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1 Supporting materials and methods 

1.1 Peptide synthesis, purification and characterization 

Table S1. Overview of uperin 3.5 variants, their source and purity determined by HPLC-MS. 

Abbreviation Sequence Source Purity by Analytical HPLC-MS [%] 

U3.5 wt GVGDLIRKAVSVIKNIV-NH2 Authors 
& Peptide 2.0 

≥ 99 
≥ 98 

U3.5 G1L LVGDLIRKAVSVIKNIV-NH2 GenicBio ≥ 96 

U3.5 D4A GVGALIRKAVSVIKNIV-NH2 GenicBio ≥ 90 

U3.5 R7A GVGDLIAKAVSVIKNIV-NH2 Authors 
& Peptide 2.0 

≥ 90 
≥ 98 

U3.5 G1L-D4A LVGALIRKAVSVIKNIV-NH2 GenicBio ≥ 93 

U3.5 G1L-R7A LVGDLIAKAVSVIKNIV-NH2 GenicBio ≥ 97 

U3.5 G1L-D4A-R7A LVGALIAKAVSVIKNIV-NH2 Authors ≥ 99 

The purity values of the peptides were determined from the integrated HPLC peak areas. 

1.2 Secondary structure prediction models 

The secondary structure of the U3.5 peptide variants was predicted based on their sequences using multiple 

algorithms on webservers. The Scratch Protein Predictor with SSpro server is based on sequence 

homology.1–3 PredictProtein4 provides access to the PROFsec algorithm.5 The Network Protein Sequence 

analysis (NPS@)6 provides access to the PHD algorithm.5,7 The PSIPRED8,9 and PSSpred (Protein 

Secondary Structure prediction)10 are neural network algorithms.  
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2 Supporting results 

2.1 Thioflavin T fluorescence experiments 

 
Figure S1. ThT fluorescence data for U3.5 variants at 111 μM (100 μM after buffer addition) during the initial 54 minutes in ultrapure 

water. Only the peptide variants U3.5 R7A and U3.5 G1L-R7A present some fluorescence. 

 

 

 

Table S2. Kinetic analysis of ThT fluorescence assay. For all U3.5 variants, the net charge (with partial charges in parentheses), time 

at half-maximum fluorescence (t1/2), aggregation rate at t1/2 (k) and maximum reached fluorescence (IFluorescence) are listed. The 

aggregation rate and amount of formed fibrils for U3.5 G1L is negligibly small. 

U3.5 variant Net charge, pH 7 t1/2 [h] k at t1/2 [h
-1] IFluorescence [a.f.u.] 

U3.5 G1L-R7A +2 (+3,-1) 1.0 2.10 1.00 

U3.5 R7A +2 (+3,-1) 1.1 1.08 0.58 

U3.5 G1L-D4A-R7A +3 (+3) 1.6 0.21 0.39 

U3.5 wt +3 (+4,-1) 5.3 0.11 0.31 

U3.5 G1L +3 (+4,-1) - - 0.05 

U3.5 D4A +4 (+4) 5.2 0.05 0.28 

U3.5 G1L-D4A +4 (+4) 2.9 0.02 0.15 
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Figure S2. ThT fluorescence data for U3.5 variants at 100 μM (black squares), 50 μM (blue circles) and 10 μM (green triangles) with 

buffer addition after 1 hour at 25°C. In i), the data represent the fluorescence intensities with the highest fluorescence at 100 μM set 

to 1. In ii), only concentrations at which the U3.5 variant aggregated are shown, and the fluorescence intensities for each concentration 

are (0-1) normalized. While U3.5 wt starts to aggregate after a lag time of more than three hours after buffer addition, all other U3.5 

variants at 50 and 100 μM rapidly started to form amyloid fibrils without apparent lag time. Only the U3.5 G1L-D4A variant at 10 μM 

formed fibrils after a lag time of around ten hours. The ThT fluorescence data for the U3.5 variants were fitted to existing fibrillar 

aggregation models using the AmyloFit online tool.11 h) For U3.5 wt, a fragmentation and secondary nucleation dominated mechanism 

was identified. The other U3.5 peptides likely follow the same mechanism, but are seeded with fibril nuclei that formed in water prior 

to buffer addition. 
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Figure S3. (a-e) ThT fluorescence data for U3.5 wt and U3.5 R7A at 100 μM with buffer addition after 1 hour (final fluorescence set 

to 1). (a-b) Seed experiments at 37°C with 0% (black squares), 5% (grey circles) or 25% (green triangles) seeds added at the start. 

