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Abstract of Thesis

The complexation between proteins and surfactants often plays imporiant roles in the fields of
bicchemistry and protein chemistry. In spite of its importance, we do not have much information about
conformations of protein and surfactant complexes In aqueous seolution. The aqueous solution of =&
protein—surfactant mixture contains the free protein, free surfactant, surfactant micelle, and
protein~surfactant complex, and if the protein exists as a multimer in solution, the dissociation of the protein
may be accompanied with the complexation. Furthermore, the association-dissociation equilibria among these
components may be sensitive to the concentrations of the protein and surfactant in the solution. The methodology
for investigating protein—surfactant complexes in such complicated solutions has not been established yet.
In this thesis work, I proposed a new method for investigating the conformations of protein—surfactant complexes
in aqueous solution at higher protein concentrations than usual spectroscopic and chromatographic measurements
mainly by combining capillary zone electrophoresis (CZE), static and dynamic light scattering (SLS and DLS).

In Chapter 2, I have chosen a typical A-sheet model protein, A-lactoglobulin (BLG), as a globular
protein and sodium dodecyl sulfate (SDS) as an anionic surfactant to investigate the conformation of the
protein—surfactant complex. First, the compositions of the free protein, complex and surfactant micelle were
determined using CZE and electrophoretic light scattering (ELS). Second, the small-angle X-ray scattering
(SAXS) was applied to investigate the local structure of protein-surfactant complex. Finally, the molar mass
and global size of the complex were determined by SLS and DLS, respectively. In addition, circular dichroism
(CD) was used to determine the secondary and tertiary structure changes of protein in the complex. 1 reported
the above-mentioned experimental results for buffer solutions of BLG-SDS mixtures, and proposed a complexation
model for proteinm and surfactant.

In Chapter 3, I have switched the surfactant from SBS to a nonionic one, Triten ¥~100 (TX}), interacted
with BLG to study the conformation of the complex by the similar wethods used in Chapter 2. I have examined
the difference in the complexation behavior and the cemplex conformation beiween the anionic and nonionic
surfactants binding to BLG in aqueous solution.

In Chapter 4, a typical e-helix model protein, bovine serum albumin (BSA), having the molecular
weight considerably higher than BLG, has been served as the globular protein to complex with SDS. Because
of its larger size, the conformation of BSA in the BSA-SDS complex has been investigated in more detail than
BLG. I also have studied how the difference in the secondary structure of the globular protein affects the
complexation behavior by comparing the results for the BSA-SDS and BLG-SDS mixtures.

In Chapter 5, the last combination of BSA and TX has been investigated using results obtained from
CZE, SLS and DLS. A different CZE behavior of the BSA-TX mixtiure from the other three combinations was found,
and also an unexpected result on the dissociation behavior of BSA by complexation with TX was observed.

In sum, this thesis work presented four kinds of model for protein—surfactant complex in a considerably
high protein concentration range using the new method. All results showed that protein in these four kinds
of protein-surfactant complexes did not take the random coil conformation (the “necklace” model)} as illustrated
in the literatures, but a compact conformation at molar ratio of surfactant to protein examined. It is expected
that the method shown in this thesis will be promising for reducing the spread of misunderstanding about
protein-surfactant complex and further advancing our cognition as well as the application of protein—surfactant

complex.
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