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Resolving postural crossings 

One highlight of this year was the eLife publication by the Stephens group, describing a physics-inspired 

methodology for resolving C. elegans behaviors involving crossed postures in image-sequence data. 
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1. Scientific results 2016 

The scientific results are described below, for each workpackage and synergy core: 

 

WP1: Behavior and neural dynamics 

The Shimizu group is focusing on measurements of C. elegans motile behavior and neural activity. PhD student 

Mathijs Rozemuller has developed a new behavioral imaging experiment optimized for analyses of temporal 

variability in motile behavior, which uses larger arenas (to minimize boundary effects). To maintain high 

throughput, multiple (8 worms) are imaged simultaneously, and new code has been developed for the analysis 

pipeline that resolves tracking across collision events between worms with minimal human intervention. Wor-

king closely with the Stephens group, Rozemuller is also developing improved computational methods for 

extracting postural sequences from image sequences with finite spatial resolution to analyze the temporal sta-

tistics of deep-turning behaviors. Together with the van Oudennarden and Korswagen groups, as well as the 

newly hired 'synergy postdoc' Steffen Werner, Rozemuller is also analyzing RNAseq data to identify gene 

expression patterns that correlate with off-food random motility. In addition, to analyze variability in neural 

dynamics that correlate with behavior, Rozemuller has initiated 3D imaging of calcium activity to acquire acti-

vity time series from up to ~100 neurons simultaneously. 

 

The Stephens group published a new method for resolving posture dynamics involving coiled shapes, and initi-

ated detailed investigations of the long-time statistics of events defined by coiled shapes - an important class of 

C. elegans behavior. In addition, PhD student Antonio Carlso Costa further developed a linear dynamical sys-

tems and change-detection approach to quantitatively characterize worm behavior through a series of linear, 

first-order models. 

 

Finally, the Shimizu and Stephens groups have continued to refine a detailed manuscript quantifying the ballis-

tic-to-diffusive transition in the motility of nematodes, which will be submitted to PNAS.  

 

WP2: Gene-expression noise 

The van Oudenaarden lab and the Korswagen lab are carrying out RNAseq experiments to characterize gene-

expression noise. They have been working in close collaboration with the Jansen lab in a chemotaxis experi-

ment to determine the relationship between salt biased motion in worms and their differential gene expression 

pattern, and with the Shimizu lab to unravel whether there is a link between behavioural variability of worms 

and their differential gene expression in an off-food environment. Clustering of these transcriptomics data has 

shown interesting correlations between gene expression profiles and differences in salt-chemotaxis behavior 

(Fig. 1). These results are now being further investigated in a new round of behavior-RNAseq experiments. 

 

In addition, the Korswagen group is establishing new techniques for the project. They developed and further 

optimized a method for spatially resolved gene expression analysis (tomo-seq) and a method to isolate specific 

neuronal cells. Experiments with single-cell RNA sequencing are in progress. 
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Figure 1. Heatmap and k-mean clustering obtained from the RaceID algorithm (D. Grün et al., Nature, 2015) using 

Pearson correlation-based distances between worms according to transcripts per genes in our pilot experiment. Two 

clusters are found: cluster 1 (blue dots) contains worms that chose the no-salt environment in the chemotaxis assay, 

and and cluster 2 (red dots) contains worms that chose the salt environment. A new round of this experiment with 

additional controls to test for batch effects, and greater dynamic range in the barcode-based transcript counting to 

increase resolution, is in progress. 

