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Scheme S1. Proposed equilibria between hemin, dimeric [hemin]2, dimeric [hemin]2-Aβ40 (2:1), hemin-Aβ40 (1:1), 
and hemin(Aβ40)2 (1:2).  
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Figure S1. Hemin-Ab40 spectroscopic titrations carried out in 5 mM phosphate buffer solution (left) and 50 mM 
phosphate buffer solution (right).  
 
 

 
 

Figure S2. Hemin-Ab40 spectroscopic titrations carried out at pH 6.3 (left) and 6.89 (right) phosphate buffer solution 
(5 mM). 
 
 

   
 

Figure S3. Hemin-Ab40 spectroscopic titrations carried out at (left) room temperature and (right) 37 °C in 5 mM 
phosphate buffer solution. 
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Figure S4. Temperature dependent reversibility of the hemin-Ab40 complex formation as inferred from UV-vis 
spectroscopic studies in 5 mM phosphate buffer solution. 
 

 
Figure S5. Reactivity (ABTS oxidation) of the Ab40 aggregate at pH 6.3 (red) versus pH 7.4 (grey) phosphate buffer 
solution (50 mM) as determined by monitoring the absorption intensity at 660 nm as a function of time. 
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Figure S6. Reactivity (ABTS oxidation) of the Ab40 aggregate (red) versus diluted aggregate (grey) and hemin 
(black) as determined by monitoring the absorption intensity at 660 nm as a function of time in pH 7.4 phosphate 
buffer solution (50 mM). 
 
 

 
 

     
Figure S7. (top) Hemin uptake within Ab40 aggregates at pH 6.3 (red) and 7.4 (grey) phosphate buffer solution (50 
mM) at 660 nm and (bottom) UV-vis traces following the change absorption within the Ab40 aggregate as a function 
of time starting at t = 0 (black) and ending at t = 900 s (purple).  
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Figure S8. (Left) Kinetic profile of DA oxidation with time in 50 mM phosphate buffer solution at pH 7.5 and 37 
°C in presence of hemin (2 µM), hydrogen peroxide (2.5 mM), Ab16 (10 µM), and varying concentration of DA (0.2 
mM, blue trace; 0.5 mM, brown; 1 mM, green; 2 mM, orange and 3 mM, light green) as determined by monitoring 
the absorption intensity at 475 nm as a function of time. (Right) Dependence of the reaction rate of 
dopaminochrome formation on the concentration of DA. 

 
 

 
Figure S9. Kinetic profile of ABTS (3 mM) oxidation with time in 50 mM phosphate buffer solution at pH 7.4 and 
37 °C in presence of hydrogen peroxide (2.5 mM) (brown trace) and hemin (2 µM, orange) and upon the addition 
of 2 µM (light green), 10 µM (green), 40 µM (light blue) and 200 µM Aβ16 (blue) as determined by monitoring the 
absorption intensity at 660 nm as a function of time. 
 
 

 
Figure S10. Kinetic profile of ABTS (3 mM) oxidation with time in 50 mM phosphate buffer solution at pH 6.3 and 
37 °C in presence of hydrogen peroxide (2.5 mM) (brown trace) and hemin (2 µM, orange) and upon the addition 
of 2 µM (light green), 10 µM (green), 40 µM (light blue) and 200 µM Aβ16 (blue) as determined by monitoring the 
absorption intensity at 660 nm as a function of time. 
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Figure S11. Kinetic profile of DA (3 mM) oxidation with time in 50 mM phosphate buffer solution at pH 7.4 and 
37 °C in presence of hemin (2 µM) (brown trace) or hydrogen peroxide (2.5 mM, black), after the addition of both 
hemin and peroxide (orange) and upon the addition of Aβ16 at 2 µM (light green), 10 µM (green), 40 µM (light 
blue) and 200 µM (blue) as determined by monitoring the absorption intensity at 475 nm as a function of time. The 
autoxidation trace is shown as grey curve. 
 
