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清华大学材料科学与工程系新型陶瓷与精细工艺国家重点实验室 北京 100084

摘要摘要摘要摘要： 通过分析骨涎蛋白和牙本质基质蛋白的功能域, 设计合成了一种非胶原蛋白模拟多肽E8DS 
(EEEEEEEEDSESSEEDR), 引入胶原蛋白仿生矿化体系, 共同调控磷酸钙晶体的矿化过程。圆二色谱和红外光谱

分析结果表明, 多肽E8DS可与钙离子和胶原分子通过静电作用相结合。使用稳态凝胶系统对多肽E8DS的分析结

果表明, 
E8DS具有很强的调控钙磷盐矿化的能力。多肽的加入有助于胶原纤维的分子组装, 增加了形核位点, 促进了磷酸

钙在胶原纤维表面矿化, 使胶原纤维的矿化程度明显提高。
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Biomineralization of type I collagen promoted by an engineered non-collagen 
protein––––derived peptide E8DS

WANG Xiumei, WANG Qiong, CHENG Zhenjiang, CUI Fuzhai 

State Key Laboratory of New Ceramics and Fine Processing, Department of Materials Science $\&$ 
Engineering, Tsinghua University, Beijing 100084 

Abstract: Peptides with sequence (EEEEEEEEDSpESpSp$EEDR) were synthesized to mimic the 
biomineralization function of non-collagenous protein over the type I collagens. The results show that 
the peptide can be bound to Ca$^{2+}$and type I collagen by electrostatic interactions. Moreover, 
synthetic peptide is conducive to calcium ions binding and promotes the nucleation and formation of 
minerals on the surface of collagen fibrils. Designed peptides also presented a function of accelerating 
type I collagen fibrillogenesis and the formation of fibrils bundle or network.

Keywords: organic polymer materials   biomineralization   non-collagenous protein   collagen   
peptide   

收稿日期收稿日期收稿日期收稿日期 2011-02-23 修回日期修回日期修回日期修回日期 2011-03-21 网网网网络络络络版版版版发发发发布日期布日期布日期布日期 2011-06-21 

DOI: 

基金基金基金基金项项项项目目目目: 

国家自然科学基金50830102重点资助项目和国家高技术研究发展计划2011AA030105资助项目。 

通通通通讯讯讯讯作者作者作者作者: 王秀梅

作者作者作者作者简简简简介介介介: 

通通通通讯讯讯讯作者作者作者作者E-mail: wxm@mail.tsinghua.edu.cn 



参参参参考文考文考文考文献献献献：：：：

[1] G.He, A.George, Dentin matrix protein 1 immobilized on type I collagen fibrils facilitates 

apatite deposition in vitro, Journal of Biological Chemistry, 279(12), 11649(2004) 

[2] R.Fujisawa, Y.Nodasaka, Y.Kuboki, Further characterization of interaction between 

bone sialoprotein (BSP) and collagen, Calcified Tissue International, 56(2), 140(1995) 

[3] C.E.Tye, G.K.Hunter, H.A.Goldberg, Identification of the type I collagen-binding domain 

of bone sialoprotein and characterization of the mechanism of interaction, Journal of 

Biological Chemistry, 280(14), 13487(2005) 

[4] J.J.Hao, A.Ramachandran, A.George, Temporal and spatial localization of the dentin 

matrix proteins during dentin biomineralization, Journal of Histochemistry & 
Cytochemistry, 57(3), 227(2009)  

[5] S.Weiner, W.Traub, H.D.Wagner, Lamellar bone: Structure-function relations, Journal 

of Structural Biology, 126(3), 241(1999) 

[6] W.Zhang, S.S.Liao, F.Z.Cui, Hierarchical self-assembly of nano-fibrils in mineralized 

collagen, Chemistry of Materials, 15(16), 3221(2003) 

[7] J.H.Kinney, S.Habelitz, S.J.Marshall, G.W.Marshall, The importance of intrafibrillar 

mineralization of collagen on the mechanical properties of dentin, Journal of Dental 

Research, 82(12), 957(2003) 

[8] S.X.Xiao, C.Yu, X.M.Chou, W.J.Yuan, Y.Wang, L.Bu, G.Fu, M.Q.Qian, J.Yang, Y.Z.Shi, 

L.D.Hu, B.Han, Z.M.Wang, W.Huang, J.Liu, Z.Chen, G.P.Zhao, X.Y.Kong, 

Dentinogenesis imperfecta 1 with or without progressive hearing loss is associated 

with distinct mutations in DSPP, Nature Genetics, 27(2), 201(2001) 

