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BRCA1-associated RING domain 1 (BARD1) is a tumor suppressor gene that is
encoded a protein of 777 residues. It can interact with Breast cancer susceptibility protein 1
(BRCA1) at the NH_terminal RING domain in the heterodimer manner. The BARD1 and
BRCA1 complexes play a cellular role in genome stability maintenance such as
ubiquitination, DNA repair, cell cycle checkpoint and apotosis. BARD1 gene mutation is
predisposed to breast and ovarian cancers but the consequence of its missense mutation
on cancer disease is unknown. Therefore, it is necessary to study the effect of BARD1
gene mutations found in patients to elucidate the molecular mechanism of disease
pathogenesis. The objectives of this research project is to clone BARD1 and BRCA1 genes,
construct several missense mutations in the RING domain, study the interaction between
BARD1 and BRCA1 proteins, and investigate the function of E3 ubiquitin ligase. The result
showed that BARD1 (nucleotide 211-1116) and BRCA1 (nucleotide 120-1031) genes were
cloned into pBIND and pACT, respectively. Several missense mutageneses of BARD1 and
BRCA1 genes were performed. CheckMate mammalian two-hybrid system was used to
determine the protein interaction by monitoring luciferase signaling. It found that the mutant
BARD1 proteins (L44P, C50A, C83G, V85L, K153E, S241C, N295S and K312N) were
located in the Zn2+-binding site and regions in and beyond the RING domain. They were still
interacted with BRCA1 protein. In the other hands, BARD1-L107P and BRCA1-C61G were
lost their abilities in the protein interaction. Furthermore, BARD1 and BRCA1 genes were
cloned into pGEX-4T1 and many missense mutations were generated. All proteins were
expressed in Escherichia coli BL21(DE3) and purified by affinity chromatography. They were
used to study the E3 ubiquitin ligase function. The result revealed that many BARD1 mutant

proteins (L44P, C50A, C83G, V85L, K153E, S241C, N295S and K312N) still exhibited the



ubiquination function when compared with the wild-type proteins. However, the mutant
BARD1-L107P and BRCA1-C61G diminished the E3 ubiquitin ligase activity. This was
consistent with previous result on the study of protein interaction by luciferase assay.
BARD1-L107P was in the four-helix bundle and its substitution of leucine with proline would
disrupt its binding to valine14 and alanine17 of BRCA1. In addition, BRCA1-C61G was in
the Zn2+-binding site 1l and its replacement of cysteine with glycine affected the Zn2+ binding
and protein conformation of Zn2+-finger domain. These two mutations disrupted BARD1-
BRCA1 interaction and function of E3 ubiquitin ligase. This study provides more
understanding in mechanism and pathogenesis of breast cancer. The knowledge will be
utilized to develop the personalized medicine for cancer patients and reduce the side effect

of the drugs.
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