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Proteins, chitin and keratin form the elementary building blocks of many biomaterials. How these molecules
assemble into larger, macroscopic structures with very different properties is the fundamental question we
are trying to answer [1].

Squid pen is a transparent backbone inside the squid, which supports the mantle of the squid. The pens show
a hierarchical, self-similar structure under the microscope and the AFM with fibers from 500μm to 0.2μm in
diameter. The chitin molecules form nano-crystallites of monoclinic lattice symmetry surrounded by a protein
layer, resulting in β-chitin nano-fibrils. Signals corresponding to the α-coil protein phase and β-chitin were
observed in X-ray experiments in-situ. The molecular structure is highly anisotropic with 90% of the α-coils
and β-chitin crystallites oriented along the fiber-axis indicating a strong correlation between the structures
on millimeters down to the molecular scale [2].
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