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Pericytes Contribute Basement Membrane Proteins in a Human Stem Cell-
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extracellular matrix proteins that wrap around blood vessels
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(IPSC)-derived cells could form a physiological BM on this
membrane, which we evaluated by confirming that major BM
protein components were produced and that these proteins
were concentrated on the abluminal side of the endothelium.
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_ B|©  Membrane Figure 2. BPLCs are localized below Figure 3. Comparison of BM production in human iPSC-derived monocultures and co-cultures. Figure 4. Z-distribution of the BM in EECM-BMEC-like cell
Vascular lumen Enaonenarcel O Acrylic the EECM-BMEC-like cells in co- A. Immunofluorescence images of EECM-BMEC-like cell monocultures, BPLC monocultures, and monocultures and co-cultures featuring EECM-BMEC-like cells and
- cultures. Endothelial tight junction co-cultures featuring both EECM-BMEC-Ilike cells and BPLCs. Extracellular collagen 1V (Col4), BPLCs. A. X-axis 3D projections obtained from confocal
Pon protein claudin-5 indicates the position laminin (Lam), and fibronectin (Fn) were live-labeled prior to fixation. BPLCs tended to fall off the Immunofluorescence images of collagen IV (Col4) and endothelial
PSA of EECM-BMEC-like cells while membrane or fail to proliferate in monocultures but appeared to be stabilized by the EECM-BMEC- junction protein VE-cadherin (CD144) demonstrate that collagen IV is
Brain parenchyma | | PDGFR( demonstrates the positions of like cells in co-cultures. Scale bar = 100 uym. Images were captured at 40x magnification on an localized below the endothelium in the co-culture model. B. X-axis 3D
Cyclic Olefin BPLCs. Images were captured at 40x Andor Dragonfly Spinning Disc Confocal Microscope with a 0.2 um step interval. Z-stacks were projections obtained from confocal immunofluorescence images of
magnification on an Andor Dragonfly projected into 2D based on maximum intensity. B. Barplot of average collagen IV fluorescence laminin (Lam). C. X-axis 3D projections obtained from confocal
Spinning Disc Confocal Microscope iIntensity. C. Barplot of average laminin fluorescence intensity. D. Barplot of average fibronectin iImmunofluorescence images of fibronectin (Fn). Images were
, D Top well Endothelial cell with a 0.2 ym step interval. Z-stacks fluorescence intensity. Fluorescence intensities were normalized to the co-culture condition. Error captured at 40x magnification on an Andor Dragonfly Spinning Disc
* were projected into 2D based on bars = SEM. * = p < 0.05, ** = p < 0.01, ** = p < 0.001, ns = not significant. Analyzed by one-way Confocal Microscope with a 0.2 ym step interval. Z-stack thicknesses
i TRN ‘T’ maximum intensity. Scale bar = 50 uym. ANOVA with Tukey post-hoc test. are indicated to the left of each image.
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Figure 1. Modeling the BBB with the microphysiological system enabled by a * IPSC-derived pericytes contribute fibronectin and alter the morphology of collagen IV and laminin in 1. T. Osada, et al., "Interendothelial claudin-5 expression depends on cerebral
Silicon-based Membrane (uSiM) [2]. A. Simplified diagram of the BBB showcasing our co-culture BBB model. endothelial cell-matrix adhesion by B(1)-integrins,” Journal of Cerebral Blood
the relative positions of endothelial cells, pericytes, and the BM. B. Exploded view _ _ _ . _ Flow & Metabolism, vol. 31, pp. 1972-1985, 2011.
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bottom cyclic olefin layer. C. Dimensions of the uSiM. D. Co-culture seeding € Inclusion or'i -aerive perlcytes In our co-culture MOAEI CausSes epOSlthn on the 3. H. Nishihara, et al., "Differentiation of human pluripotent stem cells to brain
orientation of human iPSC-derived extended endothelial culture method brain abluminal side of the endothelium, thus better mimicking the physiological orientation of the BM. Eiéiiﬁiiﬁi'arSTi??‘;ﬁZi','?L Isf:?/lcl)ll.”;e, pﬁel'f)os%‘?fi‘g'&ﬁ? Zgéuldy immune ce
microvascular endothelial cell (EECM-BMEC)-like cells [3] and brain pericyte-like « With this validated model, we can investigate how pro-inflammatory factors may destabilize the BM 4. B. D. Gastfriend, et al., "Differentiation of Brain Pericyte-Like Cells from Human
cells (BPLCs) [4] on the pSiM’s nanoporous membrane. and thereby disrupt BBB integrity Pluripotent Stem Cell-Derived Neural Crest," Curr Protoc, vol. 1, p. e21, 2021.
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