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Peptide synthesis and purification

prolAPP(1-48) was synthesized on a 0.1 mmol scale using standard 9-fluorenylmethyloxy-carbonyl (Fmoc) chemistry on a Biotage
Initiator+ Alstra peptide synthesizer. Tentagel R RAM resin was used to obtain the C-terminal amide. Pseudoproline dipeptide derivates
were incorporated to facilitate the coupling of difficult regions according to previous IAPP synthesis protocols.! The final product was
cleaved from the resin using a cocktail of 95% TFA, 2.5% water, and 2.5% triisopropylsilane for 3 hours. The crude peptide was
precipitated with cold diethyl ether, redissolved in H20, and lyophilized. The peptide was oxidized for 24 hours to form disulfide bridge
between Cys2 and Cys7 by dissolving in 60% DMSO. Purification of the peptide was performed using reverse-phase HPLC (Isera C18
preparative column, 250 x 20 mm), with a gradient elution composed of buffer A (100% H20 with 0.045% HCI) and buffer B (80%
acetonitrile with 0.045% HCI. After lyophilization the peptide was resuspended in 50 % hexafluoroisopropanol and 20 % acetic acid
and purified a second time. The mass of the peptide was confirmed using MALDI-FTICR-MS. The pure peptide was monomerized by
resuspending in 100 % HFIP and filtering through a 0.22 u m filter and the concentration was determined using absorbance at 280 nm
using the extinction coefficient of tyrosine (1490 M~!'em~!). The peptide was aliquoted and Iyophilized to remove traces of HFIP and
stored dry at -20 °C.

Molecular dynamics simulations

The starting fibril model was built from the refined cryo-EM structure of the ordered core (Ala24-Tyr48) and extended to full-length
prolAPP(1-48) by adding the missing N-terminal residues 1-23 in Coot. A two-protofilament assembly was generated and stacked to
25 layers (50 peptide chains total) to create a periodic segment. The fibril axis was aligned with a box vector, and a rectangular periodic
box was chosen such that the box dimension parallel to the fibril axis matched the helical rise per periodic repeat to ensure seamless
propagation under PBC, while the two orthogonal dimensions provided at least 6.0 nm solvent padding to minimize self-interaction of
the flanking chains.

Standard protonation states at pH 7.4 were used (N-terminus NH3™), amidated C-terminus. The protein was described with the
GROMOS54a7 force field? with SPC water model®. The system charge was neutralized with CI~. To preserve the cryo-EM-derived
core while allowing the N-terminal extension to explore conformational space, we applied harmonic position restraints (1000 kJ mol~!
nm~2) to the backbone heavy atoms of residues Ala24-Tyr48 in all chains. Residues 1-23 were unrestrained. Simulations were
performed with GROMACS 2025.14%) using the Verlet cut-off scheme, real-space cut-offs of 1.0 nm for both Coulomb and Lennard-
Jones interactions (LJ truncated at 1.0 nm), particle-mesh Ewald electrostatics (fourth order; Fourier grid spacing 0.12 nm), and
a neighbor list updated every 10 steps. All bonds to hydrogens were constrained with LINCS (order 4), allowing a 2 fs time step.
The simulations were conducted in the NVT ensemble with a stochastic velocity-rescale thermostat. The protocol comprised steepest-
descents energy minimization of the restrained system, a brief 300 K NVT pre-equilibration (2-5 ns), high-temperature randomization
at 500 K for 100 ns to decorrelate the flexible N-termini, controlled cooling from 500 to 300 K over 100 ns, and a 500 ns production
run employing periodic simulated-annealing cycles of 300 — 350 — 300 K with an 8 ns period (4 ns heating, 4 ns cooling).
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Supplementary Figures

Figure 1 Different orientations of the cryo-EM map.
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Figure 2 Local resolution estimate computed in RELION.
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Figure 3 Fourier Shell Correlation curves of the half maps. The resolution at the 0.143 threshold is shown.
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Figure 4 Schematic representation of the prolAPP(1-48) structure using atom2svg'’. Positively charged residues are colored blue, polar residues are
colored green, non-polar residues are colored white, and glycines are colored pink.



Figure 5 Comparison of the density map before (left) and after (right) processing with EM Ready®
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Figure 6 Cryo-EM density maps and atomic models of prolAPP(1-48) (left) and TW3 from Cao et al.@ (right).
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Figure 7 The results of the GROMOS clustering algorithm results showing six most representative double layer segments from the MD simulations.
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