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Plasmon-enhanced fluorescence from individual
plant light-harvesting complexes
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Light-harvesting complex II (LHCII) is the main antenna complex in photosystem II (PSII) of plants and serves
as a model for biological multichromophoric systems with great potential in biophotovoltaic applications.
However, in these applications, the use of LHCII is limited by the relatively small portion (less than 1%) of
solar energy that can be absorbed by a single protein monolayer. The absorption and emission properties of
LHCII can be strongly enhanced when strategically positioned near metallic nanoparticles. Here, we report
on the plasmonic fluorescence intensity enhancement of individual LHCII complexes coupled to single gold
nanorods (AuNRs). The AuNR-LHCII hybrids were constructed via wet chemical synthesis combined with
a spin-assisted layer-by-layer technique and characterized using single molecule spectroscopy. Strong plas-
monic fluorescence enhancement of individual LHCII complexes of up to 670-fold was observed. In addition,
a significant reduction in fluorescence lifetime, as revealed by time-resolved measurements, and increased
photostability of individual pigments were observed. These results serve as a platform for constructing inex-
pensive yet efficient hybrid light-harvesting devices.
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