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Abstract:  

Protein amyloid fibrils have widespread implications for human health. Over the last twenty years, 

fibrillation has been studied using a variety of crowding agents to mimic the packed interior of cells 

or to probe the mechanisms and pathways of the process. We tabulate and review these results by 

considering three classes of crowding agent: synthetic polymers, osmolytes and other small 

molecules, and globular proteins. While some patterns are observable for certain crowding agents, 

the results are highly variable and often depend on the specific pairing of crowder and fibrillating 

protein. 
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Table S1. Abbreviations and average molecular weights for polymers referenced in the text.  

 

Synthetic Polymer Numerical Descriptor Average Molecular weight (Da) 

PEG- 200  200 

 400 400 

 600 600 

 1000 1000 

 2000 2000 

 3350 3350 

 3500 3500 

 4000 4000 

 4400 4400 

 6000 6000 

 8000 8000 

 10,000 10,000 

 20,000 20,000 

 200,000 200,000 

Ficoll- 70 70,000 

 400 400,000 

Dextran- 70 70,000 

 100 100,000 

 138 138,000 

 200 200,000 

 250 250,000 

 500 500,000 

HPC 100 100,000 

 370 370,000 

 1000 1,000,000 

UCON 5400 5400 

   

 

Footnotes: PEG, polyethylene glycol; HPC, hydroxypropylcellulose; UCON is a trade name.  
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Table S2. Effects of macromolecular crowders in intrinsically disordered proteins (IDPs). Table is arranged alphabetically by protein.  

 

Test Protein Cosolute Effect 

-synuclein BSA Promotes fibrillation [1] 

 
Dextran 70 Promotes fibrillation [2] 

 
Dextran 100 Decreases lag phase and elongation rate [3] 

 
Dextran 138 Promotes fibrillation [1,4] 

 
Dextran 200 Promotes fibrillation [5] 

 
Dextran 250 Decreases lag phase and elongation rate [3] 

 
Dextran 500 Decreases lag phase and elongation rate [3] 

 
Erythritol Promotes fibrillation [6] 

 
Ethylene Glycol Promotes fibrillation [4] [6] 

 
Ficoll 70 Promotes fibrillation [1,2,4,7] 

 
Ficoll 400 Promotes fibrillation [1,4,7] 

 
Glucose Promotes fibrillation [5] 

 
Glycerol Promotes fibrillation [1] 

 Glycerol (0.25-2 M) Promotes fibrillation [6] 

 Glycerol (4.0-6.0 M) Hinders fibrillation [6] 

 
HEWL Promotes fibrillation [1] 

 
HPC 100 Increases lag time and decreases elongation rate [3] 

 
HPC 370 Increases lag time and decreases elongation rate [3] 

 HPC 1000 Increases lag time and decreases elongation rate [3] 

 
PEG 200 Promotes fibrillation [1,4] 

 
PEG 400 Promotes fibrillation [1,4] 

 
PEG 600 Promotes fibrillation [1,4], Hinders fibrillation [8] 

 
PEG 1000 Increases lag time and fibrillation rate [8] 

 
PEG 2000 Promotes fibrillation [1,2,7] 

 
PEG 4000 Decreases lag time and fibrillation rate [8] 

 
PEG 4400 Promotes fibrillation [9] 

 
Sorbitol Hinders fibrillation [6] 

 
TMAO Promotes fibrillation [7,10] 

 
Trehalose Promotes fibrillation [11] 

 
UCON 5400 Hinders fibrillation [9] 

 
Xylitol (< 2 M) Promotes fibrillation [6] 

 
Xylitol (2 M) Hinders fibrillation [6] 

-synuclein Erythritol Hinders fibrillation [12] 

 Ethylene Glycol (< 4.5 M) Hinders fibrillation [12] 
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 Ethylene Glycol (> 4.5 M) Promotes fibrillation [12] 

 Glycerol Hinders fibrillation [12] 

 Sorbitol Reduce lag time, increases fibrillation rate [12] 

 Xylitol Promotes fibrillation [12] 

Histone Dextran 100,000 Decreases lag phase [3] 

 Dextran 250,000 Decreases lag phase, increases elongation rate [3] 

 Dextran 500,000 Decreases lag phase, increases elongation rate [3] 

Histone, pH = 2 PEG 3500 Promotes fibrillation {Citation} 

Histone, pH= 7.5 PEG 3500 Hinders fibrillation 

Tau Protein Dextran 70 (50-100 g/L) Promotes fibrillation [13] 

 Dextran 70 (100 g/L) Hinders fibrillation  [13] 

