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Holliday junction resolvase GEN1 functions as a versatile DNA sensor and processor

Christian Biertumpfel
Max Planck Institute of Biochemistry, Germany

Several DNA repair and maintenance pathways depend on the correct and efficient processing of DNA intermediates by
structure-specific nucleases. Human Holliday junction resolvase GEN1 seems to be an enzyme of last resort for recognizing
and cleaving a specific range of DNA structures. The crystal structure of human GEN1 in complex with Holliday junction
DNA pinpointed to a crucial role of the chromodomain for efficient DNA recognition and cleavage. We further characterized
different DNA-binding modes of GEN1 using biochemical methods in combination with structure-guided mutagenesis.
The analysis highlights the importance of the arch region to distinguish between different DNA substrates. In addition, we
identified a cluster of positive amino acids shadowing the chromodomain to assist the enzyme for robust DNA recognition.
Moreover, we directly show that GEN1 operates as a monomer with 5’ flap DNA and as a dimer in complex with DNA four-
way junctions, which is a unique feature in the Rad2/XPG nuclease family. This linked cleavage mechanism ensures that DNA
junctions are resolved in a strictly symmetric manner without altering DNA information. GEN1’s DNA recognition features
make it a versatile tool for DNA processing and for maintaining genome integrity.
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