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Online chemical modeling environment (OCHEM): web platform
for data storage, model development and publishing of chemical
information

The Online Chemical Modeling Environment is a web-based platform that aims to automate and simplify the
typical steps required for QSAR modeling. The platform consists of two major subsystems: the database of
experimental measurements and the modeling framework. A user-contributed database contains a set of
tools for easy input, search and modification of thousands of records. The OCHEM database is based on
the wiki principle and focuses primarily on the quality and verifiability of the data. The database is tightly
integrated with the modeling framework, which supports all the steps required to create a predictive model:
data search, calculation and selection of a vast variety of molecular descriptors, application of machine
learning methods, validation, analysis of the model and assessment of the applicability domain. As
compared to other similar systems, OCHEM is not intended to re-implement the existing tools or models but
rather to invite the original authors to contribute their results, make them publicly available, share them with
other users and to become members of the growing research community. Our intention is to make OCHEM
a widely used platform to perfform the QSPR/QSAR studies online and share it with other users on the Web.
The ultimate goal of OCHEM is collecting all possible chemoinformatics tools within one simple, reliable and
user-friendly resource. The OCHEM is free for web users and it is available online at http://www.ochem.eu
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In this tutorial you will be guided to use OCHE.eu platform to build QSAR
models focusing in the development of PLS-based models



Preparing the dataset

aRmcwe

Structure-Based Design of 6-Chloro- as
Potent d Schc‘ﬁvo pZI Ammd Klnm 4 (PAK‘) Inhibimn

Abstract

Hevemn i class of PAK inkibitors with a
qma-lm--rl ol Basedon the s pndthn-u{.ﬂm)po 00 of the nmm«w
Gasded by X-ray

regalaiog o ru.“i wcted downstream u'mln(puh i
data suppor denvlopeaent ARy
od a8 4 the oo

iovestigation of group I PAKs.

First you need a dataset of molecules, as example the molecules available
from the J Med Chem publication on PAK4 inhibitor will be retrieved from
the article web page.

To do this go to pubs.acs.org/doi/abs/10.1021/acs.jmedchem.7b01342
and click on the supporting info “SI” icon ....
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.... the browser will go to the page (in different way dependin on the
browser you use) and it will present the link to download a comma
separated variable (csv) file:

jm7b01342_si_002.csv

Click on it and the file will be downloaded on your PC (Take a note were it
IS going to be saved)
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If your browser was set to ask where to save the under downloading files
you will be asked for a folder to save the csv file



Preparing thedyset

@ Home « @ DATI  Lawor versita | Chimiafarmaceutica. BiotFarmaceutiche | 2019-2020 | OCHEM.Tutorid  » (i)
D Documents
& Downloads
43 Music

@ Ptures

- Videos
R

[ Musica

@ magn

& Lavoro_Unv
B Unversita

[ MeiDocumenti
[l Lareand

[ Referagy

+ Other Locations

Here a new folder callse “OCHEM_Tutorial” was prepared to save the csv
file
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ALWAYS CHECK THE FILE IS THERE!

Now right click on the csv file and open it with libreoffice or import in excel.
Here libreoffice was used
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Man 18 Nov 2019 04244 AM CET

A dialog window will pop up asking how the file should be interpreted.

Check comma as separator and uncheck all the other options. You have
an example on the windows how the data will be read. Pay attention on
the way the number will be interpreted (Italian or International)
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Once the file is imported in libreoffice you can check it is correctly read.
Slide on the right ...
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... and focus on the PAK4 Ki colum
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Rename the column into just Ki and ...
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Delete the other columns. Rename the compound column header into
RECORDID.

You need just three columns: RECORDID, SMILES and Ki

Save the file as excel type, the one with .xls extension is only valid

12



Preparing the dataset

CHECK THE XLS FILE IS THERE!
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Go to OCHEM.eu and click onto “Create account” if you do not have any
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Fill in all the data ...
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. and then click on “I ACCEPT CREATE MY ACCOUNT”
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Once the OCHE account is activated log in in the portal using the
username and password you indicated during the registration
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Now you have logged into OCHEM
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Now let’s to import the xlIs file.
Click on the Database tab and select “Batch data upload”
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A window will give you some direction. Click on “ChooseFile”




A window will popo up and ask you to select the file you prepared before.

Just click on it twice.

Preparing the dataset
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) Adtenticasone X | [S] Home | Smee X | HomePage X | [} Ontne Chemics X | [} Onlie Chemics X | @ Journslof Med: X | @ Structure-Biase: X | +
€erCcO ochemn o * JPOEL2V O+ ¢ LNEEOO O
- Uty e oo B Vel B Sofwarevar BB NaComp BB METZ BB o KT Kahoot! | Learne ) Save to Mendeley I8 TEMP -

Online chemical database
with modeling environment Welcome, Dear Prof Ragno! (5] My account Logout

Home = Database > Models » At 3 Prvacy statement

; Batch Upload 3.0 - File preview and column remapping

Jm7b01342_si_002

+ RECORDID + SMILES N

staurosporine O=CINCC2=C1C3=C4C5=C2C6=C(C=CC=CE)NSC... 0.009000000000000001
PF3758309  O=C(N[CO®H](C1=CC=CC=C1)CN(C)CIN(C2(C...  0.026000000000000002

102 CN(C=N1)C=CINC2=NC(N3CCC(N)CC3)=NC4=C... 0.71
100 CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=CN(...  0.652
10c CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=CN 0.884
10d CIC1=CC=C(N=C(N2CCC(N)CC2)N=C3NC4=CN 1.44

112 CC1=CC(NC2=NC(N3CCC(N)CC3)=NC4=CC=C(C... 0.099
11b CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=NNC... 0.016
11c CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=NNC...  0.077
114 CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=NNC...  0.256
The ARTICLE column s missing, the stub unpublished article will be assigned by default

Green titles indicate recognized columns, red titles indicate errors. Please click on the red columns and select whether the
column indicates a property, condition or another column type like name, value or molecule, then select the matching entity
and confirm your selection by clicking on the green button on the left.

1 you have irrelevant columns in your sheet, you can leave them red and they will be ignored in the further process. If you

701342 9.0 cw A Showsl | x
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You will have a preview on the data under uploading, slide down .
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) Adtentcasone - % | [S] Home | Saprenc X | & Homerage X | [} Ontne Chemcs X e Chamics X | @ JoundofMes: X | @ Stroctureae: X | +
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B oagps B Unverts @ WM B R B8 Vel B Sohwareva BB NaComp BB MOTZ BB 8P KT Kahoot! | Learie ) SwetoMendeley B TP w

Online chemical database
with modeling environment Welcome, Dear Prof Ragno! (i My account Logout

Home = Database > Models » At 3 Prvacy statement

 RECORDID + SMILES o |

staurosporine O=CINCC2=C1C3=C4C5=C2C6=C(C=CC=CE)NSC... 0.009000000000000001
PF3758309 O=C(N[CO@H](C1=CC=CC=C1)CN(C)C)N(C2(C...  0.026000000000000002

102 CN(C=N1)C=CINC2=NC(N3CCC(N)CC3)=NC4=C... 0.71
100 CIC1=CCaC(N=C(N2CCC(N)CC2)N=CINC4=CN(...  0.652
10c CIC1=CC=C(N=C(N2CCC(N)CC2)N=C3INC4=CN 0.884
10d CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINCA=CN(...  1.44
112 CC1=CC(NC2=NC(N3CCC(N)CC3)=NC4=CC=C(C...  0.099
11b CIC1=CC=C(N=C(N2CCC(N)CC2)N=C3NC4=NNC...  0.016
11c CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=NNC...  0.077
11d CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=NNC...  0.256

The ARTICLE column s missing, the sty
Green titles indicate recogni
column indicates a propery
and confirm your
If you have irrelev s in your sheet, you can leave them red and they will be ignored in the further process. If you
need help, fee] f;

Upload this

Cancel Batch Upload Download Excel file

PT01342 9.0 cw A Showsl | x

And click on “Upload this sheet”
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co . " * O EIBHO W -l L
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Online chemical database
‘with modeling environment Welcome, Dear Prof Ragna! [

Home+ Database » Models - At & Privacy statement

4 Batch Upload 3 0 - Entity remapping
>

Database entities re:
Property: Ki

Values

Unit: -log(M);"Min value: 0.006, max value: 3.89

Article: unpublished

Molecule set: default

submit

Cancel Batch Upload | Download Excel file

mTbOLI42 5.0 cov Show il

Next the portal will show some info on the data, pay attention on how the
activity potency (IC50 or Ki) will be interpreted, here the program suggest
Kis as log(M). You know it is not true so it have to be fixed, therefore click

on the “log(M)” link ...
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B oaps W Uty W

m Online chemical database
with modeling environment

Welcome, Dear Prot Ragno! () My account Logout

Home» Database > Models = A+ 3 Prvacy statement
[T Tl et 0 |
oam o™

Showdl | X

A list of measures will be shown. Slide down till you find uM or the unit you
know is your activity ppotency.
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Home = Database > Models »

el of Mo X | @ Structure-8 +

+ ¢ NEe@mO00 O
g [) Saweto Mondeley B8 TEVP

Welcome, Dear Prot Ragno! () My account Logout

At 3 Prvacy statement

; Batch Upload 3.0 - Entity remapping
L
Database entities remapping
Property: Ki

Values
Unit: uM, min value: 0.006, max value: 3.89

Article: unpubiféhe
Molgcul® spt! defauit
subry

Cancel Batch Upload | | Download Exce file

Showdl | x
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At this poit almos everything is set. Click on “Download excel file”
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€3cCc0 * OB IOV +CLNEBOO @
B oagps B Unverts @ wes B Val B Sowareva W Nacomp BB MOTZ BB AP KT Kahoot) | Lewrs ) Sove toMendeley B8 TEMP
Online chemical database
with modeling enviroament Welcome, Dear Prof Ragno! [ My account Logout

Home = Database > Models » At 3 Prvacy statement

, Batch upload 3.0 - records preview
2

*
Batch upload preview browser
Count: 40
Count: 40
Filter by row number: and row type: all . Batch operations.
1-100f 40 10 %) i onpage (1] o4
Row 1 y @ Ki = 0.009000000000000001 (in uM) = 8.05 (in -log(M))
Save aserrol .~ Ragno, R
«Skip vepod JmM7b01342_si_002.3s...
'\ N AUTO_
o o MoleculelD: N4402773
wwwmmmnmmmé
error: Some obligatory conditions for property Ki have not been : [Target]
Row 2 {7 ®Ki=0.026000000000000002 (in uM) = 7.59 (in -log(M))
Save as errol Nagre: R
*Skip Y IM7b01342_wi_002.xs...
™ N: AUTO_2
MoleculelD: N9S419909

Showsl | x

And it can happen the program complain about something, although
everything was correctly made.

