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[bookmark: _GoBack]Photoinduced charge transfer (PCT) plays a vital role in photosynthesis in nature, photovoltaics and optoelectronic devices. The overall performance of optoelectronic devices would much depend on the efficiency of PCT processes. Thus, design and assembly of materials to construct structurally optimized systems is a key step towards development of next-generation optoelectronic devices. In this talk, I should first introduce some basics of the PCT processes. I will then highlight a number of nanostructured material systems that have been studied recently in our group via collaborations with several international research groups. These systems include semiconductor nanoparticles (i.e. quantum dots (QDs) [1], rGO (reduced graphene oxide)-QD hybrid composites [2], flexible and ultralight metal oxide (MO) papers for photoelectrochmeical water splitting [3], photoresponsive core-shell fibers with anti-oxidation character [4], and nanocarbon-thylakoid membrane bioelectrochemical systems [5]. I will finally comment on current challenges and future perspective of possible emerging research lines.
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