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Quantitative model analysis of biomarkers to predict pharmacokinetic changes
associated with lifestyle-related diseases
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The expression levels of drug transporters, which play an important role in
pharmacokinetics, are reportedly altered by diabetes. Changes in gene expression based on lifestyle
differences depend mainly on epigenetic mechanisms. In this study, therefore, we focused on the RNA
methylation mechanism, N6-methyladenosine (m6A) modification. The effect of high glucose
concentrations on m6A modification was analyzed in vitro. As a result, the expression of Fat mass
and obesity-associated, a demethylase, was significantly reduced under high glucose conditions.
Comprehensive analysis revealed variations in m6A modification in organic anion transporter. We
identified miRNAs that control the expression of FTO. Using circulating miRNAs as biomarkers is
expected to lead to the development of personalized medicine.
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Fig. 1 Effects of various concentrations of glucose on m6A levels in HepG2 cells

HepG2 cells were cultured in 5, 17.5, 35 mM of glucose media for 24 hr. (A, B) m6A signal
was measured by m6A dot-blot assay. m6A signal was normalized to methylene blue stain.
Results were expressed as fold increase in HepG2 cells with 5 mM glucose. Each data
represents the mean + S.D. of three independent experiments. *P < 0.05: statistically
analyzed using Dunnett’s test.



B

12 4 y—*‘ Glucose concentration (mM)
1A 5mM 17.5mM 35 mM
£ ® o o m
'S: 0.6
04 methylene blue
0.2
0
5mM 17.5 mM 35mM
(2) m6A mMRNA
HepG2 m6A
MRNA m6A
24 m6A
(Methylated RNA immunoprecipitation sequencing, MeRIP-
seq) m6A
Organic anion transporter (OAT) mM6A
(Fig. 2)
T T s 4Tss Taria L e -
cs.176.000 00 . cs.177.000 w0 .
5 mM Input
35 mM Input —

5 mM m6A-IP -

Reference gene

Fig. 2 Effects of different concentrations of glucose on m6A states in HepG2 cells
HepG2 cells were cultured in 5, 35 mM of glucose media for 24 hr. Integrative Genomics
Viewer (IGV) tracks displaying MeRIP-seq read distribution in OAT mRNA.
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Fig. 3 Effects of different concentrations of glucose
on the stability of OAT mRNA in HepG2 cells
HepG2 cells were treated with ActD to inhibit
translation and incubated with different
concentrations of glucose for 24 hr. Each result
represents the mean + S.D. of three independent
experiments. *P < 0.05, ** P < 0.01: statistically
analyzed using Student’s t-test.
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Fig. 5 Hyperglycemia promotes miRNA-mediated changes in FTO protein expression and
regulates OAT gene expression by promoting m6A modification
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