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Study on the exosomes as a biomarker to estimate in vivo function of human
blood-brain barrier
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The blood-brain barrier (BBB) is composed of brain microvascular enodothelial
cells, astrocytes, and pericytes, and plays important roles in restricting penetration of various drugs
into the brain. Therefore, it is important to develop a biomarker that allows us to estimate in vivo BBB
functions. In this study, we aimed to clarify whether exosomes (Ex) derived from human brain
microvascular endothelial cells (HBMEC) contains similar mRNA cargo to that of the parental cells. We
developed a normal BBB model, as well as an impaired BBB model, where VE-cadherin mRNA level was
significantly decreased. The Ex derived from each model were collected and their mRNA patterns were
examined. The results show that the VE-cadherin mRNA expression level in the Ex derived from the impaired
BBB model cells was clearly lower than that from the normal BBB model cells. Thus, our results suggest
that the Ex derived from HBMEC may have a potential to be a biomarker for estimating in vivo BBB
functions.
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Fig.1 Effects of HC-3 on BBB permeability

Permeability assay using (a) Na-F (0.5 ng/insert) or (b) LY
(50 uM) was performed. Pay, value was calculated from
Na-F or LY permeability. The bars represent the mean +
S.D. of the Payp values obtained from three independent
experiments.**, P<0.01; *, P<0.05.
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Fig. 2. Effects of HC-3 on mRNA expression level of
Adherence Junction proteins in HBMEC/ciB.

The B-catenin, VE-cadherin and ZO-1 mRNA expression
levels in HBMEC/ciB (HC-3) and HBMEC/ciB (Ctrl) were
determined by real-time PCR analysis. The mRNA
expression level of each gene was normalized by expression
level of GAPDH mRNA. Data are shown as the mean =
S.D. of three independent experiments, each performed in
duplicate.
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Fig. 3. Effects of HC-3 on subcellular localization of
adherens junction protein.

Subcellular expression of B-catenin, VE-cadherin and ZO-1
in HBMEC/ciB with vehicle and HC-3 (1 mM) were
examined by immunocytochemistry analysis. The assays
were performed three times independently, and the
representative results are shown.
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Fig. 4. ‘Effects of HC-3 on morphology and size of exosomes
secreted by HBMEC/ciB

a, The identity and the morphologies of exosomes collected
from HBMEC/ciB cultured with vehicle and HC-3 (1 mM)
were examined by transmission electron microscopy (TEM)
analysis. Representative micrograph was shown. b, The size
of exosomes collected from HBMEC/ciB cultured with vehicle
or HC-3 (1 mM) were examined by Zeta-potential and
Particle size Analyzer.
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Fig. 5. Effects of HC-3 on mRNA expression level of
Adherence Junction proteins in HBMEC/ciB.

The B-catenin, VE-cadherin and ZO-1 mRNA expression
levels in HBMEC/ciB (HC-3) and HBMEC/ciB (Cntrl) were
determined by real-time PCR analysis. The mRNA
expression level of each gene was normalized by expression
level of GAPDH mRNA. Data are shown as the mean =+
S.D. of three independent experiments, each performed in
duplicate.
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