP). The EPR results indicated that
among the three spin probes, 3CP is the most suitable for reporting the
intracellular redox status changes, as Tempol was reduced in vivo within
minutes (t1/2 = 2.0 ± 0.5 min), thus preventing reliable kinetic modeling,
whereas 3CxP reduction kinetics gave divergent conclusions, most probably
due to its membrane impermeability. It was observed that the reduction
kinetics of 3CP in vivo, in the head of preALS and ALS SOD1G93A rats was
altered compared to the controls. Pharmacokinetic modeling of 3CP reduction in vivo, revealed elevated tissue distribution and tissue reduction rate
constants indicating an altered brain tissue redox status, and possibly BBB
disruption in these animals. The preALS and ALS brain tissue homogenates
also showed increased nitrilation, superoxide production, lipid peroxidation
and manganese superoxide dismutase activity, and a decreased copper-zinc
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Assembly of oligomeric nanopores
by an earth-worm pore forming protein

Developing Biophysical Data Repositories
– An opportunity for ARBRE-MOBIEU?

Marjetka Podobnik, Nejc Rojko, Matic Kisovec, Gregor Anderluh
Department of Molecular Biology and Nanobiotechnology,
National Institute of Chemistry, Hajdrihova 19,
1000 Ljubljana, Slovenia

Tina Daviter1 and Thomas A Jowitt2
1
ISMB Biophysics Centre, Department of Biological Sciences,
Birkbeck, University of London, UK, 2Wellcome Trust Centre
for Cell-Matrix Research, Faculty of Life Sciences, University
of Manchester, UK

Pore-forming proteins (PFPs) are widespread in nature and have important
physiological roles in attack and defense mechanisms. They are powerful
molecules used by organisms from all kingdoms of life destined to form
pores in lipid membranes of target cells to cause killing or other undesired
effects. Generally, they are secreted as water-soluble monomers, which
upon binding to target lipid membranes oligomerize and form transmembrane pores. They can be classified as either a- or b-PFPs, based on the
secondary structure elements that form the transmembrane region of the
pore. One of the three most important b-PFPs families is a family of aerolysin-like proteins, named after aerolysin, a toxin excreted by the pathogenic
bacterium Aeromonas hydrophila. This family includes various members
from bacteria to vertebrates, with many bacterial representatives serving
as crucial virulence factors in infection and food poisoning. One of the few
described eukaryotic members of the aerolysin family is lysenin, an invertebrate member from the earthworm Eisenia fetida. Lysenin is present in
the coelomic fluid of earthworms and is produced to act defensively against
parasitic microorganisms by forming pores in sphingomyelin-containing
membranes. It shows a rare capacity of binding to sphingomyelin with high
affinity, and can be used as an excellent tool for visualizing distribution
and dynamics of sphingomyelin in cells. In this talk I will present the crystal
structure of the lysenin pore recently determined in our group (Nat Comm
2016, DOI:10.1038/ncomms11598). Our results provide insights into general
features of this nanopore, protein-protein, protein-lipid interactions and
mechanism of pore assembly. This is important for understanding of pore
formation by other aerolysin-like PFPs, as well as for potential application
of such pores. Namely, apart from having important roles in bacterial pathogenesis, biological nanopores have recently attracted a lot of attention as
prime candidates for various applications in medicine and nanobiotechnology.
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There is a strong drive towards deposition of experimental results in online
data bases, to make them available for further research, business and the
public (e.g. Horizon 2020’s Open Access Policy). The Protein Data Bank
(PDB) is perhaps the best-known such repository, but there are very few
for biophysical data. We seek opinions if ARBRE-MOBIEU should consider
developing such repositories, possibly one for analytical ultracentrifugation
data. A successful databank requires acceptance within a research community, and ARBRE-MOBIEU could work towards a consensus for scope,
standards and design of such an invaluable resource.
Subject-specific and searchable repositories can store data so it can be
found, re-analysed, compared, or to reduce experimental duplication. They
are much more useful than general repositories such as those provided
by institutions or publishers which will alternatively have to hold research
data to fulfil the minimal requirement of open access.
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STSM grants
Exchange of practice
and training in protein quality control
Sebastien Brule
Biophysics of Macromolecules and their Interactions
Platform, Institut Pasteur, France

ProLinC and UCam+MRC: Creating
strategic core facility relationships within
MOBIEU
Maria Sunnergagen (on behalf of Alexandra Ahlner)
Protein Folding and Interaction Core Facility (ProLinC),
Department of Physics, Chemistry and Biology,
Linköping University, Sweden

Confocal microscopy
of ascites cancered cells

SRCD in understanding of the allosteric
effect and metal binding in artificial
metalloenzymes and metalloproteins

Nerijus Karalius
Liquid crystals laboratory, Institute of Science
and Technology, Lithuanian University of Educational
Sciences, Vilnius, Lithuania

Levente Szekeres
Department of Inorganic and Analytical Chemistry,
University of Szeged, Szeged, Hungary

Impact of NKp30 glycosylation
and oligomerization on its complex
formation and ligand binding - the key
features for NK cells activation
Ondrej Skorepa
Department of Biochemistry, Faculty of Science,
Charles University, Prague, Czech Republic
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Day 2 — Thursday , March 23
Allosteric control in the synthesis
and sensing of cyclic-di-GMP, a master
regulator of bacterial growth and
physiology
Giorgio Giardina1, Alessandro Paiardini2, Federico Mantoni1, Paolo
Brunotti1, Laura Cervoni1, Serena Rinaldo1, Francesca Cutruzzolà1
1
Istituto Pasteur-Italia-Fondazione Cenci Bolognetti,
Department of Biochemical Sciences; 2Department of Biology
and Biotechnology “Charles Darwin” Sapienza University
of Rome (Italy)
Cyclic-di-GMP (c-di-GMP) is one of the most important regulators of bacterial adaptation strategies including biofilm formation and persistence.
C-di-GMP is able to interact with a large variety of macromolecules via
deeply different binding modes; the combination of c-di-GMP affinity and
binding mode(s) along a complex signaling pathway leads to a wide variety
of allosteric control mechanisms, yet to be identified and characterized
in detail biochemically.
Here we present mechanistic data on the protein domain involved in c-diGMP synthesis (GGDEF domain) as i) isolated catalytic unit or ii) a modulator of other domains. Our study includes proteins (YfiN and PA0575)
from Pseudomonas aeruginosa, which are involved in biofilm formation
during chronic infections. The mechanisms of single-domain regulation by
domain-domain interactions have been investigated, integrating advanced
biochemical and molecular biophysics methodologies with structural biology.
We aim at defining the structural determinants required to “handle” c-diGMP in biological systems to ultimately being able to predict the mode of
action of a given GGDEF-containing protein in different bacterial species.
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Dynamics of adhesion and spreading
of single cell at a charged interface
Nadica Ivoševic DeNardis, Jadranka Pecar Ilic,
Ivica Ružic, Galja Pletikapic
Division for Marine and Environmental Research,
Ruder Boškovic Institute, Zagreb, Croatia
The single cell-electrode interaction is relevant to fundamental biological processes involving cell adhesion, cell fusion, cell activity, and membrane response
to environmental stress. Cell surface properties play important role for the
adhesion study. Model unicellular green algae Dunaliella tertiolecta is known
as „naked cell“ since it poses only cell membrane. Adhesion and spreading
of a cell at a charged interface cause double layer charge displacement
which is measured as a well defined amperometric signal in millisecond time
scale. The signal denotes establishment of intimate membrane contact at
the interface with subsequent cell spreading, followed by cell breakdown in
a few milliseconds. Dynamics of the cell adhesion at the charged interface
has been examined by application of the reaction kinetics model on the
amperometric signal. Model enables to decouple and identify temporal
evolution of the individual states. Results suggest that the major structural
disruption of the cell membrane, collapse of cytoskeleton and leakage of intracellular material appear 0.1 ms after initial cell-electrode contact. Kinetics
of spreading of organic film at the interface to its maximal extent is being
considered as the rate determining step, which could be consequence of
the attenuated effect of potential at the modified interface, stronger intermolecular interactions and reorganization of molecules in the film. A simple
system of an isolated plasma membrane vesicle without internal content
has been developed and characterized by atomic force microscopy (AFM).
Adhesion kinetics of the algal cell is slower than that of its plasma membrane
vesicle. Our findings offer insight into the mechanism of cell adhesion and
spreading at the charged interfaces.
N. Ivoševic DeNardis, J. Pecar Ilic, I. Ružic, G. Pletikapic, Cell adhesion and spreading
at a charged interface: Insight into the mechanism using surface techniques and
mathematical modelling. Electrochim. Acta 2015, 176, 743-754.
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Structural studies of natural killer cell
receptor complexes: affinity vs. avidity
Vaněk Ondřej1, Bláha Jan1, Skálová Tereza2,
Kalousková Barbora1, Pažický Samuel1, Skořepa Ondřej1,
Zhao Yuguang3, Harlos Karl3, Dohnálek Jan2
1
Department of Biochemistry, Faculty of Science,
Charles University, Hlavova 8, 12840 Prague,
Czech Republic 2Institute of Biotechnology, The Czech
Academy of Sciences, v.v.i., Průmyslová 595, 25250 Vestec,
Czech Republic, 3Division of Structural Biology, The Wellcome
Trust Centre for Human Genetics, University of Oxford,
Roosevelt Drive, OX3 7BN Oxford, United Kingdom
Natural killer (NK) cells possess a unique ability to recognize and induce
death of tumour and virus-infected cells without a prior antigen sensitization.
Their function is regulated by a fine balance of signals induced by multiple
activating and inhibitory cell surface receptors and their interaction with
the ligands present on the target cell. Human natural killer receptor protein 1 (NKR-P1; gene klrb1) and its physiological binding partner lectin-like
transcript 1 (LLT1; gene clec2d) are representatives of the NK cell receptor
C-type lectin-like family.

