B C
B
C
B
C C
tenofovir TFV
HBV DNA
B
ETV TFV
B C
ETV TFV
B
C ETV TFV
organic anion transporter 1 0AT1 0AT3
C
0ATs
ETV TRV
HBV
HBV DNA
entecavir ETV TEV



human immunodeficiency virus HIV

ETV TRV
HBV
B
B
TRV
[P*HITFV TRV Moravec
Biochemicals Brea, CA, USA Toronto

Research Chemicals North York, ON, Canada
[*H]ETV ETV
American Radiolabeled Chemicals St. Louis, MO,

USA Toronto Research Chemicals
Organic anion transporting polypeptide
OATP  1B1 [*H]estradiol-17 3
-D-glucuronide E,G E,G  American
Radiolabeled Chemicals Sigma-Aldrich St.
Louis, MO, USA OATP1B3

[*H]cholecystokinin-octapeptide sulfated
CCK-8 CCK-8 PerkinElmer Life
Science Boston, MA, USA
OATP2B1
E3S
Sigma-Aldrich

[*H]estrone-3-sulfate E3S
PerkinElmer Life Science

0AT2 [*H]guanosine 3’ ,
5" -cyclic monophosphate cGMP
CGMP Moravec Biochemicals

Sigma-Aldrich

nucleoside transporter

[*H]adenosine Ado

Biochemicals
OATP1B1

Equilibrative
ENT
Ado
Sigma-Aldrich
rifampicin RIF
OATP 0AT2
bromosulfophthalein BSP Sigma-Aldrich
0AT2 indomethacin
Sigma-Aldrich ENT
4-nitrobenzyl mercaptopurine riboside

Moravec

1DM

NBMPR

5 lot number XOK
BioreclamationlVT (Baltimore, MD, USA)
lot
number BHL Celsis IVT Baltimore, MD, USA
human embryonic kidney 293
(HEK293) HUMAN SCIENCE ( )
HepG2
10 fetal bovine

serum FBS, Sigma-Aldrich 50 units/mL
penicillin-50 mg/mL streptomycin Pen/St,
Dulbecco®s Modified Eagle

Medium DMEM  High Glucose

5% CO, / 95% air 37 CO,
ETV TRV
5
37
InVitroGRO HT Medium (BioreclamationlVT)
50 x g
5
InVitroGRO KHB buffer
(BioreclamationlIVT) Trypan blue
80%
suspension transport
assay

InVitroGRO KHB buffer
2x 10° cells/mL

37 3
150 pL  ETV TRV
InVitroGRO KHB buffer 150 pL assay
ETV TRV
1uM 0.4 pCi/mL
1.5
InVitroGRO KHB buffer BSP 200 uM NBMPR

100 pM
DMSO Sigma-Aldrich
0.2%
2N NaOH 50 yL
silicone oil=1:5.4 (w/w),
0.4 mL

dimethyl sulfoxide
DMSO

mixture oil mineral oil:
Sigma-Aldrich



100 pL 10,000 x g 30
mixture oil
scintillation vial
2 mL
LSC-6100,

NaOH
Clear-sol

Aloka Co., Ltd.
10 pL
Pierce® BCA™ Protein Assay Kit
[*H]ETV

[PHITFV [1]

[1]
L (pmol/mg protein/min)]
=L (dpm)1/L
(dpm/nmol HJ/[ mL)]Ix [
x [1000 (pmol/nmoD)]/[

protein/mL)] x [ mu]/L
(min)]

(mL)]
(mg

OATP HEK293
OATP1B1 OATP1B3
OATP1B1/HEK293
OATP2B1/HEK293
Mock-Zeo/HEK293

OATP2B1
O0ATP1B3/HEK293
HEK293
Mock-Neo/HEK293

HEK293

OATP1B1/HEK293 Mock-Zeo/HEK293

Zeocin Invivogen, Carlsbad, CA, USA
300 pg/mL
OATP1B3/HEK293 0ATP2B1/HEK293
Mock-Neo/HEK293 G418 disulfate salt
(Sigma-Aldrich) 400 pg/mL

5% CO, / 95% air
37 C0,

OAT2 cDNA 0AT2

O0AT2 transcriptvariantl O0AT2-546aa
GenBank accession No. NM_006672 CDNA
cDNA
PrimeSTAR HS DNA polymerase (
polymerase chain reaction PCR
PCR Zero Blunt® TOPO®
PCR Cloning Kit Invitrogen
pCRe-Blunt -TOPO® vector Invitrogen
0AT2/TOPO

)

