	AKTION (STERREICH - TSCHECHISCHE REPUBLIK
Wissenschafts - und Erziehungskooperation
AKTION ČESKÁ REPUBLIKA - RAKOUSKO
spolupráce ve vědě a vzdělávání

	PROJEKT ABSCHLUSSBERICHT / ZÁVĚREČNÁ ZPRÁVA


	Geschäftsf(hrung der AKTION

Jednatelství AKTION

DZS MŠMT 

Senovážné náměstí 26

P.O. Box 8

CZ-110 06 Praha 06

tel.   + 420-224 230 069

                  224 398 202

fax   +420-224 229 697

      e-mail: aktion@dzs.cz

http://www.dzs.cz
	Projektnummer

Číslo projektu

39p11
	B(ro f(r Akademische Kooperation und Mobilität 
ACM des ÖAD 
Kancelář pro akademickou spolupráci a mobilitu

Alserstrasse 4/1/15/6
 A -1090 Wien

Tel.   + 43-1-4277 281 87

Fax   +43-1-4277 281 94

         E-Mail: sophia.asperger@

                     oead.ac.at

	Projektbezeichnung / Název projektu (auch Tschechisch/také česky):

Dynamics of thylakoid structure and function: scanning force microscopy study

Dynamika struktury a funkce tylakoidů: studium mikroskopií skenovací sondou



	Antragsteller (Name, Titel, Funktion) / Předkladatel (jméno, titul, funkce):

David Kaftan, PhD., head of the Laboratory of Nanobiology

Universität o. sonst. Institution / Univerzita či jiná organizace:
University of South Bohemia České Budějovice
Institut / Katedra n. institut: Institute of Physical Biology

Adresse / Adresa: Zámek 136, 37333 Nové Hrady, Czech Republic

Tel.: +420-389033809        Fax : +420-386361111      E-Mail :kaftan@greentech.cz

	Projektpartner (Name, Titel, Funktion) / Partner spolupráce (jméno, titul, funkce):

Peter Hinterdorfer, Assoc. Prof., Dr., head of the AFM group

Universität o. sonst. Institution / Univerzita či jiná organizace:

Johannes Kepler Universität Linz

Institut / Katedra: Institut für Biophysik
Adresse / Adresa: Altenbergstraße 69, 4040 Linz, Östereich

Tel.: +43-73224689265     Fax : +4373224689280       E-Mail : peter.hinterdorfer@jku.at 

	Projektdauer von / Trvání projektu od: 1. July 2004                 bis / do: 31. December 2004

	Förderungsbetrag / Schválená podpora:

