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Hydrogen can be cons idered as a potential renewable alternative fuel replacing fossil resources. Hydrogen gas can be produced by bio-
logical sys tems via hydrogenase or nitrogenase enzymes . N u m e r o u s phototrophic microbes are able to capture light energy and produce 
hydrogen. Hydrogenases are catalyzing the fol lowing simple reaction: 2 H ' + 2e«->H, The cells dispose excess electrons through hydrogen 
product ion ca ta lyzed by hydrogenases . whi le oxidat ion of molecu la r hydrogen most ly provides e lec t rons fo r reductive and/or var ious 
energy conserving processes , such as respiration. [NiFe] hydrogenases consist of a large and a smal l subunit. The large subunit con ta ins 
the b inuciear metal locenter which is the active site of the enzyme . The small subunit is responsible for the electron transport be tween the 
active center and the su r face of the enzyme . 

Thiocapsa roseopersicina BBS is an anaerobic purple sul fur phototrophic bacter ium isolated f rom the North Sea. It can grow on inor-
ganic carbonate with reduced sulphur c o m p o u n d s (sulphide, thiosulphide or e lementary sulphur) as electron donors , but it can a lso utilize 
organic c o m p o u n d s (e.g. sugar and acetate). 

There are two membrane-bound (HynSL and H u p S L ) and two soluble ( H o x E F U Y H . H o x F U Y H ) [NiFe] hydrogenases in T. roseoper-
sicina. H y n S L shows extraordinary heat stability and it is resistant to oxygen inactivation. The ar rangement of the structural genes coding 
for this e n z y m e di f fers f rom the organizat ion of c o m m o n hydrogenases because the genes of small and large subunits are interrupted by 
two ORFs : ispl and isp2 (Rákhely et al. 1998). 

In silico sequence analysis disclosed that Ispl contains five t ransmembrane helices and a h e m e b binding moti f , while Isp2 resembles 
the heterodisulf ide reductases and conta ins Fe-S clusters. Therefore , they probably play an electron transfer role f rom/to the Hyn enzyme . 
Both proteins have been shown to be important for the func t ion of the H y n S L e n z y m e in vivo but neither of them is required for its ex-
pression or in vitro activity (Palágyi-Mészáros et al. 2009) . In the ispl,2 mutant strain, the in vivo H,-producing activity of the the Hyn 
hydrogenase was comple te ly lost while its in vivo H, uptake activity was dramatical ly decreased. T h e exact physiological role of the Isp 
proteins in the organism is still unknown. 

T h e a im of my project is to disclose the physiologcial role of the Isp proteins and to get deeper insight into the molecular detai ls of 
their funct ion. In order to study the essential residues in these subunit . Ispl and Isp2 proteins were (over)expressed in homologous host 
and purified via their His/Strep/Flag tags or by immunoprecip i ta t ion with Isp2 polyclonal antibody. T h e in silico analysis of I sp l protein 
revealed 18 conserved amino acids in the pr imary sequence: four of them might have role in binding of the b-type heme, the funct ion of 
the other 14 amino acids is still unknown. My aim was to examine the role of these amino acids in the funct ion of Ispl protein. Therefore , 
using a vector which conta ins the hynS-ispl-isp2-hynL operon of T. roseopersicina, each conserved amino acid was replaced by another 
one of distinct propert ies. The mutant genes were t ransferred back into the strain and the effect of the muta t ions in Ispl was moni tored via 
the activity of Hyn hydrogenase . Beside the hist idines (His83, 96 , 180 and 198) which are involved in the heme binding, other residues 
were also identified which are essential or important for the physiological funct ion of the Ispl protein. 
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Brassinosteroids (BRs) are steroidal phy tohormones that control mult iple essential func t ions dur ing plant development . In Arabidopsis 
thaliana, bioactive BRs are perceived at the cell surface by the extracellular domain of the p lasmamembrane- loca l ized leucine-rich repeat 
receptor kinase ( L R R - R K ) BRI1. Upon binding the hormone , this receptor initiates a phosphorylat ion cascade, which results in the stabili-
zation of the B R Z transcription factors that activate or repress BR-responsive genes . Binding of the h o m i o n e facili tates heterodimerizat ion 
of BRI1 with its B A K I co-receptor, another L R R - R K . and initiates t ransphosphorylat ional self activation of the receptor complex . BRI I 
was proposed to be constitutively expressed and uniformly distributed within the plant, assuming that BR responses depend mainly on local 
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