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Today there is a need to secure energy sources that are both sustainable and renewable as our 
society has an energy demand that is quite high and continually increasing. Although using 
hydgrogen as an energy source is not a new idea gathering the hydrogen from living organisms is 
realitive new. Photobiological hydrogen production is a process that takes the hydrogen 
produced from organism such as green algae and cyanobacteria. In cyanobacteria hydrogen is 
produced as a biproduct by a process known as nitrogen 
fixation which occurs in specialised cells called 
heterocysts. However, there are several obstacles in the 
way of using photobiolocial hydrogen production right 
now. One obstacle is that an enzyme called the uptake 
hydrogenase, found in most cyanobacteria, recycles the 
hydrogen back into the cell. Thus, many studies are 
focused on regulation and how to control this enzyme. 

 I used five promoter deletion constructs that had differene sizes of the promoter for the uptake 
hydrogenase and the reporter gene GFP fused to that promoter. In theory this should make the 
cells with more uptake hydrogenase also have more GFP even though the GFP is not directly 
fused to the uptake hydrogenase genes but only the promoter. First I did an experiment to try and 
quantify GFP and localize within the cell. I also performed some western blots, which look at 
proteins, to try and show that GFP and the uptake hydrogenase proteins were both changing at 
the same rate. 

The results from trying to quantify GFP were inconclusive as no pattern was found and the GFP 
was not increasing in the cell over time as well as having quite a low signal. However, GFP was 
mostly localized to the heterocysts, with some signal being produced in the vegetative cells. But  
there was also a substaintal background signal in comparison to the signal coming from the 
vegetative cells. Lastly, the western blots provided evidence that GFP and the uptake 
hydrogenase proteins do not correlate linearly. They also provided evidence that GFP is sitting 
around in the cultures not being degraded causing a larger signal of GFP than what should be 
there. 

From these results the conclusion is that this experimenal design did not work, however it is a 
starting point for others to continue trying to figure out the regulation of the uptake hydrogenase.  
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