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PROGRAMME

Day 1: Sunday, November 3rd, 2013

15:00 - 19:00 Registration (Reception desk Hotel Astoria Lucerne)
19:00 - 21:00 Opening reception and dinner (Penthouse bar, Hotel Astoria Lucerne)

Sponsored by DECTRIS Ltd.

Day 2: Monday, November 4th, 2013

08:45 - 08:55 Welcome by Dr. Oliver Bunk, Head of Laboratory for Macromolecules and 
Bioimaging at Swiss Light Source, Paul Scherrer Institute

09:00 - 10:30 Session I : Crystals 
Chair: Paul Rowland (GlaxoSmithKline)

09:00 - 09:35 Allan D’Arcy (Crystallisation Consultant, Actelion Pharmaceuticals Ltd.)
Crystallizing Proteins for Drug Discovery Then and Now

09:35 - 10:10 Martin Caffrey (Trinity College Dublin)
Multifarious roles for the lipidic mesophase in structure-function studies of integral  
membrane proteins

10:10 - 10:30 Joao Dias (Heptares)
Finding a treatment for Alzheimer’s disease. Solving the structure of the 
muscarinic M1 receptor and its impact in SBDD

10:30 - 10:55 Znüni Break and Exhibition 
11:00 - 12:40 Session II : New Targets and Case Stories 

Chair: Neera Borkakoti (Medivir)
11:00 - 11:20 Andrea Prota (Paul Scherrer Institute)

Molecular mechanism of action of microtubule targeting agents
11:20 - 11:40 Yafeng Xue (AstraZeneca)

X-ray structural analysis of Tau-Tubulin Kinase 1 and its interactions with small 
molecular inhibitors

11:40 - 12:00 Tom Ceska (UCB)
The structure of a receptor in the wnt signalling pathway and implications for drug 
design

12:00 - 12:20 Herman Schreuder (Sanofi)
The TAFI project: converting a natural lead into a potent small molecule

12:20 - 12:40 Stefan Hörer (Boehringer Ingelheim GmbH)
Epitope mapping of two anti-IL-1β antibodies by NMR and X-ray

12:40 - 13:55 Lunch (Penthouse bar, Hotel Astoria)
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14:00 - 15:30 Session III : Exhibitors Presentations
Chair: Meitian Wang (Paul Scherrer Institute)

14:00 - 14:10 Vernon Smith (Bruker AXS)
14:10 - 14:20 Peter Worsch (Anton Paar GmbH)
14:20 - 14:30 Tadeusz Skarzynski (Agilent Technologies)
14:30 - 14:40 Ute Boronowsky (Cube Biotech GmbH)
14:40 - 14:50 Nabanita De (Microlytic North America)
14:50 - 15:00 Gregory Warren (Openeye)
15:00 - 15:10 Marcus Müller (DECTRIS Ltd.)
15:10 - 15:20 Joseph Ferrara (Rigaku Americans Corporation)
15:30 - 15:55 Zvieri Break and Exhibition
16:00 - 17:45 Session IV : Crystallography Methods

Chair: Joachim Diez (Expose GmbH)
16:00 - 16:35 Kay Diederichs (University of Constance)

Linking crystallographic model and data quality: theory and applications
16:35 - 17:10 Gérard Bricogne (Global Phasing Ltd.)

Taming the Power of Novel Instrumentation through Optimal MX Data Collection 
Protocols: Perspectives and Opportunities

17:10 - 17:45 Armin Ruf (F. Hoffmann-La Roche AG)
Atomic Resolution for Drug Discovery

19:00 Conference dinner (Casino Lucerne)

Day 3: Tuesday, November 5th, 2013

09:00 - 10:40 Session V : Automation I 
Chair: Sandra Jacob (Novartis)

09:00 - 09:20 Jose Marquez (EMBL Grenoble)
CrystalDirect, a novel approach for automated crystal harvesting and cryocooling

09:20 - 09:40 May Marsh (Paul Scherrer Institute)
in situ X-ray diffraction screening at SLS

09:40 - 10:00 Jean-Luc Ferrer (Institut de Biologie Structurale, Grenoble)
From automated sample handling to robot based goniometer: few steps towards 
a fully robotized pipeline for protein crystallography

10:00 - 10:20 Kumar Singh Saikatendu (Takeda California)
Evolution of automated high throughput Protein Crystallography pipeline for 
structure based drug discovery

10:20 - 10:40 Guillaume Pompidor (EMBL c/o DESY)
EMBL Beamlines for Structural Biology at PETRA III

10:40 - 11:05 Znüni Break and Exhibition 
11:10 - 12:30 Session VI : Automation + Discussion 

Chair: Dave Brown (Argenta Discovery 2009 Ltd.)
11:10 - 11:30 Frank von Delft (Diamond Light Source)

X-ray fragment screening at Diamond
11:30 - 11:50 Dirk Reinert (Boehringer Ingelheim GmbH) 

"Quite some throughput" crystallography at Boehringer Ingelheim or: How much 
automation do we need?

11:50 - 12:10 Markus Krömer (Novartis) 
Workflow Automation and Data Management - a Win-Win Situation

12:10 - 12:30 Discussion on automation
Chair: Dave Brown (Argenta Discovery 2009 Ltd.)

12:30 - 13:55 Lunch (room 1, Hotel Astoria)
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14:00 - 16:00 Session VII : Complementary methods 
Chair: Matthias Frech (Merck KGaA)

14:00 - 14:20 Ulrich Schieborr (Frankfurt University)
MOTOR: Model assisted Software for NMR Structure Determination

14:20 - 14:40 Andreas Lingel (Novartis)
Implementation of novel tools to facilitate fragment-based drug discovery by 
NMR: 19F methods and automated analysis of large sets of ligand-observed 
NMR binding data

14:40 - 15:00 Jon Read (AstraZeneca)
Relating Molecular Mechanism of Inhibition to Cellular Activity in InhA, a Clinically 
Validated Tuberculosis target 

15:00 - 15:20 Don Somers (GlaxoSmithKline)
Design of ITK Inhibitors for the treatment of T-cell mediated diseases

15:20 - 15:40 Marc Ruff (Institut de Génétique et Biologie Moléculaire et Cellulaire, Strasbourg)
Structural studies of the HIV-1 preintegration complex – Integrase/LEDGF 
interaction inhibitors

15:40 - 16:00 Michel Terray (Malvern Instruments)
Advances in the Integrated Measurements of Higher Order Protein Structure and 
Size

16:00 - 16:25 Zvieri Break 
16:30 - 18:00 Optional visit of Lucerne 
19:00 Dinner (Restaurant la Cucina, Hotel Astoria)

Day 4: Wednesday, November 6th, 2013

08:15 Coach departure for optional visit to Paul Scherrer Institute
09:45 - 09:55 Znüni Break
10:00 - 10:15 Stefan Müller, SYN Science Coordinator, CEO SLS Techno Trans AG

Welcome and Introduction
10:15 - 10:30 Meitian Wang, Macromolecular Crystallography Group Leader

Current status of SLS MX beamlines
10:30 - 10:45 Gebhard Schertler, Head of BIO Department

Current status of SwissFEL
10:45 - 12:25 Tour of facilities

SLS MX beamlines (X06SA, X10SA, X06DA) and SwissFEL test injector
12:30 - 13:45 Lunch (SLS entrance)
14:00 Coach departure to Brugg train station and Zurich Airport
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Learn more at FEI.com/falcon2

Combine Data for Better Structural Answers

View of the central gp!" helices in the open conformation of trimeric Env bound 
to "#b Fab. Combined data from XRD and Cryo-TEM analysis using FEI Tecnai 
Polara and FEI Titan Krios electron microscopy workflows. Image courtesy of 
Sriram Subramaniam, NIH Bethesda, MD, USA

Watch the video to learn how the Max Planck Institute uses Cryo-TEM
FEI.com/structure

FEI’s Cryo-TEM workflow extends your results capabilities beyond what is traditionally achieved using XRD and 
NMR alone. When combined with NMR and XRD, you reveal !D"multi-protein structures in real context for better 
answers and breakthrough results.
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reaching new heights in Structural Biology facilities
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On-line data analysis & 
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Structural Biology Services

Our Customer Services
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Crystallizing Proteins for Drug Discovery Then and Now

Allan D’Arcy

Crystallisation Consultant, Actelion Pharmaceuticals Ltd., Switzerland

allan.darcy@gmail.com

Abstract:

Pharmaceutical companies started using X-ray crystallography during the early 1980’s 
in what was then termed as “Structure Based Drug Design” programs. Great progress 
has been made over the past 25 years in the development of technologies for 
expressing, purifying and crystallizing proteins. The author has worked for three 
different pharmaceutical companies in protein crystallization and will describe some of 
the methods and technologies that he has used that have influenced protein 
crystallization. An historical overview will be given and a number of different topics will 
be described with results and recommendations: 

• A rational approach to crystallizaing proteins 
• The use of dynamic light scattering as a quality control prior to crystallization 

screening 
• Modified microbatch as an alternative screening method 
• The protein as a variable in crystallization 
• Limited proteolysis as a crystallization tool 
• Nucleation on surfaces 
• Automated Microseed Matrix Seeding 

21st Protein Structure Determination in Industry, Lucerne, Switzerland 
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Multifarious roles for the lipidic mesophase in structure-function 
studies of integral membrane proteins

Martin Caffrey 

Membrane Structural and Functional Biology Group, School of Medicine and School of 
Biochemistry & Immunology, Trinity College Dublin, Ireland

martin.caffrey@inmesolabs.net

Abstract:

One of the primary impasses on the route that eventually leads to membrane protein 
structure through to activity and function is found at the crystal production stage. 
Diffraction quality crystals, with which structure is determined, are particularly difficult to 
prepare currently when a membrane source is used. The reason for this is our limited 
ability to manipulate proteins with hydrophobic/amphipathic surfaces that are usually 
enveloped with membrane lipid. More often than not, the protein gets trapped as an 
intractable aggregate in its watery course from membrane to crystal. As a result, access 
to the structure and thus function of tens of thousands of membrane proteins is limited. 
In contrast, a veritable cornucopia of soluble proteins  have offered up their structure 
and valuable insight into function, reflecting the relative ease with which they are 
crystallized. There exists therefore an enormous need for new ways of producing 
crystals  of membrane proteins. One such approach makes use of lipidic liquid 
crystalline phases (mesophases). In my presentation, I will describe the method, our 
progress in understanding how it works and recent community-wide advances in 
applying the method for membrane protein structure determination. The use of 
bicontinuous mesophases for the functional characterization of membrane proteins and 
for serial femtosecond crystallography using an X-ray free electron laser will also be 
described.
 
