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After all the previous steps of the project where we made several studies aimed at the identification and functional characterization of some new D1 protein forms on model cyanobacteria and also on the ones isolated from the environment, this year we reached the final step of the project where the following activities have been done: 
- We continued the studies regarding the characterization of the function of Photosystem II at model cyanobacteria strains. We used the following cyanobacteria strains: Synechococcus sp. PCC 7002 strain studied in microaerobic conditions and Synechocystis sp. PCC 6803 used for studying the influence of CO2 concentration on the psbA gene expression. The model cyanobacteria strain Cyanothece sp. ATCC 51142 was studied in circadian rhythm conditions in order to observe the D1 rogue (sentinelle) protein expression in this growth conditions. 
- We continued the study on cyanobacteria from the environmental samples. In order to achieve this aim, we studied the prokaryotic organisms from Brâncoveanu Lake.
- We processed and analysed the data and we prepared the manuscripts for the papers that are published, in press or in preparation. This activity had a predominant role in this final step of the project; we published 2 scientific articles in ISI journals and one article in a BDI journal. 
A synthesis of this data is presented as follows: 

1.Characterization of Photosystem II function at model cyanobacteria strains.
 
There were repeated some experiments that involved the microaerobiosis conditions at the Synechococcus sp. PCC 7002 cyanobacteria strain. Also, we performed RTqRT-PCR experiments in order to compare the expression level of two D1 protein isoforms encoded by the psbA genes at Synechococcus sp. PCC 7002 cultivated in normal growth conditions, in microaerobic conditions and also during the recovery time. It was demonstrated that there is a significant difference between the relative quantities of psbA transcripts. The dominant isoform during all the experiments is D1 which represents 99,9 % from the total amount of psbA transcripts (Table 1). 
This studies were included in the manuscript accepted for publication as “Effect of  microaerobiosis on photosystem II in Synechococcus sp. PCC 7002” Chiș I, Drugă B, Dalton C, Chiș C, Ardelean A, Sicora CI, volume LXI number 2 of the journal Studia Universitatis Babes-Bolyai, Biologia, a BDI indexed journal. From our studies on Synechococcus sp. PCC 7002 cyanobacteria strain, this is the second scientific paper published, alongside the article published in 2014 concerning choosing some appropriate reference genes for real-time PCR investigations at Synechococcus sp. PCC 7002.



Table 1. Relative abundance of transcript amount at different psbA isoforms during the microaerobic treatment and recovery. 


[bookmark: _GoBack]The studies on Synechocystis sp. PCC 6803 cyanobacteria strain aimed at quantification of  psbA gene expression in conditions of changes in the status of the inorganic carbon of the cell. Some of these studies and their results were showed in the previous reports. In this report we repeated some experiments in order to publish the obtained results but also there were done several new experiments which brought valuable information. Therefore, we made some experiments in which we measured the chlorophyll fluorescence at the cultures under microaerobic treatment and in the cultures with a shift in the inorganic carbon concentration. We showed that there are no significant changes in donor or acceptor side of photosystem II, like in the case of the cultures under microaerobic treatment.  The results of these experiments and also those from the RT-qRT-PCR experiments that showed an induction of psbA1 gene in conditions of shifting the cyanobacterial culture from high CO2 concentrations to low CO2 concentrations were included in a manuscript sent for publication to Open Life Sciences Journal, as “Expression of psbA1 gene in Synechocystis sp. PCC 6803 is influenced by CO2”, Chiș C, Dalton C, Chiș I, Ardelean A, Dragoș N, Sicora CI.
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Figure 1. Influence of microaerobiosis and low CO2 concentration on the photosystem II function. Chlorophyll fluorescence measured on cells cultivated in microaerobic conditions without DCMU (a) and with DCMU (c) and also at cells cultivated at low CO2 concentrations after high CO2concentrations, without DCMU (b) and with DCMU (d). Measurements were performed at 2 hours after starting microaerobic treatment and at 48 hours after changing the CO2 status. 
  