In this case the complain is about the Ki.
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Dle [d0 You et Fymat Mger Pect Qets Pooh Wedew tel

L Be om- g 35:5
[..—.3 $ - % 00 e B
ks X I 3 e _H'
M|LES ki I pKi -
=CINCC2=C1C3=C4C5=C2C6=C(C=CC=CEINSC7(C)OC(HINCIC@! | 0.009-l0g10{C2)
1 |0=C(N[C@@H)(C1=CC=CC=C1)CN(C)C)N(C2(C)C)CCI=C2NN=C3N® 0.026 )
_4 ICN(C=N1)C=CINC2=NC(N3CCC(N)CC3)=NC4=CC=C(Cl)C=C42 071 L)
_scc (N=C(N2CCC(N)CC2)N=C3NC: 0.652 ~
_tlcc (N=C(N2CCC(N)CC2) 0.884 £
1 |CIC1=CC=C(N=C(N2CCC(N)CC2)N=C3NE4=CN(C5=CC=CC=CS)C=» 144 fx
ICC1=CC(NC2=NC(N3CCC(N)CC3)=NCA=CC=C(CI)C=C42)=NN1 0.099
ICIC1=CC=C(N=C(N2CCC(N)CC2)N=C3NC4=NNC(C5CC5)=C4)C3=C» 0016
ICIC1=CC=C(N=C(N2CCC(N)CC2)N=CINCA=NNC(C(C)C)=C4)C3=C1 0077
1 [CIC1=CC=CN=C(N2CCC(N)CC2)N=CINC4=NNC(C5=CC=CC=C5)=C 0.256
3 |cC1=CC(NC2=NC(C(N3CCC(N)CC3)=0)=NCA=CC=C(C=CA2)Cl)=NN 0.354
M ICC1=CC(NC2=NC(C(N3CCC(0)CC3)=0)=NC4=CC=C(C=C42)C)=NN 3817
T IC(C(N3CCC(N)(C)CC3): 0674
s IC(C(N3CCC(0)(C)CC3): 389
2&ICC1=CCINC2=NC(CNICCCINC)CC3)=0)=NC4=CC=C(C=CA2)Ch=N> 0672
¥ jcc1=Ce(NC (C=C42)CI)=NN1 0.045
_3 lcC1=CCINC: =C42)Cl)=NN1 2172
[0 0.768
| 2.408
| 0576
a| 0.325
| 163
i3 (C=CA2)Cl)=NN1 0.782
3 [CIC(C=C12)=CC=CIN=C(C(N3CCNCC3)=O)N=C2NC4=NNC(C5CC5) 0016
3 |cC1=CC(NC2=NC(C(N3CCNCIC@@H]3C)=0)=NC4=CC=C(CI)C=C42> 0218
_# l0=C(N1CCNC[C@@H]1C)C2=NC3=CC=C(CIC=CIC(NC4=NNC(C50 0.026
3 |cC1=CC(NC2=NC(C(N3CCNC|C@H]3C)=0)=NC4=CC=C(CI)C=C42)> 0.151
o O-CIMCONCICAUN C\C2-MCa-COCICNC-CICNC A-NNCICECCS no17 Ll-l
'iuu & |_im7boisaz vl 067 |
| 7 ™ Fommaned Dty ™ Motch Case
Pertiefl et tngion sl 1 Mverage B 0 ———t
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So go back in your excel file and convert the Ki into pki as follows
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Do [6t Yow poert Fgmat Sjer Peet Qata Boh Wodew el
Lre-Br0e Y 5}
a2 o 2B I UiA-ee £.508 %0000 o=t
v = Fo2
I 0 1 3 + &

1 [SMILES ki I pKi
=CINCC2=C1C3=C4C5=C2C6=C(C=CC=CE)NSCT(C)OC(H]NCIC@ 0l009 =-LOG10(C2/1000000)
=C(N[C@@H)(C1=CC=CC=C1)CN(C)C)N(C2(C)C)CCI=C2NN=C3N® 0.026 a
N(C=N1)C=CINC2=NC(N3CCC(N)CC3)=NC4=CC=C(Cl)C=C42 071 =

N(CSCCS5)C=N4)C3=C» 0,652 =
N(C(C)C)C=N4)C3=C1 0.884

7 |CIC1=CC=C(N=C(N2CCC(N)CC2IN=C3NR4=CN(C5=CC=CC=Cs)C=w 144 fx
C1=CC(NC2=NC(N3CCC(N)CC3)=NC4=CC=C(CI)C=C42)=NN1 0.099
1C1=CC=C(N=C(N2CCC(N)CC2)N=CINCA=NNC(CSCC5)=C4)C3=C 0016
1C1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=NNC(C(C)C)=C4)C3=C1 0.077
1C1=CC=C(N=C(N2CCC(N)CC2)N=CINCA=NNC(C5=CC=CC=C5)=0 0.256
C1=CC(NC2=NC(C(N3CCC(N)CC3): 0.354
C1=CC(NC2=NC(C(N3CCC(O)CC3)= 3817
C1=CC(NC2=NC(C(N3CCC(N)(C)CC3)=0)=NCA=CC=C(C=CA2)Cl)=> 0674
C1=CC(NC2=NC(C(N3CCC(O)(C)CC3)=0)=NC4=CC=C(C=C42)Cl)=> 3.89
C1=CC(NC2=NC(C(N3CCC(NC)CC3)=0)=NC4=CC=C(C=CA2)Cl)=N* 0672
C1=CC(NC2=NC(C(N3CCNCC3)=0)=NC4=CC=C(C=CA42)Cl)=NN1 0,045
C1=CC{NC2=NC(C(N3CCOCC3)=0)=NC4=CC=C(C=C42)Cl)=NN1 2172

¥ |CC1=CC(NC2=NC(C(NICCN(C)CC3)=0)=NC4=CC=C(C=C42)Cl)=NN* 0.768

ICIC1=CC=C(N=C(N=C2NC3=NNC(C)=C3)C(N4CC(NCC4)=0)=0)C2=* 2.408
C1=CC(NC2=NC(C(N(C)C3CCNCC3)=0)=NC4=CC=C(C=CA2)Cl)=N» 0576
ICC1=CC(NC2=NC(C(NC3CCNCC3)=0)=NC4=CC=C(C=C42)C/)=NN1 0.325
C1=CC(NC2=NC(C(N(C)C3CNCCC3)=0)=NC4=CC=C(C=CA2)Cl)=N* 163
C1=CC(NC2=NC(C(NCICNC3)=0)=NC4=! =CA2)Cl)=NN1 0.782
IC(C=C12)=CC=C1N=C(C(N3CCNCC3)=0)N=C2NCA=NNC(CSCC5) 0016
C1=CC(NC2=NC(C(N3CCNCIC@@H]3C)=0)=NC4=CC=C(CI)C=C4> 0218
# |0=C(N1CCNC[C@@H]1C)C2=NC3=CC=C(CI)C=C3C(NC4=NNC(C50 0.026
C1=CC{NC2=NC(C(N3CCNC[C@H]3C)=0)=NC4=CC=C(CI)C=C42)> 0.151
2 I0-CINI CONCIC AN O\ 2N Ca-C - IO - CACNCA-NNCICECCS a7
THAP N & imrboisar vioes |
] [ Commatted Dplay [ Match Case
Shestiof) Oetas Enghuh (USA) 1 Average - e
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Click on the cell aside the first Ki value end insert’=log10(C2/1000000).

This means you are going to transform the ki from micromolar to molar
and make the log10.




Preparing the dataset

Dle L4t You paet Fymat Sjes Pt et Bt Wodew tes

L ecB0e BV YT T
| [Rerwensen 5 BJlU A r- T 4 S+ % .
[ AfI=T
) | 3
1 [SMILES ki I

3 l0=CINCC2:C1C3=C4C5=C2C6=C(C=CC=CENSCT(C)OCIH](CICE
=C(N[C@@H](C1=CC=CC=C1)CN(C)CIN(C2(C)C)CCI=C2NN=C3N®

_ 4 |CN(C=N1)C=CINC2=NC(N3CCC(N)CC3)=NC4=CC=C(CI)C=C42
i (N=C(N2CCCN)CC2)N CN(CSCCS)C=N4)C3=Cr
& {N=C(N2CCC(N)CC2) N(C(C)C)C=N4)C3=C1
1 [CIC1=CC=C(N=C(N2CCC(N)CC2IN=C3NR4=CN(C5=CC=CC=C5)C=M
¥ |cC1=CCNC2=NC(N3CCC(N)CC3)=NC4=CC=C(CI)C=C42)=NN1

¥ |cIC1=CC=C(N=C(N2CCC(N)CC2JN=CINC4=NNC(CSCC5)=CA)C3=Cr
1 CIC1=CC=C(N=C(N2CCC{N)CC2)N=C3NC4=NNC(C(C)C)=C4)C3=C1
3 |CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINCA=NNC(C5=CC=CC=C5)=0
i jcc1=Ce(Ne =CC=C(C=C42)CI=NN>
3 /CC1=CC(NC: )=NC4=CC=C(C=C42)Cl)=NN>
Wlcc1=CeNC

T jcci=CeNe

W |cC1=CCNC

u

As soon as you click on enter the pKi value is calculated

= 2.408
3 0576
3 IC(C(NC3CCNCC3)=0)= 0325
3 |cC1=CC(NC2=NC(C(N(C)CICNCCC3)=0)=NC4=CC=C(C=CA2)Cl)=N* 163
% CC1=CC{NC2=NC(C(NC3CNC3)=0)=NC! (C=C42)Cl)=NN1 0782
_3 [CIC(C=C12)=CC=C1IN=C(C(N3CCNCC3)=O)! 2NC4=NNC(C5CCS) 0.016
% |cC1=CC(NC2=NC(C(N3CCNCIC@@H]3C)=0)=NC4=CC=C(CI)C=C42> 0218
31 10=C(N1CCNCIC@@H]1C)C2=NC3=CC=C(CC=CIC(NCA=NNC(CSO 0026
_# |cC1=CC(NC2=NC(C(N3CCNC|C@H]3C)=0)=NC4=CC=C(CI)C=C42)> 0.151
R IO NN CIC AU O3 -ME2- 0O~ CIONE-CACMC A -NNCICRCC a7
TN & Limovar sieer |
] T Eommatted Duiey [~ Match Cose
Sheetlofl et Engheh (USA) ol Average um 0 - e——
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Preparing the dataset

