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Figure S1. Deconvolution and peak fitting of normalized FTIR spectra in amide I region of as-

spun SF fibers (A) and ethanol vapor treated SF fibers (B). The original spectra are black dashed. 

Each spectrum was fitted into 5 Gaussian peaks. Upon deconvolution, the best overlap of the 

reconstructed spectrum (yellow) with the original spectrum was obtained.   

From the entire ATR-FTIR spectrum, amide I region (1585-1710 cm-1) was chosen for 

quantitative analysis of secondary structures of SF and SF-CNT fibers before and after ethanol 

vapor treatment. Deconvolution was carried out using OriginLab software to fit Gaussian peaks 

using the following peak assignments: 1610 cm-1 (turns), 1625 cm-1 (β-sheet), 1650 cm-1 (α- helix / 

random coil), 1670 cm-1 (β-turns), and 1690 cm-1 (β-sheet) [1-2]. Peak FWHM were set to be 

identical (FWHM = 25 cm-1) for all peaks in each spectrum, while allowing the center value and 

the intensity of each peak to vary for optimization of spectral deconvolution (R2 > 0.98 for the best 

fitting). The percentage of secondary structural composition (in Figure 2E,F) was evaluated by 

integrating the area of each deconvoluted peak and then normalizing it to the total area of the 

amide I region of the fitted curve. Peaks at 1625 cm-1 and 1690 cm-1 were counted for β-sheets; 

peak at 1650 cm-1 was counted for α- helices and random coils. 
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Figure S2. Raman spectra of as-spun (black) and ethanol vapor treated (red) SF-CNT 0.1% 

fibers. 

The peaks associated with C-C stretches (900-1100 cm-1), amide III (1200-1300 cm-1), and 

amide I (1600-1700 cm-1) are characteristic for protein secondary structures [3]. In as-spun fibers, 

the peak around 525 cm-1 is characteristic for poly(alanine) in α- helix conformation [4-5], and the 

peak at 1100 cm-1 (ʋC-C) is associated to both α-helix and random coil structures [6-8]. The 939 

cm-1 (ʋC-N) [9], 1270 cm-1 (amide III)9  and 1657 cm-1 (amide I) [1, 4, 10] peaks are characteristic for 

α- helix conformation. The presence of these peaks suggests that α- helices and random coils are 

dominant secondary structures in the as-spun SF fibers. In contrast, ethanol treated SF fibers 

showed a strong peak at 1665 cm-1 (amide I) as well as peaks at 1227 cm-1 (amide III) and 965cm-

1, which identify β-sheet conformation [9]. Additionally, the bands at 525 cm-1, 939 cm-1 and 1100 

cm-1 disappeared. Collectively, the results confirmed that ethanol vapor treatment facilitates β-

sheet formation. 

 

 

 

 

 

 

 

 



 

Figure S3. Effect of SF-CNT fibers and ES on COLI / COLIII ratio. The ratio is derived from 

COLI and COLIII gene expression in fibroblasts cultured on SF-CNT 0.1% fibers under NS and 

ES conditions. The ratio derived from cells cultured on Petri Dish, before trypsinized and 

reseeded on the fibers, was also derived for comparison. 

The aligned, stiff SF-CNT fibers provided structural and mechanical cues to regulate the 

fibroblasts producing collagen at a reduced COLI/COLIII ratio, hence, remodel the surface to 

attain a softer matrix. In addition to boosting collagen synthesis, ES amplified the regulation 

effect by further lowering the COLI/COLIII ratio. The differencs are statistically significant: p < 

0.002 for plastic vs. NS and plastic vs. ES; p < 0.015 for NS vs. ES. 
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