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Content description

This document elaborates on the NMR (Table S1, Figure 1S and S2) and statistical methodology used
in the work indicated in the title. It also presents some additional results related to the choice of number
of clusters that were not presented in the main document (Figure S3), and present representations of all
structures within each cluster (Figure S4), as well as results of Molecular Dynamics simulations of A-

Cage-C in explicit water (Figure S5).

NMR experiments

The main document covers only basic information regarding the set-up of the *'P, HN-HSQC, HC-
HSQC, and triple-resonance experiments. Table S1 includes a more complete set of acquisition
parameters. Abbreviations used are Spectral Width (SW), points in the Time Domain (TD), Number of
Scans (NS), number of Dummy Scans (DS), and Receiver Gain (RG).

Table S1. Selected acquisition parameters for NMR experiments

Experiment Parameter
SW1 SW2 SW3 TD1 TD2 TD3 NS DS RG
1D 3P | 20 ppm - - 32k - - 64 7290
HN-HSQC 16 ppm - 30 ppm - 128 4 16 512
HC-HSQC | 13 ppm | 100 ppm - 128 - 4 724
HNCO 20 ppm 64 10 512
HNCA 2048 48 64 14 724

30 ppm

HN(CO)CA | 12ppm | 30ppm 48 12 2 724
CBCANH 75 ppm 64 128 10 724
CBCA(CO)NH 64 8 575




HN-HSQC Fingerprints of A-Cage-C with resonance assignments in the absence of bicelles
The focus of the work is on the membrane associated state and the requirements of binding. To save
focus the main document and save space HN-HSQC fingerprints in the absence of bicelles are presented

here with resonance assignments superimposed.
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Figure S1: 'H-'"N HSQC fingerprints and assignments of A-Cage-C in the absence and presence of
bicelles at pH 7.0. A) 'H-""N HSQC of A-Cage-C at pH 7.0 with backbone resonance assignments
superimposed. B) As in A, but also the 'H-"’N HSQC of A-Cage-C at pH 7.0 in the presence (blue) of

bicelles.



Chemical Shift Perturbation analysis of A-Cage-C resonances
This data presents the perturbation in the HN and N resonances of A-Cage-C in the absence of bicelles
atpH 7.0 vs pH 4.5.
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Figure S2: Chemical shift perturbation (CSP) analysis obtained from comparison of the A-Cage-C
peptide resonance assignment at pH 7.0 and pH 4.5 in the absence of bicelles. Amino acids at positions
indicated by the arrows with stars (*) showed signal broadening beyond detection upon binding to
bicelles. Panel insets: A-Cage-C Sequence information aligned with horizontal axis residue number.
Red, black and blue capital letters indicate Helix A, Trp-Cage, and Helix C motifs; lower case letters
indicate two remaining residues from TEV cleavage; Red frames indicated predicted helixes; White,
light blue and dark blue boxes indicate increasing AMYLPRED2 consensus. For further details, see

Figure 2 and Materials and Methods in the main document.



Selection of number of clusters
10 000 conformations were generated using Flexible Meccano' for A-Cage-C in the presence and

absence of bicelles. We used two criteria for selecting the optimal number of clusters to include in our
analysis, pseudo F-statistics (pSF) and the Davies-Bouldin index (DBI) %*. The pSF score is a measure
of clustering goodness, and compares the backbone mean sum of squares within a cluster, to those
between clusters. A cluster selection that provides a high pSF metric is good and indicates that a cluster
resembles itself more than it resembles conformations assigned to other groups. Since it uses
intermolecular distances it can be viewed as a measure of tightness. The DBI metric is the ratio between
in-cluster scatter and between cluster separation. In our case we use distance from centroid structure of
each cluster as an indicator of within-cluster scatter, and distance between centroid of each cluster as an
indicator of cluster separation. A low DBI metric is indicative of an optimal number of clusters. We
present the results of these two criteria in graph form (Fig. S3). The optimal number of clusters for both
the absence and presence of bicelles appears to be 2. While the DBI metric for clustering on data
acquired in the absence of bicelles (Fig. S3A) suggests that 3 clusters are optimal, going from 2 clusters

to 3 cluster creates a cluster with only one conformation in it. pSF indicates 2 clusters in all cases.
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Figure S3: Selection of number of clusters. Clustering statistics for A-Cage-C at pH 4.5 in the absence

(A, B) and presence (C, D) of bicelles. The statistical metrics Davies-Boulding index (A, C) and Pseudo

F-statistics (B, D) plotted as a function of number of clusters.



Representations of all structures in clusters
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Figure S4: Representations of all structures in clusters. Based on data acquired in the absence and
presence of bicelles based on data acquired at pH 4.5. All structural representations have been RMSd-
fitted to the backbone atoms of their centroid structure. Colouring is from red (G1) through white to
blue (G58). A) Cluster 1 (6349 structures) with no bicelles present. B) Cluster 2 (3651 structures) with
no bicelle present. C) Cluster 1 (5105 structures) with bicelles present. B) Cluster 2 (4891 structures)

with bicelle present.



MD simulation of A-Cage-C in water
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Figure S5: MD simulation of A-Cage-C in water. A) Ca. RMSD of compact conformation of A-Cage-
C simulated as a function of simulation frame. The RMSD values is calculated as deviation from the
starting structure. Each frame of simulation represents a 100 ps, and total simulation time is 520 ns. The
red arrow indicates from which frame secondary structure is presented in the panel below. B) Coo RMSD
of compact conformation of A-Cage-C simulated as a function of simulation frame. The RMSD values
is calculated as deviation from the starting structure. Each frame of simulation represents a 100 ps, and
total simulation time is 520 ns. The red arrow indicates from which frame secondary structure is
presented in the panel below. C) A-Cage-C compact conformation secondary structure determined by
DSSP as a function of simulation time and residue position. Turns, Extended configurations, Isolated
bridges, a-Helices, m-Helices, and 3-10 Helices are colour-coded as indicated in at the bottom part of
the figure. D) A-Cage-C extended conformation secondary structure determined by DSSP as a function
of simulation time and residue position. For the two bottom panels, sequence information aligned with
the vertical axis can be found to the right at each panel. Red, black, and blue capital letters indicate Helix
A, Trp-Cage, and Helix C motifs; lower case letters indicate two remaining residues from TEV cleavage;
Red frames indicate predicted helixes; White, light blue and dark blue boxes indicate increasing

AMYLPRED?2 consensus. For further details, see Figure 2 and Materials and Methods.
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