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Resumo

' Nesta aula veremos como usar as caracteristicas (features) da interagéo entre ligantes e uma proteina alvo para

gerarmos um modelo de aprendizado de maquina supervisionado que prevé se o ligante inibe a proteina.
Usando a analogia da chave e fechadura, o nosso modelo sera treinado com diferentes chaves que se ligam na
mesma fechadura. O modelo de aprendizado de maquina supervisionado ira prever se uma nova chave se
encaixa ou nao na fechadura. Na analogia o “encaixar da chave” representa a inibicdo da proteina. Essa
abordagem tem grande potencial na descoberta de farmacos, pois uma vez treinado um modelo de aprendizado
de maquina, podemos testar milhdes de moléculas e focar os testes pré-clinicos e clinicos nas moléculas que
tiveram melhores resultados previstos pelo modelo de aprendizado de maquina. O foco da aula € no estudo de
inibidores da proteina quinase dependente de ciclina 2 (CDK2), onde iremos gerar modelos de regresséo linear
multipla.

Palavras-chave: aprendizado de maquina, machine learning, modelo de aprendizado de maquina, biologia de
sistemas, bioinformatica, descoberta de farmacos, interagcado proteina-ligante, modelo chave-fechadura, quinase
dependente de ciclina, CDK2, Molegro Data Modeller, regressao linear, regressao linear multipla, predicéao,
concentragdo inibitoria a 50 %, 1Cx,.
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Aprendizado de Maquina Supervisionado

O diagrama esquematico abaixo ilustra as principais etapas para a construcdo de um modelo a partir de
abordagens de aprendizado de maquina supervisionado. Temos de entrada um conjunto de dados com os
rotulos (valores experimentais). Esses dados sao inseridos no algoritmo de aprendizado de maquina
supervisionado que construira um modelo. Este modelo € uma abstracao matematica que é capaz de ler as
variaveis independentes (features) e prever o valor da variavel dependente (target). Usamos dados nao
empregados na construgcao do modelo (Novos Dados) para testar ou simplesmente realizar novas predicdes (de
Azevedo, 2021).
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Sistema Proteina-Farmaco

* A forma mais simples de olhar a interacdo entre um farmaco e uma proteina é considerarmos o farmaco como
uma chave e o bolsao de ligacao da proteina como a fechadura. Chamamos de docagem molecular o processo
de determinar computacionalmente a posicdo da chave na fechadura.

Analogia do sistema proteina-farmaco com o modelo chave-fechadura.
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Sistema Proteina-Farmaco

“ Todo programa de docagem molecular apresenta duas metodologias computacionais. Uma para calcular a
energia de interacao do farmaco com a proteina (energia de ligacao) e outra para variar a posicao do ligante na
busca da posicao de menor energia (algoritmo busca) (Heberlé & de Azevedo, 2011; de Azevedo & Dias, 2008).
Ha diversas abordagens computacionais para determinarmos a energia da interacao farmaco proteina, uma das

® mais usadas é por meio da fungcao escore do programa AutoDock Vina (Trott & Olson, 2010; Quiroga & Villarreal,

2016; Eberhardt et al., 2021). A fungao escore do AutoDock Vina esta calibrada para fornecer um valor previsto
de afinidade proteina-farmaco em kcal/mol.

&
TPyl |
S

Logo do programa para simulagéo de docagem molecular AutoDock Vina (Trott & Olson, 2010; Eberhardt et al., 2021).
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Sistema Proteina-Farmaco
A funcdo escore do AutoDock Vina (Trott & Olson, 2010; Eberhardt et al.,

segumte expressao:

€= z htitj(di,]')

o i<j
Na somatdria acima, temos todos os atomos J, j exceto aqueles envolvendo interacao entre os atomos 1 e 4. O
termo h;,. € a somatoria ponderada para os pares de interagdes: gauss1, gaussZ2, repulsion, hydrophobic,

Hbond e torsional. O torsional € baseado nos angulos de torcao do ligante. As outras variaveis independentes da

2021) € uma equagao que tem a

" equacado acima tém as seguintes expressdes. )
. 1,ifd;; < —0.7A
gauss]_(di’j) = e_(di'j/O'SA) Hbond(di'j) = interpolated lf - O7A < di,j <0
0,if d;j >0

gaussZ(di,]-) = e‘((di,j‘%)/z;\)z

repulsion(d;;) = lé 'l]; d” <0 Nas equagdes dij =T1ij — Ry, — Ry,
O U dij= onde r;; é a distancia entre dois 4tomos e R; 0
1,ifd; ; < 0.5A raio de van der Waals do atomo.
hydrophobic(d; ;) = { interpolated if 0.54 < d;; < 1.5A
0,ifd;; > 1.54
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Quinase Dependente de Ciclina 2

Ha centenas de estruturas cristalograficas da quinase dependente de ciclina 2 (cyclin-dependent kinase 2)
(CDK2) (de_ Azevedo, 2022) depositadas no Protein Data Bank. Neste estudo, usaremos as estruturas
cristalograficas da CDK2 em complexo com inibidores com dados de /C;,. O parametro ICg, indica a
concentracao inibitoria a 50 %, ou seja, € a concentracao molar do inibidor necessaria para eliminar 50 % da
atividade enzimatica da CDK2. Assim, quanto menor o /C,,, mais eficaz € o inibidor. Espera-se que do ponto de
vista energeético, quanto menor for a energia de ligagdo do inibidor, menor sera o /C,,. Abaixo temos a estrutura
cristalografica da CDK2 em complexo com Roscovitine (de Azevedo et al., 1997) que tem um IC;, = 400 nM.

RCSB PDB Deposit + Search ~ Visualize ~ Analyze ~ Download ~ Leamn ~ More v Documentation ~  Careers
Ligands €T
D Chains@® Name / Formula / InChl Key 2D Diagram 3D Interactions
RRC BlauthA]  R-ROSCOVITINE
Query on RRC C1g Hzg Ng O ”'T'Il
BTIHMVBBUGXLC.J-OAHLLOKOSA-N :L -
Dowinload Ideal Coordinates CCD File ® LY
Download Instance Coordinates - I l“'] =
o 1D Source Binding Affinity
Ki: 250 (nhi) from 1 assay(s)
BindingDB: [EZNTH) Kd: min: 2300, max: 3400 (nM) from 2 assay(s)
RRC IC50: min: 0.1, max: 708 (nh) from 19 assay(s)
Binding MOAD: IC50: 400 (ni) from 1 assay(s)
PDBBind: [EZY IC50: 400 (ni) from 1 assay(s)
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- Usaremos dados da CDK2 com IC;, (arquivo CDK2_IC50 _2022.csv) preparado pelo SAnDReS (Xavier et al.,

2016). Esse conjunto esta numa planilha do Excel (formato CSV) e sera analisado com o Molegro Data Modeller
(MDM) (Thomsen & Christensen, 2006; Bitencourt-Ferreira & de Azevedo, 2019). Abaixo temos as primeiras

linhas do arquivo visto no programa MDM.

WooD w N de W R —

HNE_;_;_;_;_;_._;_;_;_;
— W o w N de W R =D

PDB Ligand Chain Number Resolution(A) Ligand Qccupation Fz ICS0(M) log(IC50) plC50 RMSD{A) Torsions Q Average 3 Ligand Bfactor(AZ) F
ET EFF A 599 18 1 6.1e-08 -7.20066 7.20066 5.044 & 0.001 3.7037e-05 31.5128
IWBL FDY A a0z 2 1 2305 -4 63827 463827 4027 & -0.003 -0.0001 36.7885
ANTH L2 A 1300 15 1 0.00012 -3.92082 352082 2916 3 0 0 421267
GG EFQ A 995 1.8 1 6.65<08 7178 FAFEat: 0.715 & -0.001 -4 1666705 23.8014
ANTA LA A 13N 2 1 0.000185 -3.73283 373283 47164 0 -2.77556e-17 | -2.77556e-18 40 2467
ATP L79 A 1259 21 1 3e-05 -3.52288 852288 5.251 4 -0.003 -0.00010:3448 455188
ANTO L78 A 1259 21 1 1.4e-07 -6.35387 6.85387 7.455 4 -0.001 -1.7037=05 38.0992
AT L7 A 1259 22 1 8.5e07 -6.07058 6.07058 4009 3 -0.001 -4 54h4Be015 434516
2TM LZM A 1255 22 1 0.0 -3 3 2454 1 555112e-17 | 5.04647e-18 52.3709
JRav 762 A 473 15 1 2.5e-06 -h.5376 55376 7.309 7 0.001 4.16667e-05 227N
ATL LZ5 A 1259 2 1 5.7e-05 401323 401323 6.347 2 2.42861e-17 | 1.51788=-18 35.8371
3JRauU 231 A 465 2 1 Se-06 -5.30103 530103 1.128 & 0.002 8e-05 24304
ATl LZ3 A 1259 2 1 6.6e-07 -5.18046 6.18046 1.509 4 0.001 3.84615e-05 207345
4LYN Y& A an 2 1 Ge-08 -7.22185 TXN85 47 7 -0.001 -157143=05 37.7956
3UNJ 0Bx A 295 15 1 1.1e-05 -4 55861 495861 141 & 0.003 0.000115385 205304
JaTZ x4z A 453 2 1 5e-08 -7.30103 730103 4305 7 0 0 20.0535
3ATX X43 A 299 15 1 Te-08 -7.1545 7.1549 4563 g 0.002 6.06061e-05 22 0461
IaTW KA A 45 1.8 1 6.5e-07 618709 6.18709 7.581 5 0.002 8.33333e-05 272133
4E73 0s0 A an 2 1 4 5e05 -4 34679 414679 2535 5 0.001 4.16667e-05 30.56
3y Y A N 18 1 1.7e-05 -4 76555 476955 3472 4 -0.002 -0.0001 35.8556
3aTu xad A 43 1.8 1 Je-08 -7.1545 71545 0.962 9 0.001 277778e-05 248117
1PXL CK4 A 500 25 0.59 Se-07 -6.04576 6.04576 8826 4 0.002 Be-05 57.5554
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Abaixo temos as colunas com os pares de interacdes da funcao escore do AutoDock Vina (Trott & Olson, 2010;
Eberhardt et al., 2021). Temos um total de 104 estruturas da CDK2 neste conjunto de dados. Na analise e
modelagem dos dados usaremos o log(IC5,) como variavel alvo (variavel dependente). O motivo € que o IC5, tem
uma faixa de variagao grande e seu log restringe a variagao.

@ ir Bfactor(AZ) Bfactor ratio (Ligand/ C M ] P 5 F Cl Br Affinitylkcal /mal) Gauss 1 Gauss 2 Repulsion Hydrophobic Hydrogen Tarsional
1 15514 0.928173 18 4 3 0 0 0 0 0 £.231 84.455 1376.13 5707 33.609 2533 0.245098
2 15343 1.62854 20 & 1 0 0 0 0 0 -7.306 78.552 1434 46 4303 28,646 d144 0.245098
3 18288 1.24525 10 1 3 0 1 0 0 0 -6.302 37.352 509.602 2.1 44 542 1534 0.60206
4 313733 0.715329 16 3 3 0 0 0 0 0 -7.088 78.623 1183.91 3513 36.453 2553 0.245098
5 iam 0.87112 7 2 0 0 0 0 0 0 -5.133 284 586.044 1.601 30.253 1.706 0

6 15456 1.25183 17 4 2 0 0 3 0 0 6.591 96.676 1451.69 7.4 M E74 2873 0.69897
7 14637 1.33852 17 4 2 0 0 1 0 0 -7034 80177 1369.72 521 31.383 2705 0.65857
8 1821 1.12502 12 4 2 0 0 1 0 0 -5.58 70.945 1090.2 5.076 20.681 2705 0.60206
5 6406 1.43852 7 4 0 0 0 0 0 0 -2.303 4273 705.31 514 10.588 1613 0.30103
10 L4254 0.911644 13 4 3 0 1 0 0 0 £.771 79.085 1186.25 3279 16.911 a7ie 0.90309
11 16262 1.22102 10 3 1 0 0 0 0 0 -4.706 56.781 792.541 4.097 159.025 2828 047121

@ 12 L3021 0.575812 17 3 1 0 1 0 0 0 -5.803 82.841 121958 4 564 32545 3454 0.845058
13 75738 0.751829 14 4 3 0 1 0 0 0 -3.409 87.676 1208.57 3.969 51.119 325 0.69857
14 12329 1.33634 20 3 2 0 2 0 0 0 -7.232 89.489 1455595 3579 29.886 2275 0.90309
15 7.5583 0.734401 17 4 2 0 0 0 0 0 5241 85.818 1342 25 2274 57.043 2603 0.245058
16 12616 0.62159 16 4 3 0 2 1 0 0 -3.633 101.423 1481.02 4245 4072 3454 0.90309
17 L0257 0.6883 16 5 5 0 2 0 0 0 £.573 105.27 1578.48 7348 26.939 3547 0.554243

o 12 L0268 0.799762 15 4 1 0 1 0 0 0 -7416 76.285 1235.89 353 27792 3145 077315
19 10347 1.01749 1 4 4 0 1 0 0 0 5.324 75.56 1112.54 3.825 22 646 2357 0.778151
20 33832 1.38777 1 0 5 0 0 0 0 0 -5.962 58.098 1024 .43 3474 26.032 1.559 0.69857
21 15116 0.7403592 16 5 5 0 3 0 0 0 -5.066 11347 1627.35 4592 3547 4509 1
22 35623 1.26323 16 4 0 0 1 3 0 0 -5.858 78.227 1295.28 5.81 30.455 1572 0.65857
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Considerando que vocé tem o MDM instalado e aberto no seu computador, iremos carregar o arquivo
CDK2 IC50 2022.csv no MDM. Para carregar um arquivo, clique em File->Import Dataset...

@ I Molegro Data Modeller - a X

ZIN Edit Preparation Modelling Visualization Window Modules Help

J{’_J Mew Dataset... Ctrl+MN Descriptors: All »| Coloring: Defaultv/ | Search w

=) Import Workspace (Datasets/Models)... Ctrl+Shift+0

Clear Workspace Ctrl+Shift+C

. Save Workspace Ctrl+5

@ Save Workspace As...

Apply Model To External Dataset...

@ Export Dataset...
m Export Maodels...
& Export Workspace...

@ Recent Files »

Recent Workspaces 3

e Exit Ctrl+Q.

4| Time Description

14:58:58.152  MDM build: MDM 2013.3.0.0 - Released: maio 21 2013 - [WIN32]
14:58:58.152  License file: C./Program Files {x86)/Molegro/MVD/Bin WalterFilgueira license
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14:58:58.152  Perpetual licenze.

14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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Conjunto de Dados

Na nova janela, va na pasta onde o arquivo CDK2 IC50 2022.csv se encontra. Selecione o arquivo e clique em
Abrir.

@ M Molegro Data Modeller — [m] X
| | ﬂ Choose file > .
i | Search w
“— 3w Bl « Aula_14 » Data e C Q. Pesquisar em Data
Organizar * Mova pasta =~ [0 e
~
= Data Mome Data de modificagdo Tipo
ﬂ CDK2_IC50_2022 28/10/2022 13:26 CSV File (Open

> @ OneDrive - Perso

~ [l Este Computado
> @M Area de Trabalh

TR E Documentos
@ > i Downloads
> Imagens

> o Musicas

Norme: | CDK2_IC50_2022 v | Text CSV (resv ) >

Abrir Cancelar

O3 | ——

X | Time Description

14:58:58.152  MDM build: MDM 2013.3.0.0 - Released: maio 21 2013 - [WIN32]
14:58:58.152  License file: C./Program Files {x86)/Molegro/MVD/Bin WalterFilgueira license
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14:58:58.152  Perpetual licenze.

14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data
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http://orcid.org/0000-0001-8640-357X
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
https://pubmed.ncbi.nlm.nih.gov/?term=de+Azevedo+WF+Jr+or+azevedo+wf+OR+de+azevedo+wf+OR+de+azevedo+wf+OR+filgueira+de+azevedo+w+OR+azevedo+junior+wf+or+ivan+al+NOT+Cavalcanti+AL+NOT+de+Godoy+JM+not+Medeiros+CC+not+Azevedo+LM+NOT+Abreu+Junior+GF+NOT+Mathias+LADST+or+azevedo+w+not+%22azevedo+ws%22+not+%22azevedo+wta%22+not+%22Mathias+LADST%22+not+%22de+Azevedo+WM%22+not+%22azevedo+wt%22+not+%22Silva-Filho+A%22+not+%22Medeiros+CC%22+not+%22Azevedo+LM%22+not+%22+Matsouka+P%22+not+%22Almeida+Junior+HJ%22+not+%22de+Godoy+JM%22+not+%22+Abreu+MH%22+not+%22Azevedo+WM%22+not+%22Azevedo+WR%22+not+%22Azevedo+ES%22+not+%22pereira+PEA%22+not+%22Feitoza+CC%22+not+%22Campanini+MZ%22&sort=pubdate&size=50
https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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Conjunto de Dados

Agora clique na opc¢ao Import.

[ Molegro Data Modeller [ P import Dataset from CSV 7 X
File Edit Preparation Modelling Visualization Window Mo
& =] [ . Import Settings  Filtering
E S| W [E E | 4 s S
Workspace Explorer x Dataset preview
“_9"”5 FDB Ligand Chain Mumber Resolution{4) Ligar
- Workspace: Unnamed q E}- [=2=] A 599 18
2 3WBL FDY A anz 2
3 ATH LZ2 A 1300 19
4 GG EFQ A 999 18
5 2ATA LZ1 A 131 2
& VTP L79 A 1259 21
7 ATO LZ8 A 1259 21
g  2VTN LZ7 A 1259 22
Properties x 5 2VTM LEM A 1255 22
Property Value 10 3R8V Z62 A 473 19
@ 11 2WTL L75 A 1259 2
Coloring: textual columns are gray, numeric columns are white, and ignored columns are orange.
Choose column format for selected columns): | Text - |
Choose CSV settings used during impart
Test encoding: |uTFs |
Column separator type: | Automatic detection v |
O B Use first row as header
[ Create ID column
X | Time Description ckpscs

14:58:58.152  MDM build: MDM 2013.3.0.0 - Released: maio 21 Replace or add to workspace: | Add to cument workspace |«

14:58:58.152  License file: C:/Program Files (x86)/Molegro/M
14:58:58.152  This software is licensed to: Walter Filgueira de
14:58:58.152  Perpetual licenze.

