
vii

Contents

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                          	 v
Contributors  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 ix

  1	 Introduction to Modern Methods in Light Microscopy . . . . . . . . . . . . . . . . . .                  	 1
Joel Ryan, Abby R. Gerhold, Vincent Boudreau, Lydia Smith,  
and Paul S. Maddox

Part I �A dvanced Fluorescence Microscopy: Sample Preparation, 
Fluorophores and Model Systems

  2	 Three-Dimensional Live Imaging of Filamentous Fungi  
with Light Sheet-Based Fluorescence Microscopy (LSFM) . . . . . . . . . . . . . . . .                	 19
Francesco Pampaloni, Laura Knuppertz, Andrea Hamann,  
Heinz D. Osiewacz, and Ernst  H.K. Stelzer

  3	 Light-Sheet Fluorescence Microscopy: Chemical Clearing  
and Labeling Protocols for Ultramicroscopy . . . . . . . . . . . . . . . . . . . . . . . . . . .                          	 33
Nina Jährling, Klaus Becker, Saiedeh Saghafi, and Hans-Ulrich Dodt

  4	 Two-Photon Intravital Microscopy Animal Preparation Protocol  
to Study Cellular Dynamics in Pathogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . .                           	 51
Erinke van Grinsven, Chloé Prunier, Nienke Vrisekoop,  
and Laila Ritsma

  5	 Imaging of Brain Slices with a Genetically Encoded Voltage Indicator  . . . . . . .       	 73
Peter Quicke, Samuel J. Barnes, and Thomas Knöpfel

  6	 FRET Microscopy for Real-Time Visualization of Second Messengers  
in Living Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                 	 85
Axel E. Kraft and Viacheslav O. Nikolaev

  7	 Imaging the Dynamics of Cell Wall Polymer Deposition  
in the Unicellular Model Plant, Penium margaritaceum . . . . . . . . . . . . . . . . . .                  	 91
David Domozych, Anna Lietz, Molly Patten, Emily Singer, Berke Tinaz,  
and Sandra C. Raimundo

  8	 Targeted Ablation Using Laser Nanosurgery  . . . . . . . . . . . . . . . . . . . . . . . . . .                          	 107
Naga Venkata Gayathri Vegesna, Paolo Ronchi, Sevi Durdu,  
Stefan Terjung, and Rainer Pepperkok

Part II S uper and High-Resolution Optical Imaging

  9	 Sample Preparation and Choice of Fluorophores for Single  
and Dual Color Photo-Activated Localization Microscopy (PALM)  
with Bacterial Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 	 129
Juri N. Bach, Giacomo Giacomelli, and Marc Bramkamp



viii

10	 STED Imaging in Drosophila Brain Slices . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             	 143
Sandra Fendl, Jesús Pujol-Martí, Joel Ryan, Alexander Borst,  
and Robert Kasper

11	 Two-Color Total Internal Reflection Fluorescence Microscopy  
of Exocytosis in Endocrine Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 	 151
Adam J. Trexler and Justin W. Taraska

12	 Optical Coherence Microscopy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    	 167
Rainer A. Leitgeb

Part III  Quantitative and Computational Image Analysis

13	 Designing Image Analysis Pipelines in Light Microscopy:  
A Rational Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            	 185
Ignacio Arganda-Carreras and Philippe Andrey

14	 Automated Analysis of Intracellular Dynamic Processes  . . . . . . . . . . . . . . . . . .                  	 209
Yao Yao, Ihor Smal, Ilya Grigoriev, Maud Martin, Anna Akhmanova, 
and Erik Meijering

15	 Quantitative Image Analysis of Single-Molecule mRNA Dynamics  
in Living Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                 	 229
José Rino, Ana C. de Jesus, and Maria Carmo-Fonseca

16	 Analysis of Protein Kinetics Using Fluorescence Recovery  
After Photobleaching (FRAP)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     	 243
Nickolaos Nikiforos Giakoumakis, Maria Anna Rapsomaniki,  
and Zoi Lygerou

17	 Fluorescence-Based High-Throughput and Targeted Image Acquisition  
and Analysis for Phenotypic Screening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               	 269
Manuel Gunkel, Jan Philipp Eberle, and Holger Erfle

Index .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 281

Contents



http://www.springer.com/978-1-4939-6808-4


