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CONGRESS WELCOME MESSAGE 
Dear colleagues: 
The organizers are very proud to welcome you to the “Parque de 
las Ciencias” in Granada, to celebrate the second joint meeting of 
REMOA and PPBI known as the Spanish-Portuguese Meeting for 
Advanced Optical Microscopy (SPAOM2018).  
We believe that the Scientific Committee of the Congress has 
managed to define an appealing scientific program, offering 
bioimaging scientists and professionals from Spain, Portugal and 
beyond numerous opportunities to meet and interact in the 
framework of this growing community. The meeting includes 
lectures by keynote speakers, talks by invited and selected 
speakers, flash communications and poster presentations. 
Professional interactions previously tried at other meetings in the 
form of technological workshops have been scheduled again, 
offering a series of sessions developed in collaboration between 4-5 
experts that aim to address specific key aspects of a technology. 
These sessions will be interactive and participative, with different 
possible formats and didactic resources.  
The organizers also very much want to acknowledge the 
enthusiastic participation of numerous commercial companies, who 
bring to SPAOM2018 their latest innovations in advanced light 
microscopy imaging, sample preparation, image analysis and many 
other aspects, presenting them in a broad commercial exhibition. 
They will also participate in the large number of company 
workshops planned at the meeting. 
Of course, we will be dedicating a time slot to the REMOA general 
assembly, which will be held on Thursday 25th of October. There, 
we will debate our latest developments, news and future plans. 
We hope that the meeting will represent a great opportunity to 
exchange of idea, induce new developments and encourage 
collaborations between the participants. To promote such 
interactions, we have planned an intense social program, which 
takes advantage of the beauty and the facilities of the city.  
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Also, we want to sincerely thank the support of the staff of “Parque 
de las Ciencias” in the many different technical aspects of the 
organization of the meeting. 
We wish you a pleasant stay in the city and a fruitful exchange over 
the coming days. 
 
The local organizing committee. 
Juan de Dios Alché.  
Paloma Domínguez Giménez.  
Katherina García García.  
John Robert Pearson.   
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John Robert Pearson. BIONAND. Málaga, Spain. 

 

Scientific Committee 

Juan de Dios Alché Ramírez. EEZ/CSIC. Granada, Spain. 

María Calvo. UB. Barcelona, Spain. 

Julien Colombelli. IRB. Barcelona, Spain. 

Paloma Domínguez Giménez. CABIMER. Sevilla, Spain. 

Katherina García García. CABD. Sevilla. Spain. 

José Carlos Jiménez López. EEZ/CSIC. Granada, Spain. 

Gaby G. Martins. Institute Gulbenkian de Ciência. Oeiras, Portugal.  

Diego Megías. CABIMER. CNIO. Madrid, Spain. 

John Robert Pearson. BIONAND. Málaga, Spain. 

José Requejo-Isidro. CSIC-UPV/EHU. Bilbao, Spain. 

Paula Sampaio. IBMC. Porto, Portugal. 
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INVITED TALKS 
Keynote talks 
- Peter Horvath, Biological Research Center, Szeged, Hungary. 
- Marcus Sauer, Biozentrum University of Würzburg, Germany. 
 
Plenary (sections) talks 
- Lorenzo Albertazzi, IBEC Barcelona/Eindhoven, Spain/The 

Netherlands. 
- Hugo Botelho, Universidade de Lisboa, Portugal. 
- Andrés Hidalgo, CNIC, Madrid, Spain. 
- Kees Jalink, Netherlands Cancer Institute, Amsterdam, The 

Netherlands. 
- Christophe Leterrier, NICN Institute, Marseille, France. 
- Corinne Lorenzo, ITAV / CNRS, Toulouse, France. 
- Marion Louveaux, Centre for Organismal Studies, Heidelberg, 

Germany . 
- M. Mercedes Lucas, ICA-CSIC, Madrid, Spain. 
- Jana Nieder, INL, Braga, Portugal. 
- Miroslav Ovečka, Palacky University, Olomouc, Czech Republic.  
- Jose Rino, iMM, Lisbon, Portugal. 
- Yannick Schwab, EMBL, Heidelberg, Germany. 
- Jérome Solon, CRG, Barcelona, Spain. 
- Ilaria Testa, KTH Stockholm, Sweden. 
- Gopi Shah, University of Cambridge, UK. 
- Jean-Yves Tinevez, Institut Pasteur, Paris, France. 
- Vikas Trivedi, EMBL, Barcelona, Spain. 
- Agnieszka Zienkiewicz, UG, Goettingen, Germany. 
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THE VENUE 

Granada Science Park. Granada, Andalusia. 

Av. de la Ciencia s/n 

18006. Granada. 

Tel. +34 958131900 

Fax. +34 958133582.  

E-mail:  info@parqueciencias.com  

Web-link: www.parqueciencias.com 
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TECHNICAL ORGANIZATION 
SPAOM2018 Secretary 
Ph.: +34 958181600, ext. 215 
E-mail: SPAOM2018@eez.csic.es 
 
Technical Secretary 
Enrique Martín and/or Sergio Martín 
Arrayanes Viajes y Congresos 
Avda. Madrid 3, 18012 Granada, Spain. 
Ph.: +34 958295250 
E-mail: emartin@e-savia.net 
During the conference the Technical Organization will be located at 
the registration desk. 
 
Schedules 
Wednesday 24th 8:30 – 18:30h 
Thursday 25th 8:30 – 18:30h 
Friday 26th 8:30 – 14:00h 
 

SOCIAL PROGRAMME 
All days  
- Coffee breaks will be provided on 24th and 25th (morning and 
afternoon) and 26th (morning only). 
- Lunches will be provided on 24th and 25th  
Wednesday 24th. 
- Dinner at Carmen de los Mártires. 
The "Carmen de los Mártires" is located in the heart of the 
Alhambra. It is composed of a small palace and a romantic set of 
gardens of French and English styling. 
Dinner will take place from 20:00- 22:00 inside the palace or at the 
gardens depending on the weather. 
Buses will be provided from the Parque de las Ciencias to the place, 
and then back after the dinner. 
Wednesday 24th. 
- Reception at Palacio de Quinta Alegre. 
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CONTRIBUTED TALKS 
Invited speakers contributed talk will have 20 minutes to present 
their oral communication and there will be 5 minutes where the 
audience will be able to discuss the topic and ask questions. The 
presentations will take place at FARADAY Theater. Selected talk will 
have 12 minutes to present their oral communication and 3 
minutes to take questions from audience.  
Please note that you will have to send your presentation on Power 
Point format before October 24th to SPAOM2018@eez.csic.es. 
The order of the contributed talks is listed in the Scientific 
Programme beside all the information about the sessions.  
 

POSTER PRESENTATIONS  
During all the conferences the printed posters will be exposed at 
FARADAY hall. Posters´ main authors will be close to their own 
poster at the poster attendance hours as indicated in the scientific 
programme. 
POSTERS recommended size: 120 cm (height) x100 cm (width).  
STICKING material and scissors will be provided. 
Every ”Poster flash” presenters will have 4 minutes to describe the 
main achievements of their work and 1 minute to take one 
question from audience at the FARADAY Theater. 
Please send to SPAOM2018@eez.csic.es your presentation in 
Power Point format by October 22th. 
The order of the “Poster Flash” session presentations is listed in the 
Scientific Programme besides all the information about the 
lecturers. 
 

AWARDS  
Our partner media: Methods and Protocols (MDPI) is proud to 
announce the award of two Prizes : 
a) Best Talk Award 
b) Best Poster Award 
The winners of “Best Talk Award” and “Best Poster Award” will be 
announced during the Closing Remarks (Friday 26th at 13:40hrs).  
We please request you to attend the Awards Ceremony. 
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The "Palacio de Quinta Alegre" is a "Carmen" of public use, 
designed in the 1920s for the Rodríguez-Acosta family, evidencing 
the style of Italian villas. It is formed by a small palace and distinct 
gardened areas, with beautiful views of the city.  
Dinner will take place from 21:00- 23:00 inside the palace or at the 
gardens depending on the weather. 
Buses will be provided from the Parque de las Ciencias to the place. 
PLEASE NOTE THAT BUSES WILL NOT BE AVAILABLE ON THE WAY 
BACK. The Palacio de Quinta Alegre is at walking distance to the city 
center and most of the hotels. 
 

INTERNET  
Free Wi-Fi access will be available at the venue. 
 

SOCIAL NETWORK  
Share and follow everything that is happening at:  
FACEBOOK: https://www.facebook.com/Spaom2018-
1158134407673109/?modal=admin_todo_tour 
TWITER: https://twitter.com/SPAOM3 
INSTAGRAM: https://instagram.com/spaom2018 
 

ACCREDITATION  
Every attendee must pick-up his/her accreditation at the 
registration desk that it is located at Faraday hall. The accreditation 
must be visible and you will have to keep it with you during all the 
conference. 
Speakers 
There will be a special section on the registration desk for the 
speakers where you will be able to register. 
Authors 
Authors of contributed talks and poster presentations must register 
themselves on the regular registration desk. If you need to do any 
change on your presentation, please go to the speaker’s desk 
corner and contact with the Technical Organization. 
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-Hotel Navas*** 
-Hotel Reino de Granada*** 
 
Close to the venue: 
-Hotal Barceló Granada Congress***** 
-Hotel Senator Granada Spa**** 
-Hotel Andalucía Center**** 
-Hotel Saray**** 
-Hotel Maciá Monasterio de los Basilios*** 
 

MEDIA PARTNERSHIP 
Imaging & Microscopy 
https://www.imaging-git.com/ 
 
Photonics 
https://www.photonics.com/ 
 
Methods and Protocols 
https://www.mdpi.com/journal/mps 
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Best Talk Award: €200  
Best Poster Award: €200 
 

Certificates will be available on the registration desk. In addition, 
they will be sent by e-mail once the conference has finished to 
these authors whom request it. 
 

  
 

REGISTRATION FEES Early bird 
(up to 31st July 2018) 

Regular 
(from 1st August 2018) 

Students/Accompanying 
person €100 €150 

Academics €150 €200 
Industry Delegates €225 €275 

 
The registration includes: Participation in scientific sessions, 
Conference bag with all scientific materials, Welcome Cocktail, 
Coffee breaks, Lunches, Welcome Reception and Gala Dinner. 
 
Cancellation policy 
a. Registrations cancelled after July 31st will be refunded 50% of the 

registration fees. 
b. Registrations cancelled less than 30 days before the event won’t 

be eligible for a refund. 
 

CERTIFICATES 

REGISTRATION FEES

ACCOMMODATION  
Recommended accommodation 
Close to the city center: 
-Hotel Meliá Granada**** 
-Hotel NH Collection Victoria**** 
-Hotel NH Granada Centro**** 
-Hotel Corona de Granada**** 
-Hotel Carmen**** 
-Hotel Villa Oniria**** 
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SCIENTIFIC PROGRAMME 
 

Wednesday, 24th October 
08:30 - 09:15  Registration + Poster setup 
09:15 - 09:25  Opening (Welcome) talk FARADAY lecture theatre 
09:25 - 11:30  Session I: Live Imaging & Analysis I (Plant and 
Bacteria). FARADAY lecture theatre 
Chair: Juan de Dios Alché (Estación Experimental del Zaidín – CSIC, 
Granada, Spain) 
09:25 - 11:05 Invited speakers 
 Marion Louveaux (COS, University of Heidelberg, Heidelberg, 

Germany). 
 M. Mercedes Lucas (The Institute of Agricultural Sciences ICA-

CSIC, Madrid, Spain). 
Understanding the legume-rhizobia symbioses: key role of 
microscopy techniques. 
Miroslav Ovečka (Palacky University, Olomouc, Czech Republic). 
Advanced light sheet and super-resolution microscopy for 
developmental bioimaging of plants. 

 Agnieszka Zienkiewicz (University of Goettingen, Goettingen, 
Germany). 
Targeted imaging of lipids in plant cells 

11:05 - 11:20 Selected Speakers 
 Jessica Perez Sancho (University of Malaga – Spanish National 

Research Council CSIC, Malaga, Spain). 
Arabidopsis Synaptotagmins 1 and 3 are involved in lipid 
homeostasis at ER-PM contact sites during cold acclimation. 

11:20 - 11:30 Poster Flash 
 Carlos Molina (University of Malaga, Malaga, Spain). 

Extracellular matrix components are required to protect Bacillus 
subtilis from Pseudomonas invasion and co-colonization of 
plants. 

 Pilar S. Testillano (Biological Research Center, Spanish National 
Research Council CSIC, Madrid, Spain). 
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Chair: Juan de Dios Alché (Estación Experimental del Zaidín – CSIC, 
Granada, Spain) 
09:25 - 11:05 Invited speakers 
 Marion Louveaux (COS, University of Heidelberg, Heidelberg, 

Germany). 
 M. Mercedes Lucas (The Institute of Agricultural Sciences ICA-

CSIC, Madrid, Spain). 
Understanding the legume-rhizobia symbioses: key role of 
microscopy techniques. 
Miroslav Ovečka (Palacky University, Olomouc, Czech Republic). 
Advanced light sheet and super-resolution microscopy for 
developmental bioimaging of plants. 

 Agnieszka Zienkiewicz (University of Goettingen, Goettingen, 
Germany). 
Targeted imaging of lipids in plant cells 

11:05 - 11:20 Selected Speakers 
 Jessica Perez Sancho (University of Malaga – Spanish National 

Research Council CSIC, Malaga, Spain). 
Arabidopsis Synaptotagmins 1 and 3 are involved in lipid 
homeostasis at ER-PM contact sites during cold acclimation. 

11:20 - 11:30 Poster Flash 
 Carlos Molina (University of Malaga, Malaga, Spain). 

Extracellular matrix components are required to protect Bacillus 
subtilis from Pseudomonas invasion and co-colonization of 
plants. 

 Pilar S. Testillano (Biological Research Center, Spanish National 
Research Council CSIC, Madrid, Spain). 
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Activation of autophagy and cathepsin-like proteases in stress-
induced cell death of microspore embryogenesis, microscopy 
and molecular approaches. 

11:30 - 12:00  Posters + Coffee HALL FARADAY 
12:00 - 14:05  Session II: Live Imaging & Analysis II (Nanoscale). 
FARADAY lecture theatre 
Chair: Timo Zimmermann (Centre for Genomic Regulation, 
Barcelona, Spain). 
12:00 - 13:15 Invited speakers 
 Lorenzo Albertazzi (IBEC Barcelona/Eindhoven, Spain/The 

Netherlands) 
 Ilaria Testa (KTH Royal Institute of Technology Stockholm, 

Sweden). 
Gopi Shah (University of Cambridge, UK). 

13:15 - 14:00 Selected Speakers 
 Matteo Bernardello (ICFO - The Institute of Photonic Sciences, 

Barcelona, Spain). 
Yolk microtubules organization’s dynamics in zebrafish 
embryonic development visualized through Light-Sheet 
Microscopy. 
Sebastian Munck (VIB Bioimaging Core , Leuven, Belgium) 
Mesoscale imaging of non-transparent samples. 
Raúl Benítez (Biomedical Engineering Research Center and 
Department of Automatic Control, Polytechnic University of 
Catalonia, Barcelona, Spain). 
Multi-scale characterization of calcium release patterns in 
cardiac physiology. 

14:00 - 14:05 Poster Flash 
Julien Colombelli (IRB Barcelona, Barcelona Institute of Science 
and Technology, Barcelona, Spain). 
Simpler mounting and double sided detection yield deeper 
imaging of whole organs. 

14:05 - 15:30  Posters + Lunch HALL FARADAY 
15:30 - 17:30  Company Workshops (Parallel x4) 
15:30 - 17:30 CURIE Classroom 
 cWS1: Olympus #1 
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 cWS5: Isogen #1 
J. García Navarrete 
Standardization of Tissue Clearing and Labelling with the X-
CLARITYTM 

15:30 - 17:30 FARADAY lecture theatre 
 cWS2: Carl Zeiss #1 

S. Prag 
Novel Computational Solutions from ZEISS 

 cWS6: Izasa #1 
S. Cuní 
A high-parameter imaging solution at subcellular resolution to 
characterize the immune repertoire in the tumor 
microenvironment. 

15:30 - 17:30 SAGAN Classroom  
 cWS3: Vertex #1 

Penny Tavomina 
Morphological and Functional Evaluation of Compound Activity 
in 3D Cultures Using High Content Screening. 

 cWS7: Perkin Elmer #1 
Veronique Berchet 
High Content Screening: Fundamental Concepts and New 
Frontiers in High Content Imaging. 

15:30 – 17:30 GUTENBERG Classroom 
 cWS4: Thermofisher #1 

Cornelia Vacar 
Using Amira Software for studying dynamic cellular processes. 

 cWS8: Leica #1 
Giorgio Modesti 
SP8 FALCON Lifetime imaging in an instant. 

17:30 - 18:00  Posters + Coffee HALL FARADAY 
18:00 – 19:00 Leica sponsored conference Gutenberg classroon 
18:00 - 19:30  Community Workshops (Parallel x3) 
18:00 - 19:30 CURIE Classroom  
WS1: Tissue Imaging. Label free & Clearing.  
Organizer: Maria Calvo (University of Barcelona, Barcelona, Spain).  
Speakers:  
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Pablo Loza-Alvarez (ICFO – The Institute of Photonic Sciences, 
Barcelona, Spain). 
SHG imaging of selected tissues. 
Santiago Gómez (University of Cádiz, Cádiz, Spain). 
Imaging Collagen Fibers in Lamellar Bone Using Green Polarization 
Microscopy. 
Victoria Gómez Gaviro (Hospital G. U. Gregorio Marañón, Madrid, 
Spain). 
Montserrat Coll-Lladó (The European Molecular Biology Laboratory, 
Barcelona, Spain). 
Clearing and labelling methods for 3D histology. 
18:00 - 19:30 FARADAY lecture theatre 
WS2: HCS & Data mining.  
Organizer: Diego Megías (Spanish National Cancer Research Centre 
- CNIO, Madrid, Spain).  
Speakers:  
Hugo Botelho (University of Lisboa, Lisboa, Portugal). 
André Maia (The University of Tübingen, Tübingen, Germany). 
Diego Megías (Spanish National Cancer Research Centre - CNIO, 
Madrid, Spain). 
18:00 - 19:30 SAGAN Classroom  
WS3: Bioimage Analysis: Big Data & Tracking.  
Organizer: Jean Ives Tinevez (Institut Pasteur, Paris, France).  

What Have We Learned from the Cell Tracking Challenge 
Speakers:  
Jean Ives Tinevez (Institut Pasteur, Paris, France). 
Marion Louveaux (COS, University of Heidelberg, Heidelberg, 
Germany). 
Arrate Muñoz Barrutia (University Carlos III of Madrid, Madrid, 
Spain). 
20:00 - 21:30  Welcome Dinner at “Carmen de los Mártires” 
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Thursday, 25th October 
08:30 - 09:15  Keynote lecture FARADAY lecture theatre 
Peter Horvath (Institute of Biochemistry, Biological Research Centre 
of the Hungarian Academy of Sciences, Hungary). 
09:15 - 11:05 Session III: New Technology, New Trends. 
Chair: Gaby Martins (I. Bulbekian). FARADAY lecture theatre 
09:15 - 10:30 Invited Talks 
 Jérome Solon (Center for Genomic Regulation, Barcelona, Spain). 
 Jean-Yves Tinevez (Institute Pasteur, Paris, France). 
 Corinne Lorenzo (ITAV, Université de Toulouse, CNRS, UPS, 

France). 
 Andrés Hidalgo (Spanish National Centre for Cardiovascular 

Research - CNIC, Madrid, Spain). 
10:30 - 11:00 Selected Speakers 
 Raúl Bola (University of Barcelona, Barcelona, Spain). 
 Diego Megías (Spanish National Cancer Research Centre - CNIO, 

Madrid, Spain). 
11:00 - 11:05 Poster Flash 
 Marta Querol (The Autonomous University of Barcelona, 

Barcelona, Spain; and CIBERNED, Madrid, Spain). 
11:05 - 11:30  Posters + Coffee HALL FARADAY 
11:30 - 13:30  Session IV: Nanoscale: Use or observe Single 
Molecules in Imaging & Analysis. FARADAY lecture theatre 
Chair: Paula Sampaio (Institute for molecular and cell biology, 
Porto, Portugal). 
11:30 - 12:45 Invited Speakers 
 Kees Jalink (Netherland Cancer Institute, Amsterdam, 

Netherland). 
 Christopher Leterrier (Neuropathophysiology Insitute - INP, 

CNRS-Aix Marseille University). 
 Jana Nieder (INL - International Iberian Nanotechnology 

Laboratory, Braga, Portugal). 
Nanoscopy of Cell Membranes and the Nuclear Lamina 

12:45 - 13:30 Selected Speakers 
 Timo Zimmerman (Centre for Genomic Regulation, Barcelona, 

Spain). 
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Get to know your fluorophore in less than a millisecond: A 
confocal-based approach for ensemble molecule spectroscopy 

 Jakub Chojnacki (University of Oxford, Oxford, UK). 
Probing lipid and protein dynamics at individual HIV-1 assembly 
sites. 

