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Supplementary figure 1: The process of incorporating the membrane of the microfluidic chip using injection moulding. A: 

Membranes are cut into slices slightly wider than channel. Using double sided scotch tape, the membranes are attached on 

top of the curved channels. B: Both sides of the mould (curved and straight channel separated by the membrane are pieced 

together. C: Using a 12 ml syringe needle approximately 8 ml of PDMS is pushed between the moulds and cured in an oven. 

D: Microfluidic chips are bonded to a round 32mm coverslip using plasma activation. Microfluidic chips fit into a 6 well plate 

for convenience.   

 

  



Supplementary section Co-culture: 

Methods:   

Culturing of iNeurons and endothelial cells together on the same microfluidic chip was performed 

similar to culturing of the cell types separately on a microfluidic chip (See methods; section Cell 

culturing). The bottom channels were coated alongside the top channels with 20 μg/ml laminin on DIV 

0. On DIV1 hiPSCs were plated and differentiated into iNeurons on the top channel, with addition of 

rat astrocytes on DIV2. On DIV37, endothelial cells were seeded onto the bottom of the membrane 

and co-cultured for 24 hours with the iNeurons.   

Supplementary figure 2: (Co-)cultures of iNeurons and endothelial cells. A: Staining performed on neurons differentiated in 

the top channel and endothelial cells in the bottom channel of the microfluidic chip on a polyester membrane. Endothelial 

cells no longer formed a monolayer, but formed structures resembling typical pseudo capillaries. Blue: Nuclei; Green: 

Microtubule Associated Protein 2 (MAP2); Red: Synapsin-1/2 (SYN1/2); Yellow: F-actin. B: Neurite infiltration (arrows) 

through membrane in endothelial (asterisk) field of focus, Blue: Nuclei; Green: MAP2. 

 

 



 

Supplementary figure 3: Principal component analysis (PCA) performed on HUVEC, iNeuron and astrocyte samples, including 

all genes for which a human homologue is available (n=16,074). PC1 and PC2 are shown. Samples are colored per cell type. 

 

 

 

 

 

Supplementary figure 4. Venn diagrams showing overlap of A) GO terms and B) differentially expressed (DE) genes identified 

per cell type (iNeurons, astrocytes, and HUVEC) when comparing 3D to 2D culture systems (adjusted p-value < 0.05).  
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