To improve the productivity even further, we have optimized transposon-based doxycycline inducible mammalian cell expression system piggyBac within HEK293S GnTI- cell line generating stably transfected cell
pools with a tenfold yield improvement. This approach was successfully used
for production of NKR-P1 and ultimately led to crystallization and structure
solution of NKR-P1 alone as well as LLT1:NKR-P1 complex. Structure of
this complex suggests potential mode of receptor:ligand multimerization
on the cell surface explaining how efficient ligand recognition in this low
affinity complex might be achieved through its increased avidity within
immunological synapse.
This study was supported by BIOCEV (ERDF CZ.1.05/1.1.00/02.0109), Czech Science
Foundation (15-15181S), Ministry of Education, Youth and Sports of the Czech Republic
(LG14009), Charles University (UNCE 204025/2012, SVV 260079/2014, GAUK 161216),
Foundation “Nadání Josefa, Marie a Zdeňky Hlávkových”, COST Action (CA15126 MOBIEU),
and BioStruct-X (EC FP7 project 283570). The authors also acknowledge the support and
the use of resources of Instruct, a Landmark ESFRI project through the R&D pilot scheme
APPID 56 and 286.

Human embryonic kidney 293 cell line deficient in N-acetylglucosaminyltransferase I (HEK293S GnTI-) is well known tool for expression of proteins
with homogeneous and deglycosylatable N glycosylation, a feature crucial
especially for protein crystallography. We have adapted HEK293S GnTIcell line to growth in suspension and optimized its transient transfection.
We demonstrate this on the production of soluble LLT1 naturally present
on natural killer (NK) and T lymphocytes, but upregulated in glioblastoma
cells, one of the most lethal tumours, where it acts as a mediator of immune
escape. Prepared soluble domain of LLT1 with homogeneous glycosylation
was readily crystallized and following optimization of crystal conditions
this protein preparation ultimately led to the first structure determination
of this receptor.
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Lipophilicity is a key factor to increase
the antiviral activity of HIV neutralizing
antibodies

Analysis of Protein-DNA Interactions
by SPR - Simple and cheap quantitation
using the ReDCaT Chip

Marcelo T. Augusto1, Axel Hollmann1, Fulvia Troise2,
Ana S. Veiga1, Antonello Pessi3, Nuno C. Santos1*
1
Instituto de Medicina Molecular, Faculdade de Medicina,
Universidade de Lisboa, Lisbon, Portugal; 2CEINGE
Biotecnologie Avanzate, Napoli, Italy 3PeptiPharma,
Rome, Italy.

Clare E. M. Stevenson and David M. Lawson
Department of Biological Chemistry, John Innes Centre,
Norwich Research Park, Norwich NR4 7UH, UK

The HIV broadly neutralizing antibody 2F5 targets the transiently exposed
epitope in the membrane proximal external region (MPER) of HIV-1 gp41,
by a two-step mechanism involving the viral membrane and this viral glycoprotein. It was recently shown that 2F5 conjugation with a cholesterol
moiety outside of the antibody paratope substantially increases its antiviral
activity. Additionally, the antiviral activity of D5, a human antibody that
binds to the N-terminal heptad repeat (NHR) of gp41 and lacks membrane
binding, was boosted by the same cholesterol conjugation. In this work, we
evaluated the membrane affinity of both antibodies towards membranes of
different compositions, using surface plasmon resonance. A correlation was
found between membrane affinity and antiviral activity against HIV-1. We
propose that the conjugation of cholesterol to 2F5 or D5 allows a higher
degree of antibody pre-concentration at the viral membrane. This way, the
antibodies become more available to bind efficiently to the gp41 epitope,
blocking viral fusion faster than the unconjugated antibody. These results
set up a relevant strategy to improve the rational design of therapeutic
antibodies against HIV and other enveloped viruses.
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The recognition of specific DNA sequences by proteins is crucial to fundamental biological processes such as DNA replication, transcription and gene
regulation. The technique of Surface Plasmon Resonance (SPR) is ideally
suited for the measurement of these interactions because it is quantitative,
simple to implement, reproducible, can be automated and requires very
little sample. This typically involves the direct capture of biotinylated DNA
to a streptavidin (SA) chip before flowing over the protein of interest and
monitoring the interaction. However, once the DNA has been immobilised on
the chip it cannot be removed without damaging the chip surface. Moreover,
if the protein-DNA interaction is strong, then it may not be possible to remove
the protein from the DNA without damaging the chip surface. Given that the
chips are costly, this will limit the number of samples that can be tested.
Therefore, we have developed a Reusable DNA Capture Technology, or
ReDCaT Chip, that enables a single SA chip to be used multiple times. Results
will be presented for a MarR family transcriptional repressor where DNA
binding sites were identified, footprinted and the binding affinities were
quantified using SPR and the ReDCaT chip. This technique, in principle,
can be used to study any protein-nucleic acid interaction.
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Atomic force microscopy and the electron microscopy have been applied
to visualize and analyze the structures formed by alpha-helical Kfr proteins in vitro. The obtained results will enable us to decipher the molecular
mechanism in which the Kfr molecules are engaged in the cellular context.

