


20) Toxicology with Zebrafish and
Big Data Challenges

e Zebrafish
e Multi-Camera Array Microscope (MCAM™)
e Applications and Algorithms in Biomedical Research / Computer Vision

e Synthesis from Big Data



Zebrafish as a Model Organism

Transparent vertebrate

Cardiovascular, immune, and neural
developmentin 7 days

Distinct behavior and morphology

70% genetic homology with humans

Common use in toxicology and pharma research

Easy breeding : -
Large clutch size " " Y
Easy maintenance

Economical




Multi-Camera Array
Microscope (MCAMT™M)
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https://docs.google.com/file/d/1T-JKIYOCFGvp_gHUijlgBOr_HiaS5Mbl/preview

Imaging and Analysis Modalities

Physiology Morphology Behavior
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Workflow | ImmunoToxicology

Disease Modeling Process: bulk and counting

Line: lyzEGFP [120 hpf]
Source: NC State University



ImmunoTox | Yoder Lab, NCSU

PLOS ONE

Automated, high-throughput quantification of
EGFP-expressing neutrophils in zebrafish by
machine learning and a highly-parallelized
microscope

John Efromson »'*, Giuliano Ferrero Aurélien Bégue ;‘, Thomas Jedidiah
Jenks Doman@’, Clay Dugo®’, Andi Barker2 Veton Saliu’, Paul Reamey’,
Kanghyun Kim3, Mark Harfouche (', Jeffrey A. Yoder( 72*

1 Ramona Optics Inc., Durham, NC, United States of America, 2 Department of Molecular Biological
Sciences, North Carolina State University, Raleigh, NC, United States of America, 3 Department of
Biomedical Engineering, Duke University, Durham, NC, United States of America
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@ Combine CSV Results

1 Export Masked Images




Segmentation

Segmentation Analysis Protocol
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Region Area

Segmentation

Fluorescence
Quantification

Blob Counting




. Morphology | 72 hpf Fish Area




Morphology | 72 hpf Yolk Area
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Morphology | Eye Area




Morphology | Eye Area




Morphology | Eye Area




Morphology | Eye Area




Behavior

8 Keypoint
Pose

Estimation



https://docs.google.com/file/d/1neiErOXPuIDY6zFpom8zBuELilwZh1Ug/preview

Behavior

8 Keypoint
Pose

Estimation



https://docs.google.com/file/d/1tijvXPeqMZxGH0WEya1jIKjJcQOl0k0f/preview

Behavior

8 Keypoint
Pose

Estimation



https://docs.google.com/file/d/1asM415Zt0cHNpxsr9ISlLF1QKjLcbCzp/preview

Behavior | 8 Keypoint Tracking
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https://docs.google.com/file/d/1HA1QceZZdy6_Dz0L-9mlq81B6z1fzwKK/preview
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Analysis | Synthesized Data Output
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PFAS Screen - Tying Assays Together
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PFAS Screen - Tying Assays Together
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. Behavior Prediction
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