
placed.  We previously
showed (ref. 10 of the main
paper) that the fast phase
takes λ6-85 mutants to the
na t ive  s t a t e  unde r
particularly strong bias, so
variations where state “I” in
scenario B is deeper than
state “D” (so “D” becomes
an off-pathway intermedi-
ate) are also ruled out.
Finally, cases that produce
sufficiently large additional
phases require an intermedi-
ate so deep that it shows up
in the thermodynamics
simulations.  This is incom-
patible with figure 2 of the
main paper.  Figure S2
shows an example of
“classic intermediate” sur-
faces before and after the T-
jump, with the computed
“IR” (red) and “fluores-
cence” (blue) transients

Case C, a small trap
following the largest barrier,
was shown in ref. (6 ) to
yield a molecular phase of the correct size and temperature dependence.  Simulations
done here (figure S2) show that it can also reproduce the difference between the IR and
fluorescence kinetic data, if the dividing surfaces are placed on the first D→T barrier
(fluorescence) and T→N barrier (IR).  The key is that the T→N barrier must be lower in
energy than the D→T barrier to yield the correct kinetic amplitudes and signs, while in
the ‘classic’ intermediate model the final barrier is the largest one.  Traps following the
largest barrier have also be discussed for conventional two state folding by Englander,
Bai, Sosnick, and coworkers (7).  Surface C cannot reproduce the single+stretched
exponential data in figure 4 of the main paper, as it yields only two well-defined rate
eigenvalues.

Case D does yield a triple-exponential fast phase if the switching function for the
fluorescence is carefully placed.  Careful adjustment of the barriers further yields a triple
exponential which fits the observed data equally well compared to a single+stretched
exponential.  The two barrier heights compatible with experiment at 63 °C are 1.4-1.8 kT
when a diffusion constant of 0.05 nm2/ns is used (a much larger value than the one used
in the main text, and close to the diffusion constant of a free helix through water).  This
still places the explicit trap surface D in the type 0 limit at low temperature.  The only
serious problem with this model is that it places the fluorescence dividing surface rather

Fig. S2 Top row: Classic intermediate scenario with a typical set of
dividing surfaces and resulting kinetics.  Many other variations
were tested; none reproduced the experimental amplitudes, their
temperature dependence, the IR/fluorescence differences, and
yielded thermodynamic 2-state like behavior at the midpoint, all at
the same time.  Bottom row: Cascading trap model can reproduce
the difference between the IR and fluorescence decays, but not the
stretched early phase of the fluorescence decays.  The model differs
from the downhill model only in that it posits a specific trap < 3 kT,
as opposed to a number of small traps included in the diffusion
coefficient.


