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RESULTS
Using the Abclonal Antibodies combined with the CFP 
staining, striping and imaging procedures we were able 
to achieve the following image without the use of a 
dedicated hyperplex instrumentation

INTRODUCTION

METHODS AND MATERIALS
Antibodies were selected from Abclonal in 
particular for their demonstrated performance in 
the diverse conditions that the brain possess as 
referenced by third party analysis mAb3d Atlas. 

Alzheimer's disease (AD) and Parkinson's disease 
(PD) are devastating, progressive 
neurodegenerative disorders characterized by 
complex pathologies, including the accumulation of 
beta-amyloid and phosphorylated alpha-synuclein, 
respectively. Understanding the precise molecular 
mechanisms and spatial relationships driving these 
pathologies is essential for developing effective 
therapeutics. We utilized Spatomics CFP (cleavable 
fluorophore technology) to investigate the spatial 
signatures in well-established transgenic mouse.

CONCLUSIONS
We are currently applying this comprehensive multiomic 
panel to brain tissue from AD and PD transgenic mouse 
models, alongside healthy, age-matched controls. Using 
visiopharm AI driven image analysis, we will quantify marker 
expression, co-expression, and the spatial proximity of all 
markers to alpha-synuclein transcripts. This analysis will map 
the complex spatial relationships among glial GFAP, IBA, 
Olig-2, neuronal NeuN, and immune CD45 cell markers to 
accurately identify and characterize the neuroinflammatory 
and neurodegenerative microenvironments associated with 
AD and PD. Ultimately, the Spatomics CFP platform serves as a 
powerful tool to spatially resolve the complex proteomic 
signatures of these diseases, significantly enhancing our 
understanding of neurodegenerative biology.

Spatial multi omic profiling of Alzheimer’s and Parkinson’s disease mouse models 
using Spatomics CFP technology

Jack Casey [1], Shana Ravvin[1], Tanni Rahman, Rachel Clary, Patrick J. Savickas, Rui Zheng, Xiaoshan Wang, Joyce Yoo, Aneesh Acharya, Feige Wu, Hai Wu  

ABSTRACT
Alzheimer’s disease (AD) and Parkinson’s disease 
(PD) are progressive neurodegenerative disorders 
marked by complex pathology and poor clinical 
outcomes. Understanding the molecular 
mechanisms driving these diseases is critical for 
therapeutic development. Advances in spatial 
biology now allow for nuanced resolution of 
molecular signatures of AD and PD.  Here, we utilized 
Spatomics CFPTM cleavable fluorophore technology 
to investigate spatial multiomic signatures in 
transgenic mouse models of AD and PD. The PD 
model (B6-hSNCA-A53T), aged 12 weeks, carries the 
A53T mutation in the human alpha-synuclein gene, 
resulting in the overexpression of phosphorylated 
alpha-synuclein, a marker of Lewy bodies in the 
brain. The AD model (FAD4T), aged 6-8 weeks, 
carries mutations in the genes encoding human 
amyloid precursor protein (APP) and human 
Presenilin-1 (PSEN1), confirmed by increased 
beta-amyloid deposition in the brain relative to 
age-matched controls.  Using CFP fluorophores, we 
tested a 9-plex protein marker panel comprising 
GFAP, NeuN, TMEM, Olig2, SMMHC, MBP, AIF1/IBA, CD45, 
and Calretinin, in conjunction with Molecular 
Instruments’ HCRTM HiFi Probes targeting APP and 
alpha-synuclein RNA. The SpatomicsTM technology 
uses cyclic immunofluorescence where antibodies 
are applied in sets of 4, followed by an 
HRP-conjugated secondary, and proprietary 
SpatomicsTM fluorophores. After the last antibody is 
stripped, the tissue is imaged, and the fluorophores 
are cleaved before the cycle is repeated. Notably, the 
SpatomicsTM method allows for plexing beyond 20 
markers while preserving tissue integrity.  Ongoing 
work will apply the panel to AD and PD transgenic 
mouse models, in addition to healthy, age-matched 
control brain tissue. Visiopharm’s AI-driven image 
analysis will quantify marker expression, 
co-expression, and spatial proximity to APP and 
alpha-synuclein transcripts. Spatial relationships to 
glial (GFAP, IBA1, and Olig2), neuronal (NeuN), and 
immune (CD45) cell markers will be mapped to 
identify neuroinflammatory and neurodegenerative 
microenvironments. Overall, the Spatomics CFPTM 
platform is a powerful approach to spatially resolve 
the complex multiomic signatures of AD and PD to 
enhance our understanding of neurodegenerative 
disease biology. 
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The antibodies were used in conjugation with CFP 
tech in order to achieve beyond multiplex level 
images based on the following chemistry.

All staining was performed on the Leica Bond 
autostainer in a GLP qualified lab at Histowiz in 
New York City

In order to reuse fluorophores and build beyond 
normal limits the following steps needed to be 
taken
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