AKTION Czech Republic – Austria, cooperation in science and education Projekt 67p7
Project final report: Microscopy of living cells (1. 7. 2013 – 30. 6. 2014)

The main objective of the project was to continue mutual cooperation between the two institutions, especially in the field of microscopy and computer data processing. The specific aim was to create software for processing fluorescence and confocal microscopic images and mutual exchange of knowledge in the field of light microscopy and data processing microscopy. All results should then be realized in the form of lectures and consultations.
All goals were achieved during project implementation. Mutual cooperation was developed primarily in the exchange of experience of experts from both groups. Researchers of the Institute of Complex Systems FFPW USB gained new knowledge about the microscopic techniques that have been achieved mainly in the International Microscopic Course realized at the beginning of 2014. Researchers from the University of Vienna acquired knowledge in the field of data processing and were introduced into the systems for the management of experimental data. A common result of the project is the software which serves to estimate the volume and also serves to 3D reconstruction of objects from fluorescence microscopy and creation of new software for image enhancement of confocal microscopy.
Mutual cooperation in the framework of the project took place at several levels. On the first level there was an exchange of knowledge in the field of expertise of both groups. On the second level the software that improved the possibilities of both departments in light microscopy were created. The third level of cooperation took place in the context of working with students and science activities promoting when both parties worked together in the preparation and implementation of three summer schools student projects implemented within the Summer School organized by the Institute of Complex Systems FFPW USB. The fourth level of cooperation was in the form of stay of Ph.D. students of the Institute of Complex Systems at the University of Vienna (results of stay are summarized in the attached report).

Both project partners mutually implemented all activities planned under the project. This resulted in the deepening of mutual cooperation that led to the creation of specific scientific outputs within the software and will lead to joint scientific publications. The project provided funding on the one hand, and also the framework within which all activities can be implemented. Further cooperation will build on the achieved results and still be focused on the field of microscopy.
Specific outputs:
Lectures:

8. 7. 2013 – Nové Hrady lecture – "Carnivorous plants" - Univ.-Prof. Dr. Irene Lichtscheidel

9. 12. – 13. 12. 2013 – CLMS data processing, preparation of common article - Mgr. Tomáš Náhlík

17. 12. – 19. 12. 2013 – presentation of BioWES system, preparation of joint projects - Ing. Petr Cisar, Ph.D.
4. 11. – 29. 11. 2013 – student practice, work on the project "Light and electron microscopy of plants " – Karina Romanova

8. 1. 2014 – Vienna lecture – "Solution for experimental data management" (www.biowes.com) - Ing. Petr Cisar, Ph.D.

25. 3. 2014 – Vienna lecture – "Experiment and information channel: HPLC-MS and image series example" - prof. RNDr. Dalibor Štys, CSc.

25. 3. 2014 – Vienna lecture – "Possibilities of microscopy images improvement" - Ing. Jan Urban, Ph.D.

International Microscopy Course (7. 1. – 9. 1. 2014)

- this course was focused on basic and advanced microscopy techniques

Participants:

· Štěpán Papáček

· Jan Urban

· Jindřich Soukup

· Petr Císař

· Renata Rychtáriková

Other trips:

25. 7. 2013 – evaluation of the Summer School projects - Univ.-Prof. Dr. Irene Lichtscheidl
20. 9. – 22. 9. 2013 – testing of the device AFM and nanoscope to create more cooperation - Univ.-Prof. Dr. Irene Lichtscheidel

Summer School projects:    
· Analysis of the behavior of carnivorous plant – 2013

· Effect of heavy metal compounds on cultures of autotrophic organisms – 2013

-     Analysis of root hair growth – 2014

Software:

-      software for data processing from CLSM (Confocal Laser Scanning Microscope) – this software can also be used for data processing from traditional optical microscope, the software is able to perform 3D reconstruction of Z-scans and count the volume of organelles; GUI (Graphical User Interface) was created – cooperation on article began by creating software and subsequent data processing – Mgr. Tomáš Náhlík
-      software for visual enhancement of images from confocal laser scanning microscopy, software performs compositing of images with different sizes "pinhole" for combining information from these images – Ing. Jan Urban, Ph.D.

Financial resources:

Funds for Austrian project partner were not used because the stays were financed from other sources. Undrawn funds had no effect on the outcome of the project.
Project leader: prof. RNDr. Dalibor Štys, CSc.

Director of the Institute of Complex Systems FFPW USB: Ing. Petr Císař, Ph.D.

