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1. Scientific results 2016 

This FOM programme started in September 2013 and is now entering the last year of the programme according 
to the original planning. The scientific results per work package (WP): 

WP1: Search.  
In the Wuite Lab, postdoc Cabanas finished during 2016. A publication on SSB (GP2.5) interacting with DNA is 
being finalised. Some unexpected insights into the functioning of SSB have been revealed and it is expected 
that the results will have high impact.  

In the van Noort's group, PhD Martens spent most of 2016 testing the built Fluorescence Cross Correlation 
Spectroscopy setup and synthesizing of appropriately labeled DNA substrates. The first proof-of-principle 
experiments have demonstrated good sensitivity for conformational changes in nucleosomes. They also showed 
activity of GR-protein obtained from cellular extracts. They have intensively collaborated with Marcel Schaaf of 
the Leiden Cell Observatory, who also involved an undergraduate biology student. The project faced setbacks 
due to sickness leave of the PhD, moving of the lab, and unexpected reduction of biochemical support staff.  

WP2: Exchange.  
In Van Oijen group, PhD Spenkelink, performed single-molecule fluorescence experiments showing that the 
DNA polymerases are not stably associated with the replisome during replication as thought before, but that 
they are able to come and go on a timescale that depends on the external concentration of polymerase compo-
nents. The entire Pol III holo-enzyme seems to rapidly exchange in and out of the replisome as a complex. 
Such a mechanism would provide an ideal balance between replisomal stability and plasticity: stable when no 
components are available, plastic when replacement proteins are in supply.  

In the Danelon group, coordinated replication of the lagging and leading strands by a fully reconstituted T7 
replisome failed, possibly due to insufficiently low protein concentrations produced. The group plans to further 
optimize the cell-free transcription-translation (CFTT) system for higher protein production and will attempt to 
increase the fraction of folded proteins by supplementing the gene expression reaction with chaperones. As an 
alternative DNA replication machinery, the Danelon group investigated the phi29 system which they were able 
to synthesized in a biologically active form. A DNA amplification assay was performed inside cell-sized lipid 
vesicles where they sought to examine whether the DNA polymerase and the RNA polymerase collide and, if so, 
what the fate of these collision events is. They designed templates for the experiments. Collision assays will be 
carried out in the near future. 

WP3: Roadblocks.  
In the Dekker lab the focus was on three research lines: 1) Developing single-molecule magnetic tweezers (MT) 
studying the prokaryotic replisome. MT preliminary data from Postdoc Leachman (started in Nov2015), how-
ever, suggested exonucloease activity. After performing bulk experiments, he concluded that exonuclease 
activity was only observed in the single-molecule experiments. Why this is so, is now being sorted out. Experi-
ments on the phi29 system are helping in this process. Dr. Leachman also finalized the extension of his MT 
instrument to be able to measure at the kHz rates necessary for observing full replication activity. The Dekker 
lab has high-throughput MT assays of RNAp already working; in the future, these two threads will be combined. 
2) Completing the development of DNA curtains and testing them on DNA-binding proteins. Developments by 
MSc. Ostrofet, although not advancing as planned, allowed for preliminary experiments. Tus proteins were 
purified and labelled for this experiments (see section 3 for more detail). 3) Extending the bilayer passivation 
employed in the DNA curtains technology to MTs. Transfer of this passivation technology was aimed at 
decreasing non-specific protein adhesion in MT involving large number of interacting proteins. Mr. Ostrofet 
worked together with postdoc Janissen (not-FOM-funded). It should be possible for Dr. Leachman to make use 
of this technology. 

In the van Oijen group, Mr. Monachino has been working on two conformations of the E. coli DnaB helicase, 
corresponding to a constricted and a dilated ring-shaped hexamer (obtained through a collaboration with Prof. 
James Berger from Johns Hopkins University). Mr. Monachino has shown that they display vastly different affin-
ities of interaction with the tau subunits of the clamp loader, immediately suggesting a hypothesis for the sur-
prising exchange behaviour of the Pol III holo-enzyme that involves a molecular switch toggling the affinity 
between the holo enzyme and the rest of the replisome. Inspired by these observations, they are now per-
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forming live-cell imaging experiments in which they want to show that this switch plays a role in fork collapse 
and recovery when encountering a roadblock on the DNA. 

WP4: Organization.  