 

The van Zon group is focusing on spatially resolved measurements of gene-expression noise using single-mole-

cule FISH experiments. PhD student Joleen Traets has performed an extensive analysis of variability in gene 

expression in the salt-sensation neurons ASEL/R. She used smFISH probes for the master regulator che-1 and 

the downstream targets gcy-14, gcy-22, tax-2, tax-4. These genes have been selected in consultation with the 

Jansen group. This has revealed that there are extensive differences both in mean expression levels and varia-

bility of expression between different genes. These expression characteristics are largely independent of the 

developmental stage, even though the ASEL/R neurons exhibit extensive growth during this period. In addition, 

we find that expression levels appear largely uncorrelated. Moreover, this analysis has revealed that several 

genes (che-1,tax-2,tax-4) are expressed at surprisingly low levels (<5 mRNAs per cell) raising the question 

how high and variable the corresponding protein levels are. This is a particularly pressing question for che-1, 

which has to regulate both its own expression and that of hundreds of downstream genes, which presumable 

require sufficiently high protein levels. Joleen is currently performing simulations to examine how the key 

parameters of mRNA and protein production should be tuned to minimize variability in protein level when pro-

teins are produced from very lowly expressed mRNAs. In collaboration with the Van den Heuvel group, Joleen 

has started to produce a che-1::GFP fusion protein using CRISPR. This will allow measurements of che-1 pro-

tein level, its production kinetics and examination of how variability in che-1 levels correlate with expression 

levels of its downstream targets. Unfortunately, creating the plasmids needed for the CRISPR knock-in proce-

dure has been more difficult than expected and we are currently trying out different approaches to engineer 

these constructs. A final surprising observation is that gcy-22 is expressed in a strikingly stochastic and bimodal 

manner in several cells in the pharynx. We are currently using different cell markers to identify the cells 

expressing gcy-22, with the aim of examining the functional relevance of stochastic gcy-22 expression in the 

pharynx. 

 

WP3: Cellular noise 

The Peterman group's work focuses on noise in intracilliary transport processes, subdivided into three topics: 

1. Generating, with the help of the van den Heuvel group new C. elegans expressing fluorescent proteins 

involved in signal transduction in chemosensory neurons using CRISPR/Cas9. Important progress has been 

made, Jaap has learnt all the methods, vectors have been produced. Currently we are working on the actual 

transformation of the worms. 

2. Building a light-sheet microscope for in vivo single-molecule imaging in C. elegans. The microscope is up 

and running, but still requires several improvements. 

3. Jaap van Krugten (PhD student) has finalized, together with (NWO-Vici) promovendus Jona Mijalkovic a 

study on single-molecule tracking of the intraflegellar transport machinery in C. elegans cilia. This study 

focuses on the turnarounds the motors make at the tip, where the activity of different-directionality motors 

switches. We use her our ‘old’ epi-wide-field fluorescence microscopes. All experiments have been done and 

we are currently writing the manuscript. 

The Jansen group's work focuses on noise in sensory behavior and is divided into three subprojects: 

1. Visualization of variability in the localization of proteins involved in NaCl taste. Ser van der Burght, Phd stu-

dent on the project, and a MSc student are using CRISPR/Cas9 technology to tag ENaC channel subunit 

(del) and guanylate cyclase (gcy) genes involved in NaCl taste with fluorescent tags. The methodology to 

introduce fluorescent tags into endogenous genes has been optimized and works efficiently. Thus far, knock 

ins have been generated in del-2 and del-6 and in gcy-22. Imaging DEL-2::GFP reveals localization of the 

protein at the base of cilia, DEL-6::GFP in muscle and hypodermis and GCY-22::GFP at the tip of cilia and at 

its base. Imaging together with the Peterman lab revealed no transport of GCY-22::GFP along the cilium. 

Further imaging experiments are ongoing to quantify protein levels and their variation in cells involved in 

NaCl taste. 
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2. Identification of genes differentially expressed in isogenic animals selected for attraction to NaCl or no 

attraction. A first set of animals that probably due to stochastic variation in their response to NaCl did show 

attraction to NaCl and animals that did not show this behaviour has been selected, and analysed by RNA seq 

by the Korswagen and Oudenaarden labs. RNA seq was successful and identified 1938 differentially 

expressed genes. These analyses with additional controls are now repeated to confirm our results.  

