Supplementary Table 1: Description of QSP Model Parameters
Definition of all mathematical symbols used for the description of the systems pharmacology model of benazeprilat pharmacokinetics and pharmacodynamics.


Ang(1-7)fr	≝	amount of angiotensin (1-7) in free circulation compartment
Ang(1-7)ts	≝	amount of angiotensin (1-7) in tissue compartment
AngIIIpl		≝	amount of angiotensin III in plasma compartment
AngIIIrn		≝	amount of angiotensin III in renal compartment 
AngIIIts		≝	amount of angiotensin III in tissue compartment
AngIVpl		≝	amount of angiotensin IV in plasma compartment 
AngIVrn		≝	amount of angiotensin IV in renal compartment
AngIVts		≝	amount of angiotensin IV in tissue compartment
δ24hr		≝	scale of renin production variance due to chronobiology
εAng(1-7) 		≝	proportional measurement error of angiotensin (1-7)
εAngI		≝	proportional measurement error of angiotensin I (1-10)
εAngII		≝	proportional measurement error of angiotensin II (1-8)
εAngIII		≝	proportional measurement error of angiotensin III (2-8)
εAngIV		≝	proportional measurement error of angiotensin IV (3-8)
εbenazeprilat	≝	proportional measurement error of benazeprilat
Efr		≝	amount of ACE in free circulation compartment
Ets		≝	amount of ACE-bound benazeprilat in tissue compartment
EIfr		≝	amount of ACE-bound benazeprilat in free circulation compartment
EIts		≝	amount of ACE-bound benazeprilat in tissue compartment
ESfr		≝	amount of ACE-bound angiotensin I (1-10) in free circulation compartment
ESts		≝	amount of ACE-bound angiotensin I (1-10) in free tissue compartment
Fbio		≝	effective bioavailability of benazepril
fCT(t) 		≝	effect of chronobiology on the production rate of the angiotensin I (1-10)
I1abs, Ifr 		≝	fraction of benazepril absorbed from depot to free circulation compartment
I1abs, Ipr		≝	fraction of benazepril absorbed from depot to pre-circulation compartment
Ifr		≝	amount of benazeprilat in free circulation compartment
[bookmark: _Hlk99049771]Ins		≝	amount of benazeprilat bound via non-specific interactions in blood compartment
Ipr  		≝	amount of benazeprilat in pre-circulation compartment
Its		≝	amount of benazeprilat in tissue compartment
k–3		≝	rate of ACE-benazeprilat association in vivo
k–1		≝	rate of ACE-angiotensin I (1-10) association in vivo
k1		≝	rate of ACE-angiotensin I (1-10) disassociation in vivo
k2		≝	rate of production of angiotensin II (1-8) from ACE-angiotensin I (1-10) in vivo
k3		≝	rate of ACE-benazeprilat disassociation in vivo
ka		≝	zero-order analog absorption rate of benazepril
ka1 		≝	first-order analog absorption rate of benazepril
kCl, Ang(1-7) 	≝	rate of clearance of angiotensin (1-7)  from free circulation compartment; defined as 
ClAng(1-7)/Vfr
kCl, I		≝	rate of clearance of benazeprilat from free circulation compartment; defined as ClI/Vfr
kCl, P		≝	rate of clearance of angiotensin II (1-8) from free circulation compartment; defined 
as ClP/Vfr
kCl, S		≝	rate of clearance of angiotensin I (1-10) from free circulation compartment; defined 
as ClS/Vfr
kCl, AngIII		≝	rate of clearance of angiotensin III (1-8) from free circulation compartment; defined 
as  ClAngIII/Vfr
kCl, AngIV		≝	rate of clearance of angiotensin I (1-10) from free circulation compartment; defined 
as ClAngIV/Vfr
kfr, ns		≝	rate of transfer from free circulation compartment to non-specifically bound
interaction compartment; defined as Qfr, ns/Vfr
kfr, ts		≝	rate of transfer from free circulation compartment to tissue compartment defined as
Qfr, ts/Vfr
kI, 1-7		≝	overall in vivo conversion rate of angiotensin I (1-10) to angiotensin (1-7)
kII, 1-7		≝	overall in vivo conversion rate of angiotensin II (1-8) to angiotensin (1-7)
kII, III		≝	overall in vivo conversion rate of angiotensin II (1-8) to angiotensin III (2-8)
kIII, IV		≝	overall in vivo conversion rate of angiotensin III (2-8) to angiotensin IV (3-8)
kns, fr		≝	rate of transfer from non-specifically bound interaction compartment to free
circulation compartment; defined as Qfr, ns/Vns
kpl, rn		≝	rate of transfer from plasma compartment to renal compartment, both within free 
circulation compartment; defined as Qrn/Vpl
kpl, ts		≝	rate of transfer from plasma compartment within free circulation compartment to 
tissue compartment; defined as kfr, ts ∙ (Vpl/Vfr)
krn, pl		≝	rate of transfer from renal compartment to plasma compartment, both within free 
circulation compartment; defined as Qrn/Vrn
krn, ts		≝	rate of transfer from renal compartment within free circulation compartment to 
tissue compartment; defined as kfr, ts ∙ (Vrn/Vfr)
kts, fr		≝	rate of transfer from tissue compartment to free circulation compartment; defined as
Qfr, ts/Vts
kts, pl		≝	rate of transfer from tissue compartment to plasma compartment within free 
circulation compartment; defined as kts, fr ∙ (Vpl/Vfr)
kts, rn		≝	rate of transfer from tissue compartment to renal compartment within free 
circulation compartment; defined as kts, fr ∙ (Vrn/Vfr)
Pfr  		≝	amount of angiotensin II (1-8) in free circulation compartment
PRA		≝	plasma renin activity
Pts  		≝	amount of angiotensin II (1-8) in tissue compartment
rS		≝	production rate of angiotensin I (1-10)
Sfr  		≝	amount of angiotensin I (1-10) in free circulation compartment
Sts		≝	amount of angiotensin I (1-10) in tissue compartment
Vfr		≝	volume of distribution associated with free circulation compartment; defined as Vpl + 
Vrn
Vpl		≝	volume of distribution associated with plasma compartment within free circulation 
compartment
Vrn		≝	volume of distribution associated with renal compartment within free circulation 
compartment
Vts		≝	volume of distribution associated with tissue compartment
YAng(1-7)		≝	predicted concentration of angiotensin (1-7) in free circulation compartment
YAngI		≝	predicted concentration of angiotensin I (1-10) in free circulation compartment
YAngII		≝	predicted concentration of angiotensin II (1-8) in free circulation compartment
YAngIII		≝	predicted concentration of angiotensin III in free circulation compartment
YAngIV		≝	predicted concentration of angiotensin IV in free circulation compartment
Ybenazeprilat	≝	predicted concentration of benazeprilat in free circulation compartment
