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Mechanism of regulation of drug transporter expression in lifestyle-related
diseases by epitranscriptomics
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The effect of glucose concentration on drug transporter gene expression via
N6-methyladenosine (m6A) modification was evaluated using human hepatoma-derived cells (HepG2). Fat
mass and obesity-associated (FTO) expression was significantly decreased under high glucose
concentration conditions. The results of microRNA (miRNA) analysis suggested that the decreased
expression of FTO was caused by miRNA-mediated repression of translation. Comprehensive methylation
analysis revealed that m6A frequency on the drug transporter SLC22A increased under high glucose
concentration conditions, resulting in increased expression of SLC22A. These results indicate that
m6A plays an important role in the mechanism of variation of drug transporter expression in

hyperglycemia.
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Figure. 1 Effects of various A . B
concentrations of glucose on m6A 12 > Glucose concentration (mM)
levels in HepG2 cells.
HepG2 cells were cultured in 5, 17.5, ' ol i
35 mM of glucose media for 24 hr. (A, - * © ® | méA

B) m6A signal was measured by m6A
dot-blot assay. m6A signal was - 04
normalized to methylene blue stain. 02
Results were expressed as fold 0

methylene blue

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.

S mM

17.5 mM 35 mM



CHX(-) CHX(+

4-2 mGA mRNA
HepG2 m6A
m6A 40
mBA
HepG2 24 Mm6A mRNA
MBA
MRNA (Fig. 2A)
FTO (Fig. 28,
C) FTO mRNA
FTO
A B
12
L 10 ~1_ __ 12
Zz K
'—’: - " 3 _._. 06
__:_i ; 04
’ S
00
S mM 17.5 mM 38 mM 0
S mM 17.5 mM 35 mM
Figure. 2 Effects of various concentrations of glucose on
FTO mRNA and protein levels in HepG2 cells. &
HepG2 cells were cultured in 5, 17.5, 35 mM of glucose o .
media for 24 hr. FTO mRNA (A) and protein (B, C) levels RRROR SORRMRN )
were measured by gRT-PCR and western blotting. FTO SmM 175 mM 35 mM
mRNA and protein levels were normalized to B-actin Fro | e e -
mRNA levels. Results were expressed relative to FTO
mRNA or protein levels in HepG2 cells with 5 mM
glucose. Each data represents the mean + S.D. of three Pactin | D GHES G-
independent experiments. *P < 0.05: statistically
analyzed using Dunnett’s test.
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Figure. 3 Effects of CHX on FTO protein levels in various concentrations of glucose-treated HepG2 cells.
HepG2 cells were cultured in 5, 17.5, 35 mM of glucose media and treated with CHX (50 pg/mL) for 24 hr. (A,
B) FTO protein levels were measured by western blotting and normalized with B-actin levels. Results were
expressed relative to FTO protein levels in HepG2 cells with the 5 mM glucose. Each data represents the
mean + S.D. of three independent experiments. *P < 0.05: statistically analyzed using Dunnett’s test.

4-4 m6A mRNA
FTO
mRNA m6A
24
m6A
(Methylated RNA immunoprecipitation sequencing, MeRIP-seq) m6A
Solute Carrier Family 22 ( : SLC22A) m6A
4-5 SLC22A FTO
m6A MRNA
SLC22A mRNA
SLC22A
mRNA
FTO SLC22A mRNA FTO
SLC22A Negative control siRNA
FTO siRNA SLC22A mRNA
SLC22A FTO FTO
FTO
SLC22A mRNA m6A SLC22A
4-6 SLC22A -3 UTR
SLC22A-3" UTR m6A
SLC22A-3" UTR SLC22A
HepG2 SLC22A-3" UTR
24
SLC22A-3" UTR SLC22A
4-7
FTO SLC22A
m6A
FTO

m6A



RNA

41

2020

(Hirota Takeshi)

(80423573)

(17102)