3. Imaging cellular activity of cells involved in NaCl taste or other behaviors. The approach of this sub-project 

has been discussed with the Shimizu and van den Heuvel labs. Ser has generated first constructs and trans-

genic C. elegans that express the Ca-indicator GCaMP6 in the NaCl sensing ASE neurons. These animals will 

be sent to the Shimizu lab for analysis and also used in the Jansen lab to visualize responses to NaCl in the 

ASE neurons. 

 

Synergy core 1: Biological physics core 

In October 2016, we succeeded in hiring an excellent candidate for the final vacancy of the program that will 

play a bridging role between all groups by developing data analysis, modeling, and experimental design. Dr. 

Steffen Werner, who recently completed his Ph.D. at the Max-Planck Institute for the Physics of Complex Sys-

tems began his engagement with our program by attending our third bi-annual meeting in November 2016, and 

began his full-time work with the program in Feb. 2017. Steffen's work is now focused on three main topics: 

1. Analysis of behavior-RNAseq correlation data. Steffen is engaging with the van Oudenaarden and Korswagen 

groups to develop low-dimensional descriptions of the RNAseq-derived gene expression data that is most 

suitable for seeking correlations with behavior data. In his initial work, he has identified groups of genes 

that demonstrate correlated variation in their expression patterns across sequenced individuals.  

2. Extracting temporal patterns in motile behavior. Working closely with the Shimizu and Stephens groups, 

Steffen is exploring new methods for identifying behavioral sequences in time in an unbiased and data-

driven manner.  

3. Segmentation and anatomical identification of neurons in volumetric images of worm brains with GCaMP-

labeled nuclei. Working closely with Mathijs Rozemuller (Shimizu group), Steffen is investigating computa-

tional methods for extracting the activity of individual neurons from 3D fluorescence movies of the C. ele-

gans nervous system labeled with calcium indicators of the GCaMP family. 

 

Synergy core 2: C. elegans technical core 

To allow live imaging of neuronal processes, the Van den Heuvel group has worked with the teams of Erwin 

Peterman (WP3) and Jeroen van Zon (WP2), to create specific fluorescent-protein knockin strains by 

CRISPR/Cas9-assisted recombineering. Specifically, Juliane Teapal (Synergy core 2) helped Jaap van Krugten 

(WP3) with the design and construction of knockin vectors. A total of 12 SEC (self-excising cassette) and 

required supplemental (gRNAs, Cas9) vectors were successfully built. Next, Jaap van Krugten was trained in C. 

elegans injection, and injections were performed in parallel by Juliane Teapal. Currently, the selection of 

knockin strain is being continued in the Peterman group, in communication with the C. elegans core.  

In addition, Juliane Teapal is working with Joleen Traets (WP2) to create knockin vectors and strains. Here, the 

construction of SEC vectors has not been successful, most likely because a demanding specific step (“Gibson 

assembly”) repeatedly failed. The C. elegans core has tested and optimized a novel cloning strategy (SapTrap 

cloning; Genetics 2016), which circumvents the Gibson assembly step and makes creating knockin vectors 

much more straightforward. Juliane Teapal is currently creating the vectors for WP2 by SapTrap cloning and is 

training Joleen Traets in injection of C. elegans and selection of knockin animals. 

 

2. Added value of the programme 

The degree of synergy between groups has remained high. The Shimizu (AMOLF) and Stephens (VU) groups 

continue to meet on a weekly basis, whereas in the past year, interactions between the Jansen group 

(ErasmusMC) and the van Oudenaarden and Korswagen groups (Hubrecht) have intensified through the  salt-

chemotaxis/RNAseq experiment. The Jansen group also benefits from interactions with the Peterman lab for 

imaging protein dynamics, and the Shimizu group for calcium imaging. In turn, van Zon group is benefiting 

from the Jansen group for advice on quantifying variability in genes related to salt-sensation. 
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Our second bi-annual meeting was held at AMOLF on 1 April 2016 (with guest colloquium speaker, Prof. Mark 

Alkema, U. Massachusetts Medical Center, USA), with each hired junior scientist giving a presentation. The third 

installment (on 17 Nov 2016) took a different format, with a series of discussion sessions hosted by PIs of each 

group. The programs of these last two bi-annual meetings are included below. 

