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Abstract ;: Computer aided design of drug molecules is a molecular simulation method by constructing new chemical
entities with certain potential pharmacological activity in computer or theory. In the past decade, the rapid
development of high-throughput omics technologies provides good data support, and researches opportunity for the
molecular design of biological and chemical drugs. Moreover, modern society has higher requirements for
biopharmaceuticals, which generally needs the features of high efficiency, non-toxic or low toxicity and strong
targeting. As more and more structures of proteins relating to drug-targets are resolved through experimental
methods, drug molecular design methods based on protein receptors become more feasible and important. Drug
molecular design methods based on protein receptors are generally analyzed based on the three-dimensional
structures of proteins and ligands, which makes the discovery of lead compounds more rational, and more scientific
design can be carried out. With the accumulation of relevant experimental data and the development of algorithms
such as deep learning, more scientific drug molecular design can be carried out, which speeds up the development
process of new drugs to some extent and is more conducive to exploring corresponding molecular mechanisms. In
this paper, the common strategies of protein receptor based drug molecular design methods are systematically
reviewed and prospected.
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Fig.1 The general flowchart of drug molecular design
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Table 1 Drug molecular analysis methods
used under different conditions
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Fig.2 Screening of potential drug molecules based on high-throughput molecular docking
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Table 3 Several protein complexes and ligands
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Fig.4 A general flowchart of protein receptor-based drug development from design to application
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Fig.5 A de novo-based drug molecular design example
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Table 4 Energy decomposition of interactions between protein receptor and ligands

20NC-Alogliptin &%) 20NC-SY1 Z&W

% BAIAEHRE VDW MIEAEARE SR AT ARG I BAIAEHRE  VDW AHTEMEAAE  F AR AE
"W -48.32 -29.31 -19.01 2EW -22.26 -11.51 -10.75
ARG125 -491 -1.50 -3.40 ARG125 -3.58 -1.78 -1.80
GLU205 2.54 -2.84 5.39 GLU205 16.85 13.24 3.61
GLU206 -10.19 -2.02 -8.17 GLU206 -3.83 -1.97 -1.85
PHE357 -0.56 -1.72 1.16 PHE357 -0.64 -1.69 1.04
TYR547 -9.99 -5.59 -4.40 TYR547 -6.11 -6.17 0.05
TRP629 -3.81 -1.35 -2.46 SER630 -11.20 -2.89 -8.31
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TYR631 -5.43 -3.86 -1.57 TYR662 -4.21 -2.71 -1.50
TYR662 -5.76 -2.57 -3.18 TYR666 -4.13 -3.80 -0.33
TYR666 -4.04 -4.39 0.34
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