Funded by the National Institutes of Health (P50GM073210, U54GM094599), FP7 
COST Action CM0902 and Science Foundation Ireland (12/IA/1255) 

References
Caffrey, M., Li, D., Dukkipati, A. 2012. Membrane protein structure determination using crystallography 
and lipidic mesophases: Recent advances and successes. Biochemistry 51: 6266-6288.
Li, D., Caffrey, M. 2011. The lipidic cubic phase as a membrane mimetic for integral membrane protein 
enzymes.   PNAS.  108:8639-8644.
Li, D., Lyons, A.J., Pye, V.E., Vogeley, L., Aragao, D., Kenyon, C.P., Shah, S.T.A., Doherty, C., Aherne, 
M., Caffrey, M. (2013) Crystal  structure of the integral membrane diacylglycerol kinase. Nature  
497:521-524.
Lyons, JA, Aragao, D, Slattery, O, Pisliakov, AV, Soulimane, T, Caffrey, M.  2012.  Structural insights into 
electron transfer in caa3-type cytochrome oxidase. Nature  487:514–518.
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Finding a treatment for Alzheimer’s disease. Solving the structure of the 
muscarinic M1 receptor and its impact in SBDD

Joao Dias

Heptares Therapeutics Ltd., UK

joao.dias@heptares.com

Abstract:

G protein-coupled receptors (GPCRs) are seven helical transmembrane proteins, which 
are central to many biological processes, playing a crucial role in many diseases and 
forming the site of action of more than 30% of current drugs.
At Heptares GPCRs are engineered as  stabilised receptors (StaRs) by including a 
small number of point mutations, which greatly increase their thermostability, and lock 
them into the conformation (agonist or inverse agonist) relevant for therapeutic 
intervention. The increased thermostability enables the StaRs to be extracted from 
membranes and purified for biophysical and crystallographic studies.
We will present how such approaches have been used to enable the determination of 
several agonist co-crystal structures of the muscarinic M1 receptor. The integration of 
biophysical studies, crystallography and computational chemistry has been instrumental 
in the discovery of highly selective M1 agonists, and we will describe their contribution 
in driving our medicinal chemistry program towards finding a treatment for Alzheimer’s 
disease.
Structure-based drug design has resulted in the selection of an M1 agonist 
development candidate for the treatment of Alzheimer’s disease, which is  being 
progressed into clinical trials by Heptares.
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Molecular mechanism of action of microtubule targeting agents

Andrea Prota 1, Katja Bargsten 1, Didier Zurwerra 2, Jessica Field 3, Peter Northcote 3, May 
Marsh 4, John Miller 3, Karl-Heinz Altmann 2, José Fernando Diaz 5, Michel Steinmetz 1

1 Paul Scherrer Institute, Switzerland
2 ETH Zürich, Switzerland

3 Victoria University of Wellington, New Zealand
4 Swiss Light Source at Paul Scherrer Institute, Switzerland

5 Centro de Investigaciones Biológicas, CSIC, Spain

andrea.prota@psi.ch

Abstract:

Taxane‐site microtubule‐stabilizing agents (MSAs) like paclitaxel and epothilones are 
efficacious chemotherapeutic drugs widely used for the treatment of cancer. However, 
their clinical application is hampered by toxicity and the development of resistance. 
Recently, the natural products  laulimalide and peloruside A have emerged as promising 
non‐taxane site MSAs. Both compounds potently inhibit the growth of multidrug‐
resistant cancer cells, and act synergistically with paclitaxel or epothilones in the 
promotion of microtubule stability and induction of cell death.
We determined high‐resolution crystal structures of tubulin in complex with the 
unrelated MSAs zampanolide, epothilone A, laulimalide and peloruside A. We showed 
that both zampanolide and epothilone A induce structuring of the M-loop into a short 
helix by binding to the taxane pocket of β-tubulin. Moreover, we found that laulimalide 
and peloruside A bind to a unique non‐taxane‐site on beta‐tubulin and interact with a 
second tubulin dimer across protofilaments. Furthermore, their allosteric stabilization of 
the M-loop suggests a crosstalk between the laulimalide/peloruside‐ and taxane‐site via 
the M‐loop of beta‐tubulin. Because the M-loop establishes lateral tubulin contacts  in 
microtubules, these findings explain how taxane-site MSAs promote microtubule 
assembly and stability and provide a molecular understanding of synergism between 
drugs that bind to a common protein target.
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X-ray structural analysis of Tau-Tubulin Kinase 1 and its interactions 
with small molecular inhibitors

Yafeng Xue, Paul Wan, Per Hillertz, Fritz Schweikart, Lisa Wissler, Niek Dekker

AstraZeneca, UK

yafeng.xue@astrazeneca.com

Abstract:

Tau-tubulin kinase 1 (TTBK1) is a Ser/Thr/Tyr kinase that putatively phosphorylates 
residues including Ser422 in tau protein. Hyperphosphorylation of Tau protein is the 
primary cause of tau-pathology and neuronal death associated with Alzheimer’s 
disease. A library of 12 truncation variants comprising the TTBK1 kinase domain was 
screened for expression in E. coli and insect cells. One variant (residues 14-313) could 
be purified, but mass spectrometric analysis revealed extensive phosphorylation of the 
protein. Co-expression with lambda phosphatase in E. coli resulted in production of 
homogeneous, non-phosphorylated TTBK1. Binding of ATP and several compounds to 
TTBK1 was characterized by surface plasmon resonance (SPR). Crystal structures of 
TTBK1 in unliganded form and in complex with ATP, and two high affinity ATP-
competitive inhibitors (compound 1 & 2) were elucidated. The structure revealed two 
clear basic patches near the ATP pocket providing an explanation of TTBK1 for 
phosphorylation-primed substrates. Interestingly, compound 2 displayed slow binding 
kinetics to TTBK1, the structure of TTBK1 in complex with this compound revealed a 
reorganization of the L199-D200 peptide backbone conformation together with altered 
hydrogen bonding with compound 2. These conformational changes necessary for 
compound-2 binding are likely the basis of the slow kinetics. This first TTBK1 structure 
can assist the discovery of novel inhibitors for the treatment of Alzheimer’s disease.
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The structure of a receptor in the wnt signalling pathway and 
implications for drug design

Tom Ceska

UCB Celltech, UK

tom.ceska@ucb.com

Abstract:

LRP5 and LRP6 are proteins predicted to contain four 6-bladed beta-propeller domains 
and both bind the bone-specific Wnt signaling antagonist sclerostin. Here we report the 
crystal structure of the amino terminal region of LRP6 and using NMR show that 
sclerostin’s ability to bind to this  molecule is mediated by the central core of sclerostin 
and does not involve the amino- and carboxy-terminal flexible arm regions. We show 
that this structured core region interacts with LRP5 and LRP6 via an NXI motif (found in 
the sequence PNAIG) within a flexible loop region (loop2) within the central core region. 
This  sequence is closely related to a previously identified motif in laminin that mediates 
its interaction with the beta-propeller domain of nidogen. The two propellers with EGF 
domains do not form a straight structure – rather a shift and twist exists between the 
two propellers which suggest that the four domains of the receptor are not ‘linear beads 
on a string’ but can form a flexible horseshoe shaped structure. A peptide derived from 
the loop 2 region of sclerostin blocked sclerostin’s interaction with LRP5/6 and also 
inhibited Wnt1 but not Wnt3A or Wnt9B signaling. This suggests that these Wnts 
interact with LRP6 in different ways. The inherent flexibility of the receptor domains can 
explain how this family of receptors can bind different ligands, either concurrently or 
competitively.
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The TAFI project:
converting a natural lead into a potent small molecule

Herman Schreuder, Alexander Liesum, Petra Loenze, Nis Halland, Mark Brönstrup, Jörg 
Czech, Werngard Czechtizky, Andreas Evers, Markus Follmann, Markus Kohlmann, 

Matthias Schiell, Michael Kurz and Christopher Kallus

Sanofi-Aventis Deutschland GmbH, Germany

herman.schreuder@sanofi.com

Abstract:

Activated thrombin activatable fibrinolysis inhibitor (TAFIa) is a highly unstable 
metallocarboxypeptidase which stabilizes blood clots  by clipping C-terminal lysine 
residues from partially degraded fibrin. Inhibition of TAFIa will increase fibrinolysis, 
which may be used to prevent thrombosis or to assist fibrinolytic therapy.
Anabaenopeptins are cyclic peptides containing non-natural amino acids, which are 
produced by cyanobacteria and which are potent, subnanomolar protease inhibitors. 
For instance, anabaenopeptin C inhibits TAFIa with a Ki of 22 pM. With molecular 
weights  of around 800, anabaenopeptins  are twice as large as  typical drugs or lead 
compounds, but significantly smaller than inhibitory proteins.  
Using crystal structures of the Anabaenopeptins B, C and F complexed to the TAFIa 
surrogate carboxypeptidase B (CPB), we identified which parts of the anabaenopeptin 
do, and which parts do not interact with CPB and therefore with TAFIa. Based on this 
information, we selected two fragments and after a single round of optimization using 
automated synthesis (91 compounds in total) we arrived at a smaller molecule (mw. 
479) with a Ki of 0.3 nM.
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Epitope mapping of two anti-IL-1β antibodies by NMR and X-ray

Stefan Hörer, Daniel Peter, Peter Fischer, Margit Bauer, Mathias Hafner, Markus Zeeb, 
Herbert Nar, Michaela Blech

Boehringer Ingelheim Pharma GmbH, Germany

stefan.hoerer@boehringer-ingelheim.com

Abstract:

Canakinumab and gevokizumab are highly specific IL-1β monoclonal antibodies. 
Canakinumab is known to neutralize IL-1β by competing for binding to IL-1R and 
therefore blocking signaling by the antigen:antibody complex. Gevokizumab is claimed 
to be a regulatory therapeutic antibody that modulates IL-1β bioactivity by reducing the 
affinity for its IL-1RI:IL-1RAcP signaling complex. We have analyzed the crystal 
structures of canakinumab and gevokizumab antibody binding fragment (Fab) as  well 
as of their binary complexes with IL-1β. Furthermore, we characterized the epitopes on 
IL-1β employed by the antibodies by NMR epitope mapping studies. The direct 
comparison of NMR and X-ray data shows that the epitope defined by the crystal 
structure encompasses predominantly those residues whose NMR resonances are 
severely perturbed upon complex formation. Gevokizumab and Canakinumab bind to 
different epitopes and exhibit different mechanisms of IL-1β pathway attenuation.
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Latest Developments in Home-Lab Crystallography 

Vernon Smith

Bruker AXS, Germany

vernon.smith@bruker-axs.de

Abstract:

Since its launch in 2011, the D8 VENTURE platform has  proven to be a reliable and 
versatile platform.  At Bruker, we are always looking for new technologies to improve 
the quality of data collected on our instruments and to make them more convenient and 
reliable to use.  This presentation will briefly review some of the advances made to the 
D8 systems during the two years since their introduction in so far as they would 
improve the productivity of structure-based DD facilities.
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An optimized small-angle X-ray scattering laboratory system for protein 
structure determination in solution

Peter Worsch, Heiner Santner, Bastian Arlt

Anton Paar GmbH, Austria

peter.worsch@anton-paar.com

Abstract:

Small-angle X-ray scattering (SAXS) measurements  have become increasingly popular 
for protein structural analysis. The method offers a convenient way of confirming tertiary 
and quaternary structures  of proteins in solution potentially close to their native 
confirmation in the body without the need of having them in the form of single crystals. 
On the other side, the SAXS measurements of beam-sensitive sensitive proteins in 
solution pose a number of challenges to the scientist and require a careful balance of 
protein concentration, X-ray beam geometry, X-ray photon flux, and flux density which 
were optimized in the newly developed SAXSpace system by Anton Paar.
An optimal approach of providing high resolution for large protein complexes, high flux 
for the weakly scattering protein solutions in general, and a low flux density for 
preventing radiation damage includes a line shape beam provided by an advanced 
Kratky-based collimation system. The optimization of the protein-related work-flow 
addresses the requirements for automated measurements  as needed for screening-
type measurements  in crystallization studies, the ability to working with small quantities, 
and the fast and simple switch of usage modes in small and wide angle ranges to 
characterize envelopes and crystalline behavior, and with respect to resolution, so that 
largest and finest protein structures can be studied. The implementation included a fully 
integrated 192 vial sample changer as well as motorized optics and sample stages, 
allowing to automatically set the system for the next protein-related task.
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Recent Advances in X-ray Systems for Structural Biology from Agilent

Tadeusz Skarzynski

Agilent Technologies, UK

tadeusz.skarzynski@agilent.com

Abstract:

While the majority of macromolecular X-ray data are currently collected using highly-
efficient beam lines on an ever increasing number of synchrotrons, there is still a need 
for low-maintenance, reliable systems for in-house experiments. In addition to crystal 
screening and optimization of x-ray experiments before a successful synchrotron trip, 
the home system allows collection of data as soon as the crystals are produced to get 
the initial solution of novel structures and is invaluable in the quick turnover often 
required in ligand-binding studies.
We will describe the advances in X-ray sources, detectors and software that have been 
developed by Agilent Technologies  in recent years for in-house use and the range of 
powerful tools  for structural biology research.  Examples of X-ray data collection and 
processing experiments using newly developed products from Agilent will be presented, 
showing that data collection “at home” is  still an attractive proposition complementing 
use of the synchrotron.
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Educating affinity resins, not proteins

Ute Boronowsky, Barbara Maertens  

Cube Biotech GmbH, Germany

ute.boronowsky@cube-biotech.com

Abstract:

When purifying recombinant proteins, typically the protein is  outfitted with one of the 
standard tags and captured on standard matrices. This works well for many standard 
proteins.
However, difficulties arise when proteins don’t want to behave. They don’t fold correctly, 
they don’t want to bind to their protein partners, or maybe they don’t want to be 
expressed with a tag at all. And what is worse, these misbehaving proteins also tend to 
be the most interesting ones.
Our approach is to educate the resin, not the protein. We synthesize affinity resins that 
the protein voluntarily binds to: its binding partner, a specific antibody, a natural or 
synthetic ligand. 
Real-life application examples will be presented, including data for human membrane 
proteins.
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Increasing crystallization rates using the Microlytic Crystal Former

Nabanita De, Aaron Moulin, Melanie Adams-Cioaba and Morten Sommer

Microlytic North America, USA

nde@microlytic.com

Abstract:

The Crystal Former crystallization device from Microlytic represents a versatile, cost-
effective, SBS-compliant and experimentally efficacious device for protein 
crystallization.  Recent collaborations in head-to-head trials of the Crystal Former with 
traditional SBS sitting-drop vapor diffusion plates demonstrate that the Crystal Former 
gives significant improvement in identifying initial crystallization conditions  over vapor 
diffusion, even in un-optimized systems.  In these head-to-head trials, data have been 
compiled from over 60 test proteins  representing both prokaryotic and eukaryotic 
organisms.  In all cases the Crystal Former routinely out-performs vapor diffusion in 
generating crystals hits in the fewest conditions.  In particular, recent collaborations with 
iXpressGenes using the Crystal X2 show the inherent advantages of the Crystal Former 
over vapor diffusion and highlight the ease of use and imaging quality of the Crystal X2. 
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Automatic Ligand Conformer Generation, Placement and Refinement 
Dictionary Generation Using AFITT

Gregory L. Warren, B.P. Kelley, A. Nicholls 

OpenEye Scientific Software Inc., USA 

greg@eyesopen.com

Abstract:

We will present the newest developments for the algorithm AFITT [1] which 
automatically identifies  potential ligand electron density, generates  high quality 
bioactive conformations, adiabatically fits  complimentary conformations into the 
identified density,  and generates a small molecule force field (MMFF94) derived 
dictionary file.  AFITT v2.3 contains a streamlined task driven GUI which simplifies the 
process of fitting the ligand to density and generates a dictionary file (CCP4 or CNX 
compatible) for subsequent refinement.  New features to AFITT include improved 
density detection and fitting for structures with poor density, real-space optimization 
with additional force fields  (AM1 and PM3) and helper files to support the direct use of 
MMFF, AM1 and PM3 during refinement in BUSTER.  Improvements and feature 
additions to the supplied COOT extensions  are also part of the v2.3 release.  These 
improvements have not lead to an increase in ligand fitting and dictionary file writing 
process time which typically takes under 1 minute, in total, to complete.

References
 [1] S. Wlodek, A. G. Skillman, and A. Nicholls, Acta Cryst. D 62, 741, (2006)

25



PILATUS for your laboratory - speed up your research with better data

Marcus Müller

DECTRIS Ltd., Switzerland

marcus.mueller@dectris.com

Abstract:

PILATUS hybrid pixel detectors have transformed data acquisition at synchrotron 
beamlines. With the PILATUS laboratory series, DECTRIS brings all advantages of 
hybrid pixel technology to the laboratory at unrivaled value: absence of readout noise 
and dark current enables best possible data; a sharp point-spread function of one pixel 
results in excellent resolution of closely spaced reflections and maximizes signal-to-
noise; a high dynamic range practically eliminates  detector overloads; short readout 
times and high frame-rates minimize acquisition times, which substantially improves 
throughput and efficiency.
The PILATUS laboratory series was specifically designed for in-house research. 
Experimental results  in macromolecular crystallography demonstrating the great 
potential of PILATUS for delivering superior data at short acquisition times on a 
laboratory diffractometer will be presented.
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Advanced Systems for the HomeLab

Joseph D. Ferrara

Rigaku Americas Corporation, USA

joseph.ferrara@rigaku.com

Abstract:

Hybrid Pixel Array Detectors have revolutionized data collection at synchrotrons around 
the world. HPADs are poised to change data collection in the home laboratory as well 
by virtue of the properties that made them successful at beamlines, that is, photon 
counting with very high count rates  and shutterless data collection. We have fully 
integrated the DECTRIS PILATUS 200K and 300K detectors into our HomeLab 
systems and will present some results from these updated systems. We will also review 
some new tools Rigaku has developed to make routine tasks, such a crystal recovery 
even easier. 
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Linking crystallographic model and data quality: theory and 
applications