POSTER 01

Revealing properties of the
alpha-helical KfrA type proteins
via biophysical measurements
Tomasz Kobiela1, Magdalena Kołodziejczyk1,
Hanna Nieznańska2, Malgorzata Adamczyk1
1
Institute of Biotechnology, Faculty of Chemistry, Warsaw
University of Technology, Noakowskiego 3, 00-664 Warsaw,
Poland, 2 Nencki Institute of Experimental Biology, Polish
Academy of Sciences, Pasteur 3, 02-093, Warsaw, Poland
This research is focused on plasmids-encoded Kfr proteins of almost 100%
alpha-helical structure. Proteins of alpha-helical structure are present in
all organisms and participate in vital cell processes. In bacteria they are
involved in morphogenesis, cytokinesis, nucleoids segregation and motility.
Our studies demonstrated that they are also engaged in DNA segregation
of broad -host- range (BHR) plasmids to progeny cells after division. These
low-copy number, broad -host- range (BHR), conjugative plasmids replicate
and are stably maintained in phylogenetically distant bacterial species,
common in intensive care hospital units, soil and aquatic environments
worldwide.
KfrA proteins, due to their structure, are challenging to study. The kinetic
approach using Quartz Crystal Microbalance has been applied to determine
the association and dissociation rate constants of direct KfrA type proteins
interaction with DNA, providing a better understanding of the differences
in DNA specific sequence recognition by the studied proteins.
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Study of binding and activation
mechanisms of Nociceptin Receptor using
Molecular Dynamics and Metadynamics

Lipophilicity is a key factor
to increase the antiviral activity of HIV
neutralizing antibodies

Alessandro Arcovito1 and Stefano Della Longa2
1
Institute of Biochemistry and Clinical Biochemistry,
Catholic University of Sacred Heart, Rome, Italy.
2
Department of Life, Health and Environmental Sciences,
University of L’Aquila, L’Aquila, Italy.

Marcelo T. Augusto1, Axel Hollmann1, Fulvia Troise2,
Ana S. Veiga1, Antonello Pessi3, Nuno C. Santos1*
1
Instituto de Medicina Molecular, Faculdade de Medicina,
Universidade de Lisboa, Lisbon, Portugal; 2CEINGE
Biotecnologie Avanzate, Napoli, Italy 3PeptiPharma,
Rome, Italy.

Nociceptin (NCC) is the 17-amino acid neuropeptide, endogenous ligand for
the G-protein-coupled receptor NOP. Their interaction modulate a wide range
of physiological responses, with effects noted in the nervous system (central
and peripheral), the cardiovascular system, the airways, the gastrointestinal
tract, the urogenital tract, and the immune system. In this study, starting
from the recently reported x-ray structure at pH 7 of NOP in complex with
an antagonist [1], rigid docking of NCC in an α-helix conformation was done,
then molecular dynamics (MD) and metadynamics (METAD) were performed
on the protein-peptide complex, thus providing new insights on the binding
geometry of NCC to NOP. The main structural features we have found are
in agreement with the overall set of functional data derived after point
mutations. The pose of the message domain (residues 1–4) of NCC has been
found as slightly slipped deeper inside the transmembrane bundle with
respect to the known antagonists, and the new position allows a mechanistic explanation of the negative allosteric effect by Na ion [2]. Moreover,
the METAD approach was also applied to investigate the mechanism of
activation of the G-protein receptor NOP and further insights onto the
structural determinants driving the change from inactive to active state,
have been proposed.

The HIV broadly neutralizing antibody 2F5 targets the transiently exposed
epitope in the membrane proximal external region (MPER) of HIV-1 gp41,
by a two-step mechanism involving the viral membrane and this viral glycoprotein. It was recently shown that 2F5 conjugation with a cholesterol
moiety outside of the antibody paratope substantially increases its antiviral
activity. Additionally, the antiviral activity of D5, a human antibody that
binds to the N-terminal heptad repeat (NHR) of gp41 and lacks membrane
binding, was boosted by the same cholesterol conjugation. In this work, we
evaluated the membrane affinity of both antibodies towards membranes of
different compositions, using surface plasmon resonance. A correlation was
found between membrane affinity and antiviral activity against HIV-1. We
propose that the conjugation of cholesterol to 2F5 or D5 allows a higher
degree of antibody pre-concentration at the viral membrane. This way, the
antibodies become more available to bind efficiently to the gp41 epitope,
blocking viral fusion faster than the unconjugated antibody. These results
set up a relevant strategy to improve the rational design of therapeutic
antibodies against HIV and other enveloped viruses.

1.Thompson, A.A., et al., Structure of the nociceptin/orphanin FQ receptor in complex
with a peptide mimetic. Nature, 2012. 485(7398): p. 395-9.
2.Della Longa, S. and A. Arcovito, A Dynamic Picture of the Early Events in Nociceptin Binding
to the NOP Receptor by Metadynamics. Biophys J, 2016. 111(6): p. 1203-13.
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Characterization by DSC of phase
behavior of model membranes
to mimic the BBB
Bárbara Claro1, Maria João Moreno2, Margarida Bastos1
1
CIQ-UP Dep. Chemistry & Biochemistry, FCUP, Porto,
Portugal, 2 CQC-UC, Biological Chemistry Group,
Dep. Chemistry, Coimbra, Portugal

regarding non-ideal mixing, main transitions and cooperativity. The effect
of the increasing complexity of the systems (from binary to quaternary)
on the thermal profile will also be shown and discussed.
Acknowledgements
Thanks are due to FCT and COMPETE2020-UE for projects PT2020_PTDC_
DTP-FTO_2784_2014 and Project Nº 007630 UID/QUI/00313/2013 and
to FEDER (COMPETE 2020) for Project POCI-01-0145-FEDER-006980.
1Gustavsson, A., J. Olesen Eur. Neuropsychopharmacol, 21, 718, 2011
2Smith, D., et al. Mol. Pharm. 11, 1727, 2014
3F. Abrunhosa, S. Faria, P. Gomes, I. Tomaz, J. C. Pessoa, D. Andreu and M. Bastos J. Phys.
Chem B, 109, 17311-17319, 2005

The failure to cross the Blood-Brain Barrier (BBB) is a major attrition factor in drug development for brain disorders.[1] Most xenobiotics are not
recognized by active transporters and therefore passive permeation is a
significant route, if not the most important, for their permeation through the
BBB under non-disruptive conditions [2]. The current paradigm of passive
permeation through biomembranes, based on the Overton rule, does not
allow a quantitative description and has limited predictive value.
Model membranes with appropriate composition (liposomes with a lipid
composition representative of endothelial membranes) should provide a
much more refined model to assess passive permeation. For that, it is fundamental to know the phase behavior of the mixtures to be used, to allow
a future correct interpretation of the results of partition studies.
In this work we have characterized by Differential Scanning Calorimetry
binary and ternary model membranes of phosphocholine (DMPC), phosphoethanolamine (DMPE) and phospho-L-serine (POPS). For ternary system
PC:PE:PS, we also tested the effect of increasing cholesterol contents.
These model membranes can be seen as good models for the inner leaflet
of the endothelial cells plasma membrane, and DSC is the ideal method for
characterization of the thermotropic lipid phase transitions [3].
The addition of cholesterol to DMPC:DMPE:POPS (6:3:1) system is shown
to significantly decrease the cooperativity of the transition, and change
its enthalpy. The results for the various systems will be discussed as
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Allosteric control in the synthesis
and sensing of cyclic-di-GMP,
a master regulator of bacterial growth
and physiology

Developing Biophysical Data Repositories
– An opportunity for ARBRE-MOBIEU?

