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Section-1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S1 Visual rendition of the amyloid structure and conversion of disordered structure to amyloid. (a) Ensemble 

structure of α-Syn (PDB ID: PED00024e001), solution structure of Aβ42 protein (PDB ID: 6SZF), crystal structure of 

TTR (PDB ID: 1DVQ) and structure of cMyb:KIX complex; the backbone of KIX complex and cMyb protein has been 

shown in green and red colour (PDB ID: 1SB0).1–4 (b) Cryo-EM structure of amyloid fibril of α-Syn (PDB ID: 6A6B), 

Aβ42 (PDB ID: 5KK3), TTR (PDB ID: 6SDZ), (for cMyb protein final amyloid structure is not available).5–7 (c) 

Schematics representations of the aggregation dynamics of the natively unstructured protein along the lag and 

growth phase.  
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A proposed set of canonical models for the aggregation process of amyloid-forming protein: 
The detailed interaction network for each distinct model has been schematized here. The detailed description of 

each interaction node has been explained and summarized in Section-3. 

Model-1A/Model-2A 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S2(a) Detail interaction network of one of the proposed Model variants [Model-1A/Model2A]. The reaction 

nodes are similar for both Model-1A and Model-2A having an equal number of reacting species [19] and ThT 

bounded complexes [14]. All the variables corresponding to this network are defined in Table S2, all the kinetic 

rate constants are defined in Table S3, all the reaction events are explained in Section-3 and the differential 

equations corresponding to each variable are shown in Section-4. Here, for Model-1A, X represents the forward 

and backward rate constant as 𝑛 × 𝐾! and 𝑛 × 𝐾". Y represents the forward and backward rate constant as 

𝑛1 × 𝐾# and 𝑛1 × 𝐾$, including total of 19 rate constants and one scaling constant. Consequently, for Model-2A, 

X represents the forward and backward rate constant as 𝐾!% and 𝐾"%. Y represents the forward and backward 

rate constant as 𝐾#% and 𝐾$%, including total of 21 rate constants and one scaling constant. The pink color symbol 

represents the ThT binding with the secondary structure of the protein.  
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Model-1B/Model-2B 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S2(b) Detail interaction network of one of the proposed Model variants [Model-1B/Model2B]. The reaction 

nodes are similar for both Model-1B and Model-2B having an equal number of reacting species [24] and ThT 

bounded complexes [18]. The arrow represents the biochemical reactions.  All the variables corresponding to this 

network are defined in Table S2, all the kinetic rate constants are defined in Table S3, all the reaction events are 

explained in Section-3 and the differential equations corresponding to each variable are shown in Section-4. 

Here, for Model-1B, X represents the forward rate constant as 𝑛 × 𝐾! and backward rate constant 𝑛 × 𝐾". Y 

represents forward rate constant as 𝑛1 × 𝐾# and backward rate constant as 𝑛1 × 𝐾$, including total of 19 rate 

constants and one scaling constant. Consequently, for Model-2B, X represents the forward rate constant as 𝐾!% 

and backward rate constant 𝐾"%. Y represents the forward rate constant as 𝐾#% and backward rate constant 𝐾$%. 

The total number of rate constant involved with the interaction network is 21 including one scaling constant. The 

pink color symbol represents ThT binding with the secondary structure of the protein. 
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Model-1C/Model-2C 

 
Fig. S2(c) Detail interaction network of one of the proposed Model variants [Model-1C/Model2C]. The reaction 

nodes are similar for both Model-1C and Model-2C having an equal number of reacting species [29] and ThT 

bounded complexes [22]. The arrow represents the biochemical reactions.  All the variables corresponding to this 

network are defined in Table S2, all the kinetic rate constants are defined in Table S3, all the reaction events are 

explained in Section-3 and the differential equations corresponding to each variable are shown in Section-4. 

