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Created by Patrick Chirdon 2020
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Requires Python
Spark

Java

Anaconda

Virtualbox

1.Test Pickle

Input the pickle name into the first box. The file must end in .pkl. Then input a list of smiles into the
second box, click test pickle and then click submit. The output is a target probability.
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2. Test H5



Type the name of the .h5 in the first box. Type a list of SMILES into the second box and click submit.
The output is a probability.
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3. Target Lookup

Type in the name of the protein target into the first box.

The output will be a CHEMBL ID. ie



CIC@@H](C(=0)N[C@@H](CO)C(=0)N1CCC[C@H]1C(=0)N[C@@H]
(CCCN=C(N)N)C(=0)N[C@@H](CCCCN)C(=0)0)NC(=0)[C@H](CC2=CN=CN2)NC(=0)[C@H]
(CC3=CN=CN3)N

Unnamed: 0 0 1 2
10435 10435 CHEMBL3038469 Homo sapiens CDK2/Cyclin A
10436 10436 CHEMBL3038470 Homo sapiens CDK2/Cyclin A1
10483 10483 CHEMBL3038517 Homo sapiens CDK2/CDK4
12444 12444 CHEMBLA4106152 Homo sapiens CDK2/Cyclin O
12445 12445 CHEMBL4106153 Homo sapiens CDK2/Cyclin A
12477 12477 CHEMBL4106185 Mus musculus ~ CDK2/CDK4
12478 12478 CHEMBL4106186 Mus musculus CDK2/CDK9
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4. Download Compounds
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Input the CHEMBL ID into the first box and click submit. The output will be a list of smiles and their
corresponding CHEMBLID for the compound
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5. Library Creation

Create a library of compounds labeled active, 1, or inactive, 0 as a SDF file. Input an active file name
containing compounds that are known to bind a target and input an inactive file name containing
compounds that do not bind (could also be just random compounds)
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6. Molecular Descriptors

Input a SDF file. The output file will be called descriptors.descr.tsv. The output will be an excel file
with chemical properties.
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7. Wash Molecules

Input an SDF molecule. The program will remove some metal atoms and ions, remove small
fragments, adjust formal charges, and rebalance hydrogen counts.
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8. Substructure Search

For a substructure search input a SDF file and search for a substructure. The results output will be a
list of molecules containing the substructures.
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9. Pharmacophore

Input two smiles and click pharmacophore. The output will be the pharmacophore similarity. 1 means
that the molecules are the same. The scale is from 0 to 1.
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10. PAINS

PAN Assay Interference

The program will tell you what functional groups for each compound were responsible for a positive
PAINFUL test result. The program also tells you the fraction of SP3 hybridized carbons. Compounds
with scores > .47 are more selective binders. Note that double bonds reduce the fraction of sp3
hybridization, as they make the compound more flat. See Escape from flatland: increasing saturation
as an approach to improving clinical success. Pains are defined as follows:

Doveston R, et al. A Unified Lead-oriented Synthesis of over Fifty Molecular Scaffolds. Org Biomol
Chem 13 (2014) 859D65. doi:10.1039/C40B02287D

Jadhav A, et al, Quantitative Analyses of Aggregation, Autofluorescence, and Reactivity Artifacts in a
Screen for Inhibitors of Thiol Protease. J Med Chem 53 (2009) 37D51. doi:10.1021/jm901070c

11.Chembl Prediction

Chembl Target Prediction
Multiclass Classifier
Number of unique targets 560
Ion channel 5

kinase 96

nuclear receptor 21
GPCR 180

Others 258

accuracy .87

auc .92

sensitivity .76

specificity .92



precision .82

225/225 100% correct mechanism on independent test set. Note-- 1 is considered positive and zero is
negative for a given target.
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12. Target Prediction

Support Vector Machine

46 models. Metrics for test data:
accuracy 97.59 +/- 2.41
sensitivity 91.9 +/- 8.1
specificity 98.6 +/- 1.4

215/247 87% correct mechanism on independent test set.
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13. Toxicity Map

