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Introduction Mouse Guinea pig
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Amyloid plaque formation in the brain is a hallmark ; A: Plasma exposure ; C:. Plasma exposure
neuropathological lesion in Alzheimer’s disease (AD). The S5 0. 2 1.
transmembrane aspartic acid protease BACE1 cleaves amyloid g s G
precursor protein (APP) to generate soluble APPB. The § - 2 .
remainder of APP In the plasma membrane, C99, is in turn g s
cleaved by y-secretase to form beta amyloid (A). AR is a major 01 - Y o1
component of plague and small aggregates appear cytotoxic. ? ]
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Purpose o 24 s s o S :
In vivo, pharmacologically induced AP reduction is dependent on Time, hr
compound- and system-parameters, i.e. potency and A3 140 - _ |
- . - - B: Brain effect D: Brain effect
clearance respectively. Preclinical PKPD modeling was applied o 10 120 -
* to gain Insight In the time-course between oral dose, plasma 2 + i t} L . )
and brain exposure and inhibitory effect on AB in brain and CSF s 100° : & T /
of novel BACEL1 inhibitors, as well as system constants, £ 80- X s - . &
 to quantify the in vivo potency using population pharmacokinetic c 60 - g 60 -
and pharmacodynamic (PKPD) modeling, S 40- S 40 6
* to Investigate the correlation between in vitro and In vivo < - < .
potency.
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In VIVO results -
In vivo our BACE1 inhibitors exhibited concentration- and time- .
dependent lowering of plasma, CSF (guinea pig) and brain AR _ Figure 1. Examples in mice (A and B) and guinea pig (C and D). &
. A/C: Mean £ SD observed and fitted plasma exposure dosed
evels. Atime delay was observed between the plasma exposure . 0.0. at t=0. A
orofile and the AP reduction in brain (Figure 1). The relationship R B/D: Mean + SD observed and fitted AB40 levels in brain after —
hetween plasma and brain exposure was linear at the observed oral dosing. Effect is plotted rela_tlve to vehl_cle treated animals at °g
. . . . o each respective time point.
time points (not shown). In the population modeling approach the o
delay in onset of effect in brain was estimated at 26 minutes in
mouse and 1 hour in guinea pig (Table 1). In guinea pig brain
AB40 and AB42 have similar turnover rates. The turnover rate of . .
. Population modeling outcome Kout T, Kout Imax
AB40 in CSF appears slower. 1 -
(h) (min)
CO [ rel atl O N S Xlgtéjlgein brain vs brain exposure 1.6 (7%) 26 83 (4%)
In primary mouse cortical neurons and the N2A mouse cell line
our BACEL1 inhibitors displayed a concentration dependent Guinea pig
Inhibition of AR release. A 1:1 correlation was observed for the AB 40 in brain vs brain exposure 0.7 (4%) 60 100*
IC50s (not shown). Potency in human SH-SY5Y cells is correlated AB 42 in brain vs brain exposure 0.6 (23%) 69 83 (15%6)
;glgcl):)?/\llqecl}ll I(rj]Sr(T)]?/l;TlJeealig(j’[r?eljg\e(g\r() Igerl)lgr?;gyu?:g;ons with a 4.5- AP 40 in brain vs plasma exposure 0.6 (9%) 65 100 (7%)
. . S . AR 40 in CSF vs plasma exposure 0.5 (13% 02 92 (9%
There Is a correlation between the IC50 to inhibit AR release In i P (13%) (5%)
Mouse PCN Ce_”S (Figure 3) and the NZ.A cell line (no? sh_oyyn) In Table 1: Key PKPD population modeling outcome (relative error of mean).
vitro and effective free brain concentration for a 20% inhibition of * Value indirectly estimated using IMAX=EXP(THETA(X))/(L+EXP(THETA(X)))
A with a 2.5-fold lower IC20% value in vivo.
Conclusions In vitro-in vitro correlation In vitro-in vivo correlation
A good correlation between mouse and guinea pig in vitro and in ' . _
vivo potency and an excellent correlation between mouse/guinea
pig PCN and human SH-SY5Y, increased the confidence in using ° o
human cell lines for screening and optimization for effect of novel — A
BACEL1 inhibitors. The established in vitro-in vivo correlations — 2
could thereby reduce the number and change design of preclinical L —
In vivo effect studies. —
[]
Methods
BACEL1 inhibitors were characterized in vitro in human SH-SY5Y cells, mouse N2A cells, and in mouse and guinea pig - : : _ : . : : '
primary cortical neurons (PCN). The PKPD properties of 28 compounds were evaluated in vivo using female C57BL/6 Flgure 2 POtenCy n the human SH-SY5Y Flgur.e 3'.Free .bram co!’lcentr.atlon at W.hICh 20.%
mice in single dose, dose- and/or time-response studies (10 compounds). Four compounds were studied in male cell line vs potency in the mouse and reduction in brain AB40 is achieved, estimated in a
Dunkin-Hartley guinea pigs. Plasma exposure was converted to free brain exposure using brain exposure, plasma guinea pig primary cortical neurons. population analysis using the indirect response
protein and brain binding (Friden et al, 2010). Free plasma or brain concentrations were used as input to inhibition of - :
brain AB production rate. For both species, population modeling of all in vivo data was performed using NONMEM and mOd.el Vs I.CSO’ potency in the. primary mouse or
an indirect response model with inhibition on the AB production rate (Dayneka et al., 1993) to estimate the unbound guinea pig neurons, respectively. TR reflects
brain concentration giving 20% inhibition from baseline (1C20%). compounds run in a time-response experiment.
DR reflects compounds run in a dose-response
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