The seed stock solutions contained buffer and thus initiated the aggregation process. (c-d) Seed experiments at 25°C with seeds that 

are free of buffer by prior centrifugation and subsequent resuspension of the aggregates into ultrapure water. The mature fibrils seem 

to not accelerate peptide aggregation. (e) Experiments at 25°C with varying buffer concentration. Half of the original PBS buffer 

concentration was sufficient to initiate peptide aggregation. U3.5 wt also aggregated without lag time as U3.5 R7A does. This is likely 

due to the formation of nuclei in water prior to buffer addition. (f) Samples that were prepared from older (repeatedly) frozen or higher 

concentrated stock solutions had higher α-helical content in water and/or upon addition of buffer. The CD spectra were recorded at 

111 µM (in water) / 100 µM (upon buffer addition). 
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2.2 Circular dichroism experiments and peptide secondary structure estimation 

 

Table S3. Summary of quantitative secondary structure estimation for the U3.5 wt peptide using multiple approaches.12,13,22–25,14–21 

Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of the NRMSD value (poor fits are 

not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 wt in water      

BeStSel 0.02 0.34 0.16 0.48 0.011 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.10 0.32  0.58 0.32 

DICROWEB K2D 0.05 0.38  0.57 0.119 

DICROWEB CDSSTR Ref 7 0.02 0.13 0.09 0.76 0.011 

DICROWEB CDSSTR Ref 4 0.08 0.31 0.25 0.36 0.010 

DICROWEB CONTIN-LL Ref 7 0.04 0.11 0.07 0.78 0.048 

DICROWEB CONTIN-LL Ref 4 0.08 0.28 0.23 0.41 0.113 

DICROWEB SELCON3 Ref 7 0.04 0.06 0.05 0.82 0.062 

DICROWEB SELCON3 Ref 4 poor fit    

U3.5 wt in buffer     

BeStSel 0.02 0.24 0.18 0.56 0.016 

CAPITO basis spectra 0.07 0.28  0.71 0.18 

CAPITO lowest area difference 0.10 0.32  0.58 0.22 

DICROWEB K2D 0.06 0.37  0.58 0.106 

U3.5 wt in buffer, 1d      

BeStSel 0.05 0.34 0.10 0.51 0.010 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.13 0.34  0.53 0.34 

DICROWEB K2D poor fit    

U3.5 wt in buffer, 5d     

BeStSel 0.04 0.25 0.16 0.60 0.012 

CAPITO basis spectra 0.30 0.29  0.55 0.36 

CAPITO lowest area difference 0.07 0.37  0.56 0.33 

DICROWEB K2D poor fit    

The methods CDSSTR, CONTIN-LL and SELCON3 with reference sets 4 or 7 require CD data from 190 nm to 240 nm; thus, these 
methods are only applied for the peptide before the addition of buffer (buffer (chloride ions) interference below 195 nm). 
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Table S4. Summary of quantitative secondary structure estimation for the U3.5 G1L peptide using multiple approaches.12,13,22–25,14–21 

Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of the NRMSD value (poor fits are 

not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 G1L in water      

BeStSel 0.04 0.32 0.16 0.48 0.017 

CAPITO basis spectra 0.02 0.25  0.70 0.21 

CAPITO lowest area difference 0.10 0.32  0.58 0.28 

DICROWEB K2D 0.06 0.37  0.57 0.108 

DICROWEB CDSSTR Ref 7 0.04 0.12 0.09 0.76 0.006 

DICROWEB CDSSTR Ref 4 0.08 0.31 0.26 0.35 0.008 

DICROWEB CONTIN-LL Ref 7 0.04 0.11 0.07 0.78 0.042 

DICROWEB CONTIN-LL Ref 4 0.09 0.29 0.23 0.39 0.114 

DICROWEB SELCON3 Ref 7 0.04 0.07 0.06 0.83 0.052 

DICROWEB SELCON3 Ref 4 poor fit    

U3.5 G1L in buffer     

BeStSel 0.03 0.24 0.15 0.58 0.014 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.10 0.32  0.58 0.32 

