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Experimental procedures

Peptide of sequence AcKKYTVSINGKKITVSI at 98% puyritvas purchased
from CA Peptide Research Inc. Stock solutions gitides were prepared as ca. 1mg in
1mL of solution, and their concentrations were ramed by tryrosin absorbance. All
osmolytes, except glycerol (that was from Frutartsrgel), were purchased from Fluka,
Germany at a purity of 99%. Osmolalities of osmolyte solutions were meed on a

Wescor 5520 vapor pressure osmometer.

Circular dichroism experiments

The experimental procedure to determining the fadree energy of the model
peptide by Circular dichroism (CD) follows closelye procedure first presented, and
further validated by comparison to NMR-based meshbyg Searle and coworkérs We
briefly describe the methodology, and then show kahave been able to validate and
extend its use to peptide solutions that also dcorddded sugar and polyols acting as
osmolytes.

CD spectra were collected on a Jasco J-810 spesteoniPeptide concentrations
in all CD analysis were diluted from stock solutimn100uM and buffered to pH 7 by
10mM phosphate buffer. Samples containing peptideewsdaced in 1 or 2mm path
length quartz cells (Starna, CA) and titrated usnsgnolytes stock solutions of 1-3m
concentration. Typically, ten scans were acquinegl the 200-260 nm wavelength range
at 298K. The resulting ellipticity spectra were i@aged and baseline-corrected by
background subtraction. The isodichroic point &@ri@ allows to treat the folding as a

two state process. The limiting value for the fuibyded (N) state elipticity at 215 nm

was determined a8 =-8.5310-3 deg cnd dmol* from the peptided value in 50%
methanol aff=273K (Fig. S1b). Based on Searle étaid our own data& reaches its

limiting value under these conditions. Based onRNMeasurements as well as the CD
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signal for a random sequence of the same amine dat did not show evidence for
folding?, it was also shown that the limiting ellipticitghe for the unfoldedd) state is

0 deg crf dmol*. We then used solution ellipticities at 215nmdetermine the free
energy of foIdingAGg_)N:—RTIn([l\l]/[ O) under various conditions, whef&] and

[D] represent the concentrations of native and nowenattructures,T is absolute

temperature, andR the ideal gas constant. This method was previouséy to not only
find the folding free energy, but also shown toviaéd for assessing changes of the free
energy with temperature, thereby allowing a vardfftanalysis to deriveAH and AS

for folding from these CD spectral data.

Deter mining the effect of osmolytes on baseline signals

To extend the use of the CD based determinatioth@fpeptide folding free
energy, we first verified that osmolytes do nogathe isodchroic point. Indeed, the same
isodichroic point at 209nm is observed for all ofrtes used here, as demonstrated for

trehalose in Fig S1. Moreover, we find that cheftiycdifferent osmolytes at different

concentrations, which are found by this methodx&rtethe same effect on foldidg\G,
show CD spectra that completely overlap, as sedrgnS2. This further supports the
assumption that the CD signal assigned to the eptigle stated) andN, are not altered
in the presence of this wide concentration rangéitbérent osmolytes, and that these
osmolytes only change the relative populationsashestate.

To further support the use of the previously deteeth base spectra of tieand

N states for use in the presence of osmolytes, vaenigred the effect of trehalose on

AAG in the presence and absence of 1M GuHCI=#78. Known to be a denaturant,
GuHClI significantly reduces the folded populatidrtiee peptide from 50.3% in aqueous
solution (pH 5.5 and=278) to 39.2% in the presence of 1M GuHCI (pH&n8T=278).
Perhaps because of their weak per-mole actionast been documented in numerous
cases that the effect of protecting osmolytes (@sctrehalose) and denaturants (such as
GuHCI) on protein folding are additive Indeed, Fig S3 clearly shows that the effect of
trehalose (seen as the slope of the two curvedgigical within experimental error in the

presence and absence of GUHCI, -1540(+x118) and(X288) J/mol, respectively. Note
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that the presence of 1M GuHCI shifts the pH to Sdbthat in experiments in the absence
of GUHCI, shown in Fig S3, solutions were buffetegpH 5.5 bylOmM sodium acetate
buffer. Assuming that also for this peptide theeeffof GUHCI and trehalose are additive,

our findings serve as additional important suppbthe CD based method for evaluating
AAG. In particular, shifting the initial equilibriumtate of the peptide and finding the

sameAAG due to osmolyte (trehalose) could only be achigfi¢ite baseline values of

the CD signal were correctly resolved. Had theybesn properly resolved, a shift would

appear in the derived values OAG in the presenceersus the absence of GUHCI, even

if in reality the effects of trehalose and GuHCIreveeompletely additive. From this
analysis, we can estimate our errors in determiht as 10% at most from their actual

value. Note, however, that even larger errors\idGwould not change our qualitative

conclusions presented in this communication.

Temperature dependence of peptide stability

A Jasco JO023A Peltier device was used to conteteémperature of sample cells.
600 pL Samples containing 100 uM peptide and 10 phiglsphate buffer, together with
various concentrations of different osmolytes (ghgt, trehalose, and sorbitol) in the O-
1.5 Osm range, were placed in 2mm quartz cellsri{8taCA). Ellipticities of these
peptide solution were scanned at 215nm from 2788&K in 5K increments-ull scans
over the 200-260nm range were performed at 298&t &fill scans at 278 and 333K, to

ensure that folding is completely reversible over temperature range studied. Figure 1c

and S4 show the variation of folding free enefy with temperature, in the presence of

different osmolyte concentrations.
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Figure S1. Circular dichroism spectra of the
model peptide a) measured in the presence of
0, 0.52 and 1.06 Osm trehalose at pH 7,
T=298K and [peptide] = 100uM) measured

at 50% v/v methanol at pH 7=273K and
[peptide] = 100uM.

Figure S2. Circular dichroism spectra of the
model peptide under different conditions but
same AAG are identical a) CD ellipticity
measured in the presence of different osmolytes
at similar concentrations at pH 7+298K and
[peptide] = 100uM b) Ellipticity measured in
the presence of different osmolytes at different
concentrations at pH 7=298K and [peptide]

= 100uM. In each case the osmolytes that are
found to exert the same effect on folding,

AAG, also show identical spectra.
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Figure S3. Effect of trehalose concentration on
B-hairpin stability in the presence and absence
of denaturantFolding free energypAG, |, is

shown versus osmolyte concentration in the
presence and absence of GUHCI 1M at T=278K
and pH 5.5.

Figure $4. Effect of osmolyte concentration
and temperature ofrhairpin stability. Folding
free energy,AG, is shown versus temperature,
T, at different (a) glycerol and (b) trehalose
concentrations. Errors are expected to be on the
order of 10% of the measured value.

S5



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

References

1. A. J. Maynard, G. J. Sharman and M. S. Searleml.@hem. Soc., 1998, 120,
1996-2007.

2. B. Ciani, M. Jourdan and M. S. Searle, J. Amei@hSoc., 2003, 125, 9038-9047.

3.

D. Harries and J. Rosgen, in Biophysical TootsHiologists: Vol 1 in Vitro
Techniques, 2008, vol. 84, pp. 679.

S6