 Ficoll 70 Promotes fibrillation [13] 

 Sucrose Hinders fibrillation  [13] 

Phosphorylated Tau 244-

441 

Dextran 70 Promotes fibrillation [14] 

 Ficoll 70 Promotes Fibrillation [14] 

Unphosphorylated Tau 

244-372 

Dextran 70 Promotes fibrillation [14] 

 Ficoll 70 Promotes Fibrillation [14] 

 PEG 20,000 Promotes fibrillation [14] 

MET 16 Glycerol Hinders fibrillation [15] 

 Sorbitol Hinders fibrillation [15] 

 Triethylene Glycol No effect [15] 

PI3-SH3 Dextran 200 Promotes fibrillation [5] 

 Glucose Promotes fibrillation [5] 

V6 (3HmutWil mutant) Glucose Hinders fibrillation [16] 

 Sucrose Hinders fibrillation [16] 

 Trehalose Hinders fibrillation [16] 

Footnotes. HEWL, hen egg white lysozyme; PrP, prion protein; HypF-N, N-terminal domain of the E. coli HypF protein; PI3-SH3, 

Src-homology 3 domain of phosphatidyl-inositol-3-kinase; PEG, polyethylene glycol; HPC, hydroxypropylcellulose; UCON is a trade 

name. 
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Table S3. Effects of crowding on monomeric globular proteins. Data are arranged by protein name in alphabetical order. 

Test Protein Cosolute Effect 

-lactoglobulin Dextran 70 Promotes fibrillation [17] 
 

PEG 400 Promotes fibrillation [17] 

 
PEG 8000 Promotes fibrillation [17] 

 
PEG 20,000 Promotes fibrillation [17] 

Bovine Carbonic Anhydrase Dextran 70 Hinders fibrillation [18] 

 
Ficoll 70 Hinders fibrillation [18] 

BSA Glycine Betaine Promotes Fibrillation [19] 

 
Hydroxyproline Hinders fibrillation [19] 

 
Proline Hinders fibrillation [19] 

 
Sarcosine Hinders fibrillation [19] 

 
Sorbitol Hinders fibrillation [19] 

HEWL Ascorbic acid Hinders fibrillation [20] 

 
Dextran 70 Hinders fibrillation [14] 

 
Dextran 100 Decreases elongation rate [3] 

 
Dextran 200 Promotes fibrillation [5] 

 
Dextran 250 Decreases elongation rate [3] 

 
Dextran 500 Decreases elongation rate [3] 

 
Ficoll 70 Hinders Fibrillation [14] 

 
Glucose Hinders fibrillation [5] 

 
Hydroxyproline Hinders fibrillation [21] 

 
Proline Hinders fibrillation [21] 

 
Sarcosine Hinders fibrillation [21] 

 
TMAO Promotes fibrillation [7,10] 

HEWL, seeded PEG 20,000 Promotes fibrillation [22] 

HEWL, unseeded PEG 20,000 Hinders fibrillation [22] 

HypF-N Betaine Hinders Fibrillation [23] 
 

Glycerol Hinders Fibrillation [23] 
 

Proline Promotes Fibrillation [23] 

 
Sarcosine Hinders Fibrillation [23] 

 
Sucrose Hinders Fibrillation [23] 

 
TMAO Hinders Fibrillation [23] 

 
Trehalose Hinders Fibrillation [23] 

 
Urea Hinders Fibrillation [23] 

PrP Ectoine Hinders fibrillation [24] 

 Hydroxyectoine No effect [24] 
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Human PrP Ficoll 70 Promotes Fibrillation [14] 

 Ficoll 400 Promotes Fibrillation [14] 

Human PrP D178N Ficoll 70 Promotes Fibrillation [14] 

 Ficoll 400 Promotes Fibrillation [14] 

Human PrP E196K Ficoll 70 Promotes Fibrillation [14] 

 Ficoll 400 Promotes Fibrillation [14] 

Rabbit PrP Dextran 70 Hinders fibrillation [14] 

 Ficoll 70 Hinders fibrillation [14] 

 PEG 20,000 Hinders fibrillation [14] 

 PEG 20,000 Hinders fibrillation [14] 

Footnotes. HEWL, hen egg white lysozyme; PrP, prion protein; HypF-N, N-terminal domain of the E. coli HypF protein; PI3-SH3, 

Src-homology 3 domain of phosphatidyl-inositol-3-kinase; PEG, polyethylene glycol; HPC, hydroxypropylcellulose; UCON is a 

trade name. 
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Table S4. Effects of crowding on oligomeric globular proteins. Data are arranged by protein name in alphabetical order. 