 Irantzu Llarena (Centro de Investigación Cooperativa en 
Biomateriales CIC biomaGUNE, Donostia / San Sebastián, Spain). 
Gold Nanoparticles characterization for biomedical applications 
by means of Fluorescence Correlation Spectroscopy. 

13:30 - 15:00  Posters + Lunch HALL FARADAY 
15:00 - 17:00  Company Workshops (Parallel x4) 
15:00 - 17:00 CURIE Classroom  
 cWS9: Leica #2 

J.L. Monteagudo 
Decode 3D Biology in real time: the next level of Widefield 
Imaging. 

 cWS13: CoolLED #2 
Danielle Love 
LEDs: more than just a light source. 

15:00 - 17:00 FARADAY lecture theatre 
 cWS10: IZASA #2 

J. Recasens, S. Fernández 
Sted super resolution in living cells. 

 cWS14: Carl Zeiss #2 
15:00 - 17:00 SAGAN Classroom  
 cWS11: Vertex #2 

Penny Tavomina 
Quantitative Image Analysis of Cytotoxicity using Stem Cell 
Models. 

 cWS15: Oxford Nanolm. #2 
Ricardo Bastos 
Seeing is believing - meet the Nanoimager 

15:00 - 17:00 GUTENBERG Classroom 
 cWS12: Bitplane #2 

Delisa García 
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IMARIS: from basic to advance 3D and 4D microscopy image 
analysis. 

 cWS16: Olympus #2 
17:00 - 17:30  Posters + Coffee HALL FARADAY 
17:30 - 19:00  Community Workshops (Parallel x4) 
17:30 - 19:00 CURIE Classroom  
WS4: DIY Mesoscopic Imaging.  
Organizers: Julien Colombelli (IRB Barcelona, Barcelona Institue of 
Science and Technology, Barcelona, Spain) & Gaby Martins (UIC: 
Advanced Imaging Facility - Instituto Gulbenkian de Ciência, Oeiras, 
Portugal).  
Speakers:  
Gaby Martins (UIC: Advanced Imaging Facility - Instituto Gulbenkian 
de Ciência, Oeiras, Portugal). 
Emilio Gualda (ICFO- The Institute of Photonic Sciences, BIST- The 
Barcelona Institute of Science and Technology, Barcelona, Spain). 
Matteo Bernardello (ICFO- The Institute of Photonic Sciences, BIST- 
The Barcelona Institute of Science and Technology, Barcelona, 
Spain). 
Julien Colombelli (IRB Barcelona, Barcelona Institue of Science and 
Technology, Barcelona, Spain). 
Corinne Lorenzo (ITAV, Université de Toulouse, CNRS, UPS, France). 
17:30 - 19:00 FARADAY lecture theatre 
WS5: Bioimage Analysis: Machine & Deep Learning.  
Organizer: Sébastien Tosi (IRB Barcelona, Barcelona Institute of 
Science and Technology, Barcelona, Spain).  
Speakers:  
Sébastien Tosi (IRB Barcelona, Barcelona Institute of Science and 
Technology, Barcelona, Spain). 
Estíbaliz Gómez de Mariscal (Universidad Carlos III de Madrid, 
Madrid, Spain). 
Arrate Muñoz Barrutia (Universidad Carlos III de Madrid, Madrid, 
Spain). 
Ignacio Arganda Carreras (UPV/EHU: The University of the Basque 
Country, Vizcaya, Spain). 
17:30 - 19:00 SAGAN Classroom  
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WS6: Plant and Bacterial Imaging.  
Organizers: Juan de Dios Alché (Estación Experimental del Zaidín – 
CSIC, Granada, Spain) & John Pearson (Andalusian Centre for 
Nanomedicine and Biotechnology – BIONAND, Malaga, Spain).  
Speakers: 
Jessica Pérez Sancho (University of Malaga – Spanish National 
Research Council CSIC, Malaga, Spain). 
Pilar Sánchez Testillano (Biological Research Center, Spanish 
National Research Council CSIC, Madrid, Spain). 
Miroslav Ovečka (Palacky University, Olomouc, Czech Republic) 
Carlos Molina Santiago (University of Malaga, Malaga, Spain). 
Krzystof Zienkiewicz (University of Goettingen, Goettingen, 
Germany). 
17:30 - 19:00 GUTENBERG Classroom 
WS7: Super Resolution.  
Organizer: Timo Zimmermann (Centre for Genomic Regulation, 
Barcelona, Spain).  
Speakers:  
Timo Zimmermann (Centre for Genomic Regulation, Barcelona, 
Spain). 
Lorenzo Albertazzi (Institute for Bioengineering of Catalonia – IBEC, 
Barcelona, Spain). 
Ilaria Testa (KTH Royal Institute of Technology, Stockholm, 
Sweden). 
Kees Jalink (Netherlands Cancer Institute – NCI, Amsterdam, 
Netherlands). 
19:00 – 20:00 REMOA – PPBI meeting FARADAY lecture theatre 
21:00 - 23:00  Reception at “Palacio de Quinta Alegre” 
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Friday 26th October 
08:30 - 09:15  Keynote lecture FARADAY lecture theatre 
Markus Sauer (The Julius Maximilian University of Würzburg, 
Würzburg, Germany). 
09:15 - 11:00  Session V: Single Cell Approaches to Imaging & 
Analysis. FARADAY lecture theatre 
Chair: Maria Calvo (University of Barcelona, Barcelona, Spain).  
09:15 - 10:05 Invited Speakers 
 Hugo Botelho (Faculty of Sciences, University of Lisboa, 

Biosystems and Integrative Sciences Institute, Lisboa, Portugal). 
 Jose Rino (Institute of Molecular Medicine, Lisboa, Portugal). 

10:05 - 10:45 Selected Speakers 
 Julien Colombelli (IRB Barcelona, Barcelona Institute of Science 

and Technology, Barcelona, Spain). 
 Lorand Kelemen (Hungarian Academy of Sciences, Budapest, 

Hungary). 
10:45 - 11:00 Poster Flash 
 Mónica Roldán (Hospital Sant Joan de Déu, Barcelona, Spain). 

11:05 - 11:30  Posters + Coffee HALL FARADAY 
11:30 - 13:25  Session VI: Mesoscale/Multiscale approaches to 
Imaging & Analysis. FARADAY lecture theatre 
Chair:  Julien Colombelli (IRB Barcelona, Barcelona Institute of 
Science and Technology, Barcelona, Spain). 
11:30 - 12:45 Invited Talks 
 Andrés Hidalgo (Spanish National Centre for Cardiovascular 

Research (CNIC), Madrid, Spain). 
 Yannick Schwab (The European Molecular Biology Laboratory, 

Heidelberg, Germany). 
 Vikas Trivedi (The European Molecular Biology Laboratory,, 

Barcelona, Spain). 
12:45- 13:25 Selected Speakers 

Emilio Gualda (ICFO - The Institute of Photonic Sciences, BIST - 
The Barcelona Institute of Science and Technology, Barcelona, 
Spain).  

 María Victoria Gómez (IiSGM, CNIC, CIBERSAM, Madrid, Spain). 
13:25 - 13:40  Closing remarks FARADAY lecture theatre 
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Single-Molecule Localization Microscopy: Where Next? 
 
Markus Sauer 
 
Department of Biotechnology & Biophysics, Biocenter, Julius Maximilian University Würzburg 
Am Hubland, 97074 Würzburg, Germany. 
E-mail: m.sauer@uni-wuerzburg.de 
 
Single-molecule sensitive super-resolution microscopy techniques such as dSTORM and 
PALM provide microscopic images with subdiffraction spatial resolution. This enables new 
insights into how proteins are organized in a cellular context, with a spatial resolution 
approaching virtually the molecular level1. Because of their intrinsic single-molecule 
sensitivity they allow quantitative access to cellular structures, for example, how proteins 
are distributed and how they interact with other biomolecules. Ultimately, it is even 
possible to determine proteins numbers in cells and the number of subunits in a protein 
complex. Thus, they can pave the way toward a better understanding of how cellular 
function is encoded at the molecular level. Here, we demonstrate how single-molecule 
localization microscopy can be used advantageously for subdiffraction-resolution 
fluorescence imaging, discuss current limitations and point out future prospects.  
For example, super-resolution imaging of protein distributions in larger intact tissue 
volumes with preserved fine structure remains so far challenging. We demonstrate that 
3D-dSTORM in the red spectral range with a high NA water immersion lens and optimized 
staining procedures can be used to map protein distributions with ~ 20x20x60 nm3 
resolution in cryosections with a thickness of 25 µm. We recorded thousands of neuronal 
subcompartments aberration-free in volumes of up to 28x30x14 µm3 in 90 min. Using 
highly specific antibodies we measured protein distributions and clusters with distinct size, 
number and density in different brain regions. In addition, we developed a new multicolor 
localization microscopy method that enables quantitative multidimensional dSTORM. We 
show how single-molecule sensitive super-resolution microscopy methods can be used 
successfully in clinical day-to-day diagnostics of cancer diseases to improve next 
generation personalized immunotherapies. 
 
References 
1. Sauer, M, Heilemann, M (2017) Single-molecule localization microscopy in eukaryotes. 
Chem Rev, 117:7478-7509.  
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Understanding the legume-rhizobia symbioses: key role of microscopy 
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The symbiotic association between certain soil bacteria (rhizobia) and most legumes leads 
to the formation of root nodules, symbiotic organs in which the fixation of atmospheric 
nitrogen takes place. This symbiosis is significantly important for the nitrogen input in 
both agricultural and natural ecosystems, but it can be affected by environmental 
stresses. Nodulation is a complex process not completely understood; some features 
differ depending on the legume, and they lead to distinct nodule types. After a specific 
recognition between the symbionts through the exchange of bacterial and plant signalling 
molecules, the nodule primordium is induced and rhizobia enter the root cortex and infect 
cells of this primordium. Bacteria are released into the host cell surrounded by a plant-
derived membrane and form a new cellular compartment, the symbiosome, which is a 
nitrogen-fixing microfactory. Based on several characteristics of the symbiosome including 
its metabolic behaviour, the composite origin of the membrane, the cytoskeletal dynamics 
and symbiosome segregation during the division of rhizobia-infected cells in certain 
legume nodules, symbiosome can be considered an organelle-like1. Legume nodules are 
probably one of the most fascinating plant organs. They have been studied for more than 
a century, and microscopy techniques have been and will be key tools to enhance our 
understanding of this symbiosis. We will present examples of how microscopy techniques 
(light, fluorescence, laser confocal, TEM, LTSEM and X-Ray microanalysis, etc.) have been 
essential to elucidate different aspects of nodule development, structure and functioning, 
as well as its response to abiotic stress.    
  
References 
1.- Coba de la Peña T, Fedorova E, Pueyo JJ and Lucas MM. (2018). The Symbiosome: 
Legume and Rhizobia Co-evolution toward a Nitrogen-Fixing Organelle? Front Plant Sci 
8:2229 
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Subcellular architecture, organization and dynamics of most organelles in cells of living 
plants can be monitored at the nanoscale using super-resolution microscopy methods, 
such as structured illumination microscopy (SIM). Long term monitoring of the dynamic 
cellular changes in a developmental context can be monitored in whole plant organs by 
light sheet fluorescence microscopy (LSFM). Both SIM and LSFM methods applied in plants 
are prone to several limitations, like specific optical properties of cell surfaces, presence of 
vacuoles, as well as specific environmental requirements for undisturbed plant 
development and growth during imaging. Reliable and broadly applicable protocols 
developed in our laboratory allow short term bioimaging of plant cells using SIM (Komis et 
al. 2015) and long term developmental imaging of plants using LSFM (Ovečka et al. 2015). 
We applied these advanced microscopy methods for clarification of diverse scientific 
questions, such as monitoring of microtubule and actin dynamics during plant 
morphogenesis, signalling by mitogen-activated protein kinase during cell division, nuclear 
changes in diverse root developmental zones and tissues, contribution of secretory 
vesicles to the oscillatory growth of root hairs, or dynamic behaviour and interactions of 
endosomes in growing root hairs. Although most of these studies were performed in the 
model plant Arabidopsis, we successfully established LSFM imaging also in crops such as 
alfalfa, tobacco and barley. Taking together, time lapse super-resolution imaging of plant 
cells as well as developmental imaging of whole plants under gentle environmental 
conditions significantly advanced our understanding of plant growth and development. 
 
References 
Komis et al., Nat. Protoc. 10 (2015) 1248-1263. 
Ovečka et al., Nat. Protoc. 10 (2015) 1234-1247. 
Acknowledgement 
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Lipids are a major and very diverse class of cellular macromolecules that play a central role 
in many different biological processes. The recent focus on analysing these dynamic 
molecules resulted in the development of multiple fluorescent lipid-binding dyes that are 
an excellent tool to visualize diverse classes of lipids in living cells. These dyes bind 
specifically to the lipids of interest and have the additional advantage of offering a quick 
response. Beside localization, fluorescent probes offer also an indirect measurement for 
lipids, which makes them easier and cheaper to use than the biochemical methods used 
for lipid quantification. Here we summarize the key fluorescent techniques that are 
currently used to study cellular lipid dynamics, with the focus on both, storage and 
membrane lipids in living plant cells.  
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Cells exposed to genotoxic agents can communicate their DNA damage response status to 
neighbouring cells that have not been directly targeted, thus threatening their genomic 
stability. To date, a precise understanding of how the nature and/or abundance of 
targeted cellular damage orchestrates neighbouring cell fate decisions does not exist. Our 
limited understanding is largely due to the lack of systematic studies in relevant biological 
3D models closer to the reality of in-vivo tissue. Despite awareness of the importance of 
the microenvironment and the inter- and/or intra-cellular signal, only very scarce data are 
available as yet concerning these effects in integrated biological systems. Even if 
molecular mechanisms are increasingly well known, and are often correlated to cellular 
functions, nevertheless —and despite the number of actors involved and the complexity 
of their interactions—, a gap still remains on the level of a rigorous spatio-temporal 
integrative representation. Further research thus seems essential at the tissue level by 
associating in-vitro and in-vivo approaches. 
To address this issue, we developed a methodology making it possible to investigate the 
spatiotemporal dynamics of the appearance and integration of DNA damage foci, in 
particular in the non-targeted areas, in an integrated biological model closer to in-vivo 
tumor reality, the Multi Cellular Tumor Spheroid (MCTS). For this purpose, MCTS 
expressing a fluorescent labeled DNA damage sensor protein have been engineered and 
observed by short or long-term time-lapse imaging using Light Sheet Fluorescence 
Microscopy. In order to extract a quantitative 4D map (3D space plus time) of the DNA foci 
within the MCTS following treatment with a genotoxic agent or after generating targeted 
DNA damage by optical breakdown, we developed a computing framework based on 
specific object/event classifier algorithms customized for MCTS images and big data sets. 
These tools, which utilize image processing and machine learning, enable us to detect 
nuclei and follow DNA damage foci highlighted by a single labeled fluorescent protein —
DNA damage sensor 53BP1. Thanks to this powerful method, we are now able to 
characterize and compare the distribution of DNA damage foci from both a qualitative and 
a quantitative point of view, according to the targeted zone, to the type and to the 
amplitude of the generated damage. 
  

40



SPAOM2018  Spanish Portuguese Meeting for Advanced Optical Microscopy  
 

Targeted imaging of lipids in plant cells  
 
Agnieszka Zienkiewicz1*, Ivo Feussner1,2 
 
1. University of Goettingen, Albrecht-von-Haller-Institute for Plant Sciences, Department of Plant 
Biochemistry, 37077 Goettingen, Germany. 
2. University of Goettingen, Goettingen Center for Molecular Biosciences (GZMB), Department of 
Plant Biochemistry, 37077 Goettingen, Germany. 
*Corresponding author: agnieszka.zienkiewicz@biologie.uni-goettingen.de 
 
Keywords: lipids, triacylglycerols, lipid droplets, membrane lipids, plant. 
 
Lipids are a major and very diverse class of cellular macromolecules that play a central role 
in many different biological processes. The recent focus on analysing these dynamic 
molecules resulted in the development of multiple fluorescent lipid-binding dyes that are 
an excellent tool to visualize diverse classes of lipids in living cells. These dyes bind 
specifically to the lipids of interest and have the additional advantage of offering a quick 
response. Beside localization, fluorescent probes offer also an indirect measurement for 
lipids, which makes them easier and cheaper to use than the biochemical methods used 
for lipid quantification. Here we summarize the key fluorescent techniques that are 
currently used to study cellular lipid dynamics, with the focus on both, storage and 
membrane lipids in living plant cells.  
 
  

SPAOM2018  Spanish Portuguese Meeting for Advanced Optical Microscopy  
 

Spatio-temporal dynamic study of the appearance of DNA damage foci 
within Multi Cellular Tumor Spheroids: a study with light sheet 
microscopy 
 
Théo Liu, Martine Cazales, and Corinne Lorenzo 
 
ITAV, Université de Toulouse, CNRS, UPS, France. 
*E-mail for correspondence: corinne.lorenzo@itav.fr 
 
Cells exposed to genotoxic agents can communicate their DNA damage response status to 
neighbouring cells that have not been directly targeted, thus threatening their genomic 
stability. To date, a precise understanding of how the nature and/or abundance of 
targeted cellular damage orchestrates neighbouring cell fate decisions does not exist. Our 
limited understanding is largely due to the lack of systematic studies in relevant biological 
3D models closer to the reality of in-vivo tissue. Despite awareness of the importance of 
the microenvironment and the inter- and/or intra-cellular signal, only very scarce data are 
available as yet concerning these effects in integrated biological systems. Even if 
molecular mechanisms are increasingly well known, and are often correlated to cellular 
functions, nevertheless —and despite the number of actors involved and the complexity 
of their interactions—, a gap still remains on the level of a rigorous spatio-temporal 
integrative representation. Further research thus seems essential at the tissue level by 
associating in-vitro and in-vivo approaches. 
To address this issue, we developed a methodology making it possible to investigate the 
spatiotemporal dynamics of the appearance and integration of DNA damage foci, in 
particular in the non-targeted areas, in an integrated biological model closer to in-vivo 
tumor reality, the Multi Cellular Tumor Spheroid (MCTS). For this purpose, MCTS 
expressing a fluorescent labeled DNA damage sensor protein have been engineered and 
observed by short or long-term time-lapse imaging using Light Sheet Fluorescence 
Microscopy. In order to extract a quantitative 4D map (3D space plus time) of the DNA foci 
within the MCTS following treatment with a genotoxic agent or after generating targeted 
DNA damage by optical breakdown, we developed a computing framework based on 
specific object/event classifier algorithms customized for MCTS images and big data sets. 
These tools, which utilize image processing and machine learning, enable us to detect 
nuclei and follow DNA damage foci highlighted by a single labeled fluorescent protein —
DNA damage sensor 53BP1. Thanks to this powerful method, we are now able to 
characterize and compare the distribution of DNA damage foci from both a qualitative and 
a quantitative point of view, according to the targeted zone, to the type and to the 
amplitude of the generated damage. 
  

