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Summary 
 
There is a great interest in using microorganisms to produce molecular hydrogen, an 
ideal energy carrier in a time where fossil fuel reserves are starting to decrease. One 
possibility is to use genetically engineered cyanobacteria in large-scale bioreactors, 
exploiting solar energy for a clean and efficient hydrogen production without harmful 
waste. The background for this perspective is that many cyanobacterial species have 
a natural ability to produce hydrogen gas. This hydrogen is actually a bi-product in a 
process where the cyanobacterium utilizes atmospheric nitrogen gas to make 
ammonia, a nitrogen compound accessible to the organism. One problem is that the 
produced hydrogen is recycled to a great extent by enzymes called hydrogenases. 
This is a group of enzymes fairly common in microbial species and they can have 
somewhat different properties. Cyanobacterial hydrogenases are either hydrogen 
consuming (uptake hydrogenase) or both consuming and producing (bidirectional 
hydrogenase). Hydrogenases are very complex and require many steps of 
modification, so called maturation, before they are fully active. Mutants with defective 
uptake hydrogenase are yielding substantially more hydrogen gas than the wild type 
species and are showing the way for future development. 
 
Nostoc PCC 7120 is a free-living filamentous cyanobacterium capable of producing 
hydrogen gas through the process of nitrogen fixation. It has both an uptake 
hydrogenase that recycles the hydrogen and a bidirectional hydrogenase which 
function is not clearly understood. In this project, I have studied two maturation 
proteins from a regulatory point of view. The proteins, HupW and HoxW, are 
proteases that cleave a C-terminal sequence from the uptake hydrogenase and the 
bidirectional hydrogenase, respectively. I performed 5’RACE experiments to find the 
transcriptional start point of the two corresponding genes, hupW and hoxW, and 
found one 234 bp upstream of hupW. Correctly located according to this, I found the 
–10 and –35 boxes. These are more or less conserved sequences that act as 
recognition and binding sites for the σ-subunit of the RNA polymerase. This is a step 
towards a more complete understanding of the mechanisms that govern the genetic 
control of these proteins. It is also a step on the way to unlock the potentials of 
cyanobacteria as future energy producers. 
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