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Fig. 3. Observed Kop app Values of OATP1B1-mediated uptake of [*HIE;S (A), [PHIE,G (B), atorvastatin (C), pitavastatin (D), and rosuvastatin (E) vs. CsA concentration.
The Ky app values were determined as the negative slopes of the natural logarithm (0-20 seconds for [PHIE;S, [*HJE,G, pitavastatin, and rosuvastatin; 0-3 minutes for
atorvastatin) shown in Fig. 2. Solid lines represent the fitting curves of the observed Kyps app Vs CSA concentration by nonlinear regression analysis based on eq. 2. Each

symbol represents the mean = S.E. of three wells in a single experiment.

and recovery kinetics were considered. On the other hand, pazopanib
exhibited larger R, and R3 values because of its higher kg, value
(Table 2). Although coadministration of pazopanib was reported to
increase the AUC of the OATP1B1 substrate SN-38 (Bennouna et al.,
2015), this interaction was proposed to be accounted for primarily
through the inhibition of glucuronidation of SN-38 by pazopanib (Iwase
et al., 2019). Regarding asunaprevir, Eley et al. (2015) have proposed
that this compound is a weak OATP inhibitor, showing a 1.41-fold
increase in the AUC of rosuvastatin, which seemed comparable with the
R, and Rj values estimated in the present study (Table 2).
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Fig. 4. Recovery of OATPIBI activity after preincubation with CsA. HEK293/
OATPIBI cells were preincubated with culture medium containing CsA (0.3 M)
for 30 minutes. The medium was replaced with fresh culture medium and further
incubated in the absence of CsA for the designated periods. The cells were then
washed with prewarmed transport buffer once, and the transport buffer, including
PHIE;S ( ), [*HIE,G (n ), atorvastatin (d ), pitavastatin (m), and rosuvastatin (n),
was added, followed by determination of their uptake. Data are normalized with the
control value obtained without the inhibitor and are shown as means * S.E. of three
wells in a single experiment.

Izumi et al. (2015) have reported that, after 1 hour of preincubation,
the ICso values of CsA reported approximately a 6-fold difference
among the five OATP1B1 substrates examined (Izumi et al., 2015). In
the present study, the kinetics of inactivation and recovery of OATP1B1
activity induced by CsA was further evaluated for several OATP1B1
substrates and was found to also be substrate-dependent (Figs. 2—4).
Both Kinaee and Krecovery Values of CsA were found to exhibit a three-to-
seven-times difference among the substrates (Table 1). Therefore, to
predict the DDI potential based on the static model proposed in the
present study, selection of the OATP1B1 substrates for the in vitro
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Fig. 5. Screening of preincubation-dependent OATPIBI inhibitors. HEK293/
OATP1B1 and HEK293/mock cells were first preincubated with each compound at
1 uM for 30 minutes (closed column) or subjected to no preincubation (open
column). Cells were then incubated with [3H]EIS and each compound for 0.5
minutes, followed by determination of OATP1B1-mediated uptake. Data are shown
as the percentages of OATP1B1-mediated uptake obtained in the vehicle control
samples of three wells in a single experiment.
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TABLE 2
Kinetic parameters for inhibition, inactivation, and recovery of OATP1B1 activity and estimation of DDIs potential of preincubation-dependent inhibitors
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studies could be critical, and it would be preferable to select
substrates that will concomitantly be used in clinical situations with
the inhibitors examined. Additionally, E,G exhibited higher values
of R, and R3 when compared with E;S (Table 1), suggesting that
E,G would be a superior substrate to avoid false-negative predic-
tions among these two OATP1B1 substrates, although it should be
noted that selection of the most-sensitive substrate, like E,G, may
increase the false-positive rate. The expression level of OATP1B1

1.41"

Observed AUC Ratio
NA'
NA'
1.26%, 1.89'

< = A@. was not affected by incubation with CsA, with no obvious change
o ; §‘§§ E: observed in its subcellular localization (Shitara et al., 2012),
g whereas the combination of cis- and trans-inhibition of OATP1B1
h by CsA has been proposed to explain such preincubation-dependent

inhibition (Shitara and Sugiyama 2017).
= In the present study, ICs, values, but not inhibition constant (K;), were
‘B a ﬁ g 2 estimated for calculating the R values. Here, the ICsy values were
I R R R assumed to be equal to K values, as the substrate concentration used was
= much lower than the K,,, values. This assumption is true in the case of

competitive or noncompetitive inhibition, whereas CsA exhibits
preincubation-dependent inhibition, and therefore, the ICsy values may
not be equal to the K; values even when the initial phase of substrate
uptake was examined. Furthermore, inactivation of OATP1B1 activity
induced by CsA was rapid (Fig. 2), and this may hinder the accurate
estimation of kj,,.(, especially at higher inhibitor concentrations. Thus,
the static model proposed in the present study should be further validated
and improved by focusing on other combinations of preincubation-
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Supplemental Figure 1
OATP1BL1 activity after preincubation with regorafenib, nilotinib, and asunaprevir
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HEK293/OATP1B1 cells were preincubated with various concentrations of regorafenib, nilotinib, and asunaprevir for designated time
periods (1-60 min). After the preincubation, the medium was replaced with the buffer containing each compound and [*H]E;S, followed by
further incubation for 0.5 min and determination of associated radioactivity. Solid and dashed lines represent inhibition curves under the
condition without (both inhibitors and substrate were simultaneously added) or with preincubation for 60 min, respectively. Data were
obtained from 3 to 6 wells in 1-2 independent experiments. Data are shown as mean values + S.E. (n = 3-6) and compared with those
without inhibitors at each preincubation period.



