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Table S1. Pharmacokinetic parameters of dofetilide after i.v. administration (2.5 mg/kg) in mice.

Group Crax Crmax AUClast AUClast
(ng/ml) (Fold-change) (ngxh/ml) (Fold-change)

Female
Wild-type 1640 + 170 673 +28.0
OCT1/2+ 1960 + 126 1.29 756 + 47.0 1.19
MATE1+ 1520 + 149 0.93 635+ 61.0 0.94
Male
Wild-type 1540 + 131 587 +29.4
OCT1/2+ 1120 + 113 0.81 461 +23.0 0.76
MATE1+ 1380 + 112 0.90 603 +28.5 1.03

Data represent mean + SEM.

Abbreviations: Cmax, peak plasma concentration; AUCust, area under the plasma concentration-time curve to the last measurable
concentration.

Table S2. Influence of contraindicated drugs on the pharmacokinetic parameters of dofetilide (5 mg/kg) in female
mice.

Concurrent Crmax Crmax AUClast AUCuast
treatment (ng/ml) (Fold-change) (ngxh/ml) (Fold-change)

None
Wild-type 191 +£13.0 329245
OCT1/2+ 218 £18.0 1.14 362 £25.0 1.10
MATE1+ 276 +45.4 1.44 346 £37.0 1.05
Bictegravir (30 mg/kg)
Wild-type 365 + 72.0* 1.91 595 + 194* 1.81
OCT1/2+ 282 +132 1.47 354 +46.4 1.08
MATE1+ 383 + 86.4* 2.00 614 +77.0* 1.87
Cimetidine (100 mg/kg)
Wild-type 656 + 81.3*** 3.43 1400 + 183*** 4.25
OCT1/2+ 420 + 89.4** 2.20 1270 + 150*** 3.86
MATE1+ 625 + 92.2%** 3.27 1400 + 89.5*** 4.27
Ketoconazole (50 mg/kg)
Wild-type 315 + 34.0% 1.64 588 + 64.0** 1.79
OCT1/2+ 475 + 61.5** 2.48 1090 + 128*** 3.31
MATE1+ 455 + 32.0%** 2.38 938 + 181*** 2.85
Trimethoprim (100 mg/kg)
Wild-type 264 +27.0 1.38 428 +254 1.30
OCT1/2+ 220+ 38.0 1.15 440 £76.0 1.34
MATE1+ 212 +45.0 1.11 345+29.3 1.05
Verapamil (10 mg/kg)
Wild-type + Verapamil 518 +47.0%** 2.71 602.0 + 35.0* 1.83
OCT1/2/ + Verapamil 519 + 42.4*** 2.71 669.0 + 42.0%* 2.04

MATE1++ Verapamil 384 + 58.0** 2.01 638.0 + 26.5** 1.94




Data represent mean + SEM. *P < 0.05, **P < 0.01, ***P < 0.001 versus single agent dofetilide.

Abbreviations: Cmax, peak plasma concentration; AUCust, area under the plasma concentration-time curve to the last measurable
concentration.

Table S3. Influence of ketoconazole or verapamil on the pharmacokinetics of dofetilide (5 mg/kg) in male mice.

Concurrent Cinax Cimax AUClast AUClast
treatment (ng/ml) (Fold- (ngxh/ml) (Fold-
change) change)

None
Wild-type 151 +8.80 278 £12.3
OCT1/2+ 191 +23.4 1.26 351 £36.0 1.26
MATE1- 235 +50.0* 1.55 407 £ 32.6** 1.46
DDI with Ketoconazole (50 mg/kg)
Wild-type 415 + 43.0*** 2.75 728 + 55.4*** 2.62
OCT1/27 453 + 65.0%** 3.00 1050 + 142*** 3.77
MATE1 509 + 62.2%** 3.36 894 + 92.0%** 3.21
DDI with Verapamil (10 mg/kg)
Wild-type 181 +32.0 1.20 259+18.3 0.93
OCT1/27 148 +32.0 0.98 328 +52.0 1.18
MATE1+ 246 +38.4 1.63 406 + 38.0 1.46

Data represent mean + SEM. *P < 0.05, **P < 0.01, ***P < 0.001 vs single agent dofetilide.

