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In this study, we developed a novel, publicly available, deep learning (DL)
-based image analysis platform called Python-based human-in-the-loop workflow (PHILOW) implemented
with a human-in-the-loop (HITL) algorithm. Analysis of dense, large, and isotropic volumes of
Focused lon Beam-Scanning Electron Microscopy (FIB-SEM) using PHILOW reveals the complex 3D
nanostructure of both inner and outer mitochondrial membranes and provides deep, quantitative,
structural features of cristae in a large number of individual mitochondria. Unbiased clustering
analysis using this newly developed algorithm unraveled a new function for the dynamin-related
GTPase Optic Atrophy 1 (OPA1).
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