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Research involving protein adsorption at an interface has extended into many areas since
protein adsorption may induce denaturation or structural changes. Knowing the nature of
adsorbed protein is interesting in the area such as biomaterials and pharmacology. In this study, a
fluorescent protein (FP) has been chosen as a model to understand protein behaviour when
adsorbed on a surface. Citrine from yellow fluorescent protein (YFP) variants has been chosen
among other variants. Several works related with fluorescence dynamics such as lifetime and
anisotropy decay of fluorescent protein in solution have been reported. However, so far there has
been no report upon fluorescent dynamics of dried protein film.

Two methods were used which involved scanning tunneling microscopy (STM) to study
protein’s morphology on surfaces as well as time correlated single photon counting (TCSPC) for
understanding fluorescence dynamics. Citrine was dried on hydrophilically and hydrophobically
modified gold surfaces by drop cast protein solution on the freshly modified surfaces. The drop cast
solution formed a “ring-like” pattern having a concentrated and visible rim. Citrine films were
observed with an STM under ambient condition and after that followed by TCSPC measurement.

Interestingly, from the fluorescence spectra and lifetime of adsorbed layers, citrine
molecules seems to remain intact at the adsorbed surface. STM images revealed that citrine
molecules were adsorbed more uniformly, being packed like crystals on the hydrophilic surface. On
the contrary, citrine molecules were more randomly adsorbed forming some aggregates on the



hydrophobic surface. Furthermore, time-resolved anisotropy has clearly shown the tendency of
faster decay curves which may correspond to randomized layers on the hydrophobic surface
comparing with on the hydrophilic surface.
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