DNA

0AT2/TOPO
Xhol
DNA
pcDNA3.1/Neo(-) vector (Invitrogen)
OAT2/pcDNA3. 1

BamH1 OAT2/cDNA

DNA
« )
0AT2 HEK293
0AT2 HEK293 OAT2/HEK293
O0AT2/pcDNA3.1  reverse-transfection
HEK293 G418 disulfate salt

OAT2/HEK293 G418 disulfate
salt 400 pg/mL 5%
€O, / 95% air 37 C0,
OAT1 cDNA 0AT1
OAT1 transcript variant 2 GenBank
accession No. NM_153276.2 CcDNA
CcDNA PrimeSTAR HS
DNA polymerase PCR
PCR PrimeSTAR
HS DNA polymerase PCR
OAT1/cDNA
Xbal BamHl

pcDNA3.1/Neo(-) vector
OAT1/pcDNA3.1

Total RNA cDNA

total RNA
column (Nippon Gene,

ISOGEN with spin

)

Total RNA DNA
human
glyceraldehyde-3-phosphate dehydrogenase
(GAPDH)

PCR
DNA DNasel

total RNA (1.0 pg)

High Capacity cDNA Reverse
Transcription Kits with random primers (Applied

Biosystems, Foster City, CA, USA)

cDNA



Reverse transcription-PCR (RT-PCR)

CcDNA PCR
OATP1B1/HEK293 OATP1B1 mRNA
OATP1B3/HEK293 OATP1B3 mRNA
OATP2B1/HEK293 OATP2B1 mRNA
OAT2/HEK293 OAT2 mRNA
Mock-Zeo/HEK293 Mock-Neo/HEK293
mRNA
GAPDH mRNA
HEK293
HepG2
HEK293
HepG2
OATP1B1/HEK293

OATP1B3/HEK293 0ATP2B1/HEK293 O0OAT2/HEK293
Mock-Zeo/HEK293 Mock-Neo/HEK293

4.0x 10° cells/mL HepG2 3.0x 10°
cells/mL collagen type-1 Sigma-Aldrich
24-well plate 24

sodium butyrate Sigma-Aldrich
10 mM 24
transport assay

Transport assay OATP1B1
Na'-plus Krebs-Hesselei buffer (Na’-KHB)  pH
7.4 [HIEG E,G
0.1 uM 0.1 pCi/mL
OATP1B3
Na'-plus KHB pH 7.4 [*H]CCK-8
CCK-8 0.01 uM
0.25 pCi/mL
0ATP2B1 Na'-plus KHB pH 6.5
[*H]E3S E3S 50
uM 0. 25 uCi/mL
0AT2 Na*-plus KHB pH
7.4 [*H]cGMP cGMP
2 uM 0.1 pCi/mL
ENT
Na'-plus KHB pH 7.4 [*H]Ado Ado
10 uM
0.2 pCi/mL
OATP1B1
RIF 10 pM OATP1B3
O0ATP2B1 BSP
100 pM 0AT2
1DM 100 uM
ENT NBMPR
100 pM

DMSO 0.1%

Transport assay 37 Na*-plus KHB

1 200 pL

37 E,G CCK-8 E,S
cGMP Ado

3 5 3 1.5 1

Na'-plus KHB 0.2

sodium dodecyl sulfate (SDS)

(LSC-6100)
10 pL
Pierce® BCA™ Protein Assay Kit
(pmol/mg protein/min)

[1]
HEK293
HepG2 TRV ETV
HEK293
HepG2 TRV ETV
OATP1B1/HEK293

OATP1B3/HEK293 OATP2B1/HEK293 O0AT2/HEK293
Mock-Zeo/HEK293 Mock-Neo/HEK293

4.0x 10° cells/mL HepG2 3.0x 10°
cells/mL collagen type-1 24-well
plate 10
transport assay
Transport assay 37
Na'-plus KHB TRV ETV
Na*-plus KHB 200 pL
TFV ETV
1 pM
0. 25 pCi/mL 1.5
RIF 10 uM BSP 100
200 uM IDM 100 uM NBMPR 100 pM
DMSO 0.1%
Na'-plus KHB 0.2% SDS
(pmol/mg
protein/min)
0AT1 HEK293 TFV
Lipofectamine™LTX Invitrogen 1.2 pL/well

OPTI-MEM®  Invitrogen
OAT1/pcDNA3.1
30

125 pL/well
pcDNA3.1 500 ng/well



HEK293 4.0
collagen type-1
24

x 10° cells/mL
24-well plate
sodium butyrate 10 mM
24 transport assay

37
Na'-plus

Transport assay
Na'-plus KHB
KHB 200 pL

TRV

1puM
1.5
Na'-plus KHB

0.25 pCi/mL

0.2% SDS
(pmol/mg protein/min)

