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Sample preparation. Thioflavin-T (Th-T), insulin and all organic solvents were obtained from Sigma-Aldrich (St. Louis, MO, 

USA). Before use, Th-T was recrystallized three times in ethanol. The purity was verified by MALDI Mass spectroscopy.  Th-T 

concentration nm in double-distilled water purified through a Milli-Q system (Millipore, USA) was determined using an 

absorptivity of 35 000 M-1·cm-1 at 412 nm. Amylin Wt (and its Retro and Design forms), amyloid  peptide 1-40 (A40) and 1-

42 (A42) were obtained from BioPeptide (San Diego, Ca, USA). HET-s(218-289), Sup35 and Ure2p proteins were expressed as 

a C-terminal histidine-tagged construct in Escherichia coli  and purified under denaturing conditions (50 mMTris at pH 7.2, 300 

mMNaCl and 6 M GuHCl buffer) for HET-s(218-289) and Sup35, and under native conditions (50 mMTris at pH 7.2, 300 

mMNaCl buffer) for Ure2p by affinity chromatography on Talon histidine-tag resin (ClonTech, Mountain View, CA, USA). 

When necessary, buffer was exchanged by gel filtration on Sephadex G-25 column (Amersham, Uppsala, Sweden). The proteins 

were conserved at 277.15 K. For expression, 2 L DYT medium were inoculated with an overnight culture of BL21(DE3) bearing 

the plasmid to be expressed at 310.15 K. When an absorptivity at 600 nm of 0.8-1.0 was reached, the bacteria were induced with 

1 mM of isopropyl-1-thio--D-galactopyranoside for 2 h at 310.15 K, then the culture was centrifuged and the cell pellet frozen 

at 253.15 K.Th-T bindings were performed at pH7 with a Th-T concentration of 25M and 10 or 100M of protein. 

Methods. Gas phase geometry optimizations for Th-T have been carried out at the B3LYP1-3 level of theory with the 6-31G(d) 

basis set. In the case of Th- -sheet structure, optimizations have been performed at the 

B3LYP-D level; that is, adding an empirical correction for dispersion of the form –C6·R
-6 (s6=1.05)4 to the B3LYP energy. In 

this case, we also used the 6-31G(d) basis set for geometry optimizations. The absorption spectra were computed using the TD-

DFT methodology with the same functional and the 6-31++G(d,p) basis set by means of single point calculations at the 

optimized B3LYP/6-31G(d) geometries.  

The absorption spectra of the dimer species were computed using the following procedure. Two Th-T molecules were placed 

aligned as shown in Figure S0 at a distance d. The distance d was kept fixed at 16, 17 and 18 Å. For each value of the distance d 

the value of   was varied from 180 to 75 degrees and the rest of the geometrical parameters were optimized at the B3LYP/6-

31G(d) level. Finally, the absorption spectra were obtained by single point TD-DFT calculations at the optimized geometries 

using the B3LYP/6-31++G(d,p) method. All calculations were carried out with the Gaussian09 program package. 5 
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Table 1 Th-T emission and excitation wavelengths in the 

presence of amyloid proteins and organic solvents 

 

 

 

 

 

 

 

 

Table S2 Theoretical results gas phase Th-T and Th-T 

-sheet structure 

System a ex fb 

Th-T 34.1 403.5 0.856 

Th- -sheet 20.8 414.8 0.862 

 

aDihedral angle between the benzothiazole and the dimethylaniline 
moieties in the optimized ground state. 
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bOscillator strength. 

 

 

Table S3 Values of the wavelength for the two exciton-coupled states of the Th-T dimer computed at 

different distances and angles as defined in the methods section 

 d=16 Å d=17 Å d=18 Å 

 1 2  1 2  1 2  

180º -- -- -- 407.5 397.1 10.4 407.5 397.9 9.6 

165º 408.5 396.4 12.1 407.8 397.3 10.5 407.2 398.2 9.0 

150º 408.3 396.4 11.9 407.9 397.1 10.8 407.1 398.1 9.0 

135º 408.2 396.4 11.8 407.9 397.0 10.9 407.1 397.7 9.4 

120º 409.2 395.5 13.7 409.1 397.0 12.1 407.3 397.5 9.8 

105º 410.8 396.3 14.5 409.9 397.0 12.9 408.7 396.9 11.8 

90º 412.0 396.4 15.6 410.4 396.9 13.5 408.6 396.9 11.7 

75º 411.3 394.7 16.6 410.2 395.8 14.4 409.7 396.6 13.1 
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                              Fig. S1 Solvent viscosity dependence on Th-T fluorescence enhancement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



 5 

 

 

 

Fig. S2 Th-T normalized excitation and emission spectra in glycerol (a), ethanol (b), water (c), ethylenglycol (d) and 

polyethylenglycol (PEG-4000) (e). 
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Fig. S3 Th-T excitation and emission spectra in presence of 100M of soluble (a)and aggregated (b)insulin, and soluble (c) and 

disordered (d), bundled  (e), unitary HET-s PFD fibrils(f), and fibers of A40 (g), Sup35 (h), Ure2p (i), and amylin Wt(j), Retro 

(k) and Design (l). 
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Front view Side view 

 

 

 

 

 

Fig. S4 B3LYP optimized structure of Th- -sheet made of five strands of the 

CH3(NHCOCH2)3NHCOCH3.  
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Fig. S5 Deconvolution of Th-T excitation spectrum in presence of amyloid fibrils (a) and scheme of Th-T dimer orientation 

options (b). In the deconvolution, real spectra, ∑ peaks, peak I, II and III, and Bg are the Th-T excitation spectrum in presence of 

fibrils, the sum of deconvoluted peaks, each deconvoluted band and the baseline line, respectively The scheme displays the 

orientation dependence in exciton coupling between two Th-T monomers and their induced electric dipoles (double head arrows). 

The solid arrows connecting ground (G) and exited (E) states represent allowed transitions; the dashed arrows represent 

forbidden transitions. In-line (J-aggregate), oblique aggregate and face-to-face (H-aggregate) representation. Note that figure S5b 

is reprinted with permission from Ref. 19 in the main text. 
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Fig. S6 Values of the oscillator strength for the two exciton-coupled states of the Th-T dimer computed at different distances and 

angles as defined in the methods section. Values of d are in Å and angles in degrees. 
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Figure S7. Parameters used to define the Th-T dimers. 
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