Here, for Model-1C, X represents the forward rate constant as 𝑛 × 𝐾! and backward rate constant 𝑛 × 𝐾". Y 

represents the forward rate constant as 𝑛1 × 𝐾# and backward rate constant as 𝑛1 × 𝐾$. The total number of 

rate constant associated with the interaction network is 19 including one scaling constant. Consequently, for 

Model-2C, X represents the forward rate constant as 𝐾!% and backward rate constant 𝐾"%. Y represents the 

forward rate constant as 𝐾#% and backward rate constant 𝐾$%. The total number of rate constant involved with 

the interaction network is 21 including one scaling constant. The pink color symbol represents the ThT binding 

with the secondary structure of the protein. 
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Model-1D/Model-2D 

 
Fig. S2(d) Detail interaction network of one of the proposed Model variants [Model-1D/Model2D]. The reaction 

nodes are similar for both Model-1D and Model-2D having an equal number of reacting species [22] and ThT 

bounded complexes [17]. The arrow represents the biochemical reactions.  All the variables corresponding to this 

network are defined in Table S2, all the kinetic rate constants are defined in Table S3, all the reaction events are 

explained in Section-3 and the differential equations corresponding to each variable are shown in Section-4.  

Here, for Model-1D, X represents the forward rate constant as 𝑛 × 𝐾! and backward rate constant 𝑛 × 𝐾". Y 

represents the forward rate constant as 𝑛1 × 𝐾# and backward rate constant as 𝑛1 × 𝐾$. The total number of 

rate constant associated with the interaction network is 19 including one scaling constant. Consequently, for 

Model-2D, X represents the forward rate constant as 𝐾!% and backward rate constant 𝐾"%. Y represents the 

forward rate constant as 𝐾#% and backward rate constant 𝐾$%. The total number of rate constant involved with 

the interaction network is 21 including one scaling constant. The pink color symbol represents the ThT binding 

with the secondary structure of the protein. 
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Model-1E/Model-2E 

 Fig. S2(e) Detail interaction network of one of the proposed Model variants [Model-1E/Model2E]. The reaction 

nodes are similar for both Model-1E and Model-2E having an equal number of reacting species [28] and ThT 

bounded complexes [22]. The arrow represents the biochemical reactions.  All the variables corresponding to this 

network are defined in Table S2, all the kinetic rate constants are defined in Table S3, all the reaction events are 

explained in Section-3 and the differential equations corresponding to each variable are shown in Section-4. 

Here, for Model-1E, X represents the forward rate constant as 𝑛 × 𝐾! and backward rate constant 𝑛 × 𝐾". Y 

represents the forward rate constant as 𝑛1 × 𝐾# and backward rate constant as 𝑛1 × 𝐾$. The total number of 

rate constant associated with the interaction network is 19 including one scaling constant. Consequently, for 

Model-2E, X represents the forward rate constant as 𝐾!% and backward rate constant 𝐾"%. Y represents the 

forward rate constant as 𝐾#% and backward rate constant 𝐾$%. The total number of rate constant involved with 

the interaction network is 21 including one scaling constant. The pink color symbol represents the ThT binding 

with the secondary structure of the protein. 
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Model-1F/Model-2F 

 
Fig. S2(f) Detail interaction network of one of the proposed Model variants [Model-1F/Model2F]. The reaction 

nodes are similar for both Model-1F and Model-2F having an equal number of reacting species [34] and ThT 

bounded complexes [27]. The arrow represents the biochemical reactions.  All the variables corresponding to this 

network are defined in Table S2, all the kinetic rate constants are defined in Table S3, all the reaction events are 

explained in Section-3 and the differential equations corresponding to each variable are shown in Section-4. 

Here, for Model-1F, X represents the forward rate constant as 𝑛 × 𝐾! and backward rate constant 𝑛 × 𝐾". Y 

represents the forward rate constant as 𝑛1 × 𝐾# and backward rate constant as 𝑛1 × 𝐾$. The total number of 

rate constant associated with the interaction network is 19 including one scaling constant. Consequently, for 

Model-2F, X represents the forward rate constant as 𝐾!% and backward rate constant 𝐾"%. Y represents the 

forward rate constant as 𝐾#% and backward rate constant 𝐾$%. The total number of rate constant involved with 

the interaction network is 21 including one scaling constant. The pink color symbol represents the ThT binding 

with the secondary structure of the protein. 

