FE26EIRER T FICEEFZDAEHREFRLS

2 B—/\JLCOEZEAMHER

Ubiquitin-proteolytic control of DNA repair
and carcinogenesis
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Abstract
The cullin 4A (CUL4A) ubiquitin ligase regulates nucleotide excision repair (NER) through proteolytic

destruction of the heterodimeric DNA damage sensor: damaged DNA binding proteins 1 and 2 (DDB1 and
DDB2). Recent studies revealed a second function of DDBs as integral components of the CUL4A ubiquitin
ligase complex: DDB1 is the specific adaptor that bridges CUL4A and the DCAF (DDB1, CUL4A associated
factors) substrate receptors, and DDB2 is a DCAF that recruits substrates to the DDB1-CUL4A complex for
ubiquitination. However, the physiological role of CUL4A in DNA repair and tumorigenesis remains unknown.
We have generated conditional floxed alleles of the Cul4a gene in mice, and report that skin-specific Cul4a
knockout mice displayed markedly increased resistance to UVB-induced skin cancer. Deletion of Cul4a
resulted in a dramatic increase in global genomic NER activity and an enhanced G1/S DNA damage checkpoint
respectively. While germline Cul4a null mice are healthy and display no developmental abnormalities,
abrogation of both CUL4A and its family member CUL4B resulted in profound growth inhibition, underscoring
an essential functionally redundant role for CUL4A and CUL4B ubiquitin ligases in maintaining genomic
integrity and cell survival. These studies reveal the critical physiological function of CUL4A in suppressing
nucleotide excision repair and antagonizing the DNA damage-responsive cell cycle checkpoint, and highlight

the benefit of attenuating CUL4A in protection against UVB-induced skin carcinogenesis.
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