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Creating Collagen Nanowire Arrays by ‘Bottom-Up’ and
‘Top-Down’ Approaches on Mica Lattice Planes
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Science and Technology, Nanjing 210094, China)

Abstract: By using the mica (001) lattice plane as the substrate and rat tail type I collagen monomers as
adsorbates, both  ‘bottom-up’ self-assembly of protein monomers guided by the substrate and ‘top-down’
manipulation of protein membrane by AFM tip were investigated: (1) both preparation approaches can fabricate

(2) the

‘reverse-phase biomineralization’ mechanism arising from the cooperative recognition and regulation between the

collagen nanowire arrays with precisely controllable structures; ‘bottom-up’ approach was due to the

protein and substrate at the interface; (3) the

‘top-down’ manipulation was based on the ‘molecular broom’

mechanism of the AFM tip in the Contact Mode.
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Top trace in (B): colored by chains; Center trace in (B): colored by residues: Gly, Pro and Hyp; Bottom trace in (B): colored by atom C, O, N, H

1
Fig.1

(A) = BE:2M, muscovite) ) — 2 R L5 1&]; (B) LA(Gly-Pro-Hyp), 8B 1 i S5 4 B B0k 43 - 254
(A) Structure of mica (2M, muscovite) two-layer unit cell; (B) Collagen monomer model (Gly-Pro-Hyp),
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Fig.2 AFM images of collagen nanowires bottom-up grown on mica (001) lattice plane
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Tapping mode, the arrow is along the cantilevers long axis; (A) not pretreated by AFM contact mode; (B) after two scans in contact

mode with the line-scanning direction parallel to the arrow

3 R AN o B E L E— X AFM E

Fig.3 AFM images of the same collagen coated mica surface
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Due to the distortion, the O, atoms are depressed below the basal plane, thus constructing a set of negatively charged troughs along the [110]

direction as indicated by arrows; (A) a view around one unit cell; (B) a view of about nine parallel unit cells
Kl 4 =Bk SRR Y 40708 T LE001) b IfT 1 i s
Fig.4 Oxygen atoms of mica unit cell projected onto the (001) lattice
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Fig.5 TEM/SAED experimental results of mica surface covered with collagen nanowires: (A) Typical defocused TEM image with

®)

collagen nanowires visible; (B) Diffraction pattern taken from the red circle of A
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Fig.6 EBSD experimental results of mica surface covered with collagen nanowires: (A) SEM image of gold coated mica with

collagen nanowires visible; (B) diffraction pattern of mica taken from an empty zone
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Fig.7  *Molecular broom” mechanism in AFM contact mode
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Fig.8 Collagen nanowires ‘top-down’ created by AFM

tip on mica lattice plane
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Fig.9 Transmittance of collagen nanowires created by

‘bottom-up’ and ‘top-down’ approaches on

mica lattice plane
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Supporting information is available at http://www.wjhxxb.cn
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