Dle L4 Yow oot Fymat Ser Peet Quts Boh Wedon tel

C1=CC(NC2=NC(C(N3CCNCC3)=0)=NC4=CC=C(C=C42)Cl)=NN1
C1=CC(NC2=NC(C(N3CCOCC3)=0)=NC4=CC=C(C=C42)Cl)=NN1
C1=CC(NC2=NC(C(N3CCN(C)CC3)=0)=NC4=CC=C(C=C42)CI)=NN*
IC1=CC=C(N=C(N=C2NC3=NNC(C)=C3)C(N4CC(NCC4)=0)=0)C2=>
C1=CCNC2=NC(C(N(C)CICCNCC3)=0)=NC4=CC=C(C=CA2)CI)=N>
C1=CCNC2=NC(C(NCICCNCC3)=0)=NC4=CC=C(C=CA2)CI)=NN1
C1=CCNC2=NC(C(N(C)CICNCCC3)=0)=N84=CC=C(C=CA2)Cl)=N>
C1=CCNC2=NC(C(NC3CNC3)=0)=NC4=CC=C(C=CA42)Cl)=NN1
1C(C=C12)=CC=CIN=C(C(N3CCNCC3)=0)N=C2NC4=NNC(CSCCS)
C1=CC{NC2=NC(C(N3CCNCIC@@H]3C)=0)=NC4=CC=C(Cl)C=C42
=C(N1CCNCIC@@H]1C)C2=NC3=CC=C(CIC=CIC(NCA=NNC(CS0
C1=CCNC2=NC(C(N3CCNCIC@H]3C)=0)=NC4=CC=C(CI)C=C42)>
=C(N1CCNCIC@H]1C)C2=NC3=CC=C(CIC=CIC(NC4=NNC(CSCCH
C1=CCNC2=NC(C(N3CCN[C@H](C)C3)=0)=NC4=CC=C(CI)C=C42>
=C(N1CCN[C@H}(C)C1)C2=NC3=CC=C(CI)C=CIC(NCA=NNC(C5Co
C1=CC(NC2=NC(C(N3CCN[C@@H](C)C3)=0)=NC4=CC=C(Cl)C=C»
C(N1CCN[C@@H](C)C1)C2=NC3=CC=C(CC=CIC(NCA=NNC(CS
1=CC{NC2=NC(C{N3CC(C)NC(C)C3)=0)=NC4=CC=C(CI)C=C42)=>
C(N1CC(C)NC(C)C1)C2=NC3=CC=C(CI)C=C3C(NC4=NNC(CSCCD
C(N1CCN[C@H(CC)C1)C2=NC3=CC=C(CI)C=C3C(NC4=NNC(C5®
C(N1C[C@@H)(CINCC1)C2=NC3=CC=CC=CC(NCA=NNC(CSCC>
C(N1C[C@@H})(CINCC1)C2=NC3=CC(Cl)=CC=CIC(NC4=NNC(CS
C(N1C[C@@H](CINCC1)C2=NC3=CC=C(F)C=CIC(NC4=NNC(C50
C(N1C[C@@H)(CINCC1)C2=NC3=CC=C(Br)C=C3C(NC4=NNC(CS
=C(N1C[C@@H}(C)NCC1)C2=NC3=CC=C(OCIC=CIC(NCA=NNC(O

o

B

THAD N # imrvoisar i oer |
3 ™ Fomamed Dty I~ batch Cone

Sheetlofl 40 s 1 columan selected Oefour Engheh (USA) ] Average S~ e
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Now select the cell containing the firs pKi value and by clicking on the little
square on the right-botton and slide down to apply the calculation of the
pKi to all the other cells.

Select the pKi column and copy into the memory ...



;
Preparing the dataset
Dle L6t You poert fymat Mygles Peet Qots Do Enden el
B ry ey A mR-ga-) anilQe AT
A-oo- B30 F & 208> % 000009005 5 15i-m- 21 K
) —
=CINCC2=C1C3=C4C5=C2CH=C(C=CC=CE)NSC7(C)OC(MHNCICE B8.04575749
O=C(N[C@@H)(C1=CC=CC=C1)CN(C)C)N(C2(C)C)CCI=C2NN=C3N 6 7.58502665: A
N(C=N1)C=CINC2=NC(N3CCC(N)CC3)=NC4=CC=C(Cl)C=C42 6.14874165: L)
6.1857524.
6.05354773.
5.84163751 fx
7.00436481
6 7.79588002.
(N=C(N2CCC(N)CC2) 7.11350027'
(N=C(N2CCC(N)CC2)! 6 6.59176003
C1=CC(NC2=NC(C(N3CCC(N)CC3) 6.45090674:
C1=CC(NC2=NC(C(N3CCC(O)CC3)=0)=NCA=C [~ panmsias  onte 5.41827784:
6.1713401.
I hvon 5.4100504.
C1=CC(NC2=NC(C(N3CCC(NC)CC3)=0)=NC43 o 6.17263073
'C1=CC(NC2=NC(C(N3CCNCC3)=0)=NC4a=CC2 7.34678749.
566314018
68| 611463878,
8 561834352
C1=CC(NC2=NC(C(N(C)C3CCNCC3)=0)=NC43 6 6.23957752
CC=C[C=C42)CI)=NNT 6.48811664:
C. 5.7878124
'C1=CC(NC2=NC(C(NC3CNC3)= 6.10679325.
IC(C=C12)=CC=C1N=C(C(N3CCNCC3)=O)! § 7.79588002
6.66154351.
C(N1CCNC[C@@H]1C)C2=NC3=CC )C=C3C(NC4=NNC(C50} 6 7.58502665:
'C1=CC(NC2=NC(C(N3CCNC[C@H]3C)=0)=NC4=CC=C(CI)C=C42) 6.82102305,
d O CONCIC AL OV MO OO CICNC_CICNC A -NNCICECCH 7 76066100 LIJ
THAD N # | imrvorsaz s ez |
o T Lommatiod Daplay [~ Match Cose
hentiofl 104RET6 s, | cohumns selected Oefour. Eghen (UBA) 1 Average D3ISTS. Sum 2343 - —— A
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. then paste it on the Ki column by choose “paste special” and indicating
just the numbers.




Now you have the excel file containing RECORDID, SMILES and pKi

columns

Preparing the dataset

Dle Lde You paert Fgmat Sger Dect Qets Pooh Wodow tel

loeB106 & MEY IS TASSIP T A1 11 - S2R% 1 P S

[ e WY ST S E L8 % =

T fe 3 = FETE L >
! L)

L ISMILES
=CINCC2=C1C3=CAC5=C2C6=C(C=CC=CENSCT(CIOCH]ICIC@
_¥ |0=C(N[C@@H)(C1=CC=CC=C1)CN(C)C)N(C2(C)C)CC3=C2NN=C3N®
ICN(C=N1)C=C1NC2=NC(N3CCC(N)CC3)=NC4=CC=C(CI)C=C42
C(N2CCC{N)CC2)N=CINCA=CN(CSCCE)C=N4)C3=C
N(C(C)C)C=N4)C3=C1
ICIC1=CC=C(N=C(N2CCC(N)CC2)N=C3NCA=CN(C5=CC=CC=C5)C=M
ICC1=CC(NC2=NC(N3CCC(N)CC3)=NC4=CC=C(CIC=C42)=NN1
ICIC1=CC=C(N=C(N2CCC{N)CC2)N=CINC4=NNC(CSCCS)=C4)C3=C
(CIC1=CC=C(N=C(N2CCC{N)CC2)N=CINC4=NNC(C(C)C)=C4)C3=C1
C=C(N=C(N2CCC(N)CC2)N=C3NC4=NNC(C5=CC=CC=C5)=0
=CC=C(C=C42)Cl)=NN*
)=NC4=CC=C(C=C42)Cl)=NN>

IC(C(NC3CCNCC3)=0)=
ICC1=CC(NC2=NC(C(N(C)CICNCCC3)=0)=NC4=CC=C(C=CA2)CH=N>
A& CC1=CC(NC2=NC(C(NC3CNC3)=0)=NC: (C=C42)CI)=NN1
B [CIC(C=C12)=CC=C1N=C(C(N3CCNCC3)=0)N=C2NC4=NNC(C5CCS)
3 [CC1=CC(NC2=NC(C(N3CCNCIC@@H]3C)=0)=NC4=CC=C(CI)C=C4>
3 |0=C{N1CCNCIC@@H]1C)C2=NC3=CC=C(CC=C3C(NC4=NNC(CSO

ICC1=CC(NC2=NC(C(N3CCNC|C@H]3C)=0)=NC4=CC=C(Cl)C=C42)>
J I0-CINICONOIC AN O\ 2-NCA-CC—CICNC-CANNC A -NNCICRCCS
THAP N ¢ | mvorsar i ver ]

¥

3] ™ Zomatted Dty I~ Match Cane
eet1 ol et Enghon sl ol

7.58502665202918
6.14874165128002
6.18575240426808
6.05354773498693
5.84163750790475
7.00436480540245
7.79588001734408
7.11350027482752
6.59176003468815
6.45099673797421

5.4182778400509
6.17134010346468
5.41005039867429
6.17263072694618
7.34678748622466
5.66314017908319
6.11463877996849
5.61834351741421
6.23957751657679
6.48811663902113
5.78781239559604
6.10679324694015
7.79588001734408

6.6615435063954
7.58502665202918
6.82102305270683
7 7R0K6107062172
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Go to OCHEM.eu and repeat the uploading of the excel file as above

described

Preparing the dataset

Y Actentcasone - X | [S] Home | Supenc X | @ Homerage x e Chamscs X e Chamics X | @ JoundofMes: X | @ Strctureae: X | +
€32C0 o ochom ow BeEL200 +¢iNe@mO00 O
e W Uty B wwWW B M B Rowcs BB Vel BB Softeaevar BB NatComp BB METZ B a9 KT aboot! | Lesnw ) SavetoMendeley I8 TEMP -

Online chemical database

with modeling environment Welcome, Dear Prof Ragno! () My account Logout

Home+ Database >  Modets + At & Prvacy statement

4 Batch Upload 3.0 - File preview and column remapping

I3t

»
JM7b01342_si_002

< RECORDID + SMILES cek

staurosporine O=CINCC2=C1C3=C4C5=C2C6=C(C=CC=CE)NSC... 8.045757490560675
PF3758309  O=C(N[CO®H)(C1=CC=CC=C1)CN(C)C)N(C2(C...  7.585026652029182

10a CN(C=N1)C=CINC2=NC(N3CCC(N)CC3)=NC4=C... 6.1487416512809245
100 CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=CN(...  6.185752404268079
10¢ CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=CN| 6.053547734986927
10d CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINCA=CN| 5.841637507904751
112 CC1=CC(NC2=NC(N3CCC(N)CC3)=NC4=CC=C(C... 7.00436480540245
11b CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=NNC...  7.795880017344075
11c CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=NNC...  7.113509274827518
114 CIC1=CC=C(N=C(N2CCC(N)CC2)N=CINC4=NNC... 6.59176003468815
The ARTICLE column is missing, the stub unpublished articte will be assigned by default

Green titles indicate recognized columns, red titles indicate errors. Please click on the red columns and select whether the
column Indicates a property, condition or another column type like name, value or molecule, then select the matching entity
and confirm your selection by clicking on the green button on the left.