Input One SMILE. The output will be 46 toxicity maps for the 46 models available from toxicity
prediction.
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Click Images to see the output. Pink marks inactive parts of the molecule, green marks active parts
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14. Build a SAR Model
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Toggle the parameters. There are 4 models for the SVM and 4 models for the neural network

cross entropy- default loss function for binary classification problems. Summarizes the average
difference between the actual and predicted probability.

hinge- alternative to cross entropy binary classification developed with SVM models used with support
vector machine models

mse-default loss to use for regression problems. calculated as the average of the squared differences
between the predicted and actual values

mae-for regression problems. used in cases where there are outliers. average of the absolute difference
between actual and predicted values



15. Solubility

Solubility
Predicts log S. Log S greater than -4 is soluble.
Root mean square error of 1.27 on a scale from -4 to 4.

linear regression
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16. Fragmenter

Input a list of smiles. These will be recombined into new combinations. When you take the lowest

energy ligands from a docking program and recombine these there may be some compounds that bind
with lower energy than the original.
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17. View



Input a list of SMILES and click Generate to view

& > C @® Notsecure | cdbics.uciedu/cgibin/smizDepictweb.py « @

ChemDB Chemoinformatics Portal

Smi2Depict: Generate 2D Images from Molecule Files

Deﬁictibn Parameters

clcccec1n
NC(o)c(=0)0
0/C=C\N
€c=cc(=0)0
pcciceH] (o) cc

Options
idth:800,extralmagesetting:

,height:400,arrows |
Display [ /SMILES [ /Label [ /Output Only

Image Module Chemaxon Marvin -

‘Molecule Images

18. Draw



IR < rbchem skewcherva. ==

« > c a ncbinlm.nih i html * @
New uunI c\nI sml Det | Qry <—I—. O+ |
=|= |- M| o | S | A~ | SPA | DA | S/D
slo|oOOO|CEe|e |
~|~X || = | o | <o | s | sou
H 2 |2~ He
L |Be Blc|{n|o|F[ne
Na [Mg allsi|p[s]alar
K [Ca|sc Ga | Ge | As | se [ Br | kr
Rb|sr| v in|sn|sb[re| 1 [xe
cslBa|wfw~] [ Bi [Po | At [Rn
Export | MDL Molfile ] Done
Hycrogen | Keep Asls 1 Help
import No file chosen

19. SDF

Input a list of molecules. Click SDF. The output will be a 2D SDF file called output.sdf



¢

Terminal DataWarrior

o 7
% ? Biomedical Engineering Chemical Toolkit

dearmin Libreoffice Help Report Bug Request Solution

6.4 Writer

Create a Bioassay or Screen four Compounds!

E‘ Enter the name of your molecule population here

= & o - CCCINCC(COC1=CC=C{C=C1)C00C )0
datawarrior_Lli Anaconda LibreOffice G e ]

nux CC{CINCC(CC]=

O o
[ TTest. Pickle

o . Test. HG

Target Lookup
Dawnload Compounds
Library Creation
Molecular Descriptors
lash Molecules
Bubstructure Search

jre1.8.0_251 Jupyter

LibreOffice_6.
_Linux_...

Aldrugdiscove Chrome. J
ry-master3  RemoteDes... 73

G

PCManFM Autodock

Bmetoolkit

1~ [howto.doc- LibreOffic... [l[(2) Lxterminal] *[mygui.py] 5./[2020-06-16-015629_18... |§ 4) ES 0307 ()



20. 3D SDF

Input a list of SMILES and the output will be a 3D SDF file called output.sdf

Terminal

Chromium

datawarrior_li Anaconda
nux
BA

.\-i

jre1.8.0 251 Jupyter

Aldrugdiscove Chrome
ry-master3 Remote.Des... ]

[ —

PCManFM Autodock

B.

