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Fig. 1: Crystal structure of PolB bound to 

DNA. Dye “clouds” of the fluorescent labels 

are indicated on the DNA (green) and protein 

(red). Fingers movement will change the 

distance between the dyes, resulting in an 

observable change in FRET efficiency. 

Clues to fingers closing: characterizing conformational dynamics of human 

DNA Polymerase  using single-molecule FRET 

DNA repair is crucial for maintaining genome integrity. Human DNA Polymerase  

(PolB) is an enzyme involved in the base excision repair pathway in which dedicated enzymes 

replace damaged bases in the genome. The role of PolB is the insertion of a new base in a 

gapped DNA substrate. The precision by which it selects a new base (“fidelity”) is thought to 

rely mostly on set of conformational changes called “fingers closing” that describe the 

movement of the dNTP-binding domain, which brings a new incoming dNTP close to the 

reaction center of the polymerase. Our goal is to characterize that movement to learn more 

about fidelity-related mechanisms in PolB.  

The single-molecule group at the Laboratory 

Biophysics looks at the behavior of individual 

particles using several different light microscopy 

techniques. In case of PolB, we combine single-

molecule detection with Förster Resonance 

Energy Transfer (FRET). FRET describes a 

distance-dependent energy transfer between two 

fluorescent dyes and is ideal to detect the 

distance changes in the nanometer range 

associated with fingers closing. Most 

experimental designs feature one or two dyes on 

the polymerase, and a dye on the DNA substrate. 

For the dye-labelled versions of PolB, we 

collaborate with the Sweasy group (Yale 

University). All single-molecule research will be 

conducted at WUR in the Helix building.  
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