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Dye laser photolysis studies on a cooperative dimeric hemoglobin

LAWRENCE J. PARKHURST
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Ligand kinetics and equilibria were studied for the binding of CO and O,
to the hemoglobin (Hb) from the sea cucumber Thyonella gemmata. The hemo-
globin shows cooperative ligand binding for both ligands. Replacement of oxygen
by CO as the bound ligand also appears to be cooperative. Circular dichroism
spectra of HbO, and HbCO indicate that the structures of the two liganded forms
are different. Allosteric models for this dimeric hemoglobin predict that a major
part of the cooperation for CO binding must derive from large differences in the
dissociation rate constants between the R and T states. Direct studies of CO
dissociation, however, show little difference between the R and T states. Dye
laser studies provide no evidence for a quickly reacting Hb* form. Such measure-
ments reveal complex kinetics but do give the rate of the first-order conforma-
tional change between the two unliganded forms generated from HbO, and
HbCO.
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In vivo microspectrofluorimetry of photoreceptor pigments
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Many micro-organisms, such as flagellated algae, are capable of responding
to variations in the external illumination conditions with changes in their motile
properties. The identification of the pigments that form the receptor system is
one of the main problems encountered in the study of these phenomena. A pos-
sible approach to this problem is the in vivo investigation of the spectroscopic
properties of the receptive structures when they have been identified and localized
in specialized subcellular portions or organelles. Unfortunately the pigment con-
tent of these structures is usually quite low and it is therefore difficult to detect
their absorption properties. However, if the receptor pigments are fluorescent,
it becomes possible to investigate their fluorescence in vive. We describe an im-
proved version of a dye laser microspectrofluorimeter that we are currently em-
ploying to measure the fluorescence excitation spectrum of the photoreceptor of
the flagellated alga Fuglena gracilis. .



