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Speakers’ Abstracts: 
(in chronological order) 

 

Ivo F. Sbalzarini 

MOSAIC Group, ETH Zürich, Switzerland 

ivos@ethz.ch 

 

Image-based Modelling and Simulation 

The promise of computational biology to render hidden variables observable and 

controllable through in silico experiments largely depends on the availability of 

appropriate imaging and simulation methods. We present some of the challenges in using 

image data as a basis for modelling and simulation, and illustrate the benefits of novel 

algorithms in an example. This example considers fluorescence recovery after photo-

bleaching experiments of protein diffusion in the endoplasmic reticulum. We show how a 

combination of imaging and simulation methods made it possible for the first time to 

accurately measure molecular diffusion constants from in vivo FRAP data. 

 

 

 

 

 

 

 

 

 

 

 

contact details: 

Institute of Theoretical Computer Science, and Swiss Institute of Bioinformatics, 

ETH Zürich 

CAB G34 

Universitaetstr. 6 

CH-8092 Zurich, Switzerland 

Office: +41-44-632.6344, Fax: +41-44-632.1562 

 

http://www.mosaic.ethz.ch/people/ivos 

ivos@ethz.ch 

janickc@inf.ethz.ch 
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Badrinath Roysam 

Department of Electrical, Computer, & Systems Engineering and Department of Biomedical 

Engineering, Rensselaer Polytechnic Institute, Troy NY, USA 

roysam@ecse.rpi.edu 

 

Optical Microscopy Image Segmentation, Cell & Organelle Tracking, Feature 

Computation, and Statistical Analysis 

This session will describe the fundamentals of biological image analysis. We will start by 

reviewing the characteristics of multi-dimensional images acquired by modern optical 

microscopes. Then we will discuss the need for automated image-based measurements for 

hypothesis testing, computationally enabled discovery, drug screening, model-building in 

systems biology, assays, toxicology, histopathology, and tissue engineering applications.  

Then we will learn the tools required to produce these measurements, including image 

pre-processing, segmentation, tracking, intrinsic and associative feature extraction, cell 

classification, and analysis of multi-cellular units. Finally, we will learn about ways to 

validate automated image analysis results and assess their performance. Time permitting, 

we will conduct experiments with the FARSIGHT image analysis toolkit (www.farsight-

toolkit.org). 

 

 

 

 

 

 

 

 

contact details: 

Department of Electrical, Computer, & Systems Engineering and Department of Biomedical 

Engineering  

Rensselaer Polytechnic Institute 

110 8th Street 

Troy, New York 12180-3590 

USA 

Office: +1-518-276.8067, Lab: +1-518-276.8207, Fax: +1-518-276.8715 

 

http://www.ecse.rpi.edu/~roysam 

roysam@ecse.rpi.edu (Badrinath Roysam) 

naraya3@rpi.edu (Arun Narayanaswamy) 
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Yaron Shav-Tal 

The Mina & Everard Goodman Faculty of Life Sciences & Institute of Nanotechnology and 

Advanced Materials, Bar-Ilan University, Ramat Gan, Israel 

shavtaly@mail.biu.ac.il 

 

In Vivo Trafficking of mRNAs from Nucleus to Cytoplasm 

The transcriptional process is positioned at the centre of the gene expression pathway. 

Emerging is a detailed picture of the atomic structure of the polymerase complex, the 

various protein players, the biochemical modifications involved and the intricate 

mechanistic properties of the molecules that control transcription and mRNA processing. 

The use of in vivo approaches for measuring intracellular dynamics now adds new levels of 

molecular dynamics and quantifiable kinetics to our view of gene expression. I will discuss 

live-cell quantitative imaging methods for: a) analyzing the kinetics of mammalian 

transcription, b) assaying the affects of co-transcriptional mRNA processing; c) tracking of 

single mRNA particles during mRNA transport and export events; and d) the tracking of the 

dynamics of cytoplasmic Processing Bodies (PBs) that function in mRNA decay and storage. 

