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Starting from H&E

Nuclei segmentation

We wanted to extract all the
tumor nuclei's feature
computed using QuPath.
We extracted features list

OSCC H&E stained slides
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We performed nuclei
segmentation to compute
all the features.
QuPath ™ Cell

for each detection using
QuPath Detection
Measurements and saving
the output as csv file
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Features analysis
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Detection" to segment
single annotated cells and
their nucleus. During this
step QuPath computes all

the nuclei's features

H&E slide

To perform nuclei's features
analysys we firstly had to
segment them
We used QuPath
“Watershed Cell
Detection” to segment
single cells and their nuclei
During this step, QuPath
calculates all the nuclei's
features

Segmented nuclei

We wanted to analyse all the extracted features to identify
differences between Ki-67 positive and Ki-67 negative
nuclei.

We imported the CSV in SPSS and calculated a receiver
operating characteristic curve to asses the Area Under
Curve for each feature and confusion matrix analysis
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Slides destaining
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To be able to perform a single cell analysis comparing
H&E slides with the exact corresponding IHC one, we
a ining with a ive IHC staining.
We firstly stained slides using H&E and carried out slide
scanning.
After slides were scanned, a destaining protocol has
been used and slides have been coloured with
immunohistochemical procedures using anti Ki-67
primary antibody with Ventana Benchmark Ultra
automatic stainer
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To overpass the necessity

We wanted to provide the pathologist with a visual system
to assess Ki-67 Posilivity.

Using the selected feature, we used QuPath Measurement
Map tool on H&E stained TMAs.
Measurement Map is a FCM which allow a visual
assesment of Ki67 psitive tumor cells results were
compared to the ones obtained on IHC using QuPath
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We wanted to
Ki-67 positive and negative
cells within the tumor
We used QuPath Intensity
Feature to divide tumor
nuclei in two classes,
negative and positive, using

QuPath computed stain

vector intensity. /

to manually annotate all
tumoral areas, we
developed a classifier
based on segmented nuclei
features.

We manually annotated
several tumoral and stromal
area to create our dataset.
We then used QuPath
Object Classification tool
to build our classifier.
QuPaths uses nuclei
present within annotated
area and their features to
sort out nuclei between the
two classes of interest.
Our dataset was composed
of 6025 nuclei, with a
validation split of 0.2.
Metrics are calculated on
validation set
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A g app! for
the assessment of the proliferative
compartment of solid tumors
on Hematoxylin-Eosin stained
sections

Anti Ki-67 IHC slide

Single annotated cells

Single cell annotation

To evaluate single cells, we
performed a manual
allignement between the
two images and manually
annotated single cells.
We used QuPath Multi-
View to simultaneously see
both the images and
manully annotate cells with

QuPath Draw Box tool

Figure S1. Flow chart of the study’s design.
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Table S1. List of QuPath computed nuclear features (OD: Optical Density).

Compartment Features

Area
Perimeter
Circularity
Max caliper
Min caliper
Eccentricity
Hematoxylin OD mean
Hematoxylin OD sum
Hematoxylin OD std dev
Hematoxylin OD max
Hematoxylin OD min
Hematoxylin OD range
Stain Vector OD mean
Stain Vector OD sum
Stain Vector OD std dev
Stain Vector OD max
Stain Vector OD min
Stain Vector OD range
Area

Nucleus:

Perimeter
Circularity
Max caliper
Min caliper
Eccentricity
Hematoxylin OD mean
Hematoxylin OD sum
Cell: Hematoxylin OD std dev
Hematoxylin OD max
Hematoxylin OD min
Hematoxylin OD range
Stain Vector OD mean
Stain Vector OD sum
Stain Vector OD std dev
Stain Vector OD max
Stain Vector OD min
Stain Vector OD range
Area

Perimeter
Circularity
Max caliper
Min caliper
Eccentricity
Hematoxylin OD mean
Hematoxylin OD sum
Hematoxylin OD std dev
Hematoxylin OD max
Hematoxylin OD min
Hematoxylin OD range
Stain Vector OD mean
Stain Vector OD sum
Stain Vector OD std dev
Stain Vector OD max
Stain Vector OD min
Stain Vector OD range

Cytoplasm:
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