Giorgio Giardina1, Alessandro Paiardini2, Federico Mantoni1, Paolo
Brunotti1, Laura Cervoni1, Serena Rinaldo1, Francesca Cutruzzolà1
1
Istituto Pasteur-Italia-Fondazione Cenci Bolognetti,
Department of Biochemical Sciences; 2Department of Biology
and Biotechnology “Charles Darwin” Sapienza University
of Rome (Italy)
Cyclic-di-GMP (c-di-GMP) is one of the most important regulators of bacterial adaptation strategies including biofilm formation and persistence.
C-di-GMP is able to interact with a large variety of macromolecules via
deeply different binding modes; the combination of c-di-GMP affinity and
binding mode(s) along a complex signaling pathway leads to a wide variety
of allosteric control mechanisms, yet to be identified and characterized
in detail biochemically.
Here we present mechanistic data on the protein domain involved in c-diGMP synthesis (GGDEF domain) as i) isolated catalytic unit or ii) a modulator of other domains. Our study includes proteins (YfiN and PA0575)
from Pseudomonas aeruginosa, which are involved in biofilm formation
during chronic infections. The mechanisms of single-domain regulation by
domain-domain interactions have been investigated, integrating advanced
biochemical and molecular biophysics methodologies with structural biology.
We aim at defining the structural determinants required to “handle” c-diGMP in biological systems to ultimately being able to predict the mode of
action of a given GGDEF-containing protein in different bacterial species.
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Tina Daviter1 and Thomas A Jowitt2
1
ISMB Biophysics Centre, Department of Biological Sciences,
Birkbeck, University of London, UK, 2Wellcome Trust Centre
for Cell-Matrix Research, Faculty of Life Sciences,
University of Manchester, UK
There is a strong drive towards deposition of experimental results in online
data bases, to make them available for further research, business and the
public (e.g. Horizon 2020’s Open Access Policy). The Protein Data Bank
(PDB) is perhaps the best-known such repository, but there are very few
for biophysical data. We seek opinions if ARBRE-MOBIEU should consider
developing such repositories, possibly one for analytical ultracentrifugation
data. A successful databank requires acceptance within a research community, and ARBRE-MOBIEU could work towards a consensus for scope,
standards and design of such an invaluable resource.
Subject-specific and searchable repositories can store data so it can be
found, re-analysed, compared, or to reduce experimental duplication. They
are much more useful than general repositories such as those provided
by institutions or publishers which will alternatively have to hold research
data to fulfil the minimal requirement of open access.
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Characterization of LMNG assemblies

How to build a host-pathogen interactome:
a proof of concept for Schistosoma mansoni
and its human host

Cécile BREYTON, Aline LE ROY, Jean-Michel JAULT,
Franck FIESCHI, and Christine EBEL
Univ. Grenoble Alpes, IBS, F-38044 Grenoble, France; CNRS,
IBS, F-38044 Grenoble, France; CEA, IBS, F-38044 Grenoble,
France; ISBG, F-38044 Grenoble, France.
2,2-didecylpropane-1,3-bis-ß-D-maltopyranoside (also named lauryl maltose neopentyl glycol, LMNG or MNG3) bears two linked hydrophobic chains
of equal length, and two hydrophilic maltoside groups. It aroused a strong
interest, since it was shown to solubilize membranes, to stabilize membrane
proteins better than the usual dodecyl-ß-D-maltopyranoside (DDM), and
to allow structure determination of different and challenging membrane
proteins (1, 2). LMNG was also found to be of particular interest for the
stabilization of different membrane proteins investigated by us. However,
it was described to form large micelles, which is thought to be unfavorable
for structural purposes. We thus investigated its auto-assemblies and that
of the membrane protein complexes, by AUC, size exclusion coupled to
light scattering, and small angle scattering.
Chae et al (2010) Nat Methods 7 (12):1003.
Rosenbaum et al (2011) Nature 469 (7329):236.
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Tropical parasitic diseases represent a huge burden for human health; among
them schistosomiasis is second only to malaria per number of infected individuals. Schistosomes are digenean trematodes that penetrate through the
intact skin of the host while in contact with infected fresh waters. These
extracellular parasites complete an undisturbed journey from the entry
point to the veins around the liver or the bladder. They interact with components of the human extracellular matrix and modify it. We have used a
high throughput screening of the human partners of two selected secreted
proteins of the parasite by Surface Plasmon Resonance imaging (SPRi) and
have validated a few complexes by small angle X-ray scattering (SAXS). Here
we present the first interactomic map built on these data and its potential
for a better understanding of the interplay between the parasite and its host.
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Molecular sensors of codon ambiguity in C.
albicans signaling pathways

with Ser or Leu at CUG positions, and their overall stability and activity
compared. This in vitro data will be combined with in vivo studies to provide
mechanistic insights about the impact of codon ambiguity in a human pathogen, and to uncover potential synergies between protein mistranslation
and adaptation to host microenvironments.

Joana Fraga1,2, Zsuzsa Sárkány1,2, Inês Correia1,2,
Pedro J. B. Pereira1,2, Sandra Macedo-Ribeiro1,2
1

IBMC – Instituto de Biologia Molecular e Celular;
i3S – Instituto de Investigação e Inovação em Saúde

2

Candida albicans is an opportunistic fungal pathogen normally residing on
mucosal surfaces and skin, but that can proliferate and cause infections
in response to changes in the host environment. The complex biology of
C. albicans is reflected by its impressive morphological plasticity, and complemented by its ability to ambiguously translate the universal leucine CUG
codon predominantly as a serine (97%), but also as a leucine (3%), generating
ambiguous proteins. Analysis of CUG residue-containing proteins showed
that C. albicans is optimally adapted to ambiguity, since only in a small
subset of molecules (10%), the CUG-encoded residues are located within
conserved regions where Ser/Leu incorporation might has an impact on
protein structure and function (Rocha et al. 2011). Interestingly, the proteins
involved in signal transduction cascades associated with morphological
changes and pathogenesis are particularly enriched in CUG-encoded residues, some of which are located within active sites or in their close vicinity,
where they are expected to differentially modulate catalytic activity (Rocha
et al. 2011). Thus, we hypothesize that ambiguous CUG codon translation
shapes the function of signaling proteins associated with yeast-to-hypha
transition and cell wall structure has an influence in host recognition and
virulence (Sárkány et al. 2014).
We are currently investigating the effect of Leu or Ser insertion at CUG
positions of two key effectors of signaling cascades in C. albicans: Ras1
(GTPase) and Cek1 (protein kinase), that contain a single CUG-encoded
residue in strictly conserved and functionally relevant positions (Sárkány
et al. 2014). The proteins Ras1 and Cek1 were expressed recombinantly
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Combining 25-hydroxycholesterol
with a fusion inhibitor peptide: interaction
with model biomembranes and human
blood cells

C34-25HC interacts preferentially with membranes rich in sphingomyelin
and presents a poor partition to membranes composed of phosphatidylcholine and cholesterol. We hypothesize that cholesterol causes a repulsive
effect which is overcome in the presence of sphingomyelin. Importantly,
our data indicates that the peptide has a preference for human peripheral
blood mononuclear cells relative to erythrocytes, which shows its selectivity
and potential to target CD4+ cells.

