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Fibrils of alpha-synuclein (aSYN) which accumulate in Lewy
body diseases such as Parkinson’s disease (PD) or Lewy body
dementia (LBD) are thought to have causal role in
neurodegenerative processes. Promotion of aSYN fibril
clearance by microglia has been proposed as a promising
therapeutic strategy.1
TAM receptors (Tyro3, AXL, MerTK) are a family of receptor
tyrosine kinases among which MerTK, highly expressed on
microglia, mediates the phagocytosis of various substrates.2 Its
expression has been previously observed to be elevated in a
mouse model of Parkinson’s disease.3 Yet, its role in aSYN fibril
uptake has never been explored.

RESULTS
aSYN fibril uptake by human microglia is
dependent on MerTK.

There is a possible genetic association
between MERTK and PD.

MerTK expression is upregulated in
contexts of aSYN accumulation.

MerTK- mediated aSYN clearance by 
microglia might have a protective role in  

Parkinson’s disease pathogenesis.

AIM
We aim to investigate the role of MerTK in aSYN fibril
engulfment by human microglia.

METHODS
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Pharmacological inhibition of MerTK results in
decreased microglial uptake of aSYN fibrils

MERTK knockdown results in decreased
microglial uptake of aSYN fibrils

Figure 1. Effect of the TAM receptor
inhibitor UNC2025 on aSYN PFF uptake
by microglia. iPSC-derived microglia
were treated with vehicle, UNC2025 or
cytochalasin D for 1 hour and then
challenged with pHRodo Green-labelled
aSYN PFF, myelin debris or opsonized
red blood cells (IgG-RBC). Scale bar =
150 µ𝑚.

Figure 2. Effect of AXL/MERTK knockdown on aSYN PFF uptake by microglia. Primary microglia
were incubated with control (siCON) or AXL/MERTK-targeting siRNAs for 48 hours and then
challenged with pHrodo Green-labelled aSYN PFFs. (A) Knockdown efficiency assessed by qRT-PCR
(n=3). (B) Quantification of green fluorescence intensity per cell (n=4). (C) Fluorescence images
(scale bar = 200 µ𝑚). *p<0.05
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MERTK is upregulated in PD/LBD nigral
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Figure 4. MerTK expression in Lewy body diseases. (A-B) snRNAseq data by Kamath et al.,
20224 were used. (A) Key results of DEG analysis between PD/LBD cases and control
donors. (B) TAM receptor expression in PD/LBD microglia compared to control microglia.
*p<0.05. (C-D) MerTK and aSYN expression in human cortex tissues from control (n=5) and
LBD patients (n=5).

!-syn PFF Myelin

Cy
to

ch
al

as
in

 D
Ve

hi
cle

UN
C2

02
5

IgG-RBC

Rare deleterious MERTK variants are
associated with PD cases

MERTK variants ↑PD?
-all non synonymous 
variants
-all functional variants
-highly deleterious variants 
(CADD score > 20)

UKBB
15 000 CTL

602 PD

AMP-PD
3486 CTL
2341 PD

Meta-analysis

Burden-analysis
A

Gene All nonsynonymous, p All functional, p CADD score ³ 20, p

UKBB AMP-PD
Meta-
analysis UKBB AMP-PD

Meta-
analysis UKBB AMP-PD

Meta-
analysis

MERTK 0.2 0.92 0.81 0.21 1 0.78 0.002 0.67 0.28

AXL 0.84 0.27 0.48 0.83 0.27 0.48 0.45 0.85 0.54

B

Figure 3. Burden analysis
of MERTK and AXL
variants in two
independent patient
cohorts. UKBB = UK
biobank, AMP-PD =
Accelerated Medicines
Partnership – Parkinson’s
Disease, CADD =
combined annotation
dependent depletion.
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