DICROWEB K2D 0.08 0.35  0.57 0.142 

U3.5 G1L in buffer, 1d      

BeStSel 0.10 0.20 0.09 0.61 0.015 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.21 0.26  0.53 0.23 

DICROWEB K2D 0.28 0.32  0.40 0.159 

U3.5 G1L in buffer, 5d     

BeStSel 0.04 0.21 0.11 0.64 0.016 

CAPITO basis spectra 0.21 0.16  0.64 0.22 

CAPITO lowest area difference poor fit    

DICROWEB K2D 0.27 0.26  0.47 0.107 

The methods CDSSTR, CONTIN-LL and SELCON3 with reference sets 4 or 7 require CD data from 190 nm to 240 nm; thus, these 
methods are only applied for the peptide before the addition of buffer (buffer (chloride ions) interference below 195 nm). 



S7 
 

Table S5. Summary of quantitative secondary structure estimation for the U3.5 D4A peptide using multiple approaches.12,13,22–25,14–21 

Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of the NRMSD value (poor fits are 

not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 D4A in water      

BeStSel 0.04 0.29 0.17 0.50 0.016 

CAPITO basis spectra 0 0.31  0.72 0.20 

CAPITO lowest area difference 0.10 0.32  0.58 0.34 

DICROWEB K2D 0.06 0.37  0.57 0.118 

DICROWEB CDSSTR Ref 7 0.03 0.12 0.09 0.76 0.006 

DICROWEB CDSSTR Ref 4 0.09 0.29 0.25 0.37 0.007 

DICROWEB CONTIN-LL Ref 7 0.04 0.09 0.07 0.80 0.057 

DICROWEB CONTIN-LL Ref 4 0.09 0.27 0.23 0.41 0.123 

DICROWEB SELCON3 Ref 7 poor fit    

DICROWEB SELCON3 Ref 4 poor fit    

U3.5 D4A in buffer     

BeStSel 0.04 0.24 0.16 0.56 0.013 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.13 0.35  0.51 0.26 

DICROWEB K2D 0.09 0.36  0.55 0.100 

U3.5 D4A in buffer, 1d      

BeStSel 0.04 0.26 0.13 0.57 0.018 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.13 0.30  0.57 0.27 

DICROWEB K2D poor fit    

U3.5 D4A in buffer, 5d     

BeStSel 0.03 0.29 0.13 0.55 0.017 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.09 0.41  0.50 0.40 

DICROWEB K2D poor fit    

The methods CDSSTR, CONTIN-LL and SELCON3 with reference sets 4 or 7 require CD data from 190 nm to 240 nm; thus, these 
methods are only applied for the peptide before the addition of buffer (buffer (chloride ions) interference below 195 nm). 
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Table S6. Summary of quantitative secondary structure estimation for the U3.5 R7A peptide using multiple approaches.12,13,22–25,14–21 

Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of the NRMSD value (poor fits are 

not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 R7A in water      

BeStSel 0.06 0.32 0.15 0.47 0.014 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.10 0.32  0.58 0.27 

DICROWEB K2D 0.08 0.41  0.50 0.143 

DICROWEB CDSSTR Ref 7 0.05 0.19 0.13 0.62 0.014 

DICROWEB CDSSTR Ref 4 0.09 0.31 0.25 0.35 0.017 

DICROWEB CONTIN-LL Ref 7 0.07 0.19 0.13 0.61 0.053 

DICROWEB CONTIN-LL Ref 4 0.09 0.31 0.23 0.37 0.046 

DICROWEB SELCON3 Ref 7 0.06 0.13 0.12 0.67 0.060 

DICROWEB SELCON3 Ref 4 0.12 0.25 0.22 0.41 0.061 

U3.5 R7A in buffer     

BeStSel 0.28 0 0.12 0.60 0.010 

CAPITO basis spectra 0.39 0.25  0.41 0.27 

CAPITO lowest area difference 0.39 0.14  0.46 0.14 

DICROWEB K2D poor fit    

U3.5 R7A in buffer, 1d      

BeStSel 0.06 0.16 0.11 0.67 0.024 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.07 0.37  0.56 0.26 