The Shimizu Lab focused on three main lines: 1) With 2D/3D-PALM, they have characterized bacterial nucleoid 
morphology using a photoactivatable fluorescent protein mEos3.2 fused to the nucleoid-associated protein H-
NS. This work has been instrumental in collaborative work with Dame (Leiden) on establishing genetically engi-
neered H-NS, a bacterial nucleoid associated protein, as a generic nucleoid-labeling dye. 2) Using the localized-
photoactivation single-particle tracking, they completed datasets on the mobility of proteins interacting with the 
bacterial nucleoid and on the plasma membrane 3) They developed a new experiment to probe the response of 
the bacterial nucleoid to changes in crowding and confinement in vivo, in collaboration with Suckjoon Jun 
(UCSD). The experiment utilizes microfluidic chemostats for high-throughput data acquisition and precise con-
trol of growth conditions affecting in vivo crowding and confinement, a FRET-based sensor for monitoring 
changes in crowding, and rapid perturbations to intracellular crowding and confinement by hyper- and hypo-
osmotic shock (Fig. 1). Using this system, they have completed a data set comprising osmotic response of the 
nucleoids of ~100,000 cells. 

The Dame group worked on designing and optimising a protocol for DNA library preparation for Hi-C analysis of 
E. coli 3D genome organization. DNA degration was successfully solved by the generation of an  ∆endA E. coli 
strain that was used as a genetic background for the preparation of genome-wide contact maps (Figure 2A-B). 
In collaboration with the group of Dieter Heermann (Germany), they established a complete experimental and 
analysis pipeline and the first E. coli chromosome-wide contact maps with a resolution of 10kb. Importantly, 
they detected changes in chromosome conformation by generating Hi-C maps from bacteria grown in conditions 
inducing phenotypic differences in response to environmental cues. They are currently sequencing using NGS a 
set of libraries generated under these conditions. They implemented a Directionality Index (DI) based method 
to detect the presence of Chromosome Interaction Domains spanning the whole chromosome. DI analysis of 
their first contact maps allowed detection of insulated nested domains across the chromosome (Figure 2C). 
Finally, they designed a novel non-perturbing dye to analyse DNA distribution in vivo based on the DNA binding 
domain of the bacterial protein H-NS. Using super-resolution microscopy (PALM) to image mEos3.2-HNSdbd 
fusion proteins expressed in vivo, we confirmed the helicoidal shape of the chromosome (Figure 3A-C). We also 
demonstrate that mEos3.2-HNSdbd can be used as an efficient DNA counterstaining dye for genome visualiza-
tion in living eukaryotic cell (Figure 3D-F). 

 
Synergy projects. In synergy project A, postdoc Eslami-Mossalam in the Depken group, successfully devel-
oped his statistical method for extracting high resolution temporal data from noisy transcription traces, such as 
those that result from single-molecule force spectroscopy experiments. Dr. Eslami-Mossalam intends to work 
now on a theoretical description of transcription in a crowded environment, examining the interplay between 
sequence, structure, regulation, and dynamics. In synergy project B, PhD Lin (shared between Dame and Wuite 
lab) finished a publication and got the last data needed for a paper that appeared in 2017 in Biophysical Jour-
nal. The topic is a detailed study of T7 DNAP movement. Finally, she has obtained ample data on HNS and is 
starting with experiments combining HNS and T7 DNAP.  
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Annexe: figures 

 
Fig. 1. Measuring responses of the nucleoid to crowding and confinement. (A) Microfluidic chemostats ('mother 
machine') allows high-throughput imaging of nucleoids and precise control of growth conditions / osmotic per-
turbations. (B) Crowding sensor (Boersma et al. 2015) based on FRET between YFP/CFP. (C) Example time 
series of crowding FRET sensor during an osmotic perturbation and image sequence of the nucleoid of a repre-
sentative cell at indicated time points in the same experiment. 
 

