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Analysis of miRNA as a novel biomarker for estimating transporter®s function in
the human organs
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In this study, we analyzed Breast Cancer Resistance Protein (BCRP) and

Organic Anion Transporting Polypeptide 1B1 O0ATP1B1 for evaluating miRNA expression as a biomarker
to predict the activities in the drug transporters.
A variant in the breast cancer resistance protein (BCRP) gene, 421C>A is a useful biomarker for
describing large inter-individual differences in the pharmacokinetics of sulfasalazine (SASP), a
BCRP substrate. However, large intra-genotypic variability still exists in spite of the
incorporation of this variant into the ?harmacokinetics of SASP. Our study showed that
intestine-derived exosomal miR-328 levels positively correlated with SASP AUC0-48. OATP1B1, which is
expressed specifically in human liver, mediates the various drugs, such as bile acid and statins.
We identified one miRNA which was negatively correlated with OATP1B1 mRNA levels. Our results
suggest that miRNA is a novel biomarker for estimating transporter’ s function in the human organs.
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Figure 1 Effect of ABCG2 genotype on
pharmacokinetics of sulfasalazine

Plasma concentration-time profiles of
SASP after oral administration of a 2,000
mg conventional SASP tablet to 421C/C
subjects (closed circles, n = 12), 421C/A
subjects (open triangles, n = 16), and
421A/A subjects (closed diamonds, n = 9).
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Figure 2 Correlation analysis between
miR-328 and ABCG2 mRNA or protein
expression levels in the human placental
samples (n = 20)

Each ABCG2 mRNA, protein and miR-328

expression level was normalized by
minimum value.
mMRNA and protein levels showed

significantly negative correlation with
miR-328 expression levels (MRNA, rs =
-0.560, P = 0.00526; protein, rs = -0.730, P
=0.000132).
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Figure 3 Effect of ABCG2 genotype on
pharmacokinetics of SASP.
The mean (= S.D.) plasma
concentration-time profiles of SASP in
different ABCG2 genotype groups after the
oral administration of 2,000 mg SASP to
421C/C subjects (closed gray diamonds, n
= 13), 421C/A subjects (closed circles, n
= 12), and 421A/A subjects (closed gray
squares, n = 8).
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Figure 4 Relationship between miR-328
levels in the total exosomes or
intestine-derived exosomes in plasma and
SASP AUC,_4g
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MiR-328 levels were normalized with the
most stable reference genes selected by
geNorm for all samples. Significance was
determined by Spearman®s correlation test
(Total plasma exosomes: rs = -0.157, P =
0.382, Immunoprecipitated samples: rs =
0.346, P = 0.049).
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Figure 5 Relationship between OATP1B1 mRNA
and miR-191p expression in human livers
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