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Figure 1. Positive modulators of HGF/MET promote neuroprotective effects 
through downstream intracellular signaling pathways
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•	 The binding of HGF to the MET receptor leads to the activation of several downstream signaling kinases, 

including AKT, MEK/ERK, CaMKII, and PKC1

•	 The HGF/MET system promotes cell survival, increases neuronal outgrowth, and modulates neural network 
repair through these signaling pathways1-3

•	 Fosgonimeton, which converts to its active metabolite fosgo-AM in the blood, is a small-molecule positive 
modulator of the HGF/MET system that has shown neurotrophic and neuroprotective effects in vitro and in vivo4,5

•	 MPP+ is a mitochondrial toxin that, when taken up by dopamine transporters in dopaminergic neurons, 
causes PD-relevant pathology in vitro and in vivo through interference with mitochondrial function that  
leads to ATP depletion, oxidative stress, and cell death6,7

OBJECTIVE

To determine the mechanisms by which fosgonimeton exerts its neuroprotective effects 
on dopaminergic neurons injured by administration of MPP+

METHODS

Primary culture of dopaminergic neurons
•	 Mesencephalic neurons from the midbrains of 15-day-old Wistar rat embryos were cultured in 96-well plates

Test compound and injury with mitochondrial toxin
•	 On day 6 in culture, rat dopaminergic neurons were incubated with one of the following kinase inhibitors: 

GSK690693 (AKT inhibitor), PD98059 (MEK inhibitor), KN-62 (CaMKII inhibitor), or calphostin C (PKC inhibitor) 

•	 40 minutes after, neurons were treated with vehicle (DMSO, 0.1%) or HGF (0.05 ng/mL) plus fosgo-AM 

•	 20 minutes later, MPP+ was added to a final concentration of 4 μM for 48 hours in the presence of fosgo-AM 
and/or inhibitors

Immunostaining
•	 Co-immunostaining of TH and α-syn was performed to determine dopaminergic neuron survival  

(TH+ neurons), neurite network integrity (TH+ total neurite length in micrometers), and α-syn aggregation  
in TH+ dopaminergic neurons (overlapping TH and α-syn staining)

Figure 2. Fosgo-AM protects dopaminergic neurons, preserves neurite networks, and reduces α-syn aggregation in vitro
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(A) Representative images of primary dopaminergic neurons under control conditions (left) with the MPP+ injury alone (center left), after MPP+ injury in the presence of subthreshold HGF (center right), and after MPP+ injury in the presence  
of fosgo-AM + subthreshold HGF (right). (B) Image quantification showed pretreatment with fosgo-AM + subthreshold HGF (blue bars) before MPP+ injury significantly increased the survival of dopaminergic neurons, protected the neurite  
network, and reduced the aggregation of α-syn compared with vehicle (red bars). Subthreshold HGF alone (green bars) did not have a significant effect on any of the three metrics. Culture medium contained subthreshold HGF (0.05 ng/mL). 
Scale bar: (A) 100 µm (all panels).

All data displayed as mean + SEM. One-way ANOVA followed by Fisher’s LSD test. (Prism, version 9.5.0; GraphPad).

*p < 0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001.	

Figure 3. The neuroprotective effects of fosgo-AM are mediated by activation of AKT, MEK, and CaMKII 
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The presence of inhibitors of AKT (GSK690693, orange bars), MEK (PD98059, teal bars), or CaMKII (KN-62, pink bars) abolished the neuroprotective effects of fosgo-AM (blue bars) against MPP+ (red bars) on (A) neuronal survival,  
(B) preservation of neurite networks, and (C) α-syn aggregation in TH+ neurons when compared with control conditions (gray bars). Culture medium contained 0.05 ng/mL HGF.

All data displayed as mean + SEM. One-way ANOVA followed by Fisher’s LSD test. (Prism, version 9.5.0; GraphPad).

***p < 0.001; ****p < 0.0001.
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CONCLUSIONS

1
Fosgo-AM, the active metabolite of fosgonimeton, improves 
neuronal survival, preserves neurite networks, and reduces 
α-syn aggregation in a cell culture model of dopaminergic 
neuron degeneration

2
Fosgo-AM exerts its neuroprotective effects through 
multiple kinases downstream of HGF/MET, including AKT, 
MEK/ERK, CaMKII, and PKC

KEY TAKEAWAY
Neuroprotective effects of fosgo-AM are driven by the activation  

of downstream effectors of HGF/MET signaling
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