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SUPPORTING INFORMATION

MATERIALS AND METHODS

Chemicals. Ultrapure sodium dodecyl sulfate (SDS) was purchased from USB Corp. (lot
115177). All other chemicals used were of either analytical or reagent grade.

Protein Expression and Purification. Variants of the 140-residue a-synuclein (G7C/G84C;
A30P; G7C/G84C/A30P; A53T; E46K; and, C-terminal truncation [res. 1-107]) were prepared through
QuickChange site-directed mutagenesis (Stratagene, Garden Grove, CA) starting from a wildtype o-
synuclein plasmid construct that was kindly provided by Dr. Robert L. Nussbaum (National Institutes of
Health). The expression and purification of wildtype and mutant a-synuclein proteins were performed
on the basis of previously described protocols,!" # employing high temperature or ammonium sulfate
precipitation, and reverse phase HPLC and/or ion exchange chromatography. The purity of the final
protein products was verified by SDS-PAGE. Protein molecular weights were verified using mass
spectrometry (Scripps Center for Mass Spectrometry).

Protein Labeling for FRET Experiments. G7C/G84C/A30P a-synuclein labeling was carried out
overnight at 4°C in 6 M guanidine hydrochloride, 50 mM Tris-HCI, pH 7.2 using a 1:1.25:7 ratio of
protein, Alexa Fluor 488 maleimide (donor; Molecular Probes, Carlsbad, CA) and Alexa Fluor 594
maleimide (acceptor; Molecular Probes), respectively. Three rounds of ethanol precipitation were
performed to separate free dyes from the labeled protein. The molecular weight of the labeled product
was verified by mass spectrometry.

Protein Folding/Unfolding Detected by Far-UV CD Spectroscopy. SDS- or temperature-induced
structural changes in wildtype and mutant a-synuclein variants were monitored in 0.2 M NaCl, 10 mM
sodium acetate, 10 mM NaH,PO, and 10 mM glycine, at pH 7.50 + 0.05 using an Aviv Model
62DS/202SF CD spectrometer equipped with a Peltier automated temperature control unit. CD signals at
specific wavelengths were expressed as mean residue ellipticity [6]; (deg cm® dmol™), given by the
expression {[9] , =0, /(1 0Cnl )}, where 6 is the observed ellipticity in millidegrees at wavelength A, C
is the molar protein concentration, z is the number of amino acid residues per protein molecule, and / is
the pathlength in centimeters. Wavelength and temperature CD scans were performed using a bandwidth
of 1 nm, a minimum averaging time of 5 sec, and a 0.1 cm-pathlength cuvette maintained at specific

temperatures with 0.1 °C precision. Experiments were performed using 20 uM protein concentration.
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Thermal scans were carried out using a scan rate of ~1.7 °C/min. All measurements were corrected for
solvent contributions. Nonlinear least-squares (NLS) analyses of thermal unfolding data were carried out
using Origin (OriginLab), employing two-state or three-state thermodynamic models (described
previously!)). Protein concentrations were spectrophotometrically determined using the Edelhoch
method.”

Binding-Induced Protein Folding Detected by Single-Molecule Fluorescence Resonance Energy
Transfer (smFRET). The SDS-induced folding of FRET-labeled G7C, G84C, A30P a-synuclein in 0.2
M NaCl, 10 mM sodium acetate, 10 mM NaH,PO, and 10 mM glycine, at pH 7.50 = 0.05, room
temperature, in the presence of 20 uM A30P a-synuclein was monitored using single-molecule

spectroscopy. smFRET measurements and data analyses were performed as previously described.®!
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Table S1: Multistate thermal unfolding thermodynamic parameters in I mM SDS
of wildtype a-synuclein and its mutants”

T, AHFT ACp™! T,V AH ACp™
Protein (°C) (kcal/mol) (kcal/mol-°C) (°C) (kcal/mol) (kcal/mol-°C)
WT 33.3+£0.2 62.2+2.6 2.0+0.8 72.0+£0.2 47.8+1.5 1.2+03
A30P” N.A. N.A. N.A. 71.7+0.2 445+2.0 1.0+0.1
AS3T 36.2+0.2 572+2.8 1.8+0.6 72.3+0.4 49.0+2.8 1.1+£0.6
E46K 33.8+0.3 553+29 1.6+0.7 76.4+0.4 444+22 1.0+04
oSyn 1-107°  33.9+0.3 59.1+4.8 N.D. 742 +£0.7 50.0 +6.8 N.D.

“Errors reported are estimated standard errors (Origin); N.A. - not applicable; N.D. - not determined
NLS fitting performed simultaneously on two independent measurements, sharing all parameters
“NLS fitting performed simultaneously on four independent measurements, sharing all parameters;

ACp"™ and ACp"Y parameters were fixed to the values determined for the wildtype protein
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FIGURE S1
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Wildtype and mutant o-synuclein proteins are predominantly unstructured in dilute buffer

conditions. Far-UV CD spectra were recorded for the WT, A30P, A53T, E46K and aSyn 1-107 proteins
at 25°C in the absence of the lipid mimetic SDS. See SI Materials and Methods for additional details.
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A30P mutation perturbs a-synuclein interaction with SDS monomers and micelles. Far-UV CD
spectra were collected at 25°C in the presence of different concentrations of SDS. At the solution
conditions used, SDS is primarily monomeric at concentrations < 1 mM and micellar at 10 mM, and

exhibits a critical micelle concentration of ~1 mM!". See SI Materials and Methods for additional

details.

S6



FIGURE S3
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AS3T, E46K and C-terminal truncation mutations maintain the three-state folding behavior of a-
synuclein; A30P a-synuclein exhibits two-state character. Thermal denaturation measurements were
performed in the presence of 0 (O), 1 (O,A) and 10 (<) mM SDS, monitoring changes in protein
secondary structure by detecting ellipticities at 222 nm. Straight lines represent linear fits to the 0 or 10
mM SDS data, or the NLS best fit baselines. The solid nonlinear curves are the NLS best fits of the 1

mM data to three-state (panels A and C-E) or two-state (panel B) thermal unfolding models''). See ST

Materials and Methods for additional details.
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