DICROWEB K2D poor fit    

U3.5 R7A in buffer, 7d     

BeStSel 0.03 0.29 0.13 0.55 0.022 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.09 0.41  0.50 0.47 

DICROWEB K2D poor fit    

The methods CDSSTR, CONTIN-LL and SELCON3 with reference sets 4 or 7 require CD data from 190 nm to 240 nm; thus, these 
methods are only applied for the peptide before the addition of buffer (buffer (chloride ions) interference below 195 nm). 
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Table S7. Summary of quantitative secondary structure estimation for the U3.5 G1L-D4A peptide using multiple approaches.12,13,22–

25,14–21 Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of the NRMSD value (poor 

fits are not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 G1L-D4A in water      

BeStSel 0.04 0.31 0.16 0.49 0.019 

CAPITO basis spectra 0.04 0.26  0.73 0.17 

CAPITO lowest area difference poor fit    

DICROWEB K2D 0.06 0.37  0.57 0.123 

DICROWEB CDSSTR Ref 7 0.03 0.12 0.09 0.76 0.007 

DICROWEB CDSSTR Ref 4 0.09 0.29 0.25 0.36 0.010 

DICROWEB CONTIN-LL Ref 7 0.04 0.09 0.07 0.80 0.045 

DICROWEB CONTIN-LL Ref 4 0.09 0.27 0.23 0.41 0.115 

DICROWEB SELCON3 Ref 7 0.04 0.10 0.08 0.77 0.139 

DICROWEB SELCON3 Ref 4 poor fit    

U3.5 G1L-D4A in buffer     

BeStSel 0.04 0.27 0.13 0.56 0.014 

CAPITO basis spectra 0.20 0.21  0.68 0.20 

CAPITO lowest area difference 0.12 0.35  0.54 0.14 

DICROWEB K2D 0.18 0.26  0.56 0.077 

U3.5 G1L-D4A in buffer, 1d      

BeStSel 0.06 0.17 0.09 0.68 0.015 

CAPITO basis spectra poor fit    

CAPITO lowest area difference poor fit    

DICROWEB K2D poor fit    

U3.5 G1L-D4A in buffer, 5d     

BeStSel 0.08 0.11 0.11 0.70 0.018 

CAPITO basis spectra 0.27 0.17  0.55 0.14 

CAPITO lowest area difference 0.26 0.28  0.46 0.15 

DICROWEB K2D poor fit    

The methods CDSSTR, CONTIN-LL and SELCON3 with reference sets 4 or 7 require CD data from 190 nm to 240 nm; thus, these 
methods are only applied for the peptide before the addition of buffer (buffer (chloride ions) interference below 195 nm). 
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Table S8. Summary of quantitative secondary structure estimation for the U3.5 G1L-R7A peptide using multiple approaches.12,13,22–

25,14–21 Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of the NRMSD value (poor 

fits are not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 G1L-R7A in water      

BeStSel 0.08 0.29 0.14 0.49 0.018 

CAPITO basis spectra 0.05 0.31  0.61 0.33 

CAPITO lowest area difference poor fit    

DICROWEB K2D 0.09 0.36  0.55 0.199 

DICROWEB CDSSTR Ref 7 0.08 0.22 0.16 0.54 0.015 

DICROWEB CDSSTR Ref 4 0.11 0.31 0.24 0.33 0.024 

DICROWEB CONTIN-LL Ref 7 0.03 0.18 0.16 0.63 0.082 

DICROWEB CONTIN-LL Ref 4 0.13 0.31 0.23 0.33 0.048 

DICROWEB SELCON3 Ref 7 0.11 0.20 0.12 0.54 0.115 

DICROWEB SELCON3 Ref 4 0.15 0.28 0.21 0.35 0.155 

U3.5 G1L-R7A in buffer     

BeStSel 0.19 0.08 0.11 0.62 0.013 

CAPITO basis spectra 0.15 0.37  0.42 0.57 

CAPITO lowest area difference 0.26 0.28  0.46 0.18 

DICROWEB K2D poor fit    

U3.5 G1L-R7A in buffer, 1d      

BeStSel 0.06 0.15 0.11 0.68 0.017 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.27 0.24  0.49 0.19 