1f you have irrelevant columns in your sheet, you can leave them red and they will be ignored in the further process. If you

TROIM2. 9.0 cov A Sowst | x
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m Online chemical database
with modeling enviroament

. ol Sapees X | & Homerage
€ercCcO ST——
g Ut B8 B et B8 e B8 VB8 Softwarevar -

Preparing the dataset

% | @ mundotMes: X | @ Structure

* PO XSV 04+ CLNEWOO O
o WMETZ W00 KD Koot | ey ) Sove o Menceiy ) TP

Weicome, Dear Prof Ragno! (] My account Log

+

gout

Home =  Database > Models =

As 3 Prvacy statement

, Batch Upload 3.0 - Entity remapping
;

Database entities remapping

Property: pKi
Values

Unit: -log(mol/L), min value: 5.410050398674292,
max value: 8.221848749616356

Article: unpublishiiy

m!

pTBOIM2. 9.0 cov

“Download Excel file”

£

Cancel Batch Upload | | Download Exce file

showa | X

Now the unity of the activity potency is correctly reported, click on

36



.
Preparing the dataset
ertes . e Chemics % | @ - el X | 4
€>rcCc0 BeEL200 c.nNemo0 @
F oAy B Uvents @ Mt B Rcercs B Vi B Softwarevar - - - K »
Online chemical database
with modeling enviroament W, Dont ProlRtanol 1B N accoit aoast
Home = Database~ Models At a Prvacy statement
., Batch upload 3.0 - records preview
=
=% 2
Batch upload preview browser
Count: 40
ta Count: 40
Filter by row number: and row type: all Batch operations
1-100f 40 1055] s sapigs (1] 004
Row 1 @ pKi = 8,045757490560675 (In -log(mol/L))
*Save A Ragno, R
Skip L] -~
Row 2 ») @ pKi = 7.585026652029182 (in -log(mol/L))
*Save R
Skip
X 5419909
. p! 2
Pagina 37

And everything is OK, slide down to check all the rows ...

In this tutorial the OCHEM.eu portal will complain about data duplication
with the user rino.ragno@uniromal.it.

Ignore it and go on.



Preparing the dataset

b romerae X [ Onioe Chemscs X | [ Onlloe Chemics X | @ Journdof Mes: X | @ Strcture-ase X | 4
REELIVOV+CLNEEOO O
w B Mz e KT saboot! | Lewrs D

o o BV B Softwanevr

Online chemical database

with modeling environment

wetoMendeley B8 TP m

Weicome, Dear Prof Ragno! (=] My account L

Home =  Database > Models = As 3 Prvacy statement

+Save
Skip

Row 9
*Save
Skip

Row 10
*Save
Skip

1-100f40 10 3] e onpoge (1] ot4
Proceed yith upl

Cancel Batch Upload | | Downlo: e

... and if everything is OK click on “Proceed with upload” again

Pagina 38
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Preparing the dataset

% | @ JoundotMes: X | @ Structure-ga

& cCOo &
F oA W Uity B

s W Vel W Sotwarevar W NaComp W METZ WM

Online chemical database

with modeling environment

Kaboot! | Learra

* PO XSV 04+ CLNEWOO O

e o Menceley B8 TEMP

Weicome, Dear Prof Ragno! (= My account Logout
Home = Database > Models =

As 3 Prvacy statement

,  Batch upload 3.0 - finished
2

=4 ‘

Batch upload results

Batch upload Is finished. You can download the detailed upiéad seport.
Summary:

All rows in the sheet Count: 40

Status: v sved_valid Count: 40

The portal will report on the data you have uploaded.

New Batch Upload | | Download Excel file
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Preparing the dataset

% | @ mundotMes: X | @ Structure +

* PO XSV 04+ CLNEWOO O

e o Menceley B8 TEMP

...... - L
Welcome, Dear Prof Ragno! £} My account Logout
A+ - Prvacy statement
-+
= 1 Create mutiple models
Create mutple models wih condbons (expenmental)
Open predictor
Batch upload res  Upload a inear model
Upload a stub model
Batch upload Is | oo bad report.
Summary: View pendng tasks
All rows in the shy™* View publshed tasks
statie: v 1 SetCompare utity
= © MoOptmeser
Cakulate descrptors
Descrptors storage
New Batch Upload | | Download Excel file

pTBOIM2. 5.0 cov showd | X

Now let try to make some models. Click on the “Models” tab and select
“Create a model”




Preparing the dataset

€ercCc0 & +¢LNcmEO00 O
Fan B o .- e o Ve B Som hoot! | Lears ) Save to Mendeley I8 TEMP -

Online chemical database

with modeling environment Wetions, Dost ProfRigacl 3 Ny ac

Home =  Database > Models = As 3 Prvacy statement

Create a model

Select the training and validation sets:

Training set
Add a vadaton set

Choose the leaming method:

Suggested modeling methods

ASHN: ASsocatve Neural Networks

CHEMCHAINER Chaner Chomestry models (GPU)

CNF - Convolubonal Heural Network Fingerpeint (GPU)

Consensus model (based on models developed for he same set)

Oods from DeepChem (GPU)

PGPU)
based Mult-relatonal Graph Convolutonal Networks
Multiple Linear Regression
ghbors
bias correcton mode! based on another ASNN model)
ch parameter opbmesabon
st Squares Support Vector Machine (GPU)
ple Linoar Regression
rval Least Squares
RFR Random Forest regression and classificaton
WEKA-J48 Weka C4 5 decision ees, only classificabon - use with bagging
WEKA.RF_Random Forest, only classiscaton
XGBoost Scalable and Flexible Gradient Boosting

PTHOLIA2. 5.0 cov showdl | X

Pagina 41

A window will give you the opportunity to select the statistical engine, for
this purpose select PLS (although in the image is show selected MLR)



Preparing the dataset

x | [S] Home | Sapens X | & HomePage -G X

s % | @ Journkof Mo
€« co e ochem. o * MmO BE2B O s g
T apps B Unversts B0 WWW B8 M 8 Rcers BB Vol B Softwarevan BB NatComp B METZ B8 8 KT Kaboot! | Learri

Online chemical database

with modeling environment

Welcome, Dear Prof Ragno! £} My account Logout

Home *  Database > Models = A+ a Prvacy statement

CHERCTORITER CISmaT CRamysTy Mooers TGPOT
CNF - Convolusonal Heural Network Fingerprnt (GPU)
Consensus model (based on models developed for he same set)
DEEPCHEM sevaral methods from DeepChem (GPU)
DNN: Deep Neural Network (GPU)
EAGCNG - Edge Aftention based Mult relational Graph Convolubonal Notworks
FSMLR Fast Stagewrse Multiple Linear Regression
KNIk - Noarest Noighbors
Libeary model (A local bias cormecion model based on another ASNN model)
LIbSVM gnd-search parameter opbmesabon
LSSVMG. Least Squares Support Vector Machine (GPU)
* MUR Muitplo Linaar Regression
PLS Parsal Loast Squares
RFR Random Forest regression and classifcaton
WEKA-J48 Weka C4 5 decision iees, only classiicaton - use with bagging
WEKA-RF- Random Forest, only classicaton
XGBoost Scalable and Flexible Gradsent Boosting®

Mothods under development

Model validation
Validaton method | N-Fold cross-validaton *
Number of olds. §
Statfied cross-validatis
Consider each rec

You can croate,s odel template of use anofer model as a template

... slide down and click on “Next>>"
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Preparing the dataset

S vome | Saperc X | & Homaage-Cr X | ) Ontie Chemcs x | 1)

. ochem eu * mOE2H O
T Apps R Unersts B8 WWW

Online chemical database

with modeling environment

Home > Database >  Models »

e Chemics X | gy Journsl of M

WM W Rcrcs B Vel B Sotwarevan B8 NeComp BB METZ B8 8@ KT Kaboot

Weicome, Dear Prof Ragno!

Create a model

Trawrung set
Ade

Choose the leaming Meurve:

Suggested modeling methods
ASHN' ASsociative Neural Networks
CHEMCHAINER Chainer Chemestry models (GPU)
CNF - Convolusonal Neural Network Fingerpant (GPU)
Consensus model (based on models developed for the same sef)
DEEPCHEM several methods from DeepChem (GPU)
DNN: Deep Neural Network (GPU)
EAGCNG - Edge Atlention based Muls-relatonal Graph Convolutional Networks
FSMLR Fast Stagewise Mulbple Linear Regression
KNN: K - Hoarest Neighbors.
Library model (A local bias comecton model based on another ASNN model)
LibSVM grid-search parameler opbmisaton
LSSVMG: Least Squares Support Vector Maching (GPU)
* MLR: Multiple Linear Regression
PLS: Partal Least Squares
RFR: Random Forest regression and classificabon
WEKA-J48: Weka C4 5 decision trees, only ciassificabon - use with bagging
WEKA-RFRandom Forest, only classiSicaton
L

... but it will ask you to select a training set.
Then click in the “[...]" link ...
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Preparing the dataset

X | @ vomarage

s o X | It ¥ [ @ Srochors mine X |4
€rC0 o ” * HmO 2B O +€ANEcmEOO O
o W Mat B Wcwrcs BB Ve BB Softwwevan BB NatComp B8 METZ BB 8P KT Kaboot! | Lewrn ) SavetoMendeley BB TOMP

Online chemical database
with modeling environment Watcom, et ProtRionct 153 My eccoit Gogost

Home = Database~ Models ~ A+ a Privacy statement

Basket browser

Filter by name
12002

1-202

shows | X

Pagina44

... and select the excel file containing the dataset as prepared above




Preparing the dataset

0 ochem e * H®EsLO0 « € A
s B L W SoftwareVari BB Naic WMz e K Rahoot! | Les ]
Online chemical database

with modeling environment
¢ Welcome, Dear Prof Ragno! [ My account Logout

Home = Database =  Models = As 3 Prvacy statement

Create a model

Seleet the training and validation sets:

Training set
Add a validaton set

The model will precct this property’
pKi using unit | Jogimold) _*
Choose the learning method

Suggested modeling methods
ASHNN ASsociative Neural Networks
CHEMCHAINER: Chainer Chemstry models (GPU)
CNF - Convoluional Neural Network Fingarprint (GPU)
Consensus model (based on models developed for the same sef)
DEEPCHEM several methods from DeepChem (GPU)
DNN: Deop Houral Network (GPU)
EAGCNG - Edge Altlenton based Mult.relabonal Graph Convolubonal Networks
FSMLR Fast Stagewise Multple Linear Regression

(@ightors
Library ai bias comaction modsl based on another ASNN model)
LibS! arch parameter opbmisal

‘oas! Squares Suppor Vector Machine (GPU)

itipie Linear Regression

PLS\ Partal Least Squares

RFR: Random Forest regression and classification

WEKA-M8: Weka C4 5 decision rees, only classification - use with bagging

b1
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Now the correct statistical method is selected (PLS) and there is also the
training set.

