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ABSTRACT: Molecular surfaceis also called molecular boundary, it contains the biological and chemical information of the protein
molecule. The analysis of the molecular surface will help to understand the molecular docking, recognition and molecular interaction.
While the construction of the protein molecular surface is so complicated, especially the molecular surface meshing, therefore, the effi-
cient algorithm for generating the high-quality protein molecular surface meshes has the great significance to smooth molecular surface
generation, molecular visualization and molecular simulation. According to the current definitions of the protein molecular surface, sever-
al new methods of the high-quality molecular surface mesh generation have been reviewed. Also, this paper introduces several software
of the protein molecular surface visualization and makes a simple analysis about their performance.
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Table 1 The performance comparison of the four molecular surface visualization software
Software Algorithm complexity Memory use Applicability
ASMS O[N] Very large Arbitrary size protein molecules
LSMS O[N log (N)] Large Only a single and small size protein molecule
MSMS O[N log (N)] Small Only a single and small size protein molecule
TMSmesh O[N] Very small Arbitrary size protein molecules




www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.21 JUL.2012

. 4143 .

ASMS  TMSmesh

References

[1] Perrot G, Maigret B. New determinations and simplified representa-
tions of macromolecular surfaces [J]. J Mol Graph, 1990, 8: 141-144

[2] Sanner M F, Olson A J, Spehner J C. Reduced surface: an efficient way
to compute molecular surfaces [J]. Biopolymers, 1996, 38 (3): 305-320

[3] Cossi M, Mennucci B. Analytical first derivatives of molecular surfaces
with respect to nuclear coordinates [J]. ] Comput Chem, 1996, 17 (1):
51-73

[4] You T, Bashford D. An analytical algorithms for the rapid determina-
tion of the solvent accessibility of points in a three dimensional lattice
around a solute molecule[J]. J Comput. Chem, 1995, 16 (6): 743-757

[5] Akkiraju, N., Edelsbrunner, H. Triangulating the surface of a molecule
[J]. Discrete Applied Mathematics, 1996, 71: 5-22

[6] Connolly, M. L. (1996) Molecular Surfaces: A Review. http: /www.
netsci.org/Science/Compc-hem/ feature14.html

[7] MathMol Library. http://www.nyu.edu/pages/mathmol.

[8] RasMol Molecular Visualisation Program. http:// klaatu.oit.umass.edu:
80/microbio/rasmol

[9] Sanner, M. F. (1996) Molecular Surface Computation. http://www.
scripps.edu/pub/olsonweb/people/sanner/html/msmsFhome.html

[10] ,

,2008, 17(3): 24-27

Zhao Yan, Zhang Zi-ping. One dynamic algorithm of constructing

Delaunay [J].

Delaunay triangulation [J]. Engineering of Surveying and Mapping,
2008, 17(3): 24-27
[11] s . Delaunay [J].
,2001, 30(1): 82-87
Liu Xu-jun, Gong Jian-ya. Del aunay Triangulation of Constrained

Data Set[J]. Acta Geodaeticaet Acrtographica Sinica, 2001, 30(1): 82-87

[12] Lee C K. Automatic adaptive mesh generation using metric advanc-
ing front approach [J]. Engineering and Computations, 1999, 16 (2):
230-263

[13] Cuilliere J C. An adaptive method for the automatic triangulation of
3D parametric surfaces [J]. Computer-Aided Design, 1998, 30 (2):
139-149

[14] Lee B, Richards F M. The interpretation of protein structures: estima-
tions of static accessibility[J]. ] Mol Biol, 1971, 55: 379-400

[15] Richards F M. Areas, Volumes, Packing and protein structure [J]. Annu
Rev Biophys Bioeng, 1977, 6: 151-176

[16] ML Connolly. Solvent-accessible surfaces of proteins and nucleic
acid [J]. Science, 1983, 221:709-713

[17] Minxin Chen, Benzhuo Lu. TMSmesh: A Robust Method for Molec-
ular Surface Mesh Generation Using a Trace Technique [J]. Theory
Comput, 2011, 7: 203-212

[18] McGann M R, Almond H R, Nicholls A, Grant A J, Brown F K.
Gaussian docking functions [J].Biopolymers, 2003, 68: 76-90

[19] J.Weiser, Shenkin P, Still W J Comput. Chem, 1999, 20: 688-703

[20] GrantJ. A., Gallardo M. A., Pickup B. T. J. A fast method of molecu-
lar shape comparison: A simple application of a Gaussian description
of molecular shape[J]. Journal of Computational Chemistry, 1996, 17
(14): 1653-1666.

[21] W Zhao, G Xu, C Bajaj. An algebraic spline model of molecular sur-
faces[J]. IEEE, 2007: 297-302

[22] Xiong Wang. Mining Protein Surfaces. ACM SIGMOD Workshop on
Research Issues in Data Mining and knowledge Discovery [C].Santa
Barbara California, 2001: 20-24

[23] Nataraj Akkiraju and Herbert Edelsbrunner. Triangulating the surface
of a molecule[J]. Discrete Applied Mathematics, 1996, 71(1-3): 5-22

[24] Chandrajit L. Bajaj, Valerio Pascucci, Ariel Shamir, Robert J. Holt,
and Arun N. Netravali. Dynamic maintenance and visualization of mol-
ecular surfaces [J]. Discrete Applied Mathematics, 2003, 127(1): 23-51

[25] Michel F. Sanner, Arthur J. Olson, and Jean-Claude Spehner. Fast
and robust computation of molecular surfaces. In Proceedings of the
eleventh annual symposium on Computational geometry [C].ACM
Press pages, 1995: 406-407

[26] Michel F, Sanner, Arthur J. Olson and Jean-Claude Spehner. Reduced
surface: an efficient way to compute molecular surfaces [J]. Biopoly-
mers, 1996,38(3): 305-320

[27] Amitabh Varshney, Frederick P. Brooks. Fast analytical computation
of Richards's smooth molecular surface [C]. In Proceedings of the 4th
conference on Visualization, 1993, 93:300-307

[28] Duncan B S, Olson A J. [J]. Biopolymers, 1993, 33:231-238

[29] Blinn J F. A generalization of algebraic surface drawing [J]. ACM
Transactions on Graphics, 1982, 1: 235-256

[30] Charles L. LAWSON. Software for cl surface interpolation [M].
Mathematical Software III, 1977: 161-194

[31] De Berg, M, Van Kreveld M,Overmars M, Schwarzkopf O. Computa-
tional Geometry: Algorithms and Applications, 2nd ed [M].
Springer-Verlag: New York, 2000:45-61

[32] C L Bajaj, P Djeu, V Siddavanahalli, A Thane. TexMol: Interactive
Visual Exploration of Large Flexible Multi-component Molecular

15th IEEE Visualization 2004 Conference (VIS

2004), 2004: 243-250

Complexes [J].