EUR insgesamt / EUR celkem: 5300,- EUR

Kč insgesamt / CZK celkem: 58000,- CZK


Dynamics of thylakoid structure and function: scanning force microscopy study

The project aimed at high resolution imaging of surface topography of thylakoid membranes. In reaching that goal, we have designed and implemented protocols for tight immobilisation of membrane vesicles and isolated membrane protein complexes in their native state. We have studied the aforementioned systems with the Scanning Force Microscopy (SFM) at room temperature under fully physiological conditions. We have obtained detailed information on the surface topography and physical properties of thylakoid membranes from garden pea (Figure 1). The high resolution of the images allows for identification and lateral organisation of individual PSII complexes within the native membrane that has not been attained before (Figure 1B and D). Moreover, our ability to scan the thylakoids under physiological conditions opens the possibility to asses the dynamics of this membrane system in vivo. The individual PSI and PSII protein complexes isolated from thermophilic red alga Porhyridium cruentum are shown in Figure 2B and C at high resolution. Under some conditions, shape and size of some of the protein subunits of the complexes could be estimated, which has been achieved using SFM for the first time. We have also widened the subject of the project by including the thylakoids from non-oxygenic bacterium, strain COL2P in the study (Figure 2A, Figure 3). The bacterium, that is new to the science, has been isolated from surface layers of central Atlantic Ocean where it rather significantly contributes to the overall carbon cycle. The bacterium is unique for it performs unusual type of non-oxygenic photosynthesis that utilises bacteriochlorophyll molecules to harvest light. We present images of this type of thylakoids for the first time. The high resolution topography of the oval shaped isolated RC-LH1 complexes is shown in Figure 2A. The confrontation of the shape of the complex with the X ray diffraction based model of the homologous reaction centre led us to a conclusion that the isolated complex is a dimmer. Images of the complex within the native membrane have similar shape (Figure 3E, F). This represents an important finding that will be pursued in our future projects.
We have identified some technological limitations inherent to the microscope, among them was the realisation, that the thylakoid membranes and the photosystem I and II suffered from excitation by the 675 nm light emitted by the scanner during the imaging process. We have suggested and partially implemented some of the technical changes. The thylakoid membranes isolated from the strain COL2P absorb light in far red reagion, are not affected by the laser beam illuminaing the SPM probe and the simultaneous topography and fluorescence measurements will be feasible under the current configuration. All of these technological improvements as well as the developed protocols provide knowledge and technological base for detection and characterization of single biomolecules in surfaces of biomembranes of living cells and organelles thus fulfilling the key task of the project.
This AKTION project builds upon the past achievements of the applicant and the partner. Providing the financial means in a framework of the current project strengthened significantly the former collaboration among the research groups based in the Johannes Kepler University in Linz and the South Bohemia University in Nové Hrady. On the Czech side, funding was provided for the principle investigator of the project David Kaftan’s travel expenses and laboratory consumables, Austrian partner Peter Hinterdorfer was provided with travel expenses and laboratory expenses. This project opened new opportunities for joint research plans and will be continued. The results obtained during this project are recently being summarised in two regular papers which will be submitted for publication on a course of this year.

Mgr. David Kaftan Ph.D.




Nove Hrady, 24.2.2005
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	FIGURE 1. Imaging of thylakoid membranes from garden pea (Pisum sativum). The PSII enriched thylakoid membranes adsorbed on mica were imaged in contact mode in air with MSCT AUHW tips using the cantilever F (k = 0.5 N.m-1) (A), close-up image of the thylakoid membrane with individual PSII complexes is shown in B. The membranes adsorbed on mica were also imaged in MAC mode SFM in liquid (10 mM MES pH 6.5, 100 mM KCl) using modified MSCT AUHW tips; the cantilever F had resonant frequency 29 kHz, k = 0.5 N.m-1. Individual vesicles are shown as bright pathches in C, close-up of a surface of the membrane with bright spots representing PSII complexes are seen in D.
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	FIGURE 2. Imaging of isolated photosystems. Individual complexes of RC-LH1 from marine non-oxygenic photosynthetic bacterium (A), and PSI (B) and PSII (C) complexes from red alga Porhyridium cruentum are clearly discernable. The samples were imaged in MAC mode in liquid (10 mM MES pH 6.5, 150 mM KCl) with modified MSCT AUHW tips using the cantilever F (resonant frequency 30 kHz, k = 0.5 N.m-1)
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	FIGURE 3. Imaging of native photosynthetic membranes from marine non-oxygenic photosynthetic bacterium COL2P. The membrane vesicles were first imaged by contact mode in air (A) with MSCT AUHW tips using the cantilever C (k = 0.01 N.m-1). Thylakoid membranes adsorbed on mica were then imaged in contact mode in liquid (10 mM MES pH 6.5, 150 mM KCl) with MSCT AUHW tips using the cantilever E (k = 0.1 N.m-1), scan angle was 90o (B, C, D). The crossection shows a height profile of a single membrane patch in B. Individual RC-LH1 complexes are seen as bright dots protruding above the surface of the membrane in D. The whole thylakoid membrane vesicles adsorbed on mica were imaged in MAC mode in liquid (10 mM MES pH 6.5, 150 mM KCl) with modified MSCT AUHW tips using the cantilever F (resonant frequency 33.5 kHz, k = 0.5 N.m-1). Individual, oval-shaped particles of RC-LH1 complexes could be seen over the ca. 100 x 200nm thylakoid vesicles (E, F).