14:58:58.152  Using working path: C:/Users/walte.
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http://orcid.org/0000-0001-8640-357X
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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Conjunto de Dados

O MDM carrega a planilhna de dados e a mostra parcialmente na tela, visto que temos um numero grande de
colunas (31) e linhas (104). Em aprendizado de maquina supervionado € comum dividir o conjunto de dados em
dois subconjuntos: o conjunto de treinamento e o conjunto de teste.

@ I Molegro Data Modeller — o X

File Edit Preparation Modelling Visualization Window Modules Help

@ @ @ . | @l . . . | @ %Selectlon| Descriptors: All »| Coloring: Defaultv/ | Search -

PDB Ligand Chain Number Resolution(A) Ligand Occupation Fz IC50(M) log{IC50) pIC50 RMSDA) Torsions Q Average G ligand Bfactor(AZ)  F
tems 1 PGz EFP A 999 18 1 6308 720066 | 7.20066 9,044 6 0.001 3703705 315128
B--Weoﬂaﬁacg Li:]ﬂamed 2 3wBL  |PDY A 302 2 1 2305 463827 463827 4027 [ -0.003 -0.0001 36.7885
5----1;0:(2_[:50_2022 3 NTH |22 A 1300 15 1 0.00012 382082 | 3.92082 2916 3 0 0 421267
4 3IGG EFQ A 399 18 1 6.65¢-08 JA7718 | 71778 0.715 6 0,001 -4.16667e-05 238014
5 NTA L7 A 1301 2 1 0.000185 373283 | 373283 4164 0 -2.77556e-17 | -2.77556e-18 40.2467
5 2VTP LZ% A 1299 21 1 309 852288 | 852288 5.251 4 0.003 -0.000103448 459188
7 ANTO |78 A 1299 21 1 14607 685387 | 6.85387 7.495 4 0,001 -3.7037=05 38.0992
8 TN |LZ7 A 1299 22 1 8507 607058 | 6.07058 4009 3 0,001 -4 54545¢-05 434516
5 NTM  LZM A 1299 22 1 0.001 3 3 2494 1 555112e-17 | 5.04647e-18 52,3709
10 3R8V  Z62 A 473 19 1 25906 55376 55376 7.309 7 0.001 41666705 22271
Property Value 11 2TL LZ5 A 1293 2 1 9,705 401323 | 401323 5.347 2 24286117 | 151788e-18 39.8371
12 3R8U  Z3 A 465 2 1 5e-06 -5.30103 | 5.30103 1128 6 0.002 Be-05 243014
@ 13 2Tl L73 A 1299 2 1 66207 518046 | 6.18046 1.509 4 0.001 3.84615¢-05 20,7345
14 4LYN 1YG A n 2 1 6e-08 722185 | 722185 47 7 0,001 -3.57143e-05 37.7956
15 3UNJ 0BX A 299 15 1 1.1e05 -4 95861 495861 1.421 [ 0.003 0.000115385 20,5304
16 30TZ %42 A 453 2 1 5e-08 730103 | 7.30103 4305 7 0 0 20.0535
17 30TX  |X43 A 299 19 1 7e-08 7.1549 7.1549 4563 3 0.002 5.06061e-05 22,0461
18 30TW  X3A A 151 18 1 6.5¢-07 618703 | 6.18709 7.581 5 0.002 83333305 272133
19 4E73 050 A 301 2 1 4 5e-05 434679 | 434679 2539 5 0.001 41666705 30.56
20 3TI¥ TIY A n 18 1 17205 476355 | 4.76355 3422 4 0,002 -0.0001 39.8956
o 21 3aTU (xd4 A 451 18 1 7e-08 7.1549 7.1549 0.962 9 0.001 27777805 248117
22 1PXL  [CK4 A 500 25 0.59 9e-07 604576 | 6.04576 8.826 4 0.002 8e-05 57.5554
4| Time Description
14:58:58.152  MDM build: MDM 2013.3.0.0 - Released: maio 21 2013 - [WIN32]
14:58:58.152  License file: C:/Program Files {x86)/Molegro/MVD)/Bin/WalterFilgueira license
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Jurior (PLCRS)
14:58:58.152  Perpetual license.
14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data
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http://orcid.org/0000-0001-8640-357X
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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Conjunto de Dados

Para dividir o conjunto de dados, clique em Preparation->Create Subset using Random Selection->Write Subset
IDs to ‘Subset’ Column...

M Molegro Data Modeller — a Y
File Edit REEEETELN Modelling Visualization Window Modules Help
B Scale and Normalize Values... Descriptors: All »| Coloring: Defaultv/ | Search v
Convert Discrete Descriptor... - - - - - -
. X Chain MNumber Resolution(A) Ligand Occupation Fz 1C50{M) log(IC50) plC50 RMSD(A) Torsions €] Average (1 Ligand Bfactor(AZ) F
hems Convert Descriptor (numerical <-> text]... A 999 18 1 5308 | 720066 | 7.20068 9.044 5 0.001 3703705 315128
: Generate Cross-Terms...
=) Worksg A 0z 2 1 23405 463827 463827 4027 [ 0.003 0.0001 36,7885
FDa Select Constant Columns A 1300 13 1 0.00012 | -352082 | 392082 2916 3 0 0 42.1267
" Delete Columns with Invalid Cells A 959 18 1 6.65¢-08 77718 77718 0.715 [ 0,001 -4, 16667e-05 232014
Delete Rows with Invalid Cells A 1301 2 1 0.000185 -373283 373283 4,164 0 -2.77556e-17 | -2.77556e-18 40,2467
Select Invalid Cells A 1259 21 1 309 -8.52288 852288 5.251 4 0.003 0.000103448 455188
Replace Invalid Cells with Column Mean A 1259 21 1 1.4e07 -6.85387 £.85387 7.455 4 0,001 -3.7037e-05 38.0552
Set Selected Cells to Random Distribution... A 1299 22 1 8.5e07 -6.07058 6.07058 4.009 3 -0.001 -4 54545e-05 43.4516
Set Selected Cells to Constant... A 1293 22 1 0.001 3 3 2454 1 555112e-17 | 504647e-18 52.3709
Scramble Selected Columne A 473 19 1 29206 5.5376 5.5376 7.309 7 0.001 416667205 22271
Propetty Crente New Datasct Fram Selected Columme.. A 1259 2 1 9705 -4Mmaz 40323 5.347 2 242861217 | 15178818 39.8371
A 465 2 1 5e-06 -5.30103 530103 1128 [ 0.002 Be-05 243014
@ fzaichubsilombiectodlon N 1799 2 1 6.6207 618046 | 6.18046 1.509 4 0.001 3.84615¢-05 207345
Create Subset using Random Selection As New Data Set (Keep in Current Dataset)... o0 720185 70785 17 7 00 35714%05 17 7958
Create Subset using ‘Subset: Column *| AsNew Data Set (Remove from Current Dataset)... 1105 | 485861 | 4.95861 1421 5 0003 | 0.000115385 205304
Create Subset using N-dimensional Grid... I 5o 08 730103 730103 4305 7 0 0 20,053
17 307X [x43 A 259 13 1 7e-08 7.1549 7.1549 4,563 3 0.002 6.050612-05 22,0461
18 30TW  [X3A A 451 18 1 65207 6.18709 £.18709 7.581 5 0.002 833333205 27.2123
19 4EZ3 050 A n 2 1 4505 -4, 34679 434679 2539 5 0.001 41666705 3056
20 3TIY Y A 31 13 1 1.7e05 -4 76955 476555 3422 4 -n.002 0.0001 39.8956
o 21 3QTU x44 A 451 18 1 7e-08 7.1549 7.1549 0.962 3 0.001 277778205 248117
22 1PXL  CK4 A 500 25 0.59 907 6.04576 6.04576 3.226 4 0.002 8205 57.5554
4| Time Description
14:58:58.152  MDM build: MDM 2013.3.0.0 - Released: maio 21 2013 - [WIN32]
14:58:58.152  License file: C:/Program Files (x86)/Molegro/MVD/Bin/WalterFilgueira license
14:58:58.152  This software is licensed to: Walter Figusira de Azevedo Junior (PUCRS)
14:58:58.152  Pempetual license.
14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data
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Conjunto de Dados

Selecione 70 % dos dados para o conjunto de treinamento, como indicado abaixo. Clique em OK.

E Molegro Data Modeller -
File Edit Preparation Modelling Visualization Window Modules Help

@ E @ . | Iﬂl . . .|$@Selecuon| Descriptors: All »| Coloring: Defaultv/ |Search "

Woﬁ(spac:& Explorer FDB Ligand Chain MNumber Resolution(A) Ligand Occupation Fz IC50(M) log{IC50) plC50 RMSDI(A) Torsions aQ Average G Lligand B4actor{AZ) F
ttems 1 E}‘ EFF A 999 18 1 6.3=08 -7.20066 7.20066 9.044 4 0.001 3703705 315128
=) Workspace: Unnamed 2 3WBL  |PDY A 302 2 1 2305 463827 | 463827 4027 [ 0.003 £0.0001 36.7885
[=- Datasets [1] B
© CDK2_I . 3 ATH LZ2 A 1300 15 1 0.00012 -3.92082 352082 2516 3 0 0 421267
4 GG EFQ A 999 18 1 6.65e-08 7778 717718 0.715 ] -0.001 -4.16667e-05 238014
5 NTA L1 A 130 2 1 0.000185 -3.73283 373283 4164 0 -2.77556e-17 | -2.77556=-18 402467
& VTP LZ9 A 1299 21 1 309 -3.52288 852288 5251 4 0.003 -0.000103448 459132
7 ANTO LZ8 A 1259 21 1 142407 -6.85387 €.85387 74585 4 0.001 -3.7037e05 38.0592
8  2VTN LZ7 A 1299 22 1 8.5e07 -6.07058 6.07058 4.009 3 -0.001 -4.54545¢-05 434516
5 2VTM LZM A 1299 22 1 0.001 -3 3 2494 1 5.55112e-17 | 5.04B47e-18 52.3709
Properties x |10 3R&V Z62 A 473 ﬂ Create Subset using Random Selection b4 55376 7.309 7 0.0 41666705 22271
Property Value 1 TL LZ5 A 1259 3 401323 £.347 2 24286017 | 15178818 35.8371
12 3R8U 3 A 465 Choose number of records in subset: 3 5.30103 1128 [ 0.002 Be-05 24,3014
@ 13 29Tl LZ3 A 1299 i 72 H & 6.18046 1.509 4 0.001 3.84615e-05 20.7345
14 ALYN 1YG A am 5 7.22185 4N 7 -0.001 -3.57143e-05 37.7956
Percentage: [70.00} B
15 3UNJ 0BX A 299 1 495861 1.421 & 0.003 0.000115385 20.5304
16 3QTZ %42 A 453 oK Cancel 3 7.30103 4.305 7 0 0 20.0535
17 3QTX x43 A 299 \ j 71543 4563 2 0.002 6.06D61e-05 22,0461
18 34QTW X3 A 451 18 5e07 -6.18709 £.18705 7581 5 0.002 83333305 27333
15 4EZ3 050 A am & 1 4.5e05 44675 434675 2539 5 0.00 41666705 3056
20 3Ty Y A n 18 1 1.7e05 -4.76955 476955 3422 4 -0.002 -0.0001 35.8956
O 21 3aTu X44 A 451 18 1 Te-02 -7.154% 71543 0.962 9 0.001 27777805 248117
22 1PXL ICk4 A 500 25 0.59 Se-07 -6.0457¢6 6.04576 8.826 4 0.002 8205 57.5554
X | Time Description
14:58:58.152  MDM build: MDM 2013.3.0.0 - Released: maio 21 2013 - [WIN32]
14:58:58.152  License file: C:/Program Files (<86)/Molegro/MVD/BinWalerFigueira license
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14:58:58.152  Perpetual licenze.
14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data
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https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112

PublMed  GitHub P

PROTEIN DATA BANK

Conjunto de Dados

Agora vocé clica com o botao direito do mouse no Dataset CDK2 IC50 2022 que esta no Workspace Explorer.
Em seguida, vocé seleciona a opg¢ao Split Dataset (Using ‘Subset’ Column).

@ I Molegro Data Modeller - a X
File Edit Preparation Modelling Visualization Window Modules Help
::@E @ ||E| |$@Seled.ion|Desc:’iptors:va Coloring:DefauItv/ |
PDB Ligand Chain Number Resolution(A) Ligand Occupation Fz IC50(M) log{IC50) pIC50 RMSDA) Torsions Q Average G Ligand Bfactor(A2)  F
ttems 1 PGz Jerr A 999 18 1 63208 720066 | 7.20086 9.044 5 0.001 17037205 115128
=) Workspace: Unnamed 2 3IWBL  PDY A 0z 2 1 23405 463827 463827 4027 [ 0.003 0.0001 36,7885
& Datasets [1 3 NTH 1z A 1300 13 1 000012 | 352082 | 392082 | 2916 3 0 0 421267
Dataset 939 18 1 66508 | 717718 | 7.17718 0.715 5 0001 | 416667205 23.8014
Export Dataset... 1301 2 1 0000185 | -373283 | 3.73283 4164 0 277556217 | -2.77556e-18 402467
Rename Dataset... 1299 21 1 209 852288 | 852288 5.251 4 0003 | -D.000103448 459188
Clone Dataset (Creates Copy) 1299 21 1 14207 £.85337 | 6.85397 7495 4 -0.001 -3.7037-05 38,0992
Split Dataset (Using 'Sub : 22 1 35607 607058 | 6.07058 4.009 3 0.001 454545605 434516
Extract One Subset (Using 'Subset’ Column) | 1239 22 1 0.00 3 3 2494 1 55511217 | 5.04647e-18 523709
Revert to Original Sorting Order 473 13 1 25e-05 5,5376 55376 7.309 7 0001 416667205 22271
Property Value 1299 2 1 9.7e-05 40323 | 401323 6347 2 242961617 | 15178818 198371
Name COK2_IC 50_1 Delete Dataset From Workspace 465 2 1 5e-06 530103 | 530103 1128 6 0.002 805 243014
@ Records 104 13 2Tl L73 A 1299 2 1 6.6e-07 -6.18046 6.18046 1.509 4 0.001 3.84615e-05 20.7345
Columns fotal) 32 14 4YN  |1YG A 301 2 1 6e-08 722185 | 7.22185 471 7 0001 | 35714305 377956
Mumerical Descri... 29
Prodictions / Clas... 15 3UNJ  DBX A 299 13 1 1.1e-05 495861 | 4.35861 1.421 5 0003 | 0.000115385 205304
Original Filename  C:/Users/watte/D. || 16 3QTZ K42 A 453 2 1 5e-08 -7.30103 7.30103 4.305 7 [1] [1] 20.0535
17 3aTX X3 A 299 13 1 7e-08 7.1549 71549 4563 3 0.002 6.06051e-05 22,0461
18 3QTW  X3A A 451 18 1 65e-07 £.18709 | 6.18709 7.581 5 0.002 83333305 27133
19 4EZ3  0SD A I 2 1 4505 43ME73 | 434879 2539 5 0.00 416667205 056
20 3Ty TIY A N 18 1 17e-05 476355 | 476955 3422 4 -0.002 0.0001 19.8956
o 21 307U x44 A 451 18 1 7e-08 7.1549 71549 0.562 3 0.001 27777805 248117
22 1PXL  [CK4 A 500 25 059 9607 604576 | 6.04576 8.826 4 0.002 2605 575554

0| Time Description

14:58:58.152  MDM build: MDM 2013.3.0.0 - Released: maio 21 2013 - [WIN32]
14:58:58.152  Licenze file: C./Program Files {x86)/Molegro/MVD/Bin WalterFilgueira license
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (PUCRS)
14:58:58.152  Perpetual licenze.

14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data

15:36:26.743  Subset created with Subset Id: 1 {records: 72)
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PROTEIN DATA BANK

Conjunto de Dados

O MDM cria dois novos conjuntos de dados e mostra no Workspace Explorer. Foram criados os conjuntos:
CDK2 IC50 2022 0 e CDK2 IC50 2022 1. O primeiro tem 30 % dos dados e sera usado como conjunto de
teste e 0 segundo tem 70 % dos dados e sera usado como conjunto de treinamento.

