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Advancements in microscopy techniques have led to the generation of ever-
increasing amount of data, demanding efficient analysis methods. Image
segmentation tools, particularly those powered by Artificial Intelligence (Al),
have become critical components for processing this data. However,
segmentation is just the first step in unlocking the wealth of information
hidden within these complex datasets. Quantitative analysis methodologies
are essential for extracting meaningful biological insights.

Here delves into the power of Al-driven segmentation for quantitative
analysis in electron microscopy. We demonstrate the segmentation of a U20S
cell FIB-SEM dataset [1] using a newly developed tools within Microscopy
Image Browser (MIB) [2]. Our approach leverages the "segment-anything"
model [3] for ground truth generation of training labels alongside a newly
developed 2.5D deep learning workflow for image segmentation in DeepMIB
tool [4] of MIB. This powerful combination allows for efficient generation of
accurate models for various cellular organelles, including mitochondria,
endoplasmic reticulum (ER), Golgi apparatus, nuclear envelope, lysosomes,
and peroxisomes [5]. These models serve as the foundation for in-depth
guantitative analysis.

Moving beyond segmentation, we explore potential analysis pathways. A
typical pipeline might begin with volumetric analysis of organelles, providing
valuable information about their size and distribution. This analysis can be
further extended by developing custom methods to quantify specific features
relevant to cell biology research. Examples include measuring the density of
nuclear pores, quantifying the sheet-to-tubule ratio of the ER, or analyzing the
contact points between ER and mitochondria.

In addition, we showcase the immense potential of large-volume electron
microscopy data, extending its utility beyond the scope of the original
research project. Sharing these datasets responsibly is crucial for unlocking
their full potential and enabling broader scientific exploration. By fostering
responsible data sharing practices [5], we can collectively extract even deeper
insights from these rich datasets, leading to significant advancements in our
understanding of cellular biology.
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