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Brain endothelial glycation represents a novel and mechanistically unifying target for disease-modifying therapy in AD

INTRODUCTION

Brain endothelial
dysfunction is an early and
core pathology of AD which
Is strongly associated with
the onset and progression
of amyloid and tau
aggregation, synaptic and
neuronal injury and
cognitive decline.

Non-enzymatic glycation
and carbonyl stress emerge
as important mechanisms
that disrupt the brain
endothelial glycocalyx in
preclinical AD. We here
investigate brain
endothelial glycation as a
novel therapeutic target in
AD.

METHODS

We performed an integrative,
hypothesis-driven synthesis
of CSF Olink proteomics,
endothelial transcriptomic
datasets, and experimental
models of carbonyl stress

In N=652 participants.

Network-level analyses were
supported by WGCN and
hierarchical clustering.
Candidate drug targets were
mapped using DrugBank,
ChEMBL, and Open Targets
platforms. Small molecules
were prioritized through a
multi-parameter filtering
strategy incorporating
predicted ADMET properties,
target affinity, and blood-brain
barrier permeability.

RESULTS

TARGETING BRAIN ENDOTHELIAL GLYCATION: A NOVEL THERAPEUTIC STRATEGY FOR ALZHEIMER’S DISEASE

An integrative systems pharmacology approach identifies prioritized small molecules to restore endothelial homeostasis and disease modification

BRAIN ENDOTHELIAL GLYCATION: AN EARLY DRIVER IN AD INTEGRATIVE APPROACH & ANALYTIC PIPELINE
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1. MULTI-OMIC & LITERATURE INTEGRATION
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2. PATHWAY & NETWORK MAPPING
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4. MULTI-PARAMETER DRUG PRIORITIZATION

RESULTS: PRIORITIZED THERAPEUTIC OPPORTUNITIES

DRUG DISCOVERY OUTCOME
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TARGETING GLYCATION “AT THE GATE” TO MODIFY THE COURSE OF ALZHEIMER'S DISEASE
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PRIORITIZED THERAPEUTIC CLASSES & EXAMPLES
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3. ENDOTHELIAL STABILIZERS &
C SIGNALING MODULATORS

MANY PRIORITIZED COMPOUNDS ACT AT THE LUMINAL
ENDOTHELIAL SURFACE

Enhancing translational potential without requiring
extensive CNS penetration

TRANSLATIONAL IMPACT

Upstream, disease-modifying approach

Amenable to early intervention in
preclinical AD
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Complementary to amyloid- and
tau-directed therapies
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Biomarker-informed patient stratification
and treatment monitoring
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