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Structural characterization of clinically reported missense mutations identified in BRCA1
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Germline loss of function mutations in Breast Cancer Susceptibility gene 1 (BRCA1) and Breast Cancer Susceptibility gene 2
(BRCA2) are known to be responsible for Hereditary Breast and Ovarian Cancer Syndrome (HBOCS). BRCAL1 encodes 1863 amino
acids consisting of N-terminus RING domain, intrinsically disordered central DNA binding region and highly conserved two tandem
repeats of BRCTs constituting the C-terminus domain (CTD)[1]. The RING domain forms a heterodimer with BRCA1-associated
RING domain protein 1 (BARDI) and acts as E3- Ubiquitin ligase. However, C-terminal of the BRCAI is known to interact with
proteins containing the consensus sequences of pS-X-X-F motif to mediate different complex formation at the time of Double Strand
Break Repair (DSBR). Majority of the missense mutations are found in the BRCT, RING domain and few in the central domain of
BRCAL. Several studies have been performed to classify such variants of uncertain significance (VUS) in BRCA1 as pathogenic or
neutral but the exact molecular mechanism of pathogenicity still remains to be deciphered[2, 3]. The aim of the present study is to
evaluate the structural significance of these missense mutations located in the central and C-terminus functional domains of BRCA1
using biophysical, biochemical and in-silico tools. It was found that BRCA1 Arg866Cys in the central region, Thr1691Arg and
Gly1801Asp in the BRCT domain show conformational alterations. The central non-specific DNA binding domain has also been
evaluated for its conformational changes in the presence and absence of super-coiled DNA. However, a reduced DNA binding ability
was observed for the mutant as compared to the wild- type protein. Further, the central region of BRCAI1 has been assessed for its
intrinsically disordered behaviour. Addition of 2,2,2-trifluoroethanol (TFE) led to gain of structure of the central region and therefore,
less susceptibility towards proteolysis. The mutations have been characterized with the help of Size exclusion chromatography (SEC),
Circular Dichroism spectroscopy, nano DSF, EMSA. With this information we would further extend our studies for protein-protein
interactions of the wild type and mutant proteins using ITC, SPR and co-crystallization. The reported results will enhance our
understanding towards the fundamental structural differences arising due to cancer predisposing missense mutations.
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