 
Fig. 2: (A-B) Comparison of Hi-C contact maps generated before and after optimisation of the protocol and the 
generation of the MG1655 ∆endA E. coli strain that insure DNA stability during library preparation. Pairwise 
interaction frequency values (A.U.) between two restriction fragments are displayed as colour code. (C) DI 
analysis applied to the MG1655 ∆endA E. coli strain reveals the insulated nested domain structure of the bacte-
rial chromosome. 
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Fig. 3: In vivo Analysis of the spatial distribution of DNA using the mEos3.2-HNSdbd protein. (A-B) PALM 
imaging of the fusion on E. coli cells grown in rich medium compared to (C) the distribution of the mEos3.2 
protein. (D-F) Both mEos3.2-HNSdbd (D) and Hoechst (E) co-localize on the DNA of 3T3 fibroblasts. (F) 
Mander's Correlation Coefficient comparison for mEos3.2-HNSdbd and Hoechst confirms the colocalization of 
both dyes in living 3T3 cells. 
 
2. Added value of the programme 

As stated in previous reports, the research in this programme would not be achievable by any of the research 
groups alone. In order to advance, all of them have been working collaboratively. Despite moving to Australia 
the van Oijen group has kept close collaborative relationships with other programme groups in the Netherlands. 
They have continued experiments using proteins provided by the group of Remus Dame. Their E. coli H-NS was 
used by Mr. Monachino to show that its action as a roadblock for replication depends on which replisome is 
used: the E. coli replisome was much less affected than the phage T7 replication machinery. The van Noort 
group had regular meetings with other partners in the programme and was particularly inspired by the weekly 
work discussions with the Dame's group. The shared PhD fostered very close collaboration between Wuite's 
group and the Dame Group. Danelon and Wuite groups also collaborated closely; single-molecule activity 
assays of the synthesized DNA polymerase produced in the Danelon Group were successfully conducted in the 
lab of Gijs Wuite. Shimizu's group has benefited from interactions with the Dame group (Leiden) in designing 
fluorescent fusion constructs for imaging, and developing the new H-NS based DNA labelling technique. The 
Dame group will also attempt Hi-C measurements of znucleoid configuration under changes in crowding using 
the osmotic perturbation conditions that Shimizu's group has identified in their imaging experiments. Postdoc 
Behrouz Eslami from the Depken lab has also spent time in Nynke Dekker's lab applying his analysis to data 
from the E. coli RNAP examined by magnetic tweezers experiments. The Dekker and Danelon labs have also 
shared protocols on the phi29 system. 
 
3. Personnel 

The move of PhD Lisanne Spenkelink and Mr. Monachino with Van Oijen to Australia is planned to include a six 
month extension of their PhD (funded fully by the Van Oijen laboratory). In van Noort's group, given the set-
backs explained in section1, they expect that a limited PhD extension might also be necessary. FOM has already 
approved a 6-month extension to Jacopo Solari's PhD contract in Shimizu's group. The new end date is 30 
September, 2017. The appointment of PD Frederic Crémazy ended on 31/12/2016. He stayed as guest to work 
on this project for the first 3 months of 2017. Activities started within this project are continued as part of 
Remus Dame's VICI grant awarded in 2016. Mid 2016, Eugen Ostrofet decided not to pursue his PhD further. 
His contract has ended at the beginning of 2017. Remaining funds were transferred to extend the position of 
Dr. Leachman to May 2018. At that time, all positions are expected to be concluded, with the exception of that 
of Dr. Eslami-Mossalam. His longer term as a theorist will allow him to make use of the datasets gathered by 
the experimental groups.  
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4. Publications 

12CMCE01 
a. Scientific (refereed) publications 
- Lin, S.N.; Waterreus, W.J.; van der Meulen, A.L.H.; van der Valk, R.A.; Laurens, N.; Moolenaar, G.F.; 

Pannu, N.S.; Wuite, G.J.L.; Goosen, N.; Dame, R.T., Diverse architectural properties of Sso10a proteins: 
Evidence for a role in chromatin compaction and organization. Driessen, RPC; SCIENTIFIC REPORTS 
Volume: 6 Article Number: 29422 (2016). 

 
b. Presentations at (inter)national scientific conferences(max 2) 
- Lin, S.N., presented a poster at the 2016 BiophyChrom meeting. 
- Cabanas, J., presented a poster at 2016 FOM Dutch biophysics meeting. 
 
 
12CMCE02 
a. Scientific (refereed) publications 
- Buning R., Kropff W., Martens K. & Noort J. van (2015), spFRET reveals changes in nucleosome breathing 

by neighbouring nucleosomes, Journal of Physics : Condensed Matter 27 (6)(064103). 
 