DICROWEB K2D poor fit    

U3.5 G1L-R7A in buffer, 5d     

BeStSel 0.14 0.11 0.10 0.65 0.018 

CAPITO basis spectra 0.14 0.44  0.49 0.38 

CAPITO lowest area difference 0.12 0.36  0.53 0.38 

DICROWEB K2D poor fit    

The methods CDSSTR, CONTIN-LL and SELCON3 with reference sets 4 or 7 require CD data from 190 nm to 240 nm; thus, these 
methods are only applied for the peptide before the addition of buffer (buffer (chloride ions) interference below 195 nm). 
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Table S9. Summary of quantitative secondary structure estimation for the U3.5 G1L-D4A-R7A peptide using multiple 

approaches.12,13,22–25,14–21 Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of the 

NRMSD value (poor fits are not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 G1L-D4A-R7A in water      

BeStSel 0.11 0.24 0.16 0.49 0.016 

CAPITO basis spectra 0.13 0.13  0.78 0.15 

CAPITO lowest area difference 0.13 0.18  0.69 0.22 

DICROWEB K2D 0.09 0.23  0.68 0.165 

DICROWEB CDSSTR Ref 7 0.06 0.07 0.07 0.80 0.012 

DICROWEB CDSSTR Ref 4 0.10 0.27 0.24 0.37 0.010 

DICROWEB CONTIN-LL Ref 7 0.06 0.07 0.05 0.82 0.014 

DICROWEB CONTIN-LL Ref 4 0.11 0.24 0.25 0.39 0.079 

DICROWEB SELCON3 Ref 7 poor fit    

DICROWEB SELCON3 Ref 4 poor fit    

U3.5 G1L-D4A-R7A in buffer     

BeStSel 0.27 0.16 0.05 0.52 0.014 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.33 0.19  0.48 0.39 

DICROWEB K2D poor fit    

U3.5 G1L-D4A-R7A in buffer, 1d      

BeStSel 0.01 0.31 0.06 0.62 0.023 

CAPITO basis spectra poor fit    

CAPITO lowest area difference poor fit    

DICROWEB K2D poor fit    

U3.5 G1L-D4A-R7A in buffer, 5d     

BeStSel 0.03 0.26 0.08 0.63 0.015 

CAPITO basis spectra 0.39 0.25  0.55 0.42 

CAPITO lowest area difference 0.38 0.13  0.48 0.20 

DICROWEB K2D poor fit    

The methods CDSSTR, CONTIN-LL and SELCON3 with reference sets 4 or 7 require CD data from 190 nm to 240 nm; thus, these 
methods are only applied for the peptide before the addition of buffer (buffer (chloride ions) interference below 195 nm). 
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Table S10. Summary of quantitative secondary structure estimation for the U3.5 R7A peptide and influence of shaking using multiple 

approaches.12,13,22–25,14–21 Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of the 

NRMSD value (poor fits are not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 R7A in water      

BeStSel 0.06 0.32 0.15 0.47 0.014 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.10 0.32  0.58 0.27 

DICROWEB K2D 0.08 0.41  0.50 0.143 

DICROWEB CDSSTR Ref 7 0.05 0.19 0.13 0.62 0.014 

DICROWEB CDSSTR Ref 4 0.09 0.31 0.25 0.35 0.017 

DICROWEB CONTIN-LL Ref 7 0.07 0.19 0.13 0.61 0.053 

DICROWEB CONTIN-LL Ref 4 0.09 0.31 0.23 0.37 0.046 

DICROWEB SELCON3 Ref 7 0.06 0.13 0.12 0.67 0.060 

DICROWEB SELCON3 Ref 4 0.12 0.25 0.22 0.41 0.061 

U3.5 R7A in buffer     

BeStSel 0.23 0.02 0.13 0.62 0.013 

CAPITO basis spectra 0.20 0.23  0.46 0.31 

CAPITO lowest area difference 0.31 0.21  0.48 0.17 

DICROWEB K2D poor fit    

U3.5 R7A in buffer, 60 min, idle      

BeStSel 0.19 0.03 0.11 0.67 0.011 

CAPITO basis spectra 0.28 0.26  0.45 0.17 

CAPITO lowest area difference 0.29 0.28  0.43 0.17 

DICROWEB K2D poor fit    

U3.5 R7A in buffer, 4 min, shaken     

BeStSel 0.06 0.14 0.15 0.65 0.033 

CAPITO basis spectra 0.14 0.34  0.55 0.19 

CAPITO lowest area difference 0.09 0.41  0.50 0.24 

DICROWEB K2D 0.18 0.27  0.55 0.274 

U3.5 R7A in buffer, 242 min, 
shaken 

    

