Prediction of Serotonin 2A Receptor (5-HT,,R) Occupancy in Man
from Nonclinical Pharmacology Data. Exposure vs. 5-HT,,R

Occupancy Modeling Helped to Design a Positron Emission
Tomography (PET) Study in Healthy Male Subjects.
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Introduction

JNJ-40411813, which was characterized In non-
clinical models as a positive allosteric modulator
(PAM) of the metabotropic glutamate receptor 2 and
a 5-HT,,R antagonist, is currently in development for
the treatment of disorders of the central nervous
system and expected to have similar efficacy as
mGlu2 agonistst?. 5-HT,,R occupancies in man were
predicted based on in vitro and in vivo nonclinical
pharmacology data in the rat. Predictions showed
that binding to the 5-HT,,R In man will be less than
anticipated based on rodent data, when corrected for
differences In free fraction and the different
contributions of parent and metabolite in rat vs. man.
To confirm and quantify 5-HT,,R engagement at
pharmacodynamic active dose levels, a Positron
Emission Tomography (PET) study was performed In
healthy male subjects?.

Methods

In vitro assays

 [*H]ketanserin (2nM) binding experiments were
performed using membranes prepared from human
5-HT,,R expressing NIH3T3 cells.

 To determine the antagonistic nature of JNJ-
40411813 for the 5-HT,,R, functional Ca?*
experiments (i.e. Inhibition of serotonin-induced
Ca?* signaling) were performed at CEREP.

In vivo 5-HT,,R occupancy

 Male Wistar rats were dosed orally with JNJ-
40411813 at 5 and 20 mpk. The 5-HT,,R
radioligand ([*H]ketanserin — 10 pCi/animal) was
Injected intravenously 45 min before sacrifice at
specific time points (1, 2, 4, 8 and 24 hours).

* Three rats were used per time point for plasma
pharmacokinetics and in vivo 5-HT,,R occupancy.

* Individual plasma concentrations were analysed for
JNJ-40411813 and its major metabolite (M47) using
a gualified research LC-MS-MS method.

 Dissection of prefrontal Cortex and Cerebellum.
Tissue homogenized and counted in Tri-Carb liquid
scintillation counter.

Exposure vs. 5-HT,, R occupancy modeling

Human plasma concentrations of JNJ-40411813 at
the anticipated clinical doses were predicted using an
exploratory population PK model.

The plasma concentration vs. 5-HT,,R occupancy
modeling was performed using  WinNonlin
Professional (Version 5.2.1).

Human 5-HT,, PET study

The concentration-related binding of JNJ-40411813
to the 5-HT,,R was Investigated Iin healthy male
subjects (n=12) using [!C]JMDL 100,907 PET.
[LICIMDL 100,907 is the C-labeled derivative of
raclopride which is a selective 5-HT,,R antagonist.
The human PET study was conducted at the
University Medical Center in Groningen.

To characterize 5-HT,,R occupancy, single doses of
JNJ-40411813 were administered over a dose range
from 200 to 700 mg. 5-HT,,R occupancy was
calculated from PET scans performed around T,
(between 1 and 3 hours postdose) and optionally 24
hours postdose.

Results

In Vitro 5-HT,, Activity of JINJ-40411813 and Major
Metabolites in Rat and Man
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JNJ-40411813 acts as an mGlu2 PAM with a potency of 147 nM, as
determined using in vitro [3°S]GTPgS experiments in CHO cells
expressing the human mGlu2 receptor.

JNJ-40411813 is a weak 5-HT,,R antagonist. In rats JNJ-40411813 is
rapidly metabolized to M47 which is a relatively potent and selective
5-HT,,R antagonist.
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In vivo 5-HT,,R Occupancy in Male Wistar Rats
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UD = unchanged drug
M47 = major metabolite in rats

Exposure-5HT,,R Occupancy Modeling in Rat
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* Mean 2h-concentrations based on simulation from exploratory pop PK
model.

Human 5-HT,,R PET Results
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The observed 5-HT,,R occupancy falls within the 90% Pls. At
clinical doses of 200 to 700 mg, predicted 5-HT,,R occupancy
In man ranged between 10% and 25%. The human PET data
confirmed minimal 5-HT,, R ocupancy by JNJ-40411813 in man,
which is not expected to be clinically relevant. Maximal 5-HT,,R
occupancy of only 33% was reached with the studied doses.
Due to this low occupancy, the estimated plasma concentrations
associated with 50% 5-HT,,R binding could not be reached.

Conclusions

5-HT,,R occupancy could be predicted in man based
on nonclinical pharmacology data in the rat, taking into
account the difference In free fraction and the different
contributions of parent and metabolite in rat vs. man.

At clinical doses, predicted 5-HT,,R occupancy in man
was low and in good agreement with observed 5-
HT,,R occupancy. A better strategy would have been
to confirm the model by testing two doses only and
based on outcome to stop the study or add additional
doses to test 5-HT,,R occupancy vs. exposure
relationship.

This modeling work illustrates the “translatability” of In
vitro and in vivo preclinical information to 5-HT,,R
occupancy in man.
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