Finally, I will describe new methodologies for following and quantifying of the kinetics of 

single-copy genes in living cell systems. 

 

 

 

 

 

 

 

 

 

 

contact details: 

Institute of Nanotechnology and Advanced Materials 

The Mina & Everard Goodman Faculty of Life Sciences 

Bar-Ilan University 

Ramat-Gan 52900 

Israel 

Office: +972-3-531.8589, Lab: +972-3-531.7791, Fax: +972-3-738.4058 

 

http://www.biu.ac.il/faculty/shavtaly/ 

shavtaly@mail.biu.ac.il 



  NBIC‐SIB PhD summer school 2010: “Quantitative imaging and modeling of biological processes”  

Contact Details and Abstracts of Speakers    p.5/9   

Jan M. Ruijter, J. Hagoort, C. Wallner, B. A. de Boer and A.F.M. Moorman 

Department of Anatomy, Embryology & Physiology, Heart Failure Research Centre, 

Academic Medical Centre, Amsterdam, The Netherlands 

j.m.ruijter@amc.uva.nl 

 

3D-Imaging of Morphogenetic Parameters in Embryology 

Gene expression profiling projects have provided us with increasing knowledge about 

overall gene activity levels in developing, healthy, and diseased tissue. For the functional 

interpretation of this wealth of information, the need to know in which part of the organ 

or tissue these genes are expressed becomes more and more pressing. Specific histological 

staining of proteins (with ICC) or mRNAs (with ISH) is therefore used to visualize these gene 

products, and thus the level of gene expression, in sections. Similarly, morphogenetic 

processes, like cell proliferation and apoptosis, can be visualized with histological 

procedures.  In structurally complex organs the interpretation of the resulting sections is 

hampered by the loss of 3D morphology. However, the required level of detail and the 

limited penetration of staining agents in whole mount staining procedures dictates the use 

of serially sectioned biological material and makes the use of 3D computer reconstructions 

unavoidable. The 3D reconstruction protocol can be broken down into parallel qualitative 

(i.e. morphology) and quantitative (i.e. cell proliferation) methods. The qualitative 

method identifies the organ or tissue of interest, resulting in a surface reconstruction. The 

quantitative method relies on a specific staining method to identify individual nuclei. The 

number of nuclei is then systematically measured, providing local 3D information on i.e 

cell proliferation rate. Mapping of these local data onto the morphological surface 

reconstruction results in a reconstruction that not only conveys morphological information, 

but also quantitative morphogenetic data. Similarly local measurement can be applied on 

the staining intensity resulting from ICC and ISH staining and can thus be used to 

quantitatively reconstruct gene expression information in association with morphogenetic 

parameters.     

 

contact details: 
Dept. Anatomy and Embryology 
Academic Medical Centre, K2-142 
Meibergdreef 15 
1105 AZ Amsterdam, the Netherlands 
Office: +31-20-5665386, Fax: +31-20-6976177 
 
http://www.amc.nl/index.cfm?sid=918 
http://www.amc.nl/index.cfm?pid=2665 
j.m.ruijter@amc.uva.nl (Jan M Ruijter) 
b.a.deboer@amc.uva.nl (Bouke de Boer) 
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Anne E. Carpenter 

Imaging Platform, Broad Institute of Harvard and MIT, Cambridge MA, USA 

anne@broadinstitute.org 

 

Using CellProfiler to Identify and Measure Objects in Images 

Automated microscopes can generate tens of thousands of images per day. Automatic 

image analysis is less tedious then visual inspection; using software to analyze images is 

also more objective and quantitative.  In this session, we will use the open-source software 

CellProfiler (http://www.cellprofiler.org/) as a vehicle to teach important concepts in 

image analysis. We will focus on concepts necessary for non-interactive, automated image 

analysis, as is required for large image sets from time-lapse or high-throughput screening 

experiments.  The course will include instruction on how to set up and run an image 

analysis pipeline, how to tweak analysis parameters to optimize results, how to check data 

quality, and common pitfalls to avoid.  We will also cover some downstream data analysis 

and exploration techniques as well as easy-to-use machine-learning tools for scoring 

complex phenotypes in images. 