41



SPAOM2018  Spanish Portuguese Meeting for Advanced Optical Microscopy  
 

Nanoscopy of Cell Membranes and the Nuclear Lamina  
 
Edite Figueiras1, Oscar F. Silvestre1, Teemu O. Ihalainen2 and Jana B. Nieder1* 
 
1. Ultrafast Bio-and Nanophotonics group, INL -International Iberian Nanotechnology Laboratory, 
Avenida Mestre José Veiga s/n, 715-330 Braga, Portugal.  
2. BioMediTech, University of Tampere, 33014 Tampere, Finland 
*E-mail for correspondence: jana.nieder@inl.int 
 
Keywords: Super-resolution, Fluorescence lifetime imaging, nuclear lamina complexes, 
MIET-FLIM. 
 
We use Metal Induced Energy Transfer–Fluorescence Lifetime Imaging Microscopy (MIET-
FLIM) nanoscopy [1] for functional cell biology research. Thin metal substrates can be used 
to obtain axial super resolution via nanoscale distance - dependent MIET from fluorescent 
dyes towards nearby metal layer, thereby creating fluorescence lifetime contrast between 
dyes located at different nanoscale distance from the metal. This can be used to measure 
axially super resolved microscopy images, known as the MIET - FLIM super resolution 
microscopy, or simply nanoscopy.  
Suitability for our gold substrates for nanoscopy is first demonstrated using 
nanopatterned substrates, and furthermore we apply the fluorescence based technique to 
characterize the distance distribution of the epithelial basal membrane of a cell from the 
gold substrate (see Figure 1).  
We study the nuclear lamina and identify differences in the variation of distances of 
antibody - labeled Lamin B1 proteins across the basal side of the nucleus which is 
significantly smaller than the range of distances and extended curvatures visible for the 
Lamin A/C proteins. The observed heterogeneity in the lamin protein layers suggests that 
B - and A/C - type lamins form partially distinct networks in the nuclear lamina. This 
provides more detailed insight to the different roles of lamin proteins in chromatin 
tethering and nuclear mechanics. 
 

 
 

Figure 1. Nanoscopy image of a cell membrane. 
 
References 
1.- Chizhik, A. I., Rother, J., Gregor, I., Janshoff, A. & Enderlein, J. (2014). Nat. Photonics 8, 
124–127. 
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Cells from all organisms have to cope with abiotic stress, thus is, non-optimal 
environmental conditions, such as extremely low temperatures. One of the first steps in 
stress signalling is the hydrolysis of PIP2 in the plasma membrane (PM) to generate IP3 
and diacylglycerol (DAG)1 by phospholipase C (PLC). Endoplasmic Reticulum-PM contact 
sites (ER-PMcs) are regions of the cortical ER in close apposition to the PM and are known 
to facilitate non-vesicular lipid transport between the two organelles2. Our data suggest 
that, in Arabidopsis, the constitutively expressed Synaptotagmin 1 (SYT1) and the cold-
induced homolog Synaptotagmin 3 (SYT3) are ER-PMcs tethers essential for lipid 
homeostasis during cold-acclimation. By Laser Scanning Confocal Microscopy, we show 
that depletion of PI4P from the PM triggers the relocation of SYT1 and SYT3 from ER-PMcs 
to the ER, supporting that Arabidopsis SYTs are anchored to the ER and bind PM in trans 
through their C2 domains. By Spinning Disk Confocal Microscopy, we observed an 
increased signal of both SYT1-GFP and SYT3-GFP at the PM after cold treatment. Together 
with the observation that syt1 and even more syt1/syt3 mutant plants are hypersensitive 
to freezing after cold acclimation, suggest that ER-PMcs remodelling with cold is essential 
for freezing tolerance. In addition, we have found that SYT1 interacts with diacylglycerol 
kinase 2 (DAGK2), that both proteins colocalize at ER-PMcs, that a purified SYT1-GFP 
specifically retains DAG (high resolution lipidome analysis), and that dagk2 increases the 
freezing hypersensitivity of syt1 after cold acclimation. 
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plant defense signaling, Plant Signaling & Behavior, 6:1, 13-18, DOI: 
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2. Pérez-Sancho J., Tilsner J., Lacey Samuels A., Botella M.A., Bayer E.M., and Rosado A. 
(2016). Stitching Organelles: Organization and Function of Specialized Membrane 
Contact Sites in Plants. Trends in Cell Biology, Vol. 26, No. 9. 
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Figure 1. Nanoscopy image of a cell membrane. 
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Cells from all organisms have to cope with abiotic stress, thus is, non-optimal 
environmental conditions, such as extremely low temperatures. One of the first steps in 
stress signalling is the hydrolysis of PIP2 in the plasma membrane (PM) to generate IP3 
and diacylglycerol (DAG)1 by phospholipase C (PLC). Endoplasmic Reticulum-PM contact 
sites (ER-PMcs) are regions of the cortical ER in close apposition to the PM and are known 
to facilitate non-vesicular lipid transport between the two organelles2. Our data suggest 
that, in Arabidopsis, the constitutively expressed Synaptotagmin 1 (SYT1) and the cold-
induced homolog Synaptotagmin 3 (SYT3) are ER-PMcs tethers essential for lipid 
homeostasis during cold-acclimation. By Laser Scanning Confocal Microscopy, we show 
that depletion of PI4P from the PM triggers the relocation of SYT1 and SYT3 from ER-PMcs 
to the ER, supporting that Arabidopsis SYTs are anchored to the ER and bind PM in trans 
through their C2 domains. By Spinning Disk Confocal Microscopy, we observed an 
increased signal of both SYT1-GFP and SYT3-GFP at the PM after cold treatment. Together 
with the observation that syt1 and even more syt1/syt3 mutant plants are hypersensitive 
to freezing after cold acclimation, suggest that ER-PMcs remodelling with cold is essential 
for freezing tolerance. In addition, we have found that SYT1 interacts with diacylglycerol 
kinase 2 (DAGK2), that both proteins colocalize at ER-PMcs, that a purified SYT1-GFP 
specifically retains DAG (high resolution lipidome analysis), and that dagk2 increases the 
freezing hypersensitivity of syt1 after cold acclimation. 
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The microtubule network, a dynamic arrangement that undergoes continual assembly and 
disassembly within the cell, provides cell’s structure, shape, and links for intracellular 
transport of cargos, crucial for correct embryo morphogenesis. In particular, yolk 
microtubule organization undergoes several changes over the various developmental 
stages in zebrafish.  
Microtubules’ arrangement in the yolk is still poorly understood, as the immunostaining 
on fixed samples has hidden the variety of phenotypes during the embryo’s development 
[1]. Combining transgenic lines and confocal microscopy, the dynamical nature of those 
processes has been studied, but with limitation in restricted areas [2].  
The unique capabilities of Light Sheet Fluorescence Microscopy (LSFM), such as low 
photodamage, fast acquisition rate, and optical sectioning, offer a perfect tool to study 
such a dynamic structure. In this work, we will present a homemade implementation of 
LSFM, so called Flexi-SPIM. This system allows a mesoscopic 3D view of the microtubule 
skeleton dynamics of the zebrafish yolk throughout all epiboly. Our system allows, on a 
single microscope, to operate in different modalities: samples can be either embedded in 
agarose blocks to perform multi-view time-lapse movies of the whole embryo, or be 
transported through FEP tubes [3], increasing the imaging throughput.  
Different zebrafish transgenic lines are investigated in order to unveil the microtubule 
dynamics. In order to establish statistical value of our findings, we exploited the unique 
high-throughput capabilities of our system by imaging tens of samples, in a 
straightforward manner, through a semi-automated fluidic sample loading system. 
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The recent advent of 3D imaging techniques, like light sheet microscopy in all its 
variations, has shown the potential and the need for 3D imaging on the mesoscale1. 
However, the main disadvantage that remains is that the samples need to be transparent 
to be imaged. Consequently, the main focus of imaging has been on the early 
developmental biology of (semi-) transparent samples. However, many biological samples 
are of opaque nature, be it in the form of adult tissue in vertebrates or exoskeletons of 
insects, crustaceans, and mollusks, so samples need to be biochemically rendered 
transparent in a process called clearing. Although this is effective, it is not ideal for all 
samples. For imaging samples of a solid nature typically x-ray based techniques like micro 
CT or soft x-ray imaging are applied with the downside that the actual appearance of the 
sample such as color or reflectivity is lost2. 
We present a novel imaging method that we believe is transformative as it allows imaging 
the surface of opaque samples. Our approach is label-free, non-destructive and does not 
require a priori information. It facilitates 3D visualization and analysis of non-transparent 
samples on the mesoscale. With our approach, we liberate the researchers to image 
samples that were previously impossible to image.  

 
Figure 1. Reconstruction of a test sample, a resistor . Here the characteristic 
color bands describing the resistor and the 3D shape are revealed. Resistor 
width= 2.5mm. 
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Cardiac physiology constitutes a complex system involving phenomena at several scales1. 
We have developed image processing and pattern recognition systems to characterize 
signals from live cell fluorescence microscopy studies. These tools can be used to 
automatically analyse experimental data and extract relevant attributes associated to 
arrhythmic patterns. 
 

 
 

Figure 1. General pipeline of our integrated computer vision and signal processing 
procedure to analyse different multiscale images in cardiac physiology. 

 
Our computer vision systems operate at the subcellular, single-cell and cell culture scales. 
At the subcellular level, we detect and quantify the spatio-temporal activation patterns of 
the ryanodine receptor calcium channel2. At the single-cell level we define a local 
asynchrony index by detecting calcium release events in stimulated cells. At the cell 
culture level, we characterize front propagation phenomena. Advanced signal processing 
methods are extensively used to detect and quantify the morphology of the calcium 
events or transients at each scale, extracting parameters such as rate of rise, peak 
amplitude, full duration at half maximum and decay time. These tools allow establishing 
mechanistic and functional connections across different scales in translational cardiology. 
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Here we present a new microscopy technique that combines both the benefits of single-
point, confocal laser-scanning microscopy (CLSM) and multi-point, spinning-disk confocals 
by inserting acousto-optic deflectors (AODs) into the optical setup, driven by an arbitrary 
waveform generator (AWG). In our prototype, the modulation speed of AODs (~100 kHz) is 
combined with the implementation of virtual pinholing, which results in a very flexible 
instrument. By generating complex acoustic signals with the AWG and sending them to 
the AOD crystal, we can generate multiple excitation patterns and scanning protocols. For 
example, the fluorescence sample can be excited and scanned with a 2D point array and 
the emission captured with a high-speed multi-pixel sensor. Then, a digital pinholing post-
processing produces confocal images (Fig. 1), improving both the lateral and axial 
resolution 3. Under this multi-point excitation scheme, we can reach imaging frame rates 
up to 300 fps 1,2.  
In summary, our instrument is a very versatile microscope that offers different confocal 
modes using the same optical setup, including single-point scanning, multi-point scanning 
or line-scanning, depending on the sample and user requirements. 

 
Figure 1. Fluorescence images of the actin network in a chicken embryo immunolabeled 

with phalloidin-TRITC. a) epifluorescence image, b) single emission image upon multi-
point excitation pattern, c) final reconstructed confocal image. The images were obtained 

using a 60x, 1.2 NA Nikon microscope objective. 
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Microfluidics and “lab on a chip” applications grow in cell biology assays but require a 
dedicated laboratory equipment and reagents as well as to generate solid waffles in a 
specialized foundry.  
Here we present a new method for using your conventional confocal or multiphoton 
microscope to build your own micro-pattern or microfluidics devices.  
With maximum flexibility, by mean of a fast and a simple protocol you can get a huge 
variety of 3D motifs with applications in microfluidics, cell function studies and High 
Content Screening.  
The use of commercially available photosensitive resins along with the flexibility for 
drawing and managing the areas for laser illumination present in conventional 
microscopes generate a fully functional and bio-compatible device.  
The result of this protocol is a simple and flexible tool for prototyping, micro-patterning 
and microdevices manufacturing with multiple uses in optical microscopy. 
 

 
 

Figure 1. 3D micro�uidic devices examples printed with a confocal microscope. 
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Light-driven "on"/"off" states of fluorophores ("blinking") are at the core of many super 
resolution microscopy methods and also affect single molecule spectroscopy and confocal 
microscopy where the intense light can rapidly push the majority of the illuminated 
fluorophores into reversible darkstates. We have developed a fast and reliable procedure 
to measure fluorophore darkstate kinetics on confocal microscopes by varying the pixel 
dwell time of an image series in a range between micro- and milliseconds. By alternating 
image scan speeds between a reference speed and a series of scan speeds that cover two 
orders of magnitude, a confocal image series is created that directly reveals information 
about the population of different fluorophore darkstates with increasing illumination 
times, photobleaching and general fluorophore brightness in the chemical environment of 
the buffer. The method reads out the ensemble information of a large number of 
fluorophores and therefore is fast, robust and extremely reproducible. By comparing 
against a reference dwell time inside the same measurement it is internally calibrated. It is 
thus immune to changes in detection settings, which allows its use in basic confocal 
microscopes and over a wide range of illumination intensities covering stochastic optical 
reconstruction microscopy (STORM) measurements and single molecule spectroscopy (1-2 
kW/cm^2) and confocal microscopy (10-50 kW/cm^2). It works on real labels in situ and 
for multiple fluorophores in the same sample. It can be used to quickly study different 
buffers or illumination settings. The high time resolution of the measurement allows to 
distinguish triplet states from other darkstates. In summary, this method can be applied to 
evaluate new fluorophores and to optimize the imaging buffers for single or multiple 
image channels. 
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Human Immunodeficiency Virus type 1 (HIV-1) assembly at the plasma membrane brings 
together individual virus components in a process organized by the viral structural protein 
Gag. The protein distribution at virus assembly sites has been studied in depth by both 
electron and super-resolution microscopy approaches. However, currently little is known 
about the dynamics of participating lipids and proteins during assembly, with information 
only available from studies on model membrane systems. Here we present a novel 
approach to study the molecular dynamics of bona �de virus assembly sites based on a 
combination of super-resolution STED microscopy and Fluorescence Correlation 
Spectroscopy (FCS). STED-FCS allows for the investigation of diffusion dynamics of lipids 
and proteins at subdiffraction scales and has already been applied to study protein 
dynamics on the surface of individual virus particles1. We have adopted STED-FCS to probe 
lipid and protein diffusion inside and outside virus assembly sites in Jurkat T-cells infected 
with fully infectious HIV-1. We found trapping of Env and MHC-I proteins as well PI(4,5)P2 
and cholesterol inside these sites whereas sphingomyelin or phosphatidylethanolamine 
did not interact with the Gag assembly sites. Our experiments introduce a powerful tool 
for future studies of lipid and protein diffusion and interaction dynamics at individual virus 
assembly sites in a fully infectious virus model. Furthermore, these results indicate that 
instead of budding from pre-existing lipid domains Gag may instead create its own 
specialised lipid environment, by selectively trapping lipids at virus assembly sites. 
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The surface coating of nanoparticles (NPs) for biomedical applications is usually designed 
to avoid unspecific interactions, increase circulation time and direct the NPs to specific 
organs and cells, where they have to fulfill their therapeutical actions. We focused our 
attention on the aggregation behavior and protein corona formation of gold nanoparticles 
(Au NPs) functionalized with four molecules (mercaptosuccinic acid (MSA), 4-thiobutyric 
glucosamide, PEG5000 and Alkil-PEG600) with different degree of stealthiness by means 
of Fluorescence Correlation Spectroscopy (FCS) in cell culture media and in live cells. 
 Diffusion coefficients of the NPs are measured following NP trafficking at different 
positions in the cell: the endoplasmatic reticulum, the endocytic vesicles, the cytosol and 
the intracellular vesicles. HS-Alkyl-PEG600 coating shows an excellent correlation between 
a lower protein adsorption, 4-folds lower compared to the MSA coated NPs, and limited 
intracellular aggregation. 
FCS proved to be a reliable technique to study sthealthiness of engineered nanomaterials 
for biomedical applications in vitro.   
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(Au NPs) functionalized with four molecules (mercaptosuccinic acid (MSA), 4-thiobutyric 
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 Diffusion coefficients of the NPs are measured following NP trafficking at different 
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The emergence of 3D-cell-cultures in Biomedicine (spheroids, organoids), poses a 3D 
imaging challenge, in that the ideal microscope should now enable fluorescence imaging 
of large multicellular tissues, with high-throughput, live and long term viability (several 
days), and deep into the sample. Many models of organoids grow in scaffolds, which 
inevitably brings the need for long working distances, in direct conflict with optical 
resolution due to the lower numerical apertures usually available.  
Lightsheet Fluorescence Microscopy is now recognized for its ability to preserve samples 
viability for long term imaging, however the mounting strategy for 3D cell cultures is still 
an obstacle to high-throughput. Recent efforts have shown that Oblique Plane 
Microscopy-OPM1 makes use of a single objective lens to illuminate samples with a highly-
inclined laser plane, while detecting the image plane through 3 concatenated detection 
units to retrieve an in-focus image. This has shown to work on live spheroids in 
commercial multiwell plates on a conventional inverted microscope2, thereby 
considerably simplifying high-throughput protocols. A major limit of OPM, however, 
resides in the working distance, somehow limiting the access to deeper volumes and 
impairing access to scaffold-based cell culture systems. 
We have taken the challenge to extend the working distance capability of OPM and show 
preliminary results supporting that OPM can be performed down to several millimetres 
with reasonable 3D capability. We combined OPM and SPIM to compare sample 
accessibility, resolution and depth of imaging in tumour-derived spheroids. We will discuss 
strategies of illumination and image restoration with this implementation. 
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Optical micromanipulation of single cells with laser tweezers is a powerful tool to study 
cellular phenomena in basic research or in diagnostics. It can efficiently assist advanced 
investigation techniques such as fluorescent imaging or Raman spectroscopy1. 
Unfortunately, photodamage often limits its application in direct cell trapping, and this 
effect can only be partially reduced with the choice of the laser wavelength. On the other 
hand, indirect cell trapping that uses cell-attached intermediate objects as handles 
practically eliminates the irradiation damage and increases trapping efficiency. We 
introduce the technique of indirect optical micromanipulation using intermediate objects 
whose shape is designed for optimal trapping and efficient cell attachment2. The 
structures are made by two-photon polymerization, their surface is functionalized to be 
able to attach to the cells and are actuated by holographic optical tweezers. With this 
technique the distance between the cell and the trapping focal spots is increased to 
several micrometers while maintaining the cells rapid maneuverability with 6 degrees of 
freedom. We demonstrate the power of the method with 3D fluorescent live cell imaging. 
We achieved 3D reconstruction of single cells with isotropic resolution by imaging them at 
different orientations (multiview microscopy). The various views of the cells were 
achieved by rotating them with the optical tweezers around an axis perpendicular to the 
optical axis. The presented tool and manipulation scheme can be readily applied in a range 
of optical microscopic techniques or in cell-cell interaction studies. 
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cellular phenomena in basic research or in diagnostics. It can efficiently assist advanced 
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Mitochondria are organelles under dual genetic control that are present in all nucleated 
eukaryotic cells and are responsible of the production of cellular energy. Mitochondrial 
dysfunction is extremely complex and it can be the result of defects in either 
mitochondrial DNA or nuclear mitochondrial genes, causing defective cellular energy 
production due to abnormal oxidative phosphorylation (OXPHOS). It can appear in 
childhood in association with immense clinical heterogeneity, often with multisystemic 
involvement. All tissues could be affected in mitochondrial diseases, especially those with 
high energetic demand, such as striated muscle and brain. In these diseases, the 
characteristic morphologic changes in muscle biopsy are ragged-red fibers (RRFs), which 
provide an important clue for the diagnosis, but in children is not as usual as in adults. Due 
to the diagnostic complexity especially in the pediatric population, there is a need to 
create new diagnostic tools for the pathologist with the aim of improving current 
strategies when it comes to guiding genetic diagnosis or confirm genetic findings. In this 
study, we developed a method using confocal microscopy in combination with machine 
learning to study the involvement of different complexes of OXPHOS in muscle tissue in 
patients with genetically confirmed mitochondrial disease. We developed a custom multi-
channel feature-based segmentation method in order to quantify the colocalization of 
Complex I and Complex IV with mitochondrial mass under different conditions. 
Segmentation thresholds were set by using pixel intensity histograms ensuring the 
accuracy and reliability of the results. The use of automated image analysis and machine 
learning techniques in will provide a framework to develop novel diagnostic strategies 
combining information from histopathological, biochemical and genetic studies 
.  
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Recently, important advances have been made towards the development of 3D cellular 
models using patient derived cells that better recapitulates features of tissues. These 
models bridge the gap between adherent cell culture and animal models, providing a 
powerful in vitro model for preclinical research. 
A major hurdle is the lack of robust imaging tools. Light sheet fluorescence microscopy 
(LSFM) has been proposed to overcome those limitations [1, 2]. Few years ago, we created 
the first flow cytometry system based on LSFM, SPIM-Fluid [3, 4], allowing the massive 
interrogation of a large set of biological parameters in hundreds of 3D cell cultures, thus 
providing statistical relevance. Now we have developed a new LSFM platform, Flexi-SPIM, 
which combines automatic fluidic loading of the samples and traditional scanning, thus 
improving the previous system while keeping its high-throughput capabilities. 
Using the Flexi-Fluid system, we were able to image more than 150 sample, in only two 
imaging sessions, of complex 3D-3 culture models including a co-culture of tumour cell 
spheroids of non-small cell lung carcinoma (tdTomato); cancer associated fibroblasts (GFP) 
and a monocytic cell line (THP-1) (Cell tracker) on alginate capsules [5]. We observed 
phenotypic changes over time and how myeloid cells infiltrate into the tumour spheroids 
and display a tumour associated macrophages-like phenotype. 
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high energetic demand, such as striated muscle and brain. In these diseases, the 
characteristic morphologic changes in muscle biopsy are ragged-red fibers (RRFs), which 
provide an important clue for the diagnosis, but in children is not as usual as in adults. Due 
to the diagnostic complexity especially in the pediatric population, there is a need to 
create new diagnostic tools for the pathologist with the aim of improving current 
strategies when it comes to guiding genetic diagnosis or confirm genetic findings. In this 
study, we developed a method using confocal microscopy in combination with machine 
learning to study the involvement of different complexes of OXPHOS in muscle tissue in 
patients with genetically confirmed mitochondrial disease. We developed a custom multi-
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Cardiovascular diseases remain the number one cause of death globally. The ability to 
acquire 3D-images at cell resolution of heart vasculature enables to study heart diseases 
more in detail and eventually obtain interesting new findings and new treatments. In this 
work, we introduce a pipeline for high-resolution 3D-imaging of the changes in mouse 
heart vasculature after a myocardial infarction is produced combining optical tissue 
clearing and IHC (immunohistochemistry) techniques with Single/Selective Plane 
Illumination Microscopy (SPIM).  
The combination of these techniques allows the visualization for the very first time of the 
whole heart vasculature. The analysis of the changes in vasculature between healthy 
hearts with three different time courses of chronic myocardial infarction (7, 14 and 28 
days post-infarction) provided us a tool to know how this disease affects not only to 
infarcted region but to the whole heart volume. 
This work compares the vaso-architecture of a healthy heart with the affected myocardial 
infarction hearts after 7, 14 and 28 days. For that, it was necessary to establish a method 
to stain the mouse heart vasculature and render 3D visualization of the vascular network 
using SPIM. 
 