Slide down ...
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Online chemical database

with modeling environment

ine Chomics X | @ Journd of Mes X

wture-Bane X |+

Kaboct! | Lnarrin Swetosendeiey B TDP =

Welcome, Dear Prof Ragno! [ My account Loge

ome = L Datsbane =& Mo > A 3 Prvacy statement

CHERCTITER CIamor CIamsTy mooers (GPUT
CHF - Convolusonal Neural Network Fingerprint (GPU)
Consensus model (based on models developed for the same set)
DEEPCHEM several methods from DeepChem (GPU)
Deep Neural Network (GPU)
EAGCNG - Edige Atlention based Mult-relational Graph Convolutional Networks
FSMLR: Fast Stagewise Multiple Linear Regression
KNN k - Noarest Neighbors
Library model (A local bias comecton model based on another ASNN model)
LIbSVM gnid-search parameter opbmisabon
LSSVMG: Least Squares Support Vector Machine (GPU)
MLR: Multiple Linear Regression
* PLS: Partal Least Squares
RFR Random Forest regression and classificaton
WEKA-J48 Woka C4 5 decision rees, only classificabon - use with bagging
WEKA.RF: Random Forest, only classication
XGBoost Scalable and Flexible Gradient Boosting

Methods under development

Model validation
Validation method. | N-Fold cross-validaton *
Number of folds: 5

mplate import an XML model template of Use another model s a tm

hows | x

... and click on “Next>>"
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& Online chemical database
with modeling environment

Home »  Database =  Models »

Preparing the dataset

o

Welcome, Dear Prof Ragno! [ My

X | Journd of Moo X
_BK 3
e KT Kaboot! | Lear

Eoo® O

ount Logout

A+ 3 Prvacy statement

Model creator

Select the preferred data preprocessing options
Preprocessing of molecules (Chemaxon)

# Standardizabon

Show

A window will ask you how to treat the molecules, leave everything as
suggested and click on “Next>>".
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Online chemical database

with modeling environment
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Preparing the dataset

Welcome, Dear Prot Ragno! [ My account Logout

A+ 3 Privacy statement

Atom counts.
Bonds counts

GSFragment (1138)

COK 20 descriptors (25630)
Dragon v 7 (5270730)
aivaDesc v1.0.14 (53053D)
ISIDA fragments

‘Inductve’ descriplors (5430)
MERA descptors (52/30)
MERSY descriplors (42/30)
Chemaxon descnplors (49973D)
QPR

Spectrophores (14430)
Stuctural alerts (ToxAlerts)

In this windows the portal let you select which descriptors you want to use.

Uncheck everything ...

Predictions by OCHEM's featured models.

Ames levenberg

Toxicity against T Pynforms.

ALogPS 30

CYP1A2 Estato+ALogPS

CYP2C9 EstatesALogPS

CYP2C19 Estato+ALogPS

CYP2D6 Estato+ALogPS

CYPIAL Estate+ALogPS

Pyrolysis pomt predichon (best E state)

Motting Pornt prediction (best E state)

Water solubiity model based on logP and Melting Point

ALOGPS 2 1 logP

ALOGPS 2110gS

Outputs of other OCHEM models
Obsolete/Additional descriptor types

CODK 1.4 11 descnplors (25630)

OEState

Dragon v 5.4 (1644730)
Dragon v 5.5 (322430)

Showsl | X

Pagina48
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Online chemical database

with modeling environment

Home = Database = Modeis »

Preparing the dataset

ine Chemics X | @ Jumd ol Mes. X | @ S

ex o200 «+¢inemo0 O

Welcome, Dear Prof Ragno! [} My &

count Logout

A+ 3 Privacy statement

Model creator

Select the molecular descriptors

Recommended descriptor types
E-state
ALogPS (2)
GSFragment (1138)
CDK 2.0 descriptors (256/30)
Dragon v 7 (527030)
aivaDesc v1.0.14 (530530)
ISIDA fagments
‘Inductve’ descriplors (5430)
MERA desciplors (529/30)
MERSY descnplors (42/30)
Chemaxon descriplors (499/3D)
QPR
Spectrophores (144/30)
Stuctural alents (ToxAlerts)

Once all is unchecked ...

Predictions by OCHEM's featured

Amas levenberg
Towarty sgainst T Pyriforms,
ALogPS 30
CYP1A2 Estate+ALog
CYP2CO EstatovALo
CYP2C19 EstatesAlls
CYP206 Estate+ALogPS
CYP3A4 EstatosALogPS

Pyrolysis pomt prediction (best Estate)

Meiting Point prodicton (best Estate)

Water solubiity model based on logP and Melting Point
ALOGPS 2.1 logP

ALOGPS 2110gS

Outputs of other OCHEM models

Obsolete/Additional descriptor types

COK 1.4.11 descriplors (256/30)
OEState

Dragon v 5.4 (164473D)

Dragon v 5.5 (3224/30)

Showsl | X
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3 Adtenticasone % | [S] Home | S X | & HomePage -

€2C0 o ochem ew
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Online chemical database

with modeling environment

Home = Database »  Modeis »

itne Chem

X | & mumdolMes X | @ o

" BmOBOIBO «+¢iNEe@mOo0O O

WV B Sotwaeva B NetComp BB

METZ WP K oot | Lewnis [} SaetoMendeley B8 TP =

Welcome, Dear Prot Ragno! [ My account Logout

A+ 3 Privacy statement

“ Constitutonal descnplors (47)

# Topological indices (75)

# Connectvity indices (37)

¥ 20 matnx-based descnplors (607)
# Burden exgenvalues (96)

# ETAindices (23)

# Geometrical descripiors (30, 38)
# 3D autoconrelabons (30, B0)

# 3D-MoRSE descptors (30, 224)
# GETAWAY descrptors (30, 273)
¥ Functional group counts (3D, 154)
# Atom-type E.state indices (172)
# 20 Atom Pairs (1596)

“ Charge descriplors (3D, 15)

¥ Drug-ike indices (28)

alvaDesc v1 0 14 (5305/30)
ISIDA fragments

AEAASASALRNRRNN

Ring descriplors (32)

Walk and path counts (46)
Information indices (50)

20 sutocomelatons (213)
P_VSA-iike descrplors (55)

Edge adjacency indices (324)

30 matrix-based descriptors (30, 99)
ROF descriplors (3D, 210)

WHIM descriplors (30, 114)
Randic molecular prosles (30, 41)
Atom-centred fragments (115)
CATS 20 (150)

30 Atom Pairs (30, 36)

Molecular propertes (20)

CATS 30 (30, 300)

Predictions by OCHEM's featured models

Ames levenberg

Toxicity against T Pynormis

ALogPS 30

CYPIAZ Estato+ALogPS

CYP2CO EstatesALogPS

CYP2C19 Estato+ALogPS

CYP206 EstatesALogPS

CYP3A4 Estate+ALogPS

Pytolysis pont predichon (best E state)
Melting Point predsction (best E state)
Wator solubsity model based on logP and Melting Point
ALOGPS 2 1 logP

ALOGPS 2 1l0gS

Outputs of ofher OCHEM models
Obsolete/Additional descriptor types.
COK 14,11 descripiors (256/30)
OEState
Dragon v 54 (164473D)
Dragon v 5.5 (3224/30)

Dragon v 6 (488530)
MOPAC 7.1 descriplors (2530)

Select the Dragoin v. 7 descriptors. Make sure all are selected.

Pagina 50
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Online chemical database

with modeling environment

Home = Database =  Models »

Welcome, Dear Prof Ragno! [} My &

A+ 3 Privacy statement

count Logout

QNPR
Spectophores (144/30)
Stuctural alerts (ToxAlorts)

Special descriptors (scaffolds, fingerprints)

Chemaxon Scaffolds
Silicos.-it Scaffoids

MolPnt Fingerpnnts

Under development: can change anytime s Use at your own risk!
IPlogP
CDK 2 2 descriptors (256/30)
ROKit descriplors (30)
RODKst adaonal descnplors (30)
MORDRED descriplors (1826/30)
CDDD
MOPAC2016 descriptors (3530)
SIRMS
PyDescriplor descriplors (16251/30)
External descrpors

Allow Merging Descr

Slide down and click on “Next>>"

Showsl | X

Pagina51
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Preparing the dataset

. e oo % | @ St ol btote. % | @ Stroctwemes |
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B o W Mal B Ricercs B0 Vi BB Softwarevari B8 NatComp B8 METZ B8 &P K Kahoot! | Learns ) Save toSendeiey B8 TENP

& Online chemical database
with modeling environment

Home »  Database =  Models »

Welcome, Dear Prof Ragno! [ My

ount Logout

A+ 3 Prvacy statement

Model creator

Select a tool to optimize molecule stpactures

shows | X

Pagina 52

Here you can choose hoe to convert into 3D the smiles, accept “optimise
with Corina” and click on “Next>>"
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atiome - % | [G] Home | Sapier: X | @ MomePage-Ct X | [3 Online Chem niine Chemics X | @ Joumalof Med: % | @ Structure-Base X | 4
€>00 & t HOEOB O ¢ iNEEIODO @
T oapgps W vty B Wt B hcercs BB va BB Sofwwevan BB MaComp BB METZ BB 8P KT Kahoot! | Leami ) Save to Mandeley I TEMP -
Online chemical database
il modeling snviomment Welcome, Dear Prof Ragno! [ My account Logout
Home = Database > Models = At Prvecy sttement
Model creator
L]
Select filters of de: ors
# Ehmnate des less than 2 ureque values
# Delete

o descripiors, that have pair-wise comelations Pearson's comelalion coeficient R larger than 0.95

Use Unsupensed Forward Selecton 1o delete vanables using the above value of mulbple comelabon coeficent R
‘After fitening, | want 1o select necessary descripiors myself (sdvanced

Normalisation parameters

Descripiors nomalization Do not normalize
Values normalization | Do not normalize

(e )

Showal | X

Pagina53

In this next window you can transform and filter the descriptor data ....

