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Fig. 5: Isolated microvessels retain their in situ structure and express canonical markers
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Figure 5. a-b) Endothelial and smooth muscle cells immunolabelled for vimentin (green).
c) Extracellular matrix laminins expressed by vascular-related cell types are
immunolabelled (red). d) Endothelial cell tight junctions immunolabelled for CLDNS5 (red).
e) Pericytes immunolabelled for PDGFR (green). f) AQP4 expressed by the vessel-
facing astrocyte membrane is immunolabelled (magenta) and laminins (green). g)
Oligodendrocyte marker MBP (red) shows an absence of immunoreactivity in microvessel
preparations, similarly, h) neuronal marker NeuN (red) shows an absence of
immunoreactivity in microvessel preparations. Nuclei are stained with DAPI (blue) in all

micrographs.

Fig. 6: Computational deconvolution indicates high microvessel yield after isolation

a b
Deconvolution against VL dataset using CIBERSORT v1.04 Deconvolution against MB dataset using CIBERSORT v1.04
Cell Type Cell Type
Subject  Neurons Astrocytes Oligodendrocytes Microglia Endothelia Subject Neurons Astrocytes Oligodendrocytes Microglia Endothelia
1 4.00 4.92 2.15 0.00 88.93 1 12.35 11.82 0 0.00 75.83
2 0.00 0.62 1.51 0.00 97.86 2 0.00 578 0 0.00 94.22
3 0.00 0.51 2.37 0.78 96.34 3 0.00 3.30 0 3.97 92.73
4 5.81 0.25 0.97 0.00 92.96 4 16.52 5.53 0 0.00 77.95
5 0.00 0.99 0.50 0.00 98.52 5 0.00 6.19 0 0.00 93.81
Average 1.29 1.16 1.85 0.16 94.92 Average 4.66 6.11 0 1.06 86.91
Dataset provided by Velmeshev et al. 36 and performed using BrainDeconvShiny tool Multibrain composite signature generated by Sutton et al. 202213 and performed using BrainDeconvShiny

Deconvolution against Yang dataset using CIBERSORTX
Cell Type
Subject Neuron Oligo OPC Ependymal M. Fibro Microglia T cell P.Fibro Astrocyte Venous Arterial Capillary SMC Pericyte Total Vascular

1 6.40 0.00 0 0 3.63 0.00 5.31 2.84 1.87 0 0.00 83.17 0.00
2 0.00 0.00 0 0 1.36 0.00 1.49 0.00 1.76 0 0.00 28.58 0.00
3 0.60 0.00 0 0 0.81 0.69 579 3.8 0.00 0 844 36.11 0.00
4 8.41 0.00 0 0 2.58 0.00 6.49 4.35 0.00 0 6.74 26.55 0.00
5 0.00 0.00 0 0 1.1 0.00 3.25 1.03 0.37 0 0.00 25.73 277
Average  4.01 0.14 0 0 2.01 0.24 5.64 233 0.98 0 253 37.62 0.46

Figure 6. a-b) Using the BrainDeconvShiny tool, different iterations of computational
deconvolution were performed to demonstrate stability of outcome when using our
microvessel isolation preparations. a) The average expression from every control sample

from the VL dataset was calculated and used as cell type signatures for deconvolution of
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our dataset using CIBERSORT v1.04. b) The MB (MultiBrain) is a composite signature
generated by Sutton et al. (2022) by averaging the expression signatures of five datasets
for five cell types (neurons, astrocytes, oligodendrocytes, microglia, and endothelia). MB
was used as cell type signatures for deconvolution of our dataset using CIBERSORT
v1.04. ¢) In-house analysis where the average expression from every control sample from
the Yang dataset was calculated and used as cell type signatures for deconvolution of

our dataset using CIBERSORTX. Heat tables generated using the gt package in R.
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Fig. 7: Analysis of microvessel gene expression indicates overrepresentation of neurovascular-
related gene expression
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Figure 7. a-b) Enrichment analysis of top 10% most highly expressed genes (3968

genes) returns predominantly vascular-related terms. Over-representation analysis
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(ORA) using the enrichR package in R and the “Descartes Cell Types and Tissue 2021”
database was used to identify gene sets that are statistically over-represented. The
threshold value of enrichment was selected by a p-value <0.05, indicating over-
represented genes were significantly enriched for vascular-related terms. a) Count for
genes in our dataset that are present in returned gene sets. b) Ratio for genes in our
dataset that are present in returned gene sets, determined by the total number of genes
in each set. c-i) Isolated microvessels have increased expression of canonical
neurovascular-related genes. c) Bar plot showing TPMs for endothelial-defining genes.
Highest expression found in endothelial genes B2M, BSG, FLT1, IFITM3, MT2A,
SLC2A1, VIM, VWF. d) Bar plot showing TPMs for pericyte-defining genes. Highest
expression was detected in pericyte genes CALD1, FN1, IGFBP7, RGS5, SPARCLL1. e)
Bar plot showing TPMs for smooth muscle cell-defining genes. Highest expression was
detected in smooth muscle genes ACTG1, ACTN4, MYL6, PTMA and TAGLN. f) Bar plot
showing TPMs for tight junction-defining genes and g) Bar plot showing TPMs for
adherens junction-defining genes. Several genes encoding for junctional proteins are
found in the top 10% of most highly expressed genes, including CLDN5, CTNNB1,
CTNND1, OCLN, JAM1, TJP1, and TJP2. h) Bar plot showing TPMs for astrocyte and
astrocytic endfeet-defining genes. Expression of astrocytic genes were predominantly
limited to markers of astrocytic processes or endfeet, namely CLU, GFAP, and GLUL. i)
TPMs from neurovascular-related genes were summarized according to cell type
expression, demonstrating overrepresentation of endothelial, smooth muscle cell, and

pericyte genes. Bar plots generated using the ggplot package in R.
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Fig. 10: Isolated microvessels can be used to further sort endothelial nuclei

Figure 10. a-b) Isolated microvessels can be used to further sort endothelial nuclei. a-b)
Dissociated endothelial nuclei immunolabelled with ERG conjugated to Alexa-647
antibody prior to FANS protocol. Resuspended microvessels subjected to a 2-hour
incubation with anti-ERG antibody under rotation is sufficient for immunolabelling of

endothelial nuclei prior to FANS sorting.



