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Default symbols used in Galaxy Interface

S. Icon Description
No.

1 search tools (x] Search box

2 ~ Refresh

[ ¥4

3 ﬁ Settings

4 Edit Tag

5 Edit Annotations

6 <@ View data

7 0 Edit

8 x Delete

9 - Download

10 (3) View details

11 Run this job again

12 Run the job
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1. Introduction

MPDS™ 1.0.1 consists of nine modules. It covers informatics (databases, file format
conversion, visualization), structure and analog based drug design approaches (property
calculation, QSAR, docking, fragment library). The Molecular Property Diagnostic Suite
(MPDS™) is an Open Source Chemoinformatics portal; conceptualized to assess and estimate
the multifarious aspects of drug-likeliness of any given molecule, in order to diagnose their
potential application as drug.

Module 1:
Literature Module 2:
Target
Library
Module 9:
Visualization '
‘ ' Module 3:
Compound
. Library
Module 8 MPDSTB
odule 8:
1.0.1
Screening
Module 4:
File-
Format
Converter
Module 7:
Docking Module 5:
Descriptor
Module 6: Calculation

QSAR
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2. MPDS: Upload Data

4. 2.1 Get Data
To upload your input file (ligand, receptor) go to Get Data and click upload file (fig.1a).

—7_ Galaxy / MPDS 1.0.1 Analyze Data e v v elpv erv Using 1.9 KB

Tools History [ -

rsio

Upload File

Browse file

search tools Unnamed history

1.9KB

MPDS 1.0.1 Auto-detect
Get Data Which format? See b 0 chrvhlstory is empty. Click 'Get
. Data’ on the left pane to start
Upload File from your computer File:
Draw Molecule Browse... No file selected.
TIP: Due to browser limitations, uploading files or paSte yOlll‘ pload large files, use the URL method (below)
DATA LIBRARIES or FTP (if enabled by the site administrator)
Literature input file
URL/Text:

Target Library
Compound Library

DATA PROCESSING
File-Format Converter

Descriptor Calculation
Here you may specify a list of URLs (one per line) or paste the contents of a file

DATA ANALYSIS
SAR Convert spaces to tabs:
QsAR [OYes

Docking Use this option if you are entering intervals by hand.
Screening
Visualization

file-formats:
unspecified (?)

GALAXY INBUILT

Text Manipulation

Filter and Sort

Join, Subtract and Group

Statistics

Graph/Display Data

Multiple regression

Multivariate Analysis

Click to upload

Figure 1a. Upload your input file (ligand, receptor).

5. 2.2 Draw Molecule

To draw your input file (ligand ) go to Draw Molecule and sketch your molecule and import it
into galaxy either SMILES or mol format. This input can be used for all the compound library
searches and other modules in MPDS™® (fig.1b).
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Galaxy / MPDS 1.0.1 Using

|| . i e
Tools Draw your structure and add it to MPDS Galaxy! flistory SaC
( search tools O; Unnamed history
Molecule Editor: 12.3 MB
MPDS 1.0.1 ’ v P
3 | | 9., -0
Get Data = dPINNLQO0 @ TR My, Oy 30: imported SMILES file ® { 3
Draw Molecule - 1line
i A Ch IS C format: smi, database: ?
JMol Editor emical Structure - i
Editor N | XN HOU
€(C=CC1) (=C (N=1)CC20)C(C2)CC
DATA LIBRARIES 0 Z ! !
L t S
Target Library P 29: imported mol file ® (0%
~ ¥ OH 30 lines
Compound Library
format: mol, database: 2
DATA PROCESSING @l HOO
. Br
File-Format Converter 75Draw022817120720
1314 0 0 0 0 0 0 0 0 1 V2000
DATA ANALYSIS . 11.1280 -6.7600 0.0000 C o0
[ il 8.7770 -5.9800 0.0000 C o0
N Export Molfile to Galaxy ~ Export Smiles to Galaxy P T
Screening
Visualization Mol. Weight: 177.2423 Formula: Cy1H;sNO

Figure 1b. Draw molecule and import it into galaxy either SMILES or mol format

2. Data Libraries

3.1. Module 1-Literature

3.2. Module 2-Target Library

Galaxy / MPDS Analyze Data

Tools N .
- Mtb Targets Library Search (version 1.0.0)
(_ search tools 0)
Enter PDB ID:
MPDS 1.0.1 2. Enter PBD ID
Get Data
Upload File from your computer

Draw Molecule
DATA LIBRARIES Input example : 1BVR, 4G44 etc. MPDS Database Search Web Page from galaxy Interface
Literature This tools is still under development for automatic upload of files given by user.
Target Library --Thanks

Mtb Targets Library Search

Download Mtb TargetZ¥weags

format \
Compound Library \ .
DATA PROCESSING 1 . CIlck

File-Format Converter
Descriptor Calculation

DATA ANALYSIS
SAR

Docking

Screening

Visualization

GALAXY INBUILT

Text Manipulation

Filter and Sort

Join, Subtract and Group
Statistics

Graph/Display Data
Multiple regression
Multivariate Analysis
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Analyze Data

Using 10.4 MB.

Tools

(_search tools

MPDS 1.0.1
Get Data
Upload File from your computer

Draw Molecule

DATA LIBRARIES
Literature
Target Library

Mtb Targets Library Search
Download Mtb Targets in PDB

The following job has been successfully added to the queue:

22: Mtb Targets Library Search

You can check the status of queued jobs and view the resulting data by refreshing the History pane. When the job has been
run the status will change from ‘running’ to 'finished' if completed successfully or ‘error if problems were encountered.

History Fs R -

Unnamed history
10.4 MB

Download
PDB ID or

22: Mtb Targets Library @ ( &
Search

6,686 lines

format: tabular, database: 2

== 101

HEADER  OXIDOREDUCTASE/OXTDOREDUCTAS
REMARK 4 4G48 COMPLIES WITH FORMAT V.

REMARK 888

format
STRUCTURE OF CYP121 IN COMPL

VieW 1T

Compound Library
TITLE 2 BENZENE-1,3-DIOL

DATA PROCESSING EXPDTA  X-RAY DIFFRACTION
File-Format Converter < 2

Descriptor Calculation

DATA ANALYSIS 15: 2FUM.pdb ® ()R

SAR 5: CID 145823.sdf @R
Docking

Screening

GALAXY INBUILT

Text Manipulation

Filter and Sort

Join, Subtract and Group
Statistics

Graph/Display Data
Multiple regression
Multivariate Analysis

3.3. Module 2- Compound Library
3.3.1. Database ID Search:

~_ Galaxy / MPDS 1.0.1

Analyze Data

Tools
Database Id Search (version 1.0.0)

(_ search tools
Select database:

MPDS Compound Library ~

MPDS_ID as given in example

MPDS 1.0.1
Get Data

Upload File from your computer Enter MPDS ID:

w;\ MPDS ID

Draw Molecule

DATA LIBRARIES
Literature
Target Library
Compound Library MP!
Database Id Search searches

MPDS compound library using
database ID

tabase Search Web Page from galaxy Interface
s is still under development for automatic upload of files given by user.
--Thanks

Exact-structure Search searches
molecule in MPDS compound
library

Sub-structure Search searches
for sub-structure

Molecular Property Based
Search perform simple or
advance query on MPDS
compound library data

Fingerprint Based Search
searches using MPDS
fingerprints

Molecule cloud generates
molecule cloud

Library generator generates
molecule based on composition




Molecular Property Diagnostic Suite

MPDS ID: 26-01-100524
[Rolecuor Formio: |
— 0 CizHi7Ns0
N
I, CHg | N-methyl-2{[(2R)-
N morpholin-
2-ylimethyl}-
N 3H-imidazo[4 5-
A\ N blpyridin-3-amine
N
\
Remarks:
Remarks here...
Name/Synonyms:
Name/Synonyms here...
Molecular Properties:
|Mol. Wi. 24714 |LogP |-1.40
|HBD It |LogS |-2.33
pKal: 12.54; pKa2: ;
HEA "' )PK" pKa3: 6.15; pKod: 2.98
|Molcr refractivity |35.27 lPoIar surface area |7084
|Heavy atoms count |18 lRings count |3.00
[Rotatable bonds 14.00 |Polarizability 186

*Note-pKal,pKaZ are the acidic sites and pKa3, pKa4 are the basic sites of a molecule.
HBD: Number of Hydrogen bond donors.
HBA: Number of Hydrogen bond acceptors.
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3.3.2. Exact Structure Search:

Analyze Data

Tools .
Exact-structure Search (version 1.0.0)
(__search tools )"
Select File containing structure:
MPDS 1.0.1 32: Structure.sdf
Get Data Select input file format:

Upload File from your computer

Draw Molecule

DATA LIBRARIES
Literature
Target Library
Compound Library
Database Id Search searches

MPDS compound library using
database ID

still under development.

