
Cell-type mapping using single-cell retinal reference data indicated that most proteomic changes were broadly 
distributed across cell types, though some proteins showed enrichment in specific populations, such as SORL1 in 

microglia and EYS in photoreceptors. 
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Background & Study Aims

Visual dysfunction is increasingly recognised as an important feature of
Alzheimer's disease1, and substantial retinal changes have been
documented across multiple studies2. Yet the molecular changes
underlying retinal neurodegeneration remain incompletely defined.

Aims: (1) Identify protein & pathway changes in AD vs. control retina;
(2) Assess retina–brain similarity within the same individuals.
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Paired Retina-Brain Study Design

● Robust AD signature. 372 retinal DAPs include SORL1, BACE1 and many synaptic proteins.
● Extraction matters. Most DAPs were buffer-dependent; APP/Aβ changes appeared mainly in the RIPA fraction.
● Retina–brain overlap. 87% of total proteins shared with hippocampus; 64 DAPs common to both tissues.
● Tracks pathology. Top DAPs correlate with Aβ plaque and neurofibrillary tangle stage.

The molecular changes identified here offer a potential basis for retinal alterations documented
through in vivo imaging and histology. Their similarity to brain pathology supports the retina as a
promising window for assessing cerebral disease.

Read the paper

AD profoundly reshapes the retinal
proteome: 372 proteins were
differentially abundant between AD
and control retinas, including APP-
processing regulators SORL1 and
BACE1 and synaptic proteins.

A robust Retinal Signature

Key Findings Conclusion

Fig 1.  Schematic overview of the study design and methods.

Fig 2. (a) PCA separates AD (red) from control (blue) retinas; (b) Volcano Plot of
Differentially Abundant Proteins (DAPs) in AD Retina.

Fig 3.  SORL1 immunofluorescence (red) confirms increased retinal SORL1 in AD 
versus controls.

SORL1 Changes in AD Retina

Association with AD Pathological Stages

Fig 4.  Top DAPs correlate with Aβ and NFT neuropathological stage.

Cell-type Protein Signatures

Converging Retina-Brain Pathways

Fig 6. Gene Ontology  and  Reactome enrichment analysis showing 
pathways/terms commonly enriched in retina and hippocampus in AD (FDR < 
0.05), based on all DAPs.

Substantial proteomic overlap between retina and hippocampus (87%
of total proteins) provides a foundation for comparison, with 64 proteins
showing disease-associated changes in both tissues. Among these 29
DAPs exhibited changes in the same direction, with some exhibiting
strong cross-tissue correlations

Cross-tissue
correlated proteins

Up in both:  

APMAP, ERLIN2, COX19
Down in both: 

CD109, NRXN1, PACSIN3

Fig 6.  Cell-type mapping of most changed proteins: changes are mostly broadly 
distributed; SORL1 enriched in microglia, EYS in photoreceptors.

Fig 5. When considering all DAPs together, we observed a broad representation 
across multiple retinal cell types, with a particularly strong signal in ganglion cells, 
amacrine, and cones 

Fig 7.  Summary of the pathways enriched in Retina and Brain divided into
functional groups.

Analytical Methods

Changed Proteins (DAPs)

Functional Enrichment

Cell-Type Mapping

Mixed-effected modeling (adjusted 
for age and sex)

Pathway analysis to access 
molecular alterations

Single-cell reference to explore 
cellular distribution
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Cell-type mapping using single-cell retinal reference data indicated that
most proteomic changes were broadly distributed across cell types,
though some proteins showed enrichment in specific populations, such
as SORL1 in microglia and EYS in photoreceptors.

Common enriched Pathways Retina-Brain

Shared Functional Groups and Correlated Proteins

1. Alzheimer’s Association (2025). Alzheimer’s Facts & Figures
2. Gaire BP et al. (2024). AD Pathophysiology in the Retina. Prog Retin Eye


	Slide 1