Abbreviations: Cmax, peak plasma concentration; AUCmst, area under the plasma concentration-time curve to the last measurable
concentration.
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Table S4. Observed and predicted pharmacokinetic parameters of dofetilide with the presence and absence of cimetidine and ketoconazole.
Mean Cmax = SD (CV%) Mean AUCo-1ast + SD (CV%) Mean CL + SD (CV%)
(ng/mL) (ngxh/m1l) (L/h)
Predicted Observed Predicted Observed Predicted Observed
Dofetilide (0.5 mg 2.48 + 0.58 (23) 1.87+£0.65 18.0+ 3.38 (19) 17.5+3.2 28.8 + 6.05 (21) 22.0
BID, p.o.)
PE = +32.66% PE =+2.91% PE =+30.8%
Dofetilide (0.5 mg 4.28 +0.52 (12) 3.1+0.50 20.4 +£3.92 (19) 21.2+45 25.4 +4.94 (19) 18.1
i.v. infusion over
. PE = +38.06% PE =-3.92% PE = +40.48%
90 min)
DDI with Cimetidine 400 mg BID (p.o.)
Dofetilide 2.84 +0.53 (19) 2.26 19.6 + 3.66 (19) 17.4 26.4 +5.36 (20) 20.6
(0.5 mg, p.o.) PE =+25.7% PE =+12.6% PE =+28.2%
Dofetilide + 3.98 +0.70 (18) 3.44 324 +6.76 (21) 27.5 16.1 +3.79 (23) 11.6
Cimetidine
PE =+15.7% PE =+17.9% PE =+39.1%
% Change 40.1% 1 52.2% 1 65.5% 1 58.0% 1 38.9% | 43.7% |
DDI with Ketoconazole 400 mg QD (p.o.)
Dofetilide 2.87 +0.52 (18) 2.26 19.9+3.69 (19) 17.4 26.0 £5.20 (20) 20.6
(0.5 mg, p.o.) PE =+27.0% PE =+14.3% PE =+26.3%
Dofetilide + 3.70+0.73 (20) - 28.1+6.17 (22) - 18.7 £+ 4.68 (25) -
Ketoconazole
% Change 28.9% 1 53.0% 1 41.1% 1 41.0% 1 28.0%| -
Abbreviations: p.o., per oral; BID, twice per day; QD, once a day, Cmax, peak plasma concentration; AUCo-.st, area under the plasma concentration-time curve
between time zero and the last measurable concentration; CL, clearance; PE, calculated prediction error (%) = [(predicted value - observed value)/observed value] x

100.



Table S5. Input parameters of dofetilide in PBPK model.

Input parameters Description Units Value Reference

1. Physicochemical and binding properties

MW Molecular weight g/mol 441.57

Log P Octanol-water partition - 2.1 PubChem
Compound type Acid,base or neutral - Monoprotic base

pKa Acid dissociation constant - 7.89 UWDIDB

B/P profile lil)i(éjnttorilizima ratio dependent on drug - 1.048 Simcyp predicted
fu Fraction unbound in plasma - 0.36 UWDIDB

2. Absorption

Absorption model First order absorption model

fa Fraction available from dosage form - 1

CVfa Coefficient of variation fa % 30 Default

ka Absorption rate constant 1/h 09 UWDIDB

CVka Coefficient of variation ka % 30 Default

fugut Unbound fraction in enterocytes - 0.039 Simcyp predicted
Qgut Nominal flow in gut model L/h 4.068 Simcyp predicted
CV Qgut Coefficient of variation Q(gut) % 30 Default

Pett man Effective permeability in man 104 cm/s 12 Simcyp predicted
Permeability assay Passive + active permeability Physicochemical

PSA Polar surface area A 104.81 Drug central
HBD Hydrogen bond donor 2 Drug central

3. Distribution

Distribution model Full PBPK model

Prediction method Method 2

Kp scalar Tissue to plasma partition coefficient 0.61 Optimized
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Input parameters Description Units Value Reference
Vs Volume of distribution at steady-state L/kg 2.8 Smith et al 1992 [16]
CV Vs Coefficient of variation Vss % 30 Default
4. Elimination
Elimination model Enzyme kinetics
CYP, recombinant CYP3A4 Smith et al 1992 [16]
CLint (HLM) In vitro clearance (human liver microsomes) pL/min./mg 0.25 Smith et al 1992 [16]
protein
fumic Fraction unbound in vitro 0.81
CLr Renal clearance in 20-30yr healthy male L/h 18.06 Smith et al 1992 [16]
5. Transport
Organ/Tissue Kidney
Transporter SLC22A2 (OCT2)
Location Basolateral
Function EGD model
Jmax pmol/min/10¢ cells 506.35 Measured
Km Michaelis-Menten constant uM 347.2 Measured
System User
RAF/REF Relative activity factor/relative expression 1 Optimized
factor
CLrp basal Passive diffusion clearance mL/min/106 cells 0
Transporter SLC47A1 (MATE1)
Location Apical
Function Efflux
CLint Intrinsic clearance pL/min/109 cells 22.2 Measured
System User
RAF/REF Relative activity factor/relative expression 0.25 Optimized

