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This study aimed to investigate how ductal carcinoma in situ (DCIS), a

non-invasive early-stage breast cancer, progresses to invasive ductal carcinoma (IDC), with the goal
of advancing personalized treatment by reducing unnecessary surgeries and developing effective
therapies. A 160-gene targeted sequencing panel analyzed 321 breast cancer samples (246 IDC and 75
DCIS), identifying major mutations such as PIK3CA and TP53. TP53 mutations were frequent in
high-grade IDC but rare in DCIS, suggesting mutation frequency depends on grade and histology. A
CRISPR/Cas9 whole-genome knockout screen using DCIS-derived cell lines identified 19 genes related
to proliferation and malignancy. Among them, TAS2R gene loss enhanced DCIS cell growth. Western blot
of TAS2R knockout cells showed increased phosphorylated mTOR, indicating mTOR ﬁathway activation.
These findings suggest TAS2R as a potential regulator of DCIS progression and therapeutic target.
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