Synaptic Bmetoolkit

¢

DataWarrior

g /
% ? Biomedical Engineering Chemical Toolkit

LibreOffice Help Report Bug Request Solution

6.4 Writer

i CC{CIMCCICOC1=CC=C(C=C1)CCOC)0

Libreoffice [CC(EIMEC(CO0L=EE=CC=CLICCOC)T
[CC(CINCCECOCL=Ce=CC=C)eCac) o

Create a Binassay or Screen Your Compounds!

Enter the name of your molecule population here

[Test Pickle

lest Ha

Target. Lookup
Dounload Compounds
Library Creation
Holecular Descriptors
Wash Malecules
Substructure Search

1= [howto.doc - LibreOffic... [ll[(2) Lxterminal] i [mygui.py]

./[2020-06-16-015629_18...

€) ES 0307 ()



21. Spreadsheet

Terminal

LibreOffice
6.4 Writer

datawarrior_li Anaconda LibreOffice
nux

B

.

jre1.8.0_251 Jupyter Libreoffice

2
= B

LibreOffice test.xlsx
.4.2_Linux

Autodock

L
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[ —

PCManFM Autodock

Synaptic Bmetoolkit

?

Help Report Bug Reuest Solution

Biomedical Engineering Chemical Toolkit

Create a Bioassay or Sereen Your Canpounds|

Enter the name of your molecule population here

Test. Pickle
Test. Hs

Target Lookup
Tounload Compounds
Library Creation
Folecular Deseriptars
liash Holscules
Substructure Search

% [2020-06-16-015629_18... |@

4)) ES 03:07 (O



Input a list of SMILES. The output will be a spreadsheet called test.xlsx with pictures and SMILES
next to them.



B

test.xlsx - LibreOffice Calc

CB

File Edit View Insert Format Styles Sheet Data Tools Window Help

E-B-E- M@ « 36 && LY BB Pty B0 Q=Y RE-E @
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3
4 sheett
ShEE[‘lﬂ Pagestyle_Sheet1 English (USA) w & Average: ; Sum: 0 o —) + 100%
7 =] - [FEE Y B = _) | |howto.doc - Libreoffic... [[lubuntu@lubuntu: ~/D... £ }[mygui.py] [E2[2020-06-16-015629_18... (@ Aldrugdiscovery-master3 || oot @) ES 0327 O

22. Prepare Autodock VINA

1. Enter the name of the receptor pdb
2. Enter the name of the ligand.smi file

3. Enter the docking folder as

The output will be a separate directory for each receptor ligand complex with a log file.



a prepare vina.sh
File Edit Tabs Help

Terminal [ENter the name of the ptor pdb f.
Enter the name of the ligand.smi file:best.smi
Enter the name of your docking folder:.
PYMOL(TM) 2.4.0 - Incentive Pr
Copyright (€) Schrodinger, LLC

This Executable Build integrates and extends Open-Source PyMOL.
CndLoad: "* loaded as "R".
MOL>remove resn HOH;h add acceptors or dono ve temp.pdb

mp
ome/lubuntu/Desktop/Autodoc pare_vina.sh: 15: Lubuntu/Desktop/Autodo|
repare vina.sh
ubuntu/Desktop/Autodock/prepare vina.sh: 18: /home/lubuntu/Desktop/Autodof
pare_vina.sh: babel: not found
mv: ‘best.pdbgt’ and './best.pdbgt' are t
Prefix for Ligands will be ./best ligand
Jrel.80 25pref: xible side chains will be -/best fl
Processing Ligand best
EESRBEESRRE R AR R R AR R R RS R R RS RH RS IR SR H RS RH RS RHER SR IR S RHH RS
ﬁ # Tt you used AutoDock Vina in your work, please cite: :
#

LibreOffice ¢# 0. Trott, A. J. Olson,
442_Linv_# AutoDock Vina: improving the speed and accuracy of docking
# with a new scoring function, efficient optimization and

i-8-H- 188 gv1=-m0T
vefaulestye | v @ @ [Lberationseri v| (12 [+ @ @ @ & abay G &Y

B- 4

i

PCManFM Autodock

H

Synaptic Bmetoolkit

BME Chemical

| howto.doc-Libreofic... gl J[myguipyl £[20200616-015629,16... ) ES 0321 )

There will be an output file called results table.csv in the autodock folder that will contain the docking
energy in kJ for each of the compounds. The lower the energy the better the binder.