Deselect “Group descriptors” and ...
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@ s of Me

@ Structure-8n
che

WM W Rcercs B Ve B Sotwarevari B8 NuComp B8 METZ B8 0P KT Kaboot! | Lewr

meELo0 0 «+¢iUNE@mO00 O

+

# Elimenate descnptors with less than 2 unique values

# Dolete descriptors that have absolute values larger than 99999¢

# Dolete descriptors that have variance smalier than 001

Group descripiors, that have pair-wise corelatons Pearson's correlabon coeficient R lay

Qtors myselt (51v
Normalisation parameters

Descriptors nomalizator|
Values normalization

<<Back | Next>>
*

75013425

... set the normalization as shown in the image.

Then click on “Next>>"

tdiy B TDS 5
Online chemical database
with modeling environment Welcome, Dear Prof Ragnol (3 My account Logout
Home» Database =  Modess A+ & Prvacy statement
Model creator
Select filters of descriptors

shows | X

Pagina 54
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Onl ot Mot Envremmant - Ggie Cvame
€rC0 pe=sn0 Cciunsmo0o O
i W s W B s BV B St @ NaCmy T2 e K -
Online chemical database

with rceling enn woninet e s A e
Home » Dutatuie = Moden » o
Mo croatcr
Configure PLS method

[ | et

... everything is ready, just click on “Next>>" to launch the calculation.
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e oo % | @ St ol btote. % | @ Stroctwemes |
€2C0 o o " BmOBOIBO «+ i 0e@mO00 O
o W Mol B Ricercs B9 Vi BN Softwarevari B8 NatComp B8 METZ B8 8P KT Kaboot! | Lesrns ) Save to Mendeiey B8 TDP

& Online chemical database
with modeling environment

Home »  Database =  Models »

Welcome, Dear Prof Ragno! [ My

ount Logout

A+ 3 Prvacy statement

Model creator

Start calculation of the model

shows | X

Befor launching the portal will ask to set the name of the under creating
model. Modify it as you like and click on “Start calculation”
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Home = Database = Modeis »

« Che v
~ BRexELRO
- e Ve B Sotwren - acomp W METZ W KT

Q. Online chemical database
with modeling environment

Preparing the dataset

X | & MomePage

Welcome, Dear Prof Ragnol [ My account L

X | @ Structurean +

«¢iN0Ee@mO00 O

A 3 Prvacy statement

ogout

Model creator

Run model builder

Finished posting ... - Processing task Corina - Waiting for a free server = 09:16

A windows wiil open and showing the process ...

shows | X
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S weesty v Mal B Ricercs B v I SoftwareVar W NatCon LoE ot | Laarni ) Save to Mendeley BB TP
m Online chemical database
with modeling environment

Home »  Database =  Models » A+ 3 Privacy statement

Welcome, Dear Prof Ragno! [ My

Model creator

Save the model
Ploase enter your model's name: pKi_PLS_[Dragon7 (bloc

Model name: pKi_PLS_[Dragon7 (blocks: 1.30)] - 336022 [roname)
Termporal Publc 1D 37774824 . use this link 10 share the model

Predicied property. pKi modeled in -log(mol )
Traiming method PLS

[Data Set [« | @ | RMSE | MAE |
© Training set m7b01342_si_002 xis .|m.~m.;«1‘nuo1 03:03/07402]0462008
°
°

After some minutes the results will be shown.
Here you can see the R2 is not so high (2 Principal components).

But if you have payed attention in the training set were also included the
staurosporine and PF3758309 molecules that were used as reference
drug in the article.

Therefore it could be assumed that those two molecules being quite
different from the new molecules they should be removed from the training
set.
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Online chemical database

with modeling environment

Home = Database > Modeds »

Preparing the dataset

@ JumdolMes: X | @ Strctwetme X | +
o «¢iNEe@mO00 O

Kaboot! | Lasw ) Swetosendeiey B TDP =

Welcome, Dear Prof Ragno! [ My account Logout
A+ 3 Privacy statement

Compound properties.
Model ¢ Propertes.
Condtons
Unes
AncesBooks
Save, Joumss
ToxAlerts
Ploast'; MatchedPain PKi_PLS_[Dragon7 (bloc

n—

I Tags

Set area of interest

¥ User-retated changes
Batch data upload

F8 Trash
il B

pon7 (locks: 1-30)] - 336022 [rename]
14 - use this link 10 share the model

pled in Jog(mold.)
[Data Set [ % [ R | @ |Rwse| wae

" - - . -
© Training set jm7b01342_si ;w.‘.‘.m.wr.;\}uuo) 03503:01502}045:00&\

° °
% e
o °
° °
° °
°
- S5
°
igandScot 4 dmg P LigandScout4__exe UgandScout._ tar gt m7b01342

To remove molecules from the training set it is
selection of the original dataset and work on it.

{Dragon? (dlocks: 1-30))
Correl. it 0.0 Variance Bveshokt. 0,01
Manmum vate 999999

scale X: STANDARDIZED latent variaties 30 by
Corna
510k Cross-vakdation

3008 pre-tlered descriptors

scale X STANDARDIZE2 latent variaties

Y =103 ¢ 73E-6MW - 0 001AAMW +

9.56E-5"5v + 7 B1E-5"Se + 9 I7E-5'Sp + 7 9E

5751 0.0664°My - 0 108"Me - 0.0773'Mp +

0.0959°Mi + 0.0383°GD + B21E-5"AT +

7 64E-5MSK - 0.00167°NTA + 1. 01E-4"n8T +

1 66E-4BO - & B2E-4BM + 3 18E.5"SCBO

+0.00108°REMN + 0.067S'REF + 1 S1E-4DB

4 65E-4DAB + 1 93E-4'H + 94E-SC +

000145 - 0,00104°0 - 0.00236'nCL

0.00246°0HM - 3 41E-4'Het - 8 BSE-4'X +

352E4°H% - 1 S9EL'TH + 1 BIE4 NN
&AWL £ OAF

Pagina 59

possible to create a

To do that click on “Database” tab and select baskets
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The Baskets (Datasets) wil be listed. Let’s click on the one we are working

Preparing the dataset
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& Online chemical database
with modeling environment

Home »  Database =  Models »

Welcome, Dear Prof Ragno! [ My

ount Logout

A+ 3 Prvacy statement

Basket browser

Filter by name
1-2012

shows | X

on...
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Q. Online chemical database
with modeling environment
Home» Database =  Modes A+ & Privacy statement

Y

Basket editor

Welcome, Dear Prot Ragno! [ My account Logout

Name
[im7601342_si_002:ds

Descnpbon (opbonal)

Excluded implict records (under development)

Actions

A
-

Statistics of the basket

shows | X

Pagina 61

... and after the windows have changed to the one similat to the image
click on the “records” link
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Online chemical database
with modeling environment Welcome, Dear Prof Ragnol (3 My account Logout
Home» Database =  Modes

Moscue ses X _ Edt vasker X [N

@  Compounds properties browses
*

At 3 Prvacy statement

‘e A
x
rurms =
1-50040
v sounce
o
Pae  Tabie
v sorenty S a
Activey Progerty [seiect] Q . a
-
il e S ey
+ commons
o . @ pKi = 7.958607314841775 (in -log(moliL))
Marme | OCHEM D Inchv-Key Ragno. R
Simhatyfenbechos seorch Ty :
& e 2 S ha ot comeag R =
—nr i
R
‘ ~ @ pKi = 7.795880017344075 (in -log(mollL))
Rageo, R
i dugl ~ | Ot A =t ey THOIMZ. 80 cov A o | x
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... the window will now show all the records (molecules) in groups of 5.
Slide down ...



with modeling

Home = Database~ Modeis »

Preparing the dataset

b romerue X [) OsioeChemics X [} Ooline Chemics X @ Joundof Med X | @ StrctureBne X | 4
meELo0 0 «+¢iUNE@mO00 O
M A BV B Sotwarevir BN NuCorp BB MEZ B8 00 KT Koot | Ly ) Saetotendeiy B TDP &

Online chemical database

environment

At 3 Prvacy statement

Welcome, Dear Prof Ragno! [ My account Logout

Mosce ses X _ Edt vaskes X [N
D ——

Molecdar mass
Eotun ane

» ADVANCED MOLECULE FRTERS

¥ MISCELLANEOUS

Currert vot
7RO 002

... and change it from 5 to 50 (a number greater of your molecule number)

~ UoecueD

. @ pKi = 8.154901959985743 (In -log(mollL))

[ s

1-50040 5

o g P

sndScout 4__exe UgandScout. tar gz RTBOIM2 6.0 csv A Show 8
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Online chemical database
with modeling environment Welcome, Dear Prof Ragno! 13 My

Home» Database =  Models » At 3 Privacy statement

Moscue ses X _ Edt vasker X [N

@ Compounds properties browser
oo
runems % i S4AVOLzAGN [+ ]%)

1.400140

v SouRCE s match
AiclerSouce [select] anchashes 9
N @ PRI 7 REIBYTAIIZSZITZ (IM0g(molL))

Page  Table
-
v PROPERTY o -
ActveyProperty [seect] Vo :
o >3
e econtn wihas progety
£ FLTERS © pKi = 7.95860731484 1775 (in -log(moilL))
OCHEM 1D / InchwKey Ragno. A
a

Similacity substrictre search
Oraw 2 $17uctre and search 2l the molecises Cortanig & o
smiarto ¢ WoecuieC

|
S @ pKI = 7.795880017344075 (in -log(moliL))
4 ) " A how
Pagina 64

Now you have all the 40 molecules displayed (sorted in reverse mode from
the last to the first) , look for the staurosporine (AUTO _1) and PF3758309