 
 
 
 
 
 
 

Figure 1. 3D imaging of heart vaso-architecture at cell resolution.  Left, healthy heart 
blood vessel segmentation. Right, Optically cleared myocardial infarcted heart imaging. 
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Autophagy is a universal cell degradation pathway that plays critical roles in stress 
response and cell death. Cathepsins are Papain-like C1A cysteine-proteases involved in 
many processes. During stress-induced microspore embryogenesis, in vitro 
biotechnological tool in plant breeding, many cells die after induction. In this work we 
analysed the involvement of autophagy in cell death, in relation to cathepsins activation, 
during stress-induced microspore embryogenesis in barley. 
After stress, cell death increased and autophagy was activated. Autophagosomes labelled 
by ATG5 and ATG8 increased. HvATG5 and HvATG6 were up-regulated. 
Several cathepsin-like protease activities and gene expression were induced, as well as 
HvPap-1, HvPap-6 and HvPap-19 cathepsin proteins increased and localized in cytoplasm 
resembling autophagy structures. Inhibitors of autophagy and cysteineproteases reduced 
cell death. Findings reveal a role for autophagy and cathepsins in stress-induced cell death 
during microspore embryogenesis. 
 

 
 

Figure 1. Localization of autophagosomes in stress-treated microspores of barley. Left: 
ATG8 immunofluorescence, confocal microscopy. Right: ATG8 immunogold labelling, 

transmission electron microscopy (TEM). Bars: 10μm (left), 200nm (right). 
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The combination of Lightsheet-Microscopy and sample optical-clearing is a powerful 
technique in Biomedical research. Several aspects surrounding how the sample is 
mounted are key to enable full 3D imaging of large samples, but major pitfalls still 
systematically hamper the versatility of full-organ imaging workflows: i] optimizing optical 
clearing is very experimental and does not always yield the expected transparency, ii] one 
should aim at various clearing solutions to enable multiple labelling strategies, which 
involves working at different refractive indices. In an imaging-facility, a versatile lightsheet 
instrument that tackles these experimental conditions is key.  
We show that simple sample mounting enables to design a simpler, yet versatile 
instrument family, by which double-sided detection enables to extend the imaging volume 
to reach sample size of >2cm. We image horizontally and avoid contact between objective 
lenses and clearing medium (i.e. no dipping). We enable sample rotation without physical 
contact with the sample. The layout enables instant sample mounting and simplifies the 
experimental imaging procedure.  
In this talk, we will discuss how large and partially cleared and multiple-refractive-index-
samples can be imaged from multiple angles. We show how double-sided detection 
macroscopy enables to circumvent or even avoid the need of post-acquisition multiview 
image fusion, otherwise awkward with >1TB datasets. Finally, we also show how such 
instrument can be implemented in a cost-efficient way. Our latest version efficiently 
images 3D-fluorescence of samples up-to-5cm, for a total price-tag 100-200 times inferior 
to commercial solutions, thereby providing a first-entry-solution for any lab to start optical 
clearing and 3D-imaging. 
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Array tomography is a new high-resolution three-dimensional microscopy method based 
on the computational reconstruction of ultrathin consecutive sections. Sections are then 
immunostained with different fluorophores for visualization and quantification analysis1. 
However, the methods for detection and quantification are not standardized. Here we 
show our Array Tomography pipeline for the study of different neuropathological features 
of neurodegenerative diseases in out AT collection of human cases. We have developed an 
algorithm with MATLAB for the entire image processing and analysis. Briefly, image stacks 
of each channel are aligned and quantified using a semi-automatic algorithm. Then aligned 
sections are segmented using an automated local thresholding. We have used this 
novel/adapted pipeline in two different projects in human brain: the study of synaptic p-α-
synuclein in dementia with Lewy bodies and study of the nanoscale architecture of human 
amyloid plaques. Array Tomography is a powerful tool to find new clinicopathological 
correlations at a nanoscale level in neurodegenerative diseases. 
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stress-induced microspore embryogenesis after external stress signals, the microspore can 
reprogram to become a totipotent cell that develops into an embryo through in vitro 
microspore embryogenesis, a widely used biotechnological process in plant breeding for 
rapid production of doubled-haploids, but its regulating mechanisms are still largely 
unknown. Increasing evidence has revealed epigenetic reprogramming during microspore 
embryogenesis, through DNA methylation, but less is known about the involvement of 
histone modifications. In this work, we have analysed the dynamics and possible role of 
histone H3K9 methylation, a major repressive modification, as well as the effects on 
microspore embryogenesis initiation of BIX-01294, an inhibitor of histone methylation, 
tested for the first time in plants. Results in Brassica napus and Hordeum vulgare revealed 
that microspore reprogramming and embryogenesis initiation involved low levels of H3K9 
methylation. With the progression of embryogenesis, methylation of H3K9 increased, 
correlating with gene expression profiles of histone methyl transferase BnHKMT SUVR4-
like and histone demethylase BnLSD1-like. BIX-01294 treatments promoted cell 
reprogramming, totipotency and embryogenesis induction, while diminishing bulk H3K9 
methylation. By contrast, long BIX-01294 treatments impaired embryogenesis 
progression, indicating that H3K9 methylation is required for embryo differentiation. 
These findings open up new possibilities to enhance microspore embryogenesis efficiency 
in recalcitrant species through pharmacological modulation of histone methylation by 
using the bioactive small molecule BIX-01294. 
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Lupinus angustifolius or narrow-leafed lupin (NLL) is characterized by multiple agricultural 
benefits, among them, a recently characterized protective function of seed β-conglutin 
proteins against necrotrophic pathogens attack [1]. Despite the abundant studies 
concerning NLL agricultural traits, little information is known about physiological 
processes taking place during NLL seed germination. 
We have studied different stages of NLL seed germination by means of microscopy, 
biochemical and molecular methodological approaches. Cotyledon tissue is characteristic 
the large amount of proteins that are stored in protein bodies (PBs) (Figure 1), and 
mobilized during germination. We have analysed the roles of particular conglutins families 
of proteins (�  and �) in the cotyledon tissues, their transcriptional regulation and the 
relationship of their mobilization process and the oxidative metabolism in order to better 
understand the interplay between these key molecular players regulating germination 
steps in NLL, as well as relationship between regulatory signalling and metabolic pathways 
after seed imbibition. 
The knowledge generated in this study provides evidence for the structure-functional 
changes, and physiological tightly regulated events occurring during germination in the 
NLL seed tissues. 
 

 

  
 

Figure 1. NLL seed germination. Top-Left, NLL seed after 2 days of germination; Bottom -
Left, NLL plant; Right, Protein bodies (PBs) structure in NLL cotyledon cells. 
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Plant NhaD genes encode plastidial Na+/H+ antiporters, which are phylogenetically 
independent of NHX and SOS11. However, their function in plants is still far from being 
fully understood. Previous research suggests that Arabidopsis AtNHD1 is essential for Na+ 
export out of the chloroplast, which is important for maintaining high photosynthetic 
performance and productivity1. Furthermore, the combined actions of NHD1 and the 
plastidial bile acid/Na+ symporter 2 (BASS2) are considered to be essential for pyruvate 
import into the chloroplast, for the CO2-concentrating mechanism in C4 plants and for the 
provision of precursors for secondary metabolism2. In this study, using promoter 
expression analysis, some functional characteristics of the NhaD gene from Solanum 
lycopersicum were investigated in Arabidopsis and subcellular enzyme localizations in 
Nicotiana benthamiana. SlNhaD1-GFP transient expression in N. benthamiana indicated 
that fluorescence was mainly localized in several types of plastids present throughout all 
the plant organs. An in silico study of the promoter sequences enabled us to identify 
numerous potential cis-regulatory motifs of gene expression (light, dehydration, salinity, 
circadian cycles, hormones, flowering, tissue-specific expression and other physiological 
processes). The comparative expressions of AtNHD1 and SlNhaD promoters in Arabidopsis 
during plant development were analysed with the aid of GUS histochemical staining. 
These promoters were localized to the mesophyll cells of rosette and caulinar leaves, as 
well as to cotyledons and inflorescences, which are highly specific to hydathodes, vascular 
tissues and the style transmitting tract. These expression patterns are compat ible with the 
presence of specific cis motifs in the promoters and the function postulated for this type 
of Na+ transporter.  
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Lupinus angustifolius or narrow-leafed lupin (NLL) is characterized by multiple agricultural 
benefits, among them, a recently characterized protective function of seed β-conglutin 
proteins against necrotrophic pathogens attack [1]. Despite the abundant studies 
concerning NLL agricultural traits, little information is known about physiological 
processes taking place during NLL seed germination. 
We have studied different stages of NLL seed germination by means of microscopy, 
biochemical and molecular methodological approaches. Cotyledon tissue is characteristic 
the large amount of proteins that are stored in protein bodies (PBs) (Figure 1), and 
mobilized during germination. We have analysed the roles of particular conglutins families 
of proteins (�  and �) in the cotyledon tissues, their transcriptional regulation and the 
relationship of their mobilization process and the oxidative metabolism in order to better 
understand the interplay between these key molecular players regulating germination 
steps in NLL, as well as relationship between regulatory signalling and metabolic pathways 
after seed imbibition. 
The knowledge generated in this study provides evidence for the structure-functional 
changes, and physiological tightly regulated events occurring during germination in the 
NLL seed tissues. 
 

 

  
 

Figure 1. NLL seed germination. Top-Left, NLL seed after 2 days of germination; Bottom -
Left, NLL plant; Right, Protein bodies (PBs) structure in NLL cotyledon cells. 
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Plant NhaD genes encode plastidial Na+/H+ antiporters, which are phylogenetically 
independent of NHX and SOS11. However, their function in plants is still far from being 
fully understood. Previous research suggests that Arabidopsis AtNHD1 is essential for Na+ 
export out of the chloroplast, which is important for maintaining high photosynthetic 
performance and productivity1. Furthermore, the combined actions of NHD1 and the 
plastidial bile acid/Na+ symporter 2 (BASS2) are considered to be essential for pyruvate 
import into the chloroplast, for the CO2-concentrating mechanism in C4 plants and for the 
provision of precursors for secondary metabolism2. In this study, using promoter 
expression analysis, some functional characteristics of the NhaD gene from Solanum 
lycopersicum were investigated in Arabidopsis and subcellular enzyme localizations in 
Nicotiana benthamiana. SlNhaD1-GFP transient expression in N. benthamiana indicated 
that fluorescence was mainly localized in several types of plastids present throughout all 
the plant organs. An in silico study of the promoter sequences enabled us to identify 
numerous potential cis-regulatory motifs of gene expression (light, dehydration, salinity, 
circadian cycles, hormones, flowering, tissue-specific expression and other physiological 
processes). The comparative expressions of AtNHD1 and SlNhaD promoters in Arabidopsis 
during plant development were analysed with the aid of GUS histochemical staining. 
These promoters were localized to the mesophyll cells of rosette and caulinar leaves, as 
well as to cotyledons and inflorescences, which are highly specific to hydathodes, vascular 
tissues and the style transmitting tract. These expression patterns are compat ible with the 
presence of specific cis motifs in the promoters and the function postulated for this type 
of Na+ transporter.  
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Agrobacterium tumefaciens-mediated transient transformation has demonstrated to be 
an invaluable tool in plant cell biology. However, low efficiency and inconsistency of this 
method in Arabidopsis has forced the implementation of Nicotiana benthamiana as a 
surrogate system, limiting applicability. Previous results suggested that hormone-
mediated defence responses against bacteria might be responsible for the low efficiency 
of Agrobacterium-mediated transient transformation in Arabidopsis. 
In this work, we evaluate the efficiency of Agrobacterium-mediated transient 
transformation in Arabidopsis genotypes affected in JA perception or signalling (coi1, jin1), 
or with low SA or JA content (sid2, NahG, aos). We demonstrate that expression of the 
NahG transgene dramatically improves this process. Arabidopsis NahG plants can be 
efficiently used for transient expression-based optical microscopy assays routinely 
performed in N. benthamiana, such as determination of subcellular localization of GFP-
fused proteins or analysis of protein-protein interactions by Bimolecular Fluorescent 
Complementation. Considering the wide-spread use of Agrobacterium-mediated transient 
transformation, this system can enormously facilitate research in the model plant 
Arabidopsis, allowing for an efficient use of the full potential of the numerous tools and 
resources currently available to the community. 
 

 
 

Figure 1. Bimolecular �uorescence complementation in NahG plants. BiFC in 
agrobacterium mediated transformated Columbia plants (Left) and NahG plants (Right) 