 

 
Figure S12. Kinetic profile of DA (3 mM) oxidation with time in 50 mM phosphate buffer solution at pH 6.3 and 
37 °C in presence of hemin (2 µM) (brown trace) or hydrogen peroxide (2.5 mM, black), after the addition of both 
hemin and peroxide (orange) and upon the addition of Aβ16 2 µM (light green), 10 µM (green), 40 µM (light blue) 
and 200 µM (blue) as determined by monitoring the absorption intensity at 475 nm as a function of time. The 
autoxidation trace is shown as grey curve.  
 
 

 
Figure S13. Kinetic profile of DA (3 mM) oxidation with time in 50 mM phosphate buffer solution at pH 6.3 and 
37 °C in presence of hemin-glycyl-L-histidine methyl ester (hemin-GH) (2 µM) (brown trace) or hydrogen peroxide 
(2.5 mM, black), after the addition of both hemin-GH and hydrogen peroxide (orange) and upon the addition of 2 
µM (light green), 10 µM (green), 40 µM (light blue) and 200 µM Aβ16 (blue) as determined by monitoring the 
absorption intensity at 475 nm as a function of time. The autoxidation trace is shown as a grey curve. 
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Table S1. Kinetic constants for the oxidation of DA (l = 470 nm; e = 3300 M-1cm-1)d by hydrogen peroxide and 
hemin-glycyl-L-histidine methyl ester (hemin-GH) with varying amounts of Ab16 according to the following 
conditions: hemin-GH (2 µM), DA (3 mM), H2O2 (2.5 mM) in pH 6.3 phosphate buffer solution (50 mM) at 37 °C. 
The calculated variability for all cases was equal to or less than 0.001 s-1 as based on at least 2 repeat measurements 

. 
Species kobs [s-1] 

Hemin-GH 0.785 

Ab16 (1 equiv.) 0.819 
Ab16 (5 equiv.) 0.824 
Ab16 (20 equiv.) 0.773 
Ab16 (100 equiv.) 0.501 

 

 
Scheme S2. Proposed reaction mechanism explaining the observed peroxidase-like reactivity of hemin-Aβ40 
complexes. K1 and K2 are the equilibrium constants for heme binding to one and two equivalents of Ab40 or Ab16, 
respectively, and SH is a generic substrate. Path a, path b, and path c indicate the reaction mechanism of H2O2 with 
free hemin, [hemin(Ab)] complex and [hemin(Ab)2] complex, respectively. 
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Table S2. Modification of Aβ16 peptide as inferred from HPLC-MS analysis observed upon reaction of hemin (6 
µM), Aβ16 (30 µM), hydrogen peroxide (1 mM) and DA (3 mM) in pH 7.4 phosphate buffer solution (50 mM) at 37 
°C. 
 

Time (min) 
 

Aβ16 
 

+16* 
 

+32 
 

+48 +147 +96 
 

+80 
 

Dimer Fragments 
 

30 79% 1% 1% 1% - 6% 4% 2% 6% 
120 79% 2% 1% 2% - 8% 4% 2% 2% 

*O-atom insertion is believed to occur on H13 
 
 
 

 
Figure S14. HPLC-MS elution profiles of Aβ16 (30 µM) in phosphate buffer solution (50 mM) pH 7.4 in the presence 
of hemin (6 µM), H2O2 (1 mM) and DA (3 mM) after 30 min (left panel) and 120 min (right panel) reaction time at 
37 °C. 
 

Table S3. Modification of Aβ16 peptide as inferred from HPLC-MS analysis upon reaction of hemin (6 µM), Aβ16 
(30 µM) and hydrogen peroxide (1 mM) in phosphate buffer solution (50 mM) pH 7.4 at 37 °C. 

Time (min) 
 

Aβ16 
 

+16* 
 

+32 
 

+48 +96 
 

+80 
 

Dimer Fragments 
 

30 85% 3% - - 1% 9% 2% - 
120 84% 3% 2% 1% 3% 3% 3% 1% 

*The O-atom arises from oxidative modification of Y10 or H13 
 


