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Hepatitis C virus is a human pathogen that causes chronic hepatitis, cirrhosis and liver cancer. 
The high prevalence of the virus, absence of a vaccine and inefficient therapy are currently 
big medical concerns. The virus is transmitted by blood-to-blood routes, for example, 
intravenous drug use, unsafe medical intervention and blood transmission. The infection is 
usually asymptomatic, which makes it difficult to diagnose at an early stage 
 
The RNA-dependent RNA-polymerase NS5B is an enzyme that copies the genetic material of 
the virus and thus plays a very important role in Hepatitis C virus propagation and is one of 
the main drug targets and of major interest for drug discovery. Therefore the project aimed to 
isolate, purify and characterize the viral polymerase for drug discovery by using surface 
plasmon resonance technology. 
 
Biacore surface plasmon resonance biosensor technology is a powerful tool to monitor the 
interactions of molecules in real time and to determine necessary interaction characteristics. 
The technology is applied in various fields such as food analysis, life science research, in drug 
discovery, and others. 
 
Truncated forms of NS5B with different affinity tags were produced in bacterial cells and 
purified with various protein separation techniques, according to the fused affinity tags. The 
affinity tags are short amino acid sequences that help to capture protein during purification 
procedure and facilitate the attachment of the protein on a biosensor chip. To obtain the full-
length variant of NS5B, a DNA construct for production of the NS5B polymerase in insect 
cells was generated. Since it was important to know if the produced NS5B was functional, an 
activity assay was established. The assay proved that the NS5B protein was active and 
capable of synthesizing RNA. To further characterize the NS5B polymerase, it was 
immobilized on a biosensor chip surface and interaction experiments with a known inhibitor 
of NS5B and RNA were performed using the Biacore system. An enzyme inhibitor is a 
molecule that blocks the enzyme activity and thus can kill the pathogen. Many drugs in fact 
are enzyme inhibitors. The biosensor experiments showed that NS5B interacts with its 
inhibitor and preliminary kinetic parameters of this interaction were determined. 
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