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This project aims at designing and implementing an automated image analysis pipeline to study cellular
substructures and protein localization using the available microscopy technologies in our facility. The
pipeline will involve the following key steps:

1. Pre-processing: Develop methods for image denoising, background correction, and image
enhancement to improve the quality of acquired images. (XYZT)

2. Segmentation: Design and optimize algorithms for segmenting cellular substructures of interest,
such as nuclei, organelles, or cytoskeletal components. This step will involve techniques like
thresholding, region-based segmentation, or machine learning-based segmentation on software’s like
FUJI, IMARIS available on the facility.

3. Feature Extraction: Extract quantitative features from segmented regions, such as size, shape,
intensity, or texture descriptors. Additionally, develop methods to extract protein localization
information within the segmented regions.

4. Localization Analysis: Implement algorithms to analyze protein localization patterns, such as spatial
clustering, colocalization analysis, or co-occurrence analysis, to understand the spatial relationships
between different cellular components.

5. Data Visualization and Interpretation: Visualize the extracted data and develop interactive tools for
exploring and interpreting the results. This could involve creating heatmaps, scatter plots, or spatial
distribution maps to visualize protein localization patterns and their correlation with cellular
substructures.

Throughout the project, the student will work on optimizing and validating the developed pipeline
using sample datasets from our imaging facility users. This research aims at enhancing the efficiency
and accuracy of image analysis for studying cellular substructures and protein localization, opening up
possibilities for various biological investigations.

Overview of high-throughput/ high-
content imaging of cells grown in
hydrogel microwells. Each microwell
contains a single tumoroid, a
magnified picture of the development
of 4 tumoroids within 24H following
seeding is shown (link toward video),
as well as a label-frere
holotomography acquisition of a
bladder tumoroid (link toward video)
and a 3D immunofluorescence image
(link toward video).
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