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Observation  of ultrafast
conformational changes in MbCO by 

time resolved circular dichroism
experiments
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Circular dichroism in MbCO
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Origin of the CD : coupling of the 
heme with the surrounding 
aromatic aminoacids

[Hsu and Woody, J. Am. Chem. Soc. 93, 3515 (1971)]



Time resolved CD

Classical pump probe experiment
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Time resolved CD

Time resolved CD experiment

measurement of the
circular dichroism
as a function of the delay

delay

PUMP

PROBE detector

Following conformational
change



• 1/Time resolved CD?

• 2/CD calculation in MbCO

• 3/ Experimental results and discussion



CD in a coupled oscillator system

Coupling of two non-chiral chromophores
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CD in a coupled oscillator system

Coupling of two non-chiral chromophores
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Polarization theory
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There are several chromophores, subscript i

In each chromophore, there are several dipoles, subscript s

J. Applequist, J. Chem. Phys. 58, 4251-4259 (1973).
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Parameters of the calculation
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(a) Angle (in degrees) of the transition moment with respect to the x-axis
(b) M.C. Hsu and R.W. Woody, J. Am. Chem. Soc. 93, 3515 (1971).
(c) D.M. Rogers and J.D. Hirst, J. Phys. Chem. 107, 11191 (2003).
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14 residues, 50 transitions



Origin of CD in myoglobin
coupled oscillators: the heme and aromatic residues
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Time resolved CD
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Experimental set-up
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Simultaneous measurement of the Transmission and of the Circular Dichroism
as a function of the pump-probe delay.
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Dissociated state CD spectra

λ = 422 nm

λ = 440 nm
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Ultrashort timescale

MbCO
Probe = 418 nm
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Discussion
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Conclusions and Perspectives

First observation of 100 ps conformational change 
following MbCO photolysis

Stress of the proximal histidine

alpha -helix

random coil

beta -sheet

220 nm

Time-resolved CD in the UV

= investigation of the early events 

in protein folding