 

The C. elegans technical core (van den Heuvel group, Utrecth) assisted in making 6 knockin vectors and 6 of 

the required supplemental vectors for WP3, and trained Jaap van Krugten (WP3) in all aspects of CRISPR/Cas9-

assisted recombineering and knockin selection.  Moreover the core carried out germline injection experiments 

for WP3. The C. elegans core provided training to Joleen Traets (WP2), and is creating knockin plasmids and 

strains for WP2. Moreover, the core has invested substantially in SapTrap cloning, a novel technique which 

makes the construction of knockin vectors highly efficient. The SapTrap cloning strategy and all plasmids 

needed are now available to all consortium members. 

 

With the start of the synergy postdoc, Steffen Werner, in February this year, we anticipate an even higher 

degree of interaction within the program.  
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FOM NOISE Program: Second Bi-annual Meeting  
Friday 1 April, 2016, @AMOLF Library 
  
9:30-10:00 Tea/coffee for entering participants 
 
10:00-10:15 Welcome/Intro by Tom Shimizu 
 
10:15-12:15 Session 1: Gene-expression Noise 
  (WP2: Van Oudenaarden, Korswagen, Van Zon) 
  Chair: G. Jansen 

 
10:15-10:45 Annabel Ebbing (Korswagen Lab, Hubrecht) 

“RNA tomography and RNAseq on isolated cells” 
 
 10:45-11:15 Bastiaan Spanjaard (Van Oudenaarden Lab, Hubrecht) 
  “Lineage tracing using CRISPR/Cas9 in D. rerio and C. elegans" 
 

11:15-11:45 Joleen Traets (Van Zon Lab, AMOLF) 
“Measuring variability in gene expression using smFISH and transcriptional reporters” 

 
11:45-12:15 C. elegans technologies (van den Heuvel) 
 
 11:45-12:15 Juliane Teapal (Van den Heuvel Lab, Utrecht) 
  " C. elegans technologies" 
 
12:15-13:30 Lunch  
 
13:30-14:30 Session 2: Cellular Noise & Sensing (WP3: Peterman & Jansen) 
  Chair: Greg Stephens 
 
 13:30-14:00 Jaap van Krugten (Peterman Lab, VU) 
  "Turns at the Tip" 
 
 14:00-14:30 Ser van der Burght (Jansen Lab, Erasmus MC) 
  "Variability in salt taste response" 
 

14:30-15:30 Colloquium: Prof. Mark Alkema, U. Mass Medical School 
  (@main lecture hall) 
 "The neuroethology of a compound motor sequence." 
 
15:30-16:00 Coffee break  
 
16:00-17:00 Session 3: Behavior & Neurons (WP1: Shimizu & Stephens)  
  Chair: Rik Korswagen 

 
 16:00-16:30 Mathijs Rozemuller (Shimizu Lab, AMOLF) 
  "Motility model refinement & application to the first RNAseq-behavior    
dataset" 
 
 16:30-17:00 Antonio Carlos Costa (Stephens Lab, VU) 
  " Time Variability in C. elegans behavior" 
17:00-17:30 Wrap-up discussion  
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FOM NOISE Program: Third Bi-annual Meeting  
Thursday 17 Nov, 2016 
 
9:30-10:15 Arrival / put up posters 
 
10:15-10:20 Welcome/Intro by Tom Shimizu 
 
10:20-11:00 Steffen Werner (MPI-PKS Dresden) 
  "Growth and Scaling during Development and Regeneration" 
 
10:45-11:00 Coffee 
 
11:15-11:40 Discussion I: Tom Shimizu 
 
11:40-12:05 Discussion II: Greg Stephens 
 
12:05-12:30 Discussion III: Gert Jansen  
 
12:30-14:00 lunch / poster seession 
 
14:00-14:25 Discussion IV: Alexander van Oudenaarden 
 
14:25-14:50 Discussion V: Rik Korswagen 
 
14:50-15:05 Coffee 
 
15:05-15:30 Discussion VI: Jeroen van Zon 
 
15:30-15:55 Discussion VII: Erwin Peterman 
 
15:55-16:15 Wrap-up discussion 
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3. Personnel 

