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Abstract

In vitro and Cell Screening of LRRK2 Chimeras

Potent and Blockable LRRK2 Inhibition in vivo

Thanks!

Therapeutic inhibition of LRRK2 remains a compelling strategy for 
Parkinson’s Disease (PD), but development has been limited by poor CNS 
exposure and dose-limiting peripheral toxicities, particularly in the lung and 
kidney. To overcome these challenges, we are advancing a brain-selective 
approach using the BrainOnly™ platform, which combines CNS-active LRRK2 
chimeras with a novel peripheral blocker, MT1062.

BrainOnly chimeras are a small molecules that consist of an FKBP-binding 
moiety, a linker, and a LRRK2 inhibitor. In cell-based assays, these chimeras 
exhibit potent LRRK2 inhibition at single-digit nanomolar IC₅₀ values, which are 
attenuated by >100-fold in the presence of MT1062. In vivo, chimeras inhibit 
LRRK2 in lung and kidney, but co-dosing with MT1062 completely blocks this 
peripheral activity while preserving LRRK2 inhibition in the brain. Notably, 
co-dosing also enhances brain exposure of the chimeras.

This approach effectively decouples central and peripheral pharmacology 
and has been validated across multiple LRRK2 scaffolds, supporting broad 
applicability. Our ongoing efforts focus on optimizing brain-penetrant chimeras 
with strong CNS efficacy and a favorable safety profile. By resolving key 
limitations of prior LRRK2 inhibitors, BrainOnly has the potential to deliver a 
best-in-class therapeutic for LRRK2-driven PD with the potential to expand to 
other neurodegenerative disorders.
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BrainOnly™ Platform Overview

Brain Exposure of LRRK2 Chimeras

Figure 3. Screening of LRRK2 Chimeras. (A) Example data from Montara’s in 
vitro screening cascade (B) More than 170 chimeras were evaluated for inhibition 
of pS935-LRRK2 ± Blocker in cells. Hits demonstrating both high potency and 
effective blockability were selected for subsequent in vivo testing.

Figure 2.  Application of the BrainOnly Platform to LRRK2 Inhibitors. (A) 
BrainOnly platform data showing the dependency chimera potency on FKBP12. 
(B) The BrainOnly Platform example compound FK-GNE-7915 exhibits FKBP12 
dependency, blocking ratio of >150X. (C) Novel Montara-generated LRRK2 
Chimera with improved potency, that exhibits 80X blockability in cells.

Figure 4.  In vivo Screening Identifies LRRK2 Chimera Hits with Blockable 
Peripheral Activity. (A) Schematic of the in vivo screening protocol. (B) 
Peripheral and brain pS935-LRRK2 levels after dosing with the chimera ± 
peripheral blocker. (C) Rank order of LRRK2 chimera blockability in lung tissue.

Figure 5.  Enhanced Brain Exposure of LRRK2 Chimeras with Peripheral 
Blocker Co-dosing. Co-administration of a peripheral blocker with LRRK2 
chimeras in mice increases chimera exposure in the brain. The data support 
FKBP12-mediated targeting, as the brain becomes the only site with unbound 
FKBP12 when the peripheral blocker is present.

Figure 1.  Overview of the BrainOnly Platform. (A) Schematic illustrating the 
brain-selective pharmacology enabled by the BrainOnly Platform. (B) In mice, 
co-treatment with a peripheral blocker and a Chimera enhances inhibition of 
signaling in the brain while preserving signaling in peripheral tissues.(C) 
Restoration of peripheral signaling correlates with exclusion of the chimera from 
peripheral tissues. (D) Blocking peripheral inhibition suppresses adverse effects.
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Enhanced Inhibition

A LRRK2 Targeting BrainOnly Chimera
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GNE-7915 ~100 nM EC50 in cells

Novel LRRK2 Chimera
More potent LRRK2 
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LRRK2 Inhibitor Selection
● High Potency
● High Selectivity
● High CNS Penetrance/Activity

Vehicle

Chimera only

Chimera + Blocker

Chimera 10x Dose

C.

Parental Inhibitor BrainOnly Chimera 
Inhibitor

FP Competition
Montara Tx

FKBP12 NanoBRET 
Montara Tx

LRRK2 p935 Cell
Inhibition Assay

Montara Tx

In Vitro LRRK2 Inhibition 
At University of Dundee

[LRRK2 Inhibitor] (nM)

%
 A

ct
iv

ity
 

(r
el

at
iv

e 
to

 c
on

tr
ol

)

A. B.

V
eh

ic
le

2m
g/

kg
 C

h
im

er
a

2m
g/

kg
 C

h
im

er
a+

 
B

lo
ck

er

10
m

g/
kg

 C
h

im
er

a

V
eh

ic
le

2m
g/

kg
 C

h
im

er
a

2m
g/

kg
 C

h
im

er
a+

 
B

lo
ck

er

10
m

g/
kg

 C
h

im
er

a

V
eh

ic
le

2m
g/

kg
 C

h
im

er
a

2m
g/

kg
 C

h
im

er
a+

 
B

lo
ck

er
10

m
g/

kg
 C

h
im

er
a

LRRK2 Chimera Screening Hit
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