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[ Abstract ] Objective Based on live-cell panoramic super-resolution microscopy, complemented by Al-based
image segmentation algorithms, we are developing methods for dynamically observing the entire life cycle of living cells.
Methods Using COS-7 as a model, the mitotic process, subcellular organelle interactions, and intercellular communication were
dynamically observed in panorama through live—cell panoramic super—resolution microscopy. Optical diffraction tomography
(ODT) was employed to enable dynamic tracking of subcellular organelles in living cells, while spinning disk confocal microscopy
provided molecular-level specificity validation. Furthermore, Al-based segmentation algorithms were implemented to accomplish
qualitative segmentation and quantitative analysis of subcellular organelles. Results The system avoids or mitigates phototoxicity,
photobleaching, and other artificial interference associated with traditional fluorescence imaging, enabling native-state dynamic
observation of living cells. Conclusion The dual-modality joint imaging establishes a “structure—function complementarity”

research paradigm. This innovative fusion strategy not only overcomes the limitations of traditional single-modality imaging
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techniques but also provides a novel multidimensional dynamic observation approach for investigating cell-cell interactions and

organelle—organelle interaction mechanisms.
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Artificial intelligence
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