Elucidating the role of phosphoserines in Tau protein by combined computational
and synthetic methods
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Introduction
* The cause of Alzheimer’s disease (AD) is still unknown but is correlated with 5

O
alteration of neuron proteins like Tau, which functions by the assembly and PR Loading o (Te ANH40
stabilization of microtubules, which helps normal neuronal functions. In AD, Tau || Fmocin— Leu or HZ““O
loses that capacity and does not bind microtubules, due to posttranslational
modifications such as hyper-phosphorylation at serine residues, resulting In l
misfolding.’
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* I[n some bacteria, enzymatic B-elimination of phosphoserines by the amine of a ] Cleavage
nearby Lys sidechain is reported (Figure 1).2 This leads to a Dha intermediate which || AN Lys _ lle Gly @ 4 —conn,  — AcHN—{ Lys  lle  Gly = O

Is then capable of undergoing crosslinking reactions with Lys, His and Cys residues, Serine-pentapeptide
as well as glutathione. 0
o— B0
* |s it possible: » to apply this type of mechanism to Tau protein in human brain? Similar method used to synthesise ( OH
» that a proximal Lys amine sidechain could lead to Dha formation, phosphoserine and Ala-containing  acun—{ Lys \ 1le ' Gly Leu __conn
cross-linking, and subsequent misfolding of Tau protein? pentapeptide. This one is used to 2
@POBH_ check if B-elimination occurred . .
D without Lys side chain. Phosphoserine pentapeptide
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Figure 1. Mechanism of B-elimination of phosphoserine by Lys, with Dha formation
Ala-containing phosphopeptide

Molecular Dynamics (MD) Simulations

A library of Tau (PDB entries) was prepared and the distance

LC-MS Analysis of synthesised

between Ser and Lys was measured with a Python script (Fig. 2). fragments
All-atom MD simulations were performed using NAMD 2.14 oH
on (i) pentapeptide (Lys>3-Leu3°’) of Tau and on (ii) the same 10651 Scan (:3.768-3.879 min, 21 scan) Frog=130.1
fragment with pSer3°° (Figure 3) 5 acin—/ Lys | lle ' Gly @ leu o,
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Figure 3. Snapshots of i) non-phosphorylated chain versus;ii) phosphorylated chain pSer3°°
and Lys®°3and; iii) phosphorylated chain pSer3°® and Ala3°’ are highlighted; iv) QR code of
phophopentapeptide simulation movie
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Conclusions Structural analysis, and computational studies identified a phosphoserine-containing Tau protein pentapeptide fragment, that was synthesised by SPPS.

LC-MS analysis shows the desired phosphopeptide fragment, along with a minor amount of the Dha-containing peptide being detected. Future work will study the aqueous
stability of the phosphopeptide fragments at varied pH values and computational studies will focus on the Dha peptide, and pH.
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