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Methods for the analysis of the three-dimensional structure of proteins
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(1. Department of Chemistry, College of Science; Novel Energy and Sensing Technology Lab, Shanghai University, Shanghai 200444,
China; 2. Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China)

Abstract: Three-dimensional structure is the basis of functional analysis of biological macromolecules. In-depth study of
the atomic framework, and determination of structure, function and evolutionary roots of biological macromolecules are helpful
to guide the treatment of diseases and the development of target drugs. Protein is the material undertaker and embodiment of
life activities. The structure analysis is the premise to clarify the function and action mechanism of protein. This paper briefly
summarizes four existing methods of protein structure from the aspects of principle, development process, advantages and dis-
advantages, for example X-ray diffraction, nuclear magnetic resonance, Cryo-electron microscope and AlphaFold, which is an
artificial intelligence system for protein structure prediction based on big data, in order to review the development history of
structural biology and systematically sort out the current development status of protein structure analysis.

Keywords: three-dimensional structure of protein; X-ray diffraction; nuclear magnetic resonance; Cryo-electron micro-

scope; AlphaFold
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