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Mechanism of self-assembly  

 
Scheme S1. Simplified view of peptide self-assembly, showing the first-nucleation, elongation process, 

and also the secondary nucleation processes (dashed line), the monomer-independent fragmentation, 

and the monomer-dependent fibril-catalysed nucleation, that fuel the pool of nuclei (dashed lines). 

The formation of off-pathways, more amorphous species is also shown.    
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Potentiometry 

Table S1. tǊƻǘƻƴŀǘƛƻƴ Ŏƻƴǎǘŀƴǘǎ όƭƻƎʲ ǾŀƭǳŜǎύ ŦƻǊ !ʲ1-16-CONH2 

tǊƻǘƻƴŀǘƛƻƴ Ŏƻƴǎǘŀƴǘǎ όƭƻƎʲ ǾŀƭǳŜǎύ ŦƻǊ !ʲ1-16 

Species [ƻƎʲ1 pK2 st. dev.3 Assignment4 

H10L6+ 59.27  0.0562  

H9L5+ 57.79 1.48 0.0341 Asp1/7 

H8L4+ 54.59 3.1 0.018 Asp1/7 

H7L3+ 50.84 3.75 0.0502 Glu4/11 

H6L2+ 46.92 3.91 0.0408 Glu4/11 

H5L+ 41.60 5.32 0.0609 His6/13/14 

H4L 35.18 6.41 0.079 His6/13/14 

H3L- 28.52 6.66 0.0599 His6/13/14 

H2L2- 20.59 7.92 0.0482 Asp1 N-terminal 

HL3- 10.86 9.72 0.0274 Tyr10/Lys16 

L4-  10.86  Tyr10/Lys16 
 

Table S2. tǊƻǘƻƴŀǘƛƻƴ Ŏƻƴǎǘŀƴǘǎ όƭƻƎʲ ǾŀƭǳŜǎύ ŦƻǊ !ʲ4-16-CONH2 

tǊƻǘƻƴŀǘƛƻƴ Ŏƻƴǎǘŀƴǘǎ όƭƻƎʲ ǾŀƭǳŜǎύ ŦƻǊ !ʲ4-16 

Species [ƻƎʲ1 pK2 st. dev.3 Assignment4 

H8L6+ 53.97  0.0358  

H7L5+ 50.94 3.033 0.03 Asp7 

H6L4+ 46.71 4.2333 0.0244 Glu11 

H5L3+ 40.94 5.7683 0.0202 His6/13/14 

H4L2+ 34.60 6.341 0.0186 His6/13/14 

H3L+ 27.86 6.7414 0.0178 His6/13/14 

H2L 20.28 7.5807 0.0099 Phe4 N-terminal 

HL- 10.39 9.8834 0.0074 Tyr10/Lys16 

L2-  10.3985  Tyr10/Lys16 
 

1 ̡ (HnL)=[HnL]/([L][H+]n) 
2 deprotonations to yield the given species 
3 standard deviations 
4 deprotonated residues (side chains unless marked otherwise) 
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X-ray absorption 

 

 

Figure S1. Normalized K-edge XANES spectrum of Zn(II) in HEPES buffer pH = 7.4. Conditions: 

[Zn(II)] = 1 mM, [HEPES] = 100 mM. Glycerol (10%v/v) was used as a cryoprotectant, T = 10 K. 

 

Table S3. White line intensity of different samples compared to reference values for Zn complexes 

with different coordination number. 

Sample White line intensity (9666 eV) Ref. 

Zn(A 4̡-16-CONH2) pH 6.9 

Ғ1.4 
This work 

Zn(A 4̡-16-CONH2) pH 7.4 

Zn(A 4̡-16-CONH2) pH 7.9 

Zn(A 1̡-16-CONH2) pH 7.4 

Zn(H2O)6 1.9 

ZnL4 1֒.5  
[1] 

ZnL5 and ZnL6 >1.6 
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NMR experiments 

 

1. Attribution ! 4̡-16-COOH/CONH2  

 

 
 

 
Scheme S2. ! 4̡-16-CONH2 (top) and ! 4̡-16-COOH (bottom) peptide sequences with the atom identifiers 

of each amino-acid residues 
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Table S4: 1I ŎƘŜƳƛŎŀƭ ǎƘƛŦǘǎ ƻŦ !ʲ4-16-CONH2 peptide at pH = 7.4. Colour used in Scheme S1. 
 