@ I Molegro Data Modeller — o X
File Edit Preparation Modelling Visualization Window Modules Help Winirmizar]
E @ @ . | @l . . . | @ %Selectlon| Descriptors: All »| Coloring: Defaultv/

PDB Ligand Chain Number Resolution(A) Ligand Occupation Fz IC50(M) log{IC50) pIC50 RMSDA) Torsions Q Average G Ligand Bfactor(A2)  F
tems 1 PGz EFP A 999 18 1 63208 720066 | 7.20066 9.044 [ 0.001 37037205 315128
B--Weoﬂaﬁacg Li;]ﬂamed 2 3WBL  |PDY A 302 2 1 2305 463827 | 463827 4027 [ 0.003 £0.0001 36.7885
3 ONTH (L2 A 1300 15 1 0.00012 392082 | 392082 2916 3 o o 421267
DKZ IC50 2022 D 4 GG EFQ A 999 18 1 6.65-08 JATME | 717718 0.715 [ -0.001 -4.166672-05 23.8014
. CDK2_IC50_2022_1 5 WNTA  |LZI A 1301 2 1 0000185 | -373283 | 373283 4164 0 -2.77556e-17 | -2.77556=-18 4D 2467
& TP |LZ9 A 1299 21 1 309 952288 | 852288 5.251 4 0.003 -0.000103448 459188
7 ATO |78 A 1259 21 1 1.4e-07 685387 | £.85387 7.495 4 -0.001 -3.7037e-05 33,0892
8 TN |LZT7 A 1299 22 1 8.5e-07 607058 | 6.07058 4,009 3 -0.001 -4.545452-05 434516
5 NTM  LZM A 1259 22 1 0.001 3 3 2494 1 555112617 | 5.046472-18 52.3709
10 3R8V  |Z&2 A 473 19 1 2.9¢-06 -5.5376 5.5376 7.309 7 0.001 4,16667-05 221
Propetty Valus 11 VL |LZ5 A 1259 2 1 9.7e-05 401323 | 401323 £.347 2 242861617 | 15178818 35.8371
12 3R8U  ZH A 465 2 1 5e-06 530103 | 530103 1128 [ 0.002 8e-05 243014
@ 13 2vTI L73 A 1259 2 1 6207 618046 | 618046 1.509 4 0.001 384615205 207345
14 4LYN 1YG A 301 2 1 602 722185 | 722185 471 7 0.001 35714305 37,7956
15 3UNJ 0BX A 299 15 1 1.1e-05 -4.95861 495861 1.421 [ 0.003 0.000115385 20.5304
16 3aTZ (%42 A 453 2 1 5e-08 730103 | 730103 4305 7 0 0 20.0535
17 3aTX (%43 A 299 19 1 Te08 7.1548 7.1549 4563 8 0.002 £.06061e-05 22,0461
18 3TW  (X3A A 451 18 1 £.5e-07 618708 | 618709 7.581 5 0.002 833333205 27.2133
19 4EZ3 0O A 301 2 1 45e-05 434675 | 434679 253% 5 0.001 416667205 30.56
20 3Tl TIY A 31 18 1 1.7e-05 476955 | 4.76955 3422 4 -0.002 -0.0001 35.8956
o 21 3aTU (xdd A 451 18 1 Te08 7.1548 7.1549 0.962 9 0.001 27777805 248117
22 1PXL  (CKé A 500 25 0.59 507 604576 | 6.04576 8.826 4 0.002 805 575554

4| Time Description
145804, 19L MUM bund: MLIM £U013.3.0.0 - Heleased: maio £1 LU0 13 - [WINSL)

14:58:58.152  License file: C:/Program Files (<86)/Molegro/MVD/Bin WakterFilgueira license
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14.58:58.152  Perpetual license.
14:58:58.152  Using working path: C:/Users/walte/Documentz/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)
15:41:23 678 Creating new dataset 'CDK2_IC50_2022_0' from subset: 0

~|15:41:23678  Creating new dataset 'COK2_IC50_2022_1"from subsst: 1 18
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PROTEIN DATA BANK

Analise Estatistica

Podemos aferir a métricas (e.g., raiz quadrada do erro médio, RMSE) da fungao do AutoDock Vina (Affinity) para
o log(IC5,) para os conjuntos de treinamento e de teste. Para isso, selecione o conjunto no Workspace Explorer
clicando no conjunto escolhido. Selecionamos o conjunto CDK2 IC50 2022 1 (conjunto de treinamento).

@ M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help
E; @ | @l m | @ é&Selection| Descriptors: All »| Coloring: Defaultv/ |
PDB Ligand Chain Number Resolution(A) Ligand Occupation Fz IC50(M) log{IC50) pIC50 RMSD(A) Torsions Q Average G Ligand Bfactor(A2)  F
ttems 1 PGz EFP A 939 18 1 53208 720066 | 7.20068 9.044 5 0.001 1703705 315128
=) Workspace: Unnamed 2 VTH Lzz A 1300 19 1 0.00012 -3.92082 3.92082 2916 3 0 0 42,1267
& Datasets [3] 3 GG ErQ A 999 18 1 66508 | 717718 | 717718 | 0715 3 0001 | 41666705 238014
4 TP 179 A 1299 21 1 3e-09 -852288 | 852288 5.251 4 0003 | -0.000103448 459188
5 70 L8 A 1299 21 1 14e07 | 6385387 | 685387 |  7.495 4 0001 | 3703705 38.0852
6 NN |LZ7 A 1299 22 1 $507 £07058 | 607058 4009 3 0001 4 54545505 434516
7 NTM  LZM A 1259 22 1 0.001 3 3 2494 1 555112e-17 | 5.04647e-18 52.3709
8 3REU |z A 465 2 1 5¢-06 530103 | 530103 1.128 [3 0.002 3e-05 24,3014
3 Tl L73 A 1299 2 1 66207 613046 | 6.18048 1.509 4 0.001 3.84615¢-05 20.7345
10 4AYN 1YG A an 2 1 6e-08 722185 | 722185 471 7 0001 35714305 37.7956
Propety Value 11 3UNJ 0BX A 259 13 1 1105 495861 | 495861 1.421 [3 0.003 0.000115385 20,5304
Name COK2 50 2022 || 12 4EZ3 [0S0 A 3n 2 1 45¢05 4679 | 434679 2539 5 0.001 4.16667e-05 30.56
@ Records 72 13 3TIY TIY A an 18 1 1.7e-05 -4 76955 476955 3422 4 -0.002 -0.0001 39.8956
Columns fotal) 32 14 3qTU x4 A 451 12 1 Te-08 7.1549 7.1549 0.962 9 0.001 27777805 248117
Mumerical Descri... 29
Precictions /Clas... 1 15 30TR  |X36 A 497 18 1 9307 603152 | 603152 5.165 5 156125617 | 550521e-13 223224
Original Flename  C:/Users/natte/D.. || 16 3QU0 x40 A 454 13 1 2e-08 769897 | 7.69837 0.999 7 0.003 0.0001 20.7388
17 3™ B49 A 299 13 1 0.00013 388606 | 3.38606 0511 7 34694513 | -1.0842e-19 340538
19 1PXK  CK2 A 500 28 069 22806 565758 | 565758 2622 3 11102216 | 5.84328:-18 £3.0513
19 2WIH |LOF A 1259 21 1 5208 7284 7.284 5296 3 D001 -3.84615¢-05 27,5857
20 501 |56H A 4000 18 1 4508 731876 | 73187 4345 [3 0001 -3.7037e-05 355056
o 21 3V ERV A 300 13 1 104e-06 | 598297 | 598297 431 4 0001 27777805 50,6353
22 2W05  |FRT A 1299 13 1 109 3 [ 1117 [ 0.001 3.125¢-05 137253

4| Time Description
145804, 19L MUM bund: MLIM £U013.3.0.0 - Heleased: maio £1 LU0 13 - [WINSL)

14:58:58.152  License file: C:/Program Files (<86)/Molegro/MVD/Bin WakterFilgueira license
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14.58:58.152  Perpetual license.
14:58:58.152  Using working path: C:/Users/walte/Documentz/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)
15:41:23678  Creating new dataset TDK2_IC50_2022_({ from subset: 0

- [15:41:23 678  Creating new dataset 'TDKZ_IC50_2022_1"from subset: 1 19
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PROTEIN DATA BANK

Analise Estatistica

Clicamos em Modelling->Bivariate Statistics...

@ I Molegro Data Modeller - a X

File Edit Preparation BEEEEIGEY Visualization Window Modules Help

- All =| Coloring: Default v/ |
MNumber Resolution(A) Ligand Occupation Fz 1C50{M) log(IC50) plC50 RMSD(A) Torsions €] Average (1 Ligand Bfactor(AZ) F

ftems Multiple Linear Regression... 959 18 1 53208 -7.20066 7.20066 9.044 [ 0.001 3.7037e-05 315128

= Workspace: Unnamed Partial Least Squares Regression... 1300 15 1 0.00012 2152082 392082 2.916 ] 1] 1] 421267

o Dt Support Vector Regression... %9 18 1 66508 | 717718 | 717718 | 0715 6 D001 | 41666705 238014

Cpka o5 4 Meural Network Regression... 1299 21 1 %09 | 852288 | 852288 | 5251 4 0003 | -0.000103448 45,9188

8 CDK2_IC50 KNN Classification... 1299 21 1 14207 | 585387 | 685387 7.495 4 0.001 37037205 38.0992

Support Vector Classification.. 1299 22 1 8507 | 607058 | 60708 4.009 3 0001 | 454545005 434516

- 1299 22 1 0.0M 3 3 2494 1 55511217 | 5.04B47s-18 52,3709

K-means Clustering... ctrl-K 465 2 1 5606 530103 | 530103 1128 5 0.002 3605 243014

Density-based Clustering... 1299 2 1 66207 | 613046 | 6.13046 1,509 4 0.001 3.84615¢-05 20.7245

Threshold-based Clustering... 01 2 1 6e-08 722185 | 7.22185 471 7 0001 | 35714305 77956

Propety Valud Outlier Detection... 299 19 1 11e05 | 495861 | 495861 1.421 5 0003 | 0.000115385 205304
Name CDK2 Principal Component Analysis.. 301 2 1 45005 | -434673 | 434679 2539 5 0.001 4.166672-05 2056

@ Records 72 —— n 1.8 1 1.7e-05 476955 | 4.76955 3422 4 -0.002 -0.0001 39.8956

E:'::::jg:gm g i‘:‘n"'“": :::S:'; s SEE 451 18 1 7e08 7.1549 7.1549 0.962 9 0.001 27777805 248117

Precicions / Ces.. 1 Tlamf":lm Data...g - 497 18 1 9307 | 603152 | 603152 5.165 5 -1.561256-17 | 650521519 223224

Original Flename  C:/Us 454 19 1 2608 769897 | 7.69897 0999 7 0.003 0.0001 207888

SorElatioplRarne CtrieM 299 19 1 0.00013 | -3.83606 | 3.88606 0611 7 345945618 | 10842819 24,0538

18 1PXK  |CK3 A 500 28 069 22:06 565758 | 5.65758 8622 3 11102216 | 5.84328e-18 68.0518

19 2WIH  |LOF A 1299 21 1 52508 7.284 7.284 5295 3 0001 | 384615505 275857

20 5010 56H A 4000 18 1 4308 | 731876 | 731876 4345 5 0.001 -3.7037e-05 55056

o 21 3EZV E2V A 300 19 1 104s06 | 558297 | 598257 431 4 0001 | 277778205 50,6353

22 2W05  FRT A 1299 19 1 1209 9 9 1117 9 0.001 3125605 137253

4| Time Description
145804, 19L MUM bund: MLIM £U013.3.0.0 - Heleased: maio £1 LU0 13 - [WINSL)

14:58:58.152  License file: C:/Program Files {<86)/Molzgro/MVD/Bin WalterFilgueira license
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14.58:58.152  Perpetual license.
14:58:58.152  Using working path: C:/Users/walte/Documentz/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)
15:41:23 678 Creating new dataset 'CDK2_IC50_2022_0' from subset: 0
~|15:41:23678  Creating new dataset 'COK2_IC50_2022_1"from subsst: 1 20
Birvariate Statictire
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
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Na nova janela, selecionamos duas colunas (variaveis) para a analise estatistica.

M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help
I ._ [somn
Workspace Explorer PDB Ligand Chain “ Bivariate Statistics O X MSD(A) Torsions aQ Average O Ligand Bfactor(AZ) F
h.ems 1 Ea}‘ EFP A First column (Reference): Second column (Prediction’): 9.044 6 0.001 3.70376-05 31.5128
& Workspace: Unnamed 2 ™TH 2 A 2] [Ligand 7] 296 3 [ [ 42,1267
- Datasets [3] 3 366G EFQ A 0.715 6 2001 | 41666705 23,8014
cDKefe 20 4 NTP L9 A Name Value 5251 4 0003 | -0.000103448 459188
CDK2_IC50_2022_0 Ertries 7 - : : :
CDK2_IC50_2022_1 5 VTO  |L78 A Equal Entries 0 7.495 4 -0.001 -3.7037-05 38.0992
6 VIN |LZ7 A Accuracy (%) 0 4009 3 0.001 -4 54545005 434516
7 ATM|LZM A Macro-Averaged F (%) 0 2434 1 555112217 | 5.04647-18 52.3709
s 3R8U 731 A 1128 5 0.002 se-05 24304
s Bt = @ Class TPR(%) TMR(%) FPR(%} FNR(%) Precision(%) Recall(”) F-Measure (%) e 2 0001 Py YRy 207315
e x |10 4YN  1YG A 471 7 -0.001 -3.57143e-05 37.7956
Propety Value 11 3UNJ  0BX A 1421 13 0.003 0.000115385 205304
Name CDK2_IC50_2022... || 12 4EZ3 050 A 2539 5 0.001 4.16667=-05 30.56
@ Records 72 13 3Ty TIY A 3422 4 0.002 0.0001 35.8956
E"'“m'_‘s ‘?"Sa') _ g 14 3qTU x4 A SUM < Predicted class 0.962 9 0.001 27777805 248117
umencal U'escn...
Frodicions /Gias... 1 15 3aTR X368 A SUM 72 5.165 5 156125617 | -5.50521e-19 223224
Original Filename ~ C:/Users/walte/D... || 16 3QU0 X40 A 0.939 7 0.003 0.0001 20.7888
17 371 B49 A 0611 7 -3.46345e-18 | -1.0842e-19 34,0538
18 1PXK  CK3 A 8622 3 1.11022e-16 | 5.84328e18 £8.0518
19 2W1IH  LOF A 5296 3 0001 -3.84615e-05 27,5857
20 5D 56H A 4845 5 -0.001 -3.7037e05 35,5056
O 2 3EZV ERV A 431 4 -0.001 27777805 50,6353
22 2W05  |FRAT A 1117 9 0.001 3125205 13,7253
X | Time Description
145804, 19L MUM bund: MLIM £U013.3.0.0 - Heleased: maio £1 LU 13 - [WINSL]
14:58:58.152  License file: C:/Program Files (xB86)/Molegro/MVD/Bin W al

25012 T b Y g e e oo ] coramnoms
14:58:58.152  Using working path: C:/Users/walte/Documentz/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)

15:41:23 678 Creating new dataset 'CDK2_IC50_2022_0' from subset: 0
§ 15:41:23 678  Creating new dataset TDK2_IC50_2022_1"from subset: 1 2 1
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* Selecionamos log(IC,,) para a primeira coluna e Affinity(kcal/mol) para a segunda. O MDM gera um grafico de
dispersao e realiza uma analise estatistica, como mostrado abaixo. Vemos um RMSE = 2,22765 (o MDM chama
de RMSD, mas € o RMSE previamente discutido). Podemos usar os pares de interagbes da funcao do AutoDock

Vina para gerar um modelo especifico para CDK2. Clique em Close para retornar.

M Molegro Data Modeller [m] X
File Edit Preparation Modelling Visualization Window Modules Help
B0 5@ W0 E R ¢ e —
Workspace Explorer PDB Ligand  Chain H Elianalelaiitc, O X uspw  Tomons @ Average Q Ligand Blactor(A2)  F Obse rvagao: Provavelmente
:t_j'l-”;oﬂ(space. Unramed 1 1G7 EFP A First column (Reference’): Second column (Prediction’): 9.044 6 0.001 3.7037e-05 31.5128 Seus resultados Séo diferentes
ospace L 2 NTH 2 A —r " == o1 295 3 0 0 42,1267 ) )
T eOK2 1C50_2022 3 366 [EFa A o 0.715 3 2001 | 41666705 238014 dos mostrados aqui, pois o
oennzs s o T T W T MDM fez uma divisdo distinta
;.- = - ° g : 0001 | A5G0S| 434516 entre conjunto de treinamento
7 M |LZm A 2434 1 555112617 | 50464713 52,3709 )
8 3R8U  |731 A 0 1128 3 0.002 805 243014 e COﬂJUﬂtO de teste. Mesmo
s T Lz A 1509 4 0001 | 384615605 207345 =
Froperiies x |10 4¥YN  |1vG A 47 7 Q001 | 35714305 37,7956 usando a relagao entre teste e
Froperty Vel 1O3UNS 0B A 15 1421 3 0003 | 0.000115385 20,5304 treinamento de 30 % e 70 %,
Name CDK2_IC50_2022.. || 12 4EZ3  0SD A o 2539 5 0001 | 47666705 30.56 . .
Records 72 13 aTIY TIY A 12 10 3 " 4 9 3477 4 0.002 00001 19 B956 O MDM SeleC|Ona IlnhaS
Columns ftotal) 32 . . .
Numercal Desci... 23 e Neme Valve = T s s ;—E distintas para cada conjunto.
e Fessen Qs ) D e Ny ~ | Uma forma de uniformizar os
Prnsl Slenome Clbemieen IR SRR " Pearson Corelation Squared (2) 0142542 Coeficiente de correlagao de Pearson ao quadrado (r?) =
Coeficiente de correlagdo de Spearman (p) = e ferk Cordaion ) - 0201676 e resultados é gerar a divisdo
oot Mean Squared Devition <+—— RMSE (root mean squared error) (raiz quadrada do erro médio) — . .
19 WH LF A e e Dt ) 2 e ( 1 ) raiz a dio) (conjunto de treinamento e
o DU e Cros Vodaed Sauared CC ¢°2)[1 164665 4 CoefiCienNte de determinagso (R?) 001 | 3705705 35505 :
o 21 kv [ERV A a3t | 2001 | 27777805 50.6353 conjunto de teSte) fora do
2 2W05  |FRT A | | 7 | s 0.001 312505 337253 MDM.
X | Time Description I

14:58:58.152  License file: C:/Program Files (x86)/Molegro/MVD/Bin/WalterFiguein [] Second column must be a cross-validated prediction.
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (P
14.58:58.152  Perpetual license.

14:58:58.152  Using working path: C:/Users/walte/Documentz/MVD Data
15:36:26. 743  Subset created with Subset Id: 1 frecords: 72)

15:41:23678  Creating new dataset TDK2_IC50_2022_({ from subset: 0

§| 15:41:23 678  Creating new dataset TOKZ_IC50_2022_1"from subset: 1 2 2

140858, 134 MUM buid: MUM £U13.3.0.U - Heleased: maio £1 U013 - [WINM:#

Copy Allto Clipboard
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Repetindo o processo para o conjunto CDK2 IC50 2022 0 (conjunto de teste), temos os resultados abaixo, com
um RMSE = 2,02138. Clique em Close para retornar.

