[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Alzheimer’s disease pathology is characterised by the accumulation of misfolded proteins. Tau, a soluble microtubule stabilising protein, which is normally bound to microtubules, detaches and can aggregate to form oligomers and then further to neurofibrillary tangles (NFTs). While the deposition of NFTs correlates well with disease progression, there is growing evidence to suggest that soluble tau oligomers have toxic effects on neuronal properties. In our study, we investigate the effect of tau on the network activity between hippocampal interneurons and pyramidal cells. 
Following the United Kingdom Animals (Scientific Procedures) Act (1986). Acute Parasagittal hippocampal slices were obtained from P15-21 C57/BL6 mice and transferred into the recording chamber individually. After slices were recovered for at least 1 hour, they were incubated in 133nM sonicated Tau PFFS for 1 hour. Whole-cell patch-clamp recordings were made from Oriens-lacunosum moleculare (OLM) cells and pyramidal cells (PCs) in the hippocampal CA3 region, identified by their characteristic current-voltage relationship, morphology, and position in the slice. Effects on neuronal properties were recorded.
The results indicate differential impacts on network activity between CA3 PCs and OLM cells. While both cell types exhibit depolarisation following tau incubation (OLM control: n = 9, -64.12 ± 1.30 mV, Tau: n = 8, -58.94 ± 2.35 mV; PC control: n = 12, – 64.3 ± 1.59 mV, Tau: n = 9, – 62.8 ± 1.79 mV), only OLM cells showed an increase in rheobase (OLM control: n = 9, 71.7 ± 12.7 pA, Tau: n = 8, 85.4 ± 10.0; PC control: n = 12, 88.2 ± 7.1 pA, Tau: n = 9, 88.2 ± 7.1 pA), suggesting a heightened threshold for action potential generation. This discrepancy could stem from differences in the intrinsic properties or synaptic inputs of CA3 PCs compared to OLM cells. Additionally, the observed increase in mean spontaneous activity amplitude in CA3 PCs (Control: 21.6 ± 1.56 pA, Tau: 40.9 ± 8.26 pA), coupled with a decrease in mean spontaneous activity interval (Control: 501.4 ± 94.0 ms, Tau: 329.1 ± 94.7 ms), suggests a potentiation of excitatory synaptic transmission. In contrast, OLM cells display an increase in mean spontaneous activity interval (Control: 60.2 ± 8.52 ms, Tau: 249.3 ± 86.0 ms), indicating a possible disruption of synaptic activity. (Due to small sample sizes, more data are in the process of being generated before being statistically analysed using Mann-Whitney)
Overall, these findings shed light on the complex effects of tau pathology on neuronal excitability and synaptic transmission within the hippocampus. 


 