Position  h  ̡  ɹ  ɻ  ʁ  y

Amino-acid Hɻ Hɻ Hɻ Hɻ Hɻ Hɻ 

Phe 4 3.80 2.86  7.06 7.19 7.19 

Arg 5 4.17 1.62//1 .53 1.35 3.03   

His 6 /  2.96  6.89 7.63  

Asp 7 4.50 2.55     

Ser 8 4.30 3.78     

Gly 9 3.84//3.76      

Tyr 10 4.45 2.95//2.83  6.96 6.69  

Glu 11 4.12 1.83//1.75 2.08    

Val 12 3.86 1.85 0.76//0.68    

His 13 /  2.95  6.82 7.63  

His 14 /  2.95  6.82 7.63  

Gln 15 4.20 2.00-1.87 2.22    

Lys 16 4.05 1.75 1.35 1.60 2.89  
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Table S5: 1I ŎƘŜƳƛŎŀƭ ǎƘƛŦǘǎ ƻŦ !ʲ4-16-COOH peptide at pH = 7.4. Colour used in Scheme S2. 
 

Position  h  ̡  ɹ  ɻ  ʁ  y

Amino-acid Hɻ Hɻ Hɻ Hɻ Hɻ Hɻ 

Phe 4 3.63 2.85  7.07 7.20 7.20 

Arg 5 4.17 1.63//1.55 1.36 3.03   

His 6 /  2.93  6.90 7.67  

Asp 7 4.50 2.55     

Ser 8 4.29 3.80     

Gly 9 3.84//3.76      

Tyr 10 /  2.95//2.83  6.98 6.70  

Glu 11 4.12 1.81//1.73 2.06    

Val 12 3.87 1.83 0.76 0.69   

His 13 /  2.93  6.85 7.70  

His 14 /  2.93  6.85 7.70  

Gln 15 4.20 2.01//1.87 2.23    

Lys 16 4.06 1.74 1.30 1.58 2.90  
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pH 7.4 

 

 

 

pH 8.2 

 

 

 

 

Figure S2. TOCSY of ! 4̡-16-COOH peptide at pH 7.4 (left) and 8.2 (right) showing the aromatic-aromatic 

(top), aromatic-aliphatic (middle) and aliphatic-aliphatic (bottom). Conditions: [A̡4-16-COOH] = 2 mM, 

[d19-Bis-tris] = 50 mM (pH 7.4), [d11-tris] = 50 mM (pH 8.2), 10% D2O, in milliQ water, T = 298 K, 

 ˄= 600 MHz. 
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2. baw ǘƛǘǊŀǘƛƻƴ ƻŦ !ʲ4-16-CONH2 with Zn(II) ions, at different pH 
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Figure S3: 1H NMR ǎǇŜŎǘǊŀ ƻŦ !ʲ4-16-CONH2 peptide in presence of Zn(II) at various pHs = 6.8-7.4-7.6-

7.9-8.2Υ !ʲ όōƭŀŎƪύΣ !ʲ + 0.25 Ŝǉ ½ƴόLLύ όōƭǳŜύΣ !ʲ + 0.50 Ŝǉ ½ƴόLLύ όƎǊŜŜƴύΣ !ʲ + 0.75 eq Zn(II) (purple), 

!  ̡+ 1.0 eq Zn(II) (red). Conditions: [A̡4-16-CONH2] = 200 µM, [Zn(II)] = 50, 100, 150 or 200 µM, [d19-

Bis-tris] = 50 mM (pH 6.8 to 7.9), [d11-tris] = 50 mM (pH 8.2) 10% D2O, in milliQ water, T = 298 K, 

 ˄= 600 MHz. 

 

.  
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3. baw ǘƛǘǊŀǘƛƻƴ ƻŦ !ʲ4-16-COOH with Zn(II) ions, at different pH 
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Figure S4: 1H NMR ǎǇŜŎǘǊŀ ƻŦ !ʲ4-16-COOH peptide in presence of Zn(II) at various pHs = 6.8-7.4-7.6-

7.9-уΦнΥ !ʲ όōƭŀŎƪύΣ !ʲ + 0.25 Ŝǉ ½ƴόLLύ όōƭǳŜύΣ !ʲ + 0.50 Ŝǉ ½ƴόLLύ όƎǊŜŜƴύΣ !ʲ + 0.75 eq Zn(II) (purple), 

!  ̡+ 1.0 eq Zn(II) (red). Conditions: [A̡4-16-COOH] = 200 µM, [Zn(II)] = 50, 100, 150 or 200 µM, [d19-Bis-

tris] = 50 mM (pH 6.8 to 7.9), [d11-tris] = 50 mM (pH 8.2) 10% D2O, in milliQ water, T = 298 K, 

 ˄= 600 MHz. 

 

 

UV-±ƛǎ ǎǇŜŎǘǊŀ ƻŦ !ʲ ŎƻƳǇŜǘƛǘƛƻƴ ǿƛǘƘ [2 and relative controls 

 

 

 

Figure S5: Chemical structure of N,N'-Bis[(5-sulfonato-2-hydroxy)benzyl]-N,N'-dimethyl-ethane-1,2-

diamine (L2). 
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