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Amyloid fibrillation mechanism in the presence of inhibitor and lipid bilayers as revealed by
solid-state NMR spectroscopy
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Human calcitonin(hCT) is known as an amyloid forming peptide by taking two step
reaction mechanism such as homogeneous association to form nucleus (k;) and autocatalytic
elongation of the fibrils (k). In this study, three types of fibril inhibition mechanisms for hCT
were investigated. First, F16L and F19L-hCTs were prepared and the fibrillation kinetics were
examined. It turned out that the k, was significantly reduced in this mutants.. Second, charged
amino acid such as Asp can also inhibit the fibril formation of hCT. In this case, k; was
significantly reduced, while k, was not reduced. Third, polyphenol compound crucmin
completely inhibited the fibril formation. We have also examined the inhibition of fibril
formation of glucagon in the presence of lipid bilayers. In this case k, was decreased, while k;
was increased, indicating that lipids were affected to form amyloid fibril.
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Table 1. Kinetics parameters for fibril formation of WT-hCT, F19L-hCT and F16L-hCT

pH 7.4 pH3.3
ke (s7) ke (s*M™) ke (s7) ke (s*M™)
WT-hCT 2.79x10° 2.29 3.28x10° 2.04x10°
F19L-hCT 7.41x10° 2.90x107 1.27x10° 1.58x10°
F16L-hCT 1.52x10° 1.03x10% 1.85x10° 6.14x10*
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Fig. 2. Time course of fibril Fig. 4. Time course of fibril formation of hCT in

formation of hCT in addition of Asp addition of curcumin
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Table 2. Kinetics parameters for hCT in the presence of Asp

Ky (s) ke (s'M™)
Asp  0mM 2.33(+0.90)x10° 0.300(+0.042)
Asp 3.75 mM 2.17(+2.09)x10°® 0.363(+0.70)
Asp 7.50 mM 1.08(+0.99)x10°® 0.227(+0.041)
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Fig. 5. ®*C NMR spectra of monomer(top) and fibril(bottom) of ko [ZMRASAFAET D &
hCT. A: in the absence of lipids. B: in the presence of lipids. B AT EHVHIBHL
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Table 3. Kinetics parameters for glucagons in the absence and presence of lipids

ke (5 ke (s°M™)

Glucagon 3.34x10° 1.70x10
Glucagon + Bicelle 1.24x10° 3.98x107
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