Bárbara Gomesa, Axel Hollmanna,b,c, Anne Mosconad,e,
Matteo Porottod, Nuno C. Santosa
a
Instituto de Medicina Molecular, Faculdade de Medicina,
Universidade de Lisboa, Lisbon, Portugal, bLaboratory
of Biointerfaces and Biomimetic Systems, CITSE, University
of Santiago del Estero, Santiago del Estero, Argentina,c,
Laboratory of Molecular Microbiology, Institute of Basic
and Applied Microbiology, University of Quilmes, Bernal,
Argentina, dDepartment of Pediatrics, Columbia University
Medical Center, New York, New York, USA eDepartments
of Pediatrics, Microbiology and Immunology, and Physiology
and Cellular Biophysics, Columbia University Medical Center,
New York, New York, USA
Human immunodeficiency virus type 1 (HIV-1) entrance into target cells
is a multi-step process, leading to the fusion of viral and cell membranes
and to the release of the virus’ content into the host cell.
Enfuvirtide is a fusion inhibitor peptide clinically approved for HIV treatment,
but its use is associated with the development of resistance. Other fusion
inhibitor peptides, like C34, were synthesized to overcome this limitation.
In this work, C34 was conjugated with 25-hydroxycholesterol (25HC), an
oxidized cholesterol derivative which inhibits HIV-1 entry at membrane
level. The combining of two distinct antiviral molecules, C34 and 25HC,
may help to suppress the emergence of resistant viruses.
We characterized the interaction of C34-25HC with biomembrane model
systems and human blood cells. Lipid vesicles and monolayers with defined
compositions were used as biomembrane model systems.
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Investigating Reactivity and Interactions
in Complex Media: Theoretical and
Experimental Approaches

Fluorescent nanodiamonds
for molecular imaging

J. Hamacek,a F. Piazzaa
a
Centre de Biophysique Moléculaire (CBM),
CNRS UPR4301 45071, Orléans, France.
We focus on investigating reaction kinetics, especially enzymatic transformations and self-assembly processes, in crowded environments. We
combine our expertise in theoretical and experimental biophysics for a
better understanding of inter- and intramolecular interactions in complex
model matrices and for predicting reactivity in real systems. For this purpose we use coarse-grained Brownian simulations in silico and statistical
physics-based calculations. Experimental data are collected with spectroscopic methods, NMR, microscopy and SAXS. In this contribution, we
present recent advances concerning enzymatic reactions.

Nerijus Karalius
Institute of Science and Technology, Lithuanian University
of Educational Sciences, Vilnius, Lithuania
Fluorescent nanodiamond (FND) has been proposed for various biomedical
applications, including bioimaging, biosensing and drug delivery, owing to
its physical-chemical properties and biocompatibility. FND are non-toxic,
has remarkable magneto-optical properties. FND excellent candidate for
surface modification for applications in biology or medicine. For medical
applications, further in vivo studies on various applications become important. One of the most challenging possibilities of FND biomedical application
in drug delivery, tracing, bioimaging with unprecedented resolution and
precision. That usually assumes FND interaction with the cells.
The aim of this study was molecular imaging by using FND to get imaging
in nanometer scale. For fluorescent molecular imaging, synthetic diamonds
and nanodiamonds with fixed average size from 100 nm to 8 nm were used.
Some of them were irradiated by protons to create different quantity of
nitrogen-vacancy (NV) centers to enhance fluorescence. By irradiation
created nitrogen-vacancy (NV) centers in FND are fluorescent sources for
nanometer scale resolution imaging. Two kinds of known organic molecules:
“banana” and “DNA” shaped morphological structure were investigated.
The study of imaging was carried out by fluorescence microscope. The most
appropriate laser wavelength and excitation power to monitor molecular
imaging experimentally was established.
Organic molecules were prepared with different concentration of FNDs to
monitor fluorescence image and optimal concentration was established. We
detected, which quantity of nitrogen-vacancy (NV) centers in FND give the
brightest fluorescence. Is open discussion, how colors represent healthy
and pathological cells in images.
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Structural Biophysico-Chemistry
Platform (SBCP) @IECB

Interactions of different Urolithins
with Bovine Serum Albumin

Brice Kauffmann
European Institute for Chemistry and Biology (IECB)

Milica Kojadinovic1, Tamara Popovic1, Milica Popovic2
1
Centre of Research Excellence in Nutrition and Metabolism,
Institute for Medical Research, University of Belgrade,
Tadeusa Koscuskog 1, 111000 Belgrade, Serbia, 2 Department,
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Studentski trg 12-16, 11000 Belgrade, Serbia

This poster will present some ongoing research projects developed at
the Structural Biophysico-Chemistry Platform (SBCP) from the European
Institute of Chemsitry and Biology (IECB). The role of this facility is to be at
the forefront of methodological developments in Structural Biochemistry
and Biophysics, by gathering on the same site a coherent set of techniques
and expertise. This expertise is nurtured by the synergies between the platform and research teams. Thanks to the popularization of the expertise and
specialties of the SBCP through success stories initiated with the local teams,
it has acquired a strong international reputation for the study of molecular
recognition in both chemistry and biology, and therefore serves a much
broader community of researchers at the national and international level.
At the SBPC, molecular recognition and supramolecular assemblies are
investigated from a structural and biophysical perspectives, by regrouping
expertise in NMR spectroscopy (liquid and solid state), X-ray crystallography (including SAXS/WAXS), mass spectrometry (the SBCP has a strong
specificity in studying non covalent complexes by ionic mobility mass spectrometry, with unique in Europe experimental setups), surface plasmon resonance and spectroscopy (absorption and circular dichroism spectroscopy).
Importantly, the platform is positioned at the frontiers between chemistry
and biology, by focusing both on biological molecules and on synthetic
molecules (foldamers) conceived to fold and self-assemble like biological
molecules, and/or interact with biological systems.

Urolithins are metabolites derived from ellagic acid (EA) and ellagitannins
(ETs) by gut microbiota after consumption of different ETs [1]. Once produced these catabolites can be absorbed, circulate in plasma and accumulate in urine as glucuronide and sulphate conjugates while aglicones
can be directly excreted in faeces [2] [3]. The health effects attributed
to urolithin are numerous and diverse, ranging from antimalarial properties to anticancer activities and regulation of gene expression. The aim of
this work was to study binding of Urolithins: Urolithin-A (Uro A); Urolithin
A-glucuronide (Uro AG); Urolithin-B (Uro B) and Urolithin-B-glucuronide
(Uro BG) to Bovine Serum Albumin by fluorescence quenching of protein
intrinsic fluorescence. From the spectra obtained, the Stern-Volmer, the
apparent static, and the bimolecular quenching constants were calculated.
The structure of polyphenols revealed to significantly affect the binding/
quenching process; in general, the binding affinity decreased with glycosilation. Uro A and B Ksv were 59236 ± 5706 and 69653 ± 14922 respectively, while for Uro AG and BG these values were 15179 ± 2770 and 9462
± 1955 respectively. Higher hydrophobicity increases the binding affinity
to BSA and could also be a reason for lower bioavailability of aglicons in
sera noted in previous studies [4] since higher rate of phenol binding to
proteins is linked to reduced bioavailability [5].
1 Arapitsas, P., Food Chemistry, 2012. 135(3): p. 1708-1717.
2 Giménez-Bastida, J.A., et al., Molecular Nutrition & Food Research, 2012. 56(5): p. 784-796.
3 Pfundstein, B., et al.,. J Agric Food Chem, 2014. 62(42): p. 10264-73.
4 Nunez-Sanchez, M.A., et al., Mol Nutr Food Res, 2014. 58(6): p. 1199-211.
5 Nizamova, A.M., et.al, Journal of Analytical Chemistry, 2011. 66(3): p. 301-309.
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Biophysical characterization
and interaction analysis at CPR
biophysics facility