M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help
BOEEWE DRV 4 swwr| o b o= ._ oo ]
Workspace Explorer PDB Ligand Chain " Bivariate Statistics O X MSD(A) Torsions aQ Average O Ligand Bfactor(AZ) F
h.ems 1 Eiiﬁ PDY A First column (Reference): Second column (Prediction’): 4027 6 0.003 -0.0001 36.7885
& Workspace: Unnamed 2 ANTA  |LZ A 2| [Affritykeal/ml) M ALl 0 -2.77556e-17 | -2.77556e-18 40.2467
B Df‘agg*iﬂc 50,2022 3 3RV zZ&2 A 7,308 7 0001 | 416667205 2771
CDKZ_IC50_2022 0 4 2VTL L75 A s 6.347 2 242861e-17 | 1.51788e-18 39.8371
-~ CDK2_IC50_2022_1 5 3QTZ  |x42 A z 4305 7 0 0 20.0535
6 3QTX  |x43 A 4563 3 0.002 6.06061-05 220461
7 30TW  |X3A A 7.581 5 0.002 83333305 27.2133
8 1PXL  Ck4 A 8.826 4 0.002 Be-05 57.5554
3 30TS  |(X46 A 10 1023 [ 0,001 -3.84615e-05 256057
Properties x |10 3QT@ X35 A 4233 [ 0.002 95238105 247356
Property Value 11 2017 9 A 0.494 7 0.001 29411805 45 6897
Name CDK2_IC50_2022... || 12 1Y91 CT9 A o 1.791 8 0.001 2.7027e-05 41,322
@ Records 32 13 1G5S 17 A 10 3 " 4 2 1.054 7 -0.002 -5.38235¢-05 35.8557
Columns fotal) 32 14 2W06  FRV A 0.562 5 6.93885¢-18 | 238272519 35,2556
Humencal Descr.. 29 15 3EZR  EZR A hame Value 5.467 5 000¢ | 0.000105263 45.0829
Predictions / Clas... 0 Pearson Comelation (r) 0.518 : : : :
Original Flename  C:/Users/watte/D... || 16 3LFN A27 A Pearson Comelation Squared (°2)  0.268509 062 6 9.19403e-17 | -2.96582e-18 41.8704
17 3RAL 047 A Speaman Rank Comelation (o) 0.382423 0.94 3 0 0 18.9422
18 206L DT4 A Mean Squared Deviation (MSD) 408596 2075 7 0.004 0.000117647 450029
19 2CEM o5 A Root Mean Squared Deviation (RMSD) 2.02138 . 0577 6 0.003 0.0001 U117
20 1P2A 5BN A Least Sauare it ¥ = 354942+ 0676638 7 4797 5 0001 | 35714305 38,1561
Cross Validated Squared CC [3"2)[1  -1.87171 3 : : -
o 21 2BTS U3z A 0.453 5 38163517 | 1.73472e-18 29,6805
22 2RIM  |SCX A 1.018 6 555112e-17 | 1.79068-18 30.1736
X | Time Description
145804, 19L MUM bund: MLIM £U013.3.0.0 - Heleased: maio £1 LU 13 - [WINSL]
14:58:58.152  License file: C:/Program Files {<86)/Malzgro/MVD/Bin Wal ['] Second column must be a cross-validated prediction.
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (P! _ N
1458:58,152  Perpetual license. [ Gese ] Copy Atto Clpboard
14:58:58.152  Using working path: C:/Users/walte/Documentz/MVD Data

15:36:26. 743  Subset created with Subset Id: 1 frecords: 72)
15:41:23678  Creating new dataset TDK2_IC50_2022_({ from subset: 0
g 15:41:23 678  Creating new dataset TOKZ_IC50_2022_1"from subset: 1 2 3
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https://pubmed.ncbi.nlm.nih.gov/?term=de+Azevedo+WF+Jr+or+azevedo+wf+OR+de+azevedo+wf+OR+de+azevedo+wf+OR+filgueira+de+azevedo+w+OR+azevedo+junior+wf+or+ivan+al+NOT+Cavalcanti+AL+NOT+de+Godoy+JM+not+Medeiros+CC+not+Azevedo+LM+NOT+Abreu+Junior+GF+NOT+Mathias+LADST+or+azevedo+w+not+%22azevedo+ws%22+not+%22azevedo+wta%22+not+%22Mathias+LADST%22+not+%22de+Azevedo+WM%22+not+%22azevedo+wt%22+not+%22Silva-Filho+A%22+not+%22Medeiros+CC%22+not+%22Azevedo+LM%22+not+%22+Matsouka+P%22+not+%22Almeida+Junior+HJ%22+not+%22de+Godoy+JM%22+not+%22+Abreu+MH%22+not+%22Azevedo+WM%22+not+%22Azevedo+WR%22+not+%22Azevedo+ES%22+not+%22pereira+PEA%22+not+%22Feitoza+CC%22+not+%22Campanini+MZ%22&sort=pubdate&size=50
https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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Modelo de Regressao

Para criarmos um modelo de regressao, usaremos o conjunto de treinamento. Depois de selecionado o conjunto
de treinamento (CDK2_IC50 2022 1), clicamos em Modelling->Multiple Linear Regression...

@ ﬂ Malegro Data Modeller — u] %

File Edit Preparation BEEEEIGEY Visualization Window Modules Help

Bivariate Statistics... - All »| Coloring: Default v/ |
Diversity Statistics... - - - - -
MNumber Resolution(A) Ligand Occupation Fz 1C50{M) log(IC50) plC50 RMSD(A) Torsions €] Average (1 Ligand Bfactor(AZ) F
ftems Multiple Linear Re I 999 18 1 6308 720066 | 7.20066 9.044 6 0.001 3.7037e-05 315128
= Workspace: Unnameg Partial Least Squares Regression... 1300 15 1 0.00012 2152082 392082 2.916 ] 1] 1] 421267
o Dt Support Vector Regression... %9 18 1 66508 | 717718 | 717718 | 0715 6 D001 | 41666705 238014
DKo josp 3 MNeural Network Regression... 1299 21 1 %09 | 852288 | 852288 | 5251 4 0003 | -0.000103448 45,9188
8 CDK2_IC50 KNN Classification... 1299 21 1 1407 | 625387 | 6.85387 7.495 4 0.001 37037205 38.0992
Support Vector Classification... 1299 22 1 8507 | 607058 | 60708 4.009 3 0001 | 454545005 434516
_ 1299 22 1 0.0M 3 3 2494 1 55511217 | 5.04B47s-18 52,3709
K-means Clustering... ctrl-K 465 2 1 5606 530103 | 530103 1128 5 0.002 3605 243014
Density-based Clustering... 1299 2 1 66207 | 613046 | 6.13046 1,509 4 0.001 3.84615¢-05 20.7245
e P 3 2 1 608 722185 | 722185 471 7 0001 | 35714305 37.7956
Propety Valud Outlier Detection... 299 19 1 11e05 | 495861 | 495861 1.421 5 0003 | 0.000115385 205304
Name CDK2 Principal Component Analysis.. 301 2 1 45005 | -434673 | 434679 2539 5 0.001 4.166672-05 2056
@ Records 72 —— n 1.8 1 1.7e-05 476955 | 4.76955 3422 4 -0.002 -0.0001 39.8956
Columns fotal} 32 Sy Eera SEE 451 18 1 7e08 7.1549 7.1549 0.962 9 0.001 27777805 248117
E;";E;f:fféi ) ;9 :r:n"‘sfp:r':[':;! "9 s . 437 18 1 9307 | 603152 | 603152 | 5165 5 156125617 650521619 223224
Original Flename  C:/Us 454 19 1 2608 769897 | 7.69897 0999 7 0.003 0.0001 207888
SorElaticplRLrcy Ctrl+M 299 19 1 0.00013 | -3.83606 | 3.88606 0611 7 345945618 | 10842819 24,0538
18 1PXK  |CK3 A 500 28 069 22:06 565758 | 5.65758 8622 3 11102216 | 5.84328e-18 68.0518
19 2WIH  |LOF A 1299 21 1 5.2¢-08 7284 7.284 5.296 3 0001 | 384615505 275857
20 5010 56H A 4000 18 1 4308 | 731876 | 731876 4345 5 0.001 -3.7037e-05 55056
o 21 3EZV E2V A 300 19 1 104s06 | 558297 | 598257 431 4 0001 | 277778205 50,6353
22 2W05  FRT A 1299 19 1 1209 9 9 1117 9 0.001 3125605 137253

4| Time Description
145804, 19L MUM bund: MLIM £U013.3.0.0 - Heleased: maio £1 LU0 13 - [WINSL)

14:58:58.152  License file: C:/Program Files (<86)/Molegro/MVD/Bin WakterFilgueira license
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14.58:58.152  Perpetual license.
14:58:58.152  Using working path: C:/Users/walte/Documentz/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)
15:41:23 678 Creating new dataset 'CDK2_IC50_2022_0' from subset: 0

~|15:41:23678  Creating new dataset 'COK2_IC50_2022_1"from subsst: 1 24
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http://orcid.org/0000-0001-8640-357X
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
https://pubmed.ncbi.nlm.nih.gov/?term=de+Azevedo+WF+Jr+or+azevedo+wf+OR+de+azevedo+wf+OR+de+azevedo+wf+OR+filgueira+de+azevedo+w+OR+azevedo+junior+wf+or+ivan+al+NOT+Cavalcanti+AL+NOT+de+Godoy+JM+not+Medeiros+CC+not+Azevedo+LM+NOT+Abreu+Junior+GF+NOT+Mathias+LADST+or+azevedo+w+not+%22azevedo+ws%22+not+%22azevedo+wta%22+not+%22Mathias+LADST%22+not+%22de+Azevedo+WM%22+not+%22azevedo+wt%22+not+%22Silva-Filho+A%22+not+%22Medeiros+CC%22+not+%22Azevedo+LM%22+not+%22+Matsouka+P%22+not+%22Almeida+Junior+HJ%22+not+%22de+Godoy+JM%22+not+%22+Abreu+MH%22+not+%22Azevedo+WM%22+not+%22Azevedo+WR%22+not+%22Azevedo+ES%22+not+%22pereira+PEA%22+not+%22Feitoza+CC%22+not+%22Campanini+MZ%22&sort=pubdate&size=50
https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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Agora selecionamos a variavel dependente (target variable) que sera o log(IC5,). Depois clicamos em Next.

M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help
:@E@l@llm%@wm V4 [Seach -]
Workspace Explorer FDB Ligand Chain MNumber ResoILmon{N Ligand Occupation Fz IC50(M) log{IC50) pIC50 RMSDI(A) Torsions aQ Average G Lligand B4actor(AZ) F
tems 1 PGz EFp A : - b - ' ' ' 144 6 0.001 1703705 315128
& Workspace: Unnamed 2 = A ﬂ Regression leard (using Multiple Linear Regression) ® e 3 0 0 21267
- Datasets [3] Select Dataset and Target Variable 7
L DKz 050, 20122 3 3GG EFG A 15 6 0.001 -4 166672-05 238014
COKZ 1050 2022 0 4 VTP L79 A Dataset 251 4 0,003 -0.000103448 459188
CDK2_IC50_2022_1 5  NTO LZ8 A Select dataset used for building model: |CDK2_IC50_2022_1 = | 195 4 -0.001 -3.7037e-05 38.0992
& VTN |LZ7 A Gelect subset: (Al o] e 3 0.001 -4 54545205 434516
7 NTM LZM A Select target variable: 194 1 555112e-17 | 5.04647e-18 52.370%
3 3R8U 73 A 128 6 0.002 Be-05 243014
9 2Tl 73 A Target variable {dependent varable): 509 4 0.001 3.84615-05 20.7345
Propetties x |10 4YN  |1YG A g:;“(:;’ion " 71 7 2001 | 35714305 37.7956
Propeity Value 11 3UNJ 0BX A Ligand Occupation Factar 121 [ 0.003 0.000115385 20,5304
Name CDK2_IC50_2022... || 12 4EZ3 050 A ICH0(M) 539 5 0.001 4.16667=-05 30.56
@ Records 72 13 3Ty TIY A 0 122 4 0.002 0.0001 35.8956
Columns fotal) 32 14 30TU  xad A pIC50 %2 9 0.001 27777305 243117
MNumerical Descri... 29 RMSD(A)
Predictions / Clas. . 0 15 30TR %36 A Torsions 65 5 156125617 | 6.50521e-1% 223224
Original Filename ~ C:/Users/walte/D... || 16 3QU0 X40 A Q 399 7 0.003 0.0001 20.7838
17 3Th B4y A Average O 11 7 -3.46945e-18 | -1.0842e-19 340538
18 IPXK  CK3 A ;95$ E“‘E?"% 522 3 111022616 | 584328218 52.0518
ECH ar actol
19 2WIH  |LOF A Bactor rafio (Ligand/Receptor) 296 3 0,001 -3.84615¢-05 275857
20 5D1J 56H A C 345 6 0,001 3703705 355056
o 21 3EZV BV A N 3 4 0,001 -2.77778e-05 50,6353
22 2W05  FRT A 9 R 17 9 0.001 312505 337253
Disabled tems indicate either constant value columns or invalid columns.
X | Time Description
145804, 19L MLUM bund: MLIM £U01 3300 - Heleased: maio £1 LU0 13 - W1
14:58:58.152  License file: C:/Program Files (¢86)/Molegro/MVD/Bin/Wak < Back Next > Cancel

14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo
14.58:58.152  Perpetual license.

14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)

15:41:23 678 Creating new dataset 'CDK2_IC50_2022_(0' from subset: 0
g 15:41:23 678  Creating new dataset TDK2_IC50_2022_1"from subset: 1 2 5



https://azevedolab.net/
https://www.scopus.com/authid/detail.uri?authorId=7006435557
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http://orcid.org/0000-0001-8640-357X
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
https://pubmed.ncbi.nlm.nih.gov/?term=de+Azevedo+WF+Jr+or+azevedo+wf+OR+de+azevedo+wf+OR+de+azevedo+wf+OR+filgueira+de+azevedo+w+OR+azevedo+junior+wf+or+ivan+al+NOT+Cavalcanti+AL+NOT+de+Godoy+JM+not+Medeiros+CC+not+Azevedo+LM+NOT+Abreu+Junior+GF+NOT+Mathias+LADST+or+azevedo+w+not+%22azevedo+ws%22+not+%22azevedo+wta%22+not+%22Mathias+LADST%22+not+%22de+Azevedo+WM%22+not+%22azevedo+wt%22+not+%22Silva-Filho+A%22+not+%22Medeiros+CC%22+not+%22Azevedo+LM%22+not+%22+Matsouka+P%22+not+%22Almeida+Junior+HJ%22+not+%22de+Godoy+JM%22+not+%22+Abreu+MH%22+not+%22Azevedo+WM%22+not+%22Azevedo+WR%22+not+%22Azevedo+ES%22+not+%22pereira+PEA%22+not+%22Feitoza+CC%22+not+%22Campanini+MZ%22&sort=pubdate&size=50
https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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Nesta etapa selecionamos as variaveis independentes (features). Mas antes € mais seguro limpar as selecoes,
clique em Clear.

@ M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help
@ @ @ | Iﬂl | % %Selection| Descriptors: All = Coloring:DefauItv/ |
Workspace Explorer X FDB Ligand Chain MNumber Resolution(A) Ligand Occupation Fz IC50(M) log{IC50) pIC50 RMSDI(A) Torsions aQ Average G Lligand B4actor(AZ) F
tems 1 PGz EFp A : - - b - ' ' 044 6 0.001 1703705 315128
£ Workspace: Unnamed 2 = A ﬂ Regression Wizard (using Multiple Linear Regression) ® e 3 0 0 21267
E- D?fﬁé;*;zﬁ}cm . 1 3AGG EFQ A Select Descriptors Manually or by Feature Selection 715 6 000 4 16667205 218014
CDKZ_lcﬁlﬂ_ZDZZ 0 4 NTP L7 A Descriptors (independent variables) 251 4 -0.003 -0.000103448 459188
CDK2_IC50_2022_1 5 1O |78 A Descriptor selection: 195 4 -0.001 -3.7037e-05 38.0992
& 2VIN LZ7 A Number of descriptors selected: 24 o9 3 -0.001 -4.54545¢-05 43.4516
7 ONTM LZM A Descriptors PM 1 5.55112e-17 | 5.04647e-18 52.3709
8 3R8U Z3 A Number 128 5 0.002 2e05 243014
5  2VTI L73 A Resolution(A) 509 4 0.001 3.84615e-05 20.735
- x |10 4N 1YG A Ligand Cccupation Factor 7 7 0.001 35714305 37.7956
Propeity Value 11 3UNJ 0BX A ES?DMJ 21 ] 0.003 0.000115385 20.5304
Name CDK2_IC50_2022... || 12 4EZ3 050 A RMSD(A) 539 5 0.001 4.16667e-05 30.56
@ Records 72 13 3TIY TIY A Torsions 122 4 -0.002 -0.0001 39.8956
Columns fotal) 12 14 3aTU x4 A Q %2 ) 0.001 277778205 248117
MNumerical Descri... 29 Pwerage O
Predictions / Clas. 0 15 3QTR X36 A Ligand Bfactor(A2) 65 5 -1.56125¢-17 | -6.50521e-19 223224
Original Filename ~ C:/Users/walte/D... || 16 3QU0 X40 A Receptor Bfactor(A2) #39 7 0.003 0.0001 20.7888
17 311 B45 A B-factor ratio (Ligand/Receptor) 11 7 -3.46945e-18 | -1.0842e-19 34.0538
18 1PXK CK3 A c 522 3 1.11022e-16 | 5.84328=-18 68.0518
19 2W1H LOF A g P56 3 -0.001 -3.84615e-05 27.5857
20 5D 56H A P [Constant] 345 6 -0.001 -3.7037e-05 35.5056
o 21 3EZV EZV A 31 4 -0.0m -2.77778-05 50.6353
2 2wos AT n Disabled tems indicate either constant value columns or invalid columns. 7 9 0,001 3125205 137253
Select All Invert Selection Clear
X | Time Description
14:96:98. 194 MUM build: MUM £U13.3.0.U - Heleased: maio £1 £U13 - [WI
14:58:58.152  License file: C:/Program Files (<B86)/Molegro/MVD/Bin W al
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Juni
14.58:58.152  Perpetual license.
14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data
15:36:26. 743  Subset created with Subset Id: 1 frecords: 72)
15:41:23678  Creating new dataset TDK2_IC50_2022_({ from subset: 0
g 15:41:23 678  Creating new dataset TOKZ_IC50_2022_1"from subset: 1 2 6



https://azevedolab.net/
https://www.scopus.com/authid/detail.uri?authorId=7006435557
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http://orcid.org/0000-0001-8640-357X
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
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Agora selecionamos as variaveis da funcdo escore do AutoDock Vina, como mostrado abaixo. Temos seis
variaveis selecionadas. Iremos gerar um modelo de regress&o de seis dimensdes (6D). Clicamos Next.

