Damage recognition process in DNA repair pathway: cryo-EM-based
analysis of the UvrA-UvrB complex in Mycobacterium tuberculosis
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Nucleotide Excision Repair (NER) pathway represents one of the major molecular machineries that control chromosome stability in all living species. In Eubacteria, this
pathway includes the three components of the UvrABC excinuclease complex, namely the UvrA, UvrB and UvrC proteins. These proteins act in a multi-step pathway

in which the dynamic assembling of protein complexes is required for the lesion sensing and removal activities in an ATP-dependent manner!. Specifically, UvrA and
UvrB are the first actors of NER and they have been reported as interacting proteins for the recognition of the damage across the DNA double helix. Interestingly, there

is evidence in the literature of the formation of UvrA-UvrB complex2, but both the stoichiometry and the function of the complex is still under debate and many
molecular aspects of this process remain unsolved.

NER pathway is extremely essential for Mycobacterium tuberculosis (MTB), that, being an intracellular pathogen, must face toxic agents and oxidative stress, altering its
genomic stability3.

Here we present a Cryo-EM-based structural investigation of the recombinant UvrAUvrB complex from MTB, as well as of the UvrA dimer, both in complex with
damaged DNA. Our analyses reveal new insights in the DNA binding mode of UvrA, with an alternative conformation of some crucial regions involved in DNA
coordination. Moreover, at supramolecular level, we obtained a structural snapshot of the different oligomers which alternate during the early stages of the damage

recognition process, adding details to the scientific debate regarding the stoichiometry of the protein assemblies that lead the system to the formation of the UvrB-DNA
pre-incision complex and to the repairing of DNA damages.
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