 
Detail interaction network for ThT binding with the secondary structure of the protein: 

Interaction of the ThT molecule with the secondary structure of the protein has been schematized here. The 

reaction node has been described in Section-3 [STEP-9 & 10].  

 
 
 
 
 
 
Fig. S3 Detail interaction network of ThT with secondary structure of protein. The indices represents as k=1,2,3,4; 

n=1,2,3; x=a,b,c,d; l=1,2,3; m=1,2; y=a,b,c,d. All the variable corresponding to this network has been described in 

Table S2 and the corresponding parameter has been described in Table S3.  

 

 

 

M3 M1 M4 M1 AC 

I2 I1 I3 

Kx 

Ky 
M5 

Kx 

Ky 

Km 

Kmi 

I1 I4 

Ks Kt 

I4 

Kac 

M1 M2 
Kx 

Ky 

M1 M1 

Kx 

Ky 

I1 I1 
Ki 

Kj 
M1 

M1 M1 

M1 XX

I1a 

I1b X
X

I1c 

I1d M1 

X

M1 
M1 

I2a 

I2b X
X

I2c 

M1 
X

M1 I3a 

X

M1 

X

I3b 
X

I3c 

I3d M1 

X

M1 
M1 

I1 
Kc 

Kd 

M1 

Y
M1 

Y

M1 

Y

M1 M1 

B1 

Y

I1 
Kc 

Kd 
Y
X

B2 B3 

Ki 

Kj 

Ki 

Kj 

Ke Kf 

B1a 

B1b B1c 

B1d M1 

Y
M1 

M1 

Y

M1 M1 

Y

Y

B2a 

B2b B2c 

B2d 

I2d M1 

X

M1 

+	

+	

+	

+	

Ka 

Kb 

Ka 

Kb 

Kp 

Kq 

Kp 

Kq 
Bmy 

Bl 

BmyThT 

BlThT 

Inx 

Ik 

InxThT 

IkThT ThT 

ThT 

ThT 

ThT 



	 S8	

Classification of the proteins as (Class-1) and (Class-2): 
To make an inclusive model so that all type of amyloid forming protein based on their existing kinetic data can be 

fitted into our proposed model, we introduced two categories for proteins. The classification of the respective 

proteins as (Case-1) and (Case-2) used to establish the proposed general amyloid framework has been signified 

based on the available experimental data to study the aggregation kinetics for the respective proteins (Table S1). 

Once the protein has been classified in the category of (Case-1) or (Case-), only the interpretation of the 

molecular entity and molecular events to describe the aggregation mechanism varies (Table 1), but the core 

structure of the model remains similar. 

Table S1: Distinguishing the class of the proteins before fitting the kinetic data using our generic modeling 
approach. 

 
(Case-1) (Case-2) 

• Scientist has often observed the evolution of 
the partially folded intermediate while 
following the aggregation kinetics for the 
proteins under investigation. For such 
proteins (e.g. α-Syn), experimental data is 
available for Thioflavin-T data of total 
aggregates simultaneously measured with 
the kinetic data of the intermediates. We 
classified this type of protein as Case-1 
protein, where both kinds of data are 
available to optimize the kinetic parameters. 

• On the other hand, the partially folded 
intermediate has not been identified for 
many proteins (e.g. c-Myb) during the 
aggregation study. 

• The experimental data of partially folded 
intermediates is available, but the kinetic 
data for the intermediate was not 
simultaneously measured with the ThT data 
of amyloid formation (e.g. Aβ42 and TTR). 

• We have categories both of these two kinds 
of proteins as Case-2 proteins. 

 

 

Table S2: Abbreviated name of the species involved in the model 

Model variables representing the concentrations of various species are defined below: 

Symbol Description 

𝑻𝒉𝑻 The concentration of Thioflavin T dye 

𝑴𝟏 Monomer of the non-fibrillar random coil state, which linearly assembled into 

long-chain fibril. (For simplicity we defined the monomer as the minimum unit of 

the random coil state of natively unstructured protein.8–14 The assumption also 

holds good if the monomeric unit is the smallest unit of the natively folded protein 

undergoing self-association.15 We defined oligomer as any polymer rather than 

monomer that can be any type of structure (primary, secondary or tertiary 

structure of the protein). 

