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We found that histological types of breast tumors could be classified using
subtle morphological differences of microenvironmental myoepithelial cell nuclei without any direct
information about neoplastic tumor cells. We ?uantitatively measured 11661 nuclei on the four
histological types: normal cases, usual ductal hyperplasia and low/high grade ductal carcinoma in
situ (DCIS). Using a machine learning system, we succeeded in classifying the four histological
types with 90.9% accuracy. Electron microscopy observations suggested that the activity of typical
myoepithelial cells in DCIS was lowered. Through these observations as well as meta-analytic
database analyses, we developed a paracrine cross-talk-based biological mechanism of DCIS
progressing to invasive cancer. Our observations support novel approaches in clinical computational
diagnostics as well as in therapy development against progression.
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