factor

S6



Input parameters Description

Units

Value

Reference

CLrp apical Passive diffusion clearance

mL/min/106 cells

Drug central, https://drugcentral.org/drugcard/942

UWDIDB, University of Washington Drug Interaction Database
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Figure S1. Influence of MATE1 on the transport of dofetilide. (A) Transport of [*H] dofetilide (1 uM) in cells
overexpressing mouse (m) OCT2, OCTNI1, or MATEL. Relative uptake is expressed as percentage change compared
with empty vector controls (n = 3). (B) Uptake of [“C] TEA (2 uM) and [**C] metformin (5 uM) in HEK293 cells
overexpressing human (h) MATEL after preincubation with dofetilide at various concentrations (1-50 uM) for 15 min,
followed by the co-incubation with TEA and metformin for 15 min. Data represent the mean + SEM and are
expressed as a percentage over vector control. (C) Gene expression of MATE1 in the kidney isolated from untreated
male and female wild-type mice (n = 4 per group). (D) Protein expression of MATELI in the heart isolated from
untreated wild-type (WT) and MATE1" mice (n=3). Inmunohistochemical detection of MATE1 (bottom panels) in
the wild-type mouse heart (E) and kidney (F). Tissue staining lacking the primary antibody was performed as a
negative control for each tissue group (top panels). Representative images were taken at x40 magnification. (G)
Concentration of dofetilide in whole heart tissue from male wild-type, OCT1/2-deficient, and MATE1-deficient mice
15 min after a single i.v. injection of dofetilide at a dose of 2.5 mg/kg (n = 4-5 per group).
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Figure S2. Influence of mouse genotype and ketoconazole or verapamil treatment on the pharmacokinetics of
dofetilide. (A) Urinary excretion of dofetilide in male wild-type, OCT1/2-deficient, MATE1-deficient, and
OCT1/2/MATE1-deficient mice (n = 5) following an i.v. dose of dofetilide (2.5 mg/kg). Plasma concentration time
profiles of dofetilide in female (B) and male (C) wild-type, OCT1/2-deficient, and MATE1-deficient mice (n =5 per
group) receiving a single i.v. dose of dofetilide (2.5 mg/kg). Plasma concentration time profiles of dofetilide in wild-
type, OCT1/2-deficient, and MATE1-deficient male mice (n =5 to 38 per group) receiving an oral dose of dofetilide (5
mg/kg) 30 min after the administration of ketoconazole (50 mg/kg) (D) or verapamil (10 mg/kg) (E).
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Figure S3. Drug-drug interactions between dofetilide and contraindicated drugs. Plasma concentration time
profiles of dofetilide in female wild-type, OCT1/2-deficient, and MATE1-deficient mice (n =5 to 29 per group)
receiving a single oral dose of dofetilide (5 mg/kg) 30 min after the administration of bictegravir (30 mg/kg) (A),
cimetidine (100 mg/kg) (B), ketoconazole (50 mg/kg) (C), trimethoprim (100 mg/kg) (D), or verapamil (10 mg/kg) (E).
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[ Construct dofetilide PBPK model in V19 of SimCYP® ]

{
4 N\
Model parameters
+ PhysChem, Absorption, Distribution, Elimination parameters were obtained from University of
Washington (UW) drug interaction database
i Clinical data were obtained from FDA Clinical Pharmacology Reviews, and Smith et al. 1992
"
4 N
Mech-KiM Model
* Renal transporter kinetics: K, V.x (Iab data), RAF from IVIVE data (literature)
* EGD Model was used to capture the passive diffusion and involvement of MATE1 Cm
b S
v | Modify/Refine !
Model Verification
* Dofetilide recommended dose of 0.5 mg was used in PBPK model T
* Compare simulated and observed PK parameters e.g., C.,, AUC, and CL, with R ,
clinically observed data i No |

- |:ﬁ
[Does the model simulate clinically observed dala?]

Model Application
Simulate PK and DDI of dofetilide with contraindicated drugs in healthy population

Figure S4. Workflow of the development of physiologically based pharmacokinetic (PBPK) model.

Abbreviations: AUC, area under the curve; Cmax, peak plasma concentration; CL, clearance; FDA, U.S. Food and Drug
Administration; IVIVE, in vitro to in vivo extrapolation; Km, Michaelis-Menten constant; RAF, relative activity factor;
PK, pharmacokinetics; Vmax, maximum velocity.
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