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INTRODUCTION

* Frontotemporal lobar degeneration (FTLD) can be caused by
autosomal dominant mutations in the MAPT gene (FTLD-Tau),
such as P301L.

« Pathological tau is hyperphosphorylated and mislocalizes to the
post-synaptic compartment where it can cause synaptic
disruption.

AIMS

1. Develop and characterise a neuronal
model of tauopathy

2. Determine if there are any changes to
network activity

3. ldentify tau binding partners that might
alter synaptic function

PRIMARY MOUSE CORTICAL NEURONS TRANSDUCED
WITH AAVS CONTAINING eGFP-TAU CONSTRUCTS

Primary Cortical Neurons

Primary cortical neurons
from embryonic CD1 mice

form extensive networks and G o | , BVt i TR N
active synapses in culture. (Left) DIV7 neurons immunofluorescent labelling (IF) of MAP2, co-
stained for DAPI (20X). (Right) DIV21 neurons following IF of the pre-
and post-synaptic markers SV2 and PSD-95 respectively. Scale bar =
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DIV14 primary cortical neurons overexpressing eGFP-tagged tau.
Note the increased levels of tau in neurons expressing eGFP-Tau P301L

P301L TAU IS DIFFERENTIALLY PHOSPHORYLATED TO WT TAU
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P301L tau is more phosphorylated at Ser262 but less phosphorylated at ATS.
Immunoblotting for different phospho-epitopes of tau, AT8 represents phosphorylation at
Ser202/Thr205. Results were normalised to GFP (total tau) and then compared against
WT tau. Error bars are +/- standard deviation, n = 3.
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Results were confirmed by immunofluorescence of primary neurons fixed at DIV14.
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IS NETWORK FUNCTION ALTERED IN PRIMARY CORTICAL NEURONS OVEREXPESSING eGFP-TAU P301L?

« Pathological tau is known to mislocalize to dendritic spines and disrupt

synaptic function.

« Therefore we wanted to investigate whether network excitability was Individual electrodesgfl o : LR N

altered in this model.
« To do this, we used a multi-electrode array.
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« Primary neurons were plated onto a CytoView MEA plate at a density of 120,000 eGFP eGFP-Tau eGFP-Tau
cells/well. | ]
- Recordings were undertaken at DIV12. T | | o Ll
- Baseline recordings were undertaken for 10 minutes. 'f R
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* Overexpression of P301L tau increases baseline excitability

In primary cortical neurons

« This could result in plasticity changes which make synapses ANOVA tests with multiple comparisons. p* < 0.05, p** < 0.01, p*** < 0.001, p**** < 0.0001.
vulnerable.

Overexpression of P301L tau increases network activity. Brown-Forsythe and Welch

Error bars are +/- standard deviation, n = 4.

CAN THE TAU INTERACTOME EXPLAIN THE INCREASE IN BASAL EXCITABILITY?

In order to investigate how tau interactions might be
affecting neuronal activity, a proteomics study was
undertaken to identify the tau interactome.

METHOD

« A GFP-Trap was used to immunoprecipitate eGFP/eGFP-
tagged tau and any proteins associated with it

« At the Bristol Proteomics Facility, samples were labelled by
TMT to enable quantitative analysis and analysed by LC-

MS/MS
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Tau Associates with Proteins Involved in
Ca?*/Calmodulin Signalling at the Synapse
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CONCLUSION

In this model of tauopathy:

« P301L tau alters association with key Ca’* dependent synaptic binding
partners and enhances network excitability which could result in synaptic

vulnerability

Differential association of proteins with WT and P301L tau. ClueGO Biological
Process, Cellular Compartment and Molecular function analysis of proteins that were more
associated with (left) WT tau over P301L tau or (right) P301L tau over WT tau in both repeats.

Node colours represent functionally grouped networks. Node size corresponds to p-value Significance
corrected with Bonferroni step-down.
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P301L tau has decreased association with the || P301L tau has increased association with ribosomal
proteasome core complex compared to WT tau. subunits and proteins involved in ribosome biogenesis.

Impaired degradation of tau by the proteasome could be || Pathological tau has been shown previously to impair
why we observe increased levels of P301L tau in our || translation. (Koren et al. 2020)
model.
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STRING analysis of tau binding proteins associated with
Ca?*/Calmodulin signalling at the synapse. Node colours represent
greater association with WT tau (blue) or P301L tau (red). Nodes with
a black outline represent proteins that showed the same binding
preference in both replicates. Direct binding partners of tau are
highlighted with the green overlay.

Ppp3ca = Calcineurin, Calm2 = Calmodulin,
Mapt = Tau, Nrgn = Neurogranin

FUTURE WORK

« Link changes in synaptic proteome to enhanced
excitability

* Investigate what effect pathological tau has on the
Ca?*/Calmodulin signalling pathway

* Increased synaptic activity correlates with changes in tau phosphorylation,
most notably an increase at pSer262
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