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Fig. 1 Absorption spectra of prostat specific antigen

( PSA) solution before ( a) and after ( b) labeling with Fig.2  Fluorescence spectra of CdTe solution before ( a)

CdTe and after ( b) labeling with PSA
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Fig.3  Absorption spectra (a b) and fluorescence spectra Fig.4 Fluorescence spectra of CdSe (a) CdTe (b) and
(¢ d) of CdSe (a c) and CdTe (b d) the mixture of CdTe-CdSe ( c)
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Fig. 5  Effect of CdSe concentration on energy transfer Fig. 6  Effect of CdTe concentration on energy transfer
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Fig.7 Calibration curve
Concentration of CdSe: 6x107% mol/L  CdTe: 3x107% mol/L. Concentration of PSA(a ~m): 0.28 0.56 0.84 1.
12 1.40 1.68 1.96 2.24 1.92 5.60 7.28 8.40 10.08 pg/L.
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3.6
PSA 4.0 pg/L
1. 1 o
1
Table 1  Effects of interfering substances on fluorescence
Interferent Added concentration Change of fluorescence Interferent Added concentration Change of fluorescence
eriere (g/mL) intensity ( %) eriere (g/mL) intensity ( %)
b adine LL_‘Lysine 3x1077 2.4 Ca¥* Ba® Zn* 1.5x1077 4.7
L- L- _ 3+ 3+ n _
L Tryptophan  L-Arginine 2.5x1077 2.6 Cr* Fe’* Cu? 1.8x1077 4.5
L- L- _ 2- - -
LHistidine L-Proline 2x1077 4.6 C, 05" NO; 1x107° 3.5
L- D- R 2= ~O2- -
L-Glucose D-Fructose 3x1077 3.7 NO™ CO; 1x1078 3.2
D L- L- R - ~()- _
D L-Serine [L-Rhamnose 4x1077 1.8 105 HCO; 2x1076 3.1
Starch  Citric acid 1.5x107 2.3 Na® K* 2x107 4.7
PO3" SO3 SO% 1x107 1.9 I" Br 2x107° 2.7
Hg* NHj Mg 2.5x107° 4.8
3.7 2
( Table 2 Analytical results of serum samples
) PSA Serum Found ( (7RSD_ 6) Added Total found Recovery
sample  (pg/L n=6) o n= (pg/L) (pg/L) (%)
1 0.95 1.67 1 1.89 96.9
2, 2 0.88 1.85 2 2.78 97.5
PSA 0~4 pg/L 3 0.56 1.98 2.5 3.21 104.9
o CdSe-CdTe
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Fluorescence Resonance Energy Transfer Between Quantum Dots of
CdSe and CdTe and Its Application for Determination of
Serum Prostate Specific Antigen

TAO Hui-Lin LI Shu-Huai Li JianPing"
( College of Chemistry and Bioengineering Guilin University of Technology —Guilin 541004)

Abstract Fluorescence resonance energy transfer ( FRET) from CdSe quantum dots to CdTe quantum dots
and the application for determining serum prostate specific antigen( PSA) were studied. It was found that the
effective energy transfer can occur between CdSe and CdTe in the Tris-HCI buffer solution at pH=28.0 in
which the CdTe fluorescence intensity has been increased. As adding prostate specific antigen the fluores—
cence intensity of CdSe-CdTe system is decreasing and finally quenching because of the specific immunological
reaction between the PSA antigen and CdTe labled PSA antibody. There were good linear correlations between
the concentrations of PSA antigen and the fluorescence quenched intensities. Then a new determination strate—
gy of PSA was built by using the CdSe-CdTe system. Under optimum conditions the linear range of determi—
ning PSA antigen was 0.28-10 ug/L with a correlation coefficient of r=0.9992 and a detection limit of 1.5
x107pg/L (n=11) .

Keywords Quantum Dots; Fluorescence resonance transfer; Fluorescence quenching; Prostate specific anti—
gen, Cadmium selenide; Cadmium telluride
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