Kay Diederichs

University of Constance, Germany

kay.diederichs@uni-konstanz.de

Abstract:

Historically, Rmerge (also called Rsym) has been considered as an indicator of X-ray 
data quality, and e.g. decisions about exposure time, total rotation range, and suitability 
of datasets  for refinement were based on it. Recently it has been pointed out (Karplus 
and Diederichs [2012] Science 336, 1030) that the high-resolution value of Rmerge is 
not related to Rwork/Rfree of a crystallographic model, and is  therefore unsuitable to 
define a resolution cutoff. A more meaningful indicator (CC1/2) has been suggested and 
a derived quantity (CC*) was  shown to be limiting for CCwork/CCfree of a 
crystallographic model. As  a consequence, crystallographers are now in a position to 
better understand the properties of their data, which may be used to obtain more 
accurate crystallographic models.
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Taming the Power of Novel Instrumentation through Optimal MX Data 
Collection Protocols: Perspectives and Opportunities

Gérard Bricogne

Global Phasing Ltd., UK

gb10@globalphasing.com

Abstract:

There have been several major technological jumps in the instrumentation used for  
data collection in Macromolecular Crystallography (MX). Protocols  for data collection 
and processing have co-evolved with them, sometimes with only partial success that 
has prevented fully exploiting the potential of novel instruments.
The early days of the MAD method, for example, used carefully designed protocols  to 
maximise the signal-to-noise ratio of anomalous and dispersive differences by using 
multi-axis  goniometers, the inverse-beam method and wavelength interleaving.  Third-
generation synchrotron sources  and CCD detectors later created strong pressure to 
eliminate such complexities, causing these versatile protocols to fall into disuse.
Similarly, the advent of the Pilatus detectors led to dramatic increases in the raw speed 
of MX data collection, creating further pressure to do away with any form of protocol or 
accessory instrumentation (e.g. multi-axis  goniometers) that would require spending 
any time on the design of an optimal experiment.
This  talk will review the opportunities to regain the lost ground by adapting some of the 
original complex protocols to the modern environment of high-speed beamline 
operation and to assess the gains they can provide over the conventional ones. It will 
also describe prospects for implementing these protocols  and associated processing 
procedures in the form of transferable integrated workflows requiring little or no 
expertise from the users.
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Atomic Resolution for Drug Discovery

Armin Ruf

pRED Small Molecule Research, F. Hoffmann-La Roche AG, Switzerland

armin.ruf@roche.com

Abstract:

More and more atomic resolution protein ligand complex structures (better 1.2Å) are 
solved at Roche and deposited in the internal coordinate data bank. The main factors 
leading to this development are technical progress in protein production, crystallization, 
and crystallographic software as well as convenient access to the X10SA beam line at 
the Swiss  Light Source. The value of coordinates  resolved to atomic resolution lies in 
improved coordinate accuracy and therefore model geometry, better identification of 
alternative conformations, and sometimes  in unbiased recognition of unexpected 
chemical alterations of both protein and ligand. All this  benefits rational design and drug 
discovery. Knowledge of the protonation states of protein and ligand functional groups 
in the complex is often desirable for molecular design, but we find that in the majority of 
cases protonation cannot be unambiguously assigned, even with atomic resolution 
data.
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CrystalDirect, a novel approach for automaed crytal harvesting and 
cryocooling 

Jose Marquez, Florent Cipriani, Ulrich Zander, Guillaume Hoffmann, Christoph Landret

EMBL Grenoble, France

marquez@embl.fr

Abstract:

Currently crystallization and data collection often occur at highly automated facilities. 
However, these two operations remain poorly integrated due to the fact that recovering 
crystals  from crystallization media and mounting them on the supports used for data 
collection still remains a manual, low-throughput operation. We have developed a new 
method, called CrystalDirect, that enables  full automation of crystal harvesting and 
cryocooling. In this approach, crystals are grown on an ultrathin film in a newly 
designed vapour-diffusion crystallization plate and are recovered by excision of the film 
through laser induced photoablation. This process eliminates the delicate step of 
crystal fishing and handling, thereby enabling full automation of the crystal harvesting 
process The CrystalDirect system could also facilitate the delivery of chemicals to 
crystals  like ligands. Additional advantages of this new approach are that it that it 
minimizes mechanical stress for the crystals  during the mounting process and that it 
facilitates handling of microcrystals, which can be challenging with standard methods. 
Moreover, the new CrystalDirect plates offer a significant advantage for in situ x-ray 
diffraction experiments, as  background scattering associated to the microplate material 
is  reduced. The first prototype of the automatic crystal harvesting system is in 
operation at the EMBL Grenoble outstation. First experiences and recent 
developments will be discussed.

31

mailto:schmitzn@mol.biol.ethz.ch
mailto:schmitzn@mol.biol.ethz.ch


Diffract before Disturbance: In-situ X-ray Diffraction Screening at the 
Swiss Light Source

May Marsh

Paul Scherrer Institute, Switzerland

may.marsh@psi.ch

Abstract:

The beamline X06DA at the SLS has a fully automated setup that allows the testing of 
the X-ray diffraction characteristics of crystals directly within the crystallization plate. 
This  enables rapid feedback on crystal quality without disturbance of the crystal by 
mounting and freezing. The beamline setup allows for quick switching between in-
situ and standard crystal mounting modes, encouraging ad-hoc use of the technique 
during any beamline shift. 
This  presentation will focus on the ways that in-situ X-ray screening can help practically 
with the crystal optimisation process. The technique allows  crystal hits to be screened 
quickly and non-invasively. Macromolecular crystals can readily be distinguished from 
unwanted salt crystals, and the best-diffracting crystals identify the best crystallisation 
conditions for further optimisation. Thus the optimisation process can undergo rapid 
diffraction-guided iterations that are better targeted to producing the high-quality 
diffraction needed for structure determination.
The crystallisation facility at the Swiss light source is uniquely positioned at the 
beamline, allowing this technology to be fully exploited.
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From automated sample handling to robot based goniometer: few steps 
towards a fully robotized pipeline for protein crystallography

Jean-Luc Ferrer 1, Xavier Vernede 1, Yaser Heidari 1, Nathalie Larive 2, Michel Pirocchi 1, 
Yoann Sallaz-Damaz 1, Christophe Berzin 1, Pierrick Rogues 2, Frank Borel 1, Maxime 

Terrien 1

1 Institut de Biologie Structurale, Grenoble, France
2 NatX-ray, France

jean-luc.ferrer@ibs.fr

Abstract:

Following the development of 6-axis robot arm based cryo-sample changer, and thanks 
to the improvement of robot arm performances, a robotized multi-purpose diffractometer 
was developed on beamline FIP-BM30A. This system, named G-Rob (commercially 
available at www.natx-ray.com), integrates the following functions: sample changer; 
goniometer for single crystal and powder; crystallization trays handling for in situ 
screening and data collection; beam monitoring. The next step will consist in a fully 
robotized pipeline, including crystallization, in situ screening, crystal harvesting, 
freezing and direct data collection. We present here few results that pave the way 
toward this integrated project, such as: 
High density in situ experiment on 1536-well batch crystallization plate.
Automated structural screening for the fragment based drug design strategy.
Recording crystals position off-line, so that in situ experiments can be performed 
automatically. 
Remote controlled robotized crystal harvesting, based on a micro-gripper robot tool, 
allowing full remote operation. 
A dedicated environment to carry on in situ experiments at 4°C.
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Evolution of automated high throughput Protein Crystallography 
pipeline for structure based drug discovery

Kumar Singh Saikatendu

Takeda California Inc., USA

kumar.saikatendu@takeda.com

Abstract:

Pharmaceutical industry has used crystallography driven structure-based drug design 
(SBDD) paradigm with increasing success in the past decade to discover potent and 
selective small molecules to target diseases. Highly customized gene-to-structure 
(G2S) pipelines integrated with Synchrotron beamline capabilities are routinely 
employed for providing timely support to chemistry lead discovery and optimization 
efforts. Takeda California (previously Syrrx Inc.) was an early pioneer of this  paradigm 
and has employed a robust pipeline to support the organization’s SBDD programs for 
over a decade, during which structures have been determined for a large number of 
protein-ligand co-complexes across multiple target classes (kinases, proteases, 
enzymes etc). In this presentation, various aspects of this pipeline will be discussed; 
including integration and automation of high-throughput protein production, nano-
volume crystallization, unattended screening and data collection, and partially 
automated structure determination. Some of the recent technical breakthroughs at 
beamlines will be reviewed, such as microfocus beams, rasterization of mounted crystal 
loops and advanced software tools will be highlighted with emphasis on their impact on 
challenging projects like membrane proteins. An SBDD case study from project 
initiation to drug launch will be briefly presented.
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EMBL Beamlines for Structural Biology at PETRA III

Guillaume Pompidor,  Gleb Bourenkov, Michele Cianci, Johanna Kallio, Dimitri Svergun, 
Daniel Franke, Clement Blanchet, Stefan Fiedler, Thomas Schneider

EMBL c/o DESY, Germany

pompidor@embl-hamburg.de

Abstract:

EMBL Hamburg has  constructed three beamlines  for structural biology applications at the 
high-brilliance synchrotron radiation source PETRA III at DESY (Hamburg, Germany). Two 
beamlines  (P13, P14) provide excellent condition for diffraction data collection on 
macromolecular crystals  (MX); one beamline (P12) offers highly sensitive and automated 
small-angle X-ray scattering experiments on solutions  of biological macromolecules 
(SAXS). User operation has  commenced in 2012 and since a number of crystal structures 
(including experimentally phased novel structures) and SAXS-based models  have been 
determined.
 P12 (SAXS) provides cutting-edge conditions  for SAXS-experiments  with a photon flux of > 
10^13 ph/s  into a 200 x 100 µm^2 focus  with a practically negligible divergence (< 40 x 10 
µrad^2). The beamline features  an automated BioSAXS sample changer, a variable-length 
detector tube and a PILATUS 2M detector for fast acquisition of high-quality data. An on-
line FLPC system coupled with a Malvern triple detector array measuring UV absorption, 
light scattering and refractive index is  available for routine user operation. The beamline 
software and automated analysis pipeline ensure automated data collection and on-the-fly 
analysis. The experiments can be run remotely via a NX Client desktop (NoMachine S.r.l.).
P13 (MX) offers  a photon flux of > 10^13 ph/s from 16 keV down to 6 keV. Energies 
between 4 and 6 keV are accessible with a photon flux between 10^11 to 10^12 ph/s 
providing unique conditions  for experimental phasing. The beamline is  equipped with 
adaptive focusing mirrors. Currently the full beam can be focused to a size of 30 x 20 µm^2 
resulting in a crystal lifetime on the order of 10 s. An MD2 diffractometer with a kappa 
goniostat allows  for rapid and accurate rotation of crystals in the X-ray beam. Diffraction 
data are collected in shutter-less mode on a PILATUS 6M detector with a 25 Hz readout-
frequency. Data can be processed on the fly using an 80 Core dedicated processing 
computer system.
P14 (MX) offers  a photon flux of > 10^13 ph/s between 7 and 35 keV. Using the adaptive 
focusing mirrors, a beamsize of 7 x 4 µm^2 with a total flux of >10^12 ph/sec can be used 
for crystallographic experiments. In this beam, the crystal lifetime is  less than 1 s. Based on 
highly accurate mechanics the focusing mirrors can be reproducibly moved into and out of 
the beam in less  than half a minute allowing to quickly toggle between fully focused small 
beam and unfocused large beam to optimize data collection parameters for differently sized 
crystals. A high-precision vertically mounted MD3 diffractometer with a sphere of confusion 
of less than 100 nm (with mini-kappa goniostat mounted) is  available for data collection. 
Detector and data processing infrastructure are identical to P13.
The beamlines  are embedded into the 'Integrated Facility for Structural Biology' offering 
upstream facilities  for sample preparation and characterization and a laboratory specifically 
equipped for the preparation of heavy atom derivatives  of macromolecular crystals  and 
downstream facilities for the evaluation of the collected diffraction/scattering data in terms 
of crystallographic or SAXS-models.
Transnational access  to the facilities is  supported by BioStruct-X (http://www.biostruct-
x.eu/).
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Medium throughput X-ray fragment screening at Diamond beamline 
I04-1

Frank von Delft

Diamond Light Source, UK

frank.vondelft@sgc.ox.ac.uk

Abstract:

Although fragment approaches are now well established in industry and increasingly 
also in academia, they still carry significant overhead in both experiment and follow-up, 
making them inaccessible to many labs and organisations. Indeed, despite some 
inherent advantages, direct screening for fragment hits  by X-ray structure is now 
largely abandoned apart from a few groups world-wide, because of historically 
unjustifiable costs and logistical challenges. Since then, however, synchrotron 
beamlines have been revolutionized by pixel detectors and fast robotics, so that tens  of 
crystals can be measured per hour.
Diamond beamline I04-1 is now building on this revolution to establish fragment 
screening by X-rays as part of the Diamond user program, a user facility being the 
ideal home for such an involved experiment.  This includes fragment libraries, facilities 
for harvesting and soaking, unattended data collection and automated evaluation, in 
order to achieve the medium throughput volumes enabled by the beamline itself 
(currently possible: >300-500 per day); while the vexed problem of how to obtain 
soakable crystal systems is being investigated through collaborations, especially the 
SGC in Oxford.  The larger ambition is towards  actively driving chemical biology via the 
crystallographic experiment, and I discuss  short- and long-term strategies for linking up 
users with follow-up chemistry.
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"Quite some throughput" crystallography at Boehringer Ingelheim or: 
How much automation do we need?

 
Dirk Reinert

Boehringer-Ingelheim GmbH, Germany

dirk.reinert@boehringer-ingelheim.com

Abstract:

While nearly every step from gene to structure can be automated, a critical evaluation 
of time needed to develop and to maintain the automation vs. time actually saved by 
automating a certain step has to be made. Hardware and software automation used in 
the X-ray labs at Boehringer Ingelheim is presented and discussed.
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Workflow Automation and Data Management - a Win-Win Situation
 

Markus Krömer

Novartis, Switzerland

markus.kroemer@novartis.com

Abstract:

In the presentation numerous aspects of automation and data management are 
discussed in the context of crystallographic workflows typical for industrial 
environments:

1. Automation - opportunities and risks,
discussed on the example of fully and semi-automated software pipelines

2. Standardization enables automated data capturing,
elucidated on output of software pipelines, organization of project data and enabling 
of sample management

3. Controlled vocabulary is  key for data quality, database cross-linking and data 
mining
Examples given are data mining on crystallization conditions, recipe database of 
ingredients and solutions, cross-linking of in-house protein structure database and 
corporate data warehouse

4. Data quality in databases - challenges to overcome
Possible solutions to achieve high quality databases are: control, curate, 
communicate, build tailored-made workflow applications

5. Workflow and data management tools developed at Novartis:
General data management concept, crystal database and interface to data 
collection service
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MOTOR: Model assisted Software for NMR Structure Determination  

Ulrich Schieborr, Sridhar Sreeramulu, Bettina Elshorst, Marcus Maurer, Krishna Saxena, 
Tanja Stehle, Denis Kudlinzki, Santosh Lakshmi Gande, Harald Schwalbe

Frankfurt University, Germany

schieborr@nmr.uni-frankfurt.de

Abstract:

Eukaryotic proteins with important biological function can be partially unstructured, 
conformational flexible or heterogenic. Crystallization trials  often fail for such proteins. 
In NMR spectroscopy, parts of the polypeptide chain undergoing dynamics in 
unfavorable time regimes cannot be observed. De novo NMR structure determination is 
seriously hampered when missing signals lead to an incomplete chemical shift 
assignment resulting in an information content of the NOE data insufficient to determine 
the structure ab initio. We developed a new protein structure determination strategy for 
such cases based on a novel NOE assignment strategy utilizing a number of model 
structures but no explicit reference structure as it is used for bootstrapping like 
algorithms. The software distinguishes in detail between consistent and mutually 
exclusive pairs of possible NOE assignments on the basis of different precision levels 
of measured chemical shifts searching for a set of maximum number of consistent NOE 
assignments in agreement with 3D space. Validation of the method using the structure 
of the low molecular-weight-protein tyrosine phosphatase A (MptpA) showed robust 
results utilizing protein structures with 30-45% sequence identity and 70% of the 
chemical shift assignments. 60% of the resonance assignments are sufficient to identify 
those structural models with highest conformational similarity to the real structure. The 
software was benchmarked by de novo solution structures of fibroblast growth factor 
FGF21 and the extracellular fibroblast growth factor receptor domain FGFR4 D2, which 
both failed in crystallization trials and in classical NMR structure determination.
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Implementation of novel tools to facilitate fragment-based drug 
discovery by NMR: 19F methods and automated analysis of large sets 

of ligand-observed NMR binding data

Andreas Lingel

Novartis Institutes for BioMedical Research, USA

andreas.lingel@novartis.com

Abstract:

NMR spectroscopy is  routinely employed in fragment-based lead discovery because 
the experiments are (i) well suited to detect fragment binding to proteins in the typical 
micromolar to millimolar range, (ii) highly robust, and (iii) can provide structural 
information on compound binding. Most commonly, 1H-detected ligand-observed 
experiments such as T1ρ, WaterLOGSY and STD are used to detect compound binding 
by observing changes of the 1D spectra of compounds in mixtures and comparing 
these to the 1D spectra of the individual ligands. In practice, the data analysis of large 
numbers of spectral data remains a significant bottleneck and there is a need of a well 
streamlined software system to process and analyze such data reliably and efficiently. 
To address this need, we developed a novel software tool capable to process and 
analyze ligand-observed NMR binding data in an automated fashion. The analysis 
robustly delivers high-confidence hit lists  when compared to datasets analyzed 
manually and considerably speeds up the process. 
In addition, we present the practical implementation of 19F-detected experiments which 
capitalize on the recent advancements in NMR probe hardware and the unique 
properties of fluorine to simplify, enhance the quality of, and speed up fragment-based 
approaches by NMR. 19F-based applications including primary screening of fluorinated 
compound libraries, quantitative reporter assays for validation of fragment and HTS 
hits, and ligandability assessment will be discussed.
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Relating Molecular Mechanism of Inhibition to Cellular Activity in InhA, 
a Clinically Validated Tuberculosis target

Jon Read

AstraZeneca, UK

jon.read@astrazeneca.com

Abstract:

InhA (mycobacterial ACP-enoyl-reductase) catalyzes  the final step in the elongation of 
long chain fatty acids that are precursors to mycolic acids that form the protective waxy 
coating on Mycobacterium tuberculosis (TB). InhA is  a validated enzyme target, being 
the target of the front-line anti-TB treatment isoniazid. Resistance to isoniazid primarily 
maps to the pro-drug converting enzyme, KatG. Therefore targeting direct inhibitors  of 
InhA remains  a valid approach to targeting TB. However, previous attempts  to obtain 
direct inhibitors of InhA have led to potent enzyme inhibitors with no cellular activity.
Recently, direct bacteriocidal inhibitors of InhA have been reported. Using X-ray 
crystallography and biophysical techniques we have profiled these compounds in order 
to understand their mode of inhibition against InhA. Biophysical analysis and X-ray 
structures reveal novel modes of binding of these compounds to InhA. Together, these 
results explain why these compounds incorporate physical properties commensurate 
with cellular activity, demonstrating a new approach that is capable of developing drugs 
that are active against isoniazid resistant TB by direct inhibition of InhA.