@ M Molegro Data Modeller — [m] X

File Edit Preparation Modelling Visualization Window Modules Help Minimizar
E’@..|@|..@|@'%demn V4 [Search 11|
Workspace Explorer PDB Ligand Chain MNumber Resolution(A) Ligand Occupation F: ICH0(M) logi{IC50) plC50 RMSD(A) Torsions €] Average O Ligand Bfactor(A2) F
tems 1 PGz Jerr A ! - : - SR 7 5 000 1703705 315128
- H Regression Wizard (using Multiple Linear ression, ®
=)+ Workspacs: Unnamed 2 NTH |z A < (using Multip Reg ) b6 3 0 0 42,1267
=3 D;ﬁlaé;iizﬁ}cm 022 1 3AGG EFQ A Select Descriptors Manually or by Feature Selection 75 5 0.001 416667205 238014
COK? 1050 2022 0 4 VTP L79 A Descriptors (independent variables) 251 4 -0.003 -0.000103448 45.9188
- CDK2_IC50_2022_1 5 210 LZ8 A Descriptor selection: | Manual selection from list below ) | L% 4 -0.001 -3.7037e-05 38.0882
& 2VIN LZ7 A Number of descriptors selected: 6 |I]9 3 -0.001 -4.54545¢-05 43.4516
7 ONTM LZM A Descriptors FM 1 5.55112e-17 | 5.04647e-18 52.3709
8 3RBU N A E P e e '23 6 0.002 Be-05 24304
5 VTl L73 A N 509 4 0.001 3.84615e-05 20.7345
Properties x |10 4LYN 1YG A 0 71 7 -0.001 -3.57143e-05 37.7956
Propeity Value 11 3UNJ 0BX A P [Constant] 21 ] 0.003 0.000115385 20.5304
Name CDK2_IC50_2022... || 12 4EZ3 050 A "? B39 5 0.001 4.16667e-05 30.56
Records 72 13 3TIY TIY A 122 4 -0.002 -0.0001 39.8956
Col | 12 Cl [Congtant]
olumns ftotal) 14 30TU  |x44 A Br [Constant] 32 9 0.001 27777805 248117
Numerical Descri... 23 Pfintyfecal/mol)
Predictions / Clas. 0 15 3QTR %36 A a 65 5 -1.56125¢-17 | -6.50521e-19 223224
Original Filename  C:/Users/watte/D.. || 16 3QUD K40 A 399 7 0.003 0.0001 20.7888
17 31T B43 A 11 7 -3.46945e-18 | -1.0842e-19 34.0538
18 1PXK CK3 A 522 3 1.11022e-16 | 5.84328-18 68.0518
19 2W1H LOF A P56 3 -0.001 -3.84615e-05 27.5857
20 5D 56H A 345 6 -0.001 -3.7037e-05 35.5056
Subset [Reserved]
o 21 3EZV EZV A — B = : : E— 31 4 -0.001 27777805 50.6353
5 WS FRT n 58 items indicate either constant value columns or invalid columns. 7 9 0,001 1125205 137253
Select All Invert Selection Clear
X | Time Description
14:96:98. 194 MUM build: MUM £U13.3.0.U - Heleased: maio £1 £U13 - [WI
14:58:58.152  License file: C:/Program Files (¢86)/Molegro/MVD/Bin/Wak < Back Next > Cancel
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior _
14.58:58.152  Perpetual license.
14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)
15:41:23678  Creating new dataset TDK2_IC50_2022_({ from subset: 0
§ 15:41:23 678  Creating new dataset TOKZ_IC50_2022_1"from subset: 1 2 7



https://azevedolab.net/
https://www.scopus.com/authid/detail.uri?authorId=7006435557
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Modelo de Regressao

Para gerar o modelo de regressao, clicamos Next.

M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help
:@E@l@llm%@sﬂm V4 [[Search 1]
Workspace Explorer FDB Ligand Chain MNumber ResoILmon(N Ligand Occupation Fz IC50(M) log{IC50) pIC50 RMSDI(A) Torsions aQ Average G Lligand B4actor(AZ) F
tems 1 pE7 Jere A : : ! : : : 144 5 000 3703705 315128
£ Workspace: Unnamed 2 = A ﬂ Regression leard (using Multiple Linear Regression) ® e 3 0 0 21267
() Datasets [3] Customize Training Algorithm 7 :
. CDK2 IC50_2022 3 3GG EFG A 15 6 -0.001 -4.16667e-05 23.8014
COKD 1050 2022 0 4 TP 179 A Training algorithm 251 4 0003 | -0.000103448 459188
CDK2_IC50_2022 1 5  2VTO L78 A Mlgorithm: 195 4 -0.0m -3.7037e05 33.0992
& 2VIN LZ7 A Shuffle dataset before model training: (] o9 3 -0.001 -4.54545¢-05 43.4516
. i Random seed used in model training: | 334222673 New Seed Jos ! SSNXT7 | 50464718 52370
8 3RaU 3 A — '2.8 6 0.002 e-05 24304
5  2VTI L73 A Parameter settings 509 4 0.001 3.84615e-05 20.735
Properties x |10 4LYN G A No parameters available for Multiple Linear Regression algorithm. 71 7 0.001 235714305 377956
Propeity Value 11 3UNJ 0BX A 21 ] 0.003 0.000115385 20.5304
Name CDKZ_IC50_2022 || 12 4EZ3 0S0 A 539 5 0.001 4.16667e-05 30.56
@ Records 72 13 3TIY TIY A 122 4 -0.002 -0.0001 39.8956
Columns fotal) 12 14 3aTU x4 A %2 ) 0.001 277778205 248117
Numerical Descri... 23
Predictions / Clas. 0 15 3QTR X36 A 65 5 -1.56125¢-17 | -6.50521e-19 223224
Origingl Flename  C:/Users/walte/D... [[ 16 3QUD x40 A 339 7 0.003 0.0001 20.7888
17 311 B45 A 11 7 -3.46945e-18 | -1.0842e-19 34.0538
18 1PXK CK3 A 522 3 1.11022e-16 | 5.84328=-18 68.0518
19 2W1H LOF A P56 3 -0.001 -3.84615e-05 27.5857
20 5D 56H A 345 6 -0.001 -3.7037e-05 35.5056
O 21 3EZV EZV A 31 4 -0.0m -2.77778-05 50.6353
22 W05 FRT A 17 5 0.001 3.125e-05 33.7253
X | Time Description

140804, 12£ MLV bund: MUM £013.3.0.U - Heleased: maio £1 L0134 - [WI
14:58:58.152  License file: C:/Program Files (<B86)/Molegro/MVD/Bin W al
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Juni
14.58:58.152  Perpetual license.

14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)

15:41:23 678 Creating new dataset 'CDK2_IC50_2022_(0' from subset: 0
§ 15:41:23 678  Creating new dataset TDK2_IC50_2022_1"from subset: 1 28
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
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Nao altere as opcdes e cliqgue em Start.

M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help
:@E@l@llm%@sﬂm V4 [[Search 1]
Workspace Explorer FDB Ligand Chain MNumber ResoILmon(N Ligand Occupation Fz IC50(M) log{IC50) pIC50 RMSDI(A) Torsions aQ Average G Lligand B4actor(AZ) F
tems 1 PGz EFp A : - b - ' ' ' 144 6 0.001 1703705 315128
& Workspace: Unnamed 2 = A ﬂ Regression leard (using Multiple Linear Regression) ® e 3 0 0 21267
- Datasets [3] Experimental Setup -
. CDK2_IC50_2022 3 GG EFG A 15 6 -0.001 -4.16667e-05 23.8014
COK2 IC50 2022 0 4 TP LZ9 A Experimental settings 251 4 -0.003 -0.000103448 45.9188
CDK2_IC50_2022_1 5 ATO LZ8 A Create new model and prediction: 195 4 -0.001 -3.7037e-05 38.0992
[ TN LZ7 A o Using COK2_IC50_2022_1' (subset: All) as training set |IB ] £0.001 4 54545205 43,4516
7 OANTM LZM A FM 1 555112617 | 50464718 52.3709
8 3RsU 71 A Validate model building parameters (creates a prediction but ne model): '23 6 0.002 8e-05 243014
s am A O Using Leave cne ot 309 4 0001 | 33461505 207345
— % |10 4LYN G A Using cross validation from the 1 subsets 7 7 200 35714305 17,7956
Propetty Value 11 3UNJ DBX A Include subset with index ‘0" 2 [ 0.003 0.000115385 205304
Name CDKZ_IC50_2022 || 12 4EZ3 050 A (2 Using N-old cross validation. N: I 39 5 0.001 4.16667e-05 30.56
@ gelcords | ;g 13 ENE Y o Overwrite "Subset” column with fold subsets E 4 0002 0001 39.8856
olumns otal) 143U x4 A 362 3 0.001 27777805 248117
MNumerical Descri... 29 O Percentage split: Training set percentage: |66 El
Predictions / Clas. 0 15 3QTR X36 A 65 5 -1.56125¢-17 | 65052115 223224
Original Filename  C-/Users/watie/D. || 16 QU0 %40 A Overwrite "Subset” column with train/test subsets 399 7 0.003 0.0001 20.7338
17 31 B43 A 11 7 -3.46945e-18 | -1.08422-19 340538
18 1PXK CcK3 A Perform feature selection to identify relevant descriptors: 522 3 1.11022e-16 | 5.84328e-18 68.0518
19 2W1H LOF A Feature selection method: | Forward Selection % | 236 3 .00 -3.84615-05 27.5857
2 S EEE & Descriptor relevance: | Comelation to target variable v | 3 5 0001 303705 3.
O 21 3EZV EZV A i ]| 4 -0.001 -2 7777805 506353
2 W05 FRT n Model selection criterion: | Training zet (BIC) v | 17 9 0.001 3125205 137753
X | Time Description

140804, 12£ MLV bund: MUM £013.3.0.U - Heleased: maio £1 L0134 - [WI
14:58:58.152  License file: C:/Program Files (<B86)/Molegro/MVD/Bin W al
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Juni
14.58:58.152  Perpetual license.

14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)

15:41:23 678 Creating new dataset 'CDK2_IC50_2022_(0' from subset: 0
§ 15:41:23 678  Creating new dataset TDK2_IC50_2022_1"from subset: 1 29



https://azevedolab.net/
https://www.scopus.com/authid/detail.uri?authorId=7006435557
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http://orcid.org/0000-0001-8640-357X
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Modelo de Regressao

cliqgue OK.

@ M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help
@ @ @ | @l | @ %Selection| Descriptors: All »| Coloring: Defaultvl/ |
Workspace Explorer x PDB Ligand Chain MNumber W} Ligand Occupation Fz IC50(M) logi{IC50) plC50 RMSD(A) Torsions €] Average O Ligand Bfactor(AZ) F
ftems 1 PGz EFP A 18 1 53208 720066 | 7.20066 9.044 5 0.001 3.703705 315128
=l Workspace: Unnamed 2 VTH Lz2 A 1300 15 1 0.00012 -3.92082 3.92082 2916 3 0 0 42,1267
B Dt B o0 202 3 GG A %9 18 1 66508 | 717718 | 717718 | 0715 6 D001 | 41666705 238014
: COKZ 1050 2022 0 4 Wﬁa A 1293 21 1 3209 352288 | 852288 5.251 4 -0.003 -0.000103448 4559188
CDK2_IC50 2022 1 _# VO 78 A 1293 21 1 14007 6.85387 | 6.85387 7.485 4 0,001 -3.7037e-05 38.0892
=+ Models [1] & VTN |LZ7 A 1299 22 1 8507 607058 | 6.07058 4,009 3 0.001 -4 54545005 434516
~MLR (60} 7 ATM Lz A 1293 22 1 0.001 3 3 2434 1 555112617 | 50464718 52,3709
3 3RBU A A 465 2 1 5e-06 530103 | 5.30103 1128 [ 0.002 Be-05 243014
3 Tl L73 A 1293 2 1 66207 618046 | 6.18045 1509 4 0.001 3.24615e-05 20,7345
Properties x |10 4LYN 1YG A M Prediction Results... »® N 7 -0.001 -3.57143-05 37.7356
Propetty Value 11 3uNd 0BX A 21 [ 0.003 0.000115385 20,5304
Name COK2 050 2022 12 4E73 050 F The prediction (named: MLR-Train (6D]) has been added to the 'CDK2_IC50_2022_1' dataset. 19 5 0.001 2 166672-05 0,56
- Pearson's correlation coefficient (r*2): 0.21789%4 (using training set). - - -
Records 72 13 3Ty TIY A 22 4 0.002 0.0001 35.8956
E:lzgsa?gzgm g 14 3QTU X44 A To inspect the regression model, select 'Show Details...' from the model context menu. B2 3 0.001 27777805 24.8117
Predictions / Clss. 0 15 30TR  |X36 A BS 5 15612517 | -6.50521e-19 223224
Original Flename ~ C:/Users/watte/D... || 16 3QUD %40 A Show More Statistics.. 59 7 0.003 0.0001 20.7388
17 3TN B43 A - w11 7 -3.46945¢-18 | -1.0842e-13 34,0538
18 1PXK  [CK3 A 500 28 069 22206 565758 | 565758 8622 3 1.11022s-16 | 5.84328=-18 63.0518
19 2WIH  |LOF A 1299 21 1 5208 7.284 7.284 5.256 3 0,001 -3.84615¢-05 27,5857
20 5014 56H A 4p00 13 1 48208 73876 | 731876 4,345 [ 0.001 -3.7037e-05 35 5056
o 21 3EZV  ERV A 300 13 1 1.04e-06 -5.98297 | 5.98297 431 4 0,001 27777805 50,6353
22 2W05  FRT A 1299 19 1 1209 E:} 3 1117 3 0.001 3.125205 337253

X | Time Description
18:08:98. 124 LiCEnse file: L/ Frogram HIES (o) Molegro./ MV L/ Bins Watertiguera icense

14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14:58:58.152  Pempetual license.

14:58:58.152  Using working path: C./Users/walte/Documents/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)

15:41:23678  Creating new dataset 'CDK2_IC50_2022_0 from subset: 0

15:41:23 678 Creating new dataset TDK2_IC50_2022_1"from subset: 1

g 16:20:08.629  Using random seed: 334222673 for model training

O MDM gerou um modelo de regressao chamado MLR(6D) (Multiple Linear Regression with 6 Dimensions),

30
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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O modelo gerado esta disponivel no Workspace Explorer e chama-se MLR(6D).

M Molegro Data Modeller — Y
File Edit Preparation Modelling Visualization Window Modules Help
::@E @ ||E| = |%@5e|ed_ion|DesdiDTors:va Coloring:Defaultv// |
PDB Ligand Chain Number _Daeefffon(A) Ligand Occupation Fz IC50{M) log{IC50) pIC50 RMSD(A) Torsions Q Average G Ligand Bfactor(A2)  F
ttems 1 PGz Jerr A )so/ 18 1 6308 | 720086 | 720066 9.044 5 0.001 17037205 115128
=) Workspace: Unnamed 2 VTH Lz2 A 1300 19 1 0.00012 -3.92082 3.92082 2916 3 0 0 42,1267
B Dt B o0 202 3 GG A %9 18 1 66508 | 717718 | 717718 | 0715 6 D001 | 41666705 238014
 CDK2IC50.2022.0 4 w79 A 1299 21 1 %09 | 852288 | 852288 | 5251 4 0003 | -0.000103448 45,9188
N CDK3 ICh0 2022 1 e g R P2 A 1289 21 1 14e07 | 635387 | 685387 7.495 4 0.001 -3.7037-05 38,0892
- Models [1] ‘, 6 TN LZ7 A 1299 22 1 3507 | 607058 | 607058 4009 3 0001 | 454545005 434516
~MLR (60} 7 ATM Lz A 1293 22 1 0.001 3 3 2434 1 555112617 | 50464718 52,3709
8 3R8U Z: A 455 2 1 5606 -5.30103 | 530103 1.128 5 0.002 2e-05 243014
s AT 73 A 1299 2 1 66e-07 | 618046 | 6.18046 1.509 4 0.001 13461505 20.7345
10 4YN 1YG A n 2 1 6e-08 722185 | 7.22185 471 7 0001 | 35714305 37.7956
(Propety  vaue || 11 3UNJ  [0BX A 299 13 1 11e05 | 435881 | 495851 1.421 5 0003 | 0.000115385 205304
Name COK2 [C50_2022. || 12 4EZ3 050 A 301 2 1 4505 | 434673 | 4.34679 2539 5 0.001 4.166672-05 056
@ Records 72 13 3TIY TIY A an 18 1 1.7e-05 -4 76955 476955 3422 4 -0.002 -0.0001 39.8956
Columns fotal) 32 14 3qTU x4 A 451 12 1 Te-08 7.1549 7.1549 0.962 9 0.001 27777805 248117
Mumerical Descri... 29
Prodictions / Cas... 15 3QTR %36 A 497 18 1 9307 | 603152 | 603152 5.165 5 156125617 | 55052119 223724
COriginal Filename  C:/Users/walte/D... || 16 3auo x40 A 454 15 1 Ze-08 -7.69897 7.69897 0.959 7 0.003 0.0001 20.7888
17 3TN B43 A 299 13 1 000013 | -388606 | 3.88606 0611 7 -3.46345e-13 | -10842e-19 340538
18 1PXK  (CK3 A 500 28 0569 22e06 | 565758 | 565758 8.622 3 111022516 | 5.84328e-18 £8.0518
19 ZWIH |LOF A 1299 21 1 52608 7.284 7284 5.295 3 0001 | -3.84615¢-05 275857
20 501 56H A 4000 18 1 4303 | 73187 | 731878 4345 5 -0.001 3703705 155056
o 21 3EZV ERV A 300 13 1 104e06 | -558297 | 598257 431 4 D001 | 27777805 50,6353
22 2W05  FRT A 1299 19 1 1209 9 9 1117 9 0.001 1125205 137253

4| Time Description
18:08:98. 124 LiCEnse file: L/ Frogram HIES (o) Molegro./ MV L/ Bins Watertiguera icense

14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14:58:58.152  Pempetual license.
14:58:58.152  Using working path: C./Users/walte/Documents/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)
15:41:23678  Creating new dataset 'CDK2_IC50_2022_0 from subset: 0
15:41:23 678 Creating new dataset TDK2_IC50_2022_1"from subset: 1

- [16:20:08.629  Using random seed: 334222673 for model training
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Podemos fazer uma analise estatistica do poder de previsdo do modelo gerado. Clique em Modelling->Bivariate
Statistics...