 
12CMCE03 (Groningen) 
a. Scientific (refereed) publications 

- Monachino E, Spenkelink LM, van Oijen AM. Watching cellular machinery in action, one molecule at a 
time, J. Cell Biol. (2017) 216: 41-51. 

- Kalkman GA, Zhang Y, Monachino E, Mathwig K, Kamminga ME, Pourhossein P, Oomen PE, Stratmann SA, 
Zhao Z, van Oijen AM, Verpoorte E, Chiechi RC. Bisecting Microfluidic Channels with Metallic Nanowires 
Fabricated by Nanoskiving, ACS Nano (2016) 10: 2852-9. 

- H.J. Geertsema, A.C. Schulte, L.M. Spenkelink, W.J. McGrath, S.R. Morrone, J. Sohn, W.F. Mangel, A. 
Robinson, A.M. van Oijen, Single-molecule imaging at high fluorophore concentrations by local activation of 
dye. Biophys J. (2015) 108: 949-56. 
 

b. Presentations at (inter)national scientific conferences (max 2) 
- A. van Oijen, presented at 2016 EMBO Heidelberg - Molecular Machines: Integrative Structural and 

Molecular Biology. 
- A. van Oijen, presented at 2016 DNA Replication Trieste. 
 
 
12CMCE04 
a. Scientific (refereed) publications 
- van Nies, P., A. Soler Canton, Z. Nourian, and C. Danelon. Monitoring mRNA and Protein Levels in Bulk 

and in Model Vesicle-Based Artificial Cells. Methods in Enzymology. 550: 187-214 (2015). 
 
b. Presentations at (inter)national scientific conferences 
- C. Danelon, Keynote speaker at the Dutch Biophysics meeting (Veldhoven, Oct. 2016). 
 
 
12CMCE05 
a. Scientific (refereed) publications 
- E. Ostrofet, R. Janissen and N. Dekker, 'Lipid bilayer interface improves surface passivation and tether 

stability in single molecule magnetic tweezer studies', in prep. 
- R. Janissen*, M. Arens* N. Vtyurina*, B. Eslami, A. Gritsenko, D. de Ridder, I. Artsimovitch, N. Dekker†, E. 

A. Abbondanzieri†, and A. S. Meyer†, 'Transcriptional regulation is independent of Dps-driven reorganization 
of the nucleoid', in prep. 
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b. Presentations at (inter)national scientific conferences (max 2) 
- E. Ostrofet, presented at Annual meeting Biophysical Society (BPS), Los Angeles, California, Feb 27 – 

March 2, 2016. 
 
 

12CMCE06 
a. Scientific (refereed) publications 
- F.G.E. Crémazy, J. Solari, N. Bossert, T. Bey, T.S. Shimizu and R.T. Dame, A novel non-perturbing 

universal DNA-staining dye based on the low affinity DNA binding domain, in prep. 
- F.G.E. Crémazy*, F.M.Rashid*, J. Haycocks, D. Grainger and R.T. Dame, Determination of the 3D genome 

organization of bacteria using High-resolution Chromosome Conformation Capture., Methods, in prep. 
 
b. Presentations at (inter)national scientific conferences (Max 2) 
- F.G.E. Crémazy, J. Solari, B. Henneman, F.M. Rashid, A. Hofmann, J. Haycocks, D.W. Heermann, 

D. Grainger, T.S. Shimizu & R.T. Dame Biophychrom2016 - The Biology and Physics of Bacterial 
Chromosome Organization (5-8/09/2016):, The role of nucleoid associated proteins in the compaction of the 
bacterial chromosome. 

- F.M. Rashid, F.G.E. Crémazy, J. Solari, B. Henneman, A. Hofmann, J. Haycocks, D.W. Heermann, 
D. Grainger, T.S. Shimizu & R.T. Dame, The role of nucleoid associated proteins in the compaction of the 
bacterial chromosome. CHAINS 2016 (7-8/12/2016). 

