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Lectin detection based on photoluminescent silole-core carbosilane dendrimer peripherally

functionalized with carbohydrate
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Kojit MATSUOKA, Daiyo TERUNUMA

A glycocluster periphery functionalized with lactose derivative possessing a silole moiety as a luminophore was

synthesized. The photoluminescence spectrum of the glycocluster showed extremely strong emission at 475 nm and the

absolute quantum yield was estimated to be 92% in water. The emission intensity was decreased by increasing the

amount of peanut agglutinin (PNA), lactose-binding lectin, eventually to be nearly one-twentieth of the intensity in the

case of absence of PNA. The fluorescence quenching of the glycocluster on mixing with PNA can be easily distinguished
with the naked-eye observation under UV irradiation. Whereas no distinct change in the fluorescence properties of the
glycoclyster was observed when wheat germ agglutinin (WGA) was employed.
Keywords : Aggregation-induced emission, Biosensor, Car bohydrate, Fluorescence-quenching, Glycocluster,
Lectin, Silole
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Fig. 2 (A) PL spectra of silole-dendrimer in water and
water/aceton mixture with 90 %, 85 %, 80 %, 75 %water
fraction. (B) PL spectra of silole-dendrimer in water/
acetone mixture with 1 %, 10 %, 13 %, 15 %. (C)
Emission intensity vs solvent composition of the

water/acetone mixture.10: Conc 0.7 uM, Ex =360 nm
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Fig. 3 Emission-intensity of Silole dendrimers (Conc.0.7
uM, Ex = 360 nm, Em = 474 nm)
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Fig. 4 Emission-intensity of Silole dendrimers. (Conc.0.7
uM, Ex =360 nm, Em = 474 nm)
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Fig. 5 PL spectra of 10. The presence of deferent amount
of PNA (from 0 to 50 uL ). SiloleDumbbell(1)6-Lac Conc.
0.6 uM, PNA Conc. 20 uM, Ex =474 nm.
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Fig. 6 Pictures of the pholuminescence of the HEPES buffer
solution of 10 (A): in the absence of PNA (B): in the
presence of PNA. Ex =360 nm, Em = 474 nm.
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Fig. 7 PL spectra of 10. The presence of deferent amount
of PNA (from 0 to 200 pL ). SiloleDumbbell(1)6-Lac
Conc. 0.5 uM, WGA Conc. 20 uM, Ex =360 nm, Em =
474 nm.
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