TRV mRNA

37
2% FBS Hepatocyte Culture Medium
HCM, Lonza, Walkersville, MD, USA
50 x g 3
2% FBS HCM

80%

Trypan blue

collagen
3.0x 10°
3

type-I 12-well plate
cells/mL
HCM

total RNA cDNA

24 TFV 10
DMSO  0.1% HCM

24

M

total RNA 10
CcDNA

total RNA
100 ng

real-time PCR

KAPA
SYBR FAST gPCR Master Mix KAPA BIOSYSTEMS,
Boston, MA, USA Eco™ Illumina real-time
PCR system Illumina, San Diego, CA, USA
real-time PCR
CC chemokine ligand CCL 3 CCL5 interleukin-8
IL-8 interferon stimulated gene 15 1SG15

-7-

myxovirus resistance protein 1 MxA
toll-like receptor 3 TLR3

PCR
95 20 9%5 3 60 20 72 1
40 AACt
GAPDH
B -actin ACTB mRNA
Student’ s
t-test Excel
Statcel 3 ( )
ETV TFV
5 ETV
ETV 1
M pmol/mg protein/min 37
6.3+ 0.7 4 2.8 +
0.5
ETV
100 p MNBMPR 200 p MBSP
ETV ETV
37 NBMPR
4.0+ 1.1 BSP
4 2.7 £ 0.7
TFV
TRV 1 uM pmol/mg
protein/min 37 3.5+ 0.4
4 2.3+ 0.3
100 p M NBMPR
200 p M BSP TFV
TRV 4
2.7 £ 0.2 2.7+ 0.4
HEK293



BSP
ETV BSP
ETV
BSP

OATP1B1 OATP1B3 OATP2B1 0AT2

OATP1B1/HEK293
OATP2B1/HEK293
OAT2/HEK293

OATP1B3/HEK293

CDNA

GAPDH mRNA RT-PCR
OATP1B1/HEK293

O0ATP1B3/HEK293
OATP2B1/HEK293
OAT2/HEK293

Mock-

OATP1B1 mRNA
O0ATP1B3 mRNA
OATP2B1 mRNA
O0AT2 mRNA
Neo /HEK293
MRNA
GAPDH mRNA

Zeo

OATP1B1/HEK293  OATP1B3/HEK293
OATP2B1/HEK293 OAT2/HEK293

EG 0.1 pM CCK-8 0.01 pM
E3S 50 p M CGMP 2 uM

Mock- Zeo Neo /HEK293

HEK293
ETV

HEK293

ETV

0AT2/HEK293

protein/min
4.3+ 1.2
ETV

ETV
14.6

pmol/mg
Mock-Neo/HEK293
0AT2

1.5

200 pM BSP
4.7+ 2.3

OATP1B3/HEK293

OATP1B1/HEK293
OATP2B1/HEK293
ETV

NMBPR ETV

NBMPR

ETV

NBMPR

ENT2
HepG2
HepG2
ETV
OAT2/HEK293

NBMPR
0AT2

NBMPR ETV

NBMPR

TRV

pmol/mg protein/min
HEK293
TFV

0AT1

TRV

TRV 10 p M
CCL5  IL-8
MRNA

1SG15 MxA

1SG15 MxA

TLR3

ENT1
NBMPR  OAT2
ENT1
ETV

ENT2

NBMPR Ado

NBMPR

0AT2 ETV
NBMPR

ETV
ETV ENT1 ETN2

0AT2

TRV

TRV
BSP
ETV
HEK293

BSP
HepG2
TRV

ENT

TRV
0AT1
TRV
10.1 +
20+ 1.6

2.2

TRV

CCL3
TLR3 mRNA
CCL3
n=2
IL-8
mRNA

8.7
CCL5



OAT2 ETV
OAT2 SLC22A7 12
CGMP  p-
E2
0AT2
ETV
ETV
0AT2
0AT2
0AT2
ETV 0AT2
ETV B
ETV
ETV
OAT2 ETV
C
ENT1
ENT1
C
ENT1
0AT2 ETV
0AT2 ETV
BSP

OATP1A2 OAT7
sodium/taurocholate cotransporting
polypeptide NTCP

ETV

BSP

0AT2 ETV
ETV
0AT2
ETV ETV
TRV
TFV  0AT2
TFV ETV
TRV
ETV BSP
BSP TRV
TRV
TFV
TFV CCL3 mRNA
TFV CCL3
TRV
CCL3
CCL3 CCL3
co8* T CCL3 HIV
CCL3
5
CCL3 glycoprotein B
CCL3



HBV CCL3
HBV
CCL3 HBV
TRV
ETV 0AT2
O0AT2 ETV
TRV
TRV
TRV CCL3 mRNA
TRV
TRV CCL3
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