41



Design of ITK Inhibitors for the treatment of T-cell mediated diseases

Don Somers

GlaxoSmithKline, UK

don.o.somers@gsk.com

Abstract:

Inhibition of IL-2-inducible T cell kinase (Itk) potentially constitutes a novel, non-
steroidal treatment for asthma and other T-cell mediated diseases. In-house kinase 
cross-screening resulted in the identification of an aminopyrazole-based series of Itk 
inhibitors. X-ray crystallography was used to inform some key design choices despite a 
relatively low throughput crystal system. Initial work on this series highlighted selectivity 
issues with several other kinases particularly AurA and AurB. Crystallography and 
modeling were used to rationalize the observed selectivity. A template hopping strategy 
was used to identify a series of aminobenzothiazole (ABT) inhibitors which utilized an 
inherently more selective hinge binding motif. Initial exploration of the SAR around this 
series identified potent Itk inhibitors in both enzyme and cellular assays.  
In order to generate inhibitors with the necessary potency and selectivity, an ABT 
compound was designed that targeted Cysteine442 in the ATP binding pocket with an 
envisaged irreversible mode of action. It would maintain a high degree of molecular 
recognition and incorporate specific design features making the compound suitable for 
inhaled delivery. Crystallography and enzymology were used to confirm the irreversible 
covalent binding of the inhibitor to the kinase, whilst demonstrating potency, selectivity, 
and prolonged duration of action in in-vitro biological assays.
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Structural studies of the HIV-1 pre-integration complex – IN/LEDGF 
interaction inhibitors

Nicolas Lévy 1, Sylvia Eiler 1, Erwann Le Rouzic 2, Damien Bonnard 2, Corinne Crucifix 1, 
Karine Pradeau 1, Francois Stricher 3, Richard Benarous 2, Patrick Schultz 1, Marc Ruff 1

1 Iinstitut de Génétique et de Biologie Moléculaire et Cellulaire, France
2 Biodim Mutabilis, France

3 Institut de Biologie Moléculaire et Cellulaire, France

ruff@igbmc.fr

Abstract:

Soon after viral infection of a target cell by HIV-1, during the early phase of retrovirus 
replication, the genomic RNA is  reverse transcribed by the viral RT to generate the 
double-stranded viral DNA that interacts  with viral and cellular proteins to form the pre-
integration complex (PIC). 
The viral integrase (IN) is a key component of the PIC and is involved in several steps 
of retroviral replication. Viral components  cannot perform these functions on their own 
and need to recruit host cell proteins to efficiently carry out the different processes. 
Retroviral INs are flexible proteins showing high inter-domain flexibility. As for other 
disordered proteins this  intrinsic flexibility accounts for the IN ability to interact with 
multiple partners, which in turn chaperones PIC formation and its multiple functions in 
integration.
We assume that the different functions of the PIC in viral infection reflect the different 
conformations of their protein components that may vary by partner proteins as well as 
post-translational modifications. We demonstrated that the low solubility and inter-
domain flexibility of IN can be circumvented by forming stable and specific complexes 
with substrates such as DNA or protein co-factors  and by post-translational 
modifications. Two Cryo-EM structures (IN/LEDGF/DNA, IN/LEDGF/INI1) as well as X-
ray structures of the IN catalytic core domain in complex with IN/LEDGF interaction 
inhibitor will be presented.

43



Advances in the Integrated Measurements of Higher Order Protein 
Structure and Size

Michel Terray, Neil Lewis

Malvern Instruments, France

michel.terray@malvern.com

Abstract:

The determination of the developability, formulability and manufacturability of a protein 
therapeutic requires the non-invasive and non-destructive measurement of numerous 
physicochemical properties of protein formulations such as viscosity, protein structure 
and hydrodynamic size. In this presentation, a technique that combines dynamic light 
scattering (DLS) with Raman spectroscopy to provide a means to derive both structural 
thermodynamic and kinetic insights into the mechanisms of protein aggregation and the 
factors that influence protein stability will be discussed. 
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Advancing the field  
of Structural Biology Boost your projects with the advanced 

equipment on the beamlines at SOLEIL

Bio-crystallography
Two world-class MX beamlines delivering high X-ray flux, 
energy tunability (6-15 keV) and excellent stability for  
optimal diffraction data quality.
• Robust instrumentation
• CATS robotic sample changer (Unipuck)
• Plate & chip screening

Proxima 1 :  Crystal Logic 3 circle goniometer
 Pilatus 6M detector (25Hz)
 Variable beam size from 50x50µm to 200x100µm
Proxima 2 : Microdiffractometer (MD2)
 ADSC Q315r detector
 10x5µm, soon 5x3µM beam size

Bio-SAXS
SWING beamline : SEC-SAXS (Size Exclusion  
Chromatography - Small Angle X-Ray Scattering):

- Separation of contaminant/aggregates on the column
- Perfect background subtraction
- No need for concentration series
- Separation of partners in slow equilibrium
- Small volume columns, typical elution time < 20min
- Possibility to run two columns in parallel 
- Typical protein quantity: 50µL @ 5mg/mL

•  Detector under vacuum minimizing parasitic scatter + 
detector distance adjustable to the range of sample sizes

•  Intensities given in absolute units, using water scattering 
as the main calibrator

•  Temperature control of the samples by Peltier elements

Contact Tatiana Isabet (Industrial liaison scientist for life science and health applications) 
at the PSDI 2013 or industrie-bio@synchrotron-soleil.fr  

available 
ONLINE

+
SOLEIL j  We accompany all users during their experiments and provide our expertise  

in data collection and data processing.
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PSDI Conference Phone Number
In case of problems, please call the PSDI phone number +41 (0)79 387 05 29

Accommodation

Hotel Astoria Lucerne

The Astoria offers  everything expected of a modern conference hotel. Featuring light, 
bright and tastefully designed rooms, this architectural masterpiece in the heart of Lucerne 
is one of Switzerland’s most attractive urban hotels.
PSDI seminar (conference room 2) and exhibition (room 3 and 4) rooms are on level 7.

Hotel Astoria
Pilatusstrasse 29
6002 Lucerne - Switzerland
Phone: +41 41 226 88 88
Fax: +41 41 226 88 90
info@astoria-luzern.ch
www.astoria-luzern.ch

Hotel Astoria floor plan
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Internet Access

Conference dinner 
T h e c o n f e r e n c e 
dinner will be held on 
November 4, at Grand 
C a s i n o L u c e r n e , 
about 20 min walk 
from the Hotel Astoria.
The cocktail reception 
will start at 19h.
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PSDI visits PSI 

On the last day of the conference (November 6), there will be an opportunity to visit the 
Paul Scherrer Institute (PSI) and have a guided tour of the Swiss Light Source and the 
Swiss X-ray free-electron laser injector facilities.
A transfer by bus will be organised from hotel Astoria to Villigen PSI in the morning of 
November 6. Departure will be at 8:15 am. Please be on time.
A transfer by bus will be organised at the end of the visit from PSI to Brugg train station as 
well as Zurich Airport. Departure will be at 2:00 pm.

The Paul Scherrer Institute in brief 

The Paul Scherrer Institute, PSI (www.psi.ch), is  the largest research centre for natural 
and engineering sciences within Switzerland, with its research activities concentrated on 
three main subject areas: Structure of Matter, Energy and the Environment, and Health. 
The PSI develops, constructs  and operates complex large-scale research facilities. Every 
year, more than 2000 scientists from Switzerland and other countries travel to PSI in order 
to perform experiments at our unique facilities. 

PSI has  about 1400 employees, with an annual budget of approximately CHF 300 million, 
and is  primarily financed by the Swiss Confederation. PSI is part of the ETH Domain, with 
the other members being the two Swiss Federal Institutes of Technology, ETH Zurich and 
EPFL Lausanne, as well as the Swiss Federal Laboratories for Materials Science & 
Technology, Empa, the Swiss Federal Institute of Aquatic Science and Technology, Eawag, 
and the Swiss Federal Institute for Forest, Snow and Landscape Research, WSL. The 
Institute is located on both sides of the River Aare, in the Villigen and Würenlingen 
municipal areas, in the Canton of Aargau. 
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Large research facilities 

PSI operates large scientific research facilities, such as the SINQ neutron source, the 
SµS muon source, the Swiss Light Source (SLS) and is  currently building the X-ray 
laser SwissFEL.
The Swiss Light Source (SLS) is  one of the most advanced 3rd generation synchrotron 
worldwide. The SLS Macromolecular Crystallography (MX) group operates two high 
performance undulator beamlines as well as a state-of-the-art bending magnet beamline in 
partnership with international pharmaceutical companies (Novartis, Roche, Actelion, 
Boehringer Ingelheim, Proteros and Mitsubishi Chemical).
The next large-scale facility at PSI – the X-ray laser SwissFEL – will come on-line in 
2016. It will produce very short pulses of X-ray light, with laser-like properties. 
Researchers will be able to use these pulses to visualize extremely fast processes, such 
as how new molecules are created in a chemical reaction; to determine the detailed 
structure of vital proteins; or to determine the relationship between electronic and atomic 
structure in materials. 

More information:
www.psi.ch/macromolecular-crystallography
www.psi.ch/swissfel
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Who is Paul Scherrer ? 

