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Report: 
 
Preserving the structural integrity of DNA and hence the genetic information stored in this molecule is 

essential for cellular survival. It is estimated that the DNA in each human cell acquires about 104 damages 

per day. Consequently, different repair mechanisms have evolved to protect the genome. One of these DNA 

repair mechanisms, nucleotide excision repair (NER), is present in all organisms and is unique in its 

versatility to repair a broad range of damages. In humans, NER is the major repair mechanism protecting 

DNA from damage induced by ultraviolet light. The consequences of defective genes involved in NER are 

apparent in three severe diseases: xeroderma pigmentosum, Cockayne syndrome and trichothiodystrophy. 

The XPD protein plays a key role in NER because it verifies the presence of damage on the DNA and thereby 

allows the repair cascade to proceed. We have solved the crystal structure of XPD, and show how the protein 

has assembled several domains to form a donut shaped molecule, which is able to separate two DNA strands 

and scan the DNA for damage with the aid of a 4Fe-4S cluster. (Wolski and Kuper et al, PLoS Biol (2008), 

6(6): e149) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Overall structure of XPD. (Wolski and Kuper ; PDB:2vsf) 
 
Table I: Crystallization, Data Collection and Refinement Statistics 

 
 

Data set Native 
 
 

Fe Peak 
 
 

Fe  
Inflection 

 

Fe 
Remote 

 
Resolution (Å) 

Wavelength (Å) 

Unique Reflections 

<I>/<σI> 

Completeness (%) 

Redundancy 

Rsym 

2.9 

1.0 

13,622 

38.3 (1.7) 

99.0 (99.4) 

4 

0.07 (0.617) 

3.6 

1.7367 

6,963 

23.1 (4.5) 

99.9 (100) 

14.8 

0.14 (0.52) 

3.6 

1.7419 

6,967 

19 (3.9) 

100 (100) 

12.4 

0.16 (0.59) 

3.6 

1.7 

6,909 

32.6 (16.1) 

99.2 (100) 

14.3 

0.07 (0.17) 

Phasing to 4.0 Å 

       Number of sites 

     Phasing Power 

       Ano  

Iso (acentric/centric) 

     Mean Figure 
     of merit 
Acetnric/centric 

  

 

 

1.505  

0.303/0.288 

 

 

1 

 

0.758  

 1.236/0.987 

 

0.43/0.15 

 

 

 

1.915 

 

Rcryst (Rfree) 

r.m.s. deviations 
bond lengths (Å) 
 
r.m.s. deviations 
bond angles (°) 
 
Mean B-factor (Å2) 

Ramachandran 
Statistics 

0.209 ( 0.287) 
 
 

0.007 
 
 

0.92 
 

54.2 
 

86.6/11.1/1.5 /0.8 

   

 



References: Wolski and Kuper et al, PLoS Biol (2008), 6(6): e149 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


