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Artificial photosynthetic model based on three—dimensional assembly of

quantum dot nanoparticles
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Yohei Ishida
We herein report the first real-space investigation of Forster resonance energy transfer (FRET) in
two different types of quantum dot (QD) supramolecular assemblies by observing their
three—dimensional (3D) configurations through high-resolution electron tomography. Owing to its
critical role in photosynthesis, artificial light-harvesting antennas, and investigation of
protein—protein interactions, the mechanism of FRET has been intensively studied by monitoring its
excited state dynamics via various spectroscopic techniques. The utilized electron tomography
technique allowed the direct localization of 3D coordinates of individual QDs in self-assembled
nanostructures and theoretical estimation of the FRET efficiency of a single fluorophore, domain,
or supramolecular assembly. Moreover, the experimental value of the FRET efficiency determined by
fluorescence spectroscopy was in good agreement with the magnitude obtained via electron tomography.
We believe that the described strategy can be used in single-molecule FRET studies and will help
to create a new bridge between material science and molecular/supramolecular photochemistry.
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@ dicholoroethane | Z¥Afi# L MUTAB K¥ai% (10 g L,
Lml) ZHIZ TR L7, 2 O%sik% 5000 rpm,
5 SR FA AL LB Ry gt
KIEZ B L7, RFI72 MUTAB ZBRET 5729
dichloromethane CHEIRIWES L7z, U W2 RASHAD
ATt TR D B 7o T2 Z E b, IRIRDHE
FEVERFES LU, 2B 0B EZ QD(D) & QD(A)
SREENEIUTKT LT T T,

2.4 EFFy ML/ — M EEEEDER

BRI L 727 =AMkl o— b (clay) &
BRAN, AFAANMETF Ry Q@) ZTARETD
B FAHEAERIC X 5 QD-clay £E5HEIL. T
NIRRT CIRAET 22 L TIERLT-, %
EREE AR A A T L AL RTHA X 0.1
um) . AEROWSEOUINT ) > — M EIZ X D521
226, QD & clay ORFINE B2 UE LT,

2.5 HAADF-STEM FESS T4

STEM ¥ 7 UL QD-clay £ tEGE ok & 71 —R
va— M7 R FUTER L, Titan® G2
60-300 (FEI, JIMH#FEE 300 kV) & FAV T, BF BL
HAADF-STEM 842 % T, -64° H25+56° % T 2° [Hi
ClElHE S 72 iRt HAADF-STEM 14 % ki L7
(2048 X 2048 7 &/l B /A R0.27 ),
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