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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway 
annotations are authored by expert biologists, in collaboration with Reactome editorial staff and cross-
referenced to many bioinformatics databases. A system of evidence tracking ensures that all assertions 
are backed up by the primary literature. Reactome is used by clinicians, geneticists, genomics research-
ers, and molecular biologists to interpret the results of high-throughput experimental studies, by bioin-
formaticians seeking to develop novel algorithms for mining knowledge from genomic studies, and by 
systems biologists building predictive models of normal and disease variant pathways.

The development of Reactome is supported by grants from the US National Institutes of Health (P41 
HG003751), University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and 
the European Molecular Biology Laboratory (EBI Industry program).
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Defective DNA double strand break response due to BARD1 loss of function ↗

Stable identifier: R-HSA-9699150

Diseases: cancer

Although germline mutations of BARD1 are implicated in some cases of hereditary breast and ovarian 
cancer (HBOC), they occur less frequently that those of the BRCA1 or BRCA2 genes (De Brakeleer et al. 
2010, Alenezi et al. 2020). From animal studies, it is known that the loss of BARD1 function results in a 
phenotype very similar to that caused by loss of BRCA1 function, characterized by embryonic lethality 
(McCarthy et al. 2003), genomic instability (McCarthy et al. 2003) and defects in homology-directed repair 
(Lee et al. 2015). A small number of clinically-relevant BARD1 missense mutants that have been function-
ally characterized and shown to be impaired in BRCA1 binding (Xia et al. 2003, Lee et al. 2015) are annot-
ated in this pathway.
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Defective BARD1 does not bind BRCA1 ↗

Location: Defective DNA double strand break response due to BARD1 loss of function

Stable identifier: R-HSA-9699163

Type: transition

Compartments: nucleoplasm

Diseases: cancer

The N-terminal RING domain and C-terminal BRCT repeats of BARD1 contribute to its binding to BRCA1 
(Simons et al. 2006). While not frequently reported in cancer, missense mutations in these two regions of 
BARD1 affect BARD1 function in homology directed repair (HDR) by impairing its interaction with 
BRCA1 and may potentially contribute to hereditary breast and ovarian cancer (Lee et al. 2015).

The following BARD1 missense mutants have been reported in hereditary breast and ovarian cancer and 
shown to be impaired in their interaction with BRCA1 and in HDR:

BARD1 C53W (Lee et al. 2015; the C53W substitution produces an insoluble BARD1 protein)

BARD1 C71Y (Morris et al. 2002; Lee et al. 2015; the C71Y substitution produces an insoluble BARD1 pro-
tein)

BARD1 G623E (Lee et al. 2015).

The following BARD1 mutants impaired in their ability to bind to BRCA1 have been clinically reported 
but not in cancer samples and are annotated as candidates:

BARD1 W34R (Lee et al. 2015 - studied as a synthetic mutant, but is in ClinGen Allele Registry, Pawliczek 
et al. 2018)

BARD1 L44R (Morris et al. 2002, Lee et al. 2015 - studied as a synthetic mutant, but is in ClinGen Allele Re-
gistry, Pawliczek et al. 2018)

BARD1 C50G (Xia et al. 2003)

BARD1 C83G (Xia et al. 2003)

The following BARD1 mutants reported in cancer and predicted to be pathogenic have not been tested 
for their ability to bind to BRCA1 but share sequence similarity with functionally characterized BARD1 
mutants:

BARD1 H68Y (similar to functionally characterized synthetic mutant BARD1 H68A, described in Xia et al. 
2003)
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BARD1 G632W (similar to functionally characterized cancer mutant BARD1 G623E, described in Lee et al. 
2015).
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