𝑴𝟐 Dimer of the non-fibrillar random coil state produced from the linear combination 

of the monomeric unit (𝑀%) 

𝑴𝟑 Trimer of the non-fibrillar random coil state produced from the linear combination 

of the monomeric unit (𝑀%) with dimer (𝑀)) 

𝑴𝟒 Tetramer of the non-fibrillar random coil state produced from the linear 

combination of the monomeric unit (𝑀%) with trimer (𝑀+) 

𝑴𝟓 Pentamer of the non-fibrillar random coil state produced from the linear 

combination of the monomeric unit (𝑀%) with tetramer (𝑀-) 
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𝑨𝑪 A critical assemble of the amyloidogenic protein which on the verge of 

transitioning into either partially folded intermediate (Case-1) or lower order 

minimal fibrillar unit (Case-2) 

𝑰𝟏 Basic (minimum) structural unit for lower-order fibril  (Case-2) or basic (minimum) 

structural unit for partially folded intermediate structure (Case-1) 

𝑰𝟐 Next higher-order elongation unit after (𝐼%) 

𝑰𝟑 Next higher-order elongation unit after (𝐼)) 

𝑰𝟒 Next higher-order elongation unit after (𝐼+).  The association-dissociation 

mechanism can continue up to various degrees of elongation unit before 

undergoing the next transition. To simplify our model we have assumed that this is 

the highest order of the structural degree can be attained for any particular 

protein in this state. 

𝑰𝒏𝒊 

n =1,2,3 and  

i =a,b,c,d 

Monomer mediated elongation unit for lower order fibrillar structure (Case-2) or 

elongation unit for partially folded intermediate structure (Case-1), generated 

through the combination of monomeric unit (𝑀%) with (𝐼0, 𝑛 = 1,2,3). 

𝑰𝒏𝒊𝑻𝒉𝑻, 

n =1,2,3 ; 

i =a,b,c,d 

and 

𝑰𝒌𝑻𝒉𝑻 

k=1,2,3,4 

 

 

 

ThT bounded complex of the corresponding units 

𝑩𝟏 Basic (minimum) fibrillar unit of mature fibril 

𝑩𝟐 Next higher-ordered fibrillar unit after (𝐵%) 

𝑩𝟑 Next higher-ordered fibril unit after (𝐵)). The fibrillar unit can vary up to any 

certain degree; we have assumed that the fibril structure can’t go beyond this 

structural degree to maintain simplicity in building our model. 

𝑩𝒎𝒊 

m =1,2 and  

i =a,b,c,d 

 

Fibril unit produced from secondary nucleation process 

𝑩𝒎𝒊𝑻𝒉𝑻 

m =1,2 and 

 i =a,b,c,d 

and 

𝑩𝒍𝑻𝒉𝑻 

l =1,2,3 

 

 

ThT bounded complex of the corresponding fibril units 
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Table S3: Description of all parameters involved in proposed canonical Models 

Symbol Description Unit Comment 

𝐊𝐱 
Primary nucleation rate or association rate of random coil (or any 

other structural) state of protein 
(µmol5%t5%) Fitted 

𝐊𝐲 The dissociation rate of random coil state of protein (t5%) Fitted 

𝐊𝐦 

Conformational transition rate from the final structure of the 

random coil state of the protein (𝑀8, 𝑥 = 3,4,5)  to a critical 

assembled structure or the activated state (AC) 

(t5%) Fitted 

𝐊𝐦𝐢 

Conformational transition rate from the activated state (AC) to 

the final structure of the oligomeric random coil state of the 

protein	(𝑀8, 𝑥 = 3,4,5) 

(t5%) Fitted 

𝐊𝐚𝐜 

Feedback rate of the final structure of the random coil state of the 

protein 	(𝑀8, 𝑥 = 3,4,5)  converted to the activated state (AC) 

facilitated by the highest ordered elongation unit BI<,	𝑘 = 3,4E 

(µmol5%t5%) Fitted 

𝐊𝐬 

Conversion rate of the critical assembled state (AC) to basic 

minimum oligomeric partially folded intermediate (Case-1) 

unit	(𝐼%) or to basic minimal lower-order (Case-2) fibrillar unit	(	𝐼%) 