Exact-structure Search searches
molecule in MPDS compound
library

Sub-structure Search searches

History cn
Unnamed history

12.3 MB

32: Structure.sdf @0 R

for sub-structure

Molecular Property Based
Search perform simple or
advance query on MPDS
compound library data

Fingerprint Based Search
searches using MPDS
fingerprints

Molecule cloud generates
molecule cloud

Library generator generates
molecule based on composition

Using 12.3 MB

Tools

search tools

MPDS 1.0.1
GetPata

Upload File from your computer
Draw Molecule

DATA LIBRARIES

Literature

Target Library

Compound Library
Database Id Search searches
MPDS compound library using
database ID
Exact-structure Search
searches molecule in MPDS
compound library
Sub-structure Search searches
for sub-structure

Molecular Property Based
Search perform simple or
advance query on MPDS
compound library data

Fingerprint Based Search
searches using MPDS
fingerprints

Molecule cloud generates
molecule cloud

Library generator generates
molecule based on composition

DATA P!

: Molecular Property Diagnostic Suite

MPDS ID: 03-04-213023

Cietlz3DsN204
IUPAC
1,122.2-
pentadeuteriocthyl

(3R 4R.5S)-4-acetamido-
5-amino-3-pentan-
3-yloxycyclohexene-
1-carboxylate

me:

Remarks:

Remarks here...

Name/Synonyms:

here.

File-Format Converter
Descrigtor & "
DATA ANALYSIS
QSAR

Docking

Screening
Visualization

GALAXY INBUILT

1 s
Eilter and Sort

Joln, Subtract and Group
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lar Propertie:

Mol. Wt. 312.20 LogP -1.61

HRBD 2 Logs -1.51
pKal: 14.03; pKa2: ; pKa3:

FBA 6 pa 9.31; pKad: -1.65
Molar refractivity 80.17 Polar surface area 9065

Heavy atoms count ) Rings count 1.00

Rotatable bonds 14.00 Polarizability 177

*Note:pKal.pKa2 are the acidic sites and pKa3, pKad are the basic sites of a moleeule
HBD: Number of Hydrogen bond donors.
~ TBA: Number of Hydrogen bond acceptors.

History o

Unnamed history
12.3M8

£339: Exact-structure @)

error
An error occurred with this dataset:
Truncated Inchi of the input
molecule: InChl=15/C16H28N204
[c1-5-12(6-2)22-14-9-11(16(20)21-7
-3)8-13(17)15(14)18-10(4)19
/h9,12-15H,5-8,17H2, 1-4H3,
(H,18,19)/t13-,14+,15+/m0/s1
MPDS-ID of the query molecule is:
03-04-213008 MPDS-ID of the query
molecule is:

200

38: Structures.sdf @)%
175 lines

format: txt, database: ?

uploaded txt file

| JOL -




3.3.3. Sub-structure Search:

Galaxy / MPDS 1

Tools .
Sub-structure Search (version 1.0.0)
search tools ()
Select File containing sub-structure:
MPDS 1.0.1 | 40: Structure.sdf -
Get Data Select input format:
Upload Flle from your computer
Draw Molecule
DATA LIBRARIES
Literature
Target Library 5till under development.
Compound Library

Database Id Search searches
MPDS compound library using
database ID

Exact-structure Search
searches molecule in MPDS
«compound library

Sub-structure Search searches'
for sub-structure

Molecular Property Based
Search perform simple or
advance query on MPDS
compound library data

Fingerprint Based Search
searches using MPDS
fingerprints.

Molecule cloud generates
molecule cloud

Library generator generates
molecule based on composition

MPDS ID: 14-01-067628

MPDS ID: 14-01-067627

- CrsHi 202
Ol 40
N 2-{(cyclopropyimetiyl)
H (methyl)carbamoyljnsphthalen-
N 1-olate
o
N
H
+
N
(o] 0
|Remarks: Remarks:
(Name/Synonyms: Name/Synonyms:
[Name'Synonyms here.. [Name'Synonyms bere...
\lolecular Properties Molecular Properties
oL W LogP 014 oL We. 25411 fLozp 014
HED 1 Logs 574 HED 1 fLozs 574
HBA 1 fpxa [pKal: ; pKa2: ; pKa3: ; pKa4. HBA 1 pka [pKal: ; pKa2: ; pKa3: ; pKas:
Alolar refractvity 17.84 Polar surface area 55.17 [\olar refractivity 17.84 [Polar surface area 5517
[Heavy atoms count 19 [Rings count 3.00 [Heavy atoms count 19 [Rings count 3.00
[Rotatable bonds 5.00 [Potarizabitiry [137 [Rotatable boods 5.00 [Potarizabiticy [137
). 3 -06762
MPDS ID: 14-01-067626 MPDS ID: 14-01-067625
_
- o o
0L 4.0 SN
N
H N
N
o
Remarks: Remarks:
Remarks bere. Remmarks bere...
Name/Synonyms: Name/Synonyms:
Name Synomyms bare Name Synonyms bere...
B [Logp
= [t fLogs 574 = 1 [Logs 574
[FBa T pKa [pKal-; pKa2. ; pKa3- ; pKat. [EBA 1 pa [pKal. ; pKa2. ; pKa3. ; pKas
Niolar refracmary 1784 [Polar surface area 5517 [Notar refraceiviey 1784 [Potar surface area 5517
[Heavy atoms count 19 [Rings count 00 [Heavy atoms count 1o [Rings count [300
[Rotatable bonds 5.00 [Polanzabiliny 137 [Rotatable bonds [s.00 [Potarizabiticy [137
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3.3.4. Molecular Property-based Search:

Galaxy / MPDS 1.0.1 Analyze Data

Tools

search tools o) .~

MPDS 1.0.1

Get Data
Upload File from your computer

Draw Molecule

DATA LIBRARIES

Literature

Target Library

Compound Library
Database Id Search searches
MPDS compound library using
database ID
Exact-structure Search
searches molecule in MPDS
compound library

Sub-structure Search searches
for sub-structure

Molecular Property Based
Search perform simple or
advance query on MPDS
compound library data

Fingerprint Based Search
searches using MPDS
fingerprints

Molecule cloud generates
molecule cloud

Library generator generates
molecule based on composition

DATA PROCESSING
File-Format Converter

Molecular Property Based Search (version 1.0.1)

ield:
| Hydrogen bond acceptor (HBA) v
Field Operator:

Equal to v

Keyword:

4

Add more Conditions
Add more Condition 1
Connector Operator:
[anD +
Field:

‘ Molecular Weight (Mol. Wt.) [ "]
Molecular Formula

ALogP
Hydrogen bond donor (HBD)
Hydrogen bond acceptor (HBA)
Molar Refractivity

Topological Polar Surface Area

Total/Heavy Atoms

Rings Count

Rotatable Bonds
/_Polarizabili

o TIP: Please use LIKE Field Operator when using IUPAC Name, Molecular Formula, Remarks and Name/Synonyms in the Field value

System Message: ERROR/3 (<string>, line 6)

Document may not end with a transition.

Descriptor Calculation
Sr.No. Source ID Molecular Formula  Molecular Weight
1 81254820 C16H24N4 272.20
2 62781398 C14H28N202 256.22
3 82648576 C12H16N203 236.12
4 ZINC72192526 COH16N5+ 194.14
5 82474341 C13H14N202 230.11
6 84459040 C16H30N202 282.23
7 19528390 C8H12N404 228.09
8 52349284 C16H27N40+ 291.22
Q 52349282 C16H27N40+ 291.22
10 52349278 C16H27N40+ 291.22
11 75831150 C16H27N40+ 291.22
12 52349280 C16H27N40+ 291.22
13 79496934 C14H21N302 263.16
14 63027295 C13H24N202 240.18
15 83706632 C12H17N30 219.14
16 60654680 C16H19N302 285.15
17 84048566 C13H24N202 240.18
18 20918123 C17H19N30 281.15
19 7154525 C11H13N202S- 237.07
20 3485749 C11H14N202S 238.08
21 81340404 C10H9F3N403 290.06
22 85545714 C13H14N202 230.11
23 ZINC32541243 C15H15N502 298.13
24 39782185 C15H15N502 298.13
25 64634347 C11H20N40S 256.14
26 61902106 COH7F3N202S 264.02
27 63791537 C12H19NO3S 257.11
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Total/Heavy Atoms

20
18
17
14
17
20
16
21
21
21
21
21
19
17
16
21
17
21
16
16
20
17
22
22
17
17
17

No. of Rings

2.00
1.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.00
2.00
4.00
1.00
1.00
2.00
2.00
3.00
3.00
2.00
1.00
2.00

No. of Rotatable

10.00
11.00
6.00
3.00
6.00
8.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00
11.00
3.00
10.00
8.00
4.00
8.00
8.00
9.00
6.00
6.00
6.00
6.00
7.00
8.00



3.3.5. Fingerprint-based Search:

Galaxy / MPDS 1

Tools X - .
Fingerprint Based Search (version 1.1.0)
search tools [
Nature of Compound Chain:
MPDS 1.0.1 Cyclic v

No. of Rings:

Upload File from your computer 2 Rings “

Draw Molecule Compound Nature:

DATA LIBRARIES Heteroaromatic

Literature No. of Rings Containing Hetero-atoms:
Target Library 2 Rings °
Compound Library

Database Id Search searches
MPDS compound library using
database 1D

Exact-structure Search © what it does
searches molecule In MPDS
compound library

Note
Sub-structure Search searches

for sub-structure

Molecular Property Based
Search perform simple or
advance query on MPDS
compound ibrary data
Fingerprint Based Search
searches using MPDS
fingerprints

Molecule cloud generates
molecule cloud

Library generator generates
molecule based on composition

MPDS ID: 23-17-000002

C14H0BrN3028
2-[[5-(5-bromothiophen-
2-y1)-1,3,4-oxadiazol-
methyl-pentan-
3-ylamino]ethanol

H3C

HiC HO

MPDS ID: 23-17-000010

o m
(2R,68)-4-{4-[(5-bromo-
N 3-methylfuran-

N 2-ylformamido]butyl}-
2,6-dimethylmorpholin-4-ium

Br

MPDS ID: 23-16-000009

[Molecular Formula:

({[(foran-
2-ymethyl]carbamoyl}methyl)-
Nemethyl-2- {methyl[2-
(thiophen-
2-yl)ethyl]Jamino}acetamide

13|Page

Querying may take time as due to search from millions of molecules depending upon number of filters chosen.