Supplemental Figure 2
Observed Kops app Values for OATP1B1-mediated transport of [*H]E.S versus OATP1BL1 inhibitor concentration.
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HEK293/OATP1B1 cells were preincubated with regorafenib (A), nilotinib (B), pazopanib (C), and asunaprevir (D) for designed period.
After the preincubation, the cells were washed with prewarmed transport buffer and incubated with [®H]E;S. At 0.5 min, the cells were
washed, followed by determination of the associated radioactivity. Data were obtained from 3 to 6 wells in 1-2 independent experiments.
The Kobsapp Values were determined as the negative slopes of the natural logarithm. Solid lines represent the fitting curves of the
observed Kops app Versus each inhibitor concentration by nonlinear regression analysis based on Eq. 2.



Supplemental Figure 3
Recovery of OATP1BL1 activity after preincubation with OATP1BL1 inhibitors.
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HEK293/OATP1B1 cells were preincubated with regorafenib (10 uM, O), nilotinib (1 uM, A), pazopanib (10 uM, ), and
asunaprevir (5 uM, <) for 60 min, washed, and further incubated in culture medium without each inhibitor for the designated periods.
Then, the medium was replaced with the buffer containing [°H]E.S, and cells were further incubated for 0.5 min, followed by
determination of radioactivity associated. Data were normalized by the control value obtained without the inhibitor and are shown as
mean £ S.E. of 3 wells in a single experiment. Similar data for pazopanib have previously been obtained (Taguchi et al., 2019), but those
shown in this figure are obtained in different preparation from the previous ones.



Supplemental Table 1

Validation of bioanalytical methods

Accuracy(%) Precision(%)
Range LLOQ . i
Substrate Nominal Nominal Carryover(%)
(nM) (nM) LLOQ . ]
Concentrations Concentrations

Atorvastatin 1-100 1 4.1 -8.2-10.2 2.4 5.8-12.5 0
Pitavastatin 0.5-100 0.5 2.0 -3.6-9.8 10.7 1.6-9.6 0
Rosuvastatin 1-100 1 -7.6 -7.6-7.9 7.7 25-7.6 0

(n=5)



Supplemental Table 2

Concentrations used in in vitro study and reported Ky, values of OATP1B1 substrates

Concentrations in K values
in vitro study (uM) (LM)
EiS 0.000878 0.0389°
e 0.00182 8.3"
Atorvastatin 0.3 0.761°
Pitavastatin 0.5 2.48°
Rosuvastatin 3 9.31°

Taguchi et al., 2019
b Furihata et al., 2019
lzumi et al., 2019



Supplemental Table 3
Pharmacokinetic parameters of preincubation-dependent OATP1BL1 inhibitors

Inhibitors
Parameters . o . .
CsA Regorafenib Nilotinib Pazopanib Asunaprevir
Cunax (umol/L) 0.95%° 5.22¢ 1.66' 92.8" 0.078"
ka (Min™) 0.0152° 0.1" 0.0123! 0.00968" 0.1"
FaFq 1¢ 1¢ 0.30 0.225% 0.19"
Dose (umol/kg) 2.4 4.73° 10.8' 26.1% 3.82"
Re 1.05° 0.629° 0.68' 0.63 0.55"
fup 0.107" 0.00188¢ 0.016' 0.00018' 0.003"
Qn (L/h/70 kg) 97

# Mick et al., 1999

® Blood concentration

¢ Kawai et al., 1998

¢ Assumed to be unity

¢ Zaghloul et al., 1987

" In-house data estimated by equilibrium dialysis method

9 Stivarga (regorafenib) Tablets, FDA approval package, 2012

" Assumed to be unity

'Tasigna (nilotinib) Oral Capsules, FDA approval package, 2007
I'Lietal., 2015

“\fotrient (pazopanib hydrochloride) Tablets, FDA approval package, 2009
' Taguchi et al., 2019

™ Eley et al., 2015

" Sunvepra (asunaprevir) Capsules, Common technical document, 2014



Supplemental Table 4
Effect of preincubation with regorafenib, nilotinib, pazopanib, and asunaprevir on OATP1B1-mediated uptake

Preincubation

eriod ICso value (uM)?

(min) Regorafenib Nilotinib Pazopanibb Asunaprevir
0 >10 >10 1.42 = 0.23 0.170 = 0.074
1 >10 3.98 = 150 0.594 =+ 0.030 0.176 = 0.041
5 >10 6.88 = 1.56 0.314 £ 0.028 0.138 = 0.040
30 4,08 = 0.48 1.89 = 0.37 0.374 = 0.074 0.0349 + 0.0103
60 0.403 £+ 0.234 0.235 = 0.169 0.530 = 0.022 0.0415 £ 0.0170

% 1Cs values were estimated based on the data shown in Supplemental Fig. 1 by a nonlinear least-squares regression analysis (parameter
estimate + parameter S.D., n = 3-4).
® Taguchi et al., 2019
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