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Table S1 - Sequences, labeling schemes, and amounts of isotopically labeled peptides used for the

MAS ssNMR samples (in 1:1 POPC/cholesterol).

sequence.

Labeled residues are underlined in the primary

ID

Labeling

Sequence

Peptide
amount (mg)

pl U‘BC,ISN'[AS% Foy, Vou, Kol

p2 U‘BC,ISN'[GM’ Vs, Fog, Ligas Ajos]

p3 U‘BC,ISN'[G%’ Agl

DGIWKASFTTFTVTKYWFYRLLSALFGI
(Cavg, 109)

DGIWKASFTTFTVTKYWFYRLLSALFGI
(Cavg, 109)

(Cavyg 100)

EGTHSFDGIWKASFTTFTVTKYWFYRLLSALFGI

3.7

2.65

Table S2 - Detailed experimental conditions of 1D and 2D NMR experiments shown in the main text

and supporting information. Abbreviations: NS, number of scans per t, point; Temp., temperature of

cooling gas; MAS, magic angle spinning rate; RD, recycle delay; TPPM, 'H decoupling power during

evolution and acquisition (using two-pulse phase modulation scheme).

2D Spectra
. a) . Temp | MAS | RD TPI.)M Mixing
Figure | Sample Experiment NS (K) (kHz) | (s) during t, evol. (ms) (ms)
acq. (kHz)

4,83 pl DARR 2D 152 283 8 35 83 256x31.25 25

4 p2 DARR 2D 152 283 8 35 83 256x31.25 25
5 pl PDSD 2D 104 283 8 3 71 256x31.25 400
5 p2 PDSD 2D 152 283 8 3 83 256x25.00 400

S3 p3 DARR 2D 144 283 8 3 83 283x32.00 25

“ All 2D spectra were acquired on 10 mol% of the respective peptide in 1:1 (molar ratio)
POPC/cholesterol membranes.
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1D Spectra

. . Temp | MAS RD T.PPM
Figure Sample Experiment NS during acq.
(K) (kHz) | (s)
(kHz)
2 1:1 POPC (6.3mg) /Chol 'H-"CCP | 2560 | 283 8 3.5 83
(3.2mg)
10mol% na-Cavyg,_ o (6mg)
2 in 1:1 POPC (6.2mg)/Chol 'H-"*C CP 2560 283 8 35 83
(3.1mg)
10mol% na-Cavgs_ o,
2 (6.75mg) in 1:1 POPC 'H-"*C CP 5120 300 8 35 50
(9.14mg)/Chol (4.59mg)
2 POPC (5mg) P ID 3072 300 0 35 50
2 10mol% pl in POPC P ID 3072 | 300 0 35 50
(4.47mg)
2 1:1 POPC (6.3mg)/Chol P ID 2048 300 0 35 50
10mol% na-Cavgs; ;o in 1:1 31
2 POPC (9.14mg)/Chol P 1D 6144 300 0 35 50
10mol% p1 in 1:1 POPC 31
2,81 (7.08mg)/Chol P 1D 2048 300 0 35 50
10mol% p1 (6.8mg) in 1:1
S1 POPC (7.08mg) /Chol 'H-"*C CP 1024 283 8 3 71.5
(3.56mg)
2mol% p1 (2.15mg) in 1:1
S1 POPC (12.16mg)/Chol 'H-"*C CP 4096 283 8 35 83
(6.11mg)
10mol% p1 (2.15mg) in er 13
S1 POPC (4.47mg) H-"C CP 4096 283 5 35 83
2mol% pl in 1:1 POPC 31
S1 (12.16mg) /Chol P 1D 2048 300 0 3 50
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Figure S1 — (a-c) Comparison of “C 1D spectra: (a) 10mol% Cavy, ,y, in 1:1 POPC/cholesterol, (b)
2mol% Cavy, ,, in 1:1 POPC/cholesterol, (¢) 10mol% Cavy, ,, in pure POPC. A 1:1 POPC/cholesterol
C spectrum is provided in cyan for reference of lipid and cholesterol signals (ref. Figure 2 for specific
assignments). The "“C-""C DARR 2D (from Fig. 4) shows the peptide assignments (10 mol% in
POPC/cholesterol). The most visible Ca signals are marked in red. (d-f) Comparison of *'P lineshapes
with increasing concentrations of Cavy, ,,. (d) 1:1 POPC/cholesterol in absence of peptide, (e) 2mol%
Cavyg, 0o in 1:1 POPC/cholesterol, and (f) 10mol% Cavy, o, in 1:1 POPC/cholesterol. A concentration-

dependent narrowing of the *'P CSA is observed upon addition of peptide.
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Table S3 - Secondary structure content estimates from FTIR. The relative amounts of a-helix and f3-

sheet content of both peptides (Cavg,,, and Cavgy,p,) in POPC/cholesterol were estimated by

deconvolution of the FTIR spectra as shown in Figure S2 and Figure 3.

