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Supplemental Figures

FIGURE S1.  Reversed phase HPLC elution profile to confirm purification of GW**ALP23.

FIGURE S2. MALDI-TOF mass spectrum confirming the synthesis and purification of
GW*# ALP23.

FIGURE S3. Deuterium (*H) NMR spectra for labeled GW**ALP23 in oriented DMPC bilayers
at $=90° measured at 42 °C and 50 °C.

FIGURE S4. Deuterium (*H) NMR spectra for labeled GW*#*ALP23 in oriented DLPC, DMPC,
and DOPC bilayers at f=0° measured at 50 °C.

FIGURE S5. Illustration of PISA wheels that fit and do not fit the data for GW**ALP23 in
bicelles,

FIGURE S6. Deuterium (°H) NMR spectra for labeled GW*?°ALP23 in oriented DMPC/DHoPC
bicelles measured at 42 °C.

FIGURE S7. Rmsd contour plots for of GW>*?ALP23 and GW**ALP23 in DMPC/DHoPC
bicelles using *°N + *H data combined, or ?H data alone.



0307

0.15 1

AZSO

J

T

FIGURE S1

6

Time (min)

12

McKay et al., Biophysical Journal

Reversed phase HPLC elution profile to confirm purification of cw420aLp23.



McKay et al., Biophysical Journal

[M+Na]
22023

+8 °H

_4 IH

2200 2210 m/'z

500 1000 1500 2000 2500 3000 m/z

FIGURE S2.

MALDI-TOF mass spectrum confirming the synthesis and purification of GW**°ALP23. The
expected monisotopic mass of the undeuterated peptide with Na+ is 1198 daltons. The
observed mass is 2202.3 with Na+ and 4 deuterons, or 2206.3 with Na+ and 8 deuterons.
Adjacent peaks differ in mass by + one atom of naturally abundant *C (1.1% abundance).
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Deuterium (*H) NMR spectra for labeled GW**°ALP23 in oriented DMPC bilayers at p=90°
measured at (A) 50 °C and (B) 42 °C. 2H labeled alanine positions are 3 and 21 and were labeled

with 100% and 50% abundances respectively.
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FIGURE S4.

Deuterium (*H) NMR spectra for labeled GW*?°ALP23 in oriented DLPC, DMPC, and DOPC
bilayers at =0° measured at 50 °C. 2H labeled alanine positions are depicted on the right.
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FIGURE S5.

[llustration of PISA wheels (for sample orientation 3 = 0°) that fit and do not fit the data for
GW*?ALP23, labeled with **N in residues 13-17, in oriented bicelles of DMPC/DHoPC (ether).
The red PISA wheels are approximate fits to the red data points, with helix tilt values of 15°, 16°
and 17°; and moderate motion represented by o, of 5° and o, of 70°. Larger or smaller values of
the tilt angle (blue and gray wheels) do not fit the data. An ellipse with a correct tilt angle but no
motional averaging ( - - - - ) also does not fit. For a helix with zero tilt, the data points would
collapse to the black square. Note that the red wheel sizes are much smaller and the motional
averaging much more extensive than observed with GW**°ALP23 (see figure 6 of the main
article).
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FIGURE S6.

Deuterium (*H) NMR spectra for labeled GW*?°ALP23 in oriented DMPC/DHoPC bicelles
measured at 42 °C. 2H labeled alanine positions are depicted on the right.
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FIGURE S7.

Rmsd contour plots for GW>**ALP23 and GW*?°ALP23 in DMPC/DHoPC bicelles using

N + 2H data combined (Gaussian analysis) or ?H data alone (GALA analysis). Contour levels
are drawn using 10 contours starting at 0 kHz (blue) to the highest value (red). (Top) Gaussian
distributions of the helix wobble o and rotational slippage o, (rmsd max left: 4.0 kHz; right:
3.9 kHz). (Middle) Average tilt and rotation from the GALA analysis (rmsd max left: 27.8
kHz; right: 25.6 kHz). (Bottom) Average tilt and rotation from the Gaussian analysis (rmsd max
left: 9.0 kHz; right: 13.9 kHz).



