Developing a 3D Brain-Chip Interphase Microfluidic Model of TBI-Associated Pathobiology
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Traumatic brain injury (TBI) is one of the leading
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. . . . Mimetas 3-lane 40 or 64-chip plates were seeded with Col-l/Col-IV ECM in the middle channel and left to solidify. HBMECs were A representative example is shown of 3D BBB cultures which were exposed to sera from service members and veterans (SMVs) (control or TBI cases) for 72
capture interactions that are likely pertinent to the seeded onto fibronectin-coated top channels against the ECM for 3 hours. iPSC-derived astrocytes and pericytes were seeded in the  pors Shown are the results of BBB leakiness to FITC-labeled tracer (150 kDa) and changes in relative TEER after sera exposure. n=3 technical replicates. * p <
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pathOlOglCal ChangeS pOS’t-TBl. Future studies will Shown are results of Bl assay and relative TEER measurement performed on BBB 3D cultures exposed to control and TBI sera Shown are differences in structure between tight junction protein (TJPs), ZO-1 (green) and Claudin-5 (red) and Adherens junction
address assessments of ApoE4/4 or BDNF66Val after 72 hours. Values were normalized to Cell Free (Bl assay) or NoRx (TEER measurement). n=12-18 chips. * p < 0.05, protein, VE-cadherin (magenta). n=3-9 chips. * p < 0.05, ** p < 0.01, *** p < 0.001 by two-way ANOVA or Welch’s t-test.

**p <0.01, ™ p <0.001 by ordinary one-way ANOVA

gene variants relative to TBI disease progression and
recovery.
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MATERIALS & METHODS

Cell Culture and Plating Procedures:
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2D and 3D BBB cultures were established with
combinations of primary human microvascular
endothelial cells (HBMECs), pericytes, astrocytes,
neurons, microglia, seeded 2D cultures or in 3D chip
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Imaging: Figure 6: Studying CNS Cellular Networks Figure 7: Studying neurons in CNS Cellular Networks Figure 8: Studying Microglia and Astrocytes in CNS Cellular Networks
' - ' Shown are representative immunofluorescence images of CNS tri-cultures composed of iIPSC- Low-density tri-cultures were exposed to TBI sera from SMVs for 3 days. Shown are the Some low-density tri-cultures were exposed to sera from TBI SMVs for 3 days. Shown are changes in
rlor 10 an 'S arter sera exposure, continuous
TEER d barri int it BI) t derived neurons (TUBB3, white), astrocytes (GFAP, green), microglia (IBA1, magenta) and nuclei effects on neurons (soma) and neurites (area, length and branches). n=3-15 cell morphology of microglia (IBA1, magenta) and astrocytes (GFAP, green) and changes in the ratio
an _amer Integrity ( ) racer assays were (Hoechst, blue). cultures. * p < 0.05, ** p < 0.01, ** p < 0.001 by Welch's t-test for normally distributed between cell types: neurons, astrocytes, and microglia. n=3-5 cultures. * p < 0.05, ** p < 0.01, ™ p <
performed using FITC-dextran tracer (150 kDa) and data or Mann-Whitney nonparametric t-test 0.001 by Welch'’s t-test for normally distributed data.
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