(AUTO_2) molecules (theys should be in the bottom. But first select all the
record by clickn on the double check green icon
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Online chemical database
with modeling environment Welcoms, Dear ProlRagnol 3 My account Logout

Home» Database =  Models » At 3 Privacy statement

Moscue ses X _ Edt vasker X [

@ pKi = 6.1487416512809245 (in -log(mol/L))
Ragno. R

0132 s
L, wautos

™ Moo

» @ pKi = 7.585026652029182 (in -og(mollL))

e 9! q
- @ pKi = 8.045757490560675 (In -log(mollL))
\ Ragno, R
e
1-400140
showt | x

iqandScou4

Then slide down and deselect the two moelcules by clicking in the little
boxes as shown
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Welcome, Dear Prot Ragno! [ My account Logout

At 3 Privacy statement

@ Compounds properties browser Y
‘e

T Yo sovd secon cotarn 3 s [

PUTERS
¥ SOURCE

Aficle/Souce [veiect]

Page  Tabie
» PROPERTY

ActrvtyPropeny (seect]

Hde recorss wéhout propenty

» CONDIMONS
¥ MOUECULE FRLTERS

Marme / OCHEM 1D (_ 1 Inch-Key

Similaritytsubatructire search
Draw a stncture and search a the molecues Contaning € o
i 10

A exe

Now click on the “Molecule sets”

= VI WORAGN [+ ]%)
1.400f 40
~ @ pKi = 7.443697499232712 (In -log(mollL))
Ragno, & v
X s
: MowcseO &
~ @ pKi = 7.958607314841775 (in -log(mollL))
“ Ed
X W AUTO_% .
Q| wwemo 4
< @ pKi = 7.795880017344075 (In -log(moliL))
Ragno R -
3
nThO1M2 6.0 cw ~ Show x

tab and ...
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Preparing the dataset

Home = Database = Modeis »

D) Och v x v s x| +
€r2cCc0 BpeEo00 nemoo @
B apps B8 Uneesith Mal B Rcercs B Vi B SoRtwareVar & NaComp B8 METZ B8 KT wahoot! | Learne et ™
Online chemical database
with modeling environment Wicorss, Dear Prctisgnol 5 My scooint Logost

A 3 Prvacy statement

Basket browser

Filter by name.
1202

Y
9a%
1-202

... the “Selected records” will indicate 38 records.
Click onit ...

shows | X
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Preparing the dataset

x | & vomerage-Cr x | [ Ostos Chemcs X | [) Ootne Chomics % | @ Jounstof Mo | @ Strctwetmes X | +
" MmO BLLIBO st NE@mO0 O

pical database
covironment

fodeling

Welcome, Dear Prof Ragno! [ My account Logout
At 3 Privacy statement

[y © o basket X

Basket editor R
Name

[38Mats

Descnpbon (opbonal)

Excluded implict records (under development)

Actions

Statistics of the basket
pK 38 records 38 compounds ) Show MMPs
igandScou. 4 shows | X

And rename it as you like and click again on the “Molecule sets” tab
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Preparing the dataset

" MmO BLLIBO st NE@mO0 O
v Sowarevar B comp B MEZ WP KT Kaboot | e [} Save o Meodiey 8 TEMP

Welcome, Dear Prof Ragno! [ My account Logout

A 3 Prvacy statement

Filter by name [ 1) ©Show public sets
1-2012 1
P Y 38 Mo %8 recorss
TE01M42 2  secon

igandScon. 4 dmg P LigandScout4__exe UgandScout._ tar gt RTBOIM2 6.0 csv A show s | X

Now create a model using the “38 Mols” set
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Preparing the dataset

% | [S] vome | Sapiec: X | & vomePage )

seioe Chemics X kv Chemics X | @ Jondof Mo X | 4 Structuwetme: % | +
« cCO & ochem ew " JpOBOBO + ¢ Nsm00 O
I apps B Unersith WO Me Rk BB Ve B Softwarevart BB NetComp BN METZ BB 0@ KT Kahoot! | Lewnin () Save to Mendeley B8 TEMP -

Online chemical database
with modeling environment Waelcome, Dear Prof Ragno! (3 My account Logout

Home >  Database > Models » A* 2 Privacy statement

Create a model

Select the training and validation sets;

Training set 38 Mots

n set

The model will predict s property
pKi using unit | dog(mol) v

Skip model coniguraton and use e predefined setings
Choose the learing method

Suggested modeling methods
ASHN: ASsociative Neural Hetworks
CCHEMCHAINER: Chainer Chemestry models (GPU)
CNF - Convoluonal Neural Network Fingerprnt (GPU)
Consensus model (based on models developed for the same set)
DEEPCHEM sevoral mothods from DeepChem (GPU)
DHN: Doep Neural Network (GPU)
EAGCNG - Edge Atlention based Mulb.relational Graph Convolutional Networks
FSMLR Fast Stagewtse Muliple Linear Regression
KNN: k - Nearest Neighbors
Library model (A local bias cormection model based on another ASNN model)
LibSVM gnid-search parametes optimisation
LSSVMG. Least Squares Support Vector Machine (GPU)
MLR Muitiple Linear Regression

UgandScoue.4_ dmg UgandScout 4 exe

Everything should be already set, but CHECK IT!
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Preparing the dataset

Online chemical database

with modeling environment

Home >  Database > Models »

@ JundolMes X | @ S

s x|+

BRe®LBO ~¢iNEem00 O

U

Kaboot! | eaning [} SwvetoMendeiey BB TP =

Welcome, Dear Prof Ragnol (3 My account Loge

A¢ 2 Privacy statement

CHERCTORITER CISmar CTIOmsyy moters (GPUT
CNF - Convoluonal Neural Network Fingerprint (GPU)
Consensus model (based on models developed for the same set)
DEEPCHEM several mothods from DeepChem (GPU)

DNN: Deep Neural Network (GPU)

EAGCNG - Edge Atienton based Mult.relatonal Geaph Convolubonal Hoetworks

FSMLR  Fast Stagewise Multiple Linear Regression
KNI k - Noarest Neighbors
Library model (A local bias correction model based on another ASNN model)
LbSVM gnd-search parameler optimisabon
LSSVMG. Least Squares Support Vector Machine (GPU)
MLR Multiple Linear Regression
* PLS: Parsal Least Squares
RFR: Random Forest regression and classification
WEKA-J48 Woka C4 5 decision ¥ees, only classiicaion - use with bagging
WEKA-RF: Random Forest, only classification
XGBoost: Scalable and Flexble Gradient Boosting

Mathods under development

Model validation
Validaton method: | N-Fold cross-validation
Number of folds. 5
Stratified cross-validaton (classifcaton only)
Consider each record as 8 molecule.

3

Ugandscod_dmg ~ @ UgandScos.d._exe ~ | UgandScout. tar.ge

Click on “Next>>"

template import an XML model tlemplate of use another

a5 a templ

pu7b01342 5.

w A showst | x
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Online chemical database

with modeling cnvironment

Home = Database = Models =

Preparing the dataset

s X | @ SoundolMes X | @ Stroctwesme X | +

BROESIVO G+ NEWOO O

Model creator

Select the preferred data preprocessing options
Preprocessing of molecules (Chemaxon)

# Standardizabon

# Noutalize

# Remove salts

# Clean structure

=]

Ugandscoue.4_ dmeg UgandScout4__exe ~

Click on “Next>>"

N e KT Koot | e Mendeley B TO® =
Weicome, Dear Prof Ragno! [ My account Logout
A+ 3 Prvacy statement

p7b01342
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Preparing the dataset

) Actersicasone % | [S] Home | Sapiee X | & HomePage-Cr X | [3 Onlee Chemics X | [ Onkie Chemics

€ 3 C 0 & hpioteme

Online chemical database

with modeling cnvironment

Home = Database = Models =

W WM B R B Ve B Sofwr

v Be

™ NatComp B8 METZ

Pp—e—— 5 s
2080 +¢iNemOO @O
W er K Kahoot! | Learw ) SavetoMendeley B TDP =

Weicome, Dear Prof Ragno! [ My account Logout

At & Privacy statement

Model creator

Select the molecular descriptors

Recommended descriptor types
E-state
ALoGPS (2)
GSFragment (1138)
COK 20 descriplors (256/3D)
¥ Dragon v 7 (527030)

Constitsonal descriptors (47)
Topological indices (75)
Connectwity indices (37)

20 matrix-based descriplors (607)
Burden exgenvalues (96)

ETA indices (23)

Geometrical descriptors (30, 38)
30 autocorrelatons (30, 80)
30-MoRSE descripiors (30, 224)
GETAWAY descriplors (3D, 273)
Functonal group counts (3D, 154)
Atom-type E-stale indices (172)
20 Atom Pairs (1506)

Charge descrpiors (3D, 15)
Drug-ike indices (28)

-
v
v
v
.
-
v

UgandScow.4_dmg ~ | D LigandScout.4._exe

D R RS

Click on “Next>>"

Ring descrplors (32)

Walk and path counts (46)
informaton indices (50)

20 autocomrelations (213)
P_VSAlike descriplors (55)
Edge adjacency indices (324)

3D matrix-based descrplors (30, 99)
ROF descrplors (30, 210)

WHIM descriptors (30, 114)
Randic molecular profiles (30, 41)
Atom-centred fagments (115)
CATS 20 (150)

3 Atom Pairs (30, 36)

Molecutar properdes (20)

CATS 30 (30, 300)

ndScout. tar.ge

Predictions by OCHEM's

Ames levonbery
Toxicity against

CYP2CLS £ ALOGPS
CYP2D6 Estato+ALOGPS
CYP3IAL EstaterALogPS
Pyrolysis pont predicton (best Estate)

Molting Point prodiction (best Estate)

Wale solubity model based on logP and Melting Point
ALOGPS 2 1 logP

ALOGPS 2 110gS

Outputs of oher OCHEM models

Obsolete/Addtional descriptor types.
CDK 14,11 descriptors (256730)
OEState

Dragon v 5.4 (1644/30)
Dragon v 5.5 (3224/30) v

701342 9.0 cov A show s | x
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Preparing the dataset

@ Stroctwesme x | +

) Actenticasione ¢ X | [S] Home | Saplee: % | & HomePage 3 Onlne Cheemcs X
€ ochem o % inecmoo O
o e M B e Ve S W er K Kahoot! | Lesne ) Save to Mendeley B8 TP -
Online chemical database
G Welcome, Dear Prof Ragno! 53 My account Logout