Paul Scherrer (1890 - 1969) – A brief biography 

Paul Scherrer was  born on 3rd February 1890 in 
St.Gallen. In 1908, he enrolled at ETH Zurich, 
changing course from Botany to Mathematics and 
Physics after two semesters. In 1912, Scherrer 
spent one semester at Königsberg University, 
then undertook further studies at the University of 
Göttingen, graduating from there with a doctorate 
on the Faraday Effect in the hydrogen molecule. 
In 1916, while still working on his dissertation, he 
and his tutor, Peter Debye, developed the 
“Debye-Scherrer powder method”, a procedure using X-rays for the structural analysis of 
crystals. This made an important contribution to the development of the scattering 
techniques that are still used in the large facilities at the Paul Scherrer Institute to this day. 
Debye received the Nobel Prize for chemistry for this work in 1936. 

ETH Zurich appointed Scherrer to the post of Professor of Experimental Physics in 1920, 
at the early age of 30. In 1925, he organised the first international conference of physicists 
to take place after the First World War. He became Principal of the Physical Institute at 
ETH in 1927 and focussed its direction on nuclear physics, a research branch that was still 
coming into being at that stage. The first cyclotron at ETH Zurich was built under his 
direction in 1940. 

In parallel with his main professional occupation as a researcher and leader of an 
institution, Paul Scherrer also served in various institutions and committees involved in the 
dissemination of nuclear energy in Switzerland: the Swiss Federal Council appointed him 
to the post of President of the Swiss Study Commission on Atomic Energy in 1946, and 
President of the Swiss  Commission for Atomic Sciences in1958. In addition, he also took 
part in establishing CERN near Geneva in 1954, and in setting up Reaktor AG to study the 
construction and operation of nuclear fission facilities one year later, in Würenlingen. 

His abilities and foresight led to the early development of new branches of solid-state 
physics, particle physics and electronics, and this made a vital contribution to the high 
standard of research at Swiss universities. When Paul Scherrer was made emeritus 
professor in 1960, after 40 years at ETH Zürich, he took up a teaching appointment at the 
University of Basel. He died in 1969, as the result of a riding accident.
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HISTORY OF PSDI MEETINGS

PSDI 1                     1993   Zeneca UK
PSDI 2                     1994   SmithKline Beecham UK
PSDI 3                     1995   GlaxoWellcome UK
PSDI 4                     1996   Pfizer Sandwich UK
PSDI 5                     1997   Zeneca UK
PSDI 6                     1998   Roche Welwyn UK
PSDI 7                     1999   SmithKline Beecham UK
PSDI 8                     2000   Aventis FR
PSDI 9                     2001   GlaxoSmithKline UK
PSDI 10                   2002   AstraZeneca UK
PSDI 11                   2003   Medivir SE
PSDI 12                   2004   Pfizer UK
PSDI 13                   2005   Astex UK
PSDI 14                   2006   Novartis IT
PSDI 15                   2007   ESRF FR
PSDI 16                   2008   GlaxoSmithKline UK
PSDI 17                   2009   Roche Basel CH
PSDI 18                   2010   Diamond Light Source, Randolph Hotel Oxford UK
PSDI 19                   2011   AstraZeneca Mölndal SE
PSDI 20                   2012   Sanofi Chateau de Montvillargenne FR
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fast
prepares a 96-well gradient plate  
within 5 minutes

accurate
dispenses any volume into any 
well with no cross-contamination

simple
user-friendly, fast set-up,  
easy screen design software

discover.ttplabtech.com/dragonfly
For more information please email: sales@ttplabtech.com

The perfect companion to mosquito®, new dragonfly™ is a liquid 
handler for screen optimisation, offering positive displacement  
and non-contact dispensing from 0.5 µL upwards, for all types  
of liquids regardless of viscosity.

screen optimisation –  
optimised

TTP0007 A5 Advert UK_L.indd   1 29/08/2013   15:31
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Last name First name Email Institution Country
Amaral Marta martaamaral84@gmail.com Merck KGaA DE
Arena Victoria victoria.arena@rc-harwell.ac.uk University of Oxford UK
Barker John john.barker@evotec.com Evotec UK
Benson Mark mark.benson@rigaku.com Rigaku Europe UK
Benz Joerg joerg.benz@roche.com F. Hoffmann-La Roche Ltd. CH
Bertrand Jay jay_bertrand@vrtx.com Vertex Pharmaceuticals 

Ltd.
UK

Billert Thomas thomas.billert@jenabioscience.com Jena Bioscience GmbH DE
Borkakoti Neera neera.borkakoti@medivir.com Medivir UK
Boronowsky Ute ute.boronowsky@cube-biotech.com Cube Biotech GmbH DE
Böttcher Jark jark.boettcher@boehringer-

ingelheim.com
Boehringer Ingelheim RCV 
GmbH Co KG

AT

Bricogne Gérard gb10@globalphasing.com Global Phasing Ltd. UK
Brown Dave dave.brown@glpg.com Argenta Discovery 2009 

Ltd.
UK

Bunk Oliver oliver.bunk@psi.ch Paul Scherrer Institute CH
Caffrey Martin martin.caffrey@tcd.ie Trinity College Dublin IE
Ceska Tom tom.ceska@ucb.com UCB Celltech UK
Cowan-Jacob Sandra sandra.jacob@novartis.com Novartis Institutes for 

Biomedical Research
CH

Cunningham Ken ken.cunningham@avidnano.com Avid Nano Ltd. UK
D'Arcy Allan allan.darcy@gmail.com Crystallization Consultant, 

Actelion Pharamaceuticals 
Ltd.

FR

De Nabanita nde@microlytic.com Microlytic North America US
Dekker Carien carien.dekker@novartis.com Novartis Institutes for 

Biomedical Research
CH

Dias Joao M. joao.dias@heptares.com Heptares Therapeutics Ltd. UK
Dias Alexandre alexandre.dias@diamond.ac.uk Diamond Light Source UK
Diederichs Kay kay.diederichs@uni-konstanz.de University of Constance DE
Diez Joachim diez@expose-crystals.com Expose GmbH CH
Donath Tilman tilman.donath@dectris.com DECTRIS Ltd. CH
Dorn Andy andy.dorn@agilent.com Agilent Technologies DE
Draper Pascelle pld@swissci.com Swissci AG CH
Dworkowski Florian florian.dworkowski@psi.ch Paul Scherrer Institute CH
Ehler Andreas andreas.ehler@roche.com F. Hoffmann-La Roche Ltd. CH
Engel Michael engel@expose-crystals.com Expose GmbH CH
Färnegårdh Mathias mathias.farnegardh@karobio.se Karo Bio AB SE
Ferguson Andrew andrew.ferguson@astrazeneca.com AstraZeneca US
Ferrara Joe joseph.ferrara@rigaku.com Rigaku Americas 

Corporation
US

Ferrer Jean-Luc jean-luc.ferrer@ibs.fr Institut de Biologie 
Structurale

FR

Fisher Martin martin@formulatrix.com Formulatrix, Inc US
Frech Matthias matthias.frech@merckgroup.com Merck KGaA DE
Gardberg Anna anna.gardberg@emdserono.com EMD Serono US
Gerhardt Stefan gerhardt@bio.chemie.uni-freiburg.de University of Freiburg DE
Goepfert Arnaud arnaud.goepfert@novartis.com Novartis NIBR CH
Grädler Ulrich ulrich.graedler@merckgroup.com Merck Serono DE
Griffin Alexandra alex.griffin@rigaku.com Rigaku Europe UK
Gut Heinz heinz.gut@fmi.ch Friedrich Miescher Institute 

for Biomedical Research
CH

Gutmann Sascha sascha.gutmann@novartis.com Novartis Pharma AG CH
Håkansson Maria maria.hakansson@saromics.com SARomics Biostructures AB SE
Hargreaves David david.hargreaves@astrazeneca.com AstarZeneca UK
Heer Charlotte charlotte.heer@psi.ch Paul Scherrer Institute CH
Hinniger Alexandra alexandra.hinniger@novartis.com Novartis Pharma AG CH
Hnath Eric eric.hnath@fei.com FEI Company US
Holton Simon simon.holton@bayer.com Bayer Pharma AG DE
Hörer Stefan stefan.hoerer@boehringer-

ingelheim.com
Boehringer Ingelheim 
GmbH Co. KG

DE

Isabet Tatiana tatiana.isabet@synchrotron-soleil.fr Synchrotron Soleil FR
Jenkins Joby joby.jenkins@ttplabtech.com TTP Labtech Ltd UK
Johansson Eva evjh@novonordisk.com Novo Nordisk A/S DK
Kelley Brian kelley@eyesopen.com OpenEye Scientific 

Software Inc.
US

Kimbung Yengo 
Raymond

raymond.kimbung@saromics.com SARomics Biostructures AB SE
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Kingdon Jones Heidi clare.morley@glpg.com Argenta Discovery 2009 
Ltd.

