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First, for an in vivo system targeting VUS observed in BRCA2, we constructed a screening
library of 255 BRCA2 variants and introduced them into the germline of zebrafish. We have
currently established second—generation (F2) lines and obtained three tumor samples to observe
their progression, with sequencing data under analysis. In addition, we developed an ultra—
short—term screening system that enables variant classification within seven days. Using this
system, we reclassified 51 VUS and obtained new classification results for 24 of them. An
international patent application for this model has also been filed (PCT/JP2024/43848).

Next, for an in vivo system targeting VUS observed in TP53, we created a screening library
for 453 TP53 variants registered in databases and introduced them into the germline of
zebrafish. We have now established third-generation (F3) lines and obtained three tumor
samples to monitor their progression, achieving an approximately 80% concordance rate when
compared with existing classifications (ClinVar).

Furthermore, as an in si/ico system, we developed a novel evaluation method for mutations
in the tetramerization domain of TP53, naming it ROWVA (the root mean square deviation value
when comparing the wild-type and variant structures predicted by AlphaFold2). We confirmed
its superiority over conventional structure-based evaluation methods by comparing it with
luciferase assay results for 12 variants, and submitted a paper summarizing these findings
The experimental evaluation results for these 12 variants have been registered in MGeND
(MGS000092. 1).

Finally, regarding a PTEN variant that showed familial clustering but had been classified
as VUS, comprehensive in si/ico docking simulations revealed that the mutation stabilized
binding with two PTEN-binding proteins. This enhanced binding stability was further confirmed
through SPR analysis using purified proteins and pull-down assays in cell lines. Moreover,
normal mammary epithelial cell lines carrying the mutation exhibited increased proliferation
and invasion abilities, which were reversed by treatment with inhibitors targeting the PTEN-
binding proteins. In an 7n vivo model, a genetically modified mouse line with the same
mutation was developed. These mice met all three major diagnostic criteria for PTEN hamartoma
tumor syndrome (PHTS), making them the world’ s first PHTS model mice. Notably, their skin

and mucosal lesions improved with treatment using PTEN-binding protein inhibitors



