
Supporting Information

Bioinspired heptapeptides as functionalized mineralization inducers 

with enhanced hydroxyapatite affinity

Yuebo Liu,a,b,# Chunmei Ding,b,# Libang He,a,# Xiao Yang,b Yaping Gou,a Xinyuan Xu,b Yanpeng 
Liu,b Changsheng Zhao,b Jianshu Li b,*, Jiyao Li,a,*

a State Key Laboratory of Oral Diseases, West China Hospital of Stomatology, Sichuan University, 
Chengdu, 610041, China.

b College of Polymer Science and Engineering, State Key Laboratory of Polymer Materials 
Engineering, Sichuan University, Chengdu, 610065, China. 

*Corresponding authors:
J.Y. Li; E-mail: jiyaoliscu@163.com 
J.S. Li; E-mail: jianshu_li@scu.edu.cn

# These authors contributed equally to this work.

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry B.
This journal is © The Royal Society of Chemistry 2018



Figure S1. HPLC chromatograms of (a) Peptide-7 and (b) Peptide-7-FITC; the distinct 
peaks represent the characteristic peaks of Peptide-7 and Peptide-7-FITC. The mass 
spectra of (c) Peptide-7 and (d) Peptide-7-FITC.



0

20

40

60

80

100

120

 

 

Re
la

tiv
e 

ce
ll 

vi
ab

ili
ty

 (%
)

40
00

30
00

20
0010

00
50

025
0

12
5

Peptide-7 concentrations (g/mL)

Figure S2. Cytotoxicity of Peptide-7 at various concentrations (from 125 to 4000 
μg/mL). The cytotoxicity was evaluated by CCK-8 assay using HOK (human oral 
keratinocyte) cells.

Figure S3. (a) CLSM fluorescence images of HA disk surfaces. (a) a1, before washout; 
a2, after one-day washout; a3, after two-day washout; a4, after four-day washout. (b) 
The fluorescence intensity was calculated by the software to estimate the amount of 
Peptide-7-FITC retained on HA surfaces after being washed for different number of 
days. The histogram shows the fluorescence intensity descending process.
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Figure S4. Desorption isotherm curves of Peptide-7 from HA powder. The orange line 
represents acidic condition (pH = 5.5) and the blue line represents neutral condition (pH 
= 7.5).
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Figure S5. Zeta potential of HA (HA particles before adsorption of Peptide-7), Pep 
(Peptide-7 in solution) and HA-Pep (HA particles after adsorption of Peptide-7); **, p 
< 0.01.



Figure S6. (a) QCM-D results of the mineralization ability of Peptide-7 after adsorption 
on HA chips. The declines in frequency were 68.73 Hz and 115.41 Hz in the control 
group and experimental group, respectively, over a period of 12 h. (b) SEM images of 
HA chips before (b1) and after incubation in flowing artificial saliva for 12 h (b2 and 
b3). The control group (b2) used bare HA chips and the experimental group (b3) used 
Peptide-7 coated HA chips (pH = 7.5).

Figure S7. SEM image of the surface morphology of NaF treated enamel, showing rod-
like microstructures on the enamel surface (Magnification ratio is 25000). 



Figure S8. AFM images of (a) intact enamel surface, (b) acid-etched enamel surface, 
(c) Peptide-7 treated enamel surface, and (d) NaF treated enamel surface after 8 days 
of mineralization. Ra indicates the mean roughness (nm) and Rz indicates the maximum 
height (nm) of the tested surface.
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Figure S9. XRD patterns of the intact tooth enamel, acid-etched enamel, Peptide-7 
treated enamel, and NaF treated enamel after 8 days of mineralization.
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Figure S10. The surface micro-hardness (Vickers hardness) of DDW, Peptide-7, and 
NaF treated enamels after being soaked in artificial saliva for 4 days and 8 days, 
compared with the micro-hardness values of the original and acid-etched tooth enamel 
surfaces. ***, p < 0.005; NS, no significant difference
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Figure S11. Weight changes in Sprague-Dawley rats infected with S.mutans during the 
treatment period, whose molars were subsequently treated with distilled and deionized 
water (DDW), NaF, and Peptide-7. The mean ± standard deviation values calculated 
from 6 animals per treatment group are shown. The weights of the rats were similar in 
all the groups throughout the treatment period.


