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Fig.1 Negative—TEM and Cryo—TEM images of Ac—KI,VK-CONH, self-assemblies formed at the concentration of
32 mmol/L and pH value of 3.0
(a) The Negative-TEM image of Ac-KI,VK-CONH, nanotubes with diameter statistics inserting at bottom right corner. (b) The Cryo-TEM image of

Ac-KI,VK-CONH, nanotubes.
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Fig.2 AFM images and the cross—section profile of Ac—KI,VK-CONH, nanotubes
(a) The height image of Ac-KI,VK-CONH, nanotubes with white arrow indicating the nanotube orifice. (b) The cross-section profile of Ac-KI,VK-

CONH, nanotubes. (c) The phase image of Ac-KI,VK-CONH, nanotubes.
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Fig.3 CD and FTIR spectra of Ac—KI,VK-CONH, self-assemblies formed at the concentration of 32 mmol/L
(a) The CD spectra of Ac-KI,VK-CONH, solution. (b) The FTIR spectra of Ac-KI,VK-CONH, solution.
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Fig.4 TEM images of silica obtained after 4 d incubation by using TMOS as silicon source and with different amounts of
ethanol at pH 7.0

(a) The amount of ethanol is 0 ul, with the bottom right inset indicating the silica nanotube diameter statistics. (b) The volume of ethanol is 380 pl.

(c¢) The volume of ethanol is 200 pl.
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Fig. 5 TEM images of silica obtained after 4 days incubation by using different amounts of TMOS as silicon source at pH 7.0

(a) The volume of TMOS is 20 pl, with the bottom right inset indicating the silica nanotube diameter statistics. (b) The volume of TMOS is 40 pl. (c)

The volume of TMOS is 80 pl.
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Fig. 6 TEM images of silica obtained after 4 d incubation
by using different silicon source as the precursors at pH 7.0
(a) The silicon source is TEOS. (b) The silicon source is TMOS.
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Fig.7 TEM images of silica obtained after 4 d incubation
by using TMOS as silicon source at different pH values
(a—d) The pH values are 5.0, 7.0, 8.0, 9.0, respectively.
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W &8, 2 Ten b B i e E I B
PR EEREAR (K) ., £2%4% (S). d&dk (H)
LRI, HhKE AT EA
sillaffins & e R AAEERIE 1A 03
BIMER . AR SCRITHIZ K Ac-KI,VK-CONH, {1 7
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Peptide monomer B-sheet structure

Peptide nanotube

NH, NH, NH, NH, NH,
+ + + & +
O O O O- (on
A SIi Sll\ Ii Sli S]i =
O/I\O/l O/I\O/l\o/l\o
| 1

—C)

Fig. 8 Proposed mechanism for the silica nanotubes fabrication by using peptide self—assemblies as templates

Ac-KI,VK-CONH, monomers firstly adopted a B-sheet conformation and then self-assembled into nanotubes with lysine residues distributing on their

surfaces. The lysines on the surfaces would provide ample catalytic sites for their reaction with TMOS (as can be seen in the dotted box) and promote

the formation of silica nanotubes.
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Biomimetic Synthesis of Silica Nanotubes by Using Short Peptide
Self—assemblies as Templates”

ZHAO Yu-Rong™, WANG Li, LI Xing-Fan, ZHANG Li-Min, WANG Dong, CHEN Cui-Xia
(College of Chemistry and Chemical Engineering, China University of Petroleum (East China), Qingdao 266580, China)

Abstract Objective As for the unique properties of good biocompatibility and excellent optical performance,
silica nanotubes have shown potential applications in different fields. The properties of the silica nanotubes were
well correlated with their size and morphologies. In order to prepare silica nanotubes with much larger size and
expand their applications in different fields, this study selected wide peptide nanotubes as templates for
biomimetic synthesis of silica materials. Methods In order to obtain silica nanotubes with relative large size,
here we prepared silica nanotubes by using wide nanotubes (with diameters of approximately 40 nm) self-
assembled by the bola peptide Ac-KI,VK-CONH, as templates through a biomimetic mineralization route. The
stability of the peptide nanotubes was firstly investigated and the results demonstrated that these nanotubes can be
easily destroyed by dilution, addition of organic solvents, or changing the solution pH value, showing poor
stability. Then, we chose methyl n-silicate (TMOS) with fast reaction rate as the precursor to prepare silica
nanomaterials and systemically explored the influence of different factors on the size and morphology of the silica
nanotubes. Results The results demonstrated that the ideal condition for preparing silica nanotubes with uniform
shape and size was using TMOS as precursor and keeping its concentration at 1.11%-3.33% (v/v) under neutral or
weak alkaline conditions. Conclusion This work successfully prepared silica nanotubes with relative large
diameter by using self-assemblies formed by a bola peptide as templates and silicon source with fast reaction rate,

which is of great significance and may expand the applications of wide silica nanotubes in different fields.
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