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Figure 5
Solid-state nuclear magnetic resonance–determined models of three polymorphs of amyloid fibrils formed by Aβ1–40. The upper row
gives views down the protofilament axes; the lower row gives views of six layers more nearly perpendicular to the protofilament axes. All
three polymorphs contain parallel, in-register β-sheets. (a) Striated ribbons (72, 73) grown under agitating conditions. Each molecule
forms a U shape, with residues 30–40 of the two molecules forming a homo-steric zipper at an approximate 2-fold axis of symmetry.
Residues 23–29 form bends, with residue D23 salt bridging to K28, and residues 10–20 form the extended strands farthest from the
2-fold axis. Each U may be considered a hetero-steric zipper in which two different β-sheets form a tight, dry interface. Protein Data
Bank (PDB) code 2LMN. (b) Twisted pairs grown under quiescent conditions form a similar U-shaped structure, but in this case three
molecules are related by an approximate 3-fold axis of symmetry near residue 35 (74). PDB code 2LMQ. (c) Aβ1–40, bearing the Osaka
mutation (!22) (75). The two sharply kinked molecules of the protofilament meet at a 2-fold axis of symmetry near residue 36. The
molecule makes sharp kinks at glycine residues. PDB code 2MVX. In all three models, glycines and apolar residues are green, positively
charged residues are blue, and negatively charged residues are red.

of Aβ1–40 determined by ssNMR are shown in Figure 5 (72–74). Although all are of Aβ1–40,
these polymorphs appear distinctly different. The fibril shown in Figure 5a was grown under
agitating conditions, whereas the fibril in Figure 5b was grown under quiescent conditions. The
most obvious difference is that the protofilament of Figure 5a is a dimer with approximate 2-fold
symmetry, and Figure 5b is a trimer with approximate 3-fold symmetry. In both, the Aβ1–40

molecules are U shaped, with residues 10–22 in one arm of the U and residues 30–40 in the other
arm. In both, the β-sheets are parallel and in-register, with each Aβ1–40 molecule sitting exactly
above the molecule below it in the sheet.

A third ssNMR structure for Aβ1–40 is shown in Figure 5c, quite different from the others. As
in Figure 5a, the protofilament is a dimer, with β-sheets parallel and in-register, but instead of
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