 

 

 

 

 

 

 

 

 

 

 

 

 

contact details: 

Broad Institute of Harvard and MIT 

Seven Cambridge Center 

Cambridge MA 02142 

USA 

Office: +1-617-714.7750 

 

http://www.broadinstitute.org/~anne 

anne@broadinstitute.org 
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Boudewijn Lelieveldt 

Division of Image Processing, Leiden University Medical Center, Leiden, the Netherlands & 

Department of Mediamatics, Delft University of Technology, Delft, the Netherlands 

b.lelieveldt@lumc.nl 

 

In-vivo molecular Imaging in Small Animals: Applications and Data Processing 

Challenges. 

With the rapid progress in molecular imaging technology, biomedical imaging is now 

covering a broad scale range, from the molecular level through the cellular level to the 

scale of the whole organism. Molecular processes such as gene expression can be visualized 

in live animals with optical, nuclear and MR imaging using targeted contrast agents, 

anatomical details with structural modalities (CT, MR, ultrasound), and functional 

information with e.g. specialized MR acquisitions. In pre-clinical research, all this 

complementary information greatly enhances knowledge discovery and treatment 

development. These lectures introduces a number of recently emerged small animal 

imaging modalities, and discusses data processing challenges emerging from these new 

modalities in the context of translational cancer research. Several application examples 

will be discussed ranging from evaluation of novel drugs to prevent metastatic disease to 

fluorescence-guided tumor and lymph node resection. 

 

 

 

 

 

 

 

 

contact details: 

Division of Image Processing, Department of Radiology, 1-C2S, 

Leiden University Medical Center 

P.O. Box 9600 

2300 RC Leiden 

the Netherlands 

Office: +31-71-526.1130, Fax: +31-71-526.6801 

 

http://www.lumc.nl/con/1010/83058/87360/87377/87384/ 

b.lelieveldt@lumc.nl 
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Eugene Myers 

Janelia Farm Research Campus, Howard Hughes Medical School, Ashburn VA, USA 

myersg@janelia.hhmi.org 

 

Image-Based Neuro-Anatomy. 

Advances in genomics, molecularly-encoded reagents, and electron and light microscopy, 

have brought us to the point where we can now contemplate building atlases of the brains 

of flies, and reconstruct modules, such as a cortical column, in mammalian brains.  Such 

morphology” projects are a prerequisite to understanding how neural systems work.  The 

informatics challenges of such projects are the rate limiting aspect. 

We will survey the landscape of current efforts, identify the core image analysis challenges 

involved, and to the degree time permits, discuss methods for the problems of deformable 

registration, neural tracing, and shape comparison. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

contact details: 

HHMI Janelia Farm Research Campus 

19700 Helix Drive 

Ashburn, VA 20147-2408 

USA 

Office: +1-571-209.4153, Fax: +1-571-209.4083  

http://research.janelia.org/myers/ 

myersg@janelia.hhmi.org 
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Dorus Gadella 

Molecular Cytology, Swammerdam Institute for Life Sciences, University of Amsterdam, the 

Netherlands 

th.w.j.gadella@uva.nl 

 

Quantitative Imaging of Molecular Interactions and Conformation in Living Cells. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

contact details: 

Molecular Cytology 

Swammerdam Institute for Life Sciences 

University of Amsterdam 

Science Park 904 

P.O. Box 94215 

1090 GE Amsterdam 

Office: +31-20-525.6259, Fax: +31-20-525.7934 

 

http://wwwmc.bio.uva.nl/index.htm 

th.w.j.gadella@uva.nl 

 

 


