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Supplementary Note 1:
Pharmacokinetics (module I)

In this note the utilized pharmacokinetic models and their parameterizations are outlined. At the end, we derive
concentration time profiles for the intracellularly active NRTI-TP moieties, which can serve as an input for the
molecular mechanisms of action model (module II, Supplementary Note 2). Note that we modelled typical
patient profiles, but extensions to virtual patient populations derived from POP-PK models are straight forward.

SN1 Pharmacokinetics of TDF, FTC and 3TC and their active anabolites

The pharmacokinetics of TDF, FTC and 3TC can be modelled by the following set of ODEs 2

dC(t Fyio - ks - D(t
0= Do e PO )k —kip Col0) + kot - €l (SNL1)
t \%
dCy(t
dzt( L kiz - Ci(1) = ka1 - Co(2) (SN1.2)
dccell(t) _ Vmax : Cl(t)
dt = KM I Cl(t) kout Ccell(t) (SN13)

where C| and C; represent the concentration of the circulating form of the respective NRTI (TFV, 3TC or FTC) in
the central compartment (= blood plasma) and in the peripheral compartment in units uM. Fy;, and V; represent
the respective oral bio-availability and the volume of the central compartment in liters. The terms k, and k. denote
the absorption and elimination rate constant for the central compartment in units 1/h. Similarly, kj, and k,; are the
influx and the apparent outflux rate constants to/from the peripheral compartment respectively (in 1/h). The term
C.en1 denotes the intracellular concentration of the active agent of NRTT within the target cell. The term Vi is the
maximum velocity (uM/h) and Ky (uM) the Michaelis-Menten constant for uptake and intracellular anabolism.
All parameters are taken from?, where an extensive derivation and validation is provided. The parameters are
summarized in Table SN1.1.
The amount of drug (in umol) in the dosing compartment D(¢) is modeled according to

D(t) = D(ti1) - € X" + I(t) - dose(t;), (SN1.4)

where D(7;_;) denotes the amount of the NRTI prodrug in the dosing compartment at the last dosing event 7;_;.
The term I(f) denotes a delta dirac or impulse function, which takes the value 1 at the discrete dosing event ¢ = 7;
and is otherwise zero.

Param. 3TC FTC TDF Unit
Frio 0.86" 0.93* 0.32* -
ka 0.945% | 0.542 1# 1/h
Vi 61.252 | 43.823 | 110.317 L
ke 0.3347 | 0.409 | 0.1234F 1/h
k12 0.0605 | 0.113 | 0.2926" 1/h
koy 0.0594 | 0.082 | 0.1537* 1/h
Viax | 0.5819 | 0.6191 | 0.0032* | uM- 1/h
Km 3.3977 | 0.9464 | 0.1020* uM
kout 0.0315 | 0.0176 | 0.006* 1/h

Table SN1.1: Pharmacokinetic (population) parameters. Excerpt from?. Tfixed value taken from3. The *fixed value taken from*. *fixed
value from>. Yfixed value taken from®. *fixed value from’. *The plasma and intracellular pharmacokinetics parameters for TDF are derived
from the previous work !.
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