
SUPPLEMENTARY DATA 1 
 
 
QUIN is taken up by human primary neurons in vitro. 
 
Methods 
Human foetal neurons were grown in slide flasks for 7 days. QA (0, 5, 15, 30, 60 and 
90 min) was added to cells, followed by washes with PBS. Cells were then fixed with 
acetone/methanol (vol/vol) at -20ºC for 10 min. QA was detected using 
immunocytochemistry with a QUIN mAb (Millipore). We used confocal microscopy 
to distinguish QA internalisation versus association with the cell membrane (unknown 
receptors/transporters).  
 
 
Results 
At t=0, no QA immunolabelling was detected. The staining progressively appeared 
after 30 min and was mostly localized extracellularly (cell membrane and neurites). 
After 1hour, QA labelling became more intense and localized both extra- and 
intracellularly. Finally, after 90 min, QA staining appeared more intense in the 
cytoplasm and vacuoles containing QA were observed in dystrophic neurons. 
 

 
 
 
Discussion 
These results demonstrated the neuronal ability to uptake QA. The lack of staining at 
t=0 confirmed our previous data showing that human primary neurons are unable to 
produce QA 1, 2. We previously demonstrated that within the brain, only infiltrating 
macrophages and activated microglia produce QA 1, 3-5. 
It is important to note that mechanisms of QUIN uptake by any cell type are 
unknown. There are few potential candidates for this function. Among them the two 
newly described excitatory amino acid transporters GLAST1b and exon 9 skipping 
EAAT3 expressed specifically by neurons subject to abnormal excitatory drive6. 



There are also other potential mechanisms including organic anion transporter 1 
(OAT1)7, clathrin-dependent endocytosis, and NMDA receptor. Of note, QUIN is 
known to activate NMDAR8, suggesting that NMDAR-mediated uptake is a feasible 
candidate to investigate. 
We have shown that QUIN accumulates in the AD brain, particularly in dystrophic 
neurons9. We predict that this likely represents the neuronal uptake of extracellular 
QA and may lead to 1) tau hyperphosphorylation and 2) trigger a cytotoxic cascade 
within neurons ultimately leading to neurodegeneration. 
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