A brief overview of the junior scientists hired to date is shown below: 

14NOISE01 

A. Alemany PD 1 July 2015 30 June 2018 

14NOISE02 

J. van Krugten PhD 1 September 2015 31 August 2019 

14NOISE03 

A. Carlos Costa PhD 1 September 2015 31 August 2019 

14NOISE04 

J. Teapal (0.8 FTE) Technician 15 May 2015 14 May 2020 

14NOISE05 

S. van der Burght PhD 1 March 2015 28 February 2019 

14NOISE06 

A. Ebbing PhD 1 February 2015 31 January 2019 

14NOISE07 

W.M. Rozemuller PhD 16 September 2015 15 September 2019 

S. Werner PhD 17 February 2017 17 February 2020 

Y.J.W. Goos Tech. 1 January 2015 31 December 2020 

14NOISE08 

J. Traets PhD 16 September 2015 15 September 2019 

 

4. Publications 

14NOISE07 

a. Scientific (refereed) publications 

- S.J. Helms, WM Rozemuller, A. Carlos Costa, S. Helms, L. Avery, G.J. Stephens and T.S. Shimizu, Modelling 

the ballistic-to-diffusive transition in nematode motility reveals roaming-dwelling behavioural variation 

across species, in prep. for PNAS. 

 

b. Presentations at (inter)national scientific conferences 

- W.M. Rozemuller, A. Carlos Costa, S. Helms, L. Avery, G. Stephens and T.S. Shimizu, Modelling nematode 

motility reveals roaming-dwelling behavioural variation across species, poster, FOM Biophysics, Veldhoven, 

The Netherlands, October 3-4, 2016. 

 

 

14NOISE08 

b. Presentations at (inter)national scientific conferences 

- J.J.H. Traets and J.S. van Zon, Examining the link between variability in gene expression and behavioral 

variability (poster), DutchBiophysics 2016, Veldhoven, the Netherlands, October 3-4, 2016. 

- J.J.H. Traets and J.S. van Zon, Examining the link between variability in gene expression and behavioral 

variability (poster), Physical Biology Circle Meeting 2017, EMBL, Heidelberg, Germany, March 8-10, 2017. 

 

 

14NOISE02 

b. Presentations at (inter)national scientific conferences 

- Single-molecule dynamics of IFT particles and motors at the tip of C. elegans cilia. J. Mijalkovic1,2, J. Van 

Krugten1,2, F. Oswald1,2, S. Acar1,2, E.J. Peterman1,2 (van Krugten presenter). ASCB 2016, San Francisco, 

CA, USA, Wednesday, December 7, 2016. 

- Turns at the tip: single-molecule dynamics of IFT particles and motors at C. elegans ciliary tip. Mijalkovic, 

Jona ; Krugten, Jaap van (Presenting author); Oswald, Felix ; Acar, Seyda ; Peterman, Erwin. 

DutchBiophysics 2016, Veldhoven, NL, October 3, 2016. 
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14NOISE03 

a. Scientific (refereed) publications 

- O.D. Broekmans, J.B. Rodgers, W.S. Ryu, G.J. Stephens, Resolving coiled shapes reveals new reorientation 

behaviors in C. elegans, eLife 2016;5:e17227.  

 

b. Presentations at (inter)national scientific conferences 

- A. Carlos Costa and G.J. Stephens, Sampling the movement phenospace: Local linear models and the 

behavior of C. elegans, Accepted for oral presentation, Conference on Complex Systems, Amsterdam 

(2016). 

- A. Carlos Costa & G.J. Stephens, Sampling the C. elegans phenospace: Quantifying natural movement 

through locally-linear dynamical systems, poster presentation, StatPhys, Lyon (2016). 

