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Report: 

In our lab, we solved the crystal structure of a complex between the Lactococcus lactis 
FPG protein and a cFapydG-containing DNA but the resolution (2.8Å) was not sufficient to 
be sure of the damaged base conformation. So, we applied to the ESRF to get some powerful 
synchrotron beam time. 

During the 3 allocated shifts, 16 crystals were tested and 9 x-ray diffraction datasets 
were collected. One of these datasets was good enough to solve the structure of our 
Protein/DNA complex at 1.8Å resolution. This is the first time that the Fapy lesion is 
observed in a complex with a DNA repair enzyme (figure 1). 

 
 
 
 
Figure 1 
Overall structure of the Fpg/DNA complex showing the 
DNA torsion centred on the damaged nucleobase and the 
extrahelical conformation adopted by the cFapydG inside 
the Fpg substrate binding pocket. Secondary structures are 
color-coded according to the definition of Sugahara et al. 
(2000). 
 
 
 



 
The results are described in the following publication : 
 

Coste F, Ober M, Carell T, Boiteux S, Zelwer C & Castaing B. 
“Structural basis for the recognition of the FapydG lesion (2,6-diamino-4-hydroxy-5-
formamidopyrimidine) by the Fpg DNA glycosylase” 
J Biol Chem. 2004 Jul 10 [Epub ahead of print] 
 

Abstract: 
Formamidopyrimidine-DNA glycosylase (Fpg) is a DNA repair enzyme which 

excises oxidized purines such as 7,8-dihydro-8-oxoguanine (8-oxoG) and 2,6-
diamino-4-hydroxy-5-formamidopyrimidine (FapyG) from damaged DNA. Here, 
we report the crystal structure of the Fpg protein from Lactococcus lactis (LlFpg) 
bound to a cFapydG-containing DNA. The structure reveals that Fpg stabilizes the 
cFapydG nucleoside into an extrahelical conformation inside its substrate binding 
pocket. In contrast to the recognition of the 8-oxodG lesion which is bound with 
the glycosidic bond in a syn conformation, the cFapydG lesion displays in the 
complex an anti conformation. Furthermore, Fpg establishes interactions with all 
the functional groups of the FapyG base-lesion which can be classified in two 
categories: (i) those specifying a purine derived lesion (here a guanine), involved 
in the Watson-Crick face recognition of the lesion and probably contributing to an 
optimal orientation of the pyrimidine-ring moiety in the binding pocket and (ii) 
those specifying the imidazole-ring opened moiety of FapyG and probably 
participating also in the rotameric selection of the FapydG nucleobase. These 
interactions involve strictly conserved Fpg residues and structural water molecules 
mediated interactions. The significant differences between the Fpg recognition 
modes of 8-oxodG and FapydG provide new insights into the Fpg substrate 
specificity. 

 


