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0uM 2.33 1.0 36.9 2.53 0.8 1.64 2.28 0.68 2.47 1.53
0.51 0.1 0.31 0.18
3.34 0.14

2 uM 2.15 1.0 99.5 241 0.7 291 2.45 0.66 2.30 3.81
0.34 0.2 0.33 0.25
1.80 0.09

10 uM 1.69 1.0 374 2.23 0.5 4.50 2.34 0.94 2.05 2.47
0.35 0.4 0.003  0.04
0.67 0.02
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2.15 0.28
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1.96 0.14
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1.67 0.13
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1.48 0.06

mT: mean lifetime
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Microscopic FRET

Microscopic Fluorescence Resonance Energy Transfer on Nuclear DNA
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Nobuki NAKAMURA and Ryohei KATOH

Department of Pathology, Yamanashi Medical University, Yamanashi 409-3898, Japan

Abstract: DNA fluorescence dyes have been used to study DNA dynamics, chromatin structure and cell cycle analy-
sis. However, most microscopic fluorescence studies of nuclear DNA have been using the steady state approach and
have not taken advantage of additional information content of the fluorescence resonance energy transfer (FRET).
FRET is the transfer of the excited-state energy from the initially excited donor to an acceptor. As FRET efficiency de-
pends on the distance between donor and acceptor, microscopic FRET is a useful technique used for quantifying the
distance between donor and acceptor in the cells. However, microscopic FRET measurements can suffer from several
causes of distortion, which include fluorescence cross talk and the dependence of FRET on the concentration of
donor and acceptor. We used frequency-domain fluorescence lifetime measurement as well as the steady state ap-
proach to study the spatial distribution of DNA-bound donor O Hoechst 33258: HoO and acceptor O 7-aminoactino-
mycin D: 7-AADO on nuclear DNA. Additions of the 7-AAD acceptor resulted in a spatially non-homogeneous de-
crease in fluorescence intensity and the lifetime of the Ho-stained nuclei. The spatially dependent phase and modula-
tion values of Ho in the presence of 7-AAD, also showed that the Ho decay becomes non-exponential.

Key words: fluorescence resonance energy transfer, fluorescence lifetime, microscopy, cell cycle, DNA
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