Sample oa-helix (%) B-sheet (%)
10mol% Cavg,_ g9 63 37
10mol% Cavgs g, 11 89
5mol% Cavyg, 56 44
82-109
5mol% Cavgs g, 15 85
(a) — 10% Cav,, (b) — 10% Cavy, ,, 15 - (C)
ST 5% Cavy, -- 5% Cavss-mz
@
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=
L 0.2 '\ 0.2 =
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Figure S2 — Additional FTIR and CD data. FTIR spectra for (a) Cavy, ,, and (b) Cavg,,p, in 1:1
POPC/cholesterol. For each peptide, the resulting data with 10mol% peptide (solid) and 5Smol%
peptide (dashed) is shown. Relative amounts of a-helix and B-strand structure have been estimated by
peak deconvolution and are tabulated in table S3, above. (c) CD spectra of 25uM Cavy, ., (solid) and
10uM Cavy, , (dashed) in POPC at a 1:100 peptide-to-lipid ratio at 25°C. Although poor spectral
quality due to scattering prevented a reliable quantitative analysis, it is clear there is an increase in

helical structure in the longer peptide as previously reported in DPC by Le Lan et al. (1).
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Table S4 - °C chemical shift resonances for Cav1 peptides obtained by solid state MAS NMR. Entries

for residues A87 and V94 include the shifts of a minor secondary population (ref. main text). Chemical

shifts are referenced relative to aqueous DSS through indirect referencing to external adamantane. The

last column summarizes the secondary structure assignments (see main text).

Res. Ca Cp Cy cs(1) €82 Ce co
G83  46.47:0.04 170.50.07
= |A87 5061021 236£0.16 176.00.18
<
§ 50.610.01 22.600.06 17620.18
%ﬁ F92  563:0.15 439:021 1392+0.12 13242001 131.5:003  174.30.24
£
5| Vo4 605:021 355:016  220:0.14 173.90.28
= 3202040  21.8%0.12
(D]
S K96 5501024 3702033 259046 2992018 425:0.14 17412025
F99 38820.1  131.20.09
o |L102 S83:0.12 4162016 273:009 251009 2362022 178.120.22
E [A105 s45:022  189:009 179.2+0 35
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Figure S3 - Overlay of 2D "C-"C ssNMR spectra of different samples. Shown is the intra-aliphatic
region of spectra with 25 ms DARR mixing, providing 1-2 bond transfers. Panel (a) compares the 28-
and 34-residue long peptides p1 (black) and p3 (red), where A87 in the CSD is uniformly “C-labeled
in both. The Ca and CP chemical shifts are unchanged and are indicative of f-sheet secondary
structure. In (b), we compare peptides pl (black) and p2 (blue), showing that the V94 shifts are
reproducible, but the two Ala residues in the CSD (A87) and intramembrane domain (A105) have very

different shifts due to the difference in secondary structure. Spectra were obtained at 600 MHz 'H

frequency, 8 kHz MAS and at 283 K.
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Figure S4 — Schematic illustrations of secondary structure predictions for full-length Cavl. Parton et

al. (top row) have presented an all-helical model based on primary sequence analysis (2). In a

bioinformatics study, Spisni et al. used an array of algorithms to obtain a model in which residues 84-

94 form an anti-parallel f-hairpin(3). In our hands, the PSIPRED (in main text; Fig. 6), PROTEUS2,

and PredictProtein algorithms predict significant B-sheet secondary structure, although with slightly

varying distributions. Predictions of p-structure within the CSD by the PSIPRED, PredictProtein and

Spisni models quite closely match our experimental observations on the CSD-containing Cavl

fragments, as marked by color-coding on the primary sequence (also see Fig. 5 and 6).
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caveolin binding sequence:
THFTFKLDLHFKMFDV

(b)

Figure S5 — (a) Structure of rat Giaul with GDP bound (black sticks) (4), a binding partner of caveolin
(5). The caveolin binding sequence is shown in blue, and has apparent homology to a motif within
caveolin itself (6). (b) Structure of PDC-109, showing its four putative CRAC motifs. The CRAC
motifs are alternatingly colored blue and red (overlapping residues in purple). The Tyr residues at the
heart of each CRAC motif are shown in stick representation. Note the variation in (secondary)
structure between the different motifs, but also that the structure is not necessarily a-helical. Two
motifs contain anti-parallel -sheet structures, one of which (CRAC?2) is flanked by a short helix as
commonly found for CRAC motifs (although in this case not transmembrane). These figures were

prepared using PyMol (Schrodinger).
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