 

 

14NOISE05 

b. Presentations at (inter)national scientific conferences 

- S. van der Burght and G. Jansen, Contribution of ciliary protein localization to variability in salt chemotaxis 

behaviour, poster at Cilia 2016 meeting on Cilia biology, Amsterdam, the Netherlands. 

 

5. PhD defences 

None. 

 

6. Valorisation, outreach and patents 

None. 

 

7. Vacancies 

In October 2016, we succeeded in hiring an excellent candidate for the final vacancy of the program that will 

play a bridging role between all groups by developing data analysis, modeling, and experimental design. Dr. 

Steffen Werner, who recently completed his Ph.D. at the Max-Planck Institute for the Physics of Complex 

Systems began his engagement with our program by attending our third bi-annual meeting in November 2016, 

and began his full-time work with the program (as a member of the Shimizu & Stephens groups) in Feb. 2017. 
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Fact sheet as of 1 January 2017 

 FOM - 14.1938/2 

 datum: 01-01-2017 

 

APPROVED FOM PROGRAMME  

 

 

Number 161. 

  

Title (code) The signal is the noise: seeking physical origins of fluctuations in 

organism-scale (NOISE) 

  

Executive organisational unit AMOLF & BUW 

  

Programme management Dr. T.S. Shimizu 

  

Duration 2015 – 2020 

  

Cost estimate M€ 2.5 

  

Concise programme description 

a. Objectives 

We seek the principles and physical mechanisms of biological stochasticity to answer a fundamental question: 

why is organism-scale behavior so variable? We will measure fluctuations at multiple scales in the motile 

behavior of the nematode C. elegans – from single molecules to the whole organism – and develop new 

theoretical frameworks to bridge scales. 

 

b. Background, relevance and implementation 

Whereas biological 'noise' at the molecular and cellular level has received much attention of physicists in the 

past decade, sources of randomness in the behavior of complex multicellular organisms have scarcely been 

explored. For example, is such variability the result of molecular fluctuations transmitted to higher levels? Or is 

it injected directly by the dynamics of genetic, neural or other biophysical networks? We identify motile 

behavior of the nematode C. elegans as an ideal biophysical arena to address this question, and propose a 

research programme to measure fluctuations arising at multiple scales – from molecules to cells to the 

organism as a whole – and develop new theoretical and computational frameworks that will help understand 

how these diverse sources of noise are generated, and how they might affect the functioning of biological 

systems at the organism level. 

In this programme, we leverage the advantages of the C. elegans model system to seek the physical origins of 

behavioral variability at three levels of biological organization, with the analysis at each level driven by a central 

research question: (1) What is the structure of behavioral fluctuations across multiple timescales, and can we 

identify sources of variability at the level of neurons? (2) Can we identify specific genes that are the 'prime 

movers' of behavioral variability, quantify the noise in their expression levels, and understand how this noise is 

regulated? and (3) How are additional fluctuations generated at the cellular level by gene products (i.e. protein 

molecules), and can such cellular variability be propagated up to organism-scale behavior? 

Each of these three research questions are embedded in a workpackage (WP), in which two to three PI groups 

work collaboratively to address variability at three scales: behavioural and neural dynamics (WP1), gene-

expression noise (WP2), and cellular noise (WP3). In addition, two 'synergy cores' (SC's) will provide essential 

technical expertise for the programme as a whole: the first (SC1, Biological physics) leads the development of 

theoretical and computational frameworks to connect the diverse data sets; the second (SC2, C. elegans 

technologies) provides crucial technical support and services required for in vivo biophysical experiments, via 

an array of state-of-the-art genetic and cell-biological techniques. 
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Funding 

salarispeil cao tot 01-01-2016 

 

a. Via AMOLF 

bedragen in k€  2016 2017 2018 2019 2020 > 2021 Totaal 

FOM-basisexploitatie 182 181 181 181 181 - 906 

FOM-basisinvesteringen - - - - - -  

Doelsubsidies NWO - - - - - -  

Doelsubsidies derden - - - - - -  

Totaal 182 181 181 181 181 - 906 

 

b. Via BUW 

bedragen in k€  2016 2017 2018 2019 2020 > 2021 Totaal 

FOM-basisexploitatie 308 309 309 309 309  1.544 

FOM-basisinvesteringen - - - - - - - 

Doelsubsidies NWO - - - - - - - 

Doelsubsidies derden - - - - - - - 

Totaal 308 309 309 309 309 - 1.544 

 