 
 
12CMCE08 
a. Scientific (refereed) publications 
- J. Solari, F. Anquez, K. Scherer and T. S. Shimizu, Chemoreceptor imaging at high spatiotemporal 

resolution. Submitted Jan 2017 to Meth Mol Biol. 
- F. Anquez*, J. Solari*, K. Scherer and T. S. Shimizu, Ligand stimulation and sensory adaptation affect size 

and mobility of chemoreceptor clusters in E. coli. in prep. 
- F.G.E. Crémazy, J. Solari, N. Bossert, T. Bey, T.S. Shimizu and R.T. Dame, A novel non-perturbing 

universal DNA-staining dye based on the low affinity DNA binding domain, in prep. 
 

b. Presentations at (inter)national scientific conferences (max 2) 
- T.S. Shimizu, In vivo dynamics and spatial organization of proteins and DNA in crowded environments. 

poster, Dynamics and Information Processing: from Cell to Tissues workshop, Les Houches, France, 28Feb - 
4Mar, 2016. 

- J. Solari, In vivo dynamics and spatial organization of proteins and DNA in crowded environments. poster, 
FOM Biophysics, Veldhoven, The Netherlands, September 2016. 

 
5. PhD defences 

Solari is expected to defend in Sep/Oct 2017. 
 
6. Valorisation, outreach and patents 

The spFRET facility set up by the group of John van Noort has attracted the attention of a leading pharmaceuti-
cal company, for whom we will do a single-molecule screen in a separate project. We also initiated a collabora-
tion with Ronald van Brempt, LUMC, who has an interest in transcription factor binding. 
Mr. Monachino and Ms. Spenkelink were given the opportunity in November 2016 to present our work to the 
Dutch King and Queen during their visit to Sydney on 3 November 2016. They had 10 minutes alone with the 
Royal Couple and spent this time explaining their PhD projects to them. 
DNA counterstaining dyes that show the blinking behaviour necessary for PALM super-resolution microscopy 
(SRM) are still scarce. During the project, The Dame lab designed their own SRM-compatible DNA staining dye 
to visualize bacterial nucleoids, based on the low affinity DNA-binding domain of the H-NS monomer fused to 
the photoactivable fluorescent protein mEos3.2. Moreover, by expressing this fusion protein in mammalian 
cells, they also showed that it can describe very accurately the distribution of chromosomes in eukaryotic cells. 
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In collaboration with the team of Dr Paul Fransz (UvA – Amsterdam) they are currently testing Arabidopsis 
plants expressing constitutively this fusion protein to extend its use to the cell biology and genetics of trans-
genic organisms. They think this novel tool will be highly relevant for the scientific community, therefore they 
also plan to patent it. 
 
7. Vacancies 

None. 
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Fact sheet as of 1 January 2017 

 FOM – 13.0223/4 
 datum: 01-01-2017 
 
 
APPROVED FOM PROGRAMME 
 
 
Number 140. 
  
Title (code) Crowd management: the physics of DNA processing in complex 

environments (CMCE) 
  
Executive organisational unit BUW 
  
Programme management Prof.dr. N.H. Dekker 
  
Duration 2013 – 2018 
  
Cost estimate M€ 2.4 
  
Concise programme description 

a. Objectives 

We aim to study the effect of crowding on the behavior of multi-protein machineries. In particular, by using 
state-of-the-art single-molecule approaches and by employing as model systems the processes of bacterial DNA 
replication and transcription, we will study how the proteins involved find specific sites on the DNA, move along 
the DNA, deal with DNA-based roadblocks, and dynamically exchange components with their environment, all in 
the presence of different forms of molecular crowding. By studying how these well-characterized systems and 
mechanisms respond to different levels of molecular crowding (both in solution as on the DNA), we aim to fill 
the gap between in vitro and in vivo experiments and aim to understand how the physics of crowding impacts 
biological processes at the molecular level. 
 
b. Background, relevance and implementation 

For many decades, biophysicists and biochemists have studied molecular processes under highly idealized 
conditions: often a single species of protein is characterized under highly diluted conditions. The recent advent 
of single-molecule approaches has tremendously increased our capacity to delineate the biophysical 
mechanisms underlying the activity of proteins, but no significant effort has been undertaken yet to study how 
the crowded environment within a cell impacts these mechanisms. A better understanding of these effects will 
not only allow us to better place basic molecular mechanisms as derived from in vitro experiments into a 
cellular context, but will also allow us to define experimental conditions of in vitro experiments that do a better 
job of mimicking the inside of the cell. 
We have structured our programme along four work packages. Within each of these work packages, two PhD 
students will be employed. These work packages will be bridged in the course of the programme by two so-
called Synergy Projects (1.5 PhD positions each). To ensure the necessary interactions between the groups that 
are needed to make this programme successful, we organize three-monthly meetings between the group 
leaders and six-monthly meetings between all participants. Further, we plan to organize a Lorentz workshop 
during year three.
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Funding  
salarispeil cao tot 01-01-2016 
 

bedragen in k€  ≤ 2016 2017 2018 2019 2020 ≥ 2021 Totaal 

FOM-basisexploitatie 1.445 482 482 - - - 2.409 

FOM-basisinvesteringen - - - - - - - 

Doelsubsidies NWO - - - - - - - 

Doelsubsidies derden - - - - - - - 

Totaal 1.445 482 482 - - - 2.409 

 
 