(t5%) Fitted 

𝐊𝐭 Conversion rate of the basic minimum oligomeric partially (t5%) Fitted 

	

 folded intermediate (Case-1) unit	(	𝐼%) to critical assembled state 

(AC) or basic minimal lower-order (Case-2) fibrillar unit	(	𝐼%) to 

critical assembled state (AC) 

  

𝐊𝐢 
Self-association rate of the different units of BI<,𝑘 = 1,2,3	E 

with	(	𝐼%) 
(µmol5%t5%) Fitted 

𝐊𝐣 
Dissociation rate of the different units of BI<,𝑘 = 2,3,4	E, which 

formed from the self-association process 
(t5%) Fitted 

𝐧 ×𝑲𝒊	 	𝒐𝒓 

𝑲𝒊𝟏			  

Monomer (M%)	mediated growth rate of the different unit of 

BI<,𝑘 = 1,2,3	E and (𝐼0! , 𝑛 = 1,2,3; 𝑖 = 𝑎, 𝑏, 𝑐, 𝑑)  
(µmol5%t5%) Fitted 

𝐧 ×𝑲𝒋	
	𝒐𝒓 

𝑲𝒋𝟏			
 

Dissociation rate of the different unit of BI<,𝑘 = 2,3,4	E  and 

(𝐼0! , 𝑛 = 1,2,3; 𝑖 = 𝑎, 𝑏, 𝑐, 𝑑),	which produced from the monomer 

mediated process 

(t5%) Fitted 

𝐊𝐚 
Binding rate of the ThT with all type of unit of BI<,𝑘 = 1,2,3,4	E 

and (𝐼0! , 𝑛 = 1,2,3; 𝑖 = 𝑎, 𝑏, 𝑐, 𝑑) 
(µmol5%t5%) Fitted 

𝐊𝐛 

Dissociation rate of the ThT bounded complex of the 

corresponding unit of (I<𝑇ℎ𝑇, 𝑘 = 1,2,3,4)  and (𝐼0!𝑇ℎ𝑇, 𝑛 =

1,2,3; 𝑖 = 𝑎, 𝑏, 𝑐, 𝑑) 

(t5%) Fitted 

𝐊𝐞 

Transition rate of the highest-order intermediate unit (I<, 𝑘 = 3,4) 

to basic minimum fibrillar (Case-1) unit (B%) or transition rate of 

the lower-order fibrillar unit (I<, 𝑘 = 3,4) to higher-order fibrillar 

(Case-2) unit (B%)  

(t5%) Fitted 
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𝐊𝐟 

Transition rate of the basic minimum fibrillar unit (B%) to higher-

order intermediate  (Case-1) unit (I<, 𝑘 = 3,4) or transition rate of 

the higher-order fibrillar unit (B%) to lower-order fibrillar (Case-2) 

unit (I<, 𝑘 = 3,4)  

(t5%) Fitted 

𝐊𝐜 

Association rate of the minimum intermediate unit 	(IF)  with 

higher-order fibrillar (Case-1) unit	(BF, 𝑙 = 1,2)  or self-assemble 

rate of minimum lower-order fibrillar unit 	(IF)	with higher order 

fibrillar  (Case-2) unit 	(BF, 𝑙 = 1,2)  

(µmol5%t5%) Fitted 

𝐊𝐝 Dissociation rate of different fibrillar unit	(BF, 𝑙 = 2,3) (t5%) Fitted 

𝐧𝟏 ×𝑲𝒄	 	 

𝒐𝒓 𝑲𝒄𝟏			  

Association rate or Secondary nucleation rate of the different 

fibrillar unit	(BF, 𝑙 = 1,2)	𝑎𝑛𝑑	(BIJ, 𝑚 = 1,2; 𝑖 = 𝑎, 𝑏, 𝑐, 𝑑) 
(µmol5%t5%) Fitted 

 