Membrane selectivity and activity studies
in EcAMP1R2, a novel antimicrobial
peptide
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Proteins in cells mostly do no exist as isolated entities instead exert their
biological activity by interacting or associating with many other partners
building complex cellular networks. Knowledge of the function and architecture of these proteins and assemblies is essential to fully understand
how they perform their function in the cell. These studies require high quality samples to carry out further detailed structure-function analysis. In this
poster, we will present the workflow at our facility for recombinant protein
production, characterization and show some examples of interaction analysis we have performed to support the CPR center’s scientists with their
different protein research projects.
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Tackling antibiotic resistance is a worldwide priority. In this sense, antimicrobial peptides (AMPs) have been pointed as promising alternatives
to conventional antibiotics. Most AMPs are cationic amphiphiles that kill
bacteria by selectively disrupting their membranes. EcAMP1R2 is a newly
rationally designed cationic AMP that has a high antimicrobial activity
against Escherichia coli, without being cytotoxic to mammalian cells. In
order to shed some light on the membrane selectively and activity of this
peptide, studies were performed using E. coli cells and large unilamellar
vesicles (LUVs) with different compositions, including mixtures mimicking the inner (IML) and the outer (OML) membranes of E. coli. By following the intrinsic fluorescence of the tryptophan residue of the peptide, it
was observed that EcAMP1R2 discriminates between zwitterionic (mammalian-like) and anionic (bacterial-like) membranes. Indeed, EcAMP1R2
showed to have an increased affinity towards model membranes enriched
in lipopolysaccharide, a major component of the outer membrane E. coli,
but also towards membranes containing cardiolipin, characteristic of the
inner membrane. In addition, possible alterations caused by the peptide
on the biophysical properties of the membranes were monitored using
membrane probes. EcAMP1R2 showed to alter the dipole potential and
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to increase the lipid order of negatively charged membranes, not affecting
the lipid fluidity. Finally, light scattering spectroscopy techniques were
used to follow alterations caused by the peptide in the vesicle size and
in the surface charge of membranes. Interestingly, EcAMP1R2 promotes
the aggregation of the cardiolipin enriched IML vesicles without neutralizing the surface charge. This has led us to hypothesize that an increased
selectivity of EcAMP1R2 towards cardiolipin molecules of these vesicles
leads to a hemi-fusion or fusion process. All in all, these results aim to that
EcAMP1R2 is a good candidate to fight E. coli infections, being able to act
at both the inner and the outer membrane levels.
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Evaluation of the permeability
of the blood brain barrier and redox
status in the brain of the rat model
of ALS using in vivo EPR measurements
Milos Mojovic
Faculty of Physical Chemistry, University of Belgrade,
Studentski trg 12-16,P.O.B. 47, 11158, Belgrade 118,
PAC:105305, Serbia
Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disorder
affecting the motor pathways of the central nervous system. Although a
number of pathophysiological mechanisms have been described in the
disease, post mortem and animal model studies indicate blood-brain barrier
(BBB) disruption and elevated production of reactive oxygen species as
major contributors to disease pathology. In this study, the BBB permeability and the brain tissue redox status of the SOD1G93A ALS rat model in the
presymptomatic (preALS) and symptomatic (ALS) stages of the disease
were investigated by in vivo EPR spectroscopy using three aminoxyl radicals
with different cell membrane and BBB permeabilities, Tempol, 3-carbamoyl
proxyl (3CP), and 3-caroxyproxyl (3CxP). The EPR results indicated that
among the three spin probes, 3CP is the most suitable for reporting the
intracellular redox status changes, as Tempol was reduced in vivo within
minutes (t1/2 = 2.0 ± 0.5 min), thus preventing reliable kinetic modeling,
whereas 3CxP reduction kinetics gave divergent conclusions, most probably
due to its membrane impermeability. It was observed that the reduction
kinetics of 3CP in vivo, in the head of preALS and ALS SOD1G93A rats was
altered compared to the controls. Pharmacokinetic modeling of 3CP reduction in vivo, revealed elevated tissue distribution and tissue reduction rate
constants indicating an altered brain tissue redox status, and possibly BBB
disruption in these animals. The preALS and ALS brain tissue homogenates
also showed increased nitrilation, superoxide production, lipid peroxidation
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and manganese superoxide dismutase activity, and a decreased copper-zinc
superoxide dismutase activity. The present study highlights in vivo EPR
spectroscopy as a reliable tool for the investigation of changes in BBB permeability and for the unprecedented in vivo monitoring of the brain tissue
redox status, as early markers of ALS.
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Biophysical characterization of liposomes
and antibody - receptor interactions on
VLPs with the switchSENSE® biosensor
Hanna Mueller-Landau*, Wolfgang Kaiser*
*Dynamic Biosensors GmbH, Martinsried, Germany
Virus-Like-Particles (VLPs) are an attractive vaccine platform authentically
resembling their host virus in structure and antigen expression. Analytical
methods developed for traditional viral studies have been reported to be
impractical for VLP studies, especially in the area of in-line process monitoring and are impeding research and development in this field. Crucially,
the availability of a method for characterizing antibody affinities to VLPs
will enhance development processes in this area.
Here, we report a novel approach to study the interaction between an antibody (anti-human CXCR4) and the membrane receptor CXCR4 expressed
on intact VLPs on a microfluidic biochip using the switchSENSE® dual color
technology. Antibodies immobilized on the measurement spot via conjugated
DNA nanolevers were used to target specific overexpressed receptors on
the VLP membrane. This immobilization technique resulted in a robust and
receptor-specific binding of VLPs on the biochip surface. Furthermore, binding of fluorescently labeled antibodies to the membrane receptor CXCR4 of
immobilized VLPs could be measured in real-time. Association of anti-human
CXCR4 onto a CXCR4-VLP functionalized surface yields on- and off-rate
constants of 3.3 x 106 M-1s-1 and 3.2 x 10-3 s-1, respectively. This results in a
KD of 1 nM.
Additionally, we present a new technique to characterize liposomes using
the switchSENSE® platform. Immobilization of liposomes on the measurement spot was performed using a cholesterol modified DNA monolayer.
Lipid phase transition temperatures of immobilized liposomal formation
were monitored in real-time by applying a controlled temperature ramp
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to the chip surface. Liposomes are ideal model structures to study on-chip
behavior of cell membranes and for the use as novel drug delivery systems.
These results demonstrate the successful integration of membrane-bound
structures on electro-switchable DNA microelectrodes. This method offers
a convenient approach to on-chip characterization of membrane proteins,
vaccine platforms, therapeutic antibodies and liposome-based drug delivery
systems using the switchSENSE® technology.