© compound Library Search is used to search compounds from MPDS repository containing millions of molecules.

History c o

Unnamed history
12.3M8

#+42; Fingerprint Based ® { %
Search

MPDS ID: 23-17-000004

)
\\

HsC

CHgs

C14HBrN3028
1-[4-(5-bromo-
4-methylthiophene-
2-carbonyl)piperazin-1-y1]-
2-(dimethylamino)ethanone

MPDS ID: 23-16-000003

CH3

N\ CH3
NH

ZI

H3C CH3

[Molecular Formula

N-(3,5-dimethyl-
1,2-oxazol4-yl)-N-{1-
(2,5-dimethylthiophen-
391)-
2-methylpropyl]oxamide

MPDS ID: 23-15-000005

CH3

[Molecular Formula:

Cy7HyNsS

1-{4-butyl-5-(pyridin-
3-ylmethylsulfanyl)-1,2,4-
triazol-3-y
N,N-dimethylpropan-
1-amine




3.3.6. Molecule cloud:

Galaxy / MPDS

Using 811.0 MB

Tools

search tools o

MPDS 1.0.1

Get Data
Draw Molecule

DATA LIBRARIES
Literature
Target Library
Compound Library
Database 1d Search searches

MPDS compound library using
database ID

Exact-structure Search
searches molecule in MPDS
compound library

Sub-structure Search searches
for sub-structure

Molecular Property Based
Search perform simple or
advance query on MPDS
compound library data

Fingerprint Based Search
searches using MPDS
fingerprints

Molecule cloud generates
molecule cloud

Library generator generates
molecule based on composition

Galaxy / MPDS

>

. History E
Molecule cloud (version 1.0.0)
imported: Molecule cloud
Input file containing scaffold with their frequency:
104.6 KB
1: Pasted Entry |
Scaffolds In Smile format and Its frequency (see below for Input file format) 2: Molecule cloud on data ® { %
1
104.0 KB
format: png, database: ?

[*[01Y]

Exe

This tool generates molecule cloud allowing visual representation of the most common structural features of chemical databases In a form of a cloud dlagram.
image in png fommst

Example
Note Select the Convert spaces to tabs option while uploading the following Input file using Upload file tool.

1: Pasted Entry @0 R

Input file:

clccceel 417305

0=C(Ncicceeel )c2cceec2 78563
0=5(=0)(Nc1cceeel Je2ceeee2 46713
(COcicccee)Ne2eccee2 39163
(CNeicecee1)Ne2eeeee2 33806
0=C(NCclccece )Ne2cccee2 33753
0=C(NCc1cceeel)c2cecee2 27929
cicencel 27356
0=C(NCcicceee1)C(=0)Ne2cceee2 26505
C1CCNCC1 21150
C(Oc1ccceel)c2cccec2 17728

cicescl 17400
(Ncicceee1)C=Ce2cccec2 16908
(NC(=S)Nclccceel )e2cceee2 16410
Output:

Using 811.0 MB

Tools

search tools o

MPDS 1.0.1
GetData
Draw Molecule

DATA LIBRARIES

Literature

Target Library

Compound Library
Database Id Search searches
MPDS compound library using
database ID

Exact-structure Search
searches molecule In MPDS
compound library

Sub-structure Search searches
for sub-structure

Molecular Property Based
Search perform simple or
advance query on MPDS
compound library data

Fingerprint Based Search
searches using MPDS
fingerprints

Molecule cloud generates
molecule clou

Library generator generates
molecule based on composition

DATA PROCESSING
Elle-Format Converter
Descriptor Calculation
DATA ANALYSIS

SAR
Docking

Screening
Visualization
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History F

Imported: Molecule cloud
104.6 KB

2: Molecule cloud on data ® {/ 3¢
4 ~
104.0 KB

format: png, database: 2
HO0

Image in png fozmat

1; Pasted Entry ®0%

Scaffold cloud generated through MPDS




3.3.7. Library Generator:

Galaxy / MPDS 1.0.1 Analyze Data Using 811.3 MB
Tools ; . History E -
Library generator (version 1.0.0)
search tools o Unnamed history
Input the composition of elements: P
MPDS 1.0.1 6HE
2: Library generator
S=bialn Library containing: * ®/%
Draw Molecule Job is currently running
All chemically possible structures v 0] )
IMol Editor A Chemical v
Structure Editor
: eon
DATA LIBRARIES 4,539 lines
" format: txt, database: 2
Literatur This tool looks for the various permutations of elemental compositions and generates a library comprising all chemically valid molecules with same chemical composition. It discards all chemically CCeeee CoHE molecules 217
Target Library impossible, molecules. Duration: 783 miliseconds
Compound Library For detailed information that how this tool works, click here 200
Database Id Search searches
MPDS compound library using com azzarinsas

database ID

00 0 0 0 0599 V200

Exact-structure Search
searches molecule In MPDS
compound library

< >
Sub-structure Search searches
for sub-structure
Molecular Property Based
Search perform simple or
advance query on MPDS
compound library data
Fingerprint Based Search
searches using MPDS
fingerprints.
Molecule cloud generates
molecule cloud
Library generator generates
molecule based on compositi
[ History - o
CDK 0601160043
history
6 7 0 0 0 0 0 0 0 0999 v2000
0.0000  0.0000 0.0000Cc 0 0 0 0 0 0 0 0 0 0 0 0 152.3 KB =
0.0000 0.0000 0.0000 C 0O 0 0 0 0 0 0 0 0000
0.0000 0.0000 0.0000 C 0 0 0 0 0 00 0 0 000 1: Libra enerator ® R
0.0000 0.0000 0.0000 C 0 0 0 0 0 0 0 0 0 000 4,539 lines
0.0000 0.0000 0.0000 C 0 0 0 00 O0O0O0OO0OO0OO0OO0 format: txt, database: 2
0.0000  0.0000 0.0000C O 0 0 0 0 0 0 0 0 0 0 O CCCCCC C6HB molecules 217
1 2 i g g g g Duration: 805 miliseconds
2 31000 0 @O0 A=
2510000 CDR 0601160043
3 4 2 0 0 0 O
4 6 1 0 0 0 O € 7 0 0 0 0 0 O O 0999 V20t
5620000 0.0000 0.0000 0.0000C 0 0
M END
> <Id> 0.0000 0.0000 0.0000C 0 0
1 <| m »
> <can_string>
010001001010000200000001000002000000
$888
CDK 0601160043
& 7 0 0 0 0 0 0 0 0999 v2000
0.0000 0.0000 0.0000 C 0 0 0 0 0 0 0 0 0 0 00
0.0000 0.0000 0.0000 C 0 0 0 0 0 0 0 0 00000
0.0000 0.0000 0.0000 C 0O 0 0 0 0 0 0 0 0 000
0.0000 0.0000 0.0000 C 0O 0 0 0 0 0 0 0 0 000
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4. Data Processing

4.1. Module 4- File Format Convertor

4.1.1 Converter
Step 1: Upload your ligand file from Get Data (fig.1).

Step 2: Click on file format convertor (Module 3) then go to convertor to interconvert
molecule file format. Select desired output file format. Click on "Execute” button (fig. 2).