𝐧𝟏 ×𝑲𝒅	 	 

𝒐𝒓 𝑲𝒅𝟏			  

Dissociation rate of the different fibrillar units (BIJ, 𝑚 = 1,2; 𝑖 =

𝑎, 𝑏, 𝑐, 𝑑), which produced from secondary nucleation process 

 

(t5%) Fitted 
 

𝐊𝐩 
Binding rate of the ThT with all different fibrillar unit	(BF, 𝑙 =

1,2,3) 
(µmol5%t5%) Fitted 

𝐊𝐪 

Dissociation rate of the ThT bounded complex of the 

corresponding fibrillar unit (𝐵N𝑇ℎ𝑇, 𝑙 = 1,2,3) and (𝐵O!𝑇ℎ𝑇,𝑚 =

1,2; 𝑖 = 𝑎, 𝑏, 𝑐) 

(t5%) Fitted 

𝐅 
Scaling factor that converts concentration of all species into the 

intensity 
(AU 𝜇𝑚𝑜𝑙⁄ ) Fitted 

𝐒 
Scaling factor that converts total concentration of species into the 

percentage of species 
- Fixed 

𝐏𝒕𝒐𝒕𝒂𝒍 The total amount of protein concentration. (𝜇𝑚𝑜𝑙) Fixed 

𝐓𝐡𝐓𝒕𝒐𝒕𝒂𝒍 The total amount of Thioflavin T concentration. (𝜇𝑚𝑜𝑙) Fixed 
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Table S4: Description of all parameters values of the best-fitted model optimized from proposed canonical 

models for each corresponding protein 

 
 
 

Parameters Lower 
bound 

Upper 
bound 

α-Syn 
[Model-1F] 

Aβ42 
[Model-2C] 

Myb 
[Model-1C]  

TTR 
[Model-1D]  

Kx 0.0001 10000 4.548 1.39 1.9 1.216 

Ky 0.0001 10000 0.0838 34.76 0.0056 0.311 

Kac 0.0001 10000 75.397 23.73 208.72 2.16 

Km 0.0001 10000 1.922 1.088 16.86 21.685 

Kmi 0.0001 10000 343.0 10.7 16.59 1.653 

Ks 0.0001 10000 1.065 5.92 1.73 35.3 

Kt 0.0001 10000 1.88 2.83 31.77 8.954 

Ki 0.0001 10000 34.09 18.68 22.23 3.47 

Kj 0.0001 10000 2.925 7.745 2.034 3.44 

Ki1 0.0001 10000 - 4.59 - - 

Kj1 0.0001 10000 - 0.639 - - 

Ke 0.0001 10000 0.418 5.16 139.4 1.547 

Kf 0.0001 10000 0.174 4.25 3.62 0.411 

Kc 0.0001 10000 172.85 1.02 11.13 10.893 

Kd 0.0001 10000 79.52 0.833 4.32 0.88 

Kc1 0.0001 10000 - 4.59 - - 

Kd1 0.0001 10000 - 8.14 - - 

Ka 0.0001 10000 0.986 12.48 38.105 1.315 

Kb 0.0001 10000 797.78 7.674 228.26 28.32 

Kp 0.0001 10000 0.86 1.23 12.24 1.4 

Kq 0.0001 10000 38.39 35.38 3.87 1.354 

n 0.0001 10000 0.56 - 18.27 0.308 

n1 0.0001 10000 1.8 - 2.95 1.9 

F 0.0001 1 0.0835 0.906 0.911 0.301 

S - - 0.33 10 5 1.562 

Ptotal - - 300 10 20 64 

ThTtotal - - 1000 10 25 10 
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Fig. S4 Calibration of the best-optimized (~3000 fits) model variants with the experimental data set for each 

corresponding protein. The green solid lines represent the fitted trajectory and the black dots represents the 

experimental data set with error bars, the N indicates the total number of experimental data points. (a) The best-

fitted trajectory (𝜒) = 100.92, 𝐴𝐼𝐶 = 240.17) of the total ThT bounded aggregates and (b) the time profile of 

the % of total partially folded intermediate aggregates, when Model-1F has been mapped simultaneously with 

the experimental data for α-Syn protein (300μM).12 Fig (c)  represents the simulated ThT bounded profile when 

