
Copyright WILEY‐VCH Verlag GmbH & Co. KGaA, 69469 Weinheim, Germany, 2012. 

 
 
 
 
 

 
 
 
 

Supporting Information 
 
 
for Adv. Healthcare Mater., DOI: 10.1002/adhm. 201200116 
 
Polyvalent Mesoporous Silica Nanoparticle‐Aptamer Bioconjugates Target Breast Cancer 
Cells 
 
Le‐Le   Li ,  Qian   Yin ,  Jianjun   Cheng ,* and  Yi   Lu * 
 



        Submitted to  

 1 

Copyright WILEY-VCH Verlag GmbH & Co. KGaA, 69469 Weinheim, Germany, 2010. 

 

Supporting Information  
 
for Adv. Healthcare Mater., DOI: 10.1002/adhm.201200116  
 
Polyvalent Mesoporous Silica Nanoparticle-Aptamer Bioconjugates Target Breast 
Cancer Cells 
 
Le-Le Li, Qian Yin, Jianjun Cheng,* and Yi Lu* 

 
Dr. L. Li,[+] Prof. Y. Lu 
Department of Chemistry 
University of Illinois at Urbana-Champaign  
Urbana, IL 61801 (USA) 
E-mail: yi-lu@illinois.edu 
Q. Yin,[+] Prof. J. Cheng  
Department of Materials Science and Engineering 
University of Illinois at Urbana-Champaign  
Urbana, IL 61801 (USA) 
E-mail: jianjunc@ad.uiuc.edu 
[+] The authors contributed equally to this work 

 

 

 
 
Figure S1. TEM images of the as-synthesized MSN-Pho. 
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Figure S2. X-ray diffraction pattern of as-synthesized MSN-Pho. 
 
 
 

 

 
 
Figure S3. Nitrogen sorption isotherms of MSN-Pho. 
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Figure S4. The UV/Vis spectrum of the DNA aptamer solution (a) before reaction, (b) after cleavage 
by TCEP and then react with maleimide-functionalized MSNs, and (c) after reaction with maleimide-
functionalized MSNs (without cleavage by TCEP). The data shows that cleavage of DNA aptamer by 
TCEP to obtain free sulfhydryl groups is a key for modification of maleimide-functionalized MSNs 
through the sulfhydryl-maleimide coupling reaction, which further confirm that the aptamer is 
attached to the MSNs through covalent bond but not via electrostatic interactions. 
 
 
 
 
 

 
 
Figure S5. FTIR spectra of the samples (a) MSN-Pho and (b) MSN-Pho-Apt.  
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Figure S6. Confocal image of MCF-7 cells (top) and LNCaP cells (middle) treated with aptamer-
functionalized MSN-FITC, and LNCaP cells (bottom) treated with MSN-FITC that was modified with 
a control DNA of a randomized sequence. From left to right: DAPI channel, FITC channel and overlay. 
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Figure S7. Flow cytometry analysis of untreated LNCaP cells (black line); LNCaP cells treated with 
MSN-FITC (red line) and MSN-FITC-Apt (blue line). 
 
 
 
 

 
 
Figure S8. MTT assay to evaluate cytotoxicity of MSN-Pho, random DNA-functionalized MSN 
(MSN-Pho-Rdm) and aptamer-functionalized MSN (MSN-Pho-Apt) in MCF-7 cells (37 °C, 72h). 
 


