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Levchenko A. Computational cell biology in the post-genomic era. Mol Biol Rep. 2001;28(2):83-9. doi: 10.1023/a:1017913813132. 

O primeiro modelo 

desenvolvido em biologia de 

sistemas computacional foi o 

potencial de ação do axônio de 

sépia (Levchenko, 2001) 

proposto por Hodgkin-Huxley 

em 1952.
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Hodgkin AL, Huxley AF. A quantitative description of membrane current and its application to conduction and excitation in nerve. J Physiol. 1952 

Aug;117(4):500-44. doi: 10.1113/jphysiol.1952.sp004764.
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Shen H, Li Z, Jiang Y, Pan X, Wu J, Cristofori-Armstrong B, Smith JJ, Chin YKY, Lei J, Zhou Q, King GF, Yan N. Structural basis for the modulation of 

voltage-gated sodium channels by animal toxins. Science. 2018 Oct 19;362(6412):eaau2596. 
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Bitencourt-Ferreira G, de Azevedo WF Jr. How Docking Programs Work. Methods Mol Biol. 2019;2053:35-50. doi: 10.1007/978-1-4939-9752-7_3. 
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Evolution of the Number of Papers by Year: Machine Learning for Drug Discovery

Total number of papers: 2,918 articles

Source: Pubmed on September 12, 2023
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Evolution of the Number of Papers by Year: Machine Learning for Docking

Total number of papers: 1,060 articles
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Source: Pubmed on September 12, 2023
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Evolution of the Number of Papers by Year: Machine Learning for Scoring Function

Total number of papers: 194 articles
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Source: Pubmed on September 12, 2023
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Modelo de regressão

ŷ = 0 + 1 x1 + 2 x2 + … + n xn

ŷ valor previsto

j é jth parâmetro do modelo

xi é ith valor da variável independente (feature)

n é o número de variáveis independentes (features)

Aprendizado de Máquina azevedolab.net
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Bohacek RS, McMartin C, Guida WC. The art and practice of structure-based drug design: a molecular modeling perspective. Med Res Rev. 1996; 16(1):3–

50.
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Ross GA, Morris GM, Biggin PC. One Size Does Not Fit All: The Limits of Structure-Based Models in Drug Discovery. J Chem Theory Comput. 2013 Sep 

10;9(9):4266-4274. doi: 10.1021/ct4004228. 
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38de Azevedo WF. Protein-Ligand Interactions: High-Resolution Structures of CDK2. Curr Drug Targets. 2022;23(5):438-440. 
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Taba-Tool to Analyze the Binding Affinity

da Silva AD, Bitencourt-Ferreira G, de Azevedo WF Jr. Taba: A Tool to Analyze the Binding Affinity. J Comput Chem. 2020; 41(1):69-73.

Disponível em: https://github.com/azevedolab
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Scoring Functions  p-value1 R2 p-value2
Free Energya -0.133 0.7324 0.204 0.2227
Final Intermolecular Energya 0.133 0.7324 0.204 0.2228
vdW+Hbond+desolv Energya 0.133 0.7324 0.204 0.2228
Electrostatic Energya 0.533 0.1392 0.376 0.0789
Final Total Internal Energya -0.133 0.7324 0.089 0.4365
Torsional Free Energya 0.068 0.8630 0.000 0.9792
Plants Scoreb 0.183 0.6368 0.001 0.9348
MolDock Scoreb 0.217 0.5755 0.010 0.7950
Rerank Scoreb 0.333 0.3807 0.007 0.8336
Interaction Scoreb 0.367 0.3317 0.013 0.7698
Protein Scoreb 0.367 0.3317 0.025 0.6839
Water Scoreb -0.569 0.1098 0.395 0.0699
Internal Scoreb 0.033 0.9322 0.001 0.9369
Electrostatic Scoreb 0.548 0.1269 0.204 0.2218
Electrostatic Long Scoreb -0.548 0.1269 0.204 0.2218
H-Bond Scoreb 0.650 0.0581 0.512 0.0301
Ligand Efficiency 1 Scoreb 0.150 0.7001 0.024 0.6935
Ligand Efficiency 3 Scoreb 0.283 0.4600 0.023 0.6968
Affinity Scorec -0.067 0.8647 0.117 0.3669
Gauss1 Scorec -0.367 0.3317 0.120 0.3603
Gauss2 Scorec -0.283 0.4600 0.018 0.7297
Repulsion Scorec -0.700 0.0358 0.240 0.1804
Hydrophobic Scorec 0.100 0.7980 0.002 0.9157

0.0993Hydrogen Scorec -0.583 0.0992 0.340
Taba (3 variables, d 4.5 Å) 0.783 0.01252 0.794 0.0107

Predictive performance of scoring functions (test set). aAutoDock 4, bMolegro Virtual Docker (MVD), cAutoDock Vina. p-value1 and p-value2 are related to ρ and R, 

respectively.

Estudo da Quinase Dependente de Ciclina 2 azevedolab.net
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Conclusão

• Taba permite a exploração do Espaço de 

Funções Escores com eficiência;

• Podemos usar o programa Taba para gerar uma 

base de dados de funções escore (SF 

database);

• Acreditamos que o conceito de Espaço de 

Funções Escores pode ser uma mudança de 

paradigma no uso de abordagens 

computacionais para a descoberta de fármacos.
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