@ ﬂ Malegro Data Modeller — u] %

File Edit Preparation BEEEEIGEY Visualization Window Modules Help

- All =| Coloring: Default v/ |
Diversity Statistics... - - - - -
MNumber Resolution(A) Ligand Occupation Fz 1C50{M) log(IC50) plC50 RMSD(A) Torsions €] Average (1 Ligand Bfactor(AZ) F

ftems Multiple Linear Regression... 959 18 1 53208 -7.20066 7.20066 9.044 [ 0.001 3.7037e-05 315128
= Workspace: Unnameg Partial Least Squares Regression... 1300 15 1 0.00012 2152082 392082 2.916 ] 1] 1] 421267
B Dot B o Support Vector Regression... %9 18 1 66508 | 717718 | 717718 | 0715 6 D001 | 41666705 238014
DKo iosp 4 Meural Network Regression.. 1299 21 1 %09 | 852288 | 852288 | 5251 4 0003 | -0.000103448 45,9188
N CDK2_IC50 KNN Classification... 1299 21 1 1407 | 625387 | 6.85387 7.495 4 0.001 37037205 38.0992
=3 Mfdzf_ F[‘11 Support Vector Classification... 1299 22 1 8.5¢-07 407058 | 6.07058 4,009 3 -0.001 454545205 43.4516
~MLR (ED) : 1299 22 1 0.001 3 3 2434 1 555112617 | 504647018 52,3709
K-means Clustering... ctrl-K 465 2 1 5606 530103 | 530103 1128 5 0.002 3605 243014
Density-based Clustering... 1299 2 1 66207 | 613046 | 6.13046 1,509 4 0.001 3.84615¢-05 20.7245
e P 3 2 1 608 722185 | 722185 471 7 0001 | 35714305 37.7956
Propety Valud Outlier Detection... 299 19 1 11e05 | 495861 | 495861 1.421 5 0003 | 0.000115385 205304

Name CDK2 Principal Component Analysis.. 301 2 1 45005 | -434673 | 434679 2539 5 0.001 4.166672-05 2056
@ Records 72 —— n 1.8 1 1.7e-05 476955 | 4.76955 3422 4 -0.002 -0.0001 39.8956
Columns fotal} 32 Sy Eera SEE 451 18 1 7e08 7.1549 7.1549 0.962 9 0.001 27777805 248117
E;";E;f:fféi ) ;9 :r:n"‘sfp:r':[':;! "9 s . 437 18 1 9307 | 603152 | 603152 | 5165 5 156125617 650521619 223224
Original Flename  C:/Us 454 19 1 2608 769897 | 7.69897 0999 7 0.003 0.0001 207888
SorElaticplRLrcy Ctrl+M 299 19 1 0.00013 | -3.83606 | 3.88606 0611 7 345945618 | 10842819 24,0538
18 1PXK  |CK3 A 500 28 069 22:06 565758 | 5.65758 8622 3 11102216 | 5.84328e-18 68.0518
19 2WIH  |LOF A 1299 21 1 5.2¢-08 7284 7.284 5295 3 0001 | 384615505 275857
20 5010 56H A 4000 18 1 4308 | 731876 | 731876 4345 5 0.001 -3.7037e-05 55056
o 21 3EZV E2V A 300 19 1 104s06 | 558297 | 598257 431 4 0001 | 277778205 50,6353
22 2W05  FRT A 1299 19 1 1209 9 9 1117 9 0.001 3125605 137253

4| Time Description
18:08:98. 124 LiCEnse file: L/ Frogram HIES (o) Molegro./ MV L/ Bins Watertiguera icense

14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14:58:58.152  Pempetual license.
14:58:58.152  Using working path: C./Users/walte/Documents/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)
15:41:23678  Creating new dataset 'CDK2_IC50_2022_0 from subset: 0
15:41:23 678 Creating new dataset TDK2_IC50_2022_1"from subset: 1
- [16:20:08.629  Using random seed: 334222673 for model training 32
Brsariate Statictire
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Na nova janela, selecione para primeira coluna o log(IC5,) e como segunda coluna o MLR-Train (6D).

M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help
‘@@@.|@|...|@'é&5dedlon|Desmpmrle Coloring: Defaut + 4/ _ |[Search o]
Workspace Explorer PDB Ligand Chain " Bivariate Statistics O X MSD(A) Torsions aQ Average O Ligand Bfactor(AZ) F
h.ems 1 Ea? EFP A First column (Reference): Second column (Prediction’): 9.044 6 0.001 3.70376-05 31.5128
& Workspace: Unnamed 2 ™TH 2 A loglIC50) | [Afiritykoal/mol) 2916 3 [ [ 42,1267
[=)- Datasets [3] . -
| L.CDK2_IC50_2022 3 3IGG EFG A — B 0715 6 0.001 -4 166672-05 238014
CDK2_IC50_2022.0 4 VTP L79 A Affinity(kcal /mol) 5.251 4 0,003 -0.000103448 459188
. CDK2_IC50_2022_1 5 ATO |78 A Gauss 1 7.495 4 0,001 -3.7037e-05 330992
= Models [1] e WN Iz n 5 ga“sf_z 4009 3 0001 | 454545005 434516
- MLR (6D} epulsion
7 NTM LZM A Hydrophobic 2494 1 555112e-17 | 5.04647e-18 52.370%
3 3R8U 73 A 10 Hydrogen 1128 6 0.002 Be-05 243014
3 ATl L73 A Torsional 1.509 4 0.001 3.84615e-05 20.7345
Properties % |10 4LYN 1YG A rair 47 7 0.001 -3.57143¢-05 37.7956
Property Value 11 3UNJ 0BX A -15 1.421 [ 0.003 0.000115385 20.5304
Name CDK2_IC50_2022... || 12 4EZ3 050 A o 2539 5 0.001 416667205 30.56
@ Records 72 13 3TIY TIY A 12 10 3 " 4 2 3422 4 -0.002 -0.0001 39.8956
Columns fotal} 32 14 3QTU  xa4 n 0.962 9 0.001 27777805 248117
Mumerical Descri... 29 Mame Walue
- 15 3QTR (%36 A 5165 5 156125617 | 6.50521e-1% 223224
Predictions / Clas... 0 Pearson Comelation (r) 0.378
Original Flename  C:/Users/watte/D... || 16 3QUO0 x40 A Pearson Comelation Squared (°2) 0142542 0.999 7 0.003 0.0001 20.7888
17 311 B43 A Spearman Rank Comelation (o) 0.301876 0.611 7 -3.46945e-18 | -1.0842e-15 340538
18 1PXK CK3 A Mean Squared Deviation (MSD) 496241 8622 3 1.11022e-16 | 584328218 68.0518
15 2WIH  |LOF A Root Mean Squared Deviation (RMSD) 2.22765 5296 3 0001 | 38461505 275857
Least Square Fit y=-453184 + 0.493097 “x
20 5D1J 56H A Cross Validated Squared CC (™20 1] -1.64856 4,845 6 0.001 3703705 355056
o 21 3EZV BV A 431 4 0,001 -2.77778e-05 50,6353
22 2W05  FRT A 1117 9 0.001 312505 337253
X | Time Description
180806, 194 License file: L Frogram Hies (eish) Molegros MV LI Bine ywalt
14:58:58.152  This software is licensed to: Walter Filgueira de Azeveda Junior (P! ['] Second column must be a cross-validated prediction.
14:58:58.152  Pempetual license. _ N
14:58:58.152  Using working path: C:/Users/walte/Documents/MVD Data m Copy Alto Cipboard

15:36:26.743  Subset created with Subset Id: 1 {records: 72)

15:41:23678  Creating new dataset 'CDK2_IC50_2022_0 from subset: 0 _
15:41:23 678 Creating new dataset TDK2_IC50_2022_1"from subset: 1

g 16:20:08.629  Using random seed: 334222673 for model training 33
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Os resultados estao indicados abaixo, como era de se esperar, houve uma melhora no RMSE, comparado com a
funcdo Affinity. Agora temos um RMSE = 1,2105 (contra 2,22765 para o Affinity). Mas a avaliagdo mais
importante € para o conjunto de teste. Clique Close.

@ M Molegro Data Modeller — [m] X

File Edit Preparation Modelling Visualization Window Modules Help

=1%| |@| m|@@5dedion|Desmpdors:vaCMQ%LJ&‘/ |
Workspace Explorer X PDB Ligand Chain | ﬂ Bivariate Statistics O X MSDiA) Torsions aQ Average O Ligand Bfactor(A2) F
h.ems 1 E'G_" EFP A First column (Reference’): Second column (Prediction’): 9.044 6 0.001 3.7037e-05 31.5128
& Workspace: Unnamed 2 ™TH 2 A loglIC50) ~ | [MLR-Train 60) 7] 296 3 [ [ 42,1267
- Datasets [3] 3 366G EFQ A 0.715 5 2001 | 41666705 23,8014
4 ANTP |29 A 5.251 4 0003 | -0.000103448 459188
5 NTO  |LZ8 A 7.495 4 0.001 -3.7037-05 38.0992
= Models [1] 5 TN LZ7 A 4009 3 0.001 4.54545¢-05 434516
~MLR (ED) 7 NTM LZM A 5 2494 1 555112617 | 504647018 523709
8 3RBU  |Z31 A 1.128 6 0.002 Be-05 243014
9 VTl L73 A 1.509 4 0.001 3.84615¢-05 207345
- x |10 4YN  |1YG A 471 7 0.001 35714305 37.7956
Propety Value 11 3UNJ  DBX A 2 1.421 [ 0.003 0.000115385 205304
Name CDK2_IC50_2022.. || 12 4EZ3 [0SO A 2539 5 0.001 416667205 30.56
@ Records 72 13 3Ty TIY A 12 10 3 " 4 9 3422 4 0.002 0.0001 35.8956
Columns fotal} 32 14 3QTU  xa4 n 0.962 9 0.001 27777805 248117
Numerical Descrl... 29 15 30TR %36 A Mame Value 5.165 5 156125617 65052119 223224
Predictions / Clas... 0 Pearson Comelation {r) 0.467 3 - . & -
Original Filename  C:/Users/watte/D.. || 16 3QUD *40 A Pearson Comelation Squared §°2) 0217894 0.999 7 0.003 0.0001 20,7838
17 311 B49 A Spearman Rank Comelation (o) 042317 0.611 7 -3.46945e-18 | -1.0842e-15 340538
18 1PXK CcK3 A Mean Squared Deviation (M5D) 1.46532 8.622 3 1.11022e-16 | 5.84328e-18 68.0518
15 2WIH  |LOF A Root Mean Squared Deviation (RMSD) 1.2105 5.296 3 0001 | 38461505 275857
Least Square Fit y=-4.9566 + 0.217854 "x
20 5D1J 56H A Cross Validated Sauared CC (@2 ] 0217834 4845 [ -0.001 -3.7037-05 35,5056
O 2N 3\ [ERV A 431 4 0.001 27777805 50.6353
22 2W05  |FRT A 1117 9 0.001 1125605 137253
X | Time Description
180804, 19£ Lcense file: LS Frogram Hies it Malegro,s MV LY Binsyalt
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior {P:: ['] Second column must be a cross-validated prediction.
14:58:58.152  Pempetual license. _ N
14:58:58.152  Using working path: C:/Users/wakte/Documents/MVD Data m ooy to Cleboad

15:36:26.743  Subset created with Subset Id: 1 {records: 72)

15:41:23678  Creating new dataset TDKZ_IC50_2022_0 from subset: 0 —
15:41:23678  Creating new dataset TDK2_IC50_2022_1"from subset: 1

§ 16:20:08.629  Using random seed: 334222673 for model training 34



https://azevedolab.net/
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://www.ncbi.nlm.nih.gov/pubmed/?term=de+Azevedo+WF+Jr+or+azevedo+wf+OR+de+azevedo+wf+OR+de+azevedo+wf+OR+filgueira+de+azevedo+w+OR+azevedo+junior+wf+or+vivan+AL+NOT+Cavalcanti+AL+NOT+de+Godoy+JM+not+Medeiros+CC+not+Azevedo+LM+NOT+Abreu+Junior+GF+NOT+Mathias+LADST+or+azevedo+w+not+%22azevedo+ws%22+not+%22azevedo+wta%22+not+%22Mathias+LADST%22+not+%22de+Azevedo+WM%22+not+%22azevedo+wt%22+not+%22Silva-Filho+A%22+not+%22Medeiros+CC%22+not+%22Azevedo+LM%22+not+%22+Matsouka+P%22+not+%22Almeida+J%C3%BAnior+HJ%22+not+%22de+Godoy+JM%22+not+%22+Abreu+MH%22+not+%22Azevedo+WM%22+not+%22Azevedo+WR%22++not+%22Azev%C3%AAdo+ES%22
http://orcid.org/0000-0001-8640-357X
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
https://pubmed.ncbi.nlm.nih.gov/?term=de+Azevedo+WF+Jr+or+azevedo+wf+OR+de+azevedo+wf+OR+de+azevedo+wf+OR+filgueira+de+azevedo+w+OR+azevedo+junior+wf+or+ivan+al+NOT+Cavalcanti+AL+NOT+de+Godoy+JM+not+Medeiros+CC+not+Azevedo+LM+NOT+Abreu+Junior+GF+NOT+Mathias+LADST+or+azevedo+w+not+%22azevedo+ws%22+not+%22azevedo+wta%22+not+%22Mathias+LADST%22+not+%22de+Azevedo+WM%22+not+%22azevedo+wt%22+not+%22Silva-Filho+A%22+not+%22Medeiros+CC%22+not+%22Azevedo+LM%22+not+%22+Matsouka+P%22+not+%22Almeida+Junior+HJ%22+not+%22de+Godoy+JM%22+not+%22+Abreu+MH%22+not+%22Azevedo+WM%22+not+%22Azevedo+WR%22+not+%22Azevedo+ES%22+not+%22pereira+PEA%22+not+%22Feitoza+CC%22+not+%22Campanini+MZ%22&sort=pubdate&size=50
https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112

PublMed  GitHub PDEB

PROTEIN DATA BANK

Analise do Poder de Previsao do Modelo de Aprendizado de Maquina

Para aplicarmos o modelo de regressdo gerado aos dados do conjunto de teste (CDK2 _IC50 2022 0), vamos
ao Workspace Explorer e clicamos com o botao direito do mouse sobre o modelo MLR (6D) e escolhemos a
opcao Make Prediction...