Protein  Cosolute Effect 

-lactalbumin BSA Promotes fibrillation [1] 

 
Dextran 100 Increases lag phase, decreases elongation rate [3] 

 Dextran 250 Increases lag phase, decreases elongation rate [3] 

 
Ficoll 70 Promotes Fibrillation [7] 

 
Fructose Hinders fibrillation [25] 

 
Fructose + Sucrose Hinders fibrillation [25] 

 
Glucose Hinders fibrillation [25] 

 
HPC 100 Increases lag time and decreases elongation rate [3] 

 
HPC 370 Increases lag time and decreases elongation rate [3] 

 HPC 1000 Increases lag time and decreases elongation rate [3] 

 
PEG 3500 Promotes fibrillation [7] 

 
Sucrose Hinders fibrillation [25] 

Hemoglobin Dextran 70 Promotes fibrillation [26] 

 
PEG 4000 Promotes fibrillation [26] 

 
PEG 6000 Promotes fibrillation [26] 

Insulin Betaine Hinders fibrillation [27,28] 

 
Citrulline Hinders fibrillation [27,28] 

 
Dextran Promotes fibrillation [5] 

 
Ectoine Hinders fibrillation [27] 

 
Fructose Hinders fibrillation [29] 

 
Glucose Hinders fibrillation [5] [29] 

 
Maltose Hinders fibrillation [29] 

 
PEG 4400 Promotes fibrillation [9] 

 
Proline Hinders fibrillation [28] 

 
Raffinose Hinders fibrillation [29] 

 
Sorbitol Hinders fibrillation [28] 

 
Sucrose Hinders fibrillation [30] [29] 

 
Trehalose Hinders fibrillation [27,29] 

 
UCON 5400 Hinders fibrillation [9] 

 
Urea Promotes fibrillation [29] 

Insulin, pH = 2 Ficoll 70 Promotes fibrillation [7] 

 PEG 2000 Promotes fibrillation [7] 

Insulin, pH = 2.5 Dextran 100 Decreases elongation rate [3] 

 Dextran 250 Decreases elongation rate [3] 

 Dextran 500 Decreases elongation rate [3] 
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 HPC 100 Increases lag time and decreases elongation rate [3] 

 HPC 370 Increases lag time and decreases elongation rate [3] 

 HPC 1000 Increases lag time and decreases elongation rate [3] 

Insulin, pH = 7.5 Dextran 100 Increases lag phase, decreases elongation rate [3] 

 
Dextran 250 Increases lag phase, decreases elongation rate [3] 

 
Dextran 500 Increases lag phase, decreases elongation [3] 

 
Ficoll 70 Hinders fibrillation [7] 

 
HPC 100 Increases lag time and decreases elongation rate [3] 

 
HPC 370 Increases lag time and decreases elongation rate [3] 

 HPC 1000 Increases lag time and decreases elongation rate 

SOD1 A4V Dextran 70 Promotes fibrillation [14] 

 
PEG 20,000 Promotes fibrillation [14] 

Footnotes. SOD1, superoxide dismutase 1; PEG, polyethylene glycol; HPC, hydroxypropylcellulose; UCON is a trade name. 
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Table S5. Effects of crowding on small peptide hormones. Data are arranged by protein name in alphabetical order. 

 

Protein Cosolute Effect 

Glucagon Betaine Promotes fibrillation [31] 
 

Ectoine Promotes fibrillation [31] 
 

Glucose No effect [31] 
 

Glycerol No effect [31] 
 

Glycine Betaine Promotes fibrillation [31] 
 

Sarcosine Promotes fibrillation [31] 
 

Sorbitol No effect [31] 
 

Sucrose No effect [31] 
 

Taurine Promotes fibrillation [31] 
 

Trehalose No effect [31] 

hIAPP Betaine Hinders fibrillation [32] 
 

BSA Hinders fibrillation [33] 
 

Ficoll 70,000 No effect [33] 
 

HEWL Hinders fibrillation [33] 
 

TMAO Hinders fibrillation [32] 
 

Urea Hinders fibrillation [32] 
 

Dextran 70, 10-20% No effect [33] 
 

Dextran 70, 30-40% Hinders fibrillation [33] 

Insulin  Chain Dextran 200 Promotes fibrillation [5] 

 Glucose Promotes fibrillation [5] 

Footnotes. hIAPP, human islet amyloid polypeptide; PEG, polyethylene glycol; HPC, hydroxypropylcellulose; UCON is a trade 

name. 
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