The experiments performed on Cyanothece sp. ATCC 51142 cyanobacteria strains are part of the studies on the influence of circadian rhythm on photosystem II. In our previous studies we showed that during the dark phase, the acceptor side of PSII is modified by a slowdown in the transfer between the quinones QA and QB and the donor side is modified by a fast phase on the fluorescence curve which suggests an inhibition of Water Oxidation Complex, change which disappears at one hour after the light is on. During the lincomycin treatment we demonstrated that the changes showed during the dark phase are due to the novo protein synthesis. On Cyanothece sp. ATCC 51142 strain, grown in circadian rhythm conditions, we performed chlorophyll fluorescence measurements in conditions of continuous light instead of circadian light. The culture cultivated in circadian rhythm with light 12h followed by 12 hours of dark was 
[image: ]Figure 2.  Level of relative fluorescence amplitude in presence and absence of DCMU (A), changes in the acceptor side (B) and donor side (C) of photosystem II function during the shift from circadian illumination  (12 hours light, 12 hours dark), at continuous light conditions. 
kept in continuous light also during night and chlorophyll measurement were performed at equal time intervals. From the fluorescence curves analysis which show the donor and acceptor side of photosystem II, can be observed the disappearance of the changes that normally appear during night in circadian rhythm. Also, the fluorescence amplitude doesn’t fluctuate significantly during the experiment. All these results sustain our previous observations about the changes of the fluorescence curves during night due to, at least in part, the expression of D1 rogue (sentinelle) protein, showed previously through bioinformatic study.    

2. Studies of the taxonomic groups from Brâncoveanu lake
We performed studies on the Archaea and Cyanobacteria communities from Brâncoveanu Lake. The meromictic lakes are an extremely valuable field understudied from the point of view of the communities adapted to life at extremely high salt conditions. One of these lakes is Brâncoveanu, an hypersalline meromictic lake. From the samples taken from this lake were obtained information about the number of prokaryote cells and also of the composition in prokaryote organisms using the quantitative PCRq technique and DAPI staining. We demonstrated that the main prokaryote population in this lake is Achaea from the Halobacteriaceae family. These studies were included in the paper “Spatial Distribution and Molecular Diversity of Archaeal Communities in the Extreme Hypersaline Meromictic Brâncoveanu Lake (Transylvanian Basin, Romania)” published this year in the Geomicrobiology Journal as Spatial Distribution and Molecular Diversity of Archaeal Communities in the Extreme Hypersaline Meromictic Brâncoveanu Lake (Transylvanian Basin, Romania)”, Andrei A-Ș, Baricz A, Păușan M, Muntean V, Sicora CI, Alexe M, Rakosy-Tican E, Banciu HL. 

3. Processing and analysis of data for manuscripts writing in order to publish scientific paper

The most important part of this phase was dedicated to the processing and analysis of the data gathered from all the experimental part of the project. We focused on manuscript writing for scientific papaers to be published. In this phase, were published (or submitted) a number of 3 scientific articles from which 2 in ISI journals and one in a BDI indexed journal. 

The results obtained from this phase of the project were presented in a poster at the 17th International Photosynthesis Congress, Maastricht, Netherland, August 2016.  The poster title is “Adaptation of Cyanobacterial Photosystem II Function to Light and Dark Periods”.
The articles published or submitted for publication are: 
1. Spatial Distribution and Molecular Diversity of Archaeal Communities in the Extreme Hypersaline Meromictic Brâncoveanu Lake (Transylvanian Basin, Romania), Andrei A-Ș, Baricz A, Păușan M, Muntean V, Sicora CI, Alexe M, Rakosy-Tican E, Banciu HL, 2016, Geomicrobiology Journal, vol. 0, no. 0, 1-9. (ISI journal ).
2. Effect of  microaerobiosis on photosystem II in Synechococcus sp. PCC7002, Chiș I, Drugă B, Dalton C, Chiș S, Ardelean A, Sicora CI, 2016, Studia Universitatis Babeș-Bolyai, Biologia, vol. LXI, no. 2.(BDI, B+ journal).
3. Expression of psbA1 gene in Synechocystis sp. PCC 6803 is influenced by CO2, Chiș C, Dalton C, Chiș I, Ardelean A, Dragoș N, Sicora CI, 2016, Open Life Sciences- sent for publication (ISI journal).
4. Influence of the circadian rhythm on the expression of D1 protein isoforms at Cyanothece sp. ATCC 51142, manuscript in process.


Data,										Project director,
11.10.2016									Dr. Cosmin Sicora
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