~_ Galaxy / MPDS 1.0.1

Analyze Data

Using 17.1 KB

Tools

2. Select desired

Converter (version 1.6)

(_search tools

Uploaded input file

input file:
5: CID_145823.sdf |

output file format

MPDS 1.0.1
Get Data

output format:

5: CID 145823.sdf

17.1KB

@R

Upload File from your computer mol2

Draw Molecule
remove input file when finished:

O

DATA LIBRARIES
Literature

Target Library
Compound Library

—— 3. Submit

DATA PROCESSING
File-Format Converter

This tool can be used to convert between different molecular file-formats. Supported formats are mol2, sdf, drf, pdb, ac, ent, brk, hin,

mol, ~—odb.gz, ac.q7, ent.gz, brk.gz, hin.gz, mol.qz, xyz.qz.
0
1.Click |
—————

Converter interconvert
molecular file-formats ———

Generate 3D coordinates (with
added hydrogens) from a 2D
coordinate file

Descriptor Calculation

DATA ANALYSIS
QSAR

Docking
Screening
Visualization

GALAXY INBUILT

Text Manipulation

Filter and Sort

Join, Subtract and Group
Statistics

Graph/Display Data
Multiple regression
Multivariate

Figure 1

Step 3: The converted output file appears in the history which can be

-_ Galaxy / MPDS 1.0.1

Shared Data~

Analyze Data

Tools History N\ > o
The following job has been successfully added to the queue: \
(_ search tools Q) Unnamed history
6: Converter on data 5 21.8 KB
MPDS 1.0.1 You can check the status of queued jobs and view the resulting data by refreshi Download
Ay run the status will change from 'running’ to ‘finished’ if completed successfully o 6: Converter on data 5 0%
) 156 lines
Upload File fi t
ELE D& T VA G AL format: mol2, database: 2
Draw Molecule | execution host: mpds.osdd.net | |
execution time: 2017-02-26,
DATA LIBRARIES T¥8:09:20 (IST) |
Literature
TN H) wrote 1 molecules.
- (61}
Compound Library
@<TRIFOS>MOLECULE
DATA PROCESSING
" 145825
File-Format Converter
Converter interconvert 57980
molecular file-formats SALL
Generate 3D coordinates (with USER_CHARGES
added hydrogens) from a 2D
coordinate file
5: CID 145823.sdf @R

Descriptor Calculation

Figure 2
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4.1.2. Generate 3D coordinates

Step 1: Select input file from local computer and click on “Execute” button to upload (fig. 1).

Step 2: To generate 3D coordinates of input file go to generate 3D coordinate sub module (fig
4).

~_ Galaxy / MPDS 1.0.1 Analyze Data

Tools - j ‘ - . Uploaded input &

Generate 3D coordinates (versi==* 2
(_ search tools Q) 2 . —rramed
— | seclectiigand nput format: 2. Select input file format | 275 K
MPDS 1.0.1 SAf YV —
Get Data Input_ligand: 5: CID 145823.sdf @0 R
Upload File from your computer 5. CID 145823.sdf -

——= 3. Select input file

[DrawiMolecule Select Ligand Output format:

DATA LIBRARIES mol2 V‘
Literature

Taret Library =3 4. Select Output file format |

Compound Library

DATA PROCESSING This pr am utilizes obabel to convert 2-dimensional coordinate file to a 3-dimensional coordinate file. Currently, only the listed formats
File-Format Converter are su| d, other formats will be added as per requirement.

Converter interconvert
molecular file-formats

Generate 3D coordinates (with . .
e ety e O 5. Submit job

coordinate file

Figurel

Step 4: Results: the 3D coordinates file can be seen and downloaded from history (fig.5).

~_ Galaxy / MPDS 1.0.1 Analyze Data

( search tools o)
e 8: G te 3D dinat data 5
enerate 3D coordinates on data 2w
MPDS 1.0.1 You can check the status of queued jobs and view the resulting data by refreshing the History pane. When the job has been
Get Data run the status will change from 'running' to 'finished" if completed successfully or ‘error' if problems were encountered. 8: Generate 3D 0%
coordinates on data 5

Upload File from your computer

0
ool o The following job has been successfully added to the queue: VleW reSUItS Ea

122 lines
Draw Molecule format: text, database: ?
‘ HOU
DATA LIBRARIES d
_ Downloa .
Literature @<TRIPOSSMOLECULE
Target Library 145823
Compound Library 5758 000

supLL

DATA PROCESSING

File-Format Converter GASTEIGER
Converter interconvert

molecular file-formats 5: CID 145823.sdf @R

Generate 3D coordinates (with
added hydrogens) from a 2D
coordinate file

Figure 2
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4.2. Descriptor Calculator

4.2.1. PaDEL Descriptor Calculator

o Step 1: Upload your ligand file from Get Data (fig.1). Select Smile file from local
computer and click on “Execute” button.

o Step 2: Submitting descriptor calculation job: (Fig. 2).

o Step 3: Results: In the history panel of MPDS home page user can see the jobs
completed and can download results (same as CDK descriptor results).

~_ Galaxy / MPDS 1.0.1 Workflow ~ Shared Data~  Visualization elpv  User~ Using 38.9 KB
Tools ) History FS A -

PaDEL (version 1.0.0) .

search tools o)~ 2. Select lnput Unnamed history
sdf_file:
2 38.9 KB
MPDS 1.0.1 5: CID_145823.sdf ~ S—
5: CID 145823.sdf @R

e wo  ————o 3 Select to calculate 3D descriptors

Get Data calculate 3d descriptors:
Draw Molecule

calculate fingerprints:

DATA LIBRARIES NO ~

1. Click =3 4. Select to calculate fingerprints ‘
= A

DAT, run cor; ile will be in CSV format.
Fi

EileJ , 5. Submit job

Figure 1

4.2.2.CDK Descriptor Calculator

o Step 1: Upload your ligand file from Get Data (fig.1). Select .sdf file from local
computer and click on “Execute” button.

o Step 2: Submitting descriptor calculation job: For descriptor calculation user may choose
all types of descriptors available or may use geometrical, constitutional, electronic,
topological or hybrid descriptors for calculation. For fingerprint calculation user have
choice for various fingerprints like standard, extended, PubChem etc. (Fig. 6). The recent
version (i.e.CDK-1.4.2) do not supports descriptor and fingerprint calculation
simultaneously.

o Step 3: Results: In the history panel of MPDS home page user can see the jobs completed
and can download results (fig 7).
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~_ Galaxy / MPDS 1.0.1

Analyze Data

Using 38.9 KB

Tools

search tools

MPDS 1.0.1
Get Data
Upload File from your computer

Draw Molecule

DATA LIBRARIES
Literature
Target Library
Compound Library
DATA PROCESSING
File-Format Converter
Descriptor Calculation
PaDEL "PaDEL Descriptor Tool"

CDKDescriptorCalculation "CDK
Tool"

SDF:

CDKDescriptorCalculation (version 1.0.0)

5: CID_145823.sdf

Exe:

N\

|

2. Select input

run command w ‘Afile format only and output file will be in txt format.

———

~_ Galaxy / MPDS 1.0.1

5. Submit job

CDK descriptor

Analyze Data

Figure 2

History F R -

Unnamed history
38.9 KB

5: CID 145823.sdf

Uploaded. sdf file

Using 38.9 KB

Tools

(_search tools

MPDS 1.0.1
Get Data

The following job has been successfully added to the queue:

10: CDKDescriptorCalculation on data 5

You can check the status of queued jobs and view the resulting data by refreshing the History pane. When the job has
run the status will change from 'running’ to 'finished" if completed successfully or ‘error’ if problems were encountered.

History fs N -

Unnamed history

View result

mputer

Upload File from your

Draw Molecule

DATA LIBRARIES
Literature
Target Library
Compound Library
DATA PROCESSING
File-Format Converter
Descriptor Calculation
PaDEL "PaDEL Descriptor Tool"

CDKDescriptorCalculation "CDK
Tool"
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Calculated
Descriptor

r\

Download result |

Rerun job

Figure 7

5

2 lines

format: txt, databas
ALOGPDescriptor(]
AminoAcidCountDescriptor
APolDescriptor(]
AromaticAtomsCountDescriptor[]
AromaticBondsCountDescriptor[]

™=AtomCountDescriptor(]

AutocorrelationDescriptorCharge[]
AutocorrelationDescriptorMass[]
AutocorrelationDescriptorPolarizability
{1
HOO

ALOGPDescriptor AminoAcidCount



5. Data Analysis

5.1. QSAR

QSAR Model Building: In MPDS'® data mining there are three tools for QSAR model building.
1. SVM light
2. McQSAR
3. Weka

5.1.1. QSAR Model Building using McQSAR

MCcQSAR builds regression model which can be further used for predicting activity values (in
terms of 1C50, LD50 or EC50 values or as per requirement, user may choose appropriate field of
interest from file). McCQSAR model building requires preparation of appropriate descriptor files
as it needs activity (or any appropriate field) column.

Input: .sdf

o

o

20|Page

Step 1: Upload your input file (.sdf )from Get Data (fig.1).

Step 2: Calculate its CDK descriptors as mentioned earlier in Cdk descriptor
calculation (fig 15).

Step 3: After descriptor calculation user need to add Activity information (e.g.
Activity, IC50, mIC or EC50 etc.) to the descriptor file. To add activity information
first click on Text Manipulation — Paste and select descriptor file and uploaded
activity file from history in appropriate manner (activity at last is preferable) and
valid separator (fig.16). On execution resultant file will be input for McQSAR
model building.

Step 4: The resultant file obtained from previous step is input for McQSAR model
building. There are many options are available for Pre Processing and selecting
parameters (fig.17) in tool, ‘Build OSAR Model’ in Data mining section. It is
advisable to select all preprocessing methods to avoid any complication for model
building and also for obtaining significant model(s). Click on “Execution” button.

Step 5: Results of McQSAR build model obtained in logs file and model file

(fig.18).