Source documents and progress control 

a) Original programme proposal: FOM-12.1327 
b) Ex ante evaluation: FOM-12.1413 
c) Decision Executive Board: FOM-13.0218 
 
 
Remarks 

The final evaluation will be based on the self-evaluation report initiated by the programme leader and is 
foreseen for 2019. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 DK par. HOZB 
 
 
Subgebied: 100% FL 
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Overview of projects and personnel 

 
Workgroup FOM-D-49 

Leader Prof.dr. N.H. Dekker 

Organisation Delft University of Technology 

Project leader Dr. C. Danelon 

Project (title + number) Crowd management Delft: proteine exchange (12CMCE04) 

 

FOM employees on this project 

Name  Position Start date End date 

A. Soler Canton PhD 15 October 2013 14 October 2017 

 
 

Leader Prof.dr. N.H. Dekker 

Organisation Delft University of Technology 

Project (title + number) Crowd management Delft (12CMCE05) 

 

FOM employees on this project 

Name  Position Start date End date 

E. Ostrofet PhD 1 January 2014 17 March 2017 

S.L. Leachman WP/T 15 October 2015 14 October 2017 

 
 

Leader Prof.dr. N.H. Dekker 

Organisation Delft University of Technology 

Project (title + number) Crowd management Delft: theory of collisions (12CMCE07) 

 

FOM employees on this project 

Name  Position Start date End date 

B. Eslami Mossallam WP/T 1 August 2016 30 November 2019 

 
 
Workgroup FOM-G-28 

Leader Prof.dr. T.T.H. Palstra 

Organisation Groningen University 

Project (title + number) Crowd management Groningen (12CMCE03) 

 

FOM employees on this project 

Name  Position Start date End date 

E. Monachino PhD 1 November 2013 1 November 2016 

L.M. Spenkelink PhD 1 September 2013 1 November 2016 
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Leader Prof.dr. W.H. Roos 

Organisation Groningen University 

Project (title + number) Crowd management Groningen (12CMCE03-1) 

 

FOM employees on this project 

Name  Position Start date End date 

E. Monachino PhD 1 November 2016 31 October 2017 

L.M. Spenkelink PhD 1 November 2016 31 August 2017 

 
 
Workgroup FOM-L-36 

Leader Dr.ir. S.J.T. van Noort 

Organisation Leiden University 

Project (title + number) Crowd management Leiden: TF binding (12CMCE02) 

 
 

FOM employees on this project 

Name  Position Start date End date 

C.L.G. Martens PhD 1 February 2014 31 January 2018 

 
 

Leader Dr.ir. S.J.T. van Noort 

Organisation Leiden University 

Project leader Dr. R.T. Dame 

Project (title + number) Crowd management Leiden: the bacterial chromosome (12CMCE06) 

 

FOM employees on this project 

Name  Position Start date End date 

F.G.E. Cremazy WP/T 1 January 2014 31 December 2016 

 
 
Workgroup FOM-V-09 

Leader Prof.dr.ir. G.J.L. Wuite 

Organisation Vrije Universiteit Amsterdam 

Project (title + number) Crowd management Amsterdam (12CMCE01) 

 

FOM employees on this project 

Name  Position Start date End date 

J. Cabanas Danes WP/T 15 July 2013 14 July 2016 

S.N. Lin PhD 1 February 2014 31 January 2018 
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Group Dekker 

Leader Prof.dr. N.H. Dekker 

Organisation FOM Institute AMOLF 

Project leader Dr. T.S. Shimizu 

Project (title + number) Crowd management AMOLF (12CMCE08)  

 

FOM employees on this project 

Name  Position Start date End date 

J. Solari PhD 1 April 2013 30 September 2017 
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