BeStSel 0.05 0.13 0.15 0.67 0.037 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.09 0.41  0.50 0.26 

DICROWEB K2D 0.20 0.25  0.55 0.236 

The methods CDSSTR, CONTIN-LL and SELCON3 with reference sets 4 or 7 require CD data from 190 nm to 240 nm; thus, these 
methods are only applied for the peptide before the addition of buffer (buffer (chloride ions) interference below 195 nm). 
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Table S11. Summary of quantitative secondary structure estimation for the U3.5 wt peptide in 8 % (v/v) TFE using multiple 

approaches.12,13,22–25,14–21 Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of the 

NRMSD value (poor fits are not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 wt in 8 % TFE/water      

BeStSel 0.16 0.21 0.13 0.50 0.018 

CAPITO basis spectra poor fit    

CAPITO lowest area difference poor fit    

DICROWEB K2D 0.28 0.33  0.39 0.127 

DICROWEB CDSSTR Ref 7 0.23 0.14 0.15 0.49 0.021 

DICROWEB CDSSTR Ref 4 0.21 0.21 0.23 0.35 0.015 

DICROWEB CONTIN-LL Ref 7 0.06 0.11 0.03 0.81 0.066 

DICROWEB CONTIN-LL Ref 4 0.17 0.22 0.29 0.32 0.059 

DICROWEB SELCON3 Ref 7 poor fit    

DICROWEB SELCON3 Ref 4 poor fit    

U3.5 wt in 8 % TFE/buffer     

BeStSel 0.44 0 0.07 0.49 0.018 

CAPITO basis spectra 0.39 0.01  0.49 0.53 

CAPITO lowest area difference 0.49 0.15  0.35 0.23 

DICROWEB K2D poor fit    

U3.5 wt in 8 % TFE/buffer, 1d      

BeStSel 0.03 0.28 0.13 0.56 0.021 

CAPITO basis spectra 0.10 0.39  0.53 0.21 

CAPITO lowest area difference 0.14 0.41  0.34 0.25 

DICROWEB K2D poor fit    

U3.5 wt in 8 % TFE/buffer, 5d     

BeStSel 0.03 0.30 0.14 0.53 0.017 

CAPITO basis spectra poor fit    

CAPITO lowest area difference poor fit    

DICROWEB K2D poor fit    

The methods CDSSTR, CONTIN-LL and SELCON3 with reference sets 4 or 7 require CD data from 190 nm to 240 nm; thus, these 
methods are only applied for the peptide before the addition of buffer (buffer (chloride ions) interference below 195 nm). 
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Table S12. Summary of quantitative secondary structure estimation for the U3.5 wt peptide in 20 % (v/v) TFE using multiple 

approaches.12,13,22–25,14–21 Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of the 

NRMSD value (poor fits are not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 wt in 20 % TFE/water      

BeStSel 0.27 0.37 0.12 0.24 0.011 

CAPITO basis spectra 0.26 0.22  0.41 0.46 

CAPITO lowest area difference 0.39 0.14  0.46 0.20 

DICROWEB K2D 0.42 0.16  0.42 0.146 

DICROWEB CDSSTR Ref 7 0.41 0.21 0.15 0.23 0.019 

DICROWEB CDSSTR Ref 4 0.32 0.24 0.17 0.28 0.028 

DICROWEB CONTIN-LL Ref 7 0.56 0.01 0 0.43 0.081 

DICROWEB CONTIN-LL Ref 4 0.57 0.01 0 0.42 0.081 

DICROWEB SELCON3 Ref 7 0.40 0.16 0.15 0.27 0.139 

DICROWEB SELCON3 Ref 4 0.40 0.16 0.17 0.28 0.153 

U3.5 wt in 20 % TFE/buffer     

BeStSel 0.30 0.33 0.19 0.18 0.010 

CAPITO basis spectra 0.22 0.35  0.38 0.28 

CAPITO lowest area difference 0.27 0.29  0.44 0.14 

DICROWEB K2D poor fit    

U3.5 wt in 20 % TFE/buffer, 1d      

BeStSel 0.23 0.36 0.21 0.20 0.011 

CAPITO basis spectra poor fit    

CAPITO lowest area difference poor fit    

DICROWEB K2D poor fit    

U3.5 wt in 20 % TFE/buffer, 5d     

BeStSel 0.09 0.45 0.22 0.24 0.012 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.02 0.68  0.31 0.20 

