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Fig. 2. Time-dependent position of band III with and without
compensation for thermal relaxation. The filled and open circles
represent data collected with femtosecond and nanosecond pump
pulses, respectively. The open squares show data uncorrected for
thermal relaxation. Note that the thermal correction is signifi- .
cant only for times shorter than ~ 20 ps. The data were modeled
with a modified stretched exponential function (solid line), and
a conventional stretched exponential function (dashed line) over
the entire range of times (see parameters in table 1). The inset
figure is a log-log plot of the thermally compensated shift of band
~ III relative to equilibrium Mb.
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Dynamics described by Langevin equation:

mz Bl g

ds dx

which, in high friction limit, yields Kramers’ equation:

me* E .
ko= 0¥ exp(-—2
2n{ xp( kBT)

Assuming that protein friction and solvent friction are additive, Kramers’
equation is:

k- B exp(-—)
a, + A-d)¢, T kT

which, using Stokes’ law, becomes:

. k = "_q_—exp(_ EoT)

o+ 1, kg
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PARAMETERS OBTAINED FROM
~ FITS WITH TWO-STATE MWC"
" ALLOSTERIC MODEL WITH
TERTIARY TRANSIENT

L =2x10’ simultaneously fit to oxygen
(= [Ty/[Rg) binding curve of Imai

¢ = 0.002 (CO), 0.003 (O,)
. (= p50(T)/p50(R))

Il =15 r"is only 6% populated at
. (= [IFD equilibrium, i.e. "transient”

k() = 4 x 107 57!

(r) =4 % 10 s’ tertiary relaxation has marked
effect on geminate rebinding
rate, as in myoglobin

 Kgem

k,em® = 1 X 104 571 quaternary relaxation also has
marked effect on geminate
rebinding rate




k(r'—r) =3 x 100 571
B =03

geminate yield detenniiled by
ligand exit rate

value constrained to be within
a factor ‘of two of the value
obtained by Ferrone from
modulation experiments at very
low light intensities

linear free energy exponent,
same as value reported by Eaton

et al., 1991

yields k(R;~T,) = 4 x10* s
R — T rate increase by a factoE
of 152 = 1.7 for every r

subunit

overlaps quaternary relaxation
because of small 3
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