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Summary

We used solid-state 1°F-NMR relaxation to probe the folding and aggregation state of
membrane-active peptides in a bilayer environment. Using highly sensitive 1°F-NMR enabled
us to measure local relaxation parameters along the amino acid sequence. Two antimicrobial
peptides with distinct secondary structures and self-assembly properties were studied this
way, the a-helical peptide PGLa and the [(-strand forming peptide KIGAKI. Whilst T;-
relaxation, probing fast molecular motions, showed no variance along the peptide sequence,
strong variations in T,-relaxation reflect different local mobility on a slower timescale. In
particular in the case of KIGAKI, the relaxation experiments were able to reveal self-
assembly of the peptide...
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the magic angle, the rotational diffusion of the narrowing

peptides averages the anisotropic interactions to
zero, giving rise to substantial line narrowing and
signal/noise improvement. Because the  F-19F
dipolar coupling within the CF;-label is removed, the
measurement of T,-relaxation times is facilitated.
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Conclusions

We used solid-statel?’F-NMR relaxation measurements for the first time to scan the local
mobility of membrane-bound peptides along the amino acid sequence. This way we were
able to reveal a large variability of mobility on the slow time scales monitored by T,-
relaxation, and characterize the self-assembly behavior of the KIGAKI peptide.
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* Where is the peptide folded when bound on the membrane?
* Does the peptide self-assemble /oligomerize?
« Which parts of the peptide are involved in oligomerisation?

probing the local mobility
using °F-relaxometry.
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BE-label

The peptides were labeled in one varied position
with trifluoromethyl-bicyclopentylglycine (CF;-Bpg),
an artificial amino acid allowing a direct connection of
the 1°F-label with the peptide backbone.
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KIGAKI was labeled with both L- and D-CF;-Bpg,
which results in different aggregation behavior.

Aggregating B-strand peptide KIGAKI
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labeled with L-CF;-Bpg were found to be
lower than for PGLa, indicating higher rigidity
due to aggregation.
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