Additional Pre Installed Packages



Python

pip install for new python packages

Anaconda

Conda install for new packages

Data Warrior for viewing and creating libraries.

Java

Spark

Open Office

Chrome Remote Desktop for sharing the virtualbox with others using the chromium web browser

Google Colab for sharing a jupyter notebook with others. Also gives you the ability to use the GPU

---------- The password for lubuntu when installing new packages is ridiculous

Type sudo apt install package name

cd spark-3.0.0-preview2-bin-hadoop2.7

source activate my-rdkit-env

cd bin

sh makemolecules.sh

Follow the instructions. You can edit scaffold.smi
using https://pubchem.ncbi.nlm.nih.gov/edit3/index.html

Use the ? symbol to mark R groups


file:///home/patrickchirdon/Desktop/_blank

Mon 21:49

patrickehirdon@system76-pe ~/Desktop/spark-3.0.0-preview2-bin-hadoop2.7/bin

makemo E
RN UELL: our hostname,
et Lo
operation ha
y org.apach

where applicable

INFO
INFO

nager: Changing
hanging
changing
hanging to:
ation di ui a ed; user i Br i ; groups with view permi

INFO r r torage o information
INFO r r teréEndpoint up




ibreOffice Calc »

Edit View Insert Format

‘BH-dMe@ «® 6 4&

[Liberationsans + | [10 | ~| @ @ d E"

Mon 21:55

* % 00 ¥

generated_molecules.csv - LibreOffice Calc

e BHeE Q=0E RE =
EHERI =M= E

LUNN AR

The output will be a csv file called generated molecules.csv that contains the generated SMILES and

the scaffold it was generated from

Here is an example scaffold.

v wmE = R =
[ c | D [ E] [q <

scaffold decorations count A+Y
0/CC{C)NIC(=S)NC([*:1])C1{O)clccecel C2(C(C1=Ct {o: TIc(C)C} 16

1/CCCCNIC(=S)NC(0)C1(Q)cleccecl {0: TIECEC. 1: "0} 3 Ii
2/CCN1C(=S)NC(N2CCCCC2)C1(O)clcccecl {o: 7 5

3/CNICCN(C2ZNC(=S)N(CC)C2(0)c2cceec2)CCl {0: T1CCO; 1: T'INICCN(C)CC1} 4 @
4[[0-]CINC{=S)N(Cc2ccc(Fiec2)CL(O)c Lececel {0: T]Ccleec(Fect, 1: T[]} 3

5/C=CCNI1C(=S)NC(N)C1(O)clccceel {0: TIcC=C,, 1 TN 1 (O]
6 CCOCINC(=S)N(CC(=0)0C(C)(C)CICL(O)elccceel {0: TICC(=0)OC(C)(CIC,, 1: T1OCCY 1