[9] R.Srinivasan, B.Chen, J.P.Gorski, A.George, Recombinant expression and 

characterization of dentin matrix protein 1, Connective Tissue Research, 40(4), 251

(1999) 

[10] A.George, A.Veis, Phosphorylated proteins and control over apatite nucleation, crystal 

growth, and inhibition, Chemical Reviews, 108(11), 4670(2008) 

[11] R.M.Wazen, C.E.Tye, H.A.Goldberg, G.K.Hunter, C.E.Smith, A.Nanci, In vivo functional 

analysis of polyglutamic acid domains in recombinant bone sialoprotein, Journal of 
Histochemistry & Cytochemistry, 55(1), 35(2007)  

[12] N.L.Harris, K.R.Rattray, C.E.Tye, T.M.Underhill, M.J.Somerman, J.A.D’Errico, 

A.F.Chambers, H G.K.unter, H.A.Goldberg, Functional analysis of bone sialoprotein: 

Identification of the hydroxyapatitenucleating and cell-binding domains by 

recombinant peptide expression and site-directed mutagenesis, Bone, 27(6), 795

(2000) 

[13] D.Iejima, T.Saito, T.Uemura, A collagen-phosphophoryn sponge as a scaffold for bone 

tissue engineering, Journal of Biomaterials Science-Polymer Edition, 14(10), 1097

(2003) 

[14] F.R.Tay, D.H.Pashley, Guided tissue remineralisation of partially demineralised human 

dentine, Biomaterials, 29(8), 1127(2008) 

[15] E.K.Girija, Y.Yokogawa, F.Nagata, Apatite formation on collagen fibrils in the presence 

of polyacrylic acid, Journal of Materials Science-Materials in Medicine, 15(5), 593(2004) 

[16] G.D.Pins, D.L.Christiansen, R.Patel, F.H.Silver, Selfassembly of collagen fibers. 

Influence of fibrillar alignment and decorin on mechanical properties, Biophysical 

Journal, 73(4), 2164(1997) 

[17] G.K.Hunter, P.V.Hauschka, A.R.Poole, L.C.Rosenberg, H.A.Goldberg, Nucleation and 



inhibition of hydroxyapatite formation by mineralized tissue proteins, Biochemical 

Journal, 317(1), 59(1996) 

[18] G.K.Hunter, H.A.Goldberg, Nucleation of hydroxyapatite by bone sialoprotein, 

Proceedings of the National Academy of Sciences of the United States of America, 90

(18), 8562(1993) 

[19] K.E.Kadler, D.F.Holmes, J.A.Trotter, J.A.Chapman, Collagen fibril formation, Biochemical 

Journal, 316(1), 1(1996) 

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

1．赵名艳 李立华 周长忍 李贤.多级开孔壳聚糖海绵的细胞行为分析[J]. 材料研究学报, 2011,25(3): 243-248

2．金剑 王雪 肖长发.用聚合--溶解--析出法制备强疏水性聚酯[J]. 材料研究学报, 2011,25(2): 165-171

3．洪春双 李明春 辛梅华 谢峰 毛扬帆.壳聚糖固载环糊精--海藻酸钠凝胶球的制备和载药性能[J]. 材料研究学

报, 2011,25(2): 135-140

4．王征科 胡巧玲 李友良 戴卓君.微波辐射增强改性三维壳聚糖棒材[J]. 材料研究学报, 2011,25(2): 113-117

5．胡剑青 郑智贤 朱海军 涂伟萍 王锋.W/O/W复相乳液法合成多元氮丙啶/聚酯微胶囊的研究及表征[J]. 材料

研究学报, 2010,24(6): 619-624
6．解林坤 叶喜 吴章康 邓启平 柴希娟 梁艳君.低温等离子体对低密度聚乙烯(LDPE)薄膜表面改性的研究[J]. 
材料研究学报, 2010,24(6): 661-666
7．宋波 傅倩 刘小云 庄启昕 韩哲文.环境因素对PBO纤维老化的影响和储存寿命预测[J]. 材料研究学报, 

2010,24(5): 487-492
8．张治红 豆君 牛晓霞 闫福丰 彭东来 郑先君.等离子体聚对二甲苯的制备及其应用[J]. 材料研究学报, 

2010,24(4): 353-357

9．刘宝蕴 刘利 张彦英 宫骏 石南林 孙超 .聚苯胺的抗菌性及其机制[J]. 材料研究学报, 2010,24(3): 273-277

10．明如镜 辛梅华 李明春 刘决照.O--季铵化--N, N--双十二烷基壳聚糖/胆固醇的混合单分子膜性质研究[J]. 
材料研究学报, 2010,24(3): 254-258

Copyright by 材料研究学报


