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1. Introduction 3. Comprehensive Mapping of Alzheimer’s Pathology in Human Brain Tissue 5. OTSM (‘Awesome’) Segmentation Accurately Registers Microglia

Neuroinflammation is increasingly linked to the etiology and progression of
Alzheimer’s disease (AD). Microglia, the critical stewards of the brain’s iImmune
microenvironment, display phenotypic and state diversity in AD as shown In
single-cell transcriptomic and proteomic analyses on tissue homogenates!. These
approaches lack spatial information, which is crucial to interpreting microglial
iInvolvement in neuroinflammation. We thus set out to develop a workflow that
provides both, deep biomarker readouts and excellent spatial resolution. To this
end, we developed a PhenoCycler®~Fusion (PCF) workflow that is compatible
with formalin-fixed human brain tissue. The PCF is a novel spatial biology
plathrm that generateS ultrahigh-plex Spatial data for millions of cells on a Single (A) Whole-slide image of an AD pre-frontal arrows show processes of one cell that extend into
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(A) Fluorescent image showing major cell-type defining markers. (B) Spatial map showing cell classification results for AB plaque in pum (right panel; cortex). Note that microglia
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G0 More than five million Americans are living with Alzheimer’s Disease, but our understanding of the
issue 24,49, 18,79 etiology and progression of this disease remains limited.
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We developed a comprehensive Spatial Biology workflow aimed at uncovering the inflammatory
b, (C) Stardist-based masks showing localized nuclear signals for Neurons biology of AD in human patient samples IN SItu.
Lo WA (NeuN) and Oligodendrocytes (Olig2). (D) Overall abundance of Stardist- Our work encompasses the development of a custom antibody panel, an imaging workflow, as

identified cells i1s similar in GM (n= 59,783) and WM (n=50,305), with more

. . . well as a novel bioinformatic analysis method.
oligodendrocytes in WM vs. more neurons in GM. y

Deployment of this workflow on post-mortem AD tissues allowed us to study different microglial

Cyclel  Cycle2  Cycle3  Cycle4 ..  Cyclen The Stardist cell masks failed to capture cellular processes in astrocytes and cell populations, according to biomarker profiles and spatial distribution; in doing so, we identified
The PhenoCycler-Fusion workflow consists of iterative cycles of labelling, imaging and microglia (see GFP & IBA1 on left). To correctly segment individual different area and disease-associated microglial subpopulations in the cerebral cortex.
removing fluorescent reporters. In each imaging cycle, three fluorescent reporters are ][n'crg?“a; W?;hushdled‘{e'(’pgd OdTSSM (pronounced AC‘I"’elaome ) ¥Vr:‘_'0h Staﬂdg Our workflow will allow large-scale unsupervised analyses of the AD inflammatory
assayed to their corresponding barcode-conjugated antibodies and imaged via standard or Visus Thresholding based segmentation and Merge. This metho microenvironment that is needed to better characterize neurodegenerative disease.
f . . f he th g g e | obtains a binary mask around microglial cells using Otsu’s thresholding (2),

uorescent OpthS- Therea ter, the three repOrterS are removed, ana a new cyclie iImages followed by a merging step to merge disconnected processes using a 1. Wang H (2021). Microglia Heterogeneity in Alzheimer’s Disease: Insights From Single-Cell Technologies. This study was supported by
additional reporters. The process is fully automated, and data are acquired across : : : Front. Synaptic Neurosci. N o

P b y . predetermlned distance cutoff. Box 5 summarizes our results. 2. N. Otsu (1979). A Threshold Selection Method from Gray-Level Histograms, IEEE Trans. on Sys, Man, & Alzheimer's - Association Grant
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