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DNA damage recognition by the nucleotide excision repair
pathway requires an initial step identifying helical distortions in
the DNA and a proofreading step verifying the presence of a
lesion. This proofreading step is accomplished in eukaryotes by
the TFIIH complex. The critical damage recognition component of
TFIIH is the XPD protein, a 5’-3' DNA helicase that unwinds DNA
and identifies the damage. We describe the three dimensional
structure of an XPD protein from Thermoplasma acidophilum
with high sequence identity to the human XPD protein which
reveals how the structural framework is combined with additional
elements for strand separation and DNA scanning.

The protein consists of two RecA-like helicase domains comple-
mented by a 4Fe4S cluster domain, which has been implicated
in damage recognition, and an additional a-helical domain. The
first helicase domain together with the helical and 4Fe4S-cluster-
containing domains form a central ring with a diameter sufficient
in size to allow passage of single stranded DNA.

Based on our results we suggest a model how DNA is bound

to the XPD protein. The structure also provides a framework

to explain why some of the mutations in the human XPD gene
lead to one of three severe diseases, xeroderma pigmentosum,
Cockayne Syndrome, and trichothiodystrophy.



