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The informational content of cellular imaging in
studies of dynamic biological processes

High content imaging of dynamic biological processes THE IBPM-CNR MICROSCOPY PLATFORM - NIKON REFERENCE CENTER
Image-based assays in the biomedical field are rapidly evolving from qualitative to more _ _ . . _ . _ . .
quantitative approaches (“high content”) that provide high resolution spatio-temporal information. > The platform hosts microscopes for high resolution imaging > Providing high content information and —
of fixed samples and living cells. supporting simultaneous analysis of cells under N’kon
Time-lapse video recording of living cells depicts dynamic information that would remain > Full automation several conditions

otherwise unnoticed with analyses of fixed samples and that are fundamental to understand > Controlled conditions (T° CO,, humidity over several days)
complex biological processes (e.g., cell division, cell differentiation, senescence, intra- and inter- / i
cellular signalling, cellular migration, infection, host/pathogen interactions, response to drug
treatments, induction of cell death).

» Multidimensional acquisition:

Acquisition of images over time a. xy multipoint b. Z-stack c. multichannels (A, fluorescence)

“- Classification of phenotypes
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CELLULAR IMAGING: FIELDS OF APPLICATION CREATION OF CELL MODELS AND SET-UP OF AD-HOC WORKFLOWS FOR HIGH
THROUGHPUT (HT) AND HIGH CONTENT (HC) AUTOMATED IMAGE ANALYSIS

The IBPM microscopy platform supports versatile applications, in which dynamic studies (time-lapse recording) are
coupled with high resolution qualitative and quantitative image analysis of cells and cellular structures Creation and validation of informative cell models useful for Automation of image acquisition and data analysis
automated analysis
Applications: n ' i
Biological processes Cell lines can be engineered to visualize cellular components using 1. Creation of ad-hoc acquisition workflow to maximize the amount and the quality
Real-time visualization of dynamic processes (cellular Studies of cell division and checkpoints fluorescent proteins or fluorescent dyes suitable for live imaging of imaging data (JOBS module of Nikon proprietary Nis Elements software)
signalling, intracellular transport, organization of organelles N _ _ _
and subcellular structures) Tumour cell growth and inhibitory drugs / Set-up of specific protocols for live cell imaging 2. Classification of phenotypes of interest using the machine learning-based
molecules /modulatina aenes (will take into account: phototoxicity assessment, definition of Nis Elements classifier
Single-cell analysis, to visualise cell heterogeneity and rare 99 exposure time and intervals; concentration of staining dye etc.) | |
behaviours within a cell population Differentiation of stem and progenitor cells 3. Automated analysis of phenotypes of interest
Recording of cellular morphological changes or cell death in Assay / design of innovative therapeutic
response to particular stimuli (physical / chemical damage, —— strategies Obiect Classificati
i o : ect Classification
stress conditions) Multldlrr.le_n.smnal Image Image Object catalogue J and Analvsis
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1. Single-cell recording depicts stochastic phenomena in cell 2. Time-lapse recording shows that the outcome of therapeutic treatments 3. Automated detection and analysis of protein-protein
biology: heterogeneous responses to novel mitotic inhibitors, is modulated by different genetic backgrounds (precision medicine) interactions in fixed cells
including rare yet biologically significant behaviours O Myen- IN SITU PROXIMITY LIGATION ASSAYS (PLA)
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: .| Time lapse video-recording of neuroblastoma cells: 3 £ 6x10e; This yields rapid and accurate
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Different  cell fates  were (Di Francesco et al., 2018)

visualized in cell cultures (Hela) 4. A high-throughput video-recording approach and automated

treated with novel antimicrotubule analysis to follow the fate of cells over time
compounds (ATI).

Cells were videorecorded 24 to We created a "time-lapse imaging" database, including both “mamljalli’ and automated annotations
48 h after treatment. interphase mitoses multinucl. with optimized parameters for each experiment to help reproducibility, comparison to standards

and data sharing.
Each horizontal bar in the graph 5‘
represents the fate of a single _D;V'nsl\(z solvent

Our time-lapse imaging database
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Blebbing during M arrest HT long-term recording of living cells and analyses based on machine learning classification: wm s SUPPOTLS, Trea’fme”t be.fore a”a|¥s's- |
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