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Figure S1. Normalized ThT fluorescence intensity versus time for 3-6 replicates at each concentration with a fitting used a 

model including primary nucleation, multi-step secondary nucleation and elongation (left) and with the additional 

inhibition term (right). 
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Figure S1 (continuation). Normalized ThT fluorescence intensity versus time for 3-6 replicates at each concentration with a 
fitting used a model including primary nucleation, multi-step secondary nucleation and elongation (left) and with the 
additional inhibition term (right). 
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Figure S2. Scaling exponent calculations for the ThT kinetic experiments at pH 7.4: wt (A), mono (B), di with the whole set of 

experiments, 2.5-150 μM (C), di experiments within 2.5-30 μM concentration, tetra (E), penta (F). 
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Figure S3. Scaling exponent calculations for the ThT kinetic experiments at pH 5.3: wt (A), mono (B), di (C), tetra (D), penta (E). 
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Figure S4. Pyrene fluorescence experiment. Extreme points of titration with the peptides (1 and 30 μM): left – for pH 7.4 
(phosphate buffer), 1 and 30 μM, and right – pH 5.3 (acetate buffer), 30 μM, with the spectra of pH 7.4, 1 μM included. 

 

 

Figure  S5. Native mass spectrometry analysis of the IAPP wild type (A,B) and the penta variant (C,D) in 200 mM ammonium 
acetate solution pH 7 (A,C) or acidified to pH 5 with acetic acid (B,D). Only the oligomeric region of the spectra are shown 
here. 
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Figure S6. Circular dichroism spectra of hIAPP variants in acetate buffer (pH 5.3): (A) samples at a concentration of 30 μM 
incubated at room temperature for one week; (B) variants at 150 μM, along with an additional spectrum at 100 μM 
concentration, measured immediately after preparation. (C) Conformational transition monitoring of the di variant at 150 
μM in acetate buffer (pH 5.3); the legend indicates the incubation time (h) for each spectrum. 

 

 
Figure S7. Circular dichroism spectra of hIAPP variants at a concentration of 150 μM in phosphate buffer (pH 7.4) during 
incubation at 37 °C: wt (A), mono (B), di (C), tetra (D), penta (E). The legend in each panel indicates the incubation time (min) 
for the corresponding spectrum. 
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Figure S8. System compactness of multi-peptide assemblies from molecular-dynamics simulations. 

(A) Violin plots of the radius of gyration (Rg) distributions for wild-type WT, tetrafluorinated (PTF), and pentafluorinated 

(PPF) assemblies under both neutral (Standard) and protonated histidine states (HSP). (B) Time evolution of Rg over the 

first 10 ns highlights differences in the rate and stability of chain compaction. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S9. Timescale of oligomer compaction from molecular-dynamics simulations. 
Time required for the 10-peptide systems to first reach a compact state, defined as Rg ≤ 25 Å. Under neutral conditions, 
tetra-fluorinated Phe23 compacts the fastest (17.8 ns), followed by penta-fluorinated Phe23 (25.7 ns), while wild type 
compacts more slowly (41.3 ns). Protonation of histidines (HSP) delays compaction across all systems, most dramatically in 
wild type (119.3 ns). Both fluorinated variants still compact faster than WT under acidic conditions, though the delay is 
significant (54.2 ns for tetra-fluorinated and 80.5 ns for penta-fluorinated Phe23). 
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Figure S10. Solvent accessibility of Phe23 side chains from molecular-dynamics simulations. 
Distribution of solvent-accessible surface area (SASA) of residue 23 across WT, tetra-fluorinated, and penta-fluorinated 
assemblies under neutral and protonated (HSP) conditions. Fluorination increases solvent exposure of Phe23, particularly 
for the penta-fluorinated variant, while protonation increases the variance of the distributions. 
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Figure S11. Hydration of Phe23 side chains from molecular-dynamics simulations. 
(A) First shell (≤3.5 Å): mean number of waters within 3.5 Å of the Phe23 ring centroid. 
(B) Total shell (≤5.0 Å): mean number of waters within 5.0 Å. 
(C) Time evolution (≤5.0 Å): per-frame average number of waters over the first 1000 frames (≈ 1 µs) at stride = 1. 
(D) By fluorination: comparison of hydration for no fluorination (WT, Phe23), tetra-fluorination (PTF), and penta-
fluorination (PPF) at Phe23. Bars show the mean of the per-system trajectory means; error bars are ±1 SD across systems in 
the group. 
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Figure S12. Protocol used for the synthesis of wt hIAPP. 
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Figure S13. Standard cycles used for all syntheses. “Single coupling” cycles include one fewer coupling step than “double 
coupling” cycles. 
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Figure S14. Protocol used for the mono and di hIAPP analogues syntheses. 
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Figure S15. Protocol used for the tetra and penta hIAPP analogues syntheses. 
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Figure S16. Analytical HPLC chromatogram and MS spectrum of wt hIAPP. 
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Figure S17. Analytical HPLC chromatogram and MS spectrum of mono hIAPP variant. 
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Figure S18. Analytical HPLC chromatogram and MS spectrum of di hIAPP variant. 



 

 

18 

 

Figure S19. Analytical HPLC chromatogram and MS spectrum of tetra hIAPP variant 
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Figure S20. Analytical HPLC chromatogram and MS spectrum of penta hIAPP variant 

 


