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In this study, we performed a comprehensive functional analysis of BRCAL/2 using the MANO-B
method, a high-throughput functional analysis method, and constructed a database and evaluated the
correlation with clinical data such as the determination of therapeutic efficacy of PARP
inhibitors. We also constructed a scoring system using the MANO-B method and validated it as a
method for diagnosing HBOC and determining the indication for PARP inhibitors. Furthermore, we
applied the MANO-B method to functional analysis of genes related to hereditary tumors, aiming to
establish a platform for comprehensive analysis of germline VUS discovered in genomic medicine.

To collect information on BRCA variants identified by clinical sequencing, we referred to domestic
gene panel test databases accumulated in C—CAT and public databases such as ClinVar to collect
information on BKRCA1/2 variants in germline series. Of these, 100 known pathological variants and
100 benign variants were selected from ClinVar, and 896 VUS were selected. In addition, clinical
information such as treatments given and their responses were collected

As a high—throughput functional analysis of BRCA1/2 variants using the MANO-B method, we generated
mutant genes by PCR site—directed mutagenesis. More than 1000 variant genes were generated by PCR
site—directed mutagenesis using wild—type BRCA1/2 cDNA as a template and highly accurate PCR
enzymes. A variant—specific 10-base length barcode sequence was added, and the target gene was
incorporated into a vector containing an antimicrobial resistance gene and a piggyBac transposon
sequence.

As a POC acquisition for the BRCA scoring system with prospective clinical data, a functional
evaluation of BRCAZ c.7847C>T (p.Ser2616Phe), a novel VUS found in patients with suspected familial
breast cancer, was performed prospectively. The results of the analysis suggested pathogenic, and
based on these results, the variant was reevaluated by the ACMG guidelines and its clinical
significance was revised. The results of this study are summarized and presented in this paper
(Yamazawa K, et al. Cancer Sci.), because these findings were very important in showing that
functional analysis can be directly related to real clinical treatment decisions

To evaluate the clinical validity and usefulness of the MANO-B assay using clinical data, the
correlation between the pathogenicity and susceptibility predicted by the MANO-B assay and the
actual results of the BRACAnalysis and HRD score was verified, and the correlation between the
results and the judgment of treatment efficacy in patients who received a PARP inhibitor was
evaluated. The correlations between the results of the PARP inhibitor

To establish a high—throughput functional analysis method for hereditary tumor-related gene
mutations using the MANO method, we purchased cell lines with loss—of-function of the gene under
evaluation from a cell line bank, or established knockdown/out cell lines using siRNA or CRISPR.
Wild-type genes were introduced into these functionally deficient cells, and changes in cell traits
were evaluated. In PALBZ, MSHZ, MSH6, MLHI, and PMSZ, where we were able to confirm the changes in
the cells, we cloned about 10 known pathological and benign variants of each gene for analytical
validation and examined whether functional analysis under cell competition was possible by the MANO
method, which confirmed that the analytical system was valid. The results confirmed the validity of
the analysis system. In the functional analysis of PALBZ, 164 variants were generated and
evaluated. For functional analysis of PMSZ, 48 variants were generated and evaluated, of which 5
variants were suspected as pathological variants. Of these, 5 variants were suspected as

pathological variants