.  
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Fluorescence-based assays allow protein counting, and measuring protein interactions, 
enzymatic activity and conformational changes. Individual proteins chemically labeled 
with fluorescent dyes can be also localized and tracked in real time experiments in order 
to get insights about the site and molecular mechanism of action1. Here, we have adapted 
a protocol to label proteins with CyDye Fluors, which was originally developed for DIGE 
applications, to be used for live cell imaging. This minimal labeling method offers a 
number of advantages including simplicity and a high reproducibility and sensitivity, and 
allows multiplexing while minimizing perturbations to the biological system. To validate 
our protocol, we carried out live cell internalization assays of CyDye-labeled TI1, a major 
pea protease isoinhibitor of the Bowman-Birk family, which is currently being investigated 
as colorectal chemopreventive agent2,3. Novel engineered TI1 mutants (an inactive form or 
those having only anti-trypsin or anti-chymotrypsin activity) were tagged and its 
internalization in HT29 colorectal adenocarcinoma cells monitored by confocal 
microscopy. TI1 and their derivative mutants were taken up by HT29 colon cancer cells in 
a time-dependent manner, being the bulk of the internalized protease inhibitors localized 
in the cytoplasm where might interact potential therapeutic target/s, including the 
proteosome. 
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an invaluable tool in plant cell biology. However, low efficiency and inconsistency of this 
method in Arabidopsis has forced the implementation of Nicotiana benthamiana as a 
surrogate system, limiting applicability. Previous results suggested that hormone-
mediated defence responses against bacteria might be responsible for the low efficiency 
of Agrobacterium-mediated transient transformation in Arabidopsis. 
In this work, we evaluate the efficiency of Agrobacterium-mediated transient 
transformation in Arabidopsis genotypes affected in JA perception or signalling (coi1, jin1), 
or with low SA or JA content (sid2, NahG, aos). We demonstrate that expression of the 
NahG transgene dramatically improves this process. Arabidopsis NahG plants can be 
efficiently used for transient expression-based optical microscopy assays routinely 
performed in N. benthamiana, such as determination of subcellular localization of GFP-
fused proteins or analysis of protein-protein interactions by Bimolecular Fluorescent 
Complementation. Considering the wide-spread use of Agrobacterium-mediated transient 
transformation, this system can enormously facilitate research in the model plant 
Arabidopsis, allowing for an efficient use of the full potential of the numerous tools and 
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Fluorescence-based assays allow protein counting, and measuring protein interactions, 
enzymatic activity and conformational changes. Individual proteins chemically labeled 
with fluorescent dyes can be also localized and tracked in real time experiments in order 
to get insights about the site and molecular mechanism of action1. Here, we have adapted 
a protocol to label proteins with CyDye Fluors, which was originally developed for DIGE 
applications, to be used for live cell imaging. This minimal labeling method offers a 
number of advantages including simplicity and a high reproducibility and sensitivity, and 
allows multiplexing while minimizing perturbations to the biological system. To validate 
our protocol, we carried out live cell internalization assays of CyDye-labeled TI1, a major 
pea protease isoinhibitor of the Bowman-Birk family, which is currently being investigated 
as colorectal chemopreventive agent2,3. Novel engineered TI1 mutants (an inactive form or 
those having only anti-trypsin or anti-chymotrypsin activity) were tagged and its 
internalization in HT29 colorectal adenocarcinoma cells monitored by confocal 
microscopy. TI1 and their derivative mutants were taken up by HT29 colon cancer cells in 
a time-dependent manner, being the bulk of the internalized protease inhibitors localized 
in the cytoplasm where might interact potential therapeutic target/s, including the 
proteosome. 
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A redox-sensitive Green Fluorescent Protein (roGFP) construct has been generated by 
introducing redox reactive groups in places of the protein inducing oxidation-dependent 
fluorescence. Such construct has been successfully used to monitor the dynamic changes 
taking place in cellular redox balance in several model organisms, and some plant tissues 
like the leaf epidermis or the root cells [1]. However, plant reproductive tissues are 
challenging due to their particular histological characteristics and composition [2]. Here, 
we have used roGFP-transformed Arabidopsis plants to identify the differential redox 
balance present in these tissues along different developmental stages and during pollen-
stigma interactions. The tissues to be analysed (whole flowers, anthers, stigmas, pollen 
grains and germinating pollen grains and pollen tubes) were imaged using a C-1 confocal 
unit (Nikon) fitted on an Nikon Eclipse TE2000-U inverted microscope, by sequential 
excitation with lines 405 (excites oxidized roGFP) and 488 nm (excites both oxidized and 
reduced roGFP). Emission images were registered individually for each excitation 
wavelength. Image of reduced roGFP (green) was calculated by subtracting the image 
after excitation with 405 nm from the image obtained after excitation with 488 nm, by 
using the ImageJ software. The final oxidized- to reduced- roGFP ratio was determined 
and a false colour scale image was generated by using the fire plugging of ImageJ.  
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The great agronomic potential of yellow lupine (Lupinus luteus L.) is strongly affected by 
premature and excessive flowers abscission. The separation process of flower takes place 
in a specialized, highly sensitive group of cells that develops at the base of organ and is 
called the abscission zone (AZ). Elucidation of the events regulating cell adhesion and 
selection of signalling molecules that govern abscission provide opportunities to 
manipulate and prevent flower shedding. We previously identified BLADE ON PETIOLE 
(LlBOP) gene coding transcriptional factor considered in several plant species to be 
essential for AZ formation. Presented work demonstrates for the first time the 
contribution of LlBOP in the regulation of the early stages of flower abscission. We 
performed the comprehensive in situ hybridization studies and qPCR analyses revealing 
that LlBOP transcript accumulates not only during AZ development but also after artificial 
activation of this structure and as abscission advances naturally. Noteworthy, temporal 
and spatial LlBOP expression changes in the elements of pedicel vascular tissue reveal a 
divergent regulatory mechanism of its activity and suggest the possibility of mRNA 
transport. We have also found that AZ cells become transcriptionally active when 
abscission in process, due to the increasing amount of U2 snRNA accompanied by poly(A) 
mRNA intensive synthesis. This is a novel report regarding BOP role as a potential mobile 
key regulator of abscission in relation to the whole transcriptional activity of AZ.  
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A redox-sensitive Green Fluorescent Protein (roGFP) construct has been generated by 
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we have used roGFP-transformed Arabidopsis plants to identify the differential redox 
balance present in these tissues along different developmental stages and during pollen-
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unit (Nikon) fitted on an Nikon Eclipse TE2000-U inverted microscope, by sequential 
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and a false colour scale image was generated by using the fire plugging of ImageJ.  
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in a specialized, highly sensitive group of cells that develops at the base of organ and is 
called the abscission zone (AZ). Elucidation of the events regulating cell adhesion and 
selection of signalling molecules that govern abscission provide opportunities to 
manipulate and prevent flower shedding. We previously identified BLADE ON PETIOLE 
(LlBOP) gene coding transcriptional factor considered in several plant species to be 
essential for AZ formation. Presented work demonstrates for the first time the 
contribution of LlBOP in the regulation of the early stages of flower abscission. We 
performed the comprehensive in situ hybridization studies and qPCR analyses revealing 
that LlBOP transcript accumulates not only during AZ development but also after artificial 
activation of this structure and as abscission advances naturally. Noteworthy, temporal 
and spatial LlBOP expression changes in the elements of pedicel vascular tissue reveal a 
divergent regulatory mechanism of its activity and suggest the possibility of mRNA 
transport. We have also found that AZ cells become transcriptionally active when 
abscission in process, due to the increasing amount of U2 snRNA accompanied by poly(A) 
mRNA intensive synthesis. This is a novel report regarding BOP role as a potential mobile 
key regulator of abscission in relation to the whole transcriptional activity of AZ.  
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Plants are colonized by a vast variety of microbes. Among them, bacteria are the most 
predominant and are able to adapt to environmental changes and interact with other 
microorganisms using a wide array of molecules, metabolic plasticity and secretion 
systems. One way bacteria have evolved to succeed in this competitive scenario is the 
formation of biofilms which provides protection to the cells, modulates the flux of signals 
and controls cellular differentiation. Thus, efforts are encouraged to really determine the 
functionality of the bacterial extracellular matrix.  
In this study, we have employed microbiological and microscopic techniques to study the 
interaction between Bacillus subtilis 3610 and Pseudomonas chlororaphis PCL1606. We 
demonstrate the important role of the extracellular matrix in protecting B. subtilis 
colonies from infiltration by Pseudomonas. Furthermore, time-lapse confocal laser 
scanning microscopy (CLSM) analyses of the bacterial interactions have permitted to 
complete the study of the bacterial behaviors and to measure bacterial expansion rates. 
Surprising, we find that the Pseudomonas type VI secretion system (T6SS) is required in 
the cell-to-cell contact with matrix-impaired B. subtilis cells, revealing a novel role for T6SS 
against Gram-positive bacteria. In response to P. chlororaphis infiltration, we find that B. 
subtilis activates sporulation and expresses motility-related genes. Confocal microscopy of 
the bacterial interactions using plant organs highlights the functional importance of these 
different bacterial strategies in their coexistence as stable bacterial communities. The 
findings further our understanding of the functional role played by biofilms in mediating 
bacterial social interactions. 
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Biofilms are complex bacterial communities formed on any surface and composed of cells 
embedded in an extracellular matrix, in which the amyloid protein TasA is the major 
protein component. It has been demonstrated that the genetic pathways involved in 
formation of biofilms are active in the interaction of B. subtilis with plant surfaces, where 
it exhibits antagonistic activity against different pathogens [1], leading us to hypothesize a 
major contribution of the extracellular matrix in the ecology of B. subtilis in the plant 
phylloplane. In this work, we show that TasA has a meaningful role in adhesion and biofilm 
formation over the plant phylloplane, however, despite the inability of the tasA mutant to 
form a biofilm, it still retained a similar antagonistic activity compared to the wild-type 
strain. Transcriptomic analysis of the mutant revealed unexpected variations in the 
expression levels of over 800 genes, suggesting that besides its structural role, TasA might 
have a regulatory function on the physiological stage of cells. We evaluated our 
hypothesis using a wide range of techniques, including Transmission Electron Microscopy 
(TEM) and confocal microscopy along with different fluorescent dyes to stain bacteria 
based on different typical properties of the stationary phase of growth. Our results 
suggest that the absence of TasA causes a global regulatory change that ends in 
premature colony aging. This work supports the importance of this functional amyloid in 
regulating bacterial physiology and fitness. 
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Plants are colonized by a vast variety of microbes. Among them, bacteria are the most 
predominant and are able to adapt to environmental changes and interact with other 
microorganisms using a wide array of molecules, metabolic plasticity and secretion 
systems. One way bacteria have evolved to succeed in this competitive scenario is the 
formation of biofilms which provides protection to the cells, modulates the flux of signals 
and controls cellular differentiation. Thus, efforts are encouraged to really determine the 
functionality of the bacterial extracellular matrix.  
In this study, we have employed microbiological and microscopic techniques to study the 
interaction between Bacillus subtilis 3610 and Pseudomonas chlororaphis PCL1606. We 
demonstrate the important role of the extracellular matrix in protecting B. subtilis 
colonies from infiltration by Pseudomonas. Furthermore, time-lapse confocal laser 
scanning microscopy (CLSM) analyses of the bacterial interactions have permitted to 
complete the study of the bacterial behaviors and to measure bacterial expansion rates. 
Surprising, we find that the Pseudomonas type VI secretion system (T6SS) is required in 
the cell-to-cell contact with matrix-impaired B. subtilis cells, revealing a novel role for T6SS 
against Gram-positive bacteria. In response to P. chlororaphis infiltration, we find that B. 
subtilis activates sporulation and expresses motility-related genes. Confocal microscopy of 
the bacterial interactions using plant organs highlights the functional importance of these 
different bacterial strategies in their coexistence as stable bacterial communities. The 
findings further our understanding of the functional role played by biofilms in mediating 
bacterial social interactions. 
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Biofilms are complex bacterial communities formed on any surface and composed of cells 
embedded in an extracellular matrix, in which the amyloid protein TasA is the major 
protein component. It has been demonstrated that the genetic pathways involved in 
formation of biofilms are active in the interaction of B. subtilis with plant surfaces, where 
it exhibits antagonistic activity against different pathogens [1], leading us to hypothesize a 
major contribution of the extracellular matrix in the ecology of B. subtilis in the plant 
phylloplane. In this work, we show that TasA has a meaningful role in adhesion and biofilm 
formation over the plant phylloplane, however, despite the inability of the tasA mutant to 
form a biofilm, it still retained a similar antagonistic activity compared to the wild-type 
strain. Transcriptomic analysis of the mutant revealed unexpected variations in the 
expression levels of over 800 genes, suggesting that besides its structural role, TasA might 
have a regulatory function on the physiological stage of cells. We evaluated our 
hypothesis using a wide range of techniques, including Transmission Electron Microscopy 
(TEM) and confocal microscopy along with different fluorescent dyes to stain bacteria 
based on different typical properties of the stationary phase of growth. Our results 
suggest that the absence of TasA causes a global regulatory change that ends in 
premature colony aging. This work supports the importance of this functional amyloid in 
regulating bacterial physiology and fitness. 
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Live imaging of Drosophila embryos has greatly contributed to the understanding of 
fundamental questions that concern morphogenesis, differentiation, and growth control. 
Among the multifold difficulties associated with embryo preparation and imaging, 
autofluorescence stands as a naturally occurring optical barrier which mostly arises at the 
excitation wavelengths (violet to yellow) routinely used to image common fluorescent 
protein (FP) variants. Peculiarly, the vitelline membrane shows up as a glowing halo at the 
embryo surrounding, which interferes with proper 3D rendering and obscures the 
visualization of the internal labelled structures We provide an automated ImageJ/fiji 
macro approach tailored to successfully remove the vitelline membrane autofluorescence 
in 4D Drosophila embryo movies. The method first applies a segmentation strategy aimed 
to circumvent the limitations imposed by strong signal intensity and distribution 
variations; then, the outline selection is further fitted to the embryo shape besides the 
twitches and peristaltic movements that typically occur during development; a new 
algorithm aimed to adapt a convex hull to specific shape invaginations is presented here. 
Finally, this fine-tuned shape is used as template to eliminate the autofluorescent 
surrounding. This imaging strategy can be adjusted to a wide range of fluorescent 
chimeras generally expressed in Drosophila embryos, and is publicly available at GitHub. 
 

 
 

Drosophila embryo expressing an endogenous GFP-tagged variant of Fasciclin 2 (fas2-
GFP). The upper panel shows the 3D maximum projection before (a) and after (a’) the 

vitelline membrane autofluorescence has been removed using the macro approach. The 
lower panel shows a 3D rendering of the same embryo 3D stack, both before (b) and after 

(b’) autofluorescence removal. 
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Chrysoperla carnea s.l. (green lacewing) is an insect used in the biological control of pests 
affecting the olive tree in Spain. Larvae are active predators of other insects, which have 
been proposed to also use pollen grains to complement their nutrition. However, 
preliminary descriptions of the mouthparts of this species show that they are probably 
unable to interiorize whole pollen grains to the digestive track. In order to investigate 
morphological features of this mouth apparatus, as well as to investigate the content of 
the insect intestine, observations have been carried out after standard transparentation of 
individuals. CLSM has been also used to image the external structure of the mouthparts by 
using the autofluorescence emitted after exciting with multiple wavelengths. LM 
observations of thin sections have also helped to particularly investigate the putative 
pollen content of the feeding channel present between maxilla and mandible. Finally, 
observations have been compared with SEM images. The main conclusion is that C. carnea 
larvae cannot intake whole pollen grains due to anatomical constrictions.  
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Live imaging of Drosophila embryos has greatly contributed to the understanding of 
fundamental questions that concern morphogenesis, differentiation, and growth control. 
Among the multifold difficulties associated with embryo preparation and imaging, 
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protein (FP) variants. Peculiarly, the vitelline membrane shows up as a glowing halo at the 
embryo surrounding, which interferes with proper 3D rendering and obscures the 
visualization of the internal labelled structures We provide an automated ImageJ/fiji 
macro approach tailored to successfully remove the vitelline membrane autofluorescence 
in 4D Drosophila embryo movies. The method first applies a segmentation strategy aimed 
to circumvent the limitations imposed by strong signal intensity and distribution 
variations; then, the outline selection is further fitted to the embryo shape besides the 
twitches and peristaltic movements that typically occur during development; a new 
algorithm aimed to adapt a convex hull to specific shape invaginations is presented here. 
Finally, this fine-tuned shape is used as template to eliminate the autofluorescent 
surrounding. This imaging strategy can be adjusted to a wide range of fluorescent 
chimeras generally expressed in Drosophila embryos, and is publicly available at GitHub. 
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Chrysoperla carnea s.l. (green lacewing) is an insect used in the biological control of pests 
affecting the olive tree in Spain. Larvae are active predators of other insects, which have 
been proposed to also use pollen grains to complement their nutrition. However, 
preliminary descriptions of the mouthparts of this species show that they are probably 
unable to interiorize whole pollen grains to the digestive track. In order to investigate 
morphological features of this mouth apparatus, as well as to investigate the content of 
the insect intestine, observations have been carried out after standard transparentation of 
individuals. CLSM has been also used to image the external structure of the mouthparts by 
using the autofluorescence emitted after exciting with multiple wavelengths. LM 
observations of thin sections have also helped to particularly investigate the putative 
pollen content of the feeding channel present between maxilla and mandible. Finally, 
observations have been compared with SEM images. The main conclusion is that C. carnea 
larvae cannot intake whole pollen grains due to anatomical constrictions.  
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Green lacewing (Chrysoperla carnea s.l.) is an active predator insect at the larval stage, 
used in the biological control of pests affecting the olive tree in Spain. On the contrary, 
adults move to a glyco-palynophagous diet. Pollen content of the insect digestive tract 
may be used as a marker of the taxonomical preferences and requirements of this insect, 
in order to further promote growth of their populations and therefore their beneficial 
effects. We have developed three major methods to image pollen grains present in the 
individuals. First one consists of standard clarification, adapting the use of Hertwig-
modified procedures. Secondly, prior dissection of the diverticula followed by acetolysis of 
the content was performed, by using acetic and sulphuric acids. Such procedure provided 
a better microscopical visibility of pollen specimens. Finally, diverticula were subjected to 
disaggregation and filtration through meshes of different sizes, which were able to isolate 
the individual pollen grains, and even separating pollen from different species according 
to their diameter. All these pollen grains were taxonomically identified after observation 
with different microscopy techniques.  
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The sterlet (Acipenser ruthenus Linnaeus, 1758) is a relatively small sturgeon widely 
distributed in Eurasian rivers from the Danube to the Yenisei. Sturgeon has a complex life 
cycle involving migration periods associated with habitat shifts. His reproduction occurs in 
rivers, following which juveniles migrate to estuaries where remain and grow there for 
several years. Sturgeons adopt a nomadic lifestyle by foraging within estuarine and marine 
habitats until finally leaving the estuary to further grow at sea before coming back to the 
river to breed. 
The aim of this study is to examine the changes in the development of different digestive 
(intestine and liver), immune (spleen) and osmoregulatory (gill) organs of Acipenser 
ruthenus during their growth. For this purpose, were made histological measurements of 
the different organs in 4 groups of young fish that were subjected to different diets.  
Our results show that these changes are due to the specific needs of this migratory species 
with regard to habitat, as well as vulnerability during migration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Histological characterization of neutral mucosubstances (PAS) (20X) in intestine 
(A) and liver (B) and histological characterization of hematoxylin and eosin (20X) in spleen 

(C) and gill (D) of young species’s Acipenser ruthenus. 
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Green lacewing (Chrysoperla carnea s.l.) is an active predator insect at the larval stage, 
used in the biological control of pests affecting the olive tree in Spain. On the contrary, 
adults move to a glyco-palynophagous diet. Pollen content of the insect digestive tract 
may be used as a marker of the taxonomical preferences and requirements of this insect, 
in order to further promote growth of their populations and therefore their beneficial 
effects. We have developed three major methods to image pollen grains present in the 
individuals. First one consists of standard clarification, adapting the use of Hertwig-
modified procedures. Secondly, prior dissection of the diverticula followed by acetolysis of 
the content was performed, by using acetic and sulphuric acids. Such procedure provided 
a better microscopical visibility of pollen specimens. Finally, diverticula were subjected to 
disaggregation and filtration through meshes of different sizes, which were able to isolate 
the individual pollen grains, and even separating pollen from different species according 
to their diameter. All these pollen grains were taxonomically identified after observation 
with different microscopy techniques.  
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rivers, following which juveniles migrate to estuaries where remain and grow there for 
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Today's aquaculture is intensive, which means more overcrowding of the fish. This can 
lead to hierarchies in which not all fish have food availability. In addition, due to the 
industrial production of feed for fish in aquaculture plants, there is the possibility of 
defective batches being produced allowing that some fish cannot being fed. For all these 
reasons and due to the economic importance of aquaculture all over the world it is 
necessary to know how starvation affects the morphometry of certain organs in teleost 
fish. 
Adult male specimens of guppy were subjected to periods of 1, 2, 4 and 20 days of 
starvation with the objective of determining the histomorphometric variations generated 
by starvation in the fish specimens. The full fish were fixed in Bouin and included in 
paraffin to obtain longitudinal, transverse and sagital sections. That sections were stained 
with Hematoxylin & Eosin. The length of the intestinal villi, the degree of hepatic steatosis, 
and the degradation of the inter- and intracordonal testicular matrix were measured by 
mean of light microscopy examination and morphometric study. The somatometric 
parameters were analyzed with the image analysis system MIP.4.5 and the data obtained 
were analyzed with ANOVA one way by using SPSS. 
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Morphological hair abnormalities can be observed in specific inherited disorders and can 
be a diagnostic clue in some diseases. Historically, the morphological assessment of the 
hair has been made by light microscopy and, on occasions, complemented with electron 
microscopy. Confocal Laser Scanning Microscopy (CLSM) is a high-resolution microscopic 
technique that has been used extensively in cell biology; however, it is not commonly used 
as a diagnostic technique in routine clinical pathology. We present mosaic confocal images 
of children’s hair examinations combining three imaging modes: red and green 
autofluorescences to visualize cuticle and cortex, and endogenous reflectance to identify 
keratin and melanin. Some samples such as hair bulbs were labelled with Hoechst 33342 
for a more detailed study of the cuticle structure and the cell arrangement of the hair 
bulb. All the cases reviewed with CLSM were already assessed with optical microscopy. 
The cases encompassed a broad range of hair abnormalities, including abnormal roots and 
abnormal shafts (structural defects, fractures, nodes, twists and curls, and bands). 
Although there was no diagnostic discordance between light microscopy and CLSM 
examination, the three-dimensional (3D) and topographical imaging allowed a better 
delineation of the morphology of the hair that was helpful to characterize the diagnosis 
made on light microscopy, mostly in those anomalies with hair deformation in orthogonal 
section. In conclusion, the examination of the 3D structure of the hair by CSLM provides 
an opportunity to improve the morphological assessment of hair abnormalities. 
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Today's aquaculture is intensive, which means more overcrowding of the fish. This can 
lead to hierarchies in which not all fish have food availability. In addition, due to the 
industrial production of feed for fish in aquaculture plants, there is the possibility of 
defective batches being produced allowing that some fish cannot being fed. For all these 
reasons and due to the economic importance of aquaculture all over the world it is 
necessary to know how starvation affects the morphometry of certain organs in teleost 
fish. 
Adult male specimens of guppy were subjected to periods of 1, 2, 4 and 20 days of 
starvation with the objective of determining the histomorphometric variations generated 
by starvation in the fish specimens. The full fish were fixed in Bouin and included in 
paraffin to obtain longitudinal, transverse and sagital sections. That sections were stained 
with Hematoxylin & Eosin. The length of the intestinal villi, the degree of hepatic steatosis, 
and the degradation of the inter- and intracordonal testicular matrix were measured by 
mean of light microscopy examination and morphometric study. The somatometric 
parameters were analyzed with the image analysis system MIP.4.5 and the data obtained 
were analyzed with ANOVA one way by using SPSS. 
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Morphological hair abnormalities can be observed in specific inherited disorders and can 
be a diagnostic clue in some diseases. Historically, the morphological assessment of the 
hair has been made by light microscopy and, on occasions, complemented with electron 
microscopy. Confocal Laser Scanning Microscopy (CLSM) is a high-resolution microscopic 
technique that has been used extensively in cell biology; however, it is not commonly used 
as a diagnostic technique in routine clinical pathology. We present mosaic confocal images 
of children’s hair examinations combining three imaging modes: red and green 
autofluorescences to visualize cuticle and cortex, and endogenous reflectance to identify 
keratin and melanin. Some samples such as hair bulbs were labelled with Hoechst 33342 
for a more detailed study of the cuticle structure and the cell arrangement of the hair 
bulb. All the cases reviewed with CLSM were already assessed with optical microscopy. 
The cases encompassed a broad range of hair abnormalities, including abnormal roots and 
abnormal shafts (structural defects, fractures, nodes, twists and curls, and bands). 
Although there was no diagnostic discordance between light microscopy and CLSM 
examination, the three-dimensional (3D) and topographical imaging allowed a better 
delineation of the morphology of the hair that was helpful to characterize the diagnosis 
made on light microscopy, mostly in those anomalies with hair deformation in orthogonal 
section. In conclusion, the examination of the 3D structure of the hair by CSLM provides 
an opportunity to improve the morphological assessment of hair abnormalities. 
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Despite cationic polymers are widely used for the delivery of DNA, the relationship 
between the properties of the formed-complexes and their biological activity remains 
widely unknown. In this study, we propose a novel application of confocal images coupled 
with quantitative colocalization towards understanding the DNA-release in living cells. This 
work compares and optimizes the different workflows available for the quantitative 
colocalization study of DNA delivery with polyethylenimine (PEI).  
A nimble workflow with the deconvolution in 3D-images was developed. Upon the 
different colocalization coefficients, Manders’ was considered to be the best for the 
tracking of complexes. Results showed that DNA/PEI were tightly interacting at the time of 
transfection and their disassembly could be observed at between 2 and 10 hours after up-
take. Heterogenicity was found in the intracellular fate of each complex. At 24 hours some 
complexes were still present underneath the nuclear envelope. Overall, this study opens 
up the possibility to evaluate particle tracking at the intracellular level by the use of 3D-
imaging. 
 

