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Mambrane Voltage

O primeiro modelo
T desenvolvido em biologia de

sistemas computacional foi o
potencial de acdo do axonio de
sépia (Levchenko, 2001)

- - proposto por Hodgkin-Huxley
em 1952.

| | l l I | i

Levchenko A. Computational cell biology in the post-genomic era. Mol Biol Rep. 2001;28(2):83-9. doi: 10.1023/a:1017913813132.
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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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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. 10
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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. 11


https://azevedolab.net/

Docagem Molecular

azevedolab.net

@i

AutoDock 4

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. 12
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Morris GM, Huey R, Lindstrom W, Sanner MF, Belew RK, Goodsell DS, Olson AJ. AutoDock4 and AutoDockTools4: Automated docking with selective

receptor flexibility. J Comput Chem. 2009; 30(16):2785-91.
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Evolution of the Number of Papers by Year: Machine Learning for Drug Discovery

Total number of papers: 2,918 articles

1991 2024
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Evolution of the Number of Papers by Year: Machine Learning for Docking
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2024

Total number of papers: 1,060 articles

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

2004 2023

Source: Pubmed on September 12, 2023
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This is a Apple

Bitencourt-Ferreira G, de Azevedo WF Jr. Machine Learning to Predict Binding Affinity. Methods Mol Biol. 2019;2053:251-273. doi: 10.1007/978-1-4939- 17
9752-7_16.
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Bitencourt-Ferreira G, de Azevedo WF Jr. Machine Learning to Predict Binding Affinity. Methods Mol Biol. 2019;2053:251-273. doi: 10.1007/978-1-4939- 18
9752-7_16.
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Bitencourt-Ferreira G, de Azevedo WF Jr. Machine Leamning to Predict Binding Affinity. Methods Mol Biol. 2019;2053:251-273. doi: 10.1007/978-1-4939- 18
9752-7_16.
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Bitencourt-Ferreira G, de Azevedo WF Jr. Machine Learning to Predict Binding Affinity. Methods Mol Biol. 2019;2053:251-273. doi: 10.1007/978-1-4939-

9752-7_16.
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Modelo de regressao

n

Yy=06,+ 0, X, + 6, X, + ...+ 06 X,

y valor previsto

g é ™ parametro do modelo

x; € i" valor da variavel independente (feature)

n € o numero de variaveis independentes (features)

Gérpon A. Hands On Machine Learning with Scikit-Learn, Keras & TensorFlow. 2"d Ed. Sebastopol: O’'Reilly Media, Inc., 2019. 819 p. 21
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~10%3 moléculas

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— 22
50.
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Abordagem de sistemas

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— 23
50.
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Definicdo de sub-espacos

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— 24
50.
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Espaco de produtos naturais

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— 25
50.
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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— 26
50.
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Espaco de inibidores de uma enzima
especifica

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— 27
50.
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Han X, Sit A, Christoffer C, Chen S, Kihara D. A global map of the protein shape universe. PLoS Comput Biol. 2019; 15(4):e1006969. 28
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Heck GS, Pintro VO, Pereira RR, de Avila MB, Levin NMB, de Azevedo WF. Supervised Machine Learning Methods Applied to Predict Ligand- Binding 30
Affinity. Curr Med Chem. 2017; 24(23):2459-2470.
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Heck GS, Pintro VO, Pereira RR, de Avila MB, Levin NMB, de Azevedo WF. Supervised Machine Learning Methods Applied to Predict Ligand- Binding 31
Affinity. Curr Med Chem. 2017; 24(23):2459-2470.


https://azevedolab.net/

Espaco de Funcdes Escores azevedolab.net

Binding
MOAD

Mother of All Databases

(3 PDB bind

Heck GS, Pintro VO, Pereira RR, de Avila MB, Levin NMB, de Azevedo WF. Supervised Machine Learning Methods Applied to Predict Ligand- Binding 32
Affinity. Curr Med Chem. 2017; 24(23):2459-2470.
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Heck GS, Pintro VO, Pereira RR, de Avila MB, Levin NMB, de Azevedo WF. Supervised Machine Learning Methods Applied to Predict Ligand- Binding 33
Affinity. Curr Med Chem. 2017; 24(23):2459-2470.
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Heck GS, Pintro VO, Pereira RR, de Avila MB, Levin NMB, de Azevedo WF. Supervised Machine Learning Methods Applied to Predict Ligand- Binding 34
Affinity. Curr Med Chem. 2017; 24(23):2459-2470.
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Affinity. Curr Med Chem. 2017; 24(23):2459-2470.
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Heck GS, Pintro VO, Pereira RR, de Avila MB, Levin NMB, de Azevedo WF. Supervised Machine Learning Methods Applied to Predict Ligand- Binding 36
Affinity. Curr Med Chem. 2017; 24(23):2459-2470.
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Goldbeter A. Oscillatory enzyme reactions and Michaelis-Menten kinetics. FEBS Lett. 2013 Sep 2;587(17):2778-84. doi: 10.1016/j.febslet.2013.07.031.
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de Azevedo WF. Protein-Ligand Interactions: High-Resolution Structures of CDK2. Curr Drug Targets. 2022;23(5):438-440. 38
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Taba-Tool to Analyze the Binding Affinity

P pqthnn

powered

@ SciPy.org = irouenr

Disponivel em: https://github.com/azevedolab

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. 39
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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. 41
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Conclusao

e Taba permite a exploracéo do Espaco de

e Acreditamos que o conceito de Espaco de

Funcdes Escores com eficiéncia;

~
Podemos usar o programa Taba para gerar uma

base de dados de funcdes escore (SF
database);

Funcbes Escores pode ser uma mudangcade & /[
paradigma no uso de abordagens \
computacionais para a descoberta de férmacoi.
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