Activity of already built model can be predicted by using one of the sub modules of Data mining

module i.e. Predict activity using McQSAR.

o Step 6: For prediction, calculate CDK descriptor for sdf file (compounds whose
response values need to calculate). Here we used a sdf file whose activity need to be
predicted (we have prior information about its activity values as we need to check
reliability and significance of result) (fig.19).

o Step 7: On execution user will get result of prediction (‘Prediction Result’) and log

file (Standard Output) (fig.20).

Galaxy / MPDS 1.0.1 Analyze Data Using 813.4

Tools MOLTD poescriptor Ami T o0 t t‘ ‘t f'l ond vesc®| History )
i 074100000 l'allllllg set activl y 11€e 7 [ |
search tools L)) 1.75449999999 5
-1. ,2.91487329,38.8 =i DL
- 3000000000004, 8 345c5;493w: O oo BT f e T
HBEDSiLo.L 15000000000004, 1. 0,0,0,0,0,0,0,0, u u 0.0,0,0,0,0,0,0,0,0 56.5716 oo g bty
Get Data 3 00000001 0 0,0,0,0,0,0,0,0,0,0,0,0,0 uploaded txt file
0,0,0,0,0,0,0,0,0,0,0,0 [=[6]7]
Upload File fror e . ,0,9,0,0,0,0,0,0,0,0,
pload File from your computer 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 2999 uawm
Draw Molecule 0 0,0,0,0,0,0,0,0,0,0,0,0,0 899999997 activicy

1,
6100000003, 139.438159999
/93.9936  0,0,0

0 0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,
.0,0,0,1,0,0,0,0,0,0,0,0,0,

,0,0,0,0,0 999¢
10,0,0,0,0,0,0,0 66.9196529959¢
48.392101999999994

7.4057121264

DATA LIBRARIES 002, 0. ")M 19

006,0.91814

””:13" 9,0,0,9,9,0,9,0,9,0,9,0,9,0,0,0,0,0,0,0 €3.7162739999¢
Target Library ,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 46. 995999986
Compound Library 7380000000003 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 3.8260669999¢ | @
70851 9000000000002 0,0,0,0,0,0,0,0,0,0,0,0,0, /0 0,», 0 €5.339273999 [
waea 146. 00Gaaaaa2 s e R 3046529999

DATA PROCESSING

" CDK Descriptor File ez asu
3925 383 ;, data 11
165299991 71 lines

L 139
E ,;4»
99989, 135

File-Format Converter
n Jati
PaDEL "PaDEL Descriptor Tool”

CDKDescriptorCalculation "CDK €1
Tool" 0,0,0,0,0,0,0,0,0,0,0,0 45.259101999999984 0 format: txt, databas
0023,120.5315 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 &1.6850319999999€4 0 ALOGPDescriptor(]
DATA ANALYSIS 99999 AminoAcidCountDescriptor[]

19,90.8052 0,0,0,0,0, ,\> L, 0,0, U 0,0,0,0,0,0,0,0,0 54.1406179"
84.982 0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0,0 47.95344599999998 APolDescriptor(]

OSAR

5.51060000000001 0, .0,., . 0,0,0,0,0,0, ,0,0 61.07623899599 AromaticAtomsCountDescriptor(]
Build QSAR Model builds QSAR 2,132.778000000000; 0,0, U. ,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 €2. 'J‘J 139999¢ AromaticBondsCountDescriptor{]
model using McQSAR 002, 3. 808352250 000001, 121.98740000000004 0, 0 0.0,0,0,0,0,0,0,0,0,0,0,0' 64.52044599999993 AtomCountDescriptor{]

0194831599

99945, 0. 5,116.4167000000000 0,0,0,0,0,0,

,0,0 0,0,0,0,0,0,0 €4.4234109993¢ AutocorrelationDescriptorCharge[]
£0,0,0,0,0,0,0,0,0,0,0,0,

Pre

55999999999, 111.153 0, 99999 Autocor iptorMa:
Using already built QSAR model ,115.744799 9 0, ,0,0,0,0,0,0, u r ,v, 0,0,0 57.50 127399999997 AutocorrelationDescriptorPolarizabi

0,¢,9,0,0,9,0,0,0,0,0,0,0,0 0 o 36 Tyl
m’mrﬁciwm"‘/me’ 99995, 106. 3 0,0.0,0,0,0,0,0,0.0,0, J,‘J,(‘,U,U,U, , . 13910199999999 0] °)
csv to arff file in weka 0,0,0,0,0, 0,0,0,0,0,0,0,0,0, .792687999999984 0 -

292 0,0,0 ) 0, 0,0 .7102039999999€ 0

Convert arff to csv Converter 0092995999595¢ 1292 0,0,0,0,0,0, 10,0,0,0,0,0,0,0,0, 102035995959¢ o O —
T eI s 9283999999999983, 0. 507 0,0,0,0, 0:0.0, 0,0,0.0,0,0, 0,0,0,0,0, 5169969599994

-0.44669999999999926, 0. 19<;%'r.nq%q’99913 H" 6825
4300000

0,0,0,0 63.45861799599996 iptor  RPolne

riptor CarbonTypes

70.0.0,0,0,0,0,0,0,0.0,0,
10,0,0,0,0,0,0,0,0,0,0,0,0,0 6442341095999
0,0,0,0,9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 53.
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, '1 0,0,0 62.3
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 71.0€3
+03859999999997 0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, ) o,

Convert csv to_arff Converter
csv to arff file in weka

L0336 D o, E',J,v.

0
2739999
8599995¢

pror Heo:

25561290 mMm?, 12490745

MannholdLogPoescris
Filter Filters in weka

wekatool Data mining software

; K gl 3
in java weka 000000000002, 9.42735616000 0, T o o 9 o < >
, sooocnoconet s 4273cc1 t .sdf fil
:l:ll((:Evaluate Evalutation in n%w;;;%ca:wd,\ 976 l'allllllg set .S e e C 4061999
i i PP _— 11; training_set.sdf @ (3%
Build QSAR Model: SVMIight . 164995999599988, 0 9999 | 7257 lines
e ot ~1.6981000000000006, 2. 683543610000002, 131 0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 75.1145829985¢ ¥

6. Figure 15

21|Page



Input in .csv file format
(Activity of the molecules + Descriptor Values)

Tools ‘ Name,nAcid, ALogP, Alogp2, BMR, apol, nakromAtom, nAromBond, nAtom, nHeavyAtom, nH,

] ZINC78964140,0,0.8466,0.71673156,11.3123,5.940379,0,0,5,2,3,0,1,0,0,0,0,0,
DATA ANALYSIS ZINC00901212,0,0.6355,0.40386025,16.2707,8.380379,0,0,7,4,3,0,3,1,0,0,0,0,
SAR ZINC15633215,0,-1.3416,1.79989056,5.6967,6.860758,0,0,8,2,6,0,1,1,0,0,0,0,
ZINC60185668,0,0.0694,0.00481636,12.3972,5.72,0,0,4,4,0,0,2,2,0,0,0,0,0,0,

Build QSAR Model builds QSAR  ztwc25783052,0,0.0505,0.00255025,13.0125,8.322758,0,0,9,3,6,0,2,0,1,0,0,0,
model using McQSAR ZINC15633213,0,-1.2393,1.53586449,11.3934,9.954344,0,0,11,3,8,0,2,1,0,0,0,
ZINC7176%112,0,-0.1854,0.03437316,14.709,10.614344,0,0,11,3,8,0,3,0,0,0,0,

Predict Activity Using McQSAR  zINC12358605,0,-0.1076,0.01157776,12.5551,8.322758,0,0,9,3,6,0,2,0,1,0,0,0

ZINC00895973,0,0.5725,0.32775625,14.0581,7.415586,0,0
ZINC79313748,0,0.1116,0.01245456,4.1429, 6.088793,0,0,
ZTNCRAA?2AIN.N.N BAR1T.N 14721.13% T364.7 NSRBAA.N-N.A.

Using already built QSAR model

Bt~
<
N oW
e
RE=
5
SR
<
o
o~
S o-
<
oo~
<
oo
Do~

Convert csv to arff Converter
csv to arff file in weka

Galaxy / OSDD-MPDS 1.0.1

Tools History ce
e —| Paste (version 1.0.0) . .
GALAXY INBUILT . 1. Descriptor File CDK_MCQSAR_12decld
Paste:
q - - 559.2 KB
Text Manipulation 2D -
Add column to an existing and: 4: train_activity.bxt @R
dataset . o e
4: tran_sathtyed [ 2. ActhltV | 3:log File eI R
Compute an expression on every | peiimit by: e
omma 2: Descriptors File -
row & |+ 71ines
Concatenate datasets . ° format: txt, database; 2
Sl to-head = 3. Delimiter | Wob
Cut columns from a table Title, nsmallRings, nAromRings, ndingalocks,
(i ] PEW . etal_unity, Weta2_unity, Weta3_umity, WT_t
Merge Columns together 4. Submlt Job MI-R, MDEC- 11, MDEC-12, MDEC - 13, MDEC- 14, MDEC
Convert delimiters to TAB What it does . hs_sCH3, khs_dOH2, khs_ssCHZ, khs,_ECH, khs,

Create single interval as a new
dataset

This tool merges two datasets side by side. If the first (left) dataset contains cokumn assignments such as
would lie to change column assignments, click the pencil icon in the history ten

, start, end and strand, these will be preserved. However, if you

, khs_350, kh_nn0, khs_sF, khs_sSir3, khs_ss!