POSTER 19

Dynamic Molecular Bio-Interfaces for
Controlled Environments Towards Spatial
and Temporal Control of Cell Behaviour
A. R. Kyvik,1,4 C. Luque,1,2 D. Pulido,3,4 M. Royo,3,4
J. Veciana,1,4 I. Ratera1,4
1
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Chemistry Unit, Barcelona Science Park, Baldiri Reixac 10,
08028, Barcelona, Spain, 4 Centro de Investigación
Biomédica en Red-Bioingeniería Biomateriales
y Nanomedicina (CIBER-BBN), Spain.
Dynamic molecular interfaces that allow the control of biological interactions and cell behaviour in culture using an external stimulus are relevant
for applications in a broad spectrum of scientific areas, such as biology,
material sciences and medicine.
A dynamic substrate consisting of a self-assembled monolayer (SAM) containing the redox active hydroquinone group has been developed and characterized electrochemically and with XPS. Also, contact angle measurements
have been performed. The use of hydroquinone groups allows for a spatial
and temporal control of the Diels-Alder reaction on surface, which takes place
between a cyclopentadiene (cp) moiety and a benzoquinone, the reduced
form of the hydroquinone.
Therefore, this presents a platform that at a given time, when a potential
is applied, allows for the functionalization of the surface with cp- coupled
molecules. Spatial control is given by the creation of patterns using the
micro-contact printing technique.
In this study, thiols incorporating ethylene glycol units terminated in hydroquinone and hydroxyl were synthesized, and SAMs were formed on gold
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covered substrates. These where characterized using cyclic voltammetry
and the oxidation and reduction peak were clearly visualized. The Diels-Alder
reaction with a cp-moiety was also followed with cyclic voltammetry: as
expected, the reduction and oxidation peaks of the hydroquinone disappear
once the reaction has taken place.
Contact angle measurements indicate a change when the SAM is reduced
and XPS results demonstrate that the molecules are anchored onto the
gold surface and that the hydroquinone groups are oxidized and react with
the cp-moiety which they are exposed to.
Further studies will include the use of micro-contact printing to acquire spatial control and the functionalization of the substrates using cp-fluorescein,
cp-RGD and cp-dendrimers (mono and multi-modal) for cell guidance studies.
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Implementation of the ARBRE-MOBIEU
and P4EU quality control guidelines for
purified proteins. A new service in Institut
Pasteur (Paris, France)
Sebastien Brulé, Sylviane Hoos,
Patrick England, Bertrand Raynal
Institut pasteur, Plateforme de biophysique moléculaire, Paris
Following the WG4 guidelines for purified protein quality control, we have
set up a new process to obtain a full qualitative analysis (QC) of purified
proteins that can help to identify conditions in which each protein is best
behaved. This process has been setup as a turnkey service for the scientists
of the Institut Pasteur and is fully operational since December 2016. The
first level “initial sample assessment” gives information about the purity,
identity, integrity and homogeneity of the protein of interest. We provide a
set of measurements including: a MALDI intact mass spectrum, a UV/Visible
spectrum and a DLS measurement. If it has not been done by the user, we
can provide an electrophoresis of the sample and a SEC chromatogram. If
needed, an optional screening of buffers and sample storage conditions can
be carried out as well as lot to lot reproducibility tests. This service and its
procedure will be presented with typical results obtained in Institut Pasteur.
The usefulness of the guidelines in Institut Pasteur and overall in Europe
will be discussed. Discussion will concentrate on the number of unsuitable
samples that may have been used for further research if the guidelines had
not been applied. It will identify the main bottlenecks for sample quality, as
well as experimental approaches that have helped overcome them.
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Interaction of human salivary
proteins with food polyphenols
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Nuno Mateus1, Victor de Freitas1
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So, in this work, it was intended to study the interaction between different
families of SP (acidic PRPs, basic PRPs, glycosylated PRPs, statherins, cystatins, P-B peptide) and polyphenols from different classes and with different
structural features (procyanidin dimer B2, procyanidin dimer B6, procyanidin
dimer B2-gallate, punicalagin, castalagin, vescalagin and malvidin-3-glucoside). These interactions were studied by Saturation Transference DifferenceNuclear Magnetic Resonance (STD-NMR), isothermal microcalorimetry (ITC)
and computational studies. The combination of these techniques allowed
the characterization of the interactions from low to high polyphenol/SP
ratios. This study allowed to characterize these molecular interactions by
determination of association constants, thermodynamic parameters, binding stoichiometry and structural epitopes involved in the binding. Both
techniques are in agreement that P-B peptide was in general one of the
SP with higher affinity for all polyphenols.
1 Soares, S., et al., RSC Advances, 2015. 5(17): p. 12664-12670.
2 McRae, J.M. and J.A. Kennedy, Molecules, 2011. 16(3): p. 2348-2364.
3 de Freitas, V. and N. Mateus, Current Organic Chemistry, 2012. 16(6): p. 724-746.

Polyphenols have been associated to health benefits (e.g. cardiovascular
protection, anticancer activities) of plant-derived food and beverages (e.g
red wine and red fruits). Some polyphenols, tannins, are known for their
ability to interact with (biological) proteins. The oral cavity is the first contact between human body and polyphenols. One of the first interactions’ of
polyphenols inside oral cavity is toward salivary proteins (SP). This interaction is important both at sensory (astringency sensation) and at biological
(polyphenols bioavailability and/or inhibition of digestive enzymes) levels[1,
2]. Furthermore, several factors influence this interaction, e.g. proteins/
polyphenols structure, pH and ionic strength. Among the several families
of SP, basic proline-rich proteins (PRPs) class has been identified as the
major one with high interaction with polyphenols [3]. There is not much
information about the interaction of other classes of PRPs or even with
other families of SP.
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Analysis of Protein-DNA Interactions
by SPR - Simple and cheap quantitation
using the ReDCaT Chip

Protein Folding and Interaction
Core Facility (ProLinC)

Clare E. M. Stevenson and David M. Lawson
Department of Biological Chemistry, John Innes Centre,
Norwich Research Park, Norwich NR4 7UH, UK
The recognition of specific DNA sequences by proteins is crucial to fundamental biological processes such as DNA replication, transcription and gene
regulation. The technique of Surface Plasmon Resonance (SPR) is ideally
suited for the measurement of these interactions because it is quantitative,
simple to implement, reproducible, can be automated and requires very
little sample. This typically involves the direct capture of biotinylated DNA
to a streptavidin (SA) chip before flowing over the protein of interest and
monitoring the interaction. However, once the DNA has been immobilised on
the chip it cannot be removed without damaging the chip surface. Moreover,
if the protein-DNA interaction is strong, then it may not be possible to remove
the protein from the DNA without damaging the chip surface. Given that the
chips are costly, this will limit the number of samples that can be tested.
Therefore, we have developed a Reusable DNA Capture Technology, or
ReDCaT Chip, that enables a single SA chip to be used multiple times. Results
will be presented for a MarR family transcriptional repressor where DNA
binding sites were identified, footprinted and the binding affinities were
quantified using SPR and the ReDCaT chip. This technique, in principle,
can be used to study any protein-nucleic acid interaction

