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Advanced personalized medicine for therapeutic drug monitoring based on
quantification of plasma exosomal miRNAs
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In this study, we demonstrated that serum-derived exosomes regulate the
expression of drug transporters that contribute to the distribution of drugs to the blood-brain
barrier (BBB), and investigated the expression of miRNAs in exosomes derived from serum and BBB
cells. Our results showed that the expression of multidrug resistance protein (MRP), a drug
transporter known to be highly expressed in the BBB, was increased by the exposure of serum-derived
exosomes. In addition, a mIRNA array using exosomes detected miRNAs with more than a two-fold
difference in expression between serum and BBB. miRNA binding prediction database (miRWalk, miRDB,
TargetScan) analysis predicted that this miRNA bind to MRP mRNA.
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Figure 1. The mRNA expression levels of candidate transporters in hCMEC/D3, Caco-2, HEK293, and
HepG2 cells.

The mRNA expression levels of candidate transporters in hCMEC/D3, Caco-2, HEK293, and HepG2
cells were evaluated by gRT-PCR. mRNA levels were normalized to B-actin mRNA levels. Each column
represents the mean + S.D. (n=3).
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Figure 2. Characterization of serum derived

Particle size and its concentration in serum

(3) hCMEC/D3 #ifla~? IfiL{E H 3 exosome DFEAT AN

exosome were detected by NanoSight. Red

Serum exosome > hCMEC/D3 il ~D#AT % 7t error bars indicate + standard error of the

T 5H7-0IZ, serum exosome % PKH67 TG L. mean (n=>5).

PKH67-1abeled serum exosome % Hoechst THYL (A L

72 hCMEC/D3 flflRlZ gz U7, HSobBissE 4 > CHlln 28122 L 7o 5 . hCMEC/D3 Hifia N
IZ serum exosome NFEITLTCW5HZ ERN/RENT (Figure 3), BLEDOFER NG, Mik+H O
exosome 73 BBBIZEUVIAEN D Z & BNRBI T,

Nuclear Exosome Merge

Figure 3. The uptake of serum exosome by hCMEC/D3 cell.
The uptake of pKHG67-labeled serum exosome by hCMEC/D3 cell was analyzed by fluorescence
microscopy. The nuclear of hCMEC/D3 cell was labeled by Hoechst.
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Figure 4. Effects of serum exosome on mRNA expression
in hCMEC/D3 cell

The mRNA expression levels of candidate transporters in
hCMEC/D3 cell were evaluated by qRT-PCR. mRNA
levels were normalized to B-actin mRNA levels. Each
column represents the mean + S.D. (n=3). ***; P < 0.001,
statically different from the NC by t-test.
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Figure 5. Effects of serum exosome on MRP4 protein expression in hCMEC/D3 cell

MRP4 protein expression levels in hCMEC/D3 cell were evaluated by western blotting. MRP4 protein
levels were normalized to B-actin protein levels. Each column represents the mean = S.D. (n=3). *; P
< 0.05, statically different from the NC by t-test.
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