DICROWEB K2D poor fit    

The methods CDSSTR, CONTIN-LL and SELCON3 with reference sets 4 or 7 require CD data from 190 nm to 240 nm; thus, these 

methods are only applied for the peptide before the addition of buffer (buffer (chloride ions) interference below 195 nm). 
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Table S13. Summary of quantitative secondary structure estimation for the U3.5 wt peptide in 40 % (v/v) TFE using multiple 

approaches.12,13,22–25,14–21 Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of the 

NRMSD value (poor fits are not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 wt in 40 % TFE/water      

BeStSel 0.58 0 0.02 0.40 0.023 

CAPITO basis spectra 0.77 0.01  0.63 0.43 

CAPITO lowest area difference 0.72 0  0.28 0.36 

DICROWEB K2D poor fit    

DICROWEB CDSSTR Ref 7 0.82 0.04 0.06 0.08 0.003 

DICROWEB CDSSTR Ref 4 0.76 0.06 0.05 0.11 0.003 

DICROWEB CONTIN-LL Ref 7 0.74 0.03 0.06 0.17 0.061 

DICROWEB CONTIN-LL Ref 4 0.88 0.05 0.07 0 0.061 

DICROWEB SELCON3 Ref 7 0.57 0 0.12 0.36 0.027 

DICROWEB SELCON3 Ref 4 0.57 0 0.12 0.36 0.028 

U3.5 wt in 40 % TFE/buffer     

BeStSel 0.42 0.26 0 0.32 0.050 

CAPITO basis spectra 0.78 0.01  0.62 0.45 

CAPITO lowest area difference 0.61 0.01  0.38 0.36 

DICROWEB K2D poor fit    

U3.5 wt in 40 % TFE/buffer, 1d      

BeStSel 0.44 0.24 0 0.32 0.047 

CAPITO basis spectra 0.78 0.01  0.59 0.45 

CAPITO lowest area difference 0.61 0.01  0.38 0.35 

DICROWEB K2D poor fit    

U3.5 wt in 40 % TFE/buffer, 5d     

BeStSel 0.47 0.21 0 0.32 0.043 

CAPITO basis spectra 0.71 0.01  0.57 0.45 

CAPITO lowest area difference 0.61 0.01  0.38 0.33 

DICROWEB K2D poor fit    

The methods CDSSTR, CONTIN-LL and SELCON3 with reference sets 4 or 7 require CD data from 190 nm to 240 nm; thus, these 

methods are only applied for the peptide before the addition of buffer (buffer (chloride ions) interference below 195 nm). 
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Table S14. Summary of quantitative secondary structure estimation for U3.5 wt in the presence of lipids (peptide:lipid ratio was 1:9) 

using multiple approaches.12–18 Only fits that roughly represented the experimental CD spectrum (shape) are shown, independent of 

the NRMSD value (poor fits are not shown). A low NRMSD value (normalized root mean square deviation) indicates a good fit. 