Alexandra Ahlner1, Cecilia Andresen1,
Per Hammarström1 and Maria Sunnerhagen1
1
Department of Physics, Chemistry and Biology (IFM)
at Linköping University
To facilitate interdisciplinary research at Linköping University the Protein
Folding and Interaction Core Facility (ProLinC) assists researchers to solve
their questions about biomolecules and their properties. ProLinC comprises
a broad variety of biophysical instruments for detailed characterization of
proteins, which allows the user to verify and/or complement results achieved
with one technique directly with another technique by the user alone and/
or with competent expertise present at the instrument as well as during
data analysis.
Examples on research questions that can be answered within the ProLinC
core facility are:
• How do proteins structurally and dynamically signal biological
events by interactions with protein/molecular ligands?
• How do alterations in protein sequence or buffer compositions
affect the protein and/or its interactions?
• How to find suitable antagonists for receptors involved
in cell migration and metastasis formation?
• How do native or intentionally constructed
mutants affect functionality?
• Does a mutation or a posttranslational modification render your
specific protein less or more prone to folding and/or aggregation?
• What are the environmental conditions that dictate aggregation?
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Our facility is already supporting research groups in Neuroscience and
Signalling, Regenerative and reparative medicine, Biomedical engineering,
Bioelectronics, Biomedical imaging and Biosensors. Come to us and we
will guide you through the process of choosing the best techniques and
experimental settings for your research question.
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SRCD in understanding the allosteric
effect and metal binding in artificial
metalloenzymes and metalloproteins,
STSM report
Levente István SZEKERESa, Nykola JONESb, Søren Vrønning
HOFFMANNb, Béla GYURCSIKa, Attila JANCSÓa
a
Department of Inorganic and Analytical Chemistry,
University of Szeged, Dóm tér 7, 6720 Szeged (Hungary),
b
ISA, Department of Physics and Astronomy, Aarhus
University, Ny Munkegade 120, DK-8000 Aarhus C (Denmark)
The presented work summarizes the results of a COST STSM (12-21 December
2016 at ISA, Centre for Storage Ring Facilities, Aarhus, Denmark), on the structural analysis of various biomolecules and their adducts with toxic elements
were performed by synchrotron radiation circular dichroism spectroscopy
(SRCD).
Interaction of arsenous acid (H3AsO3) with the Ac-DCSSCY-NH2 hexapeptide
was studied applying different H3AsO3-peptide ratios. The series measured at pH = 7.5 shows increasing helicity in the average conformation of
the peptide by the addition of H3AsO3. Moreover, the results undoubtedly
suggest the existence of mono- and bis-complexes. As a complementary
experiment a series of UV-spectra was recorded with samples under similar
conditions. Numerical evaluation of the CD and spectrophotometric data,
provided nearly the same conditional stability constants. Based on the calculated molar ellipticity spectra, the peptide seems to adopt almost the
same helical-like structure in the two complex species suggesting a similar,
bidentate type binding of both ligands in the bis-complexes, reflecting a
unique trigonal bipyramidal coordination sphere around the arsenic atom.
We also investigated the H3AsO3 and Hg(II) interaction of an oligopeptide
(Ac-NCCHGTRDCA-NH2), comprising the effector binding domain of the
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transcriptional regulator AfArsR. At pH = 7.5, the recorded CD spectra show
the exclusive formation of mono-complexes both with H3AsO3 and Hg(II).
However, the shape of the spectra characteristic for the mono-complexes
formed with arsenous acid and Hg(II) are significantly different suggesting
different binding modes of the peptide. The different coordination preferences of Hg(II) may, indeed, result in the binding of only two of the three
Cys thiolates.
As a third part of the STSM, we investigated the difference between specific and non-specific DNA molecules to be recognized by 1MEY zinc finger
protein. Our aim was to better understand the factors influencing the SRCD
pattern of these complex systems.
Acknowledgement
This work benefited from STSM funding by COST Action (CA15126 MOBIEU)
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Biophysical characterization
of human mitochondrial binary complexes
formed between ETHE1 and different
sulfurtransferases
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Laboratoire IMoPA Equipe Enzymologie Moléculaire
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Human persulfide dioxygenase (ETHE1) is an iron-containing protein from
the metallo-beta-lactamase superfamily involved in the mitochondrial catabolism of the Janus faced hydrogen sulfide. Loss-of-function mutations in
ETHE1 result in sulfide toxicity and are associated with the Ethylmalonic
Encephalopathy, a devastating infantile metabolic disorder. ETHE1 catalyzes the oxygen dependent oxidation of glutathione persulfide to sulfite
and glutathione, and is reported to be part of a ternary complex, named
sulfide oxidation unit (SOU). Although it is accepted that the SOU comprises the sulfide quinone oxidoreductase and ETHE1, the identity of the
third partner, a rhodanese-type sulfurtransferase, and the sulfide oxidation
pathway remain to be clarified. In this context, in vitro characterization
of binary complexes formed between ETHE1 and one of the three human
mitochondrial sulfurtransferases, i.e. Rhodanese, TSTD1 and 3-MST, has
been undertaken using different biophysical methods (ITC, fluorescence
quenching, fluorescence anisotropy, SPR). Preliminary results will be presented and discussed in relation with the proposed physiological function
of the different sulfurtransferases.
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Structural studies of natural killer cell
receptor complexes: affinity vs. avidity
Vaněk Ondřej1, Bláha Jan1, Skálová Tereza2,
Kalousková Barbora1, Pažický Samuel1, Skořepa Ondřej1,
Zhao Yuguang3, Harlos Karl3, Dohnálek Jan2
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Natural killer (NK) cells possess a unique ability to recognize and induce
death of tumour and virus-infected cells without a prior antigen sensitization.
Their function is regulated by a fine balance of signals induced by multiple activating and inhibitory cell surface receptors and their interaction
with the ligands present on the target cell. Human natural killer receptor protein 1 (NKR-P1; gene klrb1) and its physiological binding partner
lectin-like transcript 1 (LLT1; gene clec2d) are representatives of the NK
cell receptor C-type lectin-like family.

conditions this protein preparation ultimately led to the first structure
determination of this receptor.
To improve the productivity even further, we have optimized transposon-based doxycycline inducible mammalian cell expression system piggyBac
within HEK293S GnTI- cell line generating stably transfected cell pools
with a tenfold yield improvement. This approach was successfully used for
production of NKR-P1 and ultimately led to crystallization and structure
solution of NKR-P1 alone as well as LLT1:NKR-P1 complex. Structure of
this complex suggests potential mode of receptor:ligand multimerization
on the cell surface explaining how efficient ligand recognition in this low
affinity complex might be achieved through its increased avidity within
immunological synapse.
This study was supported by BIOCEV (ERDF CZ.1.05/1.1.00/02.0109), Czech Science
Foundation (15-15181S), Ministry of Education, Youth and Sports of the Czech Republic
(LG14009), Charles University (UNCE 204025/2012, SVV 260079/2014, GAUK 161216),
Foundation “Nadání Josefa, Marie a Zdeňky Hlávkových”, COST Action (CA15126 MOBIEU),
and BioStruct-X (EC FP7 project 283570). The authors also acknowledge the support and
the use of resources of Instruct, a Landmark ESFRI project through the R&D pilot scheme

Human embryonic kidney 293 cell line deficient in N-acetylglucosaminyltransferase I (HEK293S GnTI-) is well known tool for expression of proteins
with homogeneous and deglycosylatable N glycosylation, a feature crucial
especially for protein crystallography. We have adapted HEK293S GnTIcell line to growth in suspension and optimized its transient transfection.
We demonstrate this on the production of soluble LLT1 naturally present
on natural killer (NK) and T lymphocytes, but upregulated in glioblastoma cells, one of the most lethal tumours, where it acts as a mediator
of immune escape. Prepared soluble domain of LLT1 with homogeneous
glycosylation was readily crystallized and following optimization of crystal
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DR2231 is a MazG-like two-metal-ion
hydrolase with exclusive activity on dUTP
Cristiano S. Mota1, Ana Maria D. Goncalves2
and Daniele de Sanctis1
1
ESRF – The European Synchrotron, Grenoble Cedex 9,
France 2 Macromolecular Crystallography Unit, 2Instituto
de Tecnologia Quimica e Biologica Antonio Xavier,
Universidade Nova de Lisboa, Oeiras, Portugal
DR2231 from Deinococcus radiodurans is an all-a NTP pyrophosphohydrolase,
identified as belonging to the MazG protein family that presents a speciﬁc
dUTPase activity. dUTPases have a central role in the regulation of dUTP
intracellular levels and dTTP nucleotide metabolism. Despite presenting
a conserved dimetal catalytic site that closely resemble the one observed
in all-α dimeric dUTPases, contrary to these enzymes, DR2231 is unable
to process dUDP. Combining structural and functional characterisation of
single-point mutant that affect directly or indirectly the enzyme catalysis
we could provide a complete description of the all-α NTP pyrophosphohydrolase mechanism. Activity assays, isothermal titration calorimetry and
the crystal structures of these mutants obtained in complex with dUMP
or a dUTP analogue aid in probing the reaction mechanism. Our results
demonstrate that the two metals not only are necessary for enzyme processing but also important to modulate the substrate binding afﬁnity. Metal
binding and thermal stability studies indicate that the second metal, by
coordinating the phosphate tail, is responsible for docking the substrate
in a ‘gauche’ orientation in the catalytic position. Furthermore the lack of
sufﬁcient contacts to orient the dUDP ß-phosphate for hydrolysis clarifies DR2231 preference towards dUTP. The role of the structurally flexible
lid-like loop, that folds to facilitate substrate binding and orientation was
thoroughly confirmed, showing that the interactions with the nucleoside
monophosphate are essential for induction of the closed conformation and
ultimately for substrate processing. Sequence and structural similarities
with MazG proteins suggest that a similar mechanism might be conserved
within the protein family.
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