, Khs_sssssAs, kha_sSeH, khs_dse, khs_ssSe, ki

[I

[+]

Change Case of selected
Example

columns 1: training_set.smi ® (K
First dataset:

Paste two files side by side sl

Remove beginning of a file N §

Select random lines from a file Second dataset

Select first lines from a dataset | 20
30
Select last lines from a dataset 48

Figure 16

1. Input descriptor

+ Activity File
————
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QSAR
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Predict Activity Using McQSAR
Using already built QSAR model
Convert csv to_arff Converter
csv to arff file in weka
Convert arff to csv Converter
arff to csv file in weka
Convert csv to arff Converter
csv to arff file in weka
Filter Filters in weka

wekatool Data mining software
in java weka

Analyze Data

Build QSAR Model (version 1.0.0)

Select File containing descriptors:
15: Paste on data 13 and data 14 v

Enter the column header whose value to |
Activity

st s ney ooy e 2o IN@Me of response column

Perform preprocessing:
Select All Unselect All

Exclude Correlated Descriptors
Exclude Identical Conformesa
xclude Inactive Ce
Exclude Sparse Conformers
Exclude Sparse Descriptors
Exclude Descriptors with zeros
pre-proccessing removes redunancy and excludes §n necessary features

3. Preprocessing options

Enter percentage of bins the compounds are
3fold
Default is 3 fold

4. Various options

vided to when p!
Enter the number of repetitions for the cross-

imma:
5

User may choose any number, but higher number df repetition will take more step

Select Collinearity cutoff:

0.2 v
This is a threshold value for excluding the other
use higer values

=— 5. Submit

Cross validation The number of bins (Sth parameter) the compounds are divided to when performing cross-validation. Value between zero and one is
interpreted as percentage of the data size. Thus values 10 and 0.1 both cause the data set to be partitioned to ten bins. Value equal to zero or one causes
leave-one-out (LOO) cross-validation. The actual bin size, i.e. the number of compounds in each left-out set, is adjusted according to each equation's

riable of all variable pairs whose correlation coeffient value is higher than the cutoff value its better to

weka

Build QSAR Model: SVMlight
create model using SVMIlight

Classify Data :SVMlight classify
data using model given by SVM

if necessary, to ensure that the fit is (over)determined.

Input File should be comma-separated file as follows

Molecule_ID,Descriptor1,Descriptor2,Descriptor3,Activity
Mol_2,1,2,-1,4

Mol_2,1,3,-1,9

Mol_2,1,4,-1,16

Figure 17

Using 813.6 M

History < &
MCQSAR
844.7 KB

15: Pasteondata13 @® (%
and data 14

71 lines

format: txt, database: ?

(~10] %]

ALogEDeseriplor Aul

MannholdLos

wienertumse

14: train_activity.txt @ {
71 lines

format: txt, database: 2

uploaded txt file

~[O1 %]

5.428194141

13: @0 R

|

71 lines

format: txt, database: ?
ALOGPDescriptor[]
AminoAcidCountDescriptor(]
APolDescriptor]
AromaticAtomsCountDescriptor{]
AramaticRanderauntNacerintari1

The following job has been successfully added to the queue:

6: Model

7: Logs

You can check the status of queued jobs and view the resulting data by refreshing the History pane. When th¢

‘finished" if

or ‘error’ if p were

Log File

History <

CDK_MCQSAR 12decl4
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McQSAR Model |

Figure 18

707.0 KB
I:Logs ®(
6: Model ®(
1line

format: model, database: 2

=161} 7

Activity = plus(avg(const(9.7188),!
aash), qspline(2.46703,WTPT-4)), gau
4))), max(max(max(max(gauss(-4.1681
WTPT-4))), gauss(-11,787,0.684768,
8571 ©.228571 3.83525 0.228571 3.8

19523 ©.542077 4.50974 0.239046 4.
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data using model given by SVM

Galaxy / MPDS 1

Predict Activity Using McQSAR (version 1.0.0)

Select molecule file with descriptors whose activity to be predict= 1
~ .

7: PaDEL1 on data 5

This file should not contain the value to be predicted

Select model file:

2: Build QSAR Model on data 1

This file should be created by Build QSAR model

ecute

Note Model file should must 29, Build QSAR

Example Input file
Molecule_ID,desc1,desc2,desc3
"M1",1,2,-1

"M2",1,3,-1

"M3",1,9,-1

"M4",1,10,-1

"M5",1,11,-1

"M6",1,12,-1

History F -
o - QSAR_MCQSAR
Descriptor File of 52k
o o 7: PaDEL1 on data 5 @0 R
unknown activity sdf file won

5: UnknownAct.sdf

2: Build QSAR Modelon @ 3¢
data 1

1 line

format: model, database: ?

McQSAR version 1.2.3.74 64-bit build
Apr 18 2012 22:22:14 Copyright (c)
2003-2012 Mikko 1. Vainio. All rights
reserved. McQSAR =
Multiconformational Quantitative
Structure-Activity Relationships.
Described in Vainio M3, Johnson MS

~
2. Model build by McQSAR

3. Submit Job

(2005) 1. Chem. Inf

[~[61%] =
Activity = vast (descid

< >
Lid.csy @R

Figure 19
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DATA LIBRARIES

farget Library
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DATA PROCESSING
file-Format Converter
Qescriptor Calculation
DATA ANALYSIS
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Build QSAR Model builds QSAR
model using McQSAR

Predict Activity Using McQSAR
Using already built QSAR model

Convert csv_to_arff Converter
csv to arff file in weka

Convert arff to csv Converter
arff to csv file in weka

Convert csv to arff Converter
csv to arff file in weka

Filter Filters in weka

wekatool Data mining software
in java weka

WekaEvaluate Evalutation in
weka

Build QSAR Model: SVMlight
create model using SVMlight

Classify Data :SVMIight classify
data using model given by SVM

Docking

Scheninu
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The following job has been successfully added to the queue:

History F+ 2K 1

QSAR_MCQSAR

23: Predict Activity Using McQSAR on data 2 and data 7

495.8 KB

You can check the status of queued jobs and view the resulting data by refreshing the History pane. When the job has been run the status will

change from 'running’ to ‘finished" if completed successfully or ‘error" if problems were encountered.

23: Predict Activity ® /&
data 7

15 lines.

format: txt, database: 2
MCcQSAR version 1.2.3.74 64-bit
build Apr 18 2012 22:22:14
Copyright (c) 2003-2012 Mikko J.
Vainio. All rights reserved.
MCcQSAR = Multiconformational
Quantitative Structure-Activity
Relationships. Described in Vainio

Result Of Pl‘edicﬁon ;Anjf Johnson MS (2005) J. Chem.

[~[O1%]

< >
7:PaDELlondata5 ® /%
5: UnknownAct.sdf @ (R
2:Build QSAR Model @ ( &
on data 1

1 line

format: model, database:
McQSAR version 1.2.3.74 64-bit
build Apr 18 2012 22:22:14
Copyright (c) 2003-2012 Mikko J.
Vainio. All rights reserved.
MCcQSAR = Multiconformational
Quantitative Structure-Activity
Relationships. Described in Vainio
M3, Johnson MS (2005) J. Chem.

We compared the predicted value with those of actual values and result is shown in table 1.



|Compound Activity Actual Values

|moll 6.49483 6.443697499
|mol2 7.08538 6.397940009
|mol3 7.08538 6.337242168
|mol4 7.08538 6.145693958
_|molS 7.08538 6.124938737
|mol6 7.08538 6.004364805
|mol7 7.08538 6.663540266
|mol8 7.08538 6.13667714
|molg 7.08538 6.823908741
|moll0 7.08538 6.425968732
|molll 7.08538 6.045757491
|moll2 6.49483 6.420216403
|moll3 7.08538 6.193820026
|moll4 7.08538 7.096910013

Tablel: Actual Vs Predicted values
NOTE: For demo purpose, User may download the data set (convert .smi to sdf) used for

this case study at link given below:
https://drive.google.com/file/d/0B3cisKbTnxtZmpzYVcOVVNpWmM/view?usp=sharing
7.

Complete workflow of Cdk-McQSAR model building and activity prediction.

CDKDescriptorCalculation $% Build QSAR Model <4
SDF Select File containing descriptors
Input dataset 4 output (txt) output (model)
output
Past:
Input dataset P4 aste X
output Paste
and
out_filel Predict Activity Using McQSAR <4
Select molecule file with descriptors
whose activity to be predicted
CDKDescriptorCalculation $% .
Select model file
Input dataset b4 SDF
output (txt)
output output (txt)

Figure 21
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5.1.2. QSAR Model Building using Weka

5.1.3. QSAR Model Building using SVMlight

Input: one descriptor file for known active and another for known inactive.

Step 1: Upload your file from Get Data (fig.1). Select inactive sdf or active sdf files one by one
from local computer and click on “Execute” button.

Step 2: Descriptor calculation (as described in module 5 help).

