
S1 
 

Supplementary information for 
 
 

Hydrophilic CeO2 Nanocubes Protect Pancreatic β-cell Line INS-1 from 
H2O2-Induced Oxidative Stress 
 
Guang-Ming Lyu,a Yan-Jie Wang,a,c Xue Huang,b Huai-Yuan Zhang,a Ling-Dong Sun,a,* Yan-Jun 
Liub,* and Chun-Hua Yana,* 

 
a Beijing National Laboratory for Molecular Sciences, State Key Laboratory of Rare Earth 
Materials Chemistry and Applications, PKU-HKU Joint Laboratory in Rare Earth Materials and 
Bioinorganic Chemistry, College of Chemistry and Molecular Engineering, Peking University, 
Beijing 100871, China. Fax: +86-10-62754179; Tel: +86-10-62754179; Email: sun@pku.edu.cn, 
yan@pku.edu.cn 

b Department of Endocrinology, 306 Hospital of People's Liberation Army, Beijing 100101, 
China. Email: damaoermaosanmao@aliyun.com 

c Key Laboratory for Advanced Battery Materials and System (MOE), School of Materials 
Science and Engineering, Huazhong University of Science and Technology, Wuhan, Hubei 
430074, China 

Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2016



S2 
 

Table S1 The amount of various adsorbed species (N2, acetate or coating proteins) on the 
surface of the CeO2 NCs from the BET and TGA results. 

Sample Adsorbed species 

N2 (m2/g) Acetate (mg/g) Protein (mg/g) 

CeO2-5 NCs 133 6.7 267 

CeO2-25 NCs 38 2.3 98 

Ratio 3.5 2.9 2.7 

 
 
 
 
 
 
 
Table S2 Catalytic performance of CeO2 NCs before and after incubation with RPMI-1640 + 
10% FBS for 24 h. 

Sample 

BET 
surface 

area 

/ m2g−1 

Specific reaction rate at 37 °C 

TOF at 37 °C 
/s−1 

per unit 
weight of 
catalyst / 

mmol·h−1·g−1 

per unit 
surface 
area / 

mmol·h−1·m−2 

CeO2-5 NCs 133 25 0.19 2.3×10−2 

CeO2-25 NCs 38 5.5 0.14 1.8×10−2 

FBS coated CeO2-5 NCs / 2.0 0.015 1.8×10−3 

FBS coated CeO2-25 
NCs 

/ 3.0 0.080 9.7×10−3 
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Fig. S1 Size distribution of the as-prepared small-sized CeO2-5 NCs (a) and large-sized 
CeO2-25 NCs (b). 
 
 
 
 
 
 
 

 
 

Fig. S2 (a) Ce 3d spectra of CeO2-5 (a) and CeO2-25 NCs (b) fitted as the linear combination of 
Ce(III) and Ce(IV) 3d spectra by the previously reported method (Ref. S1, S2). (Black dots: 
experimental data; olive line: fitted data; blue line: fitting curve for Ce(IV); red line: fitting 
curve for Ce(III); magenta line: background). 
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Fig. S3 Colloid solutions of CeO2-5 (a) and CeO2-25 NCs (b) redispersed in water (2 mg/mL). 

 

 

 

 

 

 

 

Fig. S4 TEM images of the nanoceria-protein corona conjugates formed from the CeO2-5 (a) 
and the CeO2-25 (b). 
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Fig. S5 Confocal bright field images of the agglomerate state of CeO2-5 NCs in RPMI 1640 
medium (a) and RPMI 1640 medium + 10% FBS (b); CeO2-25 NCs in RPMI 1640 medium (c) 
and RPMI 1640 medium + 10% FBS (d). INS-1 cells were seeded and incubated for 24 h prior 
to the addition of CeO2 NCs solution. The adhesive cells were used as the reference. In 
addition, the results exhibited that the exposing CeO2 NCs have no conspicuous effect on cell 
morphology and growth. 



S6 
 

 

Fig. S6 Cell number of INS-1 cells exposed to 50 μg/mL CeO2-5 NCs or CeO2-25 NCs compared 
to cells exposed to medium only. *p < 0.05 vs. control group. n = 3. Briefly, INS-1 cells were 
seeded in 35-mm diameter dishes at a density of 2×105 cells/well in 2 mL medium. By 
referencing the CCK-8 cell viability assay, cells were incubated for 24 h prior to the addition of 
CeO2-5 NCs or CeO2-25 NCs at a representative concentration of 50 μg/mL. Then, the cells 
number was analyzed by direct cell counting with haemocytometer at 24 h after the addition 
of nanoceria. 
 
 
 
 
 
 

 

Fig. S7 Intracellular ROS was detected from the DCF signal by flow cytometry with the 
reported method (Ref. S2). 10,000 cells per sample were acquired after 2, 6 and 10 h 
exposure to 50 μg/mL CeO2-5 NCs. Data are presented as the mean fold change in DCF signal 
compared to medium only ± SD (n = 3).  
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Fig. S8 Representative confocal fluorescent images (left) and merged images (right) with 
bright field signals of INS-1 cells after staining with DCFH-DA. (a) control, (b) cells 
preincubated with 100 μg/mL CeO2-5 NCs, (c) cells preincubated with 100 μg/mL CeO2-5 
NCs. 
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Fig. S9 Quantification of CeO2-5 and CeO2-25 NCs internalized by INS-1 cells. 

 

 

 

 

 

 

Fig. S10 UV-vis spectra of (a) CeO2-5 NCs before and after the addition of H2O2, (b) CeO2-5 
NCs coated with FBS before and after the addition of H2O2, (c) CeO2-25 NCs before and after 
the addition of H2O2, (d) CeO2-25 NCs coated with FBS before and after the addition of H2O2. 
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