UK

Kloer Daniel daniel.kloer@syngenta.com Syngenta UK
Krömer Markus markus.kroemer@novartis.com Novartis Pharma AG CH
Kuglstatter Andreas andreas.kuglstatter@roche.com F. Hoffmann-La Roche Ltd. CH
Lingel Andreas andreas.lingel@novartis.com Novartis Institutes for 

BioMedical Research
US

Maertens Barbara barbara.maertens@cube-biotech.com Cube Biotech GmbH DE
Mannion Daniel dan@oxcryo.com Oxford Cryosytems UK
Markovic-Müller Sandra sandra.markovic-mueller@psi.ch Paul Scherrer Institute CH
Marquez Jose Antonio marquez@embl.fr EMBL  FR
Marsh May may.marsh@psi.ch Paul Scherrer Institute CH
Meents Alke alke.meents@desy.de DESY DE
Milne Chris chris.milne@psi.ch Paul Scherrer Institute CH
Miyaguchi Ikuko miyaguchi.ikuko@mv.mt-pharma.co.jp Mitsubishi Tanabe Pharma 

Corporation
JP

Monaco Stephanie monaco@esrf.fr ESRF FR
Mossou Estelle mossou@ill.eu Institut Laue-Langevin FR
Müller Stefan stefan.mueller@psi.ch Paul Scherrer Institute CH
Müller Marcus marcus.mueller@dectris.com DECTRIS Ltd. CH
Musil Djordie djordje.musil@merckgroup.com Merck KGaA DE
Ogg Derek derek.ogg@astrazeneca.com AstraZeneca UK
Oliéric Vincent vincent.olieric@psi.ch Paul Scherrer Institute CH
Öster Landgren Linda linda.oster@astrazeneca.com AstraZeneca SE
Ostermaier Martin martin.ostermaier@psi.ch Paul Scherrer Institute CH
Ostermann Nils nils.ostermann@novartis.com Novartis Pharma AG CH
Panepucci Ezequiel ezequiel.panepucci@psi.ch Paul Scherrer Institute CH
Pauluhn Anuschka anuschka.pauluhn@psi.ch Paul Scherrer Institute CH
Pompidor Guillaume pompidor@embl-hamburg.de EMBL c/o DESY DE
Pradervand Claude claude.pradervand@psi.ch Paul Scherrer Institute CH
Privat de Fortunie Matthieu irelec@irelec-alcen.com Irelec FR
Prota Andrea andrea.prota@psi.ch Paul Scherrer Institute CH
Rak Alexey alexey.rak@sanofi.com Sanofi R&D FR
Read Jon jon.read@astrazeneca.com AstraZeneca UK
Reber Sonia sonia.reber@psi.ch Paul Scherrer Institute CH
Reinert Dirk dirk.reinert@boehringer-ingelheim.com Boehringer-Ingelheim 

GmbH Co. KG
DE

Renaud Jean-Paul jpr@novalix-pharma.com NovAliX FR
Reuter Christin christin.reuter@jenabioscience.com Jena Bioscience GmbH DE
Riederer Markus markus.riederer@actelion.com Actelion Pharmaceuticals 

Ltd.
CH

Round Adam around@embl.fr EMBL/ESRF FR
Rogues Pierrick pierrick.rogues@natx-ray.com NatX-ray FR
Rowland Paul paul.2.rowland@gsk.com GlaxoSmithKline UK
Ruf Armin armin.ruf@roche.com F. Hoffmann-La Roche Ltd. CH
Ruff Marc ruff@igbmc.fr IGBMC FR
Russo Santina russo@expose-crystals.com Expose GmbH CH
Saikatendu Kumar Singh kumar.saikatendu@takeda.com Takeda California US
Saito Jun-ichi jun.saito@kyowa-kirin.co.jp Kyowa Hakko Kirin Co.,Ltd. JP
Sauder J. Michael michael.sauder@lilly.com Lilly Biotechnology Center US
Schertler Gebhard gebhard.schertler@psi.ch Paul Scherrer Institute CH
Scheufler Clemens clemens.scheufler@novartis.com Novartis Pharma AG CH
Schieborr Ulrich schieborr@nmr.uni-frankfurt.de Frankfurt University DE
Schluckebier Gerd gesc@novonordisk.com Novo Nordisk A/S DK
Schreuder Herman herman.schreuder@sanofi.com Sanofi DE
Schulze-Briese Clemens clemens.schulzebriese@dectris.com DECTRIS Ltd. CH
Serriere-Dibartolo Jennifer jennifer.serriere@fr.netgrs.com Institut de Recherches 

Servier
FR

Sharff Andrew asharff@globalphasing.com Global Phasing Ltd. UK
Singhal Ankita ankita.singhal@psi.ch Paul Scherrer Institute CH
Smith David leo.hesse@ttplabtech.com TTP Labtech Ltd. UK
Smith Vernon vernon.smith@bruker-axs.de Bruker AXS DE
Sogabe Satoshi satoshi.sogabe@takeda.com Takeda Pharmaceutical Co.  

Ltd.
JP

Somers Donald don.o.somers@gsk.com GlaxoSmithKline UK
Srinivas Honnappa honnappa.srinivas@novartis.com Novartis Pharma AG CH
Standfuss Jörg joerg.standfuss@psi.ch Paul Scherrer Institute CH
Stephan Krapp krapp@proteros.de Proteros Biostructures 

GmbH
DE

Stricher François f.stricher@ibmc-cnrs.unistra.fr IBMC, CNRS FR
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Skarzynski Tadeusz tadeusz.skarzynski@agilent.com Agilent Technologies UK
Tomizaki Takashi takashi.tomizaki@psi.ch Paul Scherrer Institute CH
Terray Michel Pierre michel.terray@malvern.com Malvern Instruments FR
Thaw Paul paul@moleculardimensions.com Molecular Dimensions UK
Tresadern Gary gtresade@its.jnj.com Janssen R&D, 

Pharmaceutical Companies 
of Johnson & Johnson

BE

Ullmann Dirk dirk.ullmann@evotec.com Evotec DE
van Linden Oscar ovlinden@zobio.com ZoBio B.V. NL
Vivien Vincent vincent@eyesopen.com OpenEye Scientific 

Software Inc.
FR

von Delft Frank frank.vondelft@sgc.ox.ac.uk Diamond Light Source UK
Vonrhein Clemens vonrhein@globalphasing.com Global Phasing Ltd UK
Wahl Martin mart1n_wahl@yahoo.com CH
Waltersperger Sandro sandro.waltersperger@psi.ch Paul Scherrer Institute CH
Wang Meitian meitian.wang@psi.ch Paul Scherrer Institute CH
Warren Gregory greg@eyesopen.com OpenEye Scientific 

Software Inc.
US

Waterman Jitka jitka.waterman@diamond.ac.uk Diamond Light Source UK
Wiesmann Christian christian.wiesmann@novartis.com Novartis CH
Wilkinson Tony zoe.leyland@astrazeneca.com AstraZeneca UK
Worsch Peter peter.worsch@anton-paar.com Anton Paar GmbH AT
Xue Yafeng yafeng.xue@astrazeneca.com AstraZeneca SE
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Learn more about this landmark of Lucerne by joining the guided city tour in the afternoon 
of November 5.
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SWISS LIGHT SOURCE

thinking crystallisation

Dr May Marsh
Crystallisation Facility
Swiss Light Source

Paul Scherrer Institut

may.marsh@psi.ch

+4156 310 5437

How can we increase the hit rate in our crystal screening? 
How can we escape unproductive cycles of optimisation? 
Can we engineer an optimal crystal form for drug discovery? 
What can we do when high-throughput doesn’t deliver? 
What's the best way to grow crystals for a FEL?

These are the questions that the SLS Crystallisation Facility is 
working to answer, and we want to share the benefit of 
our experience.

We don’t want to compete with in-house or high-throughput 
crystallisation facilities, we want to complement them. We 
o!er bespoke practical assistance, training and advice.

Seeds of Success: we use microseed matrix screening to 
increase hit-rate, to engineer crystal forms and to crystallise 
challenging proteins where other approaches have failed.

Di!ract before Disturbance: our unique location allows us to 
test the di!raction quality of crystals in-plate at a world 
leading synchrotron beamline. This means more rapid and 
better-informed iterations of crystal optimisation.

Supplying the SwissFEL: free-electron lasers are 
revolutionising macromolecular crystallography. We are 
developing techniques for nano and micro crystal growth to 
fuel the future need for FEL samples



PROGRAMME
Day 1: Sunday, November 3rd, 2013

15:00 - 19:00 Registration (Reception desk Hotel Astoria Lucerne)
19:00 - 21:00 Opening reception and dinner (Penthouse bar, Hotel Astoria Lucerne)

Day 2: Monday, November 4th, 2013

08:45 - 08:55 Welcome
09:00 - 10:30 Session I : Crystals 
10:30 - 10:55 Znüni Break and Exhibition 
11:00 - 12:40 Session II : New Targets and Case Stories 
12:40 - 13:55 Lunch (Penthouse bar, Hotel Astoria)
14:00 - 15:30 Session III : Exhibitors Presentations
15:30 - 15:55 Zvieri Break and Exhibition
16:00 - 17:45 Session IV : Crystallography Methods
19:00 Conference dinner (Casino Lucerne)

Day 3: Tuesday, November 5th, 2013

09:00 - 10:40 Session V : Automation I 
10:40 - 11:05 Znüni Break and Exhibition 
11:10 - 12:30 Session VI : Automation + Discussion 
12:30 - 13:55 Lunch (room 1, Hotel Astoria)
14:00 - 16:00 Session VII : Complementary methods 
16:00 - 16:25 Zvieri Break 
16:30 - 18:00 Optional visit of Lucerne 
19:00 Dinner (Restaurant la Cucina, Hotel Astoria)

Day 4: Wednesday, November 6th, 2013

08:15 Coach departure for optional visit to Paul Scherrer Institute
09:45 - 09:55 Znüni Break
10:00 - 10:15 Welcome and Introduction
10:15 - 10:30 Current status of SLS MX beamlines
10:30 - 10:45 Current status of SwissFEL
10:45 - 12:25 Tour of facilities

SLS MX beamlines (X06SA, X10SA, X06DA) and SwissFEL test injector
12:30 - 13:45 Lunch (SLS entrance)
14:00 Coach departure to Brugg train station and Zurich Airport


