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Text S1: 
 
Determination of initial rates of growth 
 

In this study, initial rates of growth of amyloid structure were calculated by fitting the 
initial region of the ThT kinetics curves using a double exponential function: 
y = y0 + A1 !e

"k1t + A2 !e
"k2t

  (1)   
The initial slope of the ThT curves was then accurately calculated from the resulting 

fitting parameters as: 
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dy
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= A1 ( k1 + A2 ( k2
 (2)                 

 
The fit of the initial ThT curve (Figure S1) is only used for extrapolation purposes and 
only the initial slope (extrapolated to time zero) is considered. This operational 
extrapolation procedure allowed us an accurate determination of the initial slopes of the 
ThT curves and avoided the assumption of any time interval in the kinetics to define an 
initial aggregation rate. 
Another alternative method of the initial slope was also tested by calculating the first 
derivative of the kinetic trace and extrapolated it to time zero. As shown in Table S1, 
the results obtained by the two procedures are identical. 
 

 
	  
Figure S1: (a) Aggregation kinetics curves of T32A-N47A obtained from ThT fluorescence experiments. 
Symbols represent the experimental data and the continuous lines correspond to the best fit to equation 1. 
(b) First derivative of the ThT kinetics curve obtained for T32A-N47A (9.1 mg.mL-1) is represented in 
black squares. The tangent of the maximum decay is shown as the red line.  
	  
	  
Concentration (mg.mL-1) Equation 2 First derivative 

9.1 9.80 9.36 
8.6 6.70 6.82 
6.2 3.28 3.25 
4.2 0.65 0.66 

Table S1: Initial rates obtained from ThT aggregation kinetics performed at different protein 
concentrations using the two methods described. 
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Derivative X1

Equation y = a + b*x

Weight No Weighting

Residual Sum 
of Squares

0.04658

Pearson's r -0.99739
Adj. R-Square 0.99347

Value Standard Error
Derivative Y1 Intercept 9.36153 0.15089
Derivative Y1 Slope -0.84436 0.03059

a b 
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Table S2. Thermodynamic parameters of the equilibrium thermal unfolding of N47A 

Spc-SH3 and the double mutants measured by DSC in 0.1 M Glycine, 0.1 M NaCl pH 

3.2. 

 

Mutant Tm (°C) ∆Hm (kJ.mol
-1
) 

N47A
a
 51.2 ± 0.1 152.1 ± 0.4 

N47A-L10A 30.3 ± 0.1 77.0 ± 0.5 

N47A-R21D 53.5 ± 0.1 155.4 ± 0.3 

N47A-K27A 46.7 ± 0.1 129.5± 0.6 

N47A-T32A 41.6 ± 0.1 108.8 ± 0.2 

N47A-N38A 38.6 ± 0.1 101.3 ± 0.3 

N47A-K43A 43.9 ± 1.0 60.9 ± 4.2 

N47A-V46A 42.3 ± 0.1 113.7 ± 0.4 

N47A-D48G 55.7± 0.1 164.1 ± 0.4 

N47A-V53A 54.5 ± 3.1 61.1 ± 6.7 

N47A-A56G 46.1 ± 0.1 145.5 ± 0.4 

N47A-V58A 56.1 ± 2.8 54.3 ± 4.8 

 

Values of the unfolding temperature (Tm) and enthalpy change (∆Hm) have been obtained by 

two-state analysis of the DSC unfolding transitions. The errors have been estimated from the 

fittings as 95% confidence intervals for each parameter. 

a 
: Data taken from Morel et al., 

1
. 
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Figure S2. DSC experiments of N47A and the double mutants of Spc-SH3 domain. 

Experiments were carried out at low protein concentration in 0.1 M Gly, 0.1 M NaCl 

pH 3.2. Symbols represent the experimental data and the lines correspond to the best fit 

using the two-state unfolding model. For sake of clarity, experimental data of N47A 

mutant is shown in open squares and the best fit using the two-state unfolding model in 

dashed lines. 
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Figure S3. Aggregation kinetics at 37 ºC of the double mutants and the N47A mutant 

followed by scattering intensity. 
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Figure S4. Time evolution of the apparent hydrodynamic radii (Rh) for the two smallest 

peaks in the particle size distributions measured by DLS during the course of fibrillation 

of the N47A and the double mutants of Spc-SH3 domain. The continuous lines 

represent the best fit of the time dependence of the apparent Rh using a logistic 

sigmoidal function. 
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Figure S5. The energy changes produced by the different mutations in the native-state 

stability do not correlate with the changes in the rates of nucleation. Plot of ∆GI versus 

∆GN–U. a Determined from aggregation kinetics studied in the presence of 0.2 M NaCl.  

-2 -1 0 1 2 3 4 5 6 7

8

9

10

11

12

13

14

15

16

17

18

 

 

V58A

V53A

V46A

K43A
A56G

N47Aa

N47A

R21DK27A
T32AN38A

L10Aa∆∆ ∆∆ G
I (

kJ
.m

ol
-1
)

∆∆∆∆G
N-U

 (kJ.mol-1)
 

 

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2013



 

Figure S6. The aggregation propensity of the primary sequence of N47A Spc-SH3 

domain predicted by the algorithms (a) Aggrescan 
2
 (b) TANGO 

3
 and (c) Zyggregator 

4
. 
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