 
 

Experiment work�ow  (1) DNA/PEI specimens were covalently labeled with Cy3 and Cy5, 
respectively (2) DNA-delivery was tracked by CSLM by the optimization of specific 

acquisition parameters (3) 3D-imaging and deconvolution was applied to improve image 
quality and colocalization quantified (4) DNA/PEI disassembly process at intracellular level 
was traced for 24 hours by several colocalization coefficients with two software. DNA/PEI 

complexes were observed to tightly interact after their addition to the cell culture and 
DNA was partially released from complexes with time. 
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Cancer stem cells (CSCs) are considered as one of the main sources of the heterogeneity 
that characterizes that characterizes any tumor. This small subpopulation is characterized, 
by relative quiescence, longevity, slow cell cycle progression and high resistance towards 
radiation and cytotoxic drugs, which finally accounts for metastasis and relapse. 
Furthermore, to prevent cancer relapse, new therapeutic strategies effective against CSCs 
are required. Heme-oxygenase-1 (HO-1) has been implicated in progression and therapy 
resistance in colorectal cancer (CRC) as well as in stemnes regulation in leukemia. In this 
study we examined the role of HO-1 in the regulation of CSCs subpopulation. We used an 
in vitro model of CRC with two cell lines: HCT-116 (p53 wild-type) and HCT-116 p53 -/- 
(p53 null). CSCs were isolated by differential tripsinization. The number of spheres was 
determinated by optical microscopy. In addition, the area of the photographed spheres 
was measured using OLYMPUS cell Sens Entry 1.17 software (LEAD Technologies). We 
propose a mechanism in which HO-1 overexpression induces p53-independent de-
differentiation in CRC through the axis ECE-1/ET-1/ETR. 
 

 
 

Figure 1. Spheres from total population (PT), CSCs (TS1) and cancer non-stem cells (TR2). 
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Despite cationic polymers are widely used for the delivery of DNA, the relationship 
between the properties of the formed-complexes and their biological activity remains 
widely unknown. In this study, we propose a novel application of confocal images coupled 
with quantitative colocalization towards understanding the DNA-release in living cells. This 
work compares and optimizes the different workflows available for the quantitative 
colocalization study of DNA delivery with polyethylenimine (PEI).  
A nimble workflow with the deconvolution in 3D-images was developed. Upon the 
different colocalization coefficients, Manders’ was considered to be the best for the 
tracking of complexes. Results showed that DNA/PEI were tightly interacting at the time of 
transfection and their disassembly could be observed at between 2 and 10 hours after up-
take. Heterogenicity was found in the intracellular fate of each complex. At 24 hours some 
complexes were still present underneath the nuclear envelope. Overall, this study opens 
up the possibility to evaluate particle tracking at the intracellular level by the use of 3D-
imaging. 
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(p53 null). CSCs were isolated by differential tripsinization. The number of spheres was 
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Most experiments in advanced light microscopy include fluorescence quantitative 
microscopy analysis. The development of new microscope techniques and the 
improvement of the detection devices have evolved as the most powerful tools for 
studying the precise time point localization and position of biological molecules. However, 
when we perform an experiment we tend to consider only the controls referring to our 
experiment, assuming that the imaging system is a “perfect” machine and that might lead 
to an imprecise conclusion. How accurate and calibrated is the imaging platform that we 
use? Every quantitative measurement contains some errors that should be considered. 
Which is the error of the imaging platform? Should it be considered in our measurements? 
Also, quantitative fluorescence microscopy requires controls of all devices connected to 
the microscope: the optics must be clean and light path calibrated, homogeneous field, 
stable intensity power from the light sources, and the imaging detection devices deeply 
analyzed. In these terms, sometimes researchers pay attention to some parameters like 
the S/N ratio and the quantum efficiency of the detectors as the firm published it. 
However, did you consider that any of these parameters might have changed since those 
devices were installed at your microscope? Is your platform error being measured? Is it 
precise enough as to exclude any doubt about the reproducibility of the experiments? In 
order to trust your analysis and consider the possible error in it, first you must be 
confident that the whole imaging platform is really accurate and calibrated. 
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The Scientific-Technical Services at the University of Oviedo is a core facility for technical 
research support in different fields to university members, to research centres or 
members of other universities, and to companies1. 
The Optical Microscopy and Image Processing Unit is one of the 18 units of the Scientific-
Technical Services2. It supports researchers by providing access to advanced optical 
microscope equipment and to image processing and analysis software3. The user can 
work with technical support or receive technical formation to work self-service. There are 
three different fees to cover the instrument maintenance: from members at the university 
of Oviedo, for research centres or members of other universities and for companies. 
We are equipped with two confocal microscopes (Leica Sp2 and Leica Sp8 X), two 
fluorescence microscopes (Olympus BX61 and Leica DMR-XA) and a stereomicroscope 
Leica M205FA. We have also a Leica Laser Microdissection (LMD) made available by the 
University Institute of Oncology of Asturias – Cajastur Social Programme (IUOPA). For 
image processing and analysis we have Imaris and Huygens software and two ImageJ 
applications, one for microscopy images (ConfocalUniovi ImageJ) and one for micro-CT, 
PET-CT and MRI images (PreclinicaUniovi Fiji). 
We organize several courses on the principles and applications of confocal microscopy and 
image processing and analysis software. In addition we participate in research promotion 
and dissemination activities coordinated by the Scientific Culture and Innovation Unit at 
the University of Oviedo (UCC+i)4 such as the yearly European Researchers’ Night and 
Science and Technology Week. 
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Noble metal nanoparticles (NPs), particularly gold (Au) and silver (Ag) NPs, have 
recognized relevance in chemistry, physics, and biology because of their outstanding 
optical, electrical, and photothermal properties. Optical properties, as UV-vis spectra and 
localized surface plasmon resonance, are easily measurable signatures indicative of their 
morphology (size and shape), composition, surface chemistry, aggregation state and 
physical environment that can be used to identify molecular targets and chemical 
transformation processes.1 Due to the growing interest in the use of metal NPs in 
medicine and biology, detailed cellular studies are required before their application in vivo 
for treatment or diagnostic purposes.2 Herein, we present the observation of unlabelled 
Au NPs on Confocal Laser Scanning Microscopy (CLSM), by using the light laser reflectance 
instead of the commonly used fluorescence mode. The NPs size resolution limits for CLSM 
observation is studied experimentally. Theoretical calculations, of the size-dependent 
optical properties are also presented to support this argument. The Au NPs used were 
synthesized using the seeded growth citrate reduction method3, and the NPs sizes range 
from 15nm to 150nm. Full characterization of the produced NPs was also performed by 
Transmission Electron Microscopy (TEM), UV-Vis spectroscopy and Dynamic Light 
Scattering (DLS). Further, the intracellular observation of different sizes of Au NPs using 
the reflectance mode is also presented. This work reveals as a method to observe NPs in 
living systems in real-time and non-invasive way, which can be extended to other 
inorganic NPs. 
 

 
 

Figure 1. Confocal Imaging of Au NPs, 15nm (left) and 50nm (right), on HeLa cells. 
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This proof-of-concept study aimed to develop a novel Nucleic Acid Testing (NAT) approach 
called Chem-FISH, that will allow detecting nucleic acids in situ with single base resolution, 
i.e. to carry out in situ genotyping. Thus we will be able to detect punctual mutation as 
well as SNPs either in messenger RNA or genomic DNA and its locations in the cells. 
The Chem-FISH approach is based on abasic PNAs probes and aldehyde-modified 
nucleobases (SMART-Nucleobases) that through a dynamic chemistry reaction allow the 
unequivocal identification of the nucleotide under interrogation(1). As signal amplification 
strategy, nanoparticles as well as enzymatic complex will be studied.  
We present the first stage of this project, being the validation of Cy3-labelled PNAs probes 
designed to hybridize to repetitive sequences in chromosomes with high specificity as a 
co-localization strategy to avoid false negatives results. Colon cancer cells (HT-29) were 
used to carry out this optimization step. 
 

 
 

Figure 1. Hybridization of Cy3-labelled PNAs probes to high specific regions in 
chromosomes and interphase nuclei from HT-29 cell line. 

 
References 
[1] Bowler, F. R.; Reid, P. A.; Boyd, A. C.; Diaz-Mochon, J. J.; Bradley, M., Dynamic 
chemistry for enzyme-free allele discrimination in genotyping by MALDI-TOF mass 
spectrometry. Analytical Methods 2011, 3 (7), 1656-1663. 
  

84



SPAOM2018  Spanish Portuguese Meeting for Advanced Optical Microscopy  
 

P20. Unlabelled Confocal Microscopy Imaging of 15 to 150 nm Gold 
Nanoparticles 
 
Gusta MF1, Valeri M4, Molinos M4, Puntes VF1,2,3* 
 
1. Vall d’Hebron Institut de Recerca, Pg de la Vall d’Hebron 119-129, 08035 Barcelona, Spain. 
2. Institut Catala de Nanociencia i Nanotecnologia, Campus de la UAB, 08193 Barcelona, Spain. 
3. Institut Catala de Recerca i d’Estudis Avançats, Pg Lluís Companys 23, 08010 Barcelona, Spain. 
4. UAT, Vall d’Hebron Institut de Recerca, Pg de la Vall d’Hebron 119-129, 08035 Barcelona, Spain. 
*Author for correspondence: marta.valeri@vhir.org 
 
Keywords: nanoparticles, scattering, confocal microscopy. 
 
Noble metal nanoparticles (NPs), particularly gold (Au) and silver (Ag) NPs, have 
recognized relevance in chemistry, physics, and biology because of their outstanding 
optical, electrical, and photothermal properties. Optical properties, as UV-vis spectra and 
localized surface plasmon resonance, are easily measurable signatures indicative of their 
morphology (size and shape), composition, surface chemistry, aggregation state and 
physical environment that can be used to identify molecular targets and chemical 
transformation processes.1 Due to the growing interest in the use of metal NPs in 
medicine and biology, detailed cellular studies are required before their application in vivo 
for treatment or diagnostic purposes.2 Herein, we present the observation of unlabelled 
Au NPs on Confocal Laser Scanning Microscopy (CLSM), by using the light laser reflectance 
instead of the commonly used fluorescence mode. The NPs size resolution limits for CLSM 
observation is studied experimentally. Theoretical calculations, of the size-dependent 
optical properties are also presented to support this argument. The Au NPs used were 
synthesized using the seeded growth citrate reduction method3, and the NPs sizes range 
from 15nm to 150nm. Full characterization of the produced NPs was also performed by 
Transmission Electron Microscopy (TEM), UV-Vis spectroscopy and Dynamic Light 
Scattering (DLS). Further, the intracellular observation of different sizes of Au NPs using 
the reflectance mode is also presented. This work reveals as a method to observe NPs in 
living systems in real-time and non-invasive way, which can be extended to other 
inorganic NPs. 
 

 
 

Figure 1. Confocal Imaging of Au NPs, 15nm (left) and 50nm (right), on HeLa cells. 
 
References 
1. Piella, J., et al. Zeitschrift für Phys. Chemie 2017, 231, 33–50. 
2. García-Fernández, L., et al. Nanoscale 2017, 9, 6111–6121. 
3. Bastús, N. G.et al. Langmuir 2011, 27, 11098–11105.  

SPAOM2018  Spanish Portuguese Meeting for Advanced Optical Microscopy  
 

P21. Validation of fluorescent labelled pnas probes for the detection of 
nucleic acids in situ (chem-fish) through dynamic chemistry and 
nanotechnology  
 
Robles-Remacho Agustin1,2, Luque-Gonzalez M. Angélica1,2, Sanchez-Martín 
Rosario M.1,2, Diaz-Mochon Juan José*1,2. 
 
1. GENyO (Pfizer-University of Granada-Junta de Andalucía Centre for Genomics and Oncological 
Research). 18016, Avda. de la Ilustración 114, 18016 Granada, Spain. 
2. University of Granada. Dept. Medicinal and Organic Chemistry, Faculty of Pharmacy, Campus 
Universitario de Cartuja, 18071, Granada, Spain. 
*E-mail for correspondence: juanjose.diaz@genyo.es 
 
Keywords: RNA-FISH, PNAs, Nucleic Acid Testing (NAT), dynamic chemistry, 
nanotechnology. 
 
This proof-of-concept study aimed to develop a novel Nucleic Acid Testing (NAT) approach 
called Chem-FISH, that will allow detecting nucleic acids in situ with single base resolution, 
i.e. to carry out in situ genotyping. Thus we will be able to detect punctual mutation as 
well as SNPs either in messenger RNA or genomic DNA and its locations in the cells. 
The Chem-FISH approach is based on abasic PNAs probes and aldehyde-modified 
nucleobases (SMART-Nucleobases) that through a dynamic chemistry reaction allow the 
unequivocal identification of the nucleotide under interrogation(1). As signal amplification 
strategy, nanoparticles as well as enzymatic complex will be studied.  
We present the first stage of this project, being the validation of Cy3-labelled PNAs probes 
designed to hybridize to repetitive sequences in chromosomes with high specificity as a 
co-localization strategy to avoid false negatives results. Colon cancer cells (HT-29) were 
used to carry out this optimization step. 
 

 
 

Figure 1. Hybridization of Cy3-labelled PNAs probes to high specific regions in 
chromosomes and interphase nuclei from HT-29 cell line. 
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Exosomes are cell-derived nano-scale particles. They belong to the family of extracellular 
vesicles (EV) and are involved in intercellular communication. Recent studies show 
evidence of the existence of distinguishable groups defined by their biophysical properties 
and molecular composition1. However, due to the large number of artefacts that affects 
transmission electron microscopy (TEM) images making difficult the automatic extraction 
of information, manual analysis is normally performed. Manual analysis is extremely 
laborious and time-consuming. Moreover, it leads to subjective and error prone 
quantitative measurements. Hence, in this work, we propose a fully automatic method for 
the segmentation of exosomes in TEM images. It exploits a fully residual U-net 
architecture to delineate exosomal regions and a Radon-transform-based postprocessing 
to split clustered exosomes. By comparing the segmentation results obtained with 
manually established reference annotations, we show that our method achieves a Jaccard 
coefficient of 80%, being among the highest ones published so far2. 
 

 
Figure 1. (a) Original image data with the pixel size of 1.56 nm. (b) Ground truth. (c) Result 

of the method. (d-f) respective zoom of (a-c) in the region delimited by the red square. 
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Vimentin and glial fibrillary acidic protein (GFAP) belong to the type III intermediate 
filament (IF) protein class, which form cytoplasmic networks supporting cell architecture 
and organelle positioning. Nevertheless, the distribution of vimentin and GFAP in mitosis 
is not fully understood.   
We have studied filament distribution by fluorescence confocal microscopy. Here we show 
that in several cell types both vimentin and GFAP filaments redistribute to the cell 
periphery during mitosis localizing close to the actomyosin cortex.  
Superresolution microscopy through stimulated emission depletion (STED) was used to 
monitor the interaction of vimentin with actin in mitosis. Three-dimensional 
reconstruction revealed that vimentin filaments form a robust scaffold framework 
protruding through the actin cortex. Co-localization was analyzed by calculating the 
Pearson correlation coefficient and the percentage of co-localization (Fig. 1).  
Optical microscopy revealed to be a valuable technique to study the interaction of 
intermediate filaments with the actin cortex in mitosis. 
 

 
 

Figure 1. 3D reconstructions evidencing the robust basket-shaped vimentin framework 
(A). STED super-resolution microscopy and co-localization analysis reveal the proximity of 

both proteins at certain locations along the mitotic cortex (B). 
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Filopodia are cell membrane protrusions composed of dynamic bundles of actin-rich 
filaments, with crucial roles in many physiological and pathological processes. State-of-
the-art optical microscopy and fluorescent reporters facilitate observations of such 
processes at the expense of enormous amounts of 3D+t image data to be processed and 
quantitatively evaluated using automatic bioimage analysis solutions. However, objective 
assessments of these solutions are often arduous due to limited availability of public 
bioimage datasets accompanied by reference annotations, the preparation of which is 
subjective, highly error-prone, and extremely laborious. 
In this contribution, we present a user-friendly on-line interface (Fig. 1) to facilitate the 
use of our recent simulators [1,2] that generate completely annotated, synthetic 3D+t 
fluorescence microscopy image data of motile cells with filopodia of user-controlled 
structural and temporal attributes. The on-line interface was designed to allow one to 
create benchmark datasets not only for in-depth performance evaluation of fully 3D 
filopodium segmentation and tracking methods, concerning the number, morphology, and 
lifetime of filopodia, and the quality of image data in terms of signal-to-noise and 
anisotropy ratios, but also for training of widespread deep-learning approaches [3]. 
 

 
 

Figure 1. The on-line interface main panel and maximum intensity projections of the 
corresponding isotropic 3D+t image data of a single cell with branching �lopodia. The 

scale bars correspond to 5 �m. 
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Reactive oxygen species (ROS) are known to be involved in the onset and development of 
multiple diseases, including cancer, cardiovascular diseases, rheumatoid arthritis, 
neurodegenerative diseases, diabetes, allergies and other immune dysfunctions1.  Of the 
different reactive oxygen species, the hydroxyl radical (•OH) stands out as one of the most 
reactive, playing an important role in many physiological and pathological processes. Here 
we report a novel, two-photon optimised, activatable turn-on fluorescent probe with good 
selectivity and sensitivity towards •OH. We demonstrate that this probe’s fluorescence is 
specifically activated by ROS activity and that it allows lysosomal •OH generation to be 
followed in mouse embryonic fibroblasts. 
 

 
 

Figure 1. The specific accumulation of activated ROS probe (green) in lysosomes (B & B2; 
Red) but not mitochondria (A & A2; Red). Scale Bar – 10 µm 
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Fluorescent probes are essential tools for studying biological systems. The last decade has 
witnessed particular interest in the development of two-photon excitable probes, due to 
their advantageous features in tissue imaging compared to one-photon probes. [1] Two 
widely employed molecular design strategies, that are followed to generate efficient two-
photon absorbers, are: (a) architectures that integrate electron donors and acceptors or 
(b) structures that count only either on acceptor or on donor moieties. In our research 
program, related to the expansion of the pool of four-coordinate organoboron and 
squaraine chromophores, we have made use of these design approaches to provide novel 
fluorophores that show high brightness combined with strong two-photon absorption 
properties. These structures include N,C-chelates building on borylated arylisoquinolines 
(BAI dyes),[2] boronic acid derived salicylidenehydrazone complexes (BASHY dyes)[3] or 
bis(dioxaborines) with electronically variable π-bridges and squaraines derivatives (Figure 
1).[4] In this work we will give an overview of the photophysical rationales behind these 
structures and show some preliminary results of bioimaging applications. 
 