Model-2C has been optimized (𝜒) = 19.39, 𝐴𝐼𝐶 = 92.8) taking protein aggregate data of Aβ42 protein (10μM).9   

(d) The best-fitted (𝜒) = 5.75, 𝐴𝐼𝐶 = 88.02)  simulated time course response of the total ThT bounded 

aggregates obtained by performing global fitting of Model-1C with the experimental data points in case of Myb 

protein (20μM).8 (e) The best-fitted trajectory  (𝜒) = 9.09, 𝐴𝐼𝐶 = 95.04) of the total ThT bounded aggregates 

when Model-1D has been simulated with the experimental data of TTR protein (64μM).11 For each case, the best-

fitted trajectory has been obtained by calibrating corresponding model with ~ 3000 fit sequences (For more 

details see Section-2). 
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Fig. S5 Variance of the estimated parameters for α-Syn protein from fitting variant Model-1F. The boxplot of the 

parameter set of 2% best fits from ~3000 fits with median 1.  
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Fig. S6 Variance of the estimated parameters for Aβ42 protein from fitting variant Model-2C. The boxplot of the 

parameter set of 2% best fits from ~3000 fits with median 1. .  
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 Fig. S7 Variance of the estimated parameters for Myb protein from fitting variant Model-1C. The boxplot of the 

parameter set of 2% fits from ~3000 fits with median 1.  
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Fig. S8 Variance of the estimated parameters for TTR protein from fitting variant Model-1D. The boxplot of the 

parameter set of 2% best fits from ~3000 fits with median 1.  

 

 
Fig. S9 Numerical analysis of the aggregation dynamics at low initial monomeric protein concentrations in case of 

α-Syn protein. (a) Time course simulation of Model-1F at 150𝜇𝑀, 140𝜇𝑀,	 and 100𝜇𝑀  total protein 

concentrations in case of α-Syn. Model simulations predict that for 100𝜇𝑀  concentration, although the 

simulation has been done keeping the scaling factor at its highest value 𝐹 = 0.99, the amyloid growth profile 

does not follow sigmoidal kinetics. (b) Model predicted time profile for random coil state (𝑅𝐶), partially folded 

intermediate (𝐼)	and β-sheet rich fibril (𝐵) for 100𝜇𝑀 total monomer protein concentration. The time profile of 

(𝑅𝐶), (𝐼)𝑎𝑛𝑑	(𝐵) indicates that the protein remains mostly in its random coil state throughout the simulation. 
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This signifies the fact that a minimum concentration (here 140𝜇𝑀	or above) is needed for the protein to drive 

the process of amyloidogenesis under the parametric condition provided in Table S4. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S10 Standard schematics for the estimation of the duration of the intermediate aggregates at any particular 

concentration of protein in case of α-Syn. Experimentally, the duration of the lag time (𝜏NST) and the duration of 

the helical intermediate (𝜏UV) for α-Syn protein at a particular protein concentration say, 300 𝜇M, have been 

quantified by Ghosh et al.12 We have plotted the simulated trajectories of (𝑅𝐶), (𝐼) and (𝐵) from the best-fitted 

Model-1F at that protein concentration (300 𝜇M), where (𝑅𝐶), (𝐼) and (𝐵) stands for the total random coil 

state, total intermediate and total fibril like aggregate, respectively. It has been observed that the sum of the 

experimentally calculated (𝜏UV) and	B𝜏NSTE	value i.e. (𝜏WXWSN)	corresponds to the time point of the simulated 

trajectory of intermediate (𝐼), which is consistent with 89% drop with respect to the maximum level of the 

intermediate (𝐼OS8). Now, this observation helps us to set a criterion to find out the duration of intermediate 

(𝜏UV)  at any given concentration. We can simulate the trajectory for (𝑅𝐶) , (𝐼)  and (𝐵)  at any given 

concentration using the best-fitted Model-1F under the given parametric domain (Table S4), where we can easily 

find out the (𝜏WXWSN), which is 89% drop of (𝐼OS8) and consequently can calculate the (𝜏UV) by subtracting 

the	B	𝜏NST	Efrom (𝜏WXWSN). 
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