User may choose Classification or Regression as methodology and various kernel functions
(linear, radial basis, Polynomial etc.) and its parameters (Fig. 9)

Step 3: Select appropriate options for QSAR model building (fig 10). Here, we used default
options (e.g. Methodology: Classification, kernel method: linear and other parameters as default
value).

Step 4: Results of SVMlight QSAR model are obtained as statistics file and model file, which
can be seen in the history panel of MPDS home page (fig 11).

Step 5: Select descriptor file having unknown activity and model created in previous step
(fig.12).

Step 6: Classification of data obtained from SVMlight can be by done using one of the sub
module of Data mining module i.e. Classify data. Results of classification of SVM (fig. 13).
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in java weka
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weka

Build QSAR Model: SVMIlight
create model using SVMlight
Classify Data :SVMlight classify
data using model given by SVM

" . History 2

Upload File (version 1.1.3) Input 3 | ;x
6: Unknown.sdf @

File Format: 688 lines
format: txt, database: ?

Auto-detect - uploaded txt file

Which format? See help below (=101

File:
cptz

Browse... No file selected.
TIP: Due to browser limitations, uploading files larger than 2GB is guaranteed to fail. To upload large files, use the URL method (below) or FTP (if enabled by
the site administrator) 3033 0

Openiabel052016122420

URL/Text: 0.0000

Input 2 | s Acivemieadt  ® 0%
R 724 lines

format: txt, database: ?
uploaded txt file

Here you may specify a list of URLS (one per line) or paste the contents of a file.

Convert spaces to tabs: H [617)

[ves -

Use this option if you are entering intervals by hand or

file-formats: Openabe1052016122020
unspecified (?) v e 0

Inp“t 1 | 2: Inactivesmile.sdf @ J X
’ 806 lines
format: txt, database: 2
uploaded txt file
HO0

moltl

OpsnBabel 052016

Figure 9

Analyze Data Using 813,

Galaxy / MPDS 1

Tools

search tools ()
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Get Data

Upload File from your computer
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Target Library
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Convert csv _to_arff Converter
csv to arff file in weka

Convert arff to csv Converter
arff to csv file in weka

Convert csv to_arff Converter
csv to arff file in weka

Filter Filters in weka

wekatool Data mining software
in java weka

WekaEvaluate Evalutation in
weka

Build QSAR Model: SVMlight
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History o

PaDEL (version 1.0.0)
12: PaDELlondata2 ® ( %
sdf_file: . | 14 lines
4: Activesmile.sdf v Descrlptor format: txt, database: 2
N Processing mol11 in file.sdf
calculate 3d descriptors: . (1/13). Processing mol22 in
No - calculation file.5df (2/13). Processing mol44
X . in file.sdf (4/13). Processing
calculate fingerprints: lt mol33 in file.sdf (3/13).
NO Processing molS5 in file.sdf
BOSH (5/13). Processing mol66 in
file.sdf (6/13). Processing mol77

Calculate wew

run ¢ Yand with sdf file s
\

descriptors

ondssz

B, wr-d, vpu-5, Ve

KH, nHaaNH,

NH3D, o

samm

Descriptor
Submit Job calculation

< >

A%, nddsas

result 11:PaDELiondatad ® 0 %
I 12 lines

format: txt, database: 2
Processing Mol1 in file.sdf (1/11).
Processing mol2 in file.sdf (2/11).
Processing mol3 in file.sdf (3/11).
Processing mol4 in file,sdf (4/11).
Processing mol6 in file.sdf (6/11).
Processing mol5 in file.sdf (5/11).
Processing mol7 in file.sdf (7/1

[*[O01Y]

Name, nAcid, ATogP, ALGar2, AMR, 2pol, mi
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csv to arff file in weka
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csv to arff file in weka

Filter Filters in weka

wekatool Data mining software
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WekaEvaluate Evalutation in
weka
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Build QSAR Model: SVMlight (version 1.0.0)

Select Descriptor file of Active molecules:

| 11: PaDEL1 on data 4
Descriptor file should be in CSV format

Select Descriptor file of Inactive molecules:

| 12: PaDEL1 on data 2
Descriptor file should be in CSV format

Submit

Select Active
descriptor file

Select inactive
descriptor file

Q
o

History

mol33 in file.sdf (3/13).
Processing molS5 in file.sdf
(5/13). Processing mol66 in
file.sdf (6/13). Processing mol77
in file.s

[~[61 ] &

Name, nAcid, ALogE, ALogp2, AMR, apol, nz
1r, nSonds, nBonds2, nBordss, nBendsS2,
SPC-6,VEC-4,VPC-5, VRC6, SP-0, 5P-1, &

KE, nHaaNH, RESNH3D, NHS

I, nesNI, naalE,

i1l PaDELlondatad @ /%
12 lines

format: txt, database: ?
Processing Mol1 in file.sdf (1/11).
Processing mol2 in file.sdf (2/11).
Processing mol3 in file.sdf (3/11).
Processing mol4 in file.sdf (4/11).
Processing mol6 in file.sdf (6/11).
Processing mol5 in file.sdf (5/11).
Processing mol7 in file.sdf (7/1

=l

Name, nAcid, ALOGE, ALOGP2, AMR, apol, nz
1k, nBonds, nBonds2, nBordss, nBendss2,

3PC-6, VEG-4, VRG-S, VPG 0,801,

3p, NHSSNH2P, NHSSSNHE

i, R eI, naalill, AtH, nessNiz, ndsl, nas)

"

empty? ke,
13 # highest feature index
24 # nusber of Lraining de

parameter -u

cuzents

23 & number of support vectors plus 1

0.72456002 ¢
5014041

3752636014572314771e-05
14572314771e-05
145723147 71e 0!

14572314771e-05
52636014572314771e-0
145723147716-05

50140407062,
-5.5014040706

5.50140407062375263€014572314771 05

eshold b, each Lollowi

1

g line is a

012:15 1312 4

+
0 11:0 12:17 13:0 4

7659 3:3.1104027
2893001 3:8.3480549

SVM Model build based on
descriptor values of Active and
inactive compounds

a5, nddsAs, n33555AT,
< >

6: Unknown.sdf ®0R

4: Activesmile.sdf ® R

2iInactivesmilesdf @ 3%
History o
13: Build QSAR Model: ® %
SVMlight on data 11 and data
12
33 lines

format: model, database: ?
Scanning examples...done
Reading examples into
memory...OK. (24 examples read)
Setting default regularization
parameter C=0.0001
Optimizing..... done. (13
iterations) Optimization finished
(11 misclassified,
maxdiff=0.00000). Runtime in
cpu-seconds

HOU

svM-light Versien V6.02
0§ kernel Lype

3 f kernel parameter -
1 % kornel parameter -g
1§ kernel parameter -s

1 f kernel parameter -x

12:PaDELiondata2 ® { %

11:PaDELiondatad ® {
12 lines

format: txt, database: 2
Processing Moll in file.sdf (1/11).
Processing mol2 in file.sdf (2/11).
Processing mol3 in file.sdf (3/11).
Processing mol4 in file.sdf (4/11).
Processing mol6 in file.sdf (6/11).
Processing mol5 in file.sdf (5/11).
Processing mol7 in file.sdf (7/1

Cian
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Analyze Data

Classify Data :SVMlight (version 1.0.0)

Select Descriptor file of Unknown Activity :
| 13: Build QSAR Model: SVMlight on data 11 and data 12
Descriptor file should be in CSV format

Select model file:

| 13: Build QSAR Model: SVMIight on data 11 and data 12
A model file created using SVMIight

. SVMlight Model built

in earlier step

Descriptor file of unknow
activity molecules

Classify data as active and
inactive using SVMlight

Classify

Analyze Data

0.63461464
0.6653034
-0.6037220

-0.6468€6105
~0.E3769256
-0.60892557

Figure 11

Using 813.9 M

History <

14:PaDELlondataé ® ( %

13: Build QSAR Model: ® (/
SVMlight on data 11 and data
12

33 lines

format: model, database: ?
Scanning examples...done
Reading examples into
memory...OK. (24 examples read)
Setting default regularization

.done. (13
iterations) Optimization finished
(11 misclassified,
maxdiff=0.00000). Runtime in
cpu-seconds

~[02

SM-ight, Version V602

O # kernel type

3 4 kernel parameter

1 # xernel parameter -g
1 4 xernel parameter -s
1 # kernel parameter -r

12: PaDELlondata2 ® ) %
11:PaDELlondatasd ® ( %

12 lines

format: txt, database: 2
Processing Mol1 in file.sdf (1/11).
Processing mol2 in file.sdf (2/11).
Processing mol3 in file.sdf (3/11).
Processing mol4 in file.sdf (4/11).
Processing mol6 in file.sdf (6/11).
Processing mol5 in file.sdf (5/11).