 
 

Figure 1. General structures of chromophores. 
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Studies in children with congenic diaphragmatic hernia have shown a high prevalence of 
sudden neurosensory deafness. Immune system related hearing loss it is demonstrated in 
another types of congenic malformations. Preliminary results indicate alteration in 
immune response of CDH foetus from a rat model induced with nitrofen. 
Immunohistochemistry study realized with CD68 antibody against innate immune system 
showed increased staining in CDH foetus compare with control healthy ones. Our main 
objective is to find a relationship between immune system altered responses and CDH in 
developing inner ear. Therefore, the present study aims to compare different image 
processing methods in order to corroborate that during inner ear development in HDC 
foestus there is an alterated immune response. To demonstrate our hypothesis, pregnant 
rats were treated on E9.5 with either nitrofen (1mg/250 g i.p.) or olive oil alone and the 
foetuses were recovered on E15, E18 and E21. The study of the activation of the immune 
system was conducted employing CD68 immunohistochemistries. The image analysis was 
made with two blind observers and with Image J software. Results obtained by two blind 
observers showed statistical differences between E21 CDH group compared with the 
others control and day groups. Non-significant differences were observed by two blind 
method, but similar tendency between both methods was correlated. 
  

90



SPAOM2018  Spanish Portuguese Meeting for Advanced Optical Microscopy  
 

P26. Molecular engineering of two-photon absorbing fluorophores 
 
Pearson JR2*, Collado D1,2*, Stamenkovic V1, Perez-Inestrosa E1,2 
 
1. Dept. Organic Chemistry, Universidad de Malaga-IBIMA, Málaga 29071, Spain. 
2. Andalusian Centre for Nanomedicine and Biotechnology-BIONAND, Parque Tecnológico de 
Andalucía, Málaga 29590, Spain. 
*Author for correspondence: dcollado@uma.es 
 
Keywords: two-photon microscopy, fluorescence, molecular engineering, four-coordinate 
organoboron, squaraine. 
 
Fluorescent probes are essential tools for studying biological systems. The last decade has 
witnessed particular interest in the development of two-photon excitable probes, due to 
their advantageous features in tissue imaging compared to one-photon probes. [1] Two 
widely employed molecular design strategies, that are followed to generate efficient two-
photon absorbers, are: (a) architectures that integrate electron donors and acceptors or 
(b) structures that count only either on acceptor or on donor moieties. In our research 
program, related to the expansion of the pool of four-coordinate organoboron and 
squaraine chromophores, we have made use of these design approaches to provide novel 
fluorophores that show high brightness combined with strong two-photon absorption 
properties. These structures include N,C-chelates building on borylated arylisoquinolines 
(BAI dyes),[2] boronic acid derived salicylidenehydrazone complexes (BASHY dyes)[3] or 
bis(dioxaborines) with electronically variable π-bridges and squaraines derivatives (Figure 
1).[4] In this work we will give an overview of the photophysical rationales behind these 
structures and show some preliminary results of bioimaging applications. 
 

 
 

Figure 1. General structures of chromophores. 
 
References 
1. H. M. Kim, B. R. Cho, Chem. Rev. 2015, 5014–5055. 
2. V. F. Pais, M. M. Alcaide, R. López-Rodríguez, D. Collado, F. Nájera, E. Pérez-Inestrosa, E. 
Álvarez, J. M. Lassaletta, R. Fernández, A. Ros, U. Pischel, Chem. Eur. J. 2015, 21, 15369-
15376. 
3. M. M. Alcaide, F. M. F. Santos, V. F. Pais, J. I. Carvalho, D. Collado, E. Pérez-Inestrosa, J. 
F. Arteaga, F. Boscá, P. M. P. Gois, U. Pischel, J. Org. Chem. 2017, 82, 7151-7158. 
4. A. Moneo Marín, J. P. Telo, D. Collado, F. Nájera, E. Pérez-Inestrosa, U. Pischel, Chem. 
Eur. J. 2018, 24, 2929-2935. 
  

SPAOM2018  Spanish Portuguese Meeting for Advanced Optical Microscopy  
 

P27. A comparative study of image analysis methods in immune cell expression 
of rat developing inner ear 
 
Sánchez-Gismera P1, Valdeolivos-De Opazo L1, Martínez Martinez L2, Tovar JA, 
Vallejo-Cremades MT1,2* 
 
1. Image Platform, IdiPaz, Institute of Biomedical Research of La Paz University Hospital, La Paz 
University Hospital, Paseo de la Castellana 261 Madrid, Spain. 
2. Congenit Malformations Laboratory/ Paediatric Surgery Department. La Paz University Hospital, 
Paseo de la Castellana 261 Madrid, Spain. 
*Author for correspondence: tvallejo.hulp@salud.madrid.org 
 
Keywords: diaphragmatic hernia, sudden hearing loss, inner ear, development, nitrofen. 
 
Studies in children with congenic diaphragmatic hernia have shown a high prevalence of 
sudden neurosensory deafness. Immune system related hearing loss it is demonstrated in 
another types of congenic malformations. Preliminary results indicate alteration in 
immune response of CDH foetus from a rat model induced with nitrofen. 
Immunohistochemistry study realized with CD68 antibody against innate immune system 
showed increased staining in CDH foetus compare with control healthy ones. Our main 
objective is to find a relationship between immune system altered responses and CDH in 
developing inner ear. Therefore, the present study aims to compare different image 
processing methods in order to corroborate that during inner ear development in HDC 
foestus there is an alterated immune response. To demonstrate our hypothesis, pregnant 
rats were treated on E9.5 with either nitrofen (1mg/250 g i.p.) or olive oil alone and the 
foetuses were recovered on E15, E18 and E21. The study of the activation of the immune 
system was conducted employing CD68 immunohistochemistries. The image analysis was 
made with two blind observers and with Image J software. Results obtained by two blind 
observers showed statistical differences between E21 CDH group compared with the 
others control and day groups. Non-significant differences were observed by two blind 
method, but similar tendency between both methods was correlated. 
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free & clearing 

Imaging Collagen Fibers in Lam  ellar Bone Using Green Polarization 
Microscopy 
 
Santiago Gomez  
 
Dept. Anatomía Patológica, Universidad de Cadiz, Plaza Falla 9, 11003 Cadiz, Spain  
*E-mail for correspondence: santiago.gomez@uca.es 
 
Keywords: lamellar bone, collagen, polarization, 505nm dichroic mirror, phosphomolybdic 
acid. 
 
Collagen fibres were directly visualised in lamellar bone tissue using a new method termed 
green polarization microscopy. This method uses a light microscope in a novel 
configuration plus specially prepared bone sections. The light microscope was equipped 
with crossed polarizers, a 505-nm dichroic mirror that was tilted at 45º plus a 520-nm 
barrier filter, and a vertical illumination system that uses white light. The mirror, in 
combination with the analyser, is used to produce green interference colour. We used this 
system to image bone sections (10-µm thick) that were decalcified and counterstained 
with phosphomolybdic acid solution. Sharp, high-resolution images of collagen fibres were 
formed at the focal plane and appeared green against a black field (Figure). 
 

 
 

Figure. Comparison of green polarization microscopy with conventional polarization 
microscopy. Figure shows a thin section of lamellar bone from a human femur viewed 
using circularly polarization microscopy (left) and using green polarization microscopy 

(right). Scale = 20 µm 
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Microscopy (SPIM) 
 
Mesoscopic imaging brings the opportunity to navigate inside thick tissues and even 
whole organs at cellular resolution.  
Imaging 3D specimens relies on making the samples transparent and in an indispensable 
permeabilization steps to allow labelling reagents to penetrate well inside the depth of 
the tissue. A growing list of tissue clearing protocols has been reported over the last years 
but many old fashioned staining methods still have to be tested for 3D histology. I will 
show tissues and specimens chemically cleared using different techniques (BABB, CUBIC, 
iDISCO, CLARITY-TDE), and illustrate the parameters to be considered when selecting the 
appropriate protocol. As examples, we will take a tour throught the architecture of an 
adult mouse lung and brain, unveil some details of an octopus anatomy and show the 
mechanics behind the locomotory apparatus of a caterpillar. 
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Key Words: confocal microscopy, nonlinear microscopy, multiphoton microscopy, 
second-harmonic generation (SHG).  
 
In this workshop, the basic concepts of nonlinear microscopy, based on the use of 
second harmonic-generation and its use to extract molecular information from 
selected SHG active biological organisms and tissues will be presented.  
The workshop will start with a brief explanation of the principle of operation of a 
laser scanning microscope and a nonlinear microscope. Then the concept of 
second-harmonic generation (SHG) and the conditions needed on a biological 
sample to display an efficient SHG signal, will be introduced. This will be followed 
by presenting the use of polarization of the excitation beam to extract molecular 
information from several samples, without the need of any exogenous contrast 
agent1. The results will be shown for different samples and model organisms 
including starch, C. elegans worms, cultured neurons, excised mammalian tissues 
and ex-vivo human corneas2.   
 

 
Fig. 1. Left panel: Average intensity of the pSHG images acquired from 
human corneal tissue. Central panel: helical pitch angle of collagen. 
Right panel: Collagen fibers orientation. Field of view is 100 μm 
(adapted from ref. [2]) 
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and P. Loza-Alvarez, "In vivo, pixel-resolution mapping of thick �laments’ 
orientation in nonfibrilar muscle using polarization-sensitive second harmonic 
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WS2. HCS & Data mining 
Part 1 – HCS Assay Design 
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High Content Screening (HCS) technology has been developed aiming to accelerate image-
based scientific discoveries.  In order to phenotypically screen large number of small 
molecules or RNAi libraries one needs to bring throughput to image acquisition. High 
Content imagers are capable of acquiring thousands of microscopy images and deliver 
them to image analysis software packages also able to identify and quantify regions of 
interest in very short time. During this workshop you´ll be introduce to HCS and hints will 
be given on experimental design, namely, assay development, image acquisition, data 
storage, image analysis and data analysis.  
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The implementation of robust image analysis pipelines is critical in any high content 
screening campaign. In this workshop we will showcase CellProfiler (http://cellprofiler.org) 
as an excellent tool for batch image analysis and discuss good practices regarding the 
analysis of the numerical data thereby generated, including (i) exploratory data analysis; 
(ii) linking numerical features to raw images; and (iii) reproducible statistical analysis. Data 
analysis will be performed with shinyHTM (https://github.com/hmbotelho/shinyHTM), a 
statistical analysis tool developed at the University of Lisboa and the EMBL. 
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Spanish National Cancer Research Centre (CNIO), Spain 
 
HCS workflows are developed to quantify and phenotype thousands of cells. The correct 
interpretation of these results needs to manage long data spreadsheets and the creation 
of graphs and clear data mining protocols. 
During this part of the workshop, we will review the most common calculations to define 
the assay quality and to identify possible hits. To help with basic calculations and simple 
graphics creation we will use Excel (Microsoft) routines and shortcuts. Additionally to 
perform more complex HCS data exploration and machine learning classifications we will 
show how to create advanced data mining workflows by using Orange open source 
software (https://orange.biolab.si/). 
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We present a new resource, www.celltrackingchallenge.net, for those who attend to the 
computer analysis of live cell image sequences, especially segmentation followed by 
tracking of individual cells or cell nuclei. The resource is based on the combined report1 on 
the results of three editions of the Cell Tracking Challenge, an ongoing initiative aimed at 
promoting the development and objective evaluation of cell segmentation and tracking 
algorithms. With 27 participating algorithms and a data repository consisting of 13 data 
sets from various microscopy modalities (see Fig. 1), the resource displays today’s state-
of-the-art methodology in the field. We analyzed the challenge results using performance 
measures for segmentation and tracking that rank all participating methods. We also 
analyzed the performance of all of the algorithms in terms of biological measures and 
practical usability. Given the diversity of the datasets, we do not declare a single winner of 
the challenge. We present instead the results for each individual dataset separately. The 
challenge is open to further submissions of new methods that are regularly evaluated and 
the leaderboard consequently updated. The resource will be gradually enhanced and new 
image data will be added. 
 

 
Figure 1. Sample images of the challenge data sets1. 

 
References 
1. V. Ulman, et al. An objective comparison of cell-tracking algorithms. Nature Methods 14 
(12): 1141-1152, 2017. 
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Part 1  – Machine learning/Deep Learning: history, theory 
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Technological advances in the last decades have made possible to automatize many tasks 
that required a significant amount of time and repetitive manual work. Nowadays 
technology allows us to work with big data and automatize tasks that are not simply 
mechanical but require a certain degree of intelligence. Data mining and machine learning 
techniques have achieved great results in this direction, making intelligent systems an 
important part of business models. In this part of the workshop we will make an 
introduction to the basic theoretical concepts of machine learning following a historical 
order, to later jump into the basis of deep learning and their applications in computer 
vision and image analysis.  
 

 
Figure 1. Example of convolutional neural network  
Source: http://deeplearning.net/tutorial/lenet.html 
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In the first part of the workshop, we have seen that deep learning has brought very 
exciting developments in computer vision. But, what about bioimage analysis? For 
which types of projects should it be considered? What are the practical challenges 
and limitations? In the second part of the workshop, we will answer these 
questions.  
We will start providing a review about the state of the art on the subject. Then, we 
will focus on the particularities of working with this type of data: what is the 
casuistry inherent to data annotation, where can we find useful data repositories, 
what are the best strategies to evaluate the results and so on. Finally, upcoming 
trends in bioimage analysis using deep learning tools will be presented. 
 

 
 

Figure 1. Number of publications per year related to the use of deep learning in 
microscopy. Source: webofknowledge.com, search done for “deep learning 

microscopy” by topic. .  
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First, some of the key concepts about classification by neural networks covered in the first 
part of the workshop will be illustrated from several examples running in Tensorflow 
playground. Next, the basic steps and options to set up a starting deep learning 
environment will be covered and commented. This includes, installing and configuring a 
versatile Python package (Anaconda), a GPU toolkit (CUDA), two popular deep learning 
libraries (Tensorflow and Keras) and two development environments (Jupyter notebook 
and PyCharm). Next, neural networks of incremental complexity will be designed 
interactively, trained and benchmarked to classify handwritten numbers from the MNIST 
database. 
 

 
 

Figure 1. Input feature space of a neural network  
Source: 

https://cntk.ai/pythondocs/CNTK_103D_MNIST_ConvolutionalNeuralNetwork.html 
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Advanced light microscopy in plants involves many difficulties, mainly due to high 
autofluorescence, the presence of cell walls and because of working with a whole 
organism or a piece of tissue instead of single cells. We will show how we have managed 
to overcome some of these problems in order to apply cutting edge technologies to 
Arabidopsis and Nicothiana Benthamiana, and obtain high quality images and reliable 
results. The presence of whole tissue barriers, such as cuticles, in aerial parts and the 
presence of cell walls greatly limits the penetration of subcellular stains.  We will discuss 
methods for obtaining better staining results.  Root drift can be a major problem for long 
timelapse experiments or thick z-series acquisitions, but proper sample preparation and 
fast acquisition techniques such as Spinning disk confocal microscopy can help minimise 
this problem. We will also show how any remaining drift can be corrected by image 
processing with open-source software. Cell walls are also a limitation for techniques that 
require a very small working distance, such as Total Internal Reflection Fluorescence 
(TIRF).  It has even been suggested that such techniques cannot be applied to plants, but 
we will show that it is actually possible and how to do it. 
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In situ molecular identification techniques using advanced microscopy and bioimaging 
technologies have become essential tools to analyze plant cell organization and dynamics, 
particularly in asynchronous processes occurring in different cell types or populations of a 
plant organ/tissue or in vitro culture. We have used this methodology, with specific 
molecular probes, to dissect plant developmental processes like pollen development and 
microspore embryogenesis, in planta and in vitro cultures, adapting methods to plant 
material for further analyses at confocal and electron microscopy levels. A main challenge 
of in situ molecular identification is to maintain cell architecture as close as possible to the 
in vivo state, keeping the required chemical and antigenic reactivity for target recognition. 
Correct processing of plant samples for in situ analyses has to overcome the limitations 
associated with plant cell specific features such as hardness, heterogeneity, presence of 
cell wall, large vacuoles, etc. Low temperature processing of samples or cryomethods, 
including cryofixation, cryoultramicrotomy, freeze-substitution and cryoembedding, have 
been successfully adapted in our lab to plant cells, permitting accurate in situ localization 
of molecules, by reproducible and reliable assays, even when they are scarce or associated 
with membranes, like tilakoid and autophagic proteins. These approaches have provided 
unique images of the cell dynamics, as well as spatial and temporal patterns of expression 
of key genes and proteins during pollen development, microspore reprogramming and 
embryo formation, unveiling the underlying regulatory processes. The findings obtained 
by in situ molecular identification techniques using advanced microscopy have provided 
new insights into the plant cell organization and function. 
 
Funding: Supported by projects (AGL2014-52028-R, AGL2017-82447-R) funded by MINECO 
and ERDF/ FEDER. 
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Commercially available light-sheet microscope, Lightsheet Z.1, offers innovative 
opportunities for developmental live cell imaging of plants. Among other benefits, vertical 
mounting of the plant samples prefers light-sheet fluorescence microscopy as the only 
method allowing long-term bioimaging of plants during their development in near-
environmental conditions. The geometry of the Lightsheet Z.1 system is based on sample 
insertion to the stage from above, which requires specific strategies for sample 
preparation. We developed protocol for preparation of living plants for long-term light-
sheet fluorescence microscopy imaging at diverse scales, ranging from subcellular 
compartments up to whole seedlings. Unlike classical approach of animal developmental 
biology using long-term imaging on specimens fully embedded in agarose, however 
leading to reduced aeration, compromised viability and limitations in the duration of 
imaging experiments of plant samples, we prepare plants in an “open system”, where root 
is growing vertically in the Phytagel-solidified culture medium and shoot placed in aerated 
space has access to oxygen and light. Using Arabidopsis plants with fluorescently labelled 
markers for microtubules, actin filaments and endosomes, we present examples from the 
imaging of individual plant organs such as roots, hypocotyls and cotyledons, different 
tissues and cell types as well as visualization and tracking of different subcellular 
organelles. 
 
Acknowledgement 
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(CZ.02.1.01/0.0/0.0/16_019/0000827). 
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Studying the microscopic interactions between bacterial communities in vitro and on plant 
surfaces can be experimentally challenging. Difficulties include differences in the 
expression of fluorescent proteins, the auto-fluorescence of plant cells, bacteria and their 
culture media, and variations in the growth ratios of different bacterial species. This 
workshop will discuss some of the problems related with the analysis of bacterial 
interactions with long-term confocal microscope time-lapse acquisitions, and the 
characterization and quantification of complex bacterial interactions on plant surfaces. 
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Immunofluorescence microscopy is a powerful tool for both the localization and 
endogenous expression levels of specific proteins, especially for non-transgenic plants. 
However, sample preparation and cell labelling with specific antibodies still represents a 
major challenge for immunolocalization studies. This presentation describes the current 
advances in sample preparation enabling efficient immunofluorescence labelling of both, 
single cells as well as in depth microscopic analysis of inner cell layers, tissues and organs 
of higher plants. Special emphasis will be laid on the cell wall-targeted treatments aimed 
towards improving the whole-mount immunolocalization of intracellular antigens. 
Advanced molecular tools for indirect immunofluorescence in plants will also be 
discussed.  
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As a leading manufacturer of Microscopes, ZEISS are providing state-of-the-art hardware 
for image acquisition in a comprehensive collection of solutions from Light Microscopy, 
including Confocal and Super-resolution technologies, via X-ray microscopes up to 
Electron & Helium-Ion microscopes. However, Image Acquisition is only half the job done. 
Present-day life-science research demands additional and reproducible Image Processing 
& Analysis. 
Here, we will present novel & ground-breaking Image Processing and Analysis solutions 
from ZEISS, as there are: ZEISS Intellesis and APEER. The former being a ZEN module based 
on Machine Learning for easy and precise Image Segmentation. APEER is a cloud-based 
digital microscopy platform providing modules and full workflows for both Image 
Processing and Analysis to offer highest flexibility, as you can implement directly custom-
made scripts or select from a range of public peer-to-peer builds. 
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Morphological and Functional Evaluation of Compound Activity in 3D 
Cultures Using High Content Screening 
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There is an increasing interest in using more complex, biologically relevant, and predictive 
cell-based assays for assay development and compound screening. We will present 
multiparametric data comparing 2D and 3D cell culture models in automated confocal 
imaging of neurotoxicity and hepatotoxicity assays.  Data presented include 
concentration-dependent inhibitory effects of compounds on the complexity of 3D 
networks. We will discuss functional and morphological assays used to evaluate 3D 
spheroids and organoids supporting their use in testing drug candidates and for toxicity 
assessment. 
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Researchers who study dynamic cellular and intracellular processes face the challenge of 
dynamically acquired data with hundreds of time steps imaging thousands of objects to be 
detected and tracked. Thermo Scientific™ Amira™ Software for Cell Biology offers a 
comprehensive toolbox of image processing methods that can be assembled into custom 
detection workflows. These workflows can then be automated and applied to large time 
series data. Subsequently, these objects can be tracked using fully automated methods 
powered by the academic standard, u-track 3D. In addition, correlative studies can be 
conducted using inter-modality registration methods that allow freedom in workflow 
design. 
 