@ M Molegro Data Modeller — o X
File Edit Preparation Modelling Visualization Window Modules Help
E; @ | @l m | @ é&Selection| Descriptors: All »| Coloring: Defaultv/ |

PDB Ligand Chain Number Resolution(A) Ligand Occupation Fz IC50(M) log{IC50) pIC50 RMSD(A) Torsions Q Average G Ligand Bfactor(A2)  F
ttems 1 pwsL  |rov A 02 2 1 2305 | 463327 | 463827 4027 5 0.003 0.0001 167885
=+ Workspace: Linnamed 2 ™TA LA A 1301 2 1 0000185 | 373283 | 373283 4764 0 -2.77556e-17 | 27755618 40,2467
2 Da‘“?;ffcm 022 3 3REV  |z62 A 473 18 1 2906 | 55376 | 55376 7.308 7 0001 | 418667005 227
CDK>2 IC50 2022 0 || 2L |Lz5 A 1299 2 1 97e05 | 401323 | 401323 6.347 2 24286117 | 151788218 19.8371
DK2_IC50_2022_1 5 3QTZ  |x42 A 453 2 1 5e-08 730103 | 7.30103 4305 7 0 0 20.0535
- Models [1] 6 3OTX %43 A 299 13 1 7e-08 7.1549 7.1549 4563 3 0.002 6.06051e-05 22,0461
Model A 451 18 1 8507 618703 | 6.18709 7.581 5 0.002 83333305 272133
<how Detaile.. A 500 25 059 5e-07 604576 | 6.04576 8.826 4 0.002 2e-05 57,5554
ek Drediction. A 299 13 1 31e05 | 550884 | 550854 1.023 5 0001 | 38461505 25 6057
A 476 18 1 31e06 | 550864 | 5.50864 4233 5 0002 | 952381205 24735
Propety o el it EEme DR | 1300 21 1 2609 869897 | 869897 0494 7 0.001 294118605 45 6897
Mode! Export Model... A 40 21 1 5908 | 722915 | 7.22915 1.791 3 0.001 27027605 413221
@ - Name MLR Rename Model.. A 400 26 1 48208 731876 | 731876 1.054 7 -0.002 -5.88235-05 35.8557
2";‘!; e |:1;{Tc S A 1300 2 1 3308 | 708092 | 708092 0.562 5 6.93885¢-18 | 238272519 35,2556
& Descriptors [6] A 300 13 0.75 1e-05 5 5 5467 5 0004 | -D.00D105283 460829
16 3IFN A7 A 299 22 1 3606 | 550031 | 550031 062 5 -9.19403¢-17 | -2.96582e-18 41,8704
17 3RAL  MZ A 439 17 1 107 7 7 0.94 3 0 0 18.9422
18 6L DT4 A 1299 23 09375 2707 | 656364 | 656864 2.075 7 0004 | 0.000117647 45,0029
19 2CEM DTS A 1297 13 1 1507 | 645533 | 645533 0577 5 0.003 0.0001 4117
20 1P2A  5BN A 0 25 1 12e08 | 752082 | 752082 4797 5 0.001 35714305 38.1561
o 21 2BTS  |U32 A 1299 13 1 2608 769837 | 7.69897 0.453 5 33163917 | 17347218 29,6805
22 2RIM  SCX A 501 17 1 1e-08 8 3 1.018 5 55511217 | 1.79068=-18 01736

4| Time Description
18:08:98. 124 LiCEnse file: L/ Frogram HIES (o) Molegro./ MV L/ Bins Watertiguera icense

14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14:58:58.152  Pempetual license.
14:58:58.152  Using working path: C./Users/walte/Documents/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)
15:41:23678  Creating new dataset TDKZ_IC50_2022_0 from subset: 0
15:41:23678  Creating new dataset TDK2_IC50_2022_1"from subset: 1

- [16:20:08.629  Using random seed: 334222673 for model training 3 5
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https://www.ncbi.nlm.nih.gov/pubmed/?term=de+Azevedo+WF+Jr+or+azevedo+wf+OR+de+azevedo+wf+OR+de+azevedo+wf+OR+filgueira+de+azevedo+w+OR+azevedo+junior+wf+or+vivan+AL+NOT+Cavalcanti+AL+NOT+de+Godoy+JM+not+Medeiros+CC+not+Azevedo+LM+NOT+Abreu+Junior+GF+NOT+Mathias+LADST+or+azevedo+w+not+%22azevedo+ws%22+not+%22azevedo+wta%22+not+%22Mathias+LADST%22+not+%22de+Azevedo+WM%22+not+%22azevedo+wt%22+not+%22Silva-Filho+A%22+not+%22Medeiros+CC%22+not+%22Azevedo+LM%22+not+%22+Matsouka+P%22+not+%22Almeida+J%C3%BAnior+HJ%22+not+%22de+Godoy+JM%22+not+%22+Abreu+MH%22+not+%22Azevedo+WM%22+not+%22Azevedo+WR%22++not+%22Azev%C3%AAdo+ES%22
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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Agora selecionamos o conjunto de teste (CDK2 IC50 2022 0) e clicamos OK.

M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help

@ @ @ .|@| . . .|@%Seledlon|Desmptors All =| Coloring: Defaultv/ |

Workspace Explorer FDB Ligand Chain MNumber Resolution(A) Ligand Occupation Fz IC50(M) log{IC50) plC50 RMSDI(A) Torsions aQ Average G Lligand B4actor(AZ) F
tems 1 pweL  |eov A 02 2 1 2.3e-05 463827 | 463827 4027 6 0,003 -0.0001 36.7885
=) Workspace: Unnamed 2 A™NTA L A 1301 2 1 0000185 | -3.73283 | 373283 4164 0 -2.77556e-17 | -2.77556e-18 40.2467
& D?‘ag;*;ﬂcm 022 3 eV ze2 A m 13 1 2906 | 55376 | 553%6 | 7308 7 0001 | 416667505 2271
: CDKZ_IC50_2022 D 4 NNTL |75 A 1299 2 1 9.7e-05 401323 | 401323 5.347 2 242861e-17 | 1.51788e-18 39.8371
 L.CDK2_IC50_2022_1 5  30TZ  |x42 A 453 2 1 5e-08 730103 | 7.30103 4305 7 0 0 20.0535
= Models [1] 6 3QTHK (k43 A 299 19 1 7208 7.1549 7.1549 4563 8 0.002 6.06061-05 220461
~MLR (6D) 7 3TW  x3A A 451 18 1 6507 | 518703 | 618708 7581 5 0002 | 83333305 272133
8 1PXL  Ck4 A 500 25 0.59 9e-07 604576 | 6.04576 8.826 4 0.002 Be-05 57.5554
9 30TS  |X46 A 299 N Make Model Prediction ® | 550864 1.023 5 0,001 -3.84615e-05 256057
Properties x |10 3QTQ (X3 A 476 550864 4233 [ 0.002 95238105 247356
Propety Valus oW ng A 1300 SEERiGREEE 863857 | 0434 7 0001 | 29411805 45,6897
Model 121791 ICT9 A 4m Select subset: | Al | 722915 1791 8 0.001 2.7027e-05 413221
@ - Name MLR {6D) _ 13 1G5S 117 A 400 Name of prediction: [MLR {6D) | (73187 1.054 7 0.002 -5.88235¢-05 358557
2?:3 vaniable l:'lgl].{l;iclrﬁziresmn] 14 2W0s FRV A 1300 Create class probabilties for each class (as numerical columns) 7.08092 0.562 & 6.93885e-18 | 239272e-19 35.2556
- Desriptors [6] b = e E. Create column containing highest probability (as numerical column) J o467 s 000 0000105263 460825
16 3LFN A27 A 299 ' 5.50031 062 6 9.19403e-17 | -2.96582e-18 41,8704
17 3RAL 047 A 499 Cancel 7 0,54 3 0 0 18.9422
18 206L DT4 A 1299 | 6.56864 2075 7 0.004 0.000117647 450029
19 206M DTS A 1297 19 645593 | 6.45593 0577 [ 0.003 0.0001 U117
20 1P2A  |5BN A n 25 1 1.2:08 792082 | 7.92082 4797 5 0.001 35714305 38.1561
o 21 2BTS U3z A 1299 19 1 2208 769897 | 7.698S7 0.453 5 38163517 | 1.73472e-18 29,6805
22 2RIM  |SCX A 501 17 1 1e-08 8 8 1.018 6 555112e-17 | 1.79068-18 30.1736

X | Time Description

14:58:56. 194 LCEnse file: L/ Frogram HIEs (est)d Molegros MV LY Bin Walertiguera icense
14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14:58:58.152  Pempetual license.

14:58:58.152  Using working path: C./Users/walte/Documents/MVD Data

15:36:26.743  Subset created with Subset Id: 1 {records: 72)

15:41:23678  Creating new dataset 'CDK2_IC50_2022_0 from subset: 0

15:41:23 678 Creating new dataset TDK2_IC50_2022_1"from subset: 1

g 16:20:08.629  Using random seed: 334222673 for model training 36
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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Cliqgue em Show More Statistics...

M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help

@ @ @ .||E| . . .|$%Seledlon|Desmptors All =| Coloring: Defaultv/ |

Workspace Explorer FDB Ligand Chain MNumber Resolution(A) Ligand Occupation Fz IC50(M) log{IC50) plC50 RMSDI(A) Torsions aQ Average G Lligand B4actor(AZ) F
ltems 1 Eﬁﬁ PDY A 302 2 1 23205 -4 63827 463827 4.027 & -0.003 -0.0001 36.7385
B WOF‘(SDECE Unnamed 2 NTA L1 A 1301 2 1 0.000185 -3.73283 373283 4164 0 -2.77556e-17 | -2.77556e-18 40.2467
& Df‘agg*iﬂc 50,2022 3 eV ze2 A m 13 1 2906 | 55376 | 553%6 | 7308 7 0001 | 416667505 2271
. CDKZicS0 20220 |4 2T 175 A 1293 2 1 9705 | 401323 | 401323 | 6347 2 24286117 | 151788e-18 39.8371
CDK2_IC50_2022 1 5 3QTZ x4z A 453 2 1 Be-08 -7.30103 7.30103 4.305 7 0 0 20.0535
E| MOdEIS ] & 3QTX %43 A 299 15 1 Te-08 -7.1549 7.1545 4563 H 0.002 6.06067e-05 22,0481
~MLR (6D) 7 ;|IwW XA A 451 18 1 65e07 | 618703 | 618703 |  7.581 5 0002 | 83333305 272133
8 IPXL Ckd A 500 25 0.59 Ge-07 -6.04576 6.04576 8.826 4 0.002 Be-05 57.5554
5 3QTS X46 A 299 159 1 3.1e-06 -5.50864 5.50864 1.023 [ -0.001 -3.84615e-05 256057
Propeties x |10 3aT@  |X35 A 'Y Prediction Resuts. w 4233 3 0002 | 952381e05 247356
Propety Ve 1o2Wi7 19 A 0.434 7 0.001 29411805 45 6337
Mode! 121 ICT9 A The Prediction (named: MLR (6D]) has been added to the CDK2_IC50_2022_0 dataset. |1.731 3 0.001 2.7027e-05 413241
@ - Mame MLR (D) 13 1G5S 17 A @ Pearson's correlation coefficient (r*2): 0309326 1.054 7 0.002 5.88735:-05 95,8557
Type MLR fregression) || 14 owps  |FRV A 0.562 5 69388918 | 238272519 35,2556
Target variable log(IC50)
[#- Descriptors [6] 5 e &= & Show More Statistics.. 5.467 5 -0.004 -0.000105263 46.0823
16 3LFN AT A 1062 [ -9.19403e-17 | -2.96582e-18 41.8704
17 3RAL  04Z A 499 7 [T ew 3 7 054 8 0 [ 13.9422
18 2C6L DT4 A 1299 23 09375 2707 -5.56864 6.56864 2075 7 0.004 0.000117647 45 0029
15 2C6M DTS A 1257 ] 1 3507 -6.45593 6.455593 0577 6 0.003 0.0001 M 117
20 1P2A 58BN A 3 25 1 1.2e-08 -7.52082 7.52082 4757 5 0.001 35714305 381561
o 21 2BTS u3z A 1299 15 1 Ze8 -7.69857 769857 0.453 5 38183817 | 173472218 256805
22 2R3M SCx A 501 1.7 1 1e-08 -8 8 1.018 & 555112217 | 1.75068=-18 301736

X | Time Description
18:08:98. 124 LiCEnse file: L/ Frogram HIES (o) Molegro./ MV L/ Bins Watertiguera icense

14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
14:58:58.152  Pempetual license.

14:58:58.152  Using working path: C./Users/walte/Documents/MVD Data
15:36:26.743  Subset created with Subset Id: 1 {records: 72)

15:41:23678  Creating new dataset 'CDK2_IC50_2022_0 from subset: 0

15:41:23 678 Creating new dataset TDK2_IC50_2022_1"from subset: 1

g 16:20:08.629  Using random seed: 334222673 for model training 37
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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Agora temos um RMSE = 1,00179 para o conjunto de teste, contra um RMSE = 2,02138 para o Affinity. Assim
vemos uma melhora no poder de previsao. Destaco, os pontos experimentais do conjunto teste nao foram
usados para treinar o modelo, por isso o conjunto de teste € considerado significativo.

@ M Molegro Data Modeller — [m] X

File Edit Preparation Modelling Visualization Window Modules Help

G008 WE R4 ;O + S oo ]
Workspace Explorer PDB Ligand Chain H Bivariate Statistics O X MSDiA) Torsions aQ Average O Ligand Bfactor(A2) F
h.ems 1 Eii BL PDY A First column (Reference’): Second column (Prediction’): 4.027 6 -0.003 -0.0001 36.7885
=) Workspace: Unnamed 2 VTA LZ1 A —— | [MLR (6D) AL 0 -2.77556e-17 | -2.77556e-18 40.2467

- Datasets [3] . >
DI 1050 202 3 3RBY  |Z62 A 7.309 7 0.001 41666705 22271
- CDKZ IC50 2022 0 4 2VTL L75 A 6.347 2 242861e-17 | 1.51788e-18 39.8371
. .CDK2_IC50_2022_1 5 3QTZ (%42 A 4305 7 0 0 20.0535
=+ Models [1] 6 3aTX %43 A 4563 8 0.002 6.06051e-05 22.0461
- [MERISH) 7 3TW  x3A A 5 7581 5 0002 | 83333305 27213
3 1PAL CKa A 8.826 4 0.002 Be-05 57.5554
3 3aTs X6 A 1.023 5 0,001 -3.84615e-05 256057
Properties x |10 3QT@ X35 A 4233 [ 0.002 95238105 247356
Property Valus 11 2017 9 A a 0.494 7 0.001 29411805 45 6897
Model 121791 CT9 A o 1.791 8 0.001 2.7027e-05 41,322
@ ~ Name MLR (6D) 13 1G5S 17 A 10 3 " 4 2 1.054 7 -0.002 -5.38235¢-05 35.8557

o Type MLR fregression) || 14 owps PRV A 0.562 5 69388518 | 23927219 52556

- Taret vanable log((=30) 5 3EZR EZR A Mame Value 5467 5 0004 | 0000105263 46.0829
& Descriptors [6] Pearsan Comelation {r) 0.557 - - - -

16 3LFN A27 A Pearson Comelation Squared (°2)  0.309926 062 6 9.19403e-17 | -2.96582e-18 41.8704
17 3RAL 4z A Spearman Rank Comelation (p) 0.439644 0.54 8 0 0 18.9422
18 2C6L DT4 A Mean Squared Deviation (MSD) 1.00358 2075 7 0.004 0.000117647 45,0029
15 206M DTS A Root Mean Squared Deviation (RMSD) 1.00173 0577 5 0.003 0.0001 34117
Least Square Fit y=-3.99439 + 0.364915 " x
20 1P2A 5BN A Cross Validated Squared CC @°2) [ 0.234662 4797 5 0.001 35714305 38.1561
O 21 2BTS U3z A 0.453 5 38163517 | 1.73472e-18 29,6805
22 2RIM  |SCX A 1.018 6 555112e-17 | 1.79068-18 30.1736
X | Time Description

180806, 194  License file: L Frogram Hies (it) Molegro/ MV L/ BindWalertiguen

14:58:58.152  This software is licensed to: Walter Filgueira de Azevedo Junior (PUC [ Second column must be a cross-validated prediction.

14:58:58.152  Pempetual license. _ N

14:58:58.152  Using working path: C:/Users/wakte/Documents/MVD Data m ooy to Cleboad

15:36:26.743  Subset created with Subset Id: 1 {records: 72)

15:41:23678  Creating new dataset TDKZ_IC50_2022_0 from subset: 0 —
15:41:23678  Creating new dataset TDK2_IC50_2022_1"from subset: 1

§ 16:20:08.629  Using random seed: 334222673 for model training 38
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
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Alguns comentarios sobre a analise estatistica realizada pelo MDM. Nem todas meétricas discutidas estao
disponiveis no MDM, programas mais completos como o SAnDReS (Xavier et al., 2016) tém uma analise
estatistica (Walsh et al., 2021) e modelagens mais completas. Clique Close.

@ M Molegro Data Modeller — [m] X

File Edit Preparation Modelling Visualization Window Modules Help

EEECEE I o o Dot - S oo ]
Workspace Explorer PDB Ligand Chain " Bivariate Statistics O X MSDiA) Torsions aQ Average O Ligand Bfactor(A2) F
h.ems 1 Eii BL PDY A First column (Reference’): Second column (Prediction’): 4027 6 0.003 -0.0001 36.7885
=) Workspace: Unnamed 2 VTA LZ1 A —— | [MLR (6D) | 4164 0 -2.77556e-17 | -2.77556=-18 40.2467

- Datasets [3] . >
" CDK2,1C50, 2022 3 3RaV 762 A 7.309 7 0.001 4.16667e-05 22271
- CDK2 IC50 2022 0 4 ATL LZ5 A 6.347 2 242861e-17 | 151788-18 39.8371
. L-CDK2_IC50_2022_1 5 3QTZ (%42 A 4305 7 0 0 20.0535
=+ Models [1] 6 3aTX %43 A 4563 8 0.002 6.06051e-05 22.0461
- [MERISH) 7 3TW  x3A A 5 7581 5 0002 | 83333305 2722133
3 1PXL CKa A 3826 4 0.002 Be-05 57.5554
3 3aTs X6 A 1023 [ 0,001 -3.34615¢-05 25 6057
Properties x |10 3QT@ X35 A 4233 [ 0.002 952391205 247356

Propetty Value 1 2w17 |19 A 8 0.454 7 0.001 254118205 45 6857

Mode! 121791 (5] A o 1791 3 0.001 2.7027e-05 413221
@ ~ Name MLR (6D) 13 1G5S 17 A 10 3 " 4 2 1.054 7 -0.002 -5.38235¢-05 35.8557

o Type MLR fregression) || 14 owps PRV A 0.562 5 69388518 | 23927219 52556
- Taret vanable log((=30) 5 3EZR EZR A Mame Value 5467 5 0004 | 0000105263 46.0829
& Descriptors [6] Pearsan Comelation {r) 0.557 - - - -

16 3LFN nZ7 A Pearson Comelation Squared (°2)  0.309926 062 6 9.19403e-17 | -2.96582e-18 41.8704
17 3RAL 4z A Spearman Rank Comelation (p) 0.439644 0.54 8 0 0 18.9422
18 2C6L DT4 A Mean Squared Deviation (MSD) 1.00358 2075 7 0.004 0.000117647 45,0029
19 2CEM OTS A Root Mean Squared Deviation (RMSD) 1.00175 0577 6 0.003 0.0001 U117
Least Square Fit y=-3.99439 + 0.364915 " x
20 1P2A SBN A Cross Validated Squared CC (@°2) [] 0254662 4797 5 0.001 35714305 38.1561
o 21 2BTS U3z A 0.453 5 38163917 | 173472e-18 29,6205
22 2RIM  SCX A 1018 5 555112217 | 1.750682-18 30.1736
X | Time Description

145804, 19L Lcense file: LS Frogram Hies it Malegro,s MV LY Binsyalt

14:58:58.152  This software iz licensed to: Walter Filgueira de Azevedo Junior {P:: ['] Second eolumn must be a cross-validated prediction.