7NCINC(=S)N(Cc2cce(Cl)cc2)CL(O)cleccecl {0: T"Celeec(Clieel’, 1: TN} 2 P
8 CCCNIC(=S)NC(QC)CL(O)c lecceel JIONOMHN*1] {0: TICCC. 1: TIOC) 28
9/CCN(CCJCING{=S)N(CC(C)C)CL(O)eleceecl )[*:0))O[H])[*:1] {0: TICC(C)C, 1: TIN(CC)CC} 1
10 CCOCINC(=S)N(Ce2eec(QC)ec2)Cl(O)elecceel JONOMH][*1] [{0: T]Ccleec(@C)ect, 1: TIOCCT 4
11 0C1(c2c0cee2)C(N2CCNCC2INC(=S)N1C1CCL ) {0: TJC1CCY, 1 T'|NLCCNCCI} 2
12 CNLC(=S)NC([O-])CL(O)clecceel JONOMHN*1] {o: TC. 1: IO} 12
13 0=[N+]([0-])c1leccc(CN2C(=S)NC([0-])C2(0)c2cccec2)el )[*:0))O[H])[*:1] {0: T]Cclecce([N+](=0)[O)eL, 1: ][O} 1
14 CCOCINC(=S)N(CCCICL(O)clccoecl J[:ODOMHN*1] {0: TICCCL 1: T19CC) 1
15/COCINC(=S)N{CC(C)C)C1(O)clcceeel )[*0))O[H])*:1] {0: TCC(C)C, 1: T1OC} 39
16/CC(C)NIC(=S)NC(N2CCCC2)C1(O)cleccecl [*:0)O[H])[*:1] {0 TC(C)C, 1: TINICCCC1} 5
17/CCOCINC(=S)N(CCOC)C1{O)c1ceeccl {0: TIcCoc, 1: T0CC} 3
18 NNCINC(=S)N(C(=0)c2ccco2)CL(Q)cleccecl {0: TIC(=0)c1cecol’, 1: TINN} 1
19/ CC(C)CN1C(=S)NC{N2CCN(CCOJCC2)C1{O)c1cccecl {0: T'ICC(C)C, 1: TJNICCN(CCO)CCT} 1
20/CC(Celeccccl)NIC(=S)NC([O-])CL(O)cleccccl {0 TIc(C)Celeecect, 1: TI[O]} 1
21/CC=C(CIN1C(=S)NC(NN)CL(O)c Lecceel {0: TIC(C)=CC, 1: TINNY} 1
22 CNIC(=S)NC(N[N+](=0)[0-])C1(O)c1ceceel )*:O)O[HI)[*1] {0: T*IC. 1: TIN[N+](=O)[O-]} 1
23 CClelecc(CAN)ccINIC(=SINCNN)CL(O)c1ecrec )[*:0)OH][*:1] |{0: TIC(Clelecc(CHN)eel!, 1: TINN} 1
24/0C1(c2cccec2)C(N2CCCC2)NC(=S)N1Celeccecl )[*:0)O[H])[*:1] {0: T]Cclecceel’, 1t T¥NICCCCL} 2
25/0C1(c2cccee2)C([*:1)NC(=S)NLCc1ccecel JI*:Q)OMHI*:1] {0: T]Cclcceecl) 16
26/[*:0]N1C(=S)NC(N)CL(O)clccceel ) {1 TINY 41
27 CC{=0)NLC(=S)NC{N(C)C)CL(O)cLecceel JIO)OMH]*L] {0 6
28 CC(=0)OCINC(=S)N(C(C)(C)C)C1(O)cleeccel )[*:0)O[H])[*:1] {0: 1
29 OCINC(=8)N(CC2CC2)C1(O)c1cccoel )IODOMH]*:] {0 1
30/CC(C)CN1C(=S)NC(NC(=N)N)C1(O)clcceecl )[*:0NO[HI)[*:1] {0: TICC(C)C, 1: TINC(=N)N} 5
31/CC(C)NIC(=S)NC(NO)C1(O)c leceec L [*:0)O[H])*:1] {o: TIC(CIC, 1: TINO} 21
32/ CCNCINC(=S)N(C(C)=0)C1(O)c1cceecl ( {0: TIC(C)=0, 1: TINCC} 1
33|[":0]N1C(=S)NC(QG)CL(Q)c1cceeel i {1: 119G} 55
34/CC(=0)OCINC(=S)N(Cc2ccc(Cec2)C1(O)cleccccl (d {0: T"]Cclcec(Cleet’, 1: []OC(C)=01} 1
35/CCCNIC(=S)NC(N(C)QC)C1(O)clceeecl X {0: TIECE. 1 PINCIOCTH 1
36 CCN(CC)CINC(=S)N(CC)C1(O)eleccecl ( {0: TICC, L: T"IN(CCICC) 1
37/0C1(c2cceee2)C(N2CCOCC2)NC(=S)NICelccc(Brjccl I {0: T"]Cclcee(Brjecl, 1 [JNICCOCCL} 10
38/ONCINC(=S)N(C2CC2)C1(O)clccccel ( {0: TIC1CCY, L TINOY 1
39/CCNLCCN(C2NC(=S)N(CC(C)C)C2(0)c2eccec2)CCL ( {0: TICC(C)C, 1: TTNICCN(CC)CCL} 1
40/CCOC(CICNIC(=SINC(O)C1(O)c Lececcl ( {0 TICC(C)0Ce, L 110} 17
41/CN1CCN(C2NC(=S)N(C)C2(0)c2ccecc2)CCL C2(C(C1=CC=CC=CL)(N(C{N2)=S)[*:0)O[H])[*:1] {0: T*]C". 1: T]NLCCN(C)CCL1} 1
42 CC(C)CNLC(=S)NC(NC2CCCC2)CL(0)cleccecl C2(C(C1=C CLN(CNZ)=S)[*:0)O[H])[*:1] {0: T]CC(C)C, 1: TINCICCCCL) 1
43/CCCCN1C(=S)NC([0-])CL(O)cleccec C2(C(C1: ) {0: T]CCCC, 1: 1[0} 8
44/CCOC(C)CNLC(=SINCINCC2CCEN2C)CL(O)c1cccoel C2(C(C1=CH CLN(CNZ)=S)[*:ONO[HI)*:1] {0: TICCIE)OCC, 1: TINCCLCCCNIC) 1