References  
https://www.fei.com/software/amira-for-cell-biology/ 
https://cases.amira-avizo.com/?industry_amira_avizo=Life+Sciences+%26+Medical 
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Understanding the structural organization of organs and organisms at the cellular level is a 
fundamental challenge in biology. This task has been approached by reconstructing three-
dimensional structure from images taken from serially sectioned tissues, which is labor-
intensive, time-consuming and error-prone. Recent advances in tissue clearing techniques 
allow visualization of cellular structures and neural networks inside unsectioned tissues or 
entire organisms. However, currently available protocols require long process times1. 
Here, we present a rapid and highly reproducible clearing system: the X-CLARITYTM. This 
system clears tissues or the whole body within hours while preserving tissue architecture 
and protein-based signals derived from endogenous fluorescent proteins. Moreover, X-
CLARITYTM is compatible with conventional immunolabeling methods and expedites 
antibody penetration into thick specimens. To optimize the IHC process we introduce the 
DeepLabelTM Antibody Staining Kit for efficient antibody penetration, site-specific 
labelling with a simple protocol and ready-to-use reagents. Combining X-CLARITYTM with 
DeepLabelTM, the speed and consistency allows high-content mapping and analysis of 
normal and pathological features in whole organs and organisms. 
 

 
Figure 1. Thy1-YFP mouse brain slices cleared with the X-CLARITY™ systems and 
reagents. Thy1-YFP (green), Anti-Collagen IV (red), TO-PRO-3 (blue). 
 
References 
1.- Lee, E. et al. ACT-PRESTO: Rapid and consistent tissue clearing and labeling method for 
3-dimensional (3D) imaging. Sci. Rep. 6, 18631; doi: 10.1038/srep18631 (2016). 
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The Hyperion™ Imaging System is a metal-tagged antibody-directed Imaging Mass 
Cytometry™ (IMC™) platform, capable of simultaneous detection of 4 to 37 protein 
markers at subcellular resolution, from a single scan, and surpassing current capabilities of 
fluorescence imaging. 
The sheer diversity inherent in the immune repertoire combined with a range of tissues 
specific cellular phenotypes requires an imaging solution that offers the right balance 
between subcellular resolution and spatial visualization to measure a relatively large 
number of both cell surface and intracellular protein markers. We described a systematic 
Imaging Mass Cytometry workflow from sample preparation to image acquisition and data 
analysis for a typical immuno-oncology study to identify the immune cell population in 
human lung carcinoma samples on a tissue microarray (TMA). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hyperion images of 20 immune, tumor and structural markers identified on a 1 mm x 1 
mm lung carcinoma core in a formalin-fixed, paraffin-embedded tissue microarray slide. 

Scale bars are equal to 100 μm. 
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Main Text. With OPERETTA CLS and OPERA PHENIX you can study more complex models 
such as primary cells, live cells, cells cultured in 3D or zebrafish, and generate detailed 
phenotypic fingerprints for deeper biological insights using the Operetta CLS™ high-
content analysis system.  
Featuring a unique combination of technologies, the system delivers all the speed, 
sensitivity and resolution you need to acquire images and reveal fine sub-cellular details. 
With up to 8 fluorescence excitation sources, and confocal and widefield fluorescence, it 
offers flexibility in excitation and imaging modes for many challenging applications. 
Including the simple and powerful Harmony 4.8 software, Operetta CLS™ lets you:  
- Find even subtle phenotypic changes 
- Accelerate 3D image acquisition and analysis 
- Better understand spatial relationships 
- Discover new perspectives not visible in 2D 
- Measure volume and morphology in 3D 
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number of both cell surface and intracellular protein markers. We described a systematic 
Imaging Mass Cytometry workflow from sample preparation to image acquisition and data 
analysis for a typical immuno-oncology study to identify the immune cell population in 
human lung carcinoma samples on a tissue microarray (TMA). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hyperion images of 20 immune, tumor and structural markers identified on a 1 mm x 1 
mm lung carcinoma core in a formalin-fixed, paraffin-embedded tissue microarray slide. 

Scale bars are equal to 100 μm. 
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*E-mail for correspondence: veronique.berchet@perkinelmer.com 
 
Keywords: High Content Screening, phenotypic analysis, fluorescence, confocal, 3D 
models 
 
Main Text. With OPERETTA CLS and OPERA PHENIX you can study more complex models 
such as primary cells, live cells, cells cultured in 3D or zebrafish, and generate detailed 
phenotypic fingerprints for deeper biological insights using the Operetta CLS™ high-
content analysis system.  
Featuring a unique combination of technologies, the system delivers all the speed, 
sensitivity and resolution you need to acquire images and reveal fine sub-cellular details. 
With up to 8 fluorescence excitation sources, and confocal and widefield fluorescence, it 
offers flexibility in excitation and imaging modes for many challenging applications. 
Including the simple and powerful Harmony 4.8 software, Operetta CLS™ lets you:  
- Find even subtle phenotypic changes 
- Accelerate 3D image acquisition and analysis 
- Better understand spatial relationships 
- Discover new perspectives not visible in 2D 
- Measure volume and morphology in 3D 
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SP8 FALCON: Lifetime imaging in an instant  
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Keywords: lifetime, FLIM, FALCON, SP8, Fluorescence. 
 
The new Leica SP8 FALCON (FAst Lifetime CONtrast) is the future of functional imaging. 
Harness the power of fluorescence lifetime to investigate cellular physiology and explore 
dynamics in living cells. 
SP8 FALCON is the first truly integrated solution for Fluorescence Lifetime Imaging (FLIM) 
and delivers benchmark results at least 10x faster than conventional systems. 
SP8 FALCON adds a new dimension of contrast to your imaging, opening the door to 
biosensing and tracking of interactions between proteins. FLIM information is now 
available for all modalities of the SP8 platform. 
All abstracts must follow this template (an example in provided in the next page). Styles 
are provided within this template. 
 

 
 
Histological section from cat eye. Simultaneous spectral (grey) and FLIM (color) confocal 
imaging reveals contrast by lifetime. Acquisition and visualization using SP8 FALCON and 
LAS X software. 
 
Now you can: 
Follow fast molecular interactions via FLIM-FRET (Förster Resonance Energy Transfer) 
Use biosensors to detect changes in metabolic state and microenvironment 
Apply lifetime contrast to separate multiple fluorophores 
Acquire fluorescence lifetime data with minimal training 
 
https://www.leica-microsystems.com/products/confocal-
microscopes/details/product/sp8-falcon/  
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Decode 3D Biology in real time: the next level of Widefield Imaging 
 

J.L. Monteagudo:  
 
Life Science Research, EMEA. Leica Microsystems Vertrieb GmbH. 
*Author for correspondence: juan.monteagudo@leica-microsystems.com 
 
Working in 3D biology with thick specimens such as organoids, spheroids, small animals, 
3D cell cultures and tissue sections on a typical widefield microscope often leads to a loss 
of details caused by hazy images. In contrast to that widefield imaging is the perfect 
solution for combining highest speed with highest sensitivity in combination with lowest 
phototoxicity for physiological imaging. Leica Microsystems is proud to introduce its new 
THUNDER Imager – a family of widefield imaging solutions designed to deliver benchmark 
application performance in core life science applications. 
  
Leica Microsystems’ new THUNDER Imagers enable users to see through the haze using 
the latest opto-digital techniques using computational clearing to remove the typical haze 
inherent to all widefield images. THUNDER-powered solutions use minimally invasive 
widefield illumination without any additional mechanical complexities. Learn how these 
new imagers simplify your workflow, while allowing you to produce computationally 
cleared images at unprecedented speeds and quality. 
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The new Leica SP8 FALCON (FAst Lifetime CONtrast) is the future of functional imaging. 
Harness the power of fluorescence lifetime to investigate cellular physiology and explore 
dynamics in living cells. 
SP8 FALCON is the first truly integrated solution for Fluorescence Lifetime Imaging (FLIM) 
and delivers benchmark results at least 10x faster than conventional systems. 
SP8 FALCON adds a new dimension of contrast to your imaging, opening the door to 
biosensing and tracking of interactions between proteins. FLIM information is now 
available for all modalities of the SP8 platform. 
All abstracts must follow this template (an example in provided in the next page). Styles 
are provided within this template. 
 

 
 
Histological section from cat eye. Simultaneous spectral (grey) and FLIM (color) confocal 
imaging reveals contrast by lifetime. Acquisition and visualization using SP8 FALCON and 
LAS X software. 
 
Now you can: 
Follow fast molecular interactions via FLIM-FRET (Förster Resonance Energy Transfer) 
Use biosensors to detect changes in metabolic state and microenvironment 
Apply lifetime contrast to separate multiple fluorophores 
Acquire fluorescence lifetime data with minimal training 
 
https://www.leica-microsystems.com/products/confocal-
microscopes/details/product/sp8-falcon/  

SPAOM2018  Spanish Portuguese Meeting for Advanced Optical Microscopy  
 

cWS9 – Leica 
 

Decode 3D Biology in real time: the next level of Widefield Imaging 
 

J.L. Monteagudo:  
 
Life Science Research, EMEA. Leica Microsystems Vertrieb GmbH. 
*Author for correspondence: juan.monteagudo@leica-microsystems.com 
 
Working in 3D biology with thick specimens such as organoids, spheroids, small animals, 
3D cell cultures and tissue sections on a typical widefield microscope often leads to a loss 
of details caused by hazy images. In contrast to that widefield imaging is the perfect 
solution for combining highest speed with highest sensitivity in combination with lowest 
phototoxicity for physiological imaging. Leica Microsystems is proud to introduce its new 
THUNDER Imager – a family of widefield imaging solutions designed to deliver benchmark 
application performance in core life science applications. 
  
Leica Microsystems’ new THUNDER Imagers enable users to see through the haze using 
the latest opto-digital techniques using computational clearing to remove the typical haze 
inherent to all widefield images. THUNDER-powered solutions use minimally invasive 
widefield illumination without any additional mechanical complexities. Learn how these 
new imagers simplify your workflow, while allowing you to produce computationally 
cleared images at unprecedented speeds and quality. 
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Sted super resolution in living cells 
 
Jordi Recasens, Silvia Fernández 
 
Izasa Scientific, Aragoneses 13, 28108, Alcobendas Madrid, Spain. 
*Authors for correspondence: jrecasens@izasascientific.com and sfernandez2@izasascientific.com 
 
Keywords: Abberior STED Super Resolution Live Cells Rescue Dymin Minfield 
 
Over the last twenty years super-resolution fluorescence microscopy has gone from proof-
of-concept experiments to commercial systems available in many labs, improving the 
resolution achievable by up to a factor of 10 or more. Recording living cells is a challenge 
all by itself. Additionally, when doing super-resolution imaging on living cells, there is a 
multitude of things to take care of at the same time and Abberior Instruments offers a 
unique live-cell package with its STED microscopes. 
For delicate imaging, it is absolutely crucial to minimize the light dose in the sample to 
reduce photobleaching and -damage to the specimen. Abberior Instruments achieve this 
by combining pulsed STED lasers with its proprietary adaptive illumination techniques 
(DyMIN, RESCue). During the scan, these methods dynamically adapt the laser intensity to 
the structure of the sample in order to shine light only where it’s precisely needed to 
achieve the desired ultra-high resolution. At the same time, at positions where 
illumination would not contribute to imaging – for example because there is nostructure 
there – the laser power is reduced or shut down completely. Overall, this reduces the light 
dosage on the sample by up to several orders of magnitude, and thus protects the 
specimen, while it allows for continuous long term imaging at unprecedented resolutions. 
Additionally, the continuous autofocus-STED keeps things ceaselessly in focus, even while 
recording at super-resolution. 
Abberior Instruments’ mission is to make the most advanced super-resolution technology 
commercially available, for researchers to achieve the best possible results. 
 
https://www.abberior-instruments.com/products/expert-line/rescue/ 
https://www.abberior-instruments.com/products/expert-line/dymin-sted/ 
https://www.abberior-instruments.com/products/expert-line/minfield/ 
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Quantitative Image Analysis of Cytotoxicity using Stem Cell Models 
 
Penny Tavomina 
 
VERTEX Technics, S.L. 
 
Human iPSC-derived neurons, cardiomyocytes and hepatocytes were treated with 
compounds and evaluated using automated image acquisition and analysis.   The iPSC-
derived cells are a valuable cell model which closely mimic the phenotypes of primary cells 
while reducing some of the challenges with working with primary cells.  We have used 
both transmitted light and fluorescent automated microscopy to examine viability and 
phenotypic changes in stem cell models.  We will present quantitative multi parametric 
data enabling discrimination between different cell populations and compounds. 
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Over the last twenty years super-resolution fluorescence microscopy has gone from proof-
of-concept experiments to commercial systems available in many labs, improving the 
resolution achievable by up to a factor of 10 or more. Recording living cells is a challenge 
all by itself. Additionally, when doing super-resolution imaging on living cells, there is a 
multitude of things to take care of at the same time and Abberior Instruments offers a 
unique live-cell package with its STED microscopes. 
For delicate imaging, it is absolutely crucial to minimize the light dose in the sample to 
reduce photobleaching and -damage to the specimen. Abberior Instruments achieve this 
by combining pulsed STED lasers with its proprietary adaptive illumination techniques 
(DyMIN, RESCue). During the scan, these methods dynamically adapt the laser intensity to 
the structure of the sample in order to shine light only where it’s precisely needed to 
achieve the desired ultra-high resolution. At the same time, at positions where 
illumination would not contribute to imaging – for example because there is nostructure 
there – the laser power is reduced or shut down completely. Overall, this reduces the light 
dosage on the sample by up to several orders of magnitude, and thus protects the 
specimen, while it allows for continuous long term imaging at unprecedented resolutions. 
Additionally, the continuous autofocus-STED keeps things ceaselessly in focus, even while 
recording at super-resolution. 
Abberior Instruments’ mission is to make the most advanced super-resolution technology 
commercially available, for researchers to achieve the best possible results. 
 
https://www.abberior-instruments.com/products/expert-line/rescue/ 
https://www.abberior-instruments.com/products/expert-line/dymin-sted/ 
https://www.abberior-instruments.com/products/expert-line/minfield/ 
  

SPAOM2018  Spanish Portuguese Meeting for Advanced Optical Microscopy  
 

cWS11 – Vertex 
 

Quantitative Image Analysis of Cytotoxicity using Stem Cell Models 
 
Penny Tavomina 
 
VERTEX Technics, S.L. 
 
Human iPSC-derived neurons, cardiomyocytes and hepatocytes were treated with 
compounds and evaluated using automated image acquisition and analysis.   The iPSC-
derived cells are a valuable cell model which closely mimic the phenotypes of primary cells 
while reducing some of the challenges with working with primary cells.  We have used 
both transmitted light and fluorescent automated microscopy to examine viability and 
phenotypic changes in stem cell models.  We will present quantitative multi parametric 
data enabling discrimination between different cell populations and compounds. 
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IMARIS: from basic to advanced 3D and 4D microscopy image analysis  
 
Garcia D* 
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Keywords: microscopy image analysis, large data, data mining, image analysis workflow, 
image stitching, correlative microscopy 
 
Imaris is the world-leading software offering cutting edge solutions for 3D/4D microscopy 
image analysis. Imaris provides a complete image analysis workflow for microscopist 
analysing large and complex images. Imaris is continuously improving to address image 
analysis bottlenecks within a complete and easy to use software package.  
This workshop will present: 
� Imaris tools for microscopy image analysis 
� Imaris Stitcher for fast and precise stitching of multiple tiles in XYZ 
� New Imaris capabilities for correlative microscopy 
� Tips and tricks to work with big data sets 
� Image analysis workflow and data mining tools to get the most out of your image 

quantification 
 

 
  

Figure 1. Imaris new functionality.  Left, stitched image showing correction for systematic 
and non-systematic errors. Right, EM image overlapped over a 3D confocal image for 

correlative microscopy. 
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LEDs: more than just a light source 
 
Danielle Love 
 
CoolLED, Westmarch Business Centre, River Way, Andover, Hampshire, SP10 1NS. 
 
Keywords: Microscopy, Light Source, Fluorescence, Fluorescence Imaging, LEDS  
 
Mercury and metal halide light sources have been used for fluorescence imaging for many 
years. They provide an extremely bright white light source with peaks of intensity across 
the spectrum. These peaks have been the basis for the design of many commonly used 
fluorophores. However as LED technology has improved, more and more powerful narrow 
bandwidth LED illuminators have become available. These emit from the UV, across the 
visible spectrum and into the near IR. Light source manufacturers have combined multiple 
LEDs into one light source to generate a ‘white’ light output, providing a suitable 
replacement for the traditional mercury or metal halide light source. Whilst these LED 
light sources provide a range of environmental and practical benefits, from greater 
efficiency to eliminating the need to replace fiddly and hazardous mercury bulbs, they also 
provide a huge number of experimental benefits. The ability to easily trigger and modulate 
the light source allows for high speed imaging limited only by the speed of the camera. 
The light source can also be controlled in such a way to minimise photodamage and 
prolong sample life. These recent advances clearly demonstrate the importance of LEDs in 
fluorescence microscopy. 
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Imaris is the world-leading software offering cutting edge solutions for 3D/4D microscopy 
image analysis. Imaris provides a complete image analysis workflow for microscopist 
analysing large and complex images. Imaris is continuously improving to address image 
analysis bottlenecks within a complete and easy to use software package.  
This workshop will present: 
� Imaris tools for microscopy image analysis 
� Imaris Stitcher for fast and precise stitching of multiple tiles in XYZ 
� New Imaris capabilities for correlative microscopy 
� Tips and tricks to work with big data sets 
� Image analysis workflow and data mining tools to get the most out of your image 
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Figure 1. Imaris new functionality.  Left, stitched image showing correction for systematic 
and non-systematic errors. Right, EM image overlapped over a 3D confocal image for 

correlative microscopy. 
 
 

  

SPAOM2018  Spanish Portuguese Meeting for Advanced Optical Microscopy  
 

cWS13 – CoolLED 
 

LEDs: more than just a light source 
 
Danielle Love 
 
CoolLED, Westmarch Business Centre, River Way, Andover, Hampshire, SP10 1NS. 
 
Keywords: Microscopy, Light Source, Fluorescence, Fluorescence Imaging, LEDS  
 
Mercury and metal halide light sources have been used for fluorescence imaging for many 
years. They provide an extremely bright white light source with peaks of intensity across 
the spectrum. These peaks have been the basis for the design of many commonly used 
fluorophores. However as LED technology has improved, more and more powerful narrow 
bandwidth LED illuminators have become available. These emit from the UV, across the 
visible spectrum and into the near IR. Light source manufacturers have combined multiple 
LEDs into one light source to generate a ‘white’ light output, providing a suitable 
replacement for the traditional mercury or metal halide light source. Whilst these LED 
light sources provide a range of environmental and practical benefits, from greater 
efficiency to eliminating the need to replace fiddly and hazardous mercury bulbs, they also 
provide a huge number of experimental benefits. The ability to easily trigger and modulate 
the light source allows for high speed imaging limited only by the speed of the camera. 
The light source can also be controlled in such a way to minimise photodamage and 
prolong sample life. These recent advances clearly demonstrate the importance of LEDs in 
fluorescence microscopy. 
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Seeing is believing - meet the Nanoimager 
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