
APOE4 depletion in the VAFs results in reduced PBM reactivity at the pia

APOE4 depletion in the VAFs improves vascular function and reduces microbleeds

APOE genotype strongly modifies CAA

ApoE KO APPsw mice lack CAA and 
fibrillar amyloid deposition

ApoE4 shifted parenchymal Aβ 
deposition from plaques to CAA in 
5XFAD7031 mice

APOE4 depletion in the VAFs attenuates CAA Significant reduction in Aβ40 in the 
FA-soluble vascular fraction

APOE is expressed by VAFs in human CAA

Effect of astrocyte-produced apoE4 on both 
parenchymal plaques and CAA 

Removal of astrocyte ApoE4 decreases 
parenchymal Aβ but increases CAA

Removal of astrocyte ApoE4 results in 
decreased vascular degeneration

Background

APOE is expressed by the cells of brain vasculature
Human brain vasculature Adult mouse brain vasculature

Vascular-associated Fibroblast-expressed APOE4 Is A Driver For Cerebral 
Amyloid Angiopathy And Vascular Dysfunction

Fareeha Saadi, Yoonho Cho, Ilia Katritch, Brisa Lugo, Yue Wu, Leon C D Smyth, Kevin A Telfer, Samira Parhizkar, Aishwarya Nambiar, Jonathan 
Kipnis, Bernd H. Zinselmeyer, Gwendalyn J. Randolph, Xin Bao, Song Hu, Jason D. Ulrich, and David M. Holtzman

References
• Yang, A.C., Vest, R.T., Kern, F. et al. A human brain vascular atlas reveals diverse mediators of Alzheimer’s 

risk. Nature 603, 885–892 (2022). https://doi.org/10.1038/s41586-021-04369-3
• Vanlandewijck, M., He, L., Mäe, M. et al. A molecular atlas of cell types and zonation in the brain 

vasculature. Nature 554, 475–480 (2018). https://doi.org/10.1038/nature25739
• Xiong M, Wang C, Gratuze M, et al. Astrocytic APOE4 removal confers cerebrovascular protection despite 

increased cerebral amyloid angiopathy. Mol Neurodegener. doi:10.1186/s13024-023-00610-x
• Ringman JM, et al. Clinical Predictors of Severe Cerebral Amyloid Angiopathy and Influence of APOE 

Genotype in Persons With Pathologically Verified Alzheimer’s Disease. JAMA Neurol. 
doi:10.1001/jamaneurol.2014.681

• Shinohara M, et al. Impact of sex and APOE4 on cerebral amyloid angiopathy in Alzheimer's disease. Acta 
Neuropathol. 2016 Aug;132(2):225-234. doi: 10.1007/s00401-016-1580-y. 

• Holtzman, D.M., et al. Apolipoprotein E facilitates neuritic and cerebrovascular plaque formation in an 
Alzheimer's disease model. Ann Neurol., (2000), PMID: 10852539.

• Kearns NA, Iatrou A, Flood DJ, De Tissera S, Mullaney ZM, Xu J, Gaiteri C, Bennett DA, Wang Y. Dissecting 
the human leptomeninges at single-cell resolution. Nat Commun. 2023 Nov 3;14(1):7036. doi: 
10.1038/s41467-023-42825-y. PMID: 37923721; PMCID: PMC10624900.

Results

Conclusion
• VAFs are a critical source of pathogenic APOE4

• VAF-expressed APOE4 locally regulates leptomeningeal CAA, perivascular immune responses, and cerebrovascular function

• APOE4 targeting can be spatially constrained to control CAA while preserving essential APOE functions in other brain cell 

types without inducing global inflammation or altering parenchymal amyloid burden

Human leptomeninges E4/E4 CAA confirmed patient

APOE4 is depleted in the pial and arachnoid 
fibroblasts upon TAM treatment

Experimental Design

APOE4 is reduced in Slc6a13+ VAFs in the pial 
and penetrating vessels by in situ hybridization 

APOE4 depletion in the VAFs does not affect GFAP expression around CAA and 

parenchymal plaques

APOE4 depletion in the VAFs increases microglial reactivity around plaques
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