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Our recent efforts to artificial photosynthesis [1] centered on the us
sensitizer-modified aptamer conjugates as functional scaffolds to
molecular diads, mimicking photosynthesis by guiding photo-sensitized electron
transfer to drive catalytic and biocatalytic transformations. We describe the synthesiy
of Ru(Il)-zris-bipyridine (Ru(bpy)*")-anti-tyrosinamide aptamer conjugates as func-
tional supramolecular scaffolds for controlling photo-induced electron transfer (ET)
processes that are coupled to the light-induced biocatalyzed generation of NADPH or
to the photochemically-induced evolution of hydrogen (H,). Prof. Willner's recent] y
reported method to design “nucleoap:

zymes” [2] can be adapted to introduce a versa-
tile paradigm to assemble artificial photosynthetic model systems.Supermolecular
complexes consisting of the photosensitizer, Ru(IT)-tris-bipyridine, conjugated to
the anti-tyrosinamide aptamer, and Z.Boﬁ:%_-z..?ov%_-@552%32.:mEE@-A,A.-
bipyridinium, TA-MV2+, an electron acceptor ligand provide artificial photosynthetic
model systems. Four different photosensitizer-aptamer conjugates are described
and these include the photosensitizer linked to the 5'- or 3-end of the aptamer, and
conjugates that include the photosensitizer tethered to the 5'- or 3'-end of the aptamer

e of photo
organize supry

, FNR, cata-
sensitized hydrogen evolution
in the presence of Pt nanoparticle catalysts. The yield

s of the H,-evolution processes
depend on the complex configuration. Steady-state fluorescence and life-time
quenching experiments reveal that static intra-complex electron transfer quenching
of the Ru(IT)-tris-bipyridine photosensitizer within the photosensitizer-aptamer/
TA-MV2+ complexes control the photocatalyzed biotransformation and the light-in-
duced H,-evolution processes.
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