
The NVUAtlas reveals extensive disruption of vascular homeostasis, sex-specific molecular responses, and altered intercellular signaling 
across the neurovascular unit in Alzheimer’s patients. This integrated atlas leverages existing datasets to support systematic 
investigation of neurovascular unit dysfunction in the pathogenesis of Alzheimer’s disease.
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The neurovascular unit (NVU) 
includes endothelial cells, 
pericytes, astrocytes, and 
neurons. The endothelial cells 
lining  the capillary lumen form 
the blood-brain barrier (BBB), 
which drives neurovascular 
coupling and regulates 
molecular exchange between 
the circulation and brain. The 
uncoupling of NVU is being 
recognized as an early 
contributor to Alzheimer’s 
disease (AD), with BBB 
dysfunction often preceding 
neurodegeneration1,2. The 
human NVU Atlas leverages 
existing datasets to advance 
systematic investigation of the 
NVU dysfunction and 
intercellular interactions in AD.
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Vascular cells show the 
most extensive changes

ØExtensive vascular 
changes support central 
role for NVU dysfunction 
in AD.

ØVascular remodeling 
involves basement 
membrane changes.

Ø Altered calcium and 
contractile signaling 
suggest impaired 
neurovascular coupling.

ØSuppression of canonical 
WNT signaling in 
astrocytes.

ØSemaphorin–plexin 
emerges as a potential 
mediator of vascular 
remodeling.
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Ligand-receptor inference

Cell Sex Pathway P.value Dir Genes

End F Mineral 
absorption

2.1E-03 up MT2A; MT1A; MT1M; MT1X; ATP1B3; SLC39A4

End F ECM–receptor 1.4E-02 up LAMA1; ITGA10; COL6A1; FREM2; THBS4; THBS3

End M Focal adhesion 1.8E-02 up VASP; PDGFRB; LAMC3; MYL12A; VAV1; PGF; MYLK4; THBS3; 
MYLPF; COL1A2; ITGA11; COL6A1; BCL2; AKT1; COL9A3

End M
Mineral 
absorption

2.9E-03 up MT2A; MT1A; MT1M; MT1F; MT1X; CLCN2; SLC39A4; MT1E

Per F ECM–receptor 3.0E-02 dn COL4A2; COL4A1; CD44

Per M Smooth muscle 
contraction

1.9E-03 dn ADORA2B; PLA2G4C; ADCY3; MYH11; ADCY2; AVPR1A; MYL9; 
ACTG2; MYLK

Ast F Ferroptosis 1.9E-03 dn MAP1LC3A; TFRC; FTH1; MAP1LC3B2; SLC39A14
Ast F WNT signaling 3.3E-03 up FOSL1; TLE2; FZD9; NOTUM; LGR6
Ast M NF-kappa B 1.6E-02 up NFKBIA; ICAM1; GADD45G; TNFSF13B
Ast M WNT signaling 2.0E-02 up TLE2; FZD9; WNT7A; NOTUM; LGR6
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Sex-specific changes in 
NVU intercellular signaling
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