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Figure 10 Schematic representation of the mechanism of fluo-
rescence.

Horizontal bars represent energy levels of the molecular orbitals
of the fluorophore. Black circles represent electrons.
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Figure 200 Conceptual function of a fluorescence probe, which
binds specifically to the target compound to be fluorescent.
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Figure 30 Rational design of a fluorescence probe using photoinduced electron transfer

(PeT).

In the absence of the target compound (NO in this case), the probe, DAF-2, is non-
fluorescent because the switch moiety is electron-rich enough for electron transfer (PeT)
to take place. After the reaction with NO, the probe becomes fully fluorescent because
PeT cannot occur due to the low energy level of the switch moiety.
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Figure 40 Schematic representation of time-resolved fluores-
cence measurement.

Measurement is performed after a certain time (delay time).
Short-lived background fluorescence totally decays during
that time.
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Figure 500 Reaction scheme of a lanthanide-based long-lived luminescence probe for LAP (Ln =Tb, Eu).
Photographs of the Th** complexes in water were taken under illumination with a UV lamp (365 nm) and are shown

alongside the chemical structures.
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Figure 600 Comparison of serum LAP activity measured by
the Th* complex.

Error bars represent standard error (n = 5).

**: significant change (p < 0.01).
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—Development of a Sensitive Diagnostic Reagent Based on L anthanide L uminescence—

Tetsuo Nagano and Takuya Terai

Laboratory of Chemistry and Biology, the Graduate School of Pharmaceutical Sciences,
the University of Tokyo, Tokyo, Japan

Key words: fluorescence probe, lanthanide luminescence, clinical diagnosis

Fluorescence probes have proven to be a highly practical analytical tool allowing researchers specific and real-time
detection of target molecules in complex systems. Dozens of probes for various targets have been devel oped on several
principles including photoinduced electron transfer (PeT). Lately, lanthanide-based luminescence probes have emerged,
which have some unique characteristics compared with conventional fluorescence probes. Due to their long lumines-

cence lifetime, the newly developed probes are expected to be useful as sensitive diagnostic reagents.
(J Jpn Coll Angiol, 2006, 46: 743—748)
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