Background

Whole slide scanning allows for more quantitative approaches for
monitoring pancreatic changes in mouse diabetes models. We
describe three examples that combine immunohistochemical
staining with novel image analysis technologies across whole
pancreas section slide scans. These new measuring technologies
have wide applications for improved understanding of the
pancreatic environment in mouse research.

1. Automated Islet Detection

Numerous authors have utilized whole slide scanning with Aperio
for measuring beta cell mass, after manual drawing of the islet
cells.! To avoid this manual drawing step, Genie (Genetic Imagery
Exploration) algorithm was utilized to automatically identify islets in
pancreas sections after whole slide scanning at 20x resolution.
The algorithm was trained on one section, and then applied to a
series of pancreas sections. Each section was scored manually:
counting the number of correctly identified islets, the number of
islets missed, and the number of non-islets identified as islets
incorrectly.

Figure 1. Pancreatic islet cells from H&E whole s|  ide mouse
images (courtesy Oded Foreman, Jackson Labs) were a  nalyzed

to automatically distinguish islet (green), blood v essels and
ducts (blue), from asinar cells (red).

2. Glucagon And Insulin Measurement 3. Beta and Alpha Cell Mass

After islets regions are automatically detected, image analysis can then quantitate
cell composition. In this case, the levels of glucagon (alpha cells) and insulin
(beta cells) were determined in each islet. An antibody for insulin was labeled
with an SG chromogen, and one for glucagon was labeled with DAB. Color
deconvolution was utilized to separate the stain contributions, followed by area
quantification to determine the relative percentage of alpha and beta cells present
in each islet.

Area quantification with insulin and glucagon staining can also be used to determine beta and alpha
cell mass. First, the total stained area, insulin stained area and glucagon stained area are calculated
using area quantification. The beta cell fraction is found by dividing the insulin stained area by the
total stained area of the section. Beta cell mass is determined by multiplying this fraction by the the
total weight of the unfixed pancreas. Alpha cell mass is calculated in the same manner with
glucagon.
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Figure 2. Dual staining of islet cells in mouse pa
Cellestan, San Diego). Upper left is the original
only, lower left is glucagon only, and lower right
glucagon and insulin

ncreas (slides courtesy
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Figure 3. Dual staining of islet cells in mouse pa

original image, middle is computed area for nuclear
insulin and glucagon. Analysis was performed over
calculate beta and alpha cell mass (red and blue va

ncreas (slides courtesy Cellestan). Leftis the
staining only, right is computed area for
an entire pancreas section and was used to
lues in chart below).
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Aperio products are FDA cleared for In-Vitro Diagnostic (IVD) use for specific clinical applications including IHC HER2 Image Analysis, and are intended for Research Only Use (ROU) for other applications.




