S1 Appendix. NMDAR
1. NMDAR
NMDAR is a heterotetramer, mostly comprising two NR1 and two NR2 subunits [1]. There are eight and four splice variants of NR1 and NR2 subunits, respectively. Those subunits share similar membrane topologies in that they contain an extracellular N-terminal domain with three transmembrane regions (M1, M3 and M4), a pore lining region (M2), an extracellular N-terminus and an intracellular C-terminus [2]. The agonists bind to their extracellular binding domains; in NR1 subunits it is the glycine-binding site, whereas, in NR2, it is the glutamate-binding sites. To activate NMDAR, all binding sites at the four subunits need to be occupied. Therefore, it requires the binding of two molecules of glutamate to the NR2 subunits and two molecules of agonist to the NR1 subunits. Recent research has found that NMDARs at different locations are gated by different co-agonists: D-serine for the synaptic NMDARs and glycine for the extrasynaptic NMDARs [3]. The affinity of NMDAR for glutamate depends on their NR2 subunit composition. 
The NMDAR subunit compositions at different locations change during postnatal development [4]. The ratio of NR2A to NR2B increases at the synaptic site and decreases at the extrasynaptic site during postnatal development. In mature synapses, NR2A-NMDARs are predominant at the synaptic sites, which take about 60% of the total synaptic NMDARs [5]. In contrast, NMDARs located outside the synaptic region are mainly NR1/NR2B-NMDARs. They are proposed to play opposite physiological roles in mediating intracellular signalling and death pathways: activation of synaptic NMDARs shows neuroprotective effects, whereas stimulation of extrasynaptic NMDARs contributes to cell death [6].
In addition to the binding of glutamates and their co-agonists, Ca2+ entry through NMDAR requires the relief of Mg2+ blocks [7]. The Ca2+ permeation of NMDAR is mainly mediated by the M2 and M4 regions. The receptor is voltage-dependent and blocked by physiological concentrations of Mg2+ at resting membrane potential. During stimulation, the Mg2+ block is relieved by membrane depolarization, which can be produced by the opening of AMPARs. NMDARs are often found to be co-localized with AMPARs at the central synapses [8].      
2. AβO-induced disturbances on the glutamatergic synaptic transmission
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Experimental evidence suggests that AβO contributes to the upregulation in glutamate availability [9-11] by promoting glutamate release from presynaptic terminal [12-16] as well as potentiating the release of glutamate from astrocytes [17-19]. In addition, AβOs may disturb glutamate clearance mechanisms by reducing the expression levels of glutamate transporters or/and their activity [20-24]. These disturbances contribute to the increase in glutamate availability in the synaptic cleft and extrasynaptic space [10], which may consequently cause persistent activation of postsynaptic NMDAR and lead to receptor desensitisation and affect synaptic functions, such as synaptic plasticity (Li, Hong et al. 2009). Prolonged extrasynaptic NMDAR activation promotes neuronal AβO production (Bordji, Becerril-Ortega et al. 2010, Bordji, Becerril-Ortega et al. 2011). On the other hand, AβOs are reported to directly interact with NMDARs [25] and activate NR2B-NMDARs, leading to an increase in cytosolic Ca2+ levels [26]. AβOs may also reduce the number of NMDARs embedded in the plasma membrane at the synaptic location, without affecting its total expression [27-29]. In contrast, extrasynaptic NMDARs are not affected by the presence of AβOs [27]. Therefore, it is suggested that AβOs may play a role in mediating the trafficking of NMDARs, especially by promoting synaptic NR2B-NMDAR endocytosis. The internalised NMDARs will lose their function as membrane Ca2+ channels and cannot anchor CaMKII in PSD.
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