Machine Learning in Ca signaling via fluorescence probes for diagnostics of Neuroinflammatory Diseases
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Automated Quantitative Live Cell Fluorescence Microscopy utilizes high throughput screening and analysis of large cell numbers which is expectedly hampered by demanding processes of cell selection and classification of their responses. In a series of previous studies, we demonstrated the effect of purified immunoglobulins G from patients of amyotrophic lateral sclerosis (ALS IgGs) on Ca homeostasis in rat astrocytes in culture. In order to develop automated diagnostic screening of the effects of these IgGs as compared to healthy IgGs, the raw data for the analysis came from the primary rat cortical astrocytes recorded for calcium imaging. We will present various approaches with Unsupervised Machine Learning algorithms in order to: (1) characterize traces and extract significant features, (2) cluster the traces and (3) if any groups could be found, train a classifier to reliably predict a class for any given test trace. Clustering with Decision Trees along with Block Bootstrapping for time series to model the traces, as well as k-Nearest Neighbors classification, gave us satisfactory preliminary results for applying Majority‐Voting classification and comparison with the performance of Convolutional Neural Networks. The overarching goal would be to adapt a method of sparse dictionary learning framework for time series imaging by successively adding constraints based on the hierarchical architecture of the decision tree group representations. Thus, populations of traces characteristics for specific patient subgroups could be individuated and proven different from the control signals.
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