Mild Immobilization of Proteins

The adsorpticn of watet-soluble proteins on solid substrates has attracted research interest along with rapid advatices
of biotechniology. Inereasing demands oo wnderstanding of the adsorption mechanism ate foted in the research of
biocompatible materials, biosensors, and separation devices.

Char group is engaged in reseatrch on new technologies which will enable us to immobilize proteins on the sunface of
inorgarnic materials while minimizing protein densturation. The protein cytoctwome o, which plays a key role in
electron transfer it living organisms, is charged positively in neutral condition, and therefore iz strongly adsotbed on
the sutface of negdively-charged metal oxides. Howewer, becanze the folding strachare is prone to collapse on the
metal oxide swface, it is adsorbed as an insoluble denabared protein. We discovered that this denduration can he
prevented by coating the surface of the metal oxide with an ultrathin organic layer. Using a technique called "Burface
Sol-Gel Process", athin film of 240, with a thickness of 3.0-4.0 nm was deposited o a metal substrate, and a thin
layer (1.6 nm) of polyvingyl alcohol (PYVA) was then coated on this oxide film. Because the surface of the Z10, 15
weakly charged negdtively it newtrsl condition, it adsorbs ecytochrome c. The uniform PVA layer prevents
denaturation of the protein. We also found that proteins immobilized by this method completely desorbed in alkaline
solution. The adsorption’desorption rate was constant during repested experiments.

The suface s0l-gel process provides a cotrvendent method to immobilize water-soluble proteins through moderate
electrostatic attractiotn. The PYWA-modified swface iz not only an excellent substrate for protein immobilization but
also usefil to evaluate the conformational stability,
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