& | generated_molecules
% [Find = Find All () Formatted Display () Match Case
Sheet 1 of 1 | | Defaulc English (USA) + | 100%



Man 22117

PubChem Sketcher V2.4 - Mozilla Firefox

Activitles
E « ¢ @ v a nih.gov; @ 1 Lo 0O =
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Other useful packages pre installed fpocket, openbabel, and pymol. See documentation online

Data Warrior Library View allows you to store and edit libraries



DataWarrior

! ble
% Structure

LibreOffice u
.4 Writer

Anaconda LibreoOffi
6.4C

B
Jupyter

<
49 of 495 MB

Synaptic Bmetoolkit

ApprovedDrugs2015.dwar

a
5
Additional info detail SyAGHY A
=

merck ind;
literature ref
patent date
L

BME Bhlcal Toolkit 1.0

o Ol B ® B 1) I (howto.doc-Libreoffic... (@ [Aldrugdiscoverymast... |6

€)) ES 04:43 O

Generate an Evolutionary Library



Terminal DataWarrior

.
&) T
v

¥ Build Evolutionary Library -+ x

Trash Chromium

atawarrior_li

Anaconda
nux

| .
251

Jupyter

R B

LibreOffice_6.
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 Linu
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kol CudileF

Calculate a Drug Score under Macro, Calculate Properties



Chrome Remote Desktop allows you to share your screen remotely with someone through the browser

Terminal

—
=

-

datawarrior_li
nux

=

jre1.8.0_251

Libreoft 6.
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™

Aldrugd

Autodock
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chrome remote desktop
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Bmetoolkit

Help SendFeedback Privacy Terms

€)) ES 04:49 O

Open babel



open the shell type babel and you can convert between formats

fpocket

Allows you to find binding sites to use as docking coordinates for autodock

PyMOL

Allows you to view images

a

File Edit Tabs Help Edit Build Movie Display Setting Scene Mouse Wizard Plugin Help

PyMOL(TM) 2.3.4 - Incentive Product Copy SRt R(C i SchiodirigerpLie o)
Copyright (C) Schrodinger, LLC and extends Open yMOL.

lers available. <|(s
This cutable Build integrates and extends Open-Source PyMOL. vailab Builder
Detected OpenGL version 3.1. Shaders available. g

Detected GLSL version 1.40. b {2 )
OpenGL graphics engine: ve 2

GL_VENDOR: VMware, Inc.

L_RENDERER: 1lvmpipe (LLVM 8.8, 256 bits)

GL VERSION: 3.1 Mesa 19.0.8
No License File - For Evaluation Only (0 days remaining)
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Autodock Chrome
Remote De!

PCManFM Autodock
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BME Chemical Toolkit 1.0
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