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Application of fluorescent lanthanide chelate for bioassay

ogoooo
0 Kazuko MatsumotoO
= Ogo0oooooooooooo

[ Summary ]

0 Fluorescent lanthanide chelate complexes are known to
emit strong fluorescence with very distinct physical proper-
ties that are different from those of organic fluorescent com-
pounds: the fluorescence of lanthanide chelates is long-lived
with the decay-time of several hundreds microseconds to 2
ms. The fluorescent lanthanide chelates have been success-
fully developed as fluorescent labels for highly sensitive time-
resolved fluoroimmunoassay, DNA hybridization and other
bioasssays. In this article, applications of the fluorescence
lanthanide chelates for bioassay are introduced.
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Table 1 Structures of B-diketone ligands and their fluorescent properties.

Table 2 Fluorescent properties of fluorescent compound.

p-diketone |igand Absorption (Aa)  Fluorescence

Strong

Strong

382 nm O]

CaF7 396 nm )

415 nm )

(@) (b) (c)

Fig. 1 Examples of fluorencent labels.
[ (a) fluorescein isothiocyanate, (b) Rhodamine B isothiocyanate,
0 (c) B-naphthoyltrifluoroacetone.

Large Stokes shift

* ™

Absorption

[
/ i

100 200 00 400 500 BOO TOQ

Fluorescence emission

Wave length (nm)

Fig. 2 Absorption and fluorescence emission spectra of the fluorescent
europium chelate.

Life time Aexmax  Aem,max Stokes shift
Compound (ns) (nm) (nm) (nm)
FITC 4.5 492 518 26
RBITC 3 550 585 35
[Eu(B-NTA);] 7x 10° 340 613 273
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Fig. 3 Measurement principle of time-resolved fluorometry.
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Protein-NHz + SCN@ /N / N\
N N N

CO07_COO" COO™ COO"
\‘Eu3+::”/

S
1
Protein-NH— C- HN@ /N /N
rN N N
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T

immunoreaction
Y
immunocomplex
enhancing solution
B-NTA + TOPO + Triton X-100
pH=3.2

\
Eu(B-NTA)3(TOPO),

y
Time-resolved fluorometry

Fig. 4 Assay principle of DELFIA system.
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Fig. 5 Structure of BHHCT-Eu®*
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COO~

Antibody FOOPOsH + H20
(solid phase) ALP-labeled antibody
j | M1 oo
0N N
HPO4Z + HY

Tb®* - EDTA, pH = 13

COO_\Tb EDTA
Fluorescece <—— F—@O/

Fig. 6 Detection principle of enzyme-linked time-resolved immunoassay.
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Fig. 7 Structure of TBP-Eu®* and principle of "TRACE"-homogeneous time-
resolved fluoroimmunoassay.
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Fig. 8 Dual-label time-resolved fluoroimmunoassay of AFP and CEA with
fluorescent lanthanide labels, BHHCT-Eu®* and BPTA-Tb**.
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Fig.1 Characteristics of live cell fluorescence imaging. Representative 4

measurements (distribution, correlation, quantification, multiple-
tracking) by realtime microscopy were illustrated.

TABLE1 Fluorescent dyes and proteins for live cell staining

Fig. 2 Spatio-temporal analysis for live cell functions and movements.
000 a, translocation of PKC-GFP. b, Ca ions by FRET between CFP

and YFP (Yellow Cameleon 2.1). c, exocytosis of acridine orange
containing granules. d, multi-angle views of mitochondria (DsRed
as red) and nucleus (CFP as blue). In a-c, left images were before
stimulation (resting states), and right were after stimulation. All
figures were recorded at 12th Medical Photonics Course,
Hamamatsu, 2003.
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Fig. 3 Live cell fluorescent marking by 4 ways (a-d). Left images were
before loading of fluorophores, and right were after the staining.
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Fig. 4 4 steps for live cell fluorescence imaging as illustrated in a-d.
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