 

Source documents and progress control 

a) Original programme proposal: FOM-14.1461 

b) Ex ante evaluation: FOM-14.1511 

c) Decision Executive Board: FOM-14.1937 

 

 

Remarks 

The final evaluation will be based on the self-evaluation report initiated by the programme leader and is 

foreseen for 2020. 
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Overview of projects and personnel 

 

Workgroup FOM-R-07 

Leader Dr. G. Jansen 

Organisation Erasmus University Rotterdam 

Project leader(s)  

Project (title + number) Noise in sensory behavior (14NOISE05) 

 

FOM employees on this project 

Name  Position Start date End date 

S.N. van der Burght PhD 1 March 2015 28 February 2019 

 

 

Workgroup FOM-S-02 

Leader Prof.dr. A. van Oudenaarden 

Organisation KNAW gelieerde instellingen 

Project leader(s)  

Project (title + number) Quantitative RNAseq of gene-expression noise (14NOISE01) 

 

FOM employees on this project 

Name  Position Start date End date 

A. Alemany Arias WP/T 1 July 2015 30 June 2018 

 

 

Workgroup FOM-S-03 

Leader Prof.dr. H.C. Korswagen 

Organisation KNAW gelieerde instellingen 

Project leader(s)  

Project (title + number) Single-neuron isolation (14NOISE06) 

 

FOM employees on this project 

Name  Position Start date End date 

A.L.P. Edding PhD 1 February 2015 31 January 2019 

 

 

Workgroup FOM-U-45 

Leader Prof.dr. S.J.L. van den Heuvel 

Organisation Utrecht University 

Project leader(s)  

Project (title + number) C. elegans technologies (14NOISE04) 
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FOM employees on this project 

Name  Position Start date End date 

J. Teapal TP/T 16 May 2015 15 May 2020 

 

 

Workgroup FOM-V-13 

Leader Prof.dr. F.C. MacKintosh 

Organisation Vrije Universiteit Amsterdam 

Project leader(s)  

Project (title + number) Theory of behavior and neural dynamics (14NOISE03) 

 

FOM employees on this project 

Name  Position Start date End date 

A.C. Borges Santos Da Costa PhD 7 October 2015 6 October 2019 

 

 

Workgroup FOM-V-23 

Leader Prof.dr.ir. E.J.G. Peterman 

Organisation Vrije Universiteit Amsterdam 

Project leader(s)  

Project (title + number) Imaging protein dynamics in live worms (14NOISE02) 

 

FOM employees on this project 

Name  Position Start date End date 

J. van Krugten PhD 1 September 2015 31 August 2019 

 

 

Group Shimizu 

Leader Dr. T.S. Shimizu 

Organisation FOM Institute AMOLF 

Project leader(s)  

Project (title + number) Measurement of behavior and neural dynamics (14NOISE07) 

 

FOM employees on this project 

Name  Position Start date End date 

W.M. Rozemuller oio 16 September 2015 15 September 2019 

S. Werner PD 17 February 2017 17 February 2020 

Y.J.W. Goos TP/V 1 December 2015 Permanent contract 

 

 

Leader Dr. J.S. van Zon 

Organisation FOM Institute AMOLF 

Project leader(s)  
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Project (title + number) Single-molecule FISH of gene-expression noise (14NOISE08) 

 

FOM employees on this project 

Name  Position Start date End date 

J.J.H. Traets oio 16 September 2015 15 September 2019 

 