14:58:58.152  Pempetual license. _ N

14:58:58.152  Using working path: C:/Users/wakte/Documents/MVD Data m ooy to Cleboad

15:36:26.743  Subset created with Subset Id: 1 {records: 72)

15:41:23678  Creating new dataset TDKZ_IC50_2022_0 from subset: 0 —
15:41:23678  Creating new dataset TDK2_IC50_2022_1"from subset: 1

§ 16:20:08.629  Using random seed: 334222673 for model training 39
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http://orcid.org/0000-0001-8640-357X
https://github.com/azevedolab/
https://www.webofscience.com/wos/author/record/581112
https://github.com/azevedolab/sandres
https://pubmed.ncbi.nlm.nih.gov/27686428/
https://pubmed.ncbi.nlm.nih.gov/34316068/
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
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Para salvar o modelo gerado marque o MLR(6D) no Workspace explorer, com o botao direito do mouse ative o
menu e selecione Model-> Export Model...

@ M Molegro Data Modeller — o X
File Edit Preparation Modelling Visualization Window Modules Help
@ @ @ | @l : | @ %Selection| Descriptors: All »| Coloring: Defaultv/ | Search w
PDB Ligand Chain MNumber Resolution(A) Ligand Occupation Fz 1C50{M) log(IC50) plC50 RMSD(A) Torsions €] Average (1 Ligand Bfactor(AZ) F
ttems 1 E? EFF A 999 18 1 6.3=08 -7.20066 7.20066 9.044 4 0.001 3703705 315128
=) Workspace: Unnamed 2 3WBL  |PDY A 302 2 1 2.3e-05 463827 | 463827 4027 [ 0.003 -0.0001 36.7885
- Datasets [3] B
. cok2.i . 3 ATH LZ2 A 1300 15 1 0.00012 -3.92082 352082 2516 3 0 0 421267
CDK2 IC50 2022 0 4 GG EFQ A 999 18 1 6.65e-08 7778 717718 0.715 ] -0.001 -4.16667e-05 238014
CDK2_IC50_2022_1 5 NTA L1 A 130 2 1 0.000185 -3.73283 373283 4164 0 -2.77556e-17 | -2.77556=-18 402467
B M:OdEIS (] &  2NTP LZ9 A 1299 21 1 309 -3.52288 852288 5251 4 0.003 -0.000103448 459132
LlEEEY pogel A 1299 21 1 14607 | 685387 | 685387 | 7495 4 2001 | 3703705 38.0992
Show Details... A 1299 22 1 8.5e07 -6.07058 6.07058 4.009 3 -0.001 -4.54545¢-05 434516
Make Prediction... A 1299 22 1 0.001 -3 3 2494 1 5.55112e-17 | 5.04B47e-18 52.3709
Properties A 473 19 1 2906 -5.5376 55376 7.309 7 0.0 41666705 22271
Apply Model to External Dataset...
Property Val A 1259 2 1 9705 40323 401323 £.347 2 24286017 | 15178818 35.8371
b A 465 2 1 Se-06 -5.30103 530103 1.128 ] 0.002 8e-05 243014
Rename Model... A 1299 2 1 6.6e07 -6.18046 6.18046 1.509 4 0.001 3.84615e-05 20.7345
Delete Model From Workspace A am 2 1 Ge-08 -7.22185 7.22185 4N 7 -0.001 -3.57143e-05 37.7956
- Descriptors [6] Ty A 299 15 1 1.1e05 -4.95861 495861 1.421 & 0.003 0.000115385 20.5304
16 3ATZ %42 A 453 2 1 5e-08 -7.30103 7.30103 4305 7 0 0 20.0535
17 3ATX x43 A 299 15 1 Te-02 -7.154% 71543 4563 2 0.002 6.06D61e-05 22,0461
18 34QTW X3 A 451 18 1 6507 -£.18709 £.18705 7581 5 0.002 83333305 27333
15 4EZ3 050 A am 2 1 4505 44675 434675 2539 5 0.00 41666705 3056
20 3Ty Y A n 18 1 1.7e05 -4.76955 4.76955 3422 4 -0.002 -0.0001 35.8956
o 21 3aTu X44 A 451 18 1 Te-02 -7.154% 71543 0.962 9 0.001 27777805 248117
22 1PXL ICk4 A 500 25 0.59 Se-07 -6.0457¢6 6.04576 8.826 4 0.002 8205 57.5554
4| Time Description
¥ 14:44.506  LICENse fle: L./ Frogram HIES (eit) Molegro/ M VLY Bin/ ¥Watertiguenra icense
19:14:44 566  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
15:14:44 566  Perpetual license.
19:14:44 566  Using working path: C:/Users/walte/Documents/MVD Data
19:15:06.310  Subset created with Subset Id: 1 {records: 72)
19:15:12.588  Creating new dataset TDK2_IC50_2022_0 from subset: 0
g 191512603  Creating new dataset TDK2_IC50_2022_1"from subset: 1
- |19:19:55.794  Using random seed: 4056628687 for model training 40
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https://www.rcsb.org/structure/2A4L
https://www.scopus.com/authid/detail.uri?authorId=7006435557
https://github.com/azevedolab/
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No novo menu clique em Export...

M Molegro Data Modeller — [m] X
File Edit Preparation Modelling Visualization Window Modules Help

i@@@ll@llll%%wm V4 [Search v
Workspace Explorer FDB Ligand Chain MNumber Resolution(A) Ligand Occupation Fz IC50(M) log{IC50) plC50 RMSDI(A) Torsions aQ Average G Lligand B4actor{AZ) F
ftems 1 PGz EFP A 959 | 18 | 1 63208 -7.20066 7.20066 9.044 5 0.001 3.703705 315128
=1 Workspace: Unnamed 2 3IWBL  PDY A 302 | Export Models... w 3827 4027 [ 0.003 0.0001 36,7885
E| Dataseis [31 —
- CDK2.IC50. 3 ANTH LZ2 A 1300 2082 2516 3 0 0 42 1267
CDK?2 10502022 0 4 GG EFQ A 959 | i 7718 0.715 [ 0,001 -4, 16667e-05 232014
CDK2_IC50_2022_1 5 VTA L71 A 1301 3283 4,164 0 -2.77556e-17 | -2.77556e-18 40,2467
= Models [1] 5 VTP LZ9 A 1299 ; 2288 5.251 4 0.003 0.000103448 459188
- MLR (D) = ] Models [1/1]
7 ANTO L78 A 1299 . MLR (6D) 5387 7.455 4 0,001 -3.7037e-05 38.0552
3 VTN LZ7 A 1293 7058 4.009 3 0,001 -4 54545¢-05 434516
3 ANTM  LZM A 1293 3 2454 1 555112e-17 | 504647e-18 52.3709
x |10 3RsV Z62 A 473 3376 7.309 7 0.001 416667205 22271
Value 11 2VTL LZ5 A 1259 1323 5.347 2 242861217 | 15178818 39.8371
12 3R8U 731 A 465 0103 1128 [ 0.002 Be-05 243014
MLR (D) 13 2vTI L73 A 1299 8046 1509 4 0.001 38461505 20.7345
MLR fregression) || 4 4iyn |1vG n 01 2185 471 7 0,001 357143005 37.7956
Target variable log(IC50)
- Descriptors [5] 15 3UNd 08X A 299 5861 1.421 [ 0.003 0.000115385 20,5304
16 3QTZ (%42 A 453 0103 4305 7 0 0 20.0535
17 3aTX %43 A 299 549 4,563 3 0.002 6.050612-05 22,0461
18 30TW  [X3A A 451 8709 7.581 5 0.002 833333205 27.2123
19 4EZ3 050 A 301 4679 2539 5 0.001 41666705 3056
20 3TIY Y A 311 B955 3422 4 -n.002 0.0001 39.8956
o 21 3QTU (44 A 451 549 0.962 3 0.001 277778205 248117
22 1PXL CK4 A 500 4576 3.226 4 0.002 8205 57.5554
X | Time Description Export... Cancel
19:18:44 56k LicEnse fle: L./ Program Hies (xib) Molegros MV LY/ Bing YWatertiguenra Icense
19:14:44 566  This software is licensed to: Walter Filgueira de Azevedo Junior (FUCRS)
15:14:44 566  Perpetual license.
19:14:44 566  Using working path: C:/Users/walte/Documents/MVD Data
19:15:06.310  Subsst created with Subset Id: 1 records: 72)
19:15:12.588  Creating new dataset TDK2_IC50_2022_0 from subset: 0
191512603  Creating new dataset TDK2_IC50_2022_1"from subset: 1
81491955794 Using random seed: 4056628687 for model raining 41
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Escolha a pasta onde sera salvo o modelo e cologue um nome nele. Aqui eu escolhi o nome:
MLR 6D Modelo 01.mdm. Clique no botao Salvar. Vocés agora tém um modelo de aprendizado de maquina
salvo no seu computador.

@ H Molegro Data Modeller -

File Edit Preparation Modelling Visualization Window Modules Help

u]
>

b@lll@ll@l@@%wm V4 Seach v —
Woarkspace Explorer PDB Ligand Chain humber Resalution(A) Ligand Occupation Fe IC50{M) loglIC50) piC50 RMSD{A) Torsions Q Average Ligand Bfactor(A2)  F ObSGNaQaO. O mOdelo de
tems 1 [ez EFP A 999 | 18 | 1 63208 720066 | 7.20066 9.044 [ 0.001 3703705 315128 aprendizado de méquina é um
= Workspace: Unnamed 2 3WBL  |PDY A 302 | Export Models.. % 3827 4027 [ -0.003 -0.0001 36.7885 . . .
o sy ||° AR 2 A N y—— : =) O 2127 arquivo que vocé pode enviar
o Cressamo (i EE TR = ets i or e-mail, disponibilizar num
@ . -CDK2_IC50_2022_1 5 TA  |LZ1 A 1301 . - o Lo s D . e . - 12 77556e-18 4D 2467 p ’ P
“ = 01 » Data w esquisar em Data H H
e .- = - L= | QUoises | 459168 site ou colocar como material
7 NTO |78 A 1299 -3.7037e-05 38.0992 .
8 AN Lz A 1299 | | Organizar > Nova pasts S~ 0O s 43.4516 suplementar de um artigo
9 VTM  |LZM A 1299 - S 5.04647e-18 523709 : e
| MNome Data de modificagdo Tipo
— il oy Bimagens 2 e cientifico. O modelo pode ser
Property Value 11 ATL LZ5 A 1299 @) Misicas * i'l CDK2_IC50_2022_results 02/11/2022 17:04 CSV File (Open V1 5178818 15.2371 ||d0 pelo MDM e apllcado a
Model 12 3R8U  |Z31 A 465 - 2 e Eile 8e-05 243014 .
- Name MLR {6D) 13 ATl 173 A 1299 i Videos #» 4] MLR 6D Da/Tlanaz 1o CSJFI'E‘Openlg_mwe_m 20,7145 OUtrO Conjunto de dadOS A
- Type MLR {regression) |- LA HP~4 4
. Target variable log(C50) T L B ' © Aula2 T unica condicao € que 0 novo
& Descriptors [§] 15 3UNJ  |0BX A 299 0.000115385 20.5304 f
s Wz xz A 45 = Aula 01 0 20053 conjunto de dados tenha os
17 3aTX (%43 A 299 6.06061e-05 22,0461
18 3TW  (X3A A 451 - ML 8.33333:—05 272133 mesmaos fi eatures
9B S0 A 01 28 Data 41666705 3055 (caracteristicas) usados na
20 3TIY TIY A 311 -0.0001 39.8956 -
o 21 TU (xé4 A 451 T |2.7m3e415 248117 construcao do modelo. Do
Nome: v
22 1PXL (K4 A 500 805 57.5554 ; Le :
Tipo: Molegro Data Modeling format (*.mdm) ~ ponto de VISta pratlco IStO
x [T Doserct . . .
I:;n-:e‘l-‘l-‘l:lbb uc?anc;eptrllfeTL:frmgram FlEs {<idb) Malegros MY LY BinsWWaltertiguera Icense: c ; Slgnlflca ter uma planllha Com
19:14:44 566  This software is licensed to: Watter Filgueira de Azevedo Junior (PUCRS) ~ Ocultar pastas ELEEl HuEdRT .
lisio  peeere i ‘ as colunas: Gauss 1, Gauss
19:14:44 566 Using working path: C:/Users/wake/Documents/MVD Data 1 1
19:15:06.310  Subset created with Subset Id: 1 {records: 72) 2’ RepUISIOn’ HydrophObIC’
19:15:12.588  Creati dataset 'TOK2_IC50_2022_0'from subset: 0 H
19:15:12.603 Creat::g :::dat:set'CDKZ_ICED_ZOZZ_1'f:$$bset:‘I Hydrogen e Torsional
§ 151955794  Using random seed: 4056628687 for model training 42
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Analise do Poder de Previsao do Modelo de Aprendizado de Maquina

Para encerrar clique File->Exit. Alternativamente, vocé pode pressionar as teclas <Crtl> Q para finalizar.

M Molegro Data Modeller — o X
ZIN Edit Preparation Modelling Visualization Window Modules Help
'Lj Mew Dataset... Ctrl+MN Descriptors: All »| Coloring: Defaultv/ | Search w
@ Import Dataset... Ctrl+ O Chain MNumber Resolution(A) Ligand Occupation Fz IC50(M) log{IC50) plC50 RMSDI(A) Torsions aQ Average G Lligand B4actor{AZ) F
[} Import Workspace (Datasets/Models).. Ctl«Shift+O A 999 14 1 53208 720066 | 7.20066 9.044 6 0.001 1703705 315128
A 302 2 1 2305 463827 | 463827 4027 6 0.003 £0.0001 36.7885
Clear Workspace Ctrl+Shift+C A 1300 13 1 0.00012 392082 | 392082 2316 3 [ [ 42,1267
- Save Workspace Cles A 999 18 1 66508 | -717M8 | 717718 0715 6 0.001 4.16667e-05 23.8014
A 1301 2 1 0000185 | -373283 | 373283 4164 0 277556817 | -2.77556e-18 40.2467
() sove Workspace As.. A 1299 21 1 309 852288 | 852288 5,251 4 0003 | -D.000103448 45.9188
Apply Model To External Dataset... A 1299 21 1 14607 685387 | 685387 7.495 4 .00 -3.7037-05 28,0392
A 1299 22 1 85607 607058 | 607058 4.009 3 0.001 4.54545¢-05 43.4516
@ Export Dataset... A 1299 22 1 0.001 3 3 2494 1 555112217 | 504647218 523709
@ Export Models... A 473 19 1 29206 5.5376 5.5376 7.309 7 0.001 416667205 22271
@ Export Workspace... A 1299 2 1 9.7e05 40323 | 401323 5.347 2 2428671e-17 | 15178818 39.8371
A 465 2 1 5e-06 530103 | 530103 1128 6 0.002 Be-05 243014
@ Eeceniiis * | A 1299 2 1 56e07 | 513046 | 6.18046 1509 4 0.001 3.84615-05 207345
e e epacE A 01 2 1 608 722135 | 7.22185 47 7 2001 | 35714305 37,7956
Ctrl+Q A 299 18 1 1.1e-05 495861 | 4.95861 1.421 [ 0.003 0.000115385 205304
A 453 2 1 508 730103 | 730103 4305 7 0 0 200535
A 299 19 1 7e-08 7.1549 7.1549 4563 3 0.002 6.06061e-05 22,0461
A 451 14 1 55607 618709 | 618709 7.581 5 0.002 83333305 272133
A 301 2 1 45¢05 44679 | 434679 2539 5 0.001 41666705 30.56
A 31 18 1 1.7e-05 476955 | 476955 3422 4 0.002 -0.0001 39.8956
A 451 18 1 7e-08 7.1549 7.1549 0.962 9 0.001 27777805 248117
A 500 25 059 9207 6504576 | 604576 8.826 4 0.002 8205 57.5554
4| Time Description
131444500 LcEnse file: Lo/ Frogram HISs (ib) Molegros M VLY Bins Walertiguera icense
19:14:44566  This software is licensed to: Walter Figueira de Azevedo Junior (PUCRS)
19:14:44566  Perpetual license.
19:14:44 566  Using working path: C:/Users/walte/Documents/MVD Data
19:15:06.310  Subset created with Subset Id: 1 (records: 72)
19:15:12588  Creating new dataset 'CDK2_IC50_2022_0'from subsst: 0
19:15:12603  Creating new dataset TDK2_IC50_2022_1"from subset: 1
191955794 Using random seed: 4056628687 for model raining 43

Exit (Ctrl+ N
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Desafio 01

' Agora use o conjunto de dados visto nesta aula (arquivo CDK2 IC50 2022.csv) e tente gerar novos modelos de
regressao linear multipla. Escolha outro conjunto de variaveis independentes (features) para a construgcao dos
novos modelos. Lembrem-se de treinar o modelo com os dados do conjunto de treinamento. Antes de gerar
novos modelos de regressdo, vocé pode verificar a correlagdo de variaveis isoladas com o /log(/Cs,). Por
exemplo, a carga Q pode ter correlagao com o log(IC;,). Tente gerar um modelo de regressao linear com
poder de previsao melhor do que o visto hoje. Construa varios modelos e anote as variaveis independentes
usadas e as métricas para cada conjunto de features. As métricas sao avaliadas para o conjunto de teste.

& Prepare uma tabela de resultados com as seguintes informacdes. O Modelo 01 é o que acabamos de construir.

__IMEI_

Gauss 1, Gauss 2, Repulsion, Hydrophobic, Hydrogen, Torsional 0,309926 0,489644 1,00179 0,294662
02
03

0

Mande por e-mail (walter@azevedolab.net) o melhor modelo gerado até o dia 27/03/2024.
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