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Fig. 1 The concept of our project

A. Neurovascular unit (NVU) is comprised of BBB, microglia, and neurons. Because drugs in the CNS reach neurons
via BBB, the model system reproducing NVU is necessary to predict adverse effects on the CNS functions. B. We will
establish the ‘all in one’ in vitro toxicity evaluation system taking the CNS pharmacokinetics into account.
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Figure 2
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Fig. 2 Effects of microglia on the barrier function of BBB

A. 4-day co-existence of microglia with astrocytes significantly increased TEER of in vitro BBB model.

B. Microglia also increased the expression level of ClaudinS which is important for the barrier functions of BBB
**:0.01, *: p<0.05, Student’s ¢ test. Error bars represent s.e.m.

89



Figure 3
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Fig. 3 Effects of LPS-activated microglia on the barrier function of BBB.

A. 4 day co-existence of LPS-activated microglia with astrocytes significantly decreased TEER, increased
permeability of NaF of in vitro BBB model, whereas permeability of EBA remain unchanged.

B. LPS-activated microglia also decreased the expression level of Claudin5 and Occludin, which are important for
the barrier function of BBB.

*%.<0.01; *: <0.05 vs. control, ##: <0.01; #: <0.05 vs. +MG, by Tukey’s test following ANOVA. Error bars
represent s.e.m.
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Figure 4
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Fig. 4 Effects of LPS-activated microglia on the L-Glu transport activity of BBB.

A. After 5 day-incubation, L-Glu (50 puM at the start point) in the brain side was transported to the blood side.
B. In the presence of the activated-microglia, the increase in L-Glu in brain side was significantly suppressed.
C. Activated-microglia decreased the expression levels of GLT-1, but not GLAST and EAATS3.

**; <(,01; *: <0.05 vs. control, ##: <0.01; #: <0.05 vs. +MG, by Tukey’s test following ANOVA. Error bars
represent s.e.m.
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Figure 5
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Fig. 5 The comprehensive quantitative analysis of cytokines and chemokines concentrations in the BBB culture
supernatant.

A. 4 day co-existence of microglia with astrocytes significantly increased 11 chemokines and cytokines (VEGF,
MCP-1, IP-10 etc.) and significantly decreased Fractalkine (vs. median of control group).

B. LPS-activated microglia significantly increased 18 chemokines and cytokines (RANTES, LIX, IL-6, GRO KC
CINC-1, MCP-1, IP-10 etc.,).

The data shows as heatmap-graph analyzed by Milliplex analysis software.
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Fig. 6 In vitro toxicity evaluation using human iPS cell-derived neurons.

A. Establishment of evaluation method for neuronal death. human iPS-derived neurons (253G1) were double-stained with
Hoechst 33342 and PI. This method allowed to discriminate dead cells from viable cells. Apoptotic cells could be also
determined by DNA fragmentation and apoptotic bodies revealed by PI staining (arrowheads).

B. Standard protocol for the in vitro neurotoxicity (MTT, LDH, and Pl/calcein assay).

C. Effects of L-Glu (100 uM, 1 hr) on the viability of hiPSC-derived neurons with (iNeuron) or without (253%%).
Excitetoxicity was detected only in iNeurons 253G1Establishment of the evaluation methods for impaired synaptic

function. *: <0.05 vs. cont, student’s t test (N=6).




Figure 7
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Fig. 7 Spine-dendrite ratios of drebrin and actin

A. Fluorescence images of drebrin (green) and F-actin (red) in control hippocampal neurons. The dendritic spines and the
parent dendrite in the selected region were outlined on the F-actin fluorescence images (white dotted lines). Scale bar =2
um. Circles (0.26 um?, yellow) were drawn at the spine head and at the parent dendrite, and the average fluorescence
intensities within the circles were measured. The SDR of each spine was obtained by dividing the average intensity of the
dendritic spine by that of the parent dendrite.

B. Effects of L-Glu stimulations (100 uM, 10 min) on drebrin-actin distribution. Images were obtained from neurons (21
DIV) double-labeled for drebrin and F-actin. Bar graphs represent the spine-dendrite ratios (SDRs) for drebrin and actin.
After stimulation, the drebrin and F-actin clusters in the spines disappeared, and a linear staining pattern appeared along the
dendrite. Both the drebrin and actin SDRs were significantly decreased by L-Glu stimulation. n =170 cells; *: p<0.01,
Student’s ¢ test. Error bars represent s.e.m.

Modified images from Mizui et al., PLOS ONE 9(1) e85367, 2014 94
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