Home = Database = Models = A¢ & Privacy statement

QNPR
Spectrophores (14430)
Structural alets (ToxAlerts)

Special descriptors (scaffolds, fingerprints):

Chemaxon Scaffolds
Silicos-1t Scafiolds

MolPrint Fingerprints

Under development: can change anytime 0 Use at your own risk!
JPlogP
COK 2 2 descriplors (256730)
RDKt descnptors (30)
ROKit addionsl descrptors (30)
MORDRED descriplors (182630)
CDDO
MOPAC2018 descriplors (3530)
SIRMS
PyDescnptor descnplors (16251/30)
External descnplors

Allow Merging Descriptors (s tal)

[(=<Back ) Tiext>

Ugandscoue.4_ dmeg @ UgandScout.4__exe

Click on “Next>>"
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Preparing the dataset

- & umsains x | @ Swatwese x | +
ROESIDOF+CLNEMOO O
2 B ver B Sotwaeven B8 NaComp B M2 BB MW K

Online chemical database

with modeling cnvironment

Kahoot! | Laarre SaetoMendeley B TDP =

Weicome, Dear Prof Ragno! 53

Home = Database = Models = A¢ & Privacy statement

My account Logout

Model creator

Select a tool to optimize molecule structures
Ho optmesation

* Opbmise with Conna
Opbense with OpenBabel
Opbemise with OBGEN (part
Optemse with BALLOON

abel distbuton)

Ugandscoue.4_ dmeg UgandScout4__exe ~

Click on “Next>>"
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Preparing the dataset

Online chemical database
‘with modeling environment Welcome, Dear Prof Ragno!
Home+ Database~ Models =

S) vome | Sapiee: X | & HomePage X | [ Ovkee Chemics x | 13 @ Danidies X | @ Sractwetse: x | +
ochem ou * BHOEIBOS+CLANEWOO O
i e e B K oLy () S toMendeey B TO® =

2 My account Logout

At & Privacy sttement

Model creator
L)
Select filters of descriptors
# Elmnate descnplors with less than 2 unique values

# Deleto descriptors that have absolute values larger than 99999¢

# Delete descriptors that have vanance smalier than 0.01
Group descriptors, that have pair-wise comelations Pearson's comelation coeficient R larger than 0 95
Use Unsupervised Forward Selecton 1o delete variables using the above value of multiple corretation cooficent R
After filtering, | want 1o select necessary descripiors myself

Normalisation parameters

Descnptors and .
Values nommalizaton ize

[(<Back | [Hext

Ugandscoue.4_ dmeg @ UgandScout.4__exe

ot targt A pr7bO1I42 5.0 cov

Click on “Next>>"

thows | X
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Online chemical database

with modeling cnvironment

Home = Database = Models =

BeEL>00

Preparing the dataset

e Chamics X | @ SoumdofMed: X | @ Structwretase: X | +

+€iNEcmO0 O

2 e K Koot Mendeley B TO® =

Weicome, Dear Prof Ragno! (3 My

At & Privacy sttement

count Logout

Model creator

Configure PLS method
Number of latent vanables ]
#Optimize the number of latent vagables automascally

Limit predicted valuas. g sot range

Ugandscoue.4_ dmeg UgandScout4__exe ~

Click on “Next>>"
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Preparing the dataset

<) ome | Sapen: X | & HamePge -G X | [3 Ok Chomics % | [3 ol Cham

& umsains x | @ Swatwese x | +
* BHOEIBOS+CLANEWOO O
Wwww M e BB Ve B Soteaeven B8 NaComp B8 METZ B 09

Online chemical database

with modeling cnvironment

K Kahoot! | Lasers ) SaetoMendeley B TDP =

Weicome, Dear Prof Ragno! [ My account Logout
Home + Database ~  Models *

At & Privacy sttement

Model creator

Start calculation of the model
Now we are ready 10 start calculabon
Please provide the name for your model. pKi_PLS_[Dragon? (blocks. 1-30)] - 336048

# Save models

Task prionty
High prionty (please, use for fast
* Hormal pronty
Low pronty (for long tasks)

C ]

Ugandscoue.4_ dmeg @ UgandScout.4__exe

Click on “Next>>"
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Preparing the dataset

€ cCOo

o @ oandofMed X | @ Stractuetme X | +
* JHOEOBO++C L NEWOO O
g B et we B Vel B Somarev om0 M2 e KT oot | ey ) ey W TD® =

Online chemical database

with modeling environment
i m Welcome, Dear Prof Ragno! [ My account Loge
Home = Database = Models =

At & Privacy sttement

Model creator

Run model builder

Starting

CeBac] [T

Pagina79

Wait for the model




Home = Database = Models =

Online chemical database

with modeling cnvironment

Preparing the dataset

5] Home b romeue - e Chamics X | @ Jouemad
. * BOELSHO
“ o W BV B St 0 Natcowp B3 MITZ B0 09 KT Koo

Weicome, Dear Prof Ragno! (3 My

@ Stroctwesme x | +

+€iNEcmO0 O

Mendeley B TO® =

At & Privacy sttement

count Logout

Model creator

Run model builder

<Beck | [Tl ]

UgandScoue. 4. dmg

Wait for the model

UgandScout4__exe ~

-
Finished posting ... - Processing task Corina - Waiting for a free server - 09:37
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Home = Database = Models =

Online chemical database

with modeling cnvironment

Preparing the dataset

S Home # romePage - e Chem & ool of Me @ Stroctwesme X | +
. * BHOBEOBOV+CLiNEEOO O
o W W e B St N cony M2 WO KT et s

Mendeley B TO® =

Weicome, Dear Prof Ragno! (3 My

At & Privacy sttement

count Logout

Model creator

Run model builder

<Beck | [Tl ]

UgandScoue. 4. dmg

Wait for the model

UgandScout4__exe ~

b
Finished posting ... - Processing task Descriptors - Tasks are sent for calculations - 09:37
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% & vomePage
€« CO « ochem eu
B oagpe B Uservth B www B Me B R BB Ve BB Softwarevar
Online chemical database
‘with modeling environment

Home = Database = Models =

Preparing the dataset

X | @ sundoies X | @ Strctwesme X | +

* BHOBEOBOV+CLiNEEOO O
g BB METZ BB P KT Kaboot! | e ) Save to Mendeley B8 TEP

Weicome, Dear Prof Ragno! [ My account Logout

At & Privacy ststement

Model creator

Save the model
Piease enter your model's name. pKi_PLS_[Dragon7 (bloc

Modol name’ pKi_PLS_[Dragon7 (blocks: 1-30)] - 336948 [roname] Tragon? (biocxs 1-30))
Temporal Public 1D 11990802 - use this link 1o share the model e 70 0 vrance thwho"\
avmus

Prediced property. pKi modeled in -log(mold)
Training method PLS

[Dota Set [ % | rRe | @ | RwsE | mae |
o Training set 38 Mols | 38 records | 0.70 £ 0,06 |0.79 £ 0.06|038 + 004|031 2 0.04
g
¢ 0.0454"Mp + 0.133°Wi + 0.129°GD + 1 07E.
° ° AMAT - 1 ME4"SK - 0 00147TA + 1 3E

Scoue. 4 dmg @ UgandScout.4

Once the model is ready you can have the results.

In the right you have the QSAR equation and on the bottom (not shown)
you can download everything in an excel file and inspect it as youlike.

Slide down and save the model!




Preparing the dataset

m Online cl:lcrrtl‘cal database

vacy statement

Once the model is ready you can have the results.

In the right you have the QSAR equation and on the bottom (not shown)
you can download everything in an excel file and inspect it as youlike.

Slide down and save the model!
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Preparing the dataset

x | & Homepage X | @ sandolMed X | @ Stractwe s

€rc0 o * BOBOB O €N
B apps BB Universt Mot B Rkerca B8 Vi BB Softwarevan B8 NatComp B8 METZ BB 8P KT Kahoot N sm

m Online chemical database
‘with modeling environment

Home = Database = Models =

Weicome, Dear Prof Ragno! [ My account Logout

At & Privacy sttement

Model creator
L3
Your model has been saved

i

You for your coof

thows | X

You have created a QSAR model by means of PLS.
You can go back to your model later on to check the details.
Click on “View your model’s properties”




Preparing the dataset

I accounts.google.com X | & 1 mic Drive - Google Drive X D Ondne Chemical Modelng Environ: X +
€« C ( @& ochem.eu/pe kes/task a#x =0 @
3 verseh || WWW M . METZ M K1 Kahoot! | Leseming G
Online chemical database
wirh mesiehng envronment T

Homer  Ostasaser  Moces <

P

Madel profile
Model neme: pKi_PLS_[Dragon? (blocks. 1-30]] - 337241 [rens
Temporai Pubic ID: 35523521 - use this link 1o share the model

Precicted property. pKi modeled in Jog(mali.)
Tranng method LS

[omase [ = | m | « [ ruse | s |
| Training set: 32 Mos [ 38 recorss [0.79 200|072 2 008 [0 2004 02 z0.4]

%
ees® o
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The model again will be shown and slide down to look for a excel file to be
downloaded



Preparing the dataset

B scoouringoade x| & vive - Google Drive x @ x +
&« C ( @& ochemeu

Onlincvc'i’pt‘mﬂcal database

Ling cavaronment
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The model again will be shown and slide down to look for a excel file to be
downloaded



Preparing the dataset

M1 sccounts googhe x| & x @ x 4+
« C () @& ochemey . Qa s =0 @ :

m Online cvl‘\gm\i_c'a_{ database

Wekcome, Deer Prof Ragnol (5 My sccox
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The model again will be shown.
The portal will ask what you want to save, just select everything

Slide down to download the file



Preparing the dataset

Online chemical database

with modehing eaviroament

Weicome, Dear Prof Ragro! 3

As & Prasy

Click on “Get Excel File”
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Preparing the dataset

[ sccounts.google x| & ve - Google Driv x @ +
I3 C Y @& ochem.euy - Qv =9 @
i1 Apps Universit W B ar Softwarevar NatComp METZ 2 KT Kahoot! | Leaming G
Online chemical database

wilk medeling saviesament Weicome. Dear Prof Ragno! 1 My sceount Logout
Home= Database~ Moces * Av o Prvacy suiement
[P TR PRORPY oo s et e

File name: phi_pis_[dragonT_blocks_1_30_]_337241 xis

Your file is ready and the downioad ' a few seconds. If the download does not
start, you can use the direct

Then click on “Download” and you can open it with excel or libreoffice to

inspect the results



