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Abstract

QuPath is a bioimage analysis software designed for digital pathology and whole slide image analysis. This
protocol describes how to measure CD3 density in the substantia nigra and cerebral peduncle using haematoxylin
and DAB-stained brain sections.

Materials

CD3 IHC-stained sections
NZConnect (Hamamatsu)
StarDist
QuPath

Troubleshooting
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Annotation

1 Manually annotate the substantia nigra and cerebral peduncle on NZConnect
(Hamamatsu), a web-based whole-slide image (WSI) viewer.

2 Download the annotations using a Python script then import into QuPath [1] using a
Groovy script.

QuPath Deconvolution and CD3 Density Measurement

3 In QuPath, set the colour deconvolution to facilitate the detection of haematoxylin and
DAB staining on CD3 IHC-stained sections.

4 Segment all cell nuclei using StarDist [2] via the QuPath StarDist extension [3];followy
with an object classifier to classify CD3-positive cells.

5 Calculate CD3-positive cell density by the number of CD3-positive cells divided by the
area of the region of interest (CD3-positive cells per mm*2).
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