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Pyrosequenzierung







The Pyrosequencing™ technology is a relatively new DNA sequencing method originally developed
here at KTH at the Department of Biotechnology. The technology has been commercialized and is 
today marketed by Biotage AB. The technique utilizes the cooperativity between four different 
enzymes and the phenomenon of bioluminescence to monitor the incorporation of nucleotides into
the DNA. A short description of the steps in the Pyrosequencing process is given below. 
Initial step
The reaction mixture consists of the four enzymes (DNA polymerase, ATP sulfurylase, luciferase
and apyrase), different substrates needed for the reactions and the single stranded DNA to be 
sequenced. 
Step 1 - Polymerase
One of the four nucleotides dNTP (dATP, dCTP, dGTP, dTTP) is added to the reaction mixture. If the 
added nucleotide is complementary to the base in the DNA strand, it is incorporated and inorganic
pyrophosphate (PPi) is released. 
Step 2 - ATP sulfurylase
The PPi is converted into ATP by the enzyme ATP sulfurylase. 
Step 3 - Luciferase
The luciferase catalyzes a reaction where ATP is used to generate light. The amount of light is 
proportional to the amount of ATP, and hence also proportional to the amount of incorporated
nucleotides via the PPi. The light is then detected by a CCD camera. 
Step 4 - Apyrase
Remaining dNTP and ATP are degraded by the apyrase before the next nucleotide in the iterative 
cycle is added to the reaction mixture. 
My research is devoted to developing a good mathematical model of the reaction system. This will 
help us to understand the mechanisms governing the system in detail. Once a satisfactory model
has been developed, it can be used to optimize the method with respect to substrate and enzyme
concentrations as well as the choice of enzymes (kinetic parameters). As the demand for even
better DNA sequencing techniques is steadily increasing, as new applications arise, there is a lot to 
gain by optimization. 
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