
 Scientific report supported by the COST action 872: 
 
Janice de Almeida Engler (INRA, Sophia Antipolis): visit to Toledo to Dr. Carolina Escobar 
from 06/02/2010 to 14/02/2010 (including days of travelling to Madrid/Toledo) 
 
Scientific visit and short Course on: “Principles and Practice of Confocal and Photonic 
Microscopy” 

A theoretical and practical course on confocal microscopy was introduced to approximately 
15 students with the aim to present the basic concepts in photonic microscopy. Each day of this 4-
day course was launched with a slide presentation covering topics like: basics of light microscopy; 
fluorescence; wide-field versus confocal microsopy as well as characteristics of botanical samples; 
fluorophores and the basic principles of imaging techniques. The importance of two-photon 
excitation (a special form of confocal microscopy) and new super-resolution techniques in light 
microscopy was also briefly discussed.  

Special attention was given to explain how a confocal microscope works and how to use it 
properly for optimal imaging. 

The practical part of the course consisted of a detailed demonstration of how a confocal 
microscope works. Topics such as how to efficiently distinguish autofluorescence from real signal, 
what is a good image, how to avoid photobleaching and how to keep your sample alive during 
microscopic observations were especially covered.            

During the practical lessons, students made use of transgenic Arabidopsis thaliana seedlings 
containing fluorescently marked organelles as a training for correct imaging. As fluorescent markers 
GFP and YFP were used. Also students could bring their own samples and had the opportunity to 
look to them together during days 3 and 4 and discuss the particular problems linked to the different 
samples. Using a Vibratome, available at the Institute, students prepared fresh vibroslices of larger 
botanical samples for the in vivo analysis of samples by confocal microscopy. The course was given 
by Gilbert Engler and Janice de Almeida Engler. During the course priority was also give to 
investigate samples generated within the framework the  COST action in collaboration with Prof. 
Carolina Escobar and students were trained and advised on how to analyse their samples 
microscopically as well as how to  image  more complex samples from whole mount and 
vibrosliced specimens.  

During this visit, several meetings with Dr. Carolina Escobar took place in order to discuss 
the immunocytochemical analysis of APX3, HMG in galls and inflorescences of Arabidopsis 
performed during our previous collaborative work. From this concerted work two manuscripts 
regarding the APX3 and HMG projects are in preparation. A planning of the up-coming work has 
also been done and antibodies against APX3, seeds of mutant lines from the GABI an SALK 
collections and pre-prepared galls in fixative for detailed morphological analysis have been handled 
to me. This material will be used in the coming months to perform experiments for 
immunolocalization and morphological analysis of feeding sites performed by Carmen Escudero 
(recently granted to work three months with me in Sophia Antipolis). In addition, future 
collaboration on the Cell Cycle in feeding site induced by root-knot nematodes have been 
discussed.  

 
Programe of the given course: 
    Day  
              

1 
06/02 

   
    ARRIVAL   

 
2 

08/02 
   

    -Installation/organisation of microscopic equipement 



                                -Preparation of materials      
 
              Topics                                        Theoretical                                Practical 

 
3 

09/02 

   Basics of Light  
   Microscopy 

-Basic physics and optics  
-Instrument alignments 
-Resolution 
-Objectives 
- Bright field, dark field, 
differential interference contrast. 
 

-Getting familiar with 
microscopes. 
- Koehler alignment, 
DIC, darkfield.... 
- Confocal setup    

4 
10/02 

   Confocal Microscopy   
 

-Why confocal microscopy? 
-Principles of confocal 
microscopy. 
-Confocal components  
and their adjustment 
-Types of confocals 
 

- Confocal imaging of 
different cell organelles  
in Arabidopsis seedlings 
using FPs. 
-Autofluorescence.    
 -Sample staining and 
observation    

5 
11/02 

   Imaging Techniques  -Timelapse, FLIP, FRAP and  
  FRET   
-Photo-activation/conversion  
-Deconvolution 
-The Apotome  

-Choosen samples for FP 
imaging     
-Z-stacks, time-lapse.    
-spectral separation of 
GFP and YFP marked 
organelles  
-Basic image analysis 
-Vibroslicing and in vivo 
observations of samples 
from common projects 
 

6 
12/02 

  A new future:  
  Super High Resolution    
  Light Microscopy 
   

-STED, PALM and Structured  
Illumination Microscopy.  

-Choosen samples for FP 
imaging   
-Vibroslicing and in vivo 
observations of samples 
from common projects 
   
 
 

7 
13/02 

 General discussion  Meeting to discuss on ongoing projects and future 
publications with Prof. Carolina Escobar      

8 
14/02 

 
DEPARTURE 

 
             
                   
                Conclusion: 

• A course on confocal microscopy was offered to 15 students of the Universidade de Castilla 
de la Mancha, Toledo, Spain 

• During this course first observations of GFP-fusion lines generated by the group of Dr. 
Carolina Escobar have been performed and a training course for optimal imaging of 
biological samples with special emphasis on botanical specimens has been given to the 



participant students 
• During the course, several meetings with Dr. Carolina Escobar took place in order to 

assemble results of collaborations on the APX3 and HMG protein projects and the future 
preparation of two manuscripts  

• Material for future experiments have been exchanged (antibody, galls for morphological 
observations and seeds of mutant lines)  

• Future work covering the cell cycle in galls induced by root-knot nematodes have been 
discussed which will expand our collaboration with a well known Spanish scientist in he 
field (Dr. Crizanto Gutierrez) and an already ongoing collaboration with two other pioneer 
research teams in the Cell Cycle field  (Prof. Dr. Dirk Inzé, VIB, Gent Belgium and  the 
laboratory of Prof. Dr. Adriana Hemerly from the Universidade Federal do Rio de Janeiro, 
Brazil).  

 
I would like to thank the COST action for giving us the opportunity to develop concerted scientific 
exchanges with primary focus on scientific data exchange, scientific visits as well as student 
exchange.   