Method Helix β-sheet/strand Turn Unordered/random NRMSD 

U3.5 wt in buffer      

BeStSel 0.20 0.05 0.10 0.65 0.013 

CAPITO basis spectra 0.13 0.38  0.34 0.46 

CAPITO lowest area difference 0.27 0.29  0.44 0.10 

DICROWEB K2D poor fit    

U3.5 wt in buffer, 15 h      

BeStSel 0.03 0.23 0.12 0.62 0.014 

CAPITO basis spectra poor fit    

CAPITO lowest area difference 0.14 0.42  0.44 0.20 

DICROWEB K2D poor fit    

U3.5 wt in cholesterol      

BeStSel 0.18 0.09 0.11 0.62 0.012 

CAPITO basis spectra 0.14 0.43  0.36 0.27 

CAPITO lowest area difference 0.27 0.29  0.44 0.16 

DICROWEB K2D poor fit    

U3.5 wt in cholesterol, 15 h     

BeStSel 0.05 0.23 0.12 0.60 0.012 

CAPITO basis spectra 0.13 0.45  0.45 0.30 

CAPITO lowest area difference 0.14 0.42  0.44 0.24 

DICROWEB K2D poor fit    

U3.5 wt in DMPC      

BeStSel 0.37 0 0.10 0.53 0.009 

CAPITO basis spectra 0.31 0.36  0.36 0.09 

CAPITO lowest area difference poor fit    

DICROWEB K2D 0.40 0.06  0.54 0.155 

U3.5 wt in DMPC, 15 h      

BeStSel 0.01 0.33 0.14 0.52 0.015 

CAPITO basis spectra 0.12 0.49  0.44 0.31 

CAPITO lowest area difference 0.07 0.56  0.37 0.40 

DICROWEB K2D 0.14 0.38  0.48 0.208 

U3.5 wt in DMPG      

BeStSel 0.32 0.19 0.12 0.37 0.007 

CAPITO basis spectra 0.30 0.16  0.44 0.34 

CAPITO lowest area difference 0.29 0.17  0.53 0.10 

DICROWEB K2D 0.51 0.17  0.32 0.106 

U3.5 wt in DMPG, 15 h     

BeStSel 0.51 0.08 0.11 0.30 0.004 

CAPITO basis spectra 0.42 0.03  0.45 0.40 

CAPITO lowest area difference 0.57 0.02  0.41 0.09 

DICROWEB K2D 0.62 0.06  0.31 0.124 
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Figure S4. Correlation between the U3.5 amyloid fibril formation rates (from ThT assay, see Table S2) and the “random coil” structural 

content of the U3.5 variants in water (predicted using the CAPITO lowest area difference14). The amyloid fibril formation rate is higher 

for a lower “random coil” and thus higher α-helical or β-sheet structural content for most U3.5 variants. 

 

2.3 Secondary structure prediction models 
 

Table S15. Summary of sequence-based secondary structure prediction results for the U3.5 variants using several approaches. Most 

methods predict a helical structure with unstructured termini, except the NPS@/PHD algorithm with higher predicted strand-content 

for some variants. (C = Coil, H = Helix, E = Strand, L = Loop) 

 U3.5 wt U3.5 G1L U3.5 D4A U3.5 R7A 

Scratch Protein 
Predictor/SSpro1–3 

CCHHHHHHHHHHHHHCC CCHHHHHHHHHHHHHCC CHHHHHHHHHHHHHHCC CCHHHHHHHHHHHHHCC 

Predict-Protein/ 
PROFsec4,5 

LLHHHHHHHHHHHHLLL LLHHHHHHHHHHHHHLL LLHHHHHHHHHHHHHLL LLHHHHHHHHHHHHHLL 

NPS@/PHD5–7 CCCCECEEEEEEEECCC CCCCHHHHHHHHHHHHC CCEEEEEEHHHHHHHHC CCCHHHEEEEEEHHHCC 

PSIPRED8,9 CHHHHHHHHHHHHHHHC CHHHHHHHHHHHHHHHC CHHHHHHHHHHHHHHHC CHHHHHHHHHHHHHHHC 

PSSpred10 CHHHHHHHHHHHHHHCC CHHHHHHHHHHHHHHCC CCHHHHHHHHHHHHHCC CHHHHHHHHHHHHHHCC 

 U3.5 G1L-D4A U3.5 G1L-R7A U3.5 G1L-D4A-R7A  

Scratch Protein 
Predictor/SSpro1–3 

CHHHHHHHHHHHHHHCC CCHHHHHHHHHHHHHCC CHHHHHHHHHHHHHHCC  

Predict-Protein/ 
PROFsec4,5 

LHHHHHHHHHHHHHHLL LLHHHHHHHHHHHHHLL LHHHHHHHHHHHHHHHL  

NPS@/PHD5–7 CCCCHHHHHHHHHHHHC CCCHHHHHHHHHHHHHC CCCHHHHHHHHHHHHHC  

PSIPRED8,9 CHHHHHHHHHHHHHHHC CHHHHHHHHHHHHHHHC CHHHHHHHHHHHHHHHC  

PSSpred10 CCHHHHHHHHHHHHHCC CHHHHHHHHHHHHHHHC CCHHHHHHHHHHHHHHC  
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