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Fig. S1 Unstained HAADF-STEM image showing the twisted structure of the AcNNFGAILSS ribbons without negative staining. The strong scattering could be due to
the residual salts from the sodium phosphate buffer, which “stained” the ribbons.

Fig. S2 Negative stained TEM image showing the superstructures of AcNNFGAILSS ribbons. The diameter of single fibril was measured to be 6.4 nm.

Fig. S3 (a) Negative stained TEM image of Ac-NNFGAILSS twisted ribbons formed
by n = 3 fibrils. (b) The distance between ribbon crossovers was estimated by the grey
values along the ribbon of the selected region in (a) using the ImageJ software.
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Fig. S4 Negative stained TEM images showing the time-dependent, self-propagating
assembly of Ac-NNFGAILSS (4 mM) into twisted fibrils. (a) 0 hrs, (b) 6 hrs, (c) 12
hrs, (d) 48 hrs.

Fig. S5 ThT assay showing the kinetics of β-sheet formation of Ac-NNFGAILSS (4
mM) in the buffer solution.
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Fig. S6 Negative stained TEM images of Ac-NNFGAILSS ribbons (3.2 mM) in the (a)
absence and (b) presence of high concentration urea (4 M), showing the reduced
numbers of ribbons and the loss of twisted structures. In (b), the presence of fibrils
was likely due to the fact that the fibrils were either not completely dissociated by
urea or re-assembled during the incubation time.1,2 The peptide solution was
incubated with urea for 3 days to reach thermodynamic equilibrium before TEM
sample preparation.

Fig. S7 (a) FTIR full spectrum of Ac-NNFGAILSS ribbons, suggesting the formation
of parallel β-sheet structure. Details of the bands and the corresponding vibrational
modes are summarised in (b).
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Fig. S8 AFM imaging of the Ac-NNFGAILTT planar ribbons. (a) AFM image and (b)
the corresponding height profile along the dashed line.

Fig. S9 Negative stained TEM images showing the morphology of Ac-NNFGAILTT
fibrils (2.5 mM) at different ageing times. (a) 0 hrs, (b) 6 hrs, (c) 24 hrs, (d) 48 hrs.
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Fig. S10 (a) FTIR full spectrum of the Ac- FGAILTT ribbons. The peaks within
the amide I and amide II regions are labelled in (b), suggesting a parallel β-sheet
structure. More details of the bands and the corresponding vibrational modes
are summarized in (c).

Fig. S11 Comparison of the (a) CD spectra and (b) ThT assay of Ac-NNFGAILSS
and Ac-NNFGAILTT, which showed the stronger β-sheet registry in the latter. The
figures were obtained and replotted from Fig. 4b, 5g and 6a in the main text.
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Fig. S12 Comparison of the aggregation properties of Ac-NNFGAIL and AcNNFGAILSS fibrils by ThT assay. The peptide solutions (2.5 mM) were mixed with
ThT (10 µM) and aged in the phosphate buffer (20 mM, pH 7.5). Fluorescence
measurement was performed at ex. 440 nm and em. 485 nm.

Fig. S13 Rheological measurements of (a) Ac-SSNNFGAILSS and (b) AcTTNNFGAILTT hydrogels. Frequency sweep was performed at 0.1-50 rad/s with 0.1
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% strain, to assess the storage (G’) and loss (G”) moduli. (c, d) Comparison of the G’
of Ac-SSNFGAILSS and Ac-TTNNFGAILTT hydrogels showing the enhanced
hydrogelation property by substitution of serine residues with threonine; In (d), AcTTNNFGAILTT showed a 20-fold increase in G’ at 15.8 rad/s.

Fig. S14 Negative stained TEM image of Ac-TTNNNFGAILTT fibrils showing the
untwisted structure with an average diameter of 9.8 nm.

Fig. S15 Comparison of the aggregation properties of Ac-SSNNFGAILSS in the
presence of additional salt by ThT assay. The peptide solutions (2.5 mM) were mixed
with ThT (10 µM) and NaCl at difference concentrations (150 mM, 50 mM, 25 mM
and 0 mM) in the phosphate buffer (20 mM, pH 7.5). The fluorescence measurements
were performed at ex. 440 nm and em. 485 nm.
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Fig. S16 (a) Negative stained TEM image showing the twisted structure of AcSSNNFGAIL fibrils, and (b) comparison of the aggregation properties of AcNNFGAIL and Ac-SSNNFGAIL fibrils by ThT assay. The peptide solutions (2.5 mM)
were mixed with ThT (10 µM) and aged in the phosphate buffer (20 mM, pH 7.5).
Fluorescence measurement was performed at ex. 440 nm and em. 485 nm.
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