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CdTe/CdS核壳量子点与蛋白质荧光标记 

曾庆辉, 张友林, 杜创, 宋凯, 孙雅娟, 刘晓敏, 孔祥贵 

中国科学院长春光学精密机械与物理研究所激发态物理重点实验室, 长春 130033 

摘要： 

利用连续离子层吸附技术合成了水溶性的CdTe/CdS核壳量子点. 通过CdS壳层的包覆, 量子点的量子效率由原来

的15％(裸核)提高到38％(核壳), 这种核壳结构量子点的化学和光学性质具有更好的稳定性, 可以用于生物标记. 
本文采取共价连接与静电吸附两种方法, 实现了量子点的生物标记, 电泳技术已证明, 应用这种量子点成功地实现

了对蛋白质分子的生物标记. 通过对量子点与蛋白质偶联前后的荧光光谱分析, 发现量子点与蛋白质作用后荧光增

强是由于蛋白质对量子点进行了表面修饰, 从而降低了表面缺陷引起的非辐射跃迁几率所致. 通过共价连接量子点

的荧光峰位红移, 主要是由于偶极-偶极相互作用引起的; 量子点与蛋白质静电吸附作用引起的荧光峰位蓝移主要起

因于量子点表面电荷量的降低. 
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Investigation on the Fluorescent Labeling Between CdTe/CdS Core/Shell 
Quantum Dots and Protein

ZENG Qing-Hui, ZHANG You-Lin, DU Chuang, SONG Kai, SUN Ya-Juan, LIU Xiao-Min, KONG 
Xiang-Gui*

Key Laboratory of Excited State Processes, Changchun Institute of Optics, Fine Mechanics and Physics, 
Chinese Academy of Sciences, Changchun 130033, China

Abstract: 

Aqueous CdTe/CdS core/shell quantum dots(QDs) were synthesized via successive ion layer adsorption 
and reaction. The quantum yield was increased from 15%(CdTe) to 38%(CdTe/CdS) after the 
passivation of the CdS shell. Compared with the bare core, the core/shell QDs were more photostable 
and suitable for bio-labeling. Both covalent conjugation and electrostatic adsorption were adopted to 
couple the QDs with the protein, which could be proved well by the agarose gel electrophoresis method. 
The photoluminescence(PL) of the CdTe/CdS core/shell QDs were also studied after the bio-conjugation. 
The PL intensity of the QDs was enhanced after coupled with proteins by the two methods. Due to the 
dipole-dipole interactions, the covalent coupling will lead to the red-shift of the PL peak of the core/shell 
QDs. On the contrary, because of the decrease of the surface charge, electrostatic adsorption will cause 
the blue-shift of the PL peak. 
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