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Abstract: Cancer is the leading cause of death worldwide, with breast cancer being one of the most
common types. To date, more than 1700 distinct mutations have been identified in the Breast Cancer type-
1 susceptibility (BRCAL) gene. One of the protein partners of BRCA1 is the BRCA1-Associated RING
Domain protein 1 (BARD1). The association between these two proteins form the BRCA1-BARD1
heterodimer, which is essential for the complex’s stability and E3 ubiquitin ligase activity. The BRCA1-
BARDL1 heterodimer has been shown to promote double stranded break (DSB) repair in the DNA damage
response (DDR) signaling pathway. Although its E3 ligase function has been confirmed, the significance
with respect to DSB repair remains unclear and highly debated. To better clarify its involvement in DDR,
| have utilized the ubiquitin variant (UbV) technology to develop modulators targeting the BRCA1-
BARDL1 heterodimer. Here, 22 UbVs were identified in phage display sections using different versions of
the BRCA1-BARD1 complex, 21/22 were protein purified, 17/21 biochemically characterized in substrate
ubiquitination assays and 4/17 assessed in cellular assays. One of the UbV binders was shown to influence
specific DSB repair pathway by modulating BRCA1-BARDL1 activity. In the future, more work is needed
to fully characterize this UbV and its cellular effects. | conclude that this UbV provides a foundation that
will allow us to further explore BRCA1-BARD’s involvement in DDR.
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