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Introduction

Feather keratin is a highly conserved protein of 98 amino acids synthesized intracellularly in aves. [1] Recent observations that electrostatic rather than H-bonds stabilize
F-keratin structures make it necessary to revisit the usual filament-matrix models. [2,3] Therefore, in-situ X+ay diffraction experiments in tension and compression are
presented. A pronounced asymmetry in tension and compression of peacock feathers was observed on the nanoscale. Fkeratin forms a structure highly ordered crystalline in
the axial direction and less ordered in lateral direction. Furthermore, no difference between macro- and nanostrain in axial direction is observed, which makes a hierarchical
level between molecular scale and macroscale improbable. In lateral direction, filaments are weakly connected and there is no need to postulate the existence of a matrix. A
bamboo roll model for the arrangement of the filaments is proposed.

Characterization
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Slight asymmetry in compression and tension — Possion's ratio:

Tension: decreasing mean misorientation angle — small tendency towards

= 0.01 £ 0.09 v, A= O /e 00 higher alignment
Compression: Increasing mean misorientation angle — nanobuckling
In tension: € ~¢ — indicates no hierarchical levels in axial direction — high cross-linking within strands due to N- and C-termini
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In compression: nanobuckling and low Possion's ratio indicate weak cross-linking between strands
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N \'»J . Left SEM image: no straight crack could be achieved — very stable structure [4]
2 4 6 8 10 12 142 4 6 8 10 12 14 Middle SEM image: triangle-shaped fracture, which reveals a bundle structure
q, / nm’ q/nm’ of about 1 micron

Right SEM images: small bundles with a diameter of 50-200 nm can be observed

Conclusion

Axial direction: Macrostrain and nanostrain are nearly identical in tension — no hierarchical levels
Lateral direction: Compression instability suggests multiple hierarchical levels — 1D chain forms a bamboo roll

Aim: Model for the structural arrangement of all 98 amino acids
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