Using 813.9

Q

History

SVMlight
302.3 KB

16: Classify Data ®0R
:SVMlight on data 14 and data
i3

11 lines

format: txt, database: 2

Reading model...OK. (22 support
vectors read) Classifying test
examples..done Runtime (without
10) in cpu-seconds: 0.00 Accuracy
on test set: 100.00% (11 correct,
0 incorrect, 11 total)
Precision/recall on test set:
-nan%/-nan%

HOO

0.631611¢€4

-0.665303¢

@)%
13; Build QSAR Model: ® ( 32
SVMlight on data 11 and data
12
33 lines

format: model, database: 2
Scanning examples...done
Reading examples into
memory...OK. (24 examples read)
Setting default regularization
parameter C=0.0001

Optimizing.. ..done. (13
iterations) Optimization finished
(11 misclassified,

1



NOTE: All data used for this demo purpose in this module can be downloaded from link given
below.

Data
https://drive.google.com/file/d/0B3cQisKbTnxtN2[1U1ZwVE03VVU/view?usp=sharing

Complete workflow of Cdk-SVMlight QSAR model building and
classification.

CDKDescriptorCalculation $2

Input dataset b4
SDF Build QSAR Model: SVMlight b4
output
output (txt) Select Descriptor file of Active
molecules
Select Descriptor file of Inactive
CDKDescriptorCalculation $3 molecules
Input dataset b4 SDF output (model)
output output (txt)
Classify Data :SVMlight P4
CDKDescriptorCalculation  $2 Selfec.t Descriptor file of Unknown
Activity
SDF
Input dataset P4 Select model file
output (txt
output put (txt) output (txt)

5.2. Module 7- Docking

5.2.1. Optimize Ligand
Ligand: cdx, sdf, mol, mol2, smi, pdb
Step 1: Upload your ligand file from Get Data (fig.1).

Step 2: (a) Go to Module 7: Molecular Docking Protein -Ligand Interaction (fig 22.1) and then
click optimize input ligand.

(b) Fill data and select files fig. (22.2)

Step 3: Results: In the history panel of MPDS home page user can see the jobs completed and
can download results (fig 23). Output formats for optimization are: sdf, mol, mol2, and pdb.
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DATA LIBRARIES pdb |
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File-Format Converter

q
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DATA ANALYSIS

sar 4. Submit job

Docking
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Figure22.2

Analyze Data

= View result

The following job has been successfully added to the queue:

(_search tools o)
13: Optimize on data 5
MPDS 1.0.1 You can check the status of queued jobs and view the resulting data by refreshing the History pane. When the job has been
Get Data run the status will change from ‘running' to ‘finished' if completed successfullv or 'error' if broblems were encountered. 13: Optimize on data 5 />

135 lines

format: text, database: ?
Draw Molecule Download result / HOO
DATA LIBRARIES fand-opt . pdb
Literature
Target Library
Compound Library

Upload File from your computer

OpenBabel02261721183D
5960 0 0 1 0 0 0 0 0999 V2000
0.6370  -1.7390 -2.2550 0 0 0 0
DATA PROCESSING 4.9790 4.7700 0.862000 0 0O
File-Format Converter
Descriptor Calculation
DATA ANALYSIS Rerun job 5: CID 145823.sdf @R
SAR
Docking
Optimize input ligands

< >

Generate Conformers for your
input ligand

Dock your ligand with target
protein structure (with inbuilt
ligand optimization)

Dock your ligand with target
protein structure (without ligand
optimization)

Docking with advanced features

5.2.2. Generate Conformers
Ligand: sdf
Step 1: Upload your ligand file from Get Data (fig.1).

Step 2: Go to Module 7: Molecular Docking Protein -Ligand Interaction (fig 24) and then click
Generate Conformers for input ligand.

Step 3: Results: In the history panel of MPDS home page user can see the jobs completed and
can download results.
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~_ Galaxy / MPDS 1.0.1

Tools

(" search tools o)

MPDS 1.0.1
Get Data
Upload File from your computer

Draw Molecule

DATA LIBRARIES
Literature

Target Library
Compound Library

DATA PROCESSING
File-Format Converter
Descriptor Calculation

DATA ANALYSIS

o 1. Click |

Optimize input

Analyze Data

Generate Conformers (version 1.0.0)

Input_ligand (in 3D SDF format):

5: CID_145823.sdf -

No. of conformers:
\ 3. Input number of

4
This progran ‘tilizes the obabel cor conformel‘s

information, | se visit this link: h

2. Select input

formers on RMSD basis. For more
multipleconformers.html

4. Submit |

Generate Cor” or your
input lig~

Dock¥your ligand with target
protein structure (with inbuilt
ligand optimization)

Dock your ligand with target
protein structure (without ligand
optimization)

Docking with advanced features

Tools

search tools ©

MPDS 1.0.1
Get Data
Upload File from your computer

Draw Molecule

DATA LIBRARIES
Literature
Target Library
Compound Library
DATA PROCESSING
Eile-Format Converter
Descriptor Calculation

PaDEL "PaDEL Descriptor Tool"

CDKDescriptorCalculation "CDK
Tool"

DATA ANALYSIS

QSAR

Recking
Optimize input ligands
Generate Conformers for your
input ligand

Dock your ligand with target
protein structure (with inbuilt
ligand optimization)

Dock your ligand with target
protein structure (without
ligand optimization)

Docking with advanced features

Seraenina

The following job has been successfully added to the queue:

2: Generate Conformers on data 1

You can check the status of queued jobs and view the resulting data by refreshing the History pane. When the job has been run the status will

change from 'running' to ‘finished" if completed successfully or 'error' if problems were encountered.

Using 87.0 KB
History Fs N -

Unnamed history

87.0 KB

5: CID 145823.sdf @R
History c 8
conformer
38.2 KB

ondata 1

788 lines

format: text, database: 2
~[01 ]

Conformers
generated

Figure 24

5.2.3. Molecular Docking : Dock your ligand with target protein structure

(with inbuilt ligand optimization

The Autodock Vina is used in this program to simulate the complex formation between a
receptor protein and a small molecule (ligand). Docking ligand with target protein
structure with inbuilt ligand optimization is slower docking as it takes extra time for

ligand optimization.

*Receptor: .pdb
*Ligand: .pdb, .sdf
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Step 1: Upload your ligand and receptor files one by one from Get Data (figl).

Step 2:

-_ Galaxy / MPDS 1.0.1

Analyze Data

Using 814.0 MB

Tools
Upload File (version 1.1.3)
search tools o - l
File Format: | p Oad
MPDS 1.0.1 Auto-detect
Get Data Which format? See help below p
Upload File from your computer File: rece tor
Draw Molecule Browse...

g ———————
TIP: Due to browkagegaaitations, uploading files larger than 2GB is guaranteed to fail. To upload large files, use the URL method (below) or FTP (if enabled by

DATA LIBRARIES the site administrator)-

Literature

Target Library

Compound Library

URL/Text:

Upload
ligand

DATA PROCESSING
File-Format Converter

pr— Cal .

Haravaumav.snacifivalist af LIRLs (ana nar lina) ar.nasta the cantants.of 2 fils.

Click here for docking with
ligand optimization

DATA ANALYSIS d

: [

Docking u
Optimize input ligands

Generate Conformers for your
input ligand

Dock your ligand with target
protein structure (with inbuilt
ligand optimization)

Click here for docking

without ligand optimization

Dock your ligand with target
protein structure (without
ligand optimization)

Docking with advanced fm
Screening " . .
Visusization Click here for docking with
advanced feature

Figure 25

Analyze Data

-_ Galaxy / MPDS 1.0.1

Tools §
—_— Dock (version 1.0.0)

(_ search tools )
- Receptor_file:

MPDS 1.0.1 15: 2FUM.pdb v

Select Ligand input format:
pdb -~

2. Select ligand

3. Select file format

your ligand

Ligand_file:
/ 5: CID_145823.sdf -

Residue_name:

DATA PROCESSING 7 4.Enter Residue name from active site
File-Format Converter =
A |

Descriptor Calculation

Residue_number:
DATA ANALYSIS

S. Enter receptor chain ID for docking

History E
imported
4.9 MB

5 ®0%
4,912 lines

format: txt, database: ?
uploaded txt file
GO0

REAGTR  OXTTOREDUGTASE

TrTin sTRUCTIRS

TSONTAZTD (THH)

PEROXDASE

an

2 m ASCORUATE PEROXLL

3 cunm: a;
< >
2: Ligand.sdf @R
178 lines

format: txt, database: 2
uploaded txt file
B0

Using 819.5 KB

History fs R -

Unnamed history

819.5 KB
15: 2FUM.pdb ® 7R
5: CID 145823.sdf ® 7R

—_——

7. Give your username I—”

6. Enter residue number

input ligand

Dock your ligand with target
protein structure (with inbuilt

ligand optimization) This pr tam runs the Autodock Vina algorithm to simulate the complex formation between a receptor protein and a small molecule

(ligand ‘he user needs to fill the form in which s/he needs to give the receptor protein in PDB format, ligand file in PDB or SDF format,
Dock your ligand with target givetl  \idue name, Chain ID, residue number and his/her chosen username. When the tool is executed, the user will get a zip file
protein structure (without ligand where Vill be provided all the files generated while the program runs, the complex files in PDB format and the Vina Log file that
optimization) conta \

% ranked binding free energy scores.

8. Submit

Docking with advanced features

Figure 26a
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~_ Galaxy / MPDS 1.0.1

Tools

(" search tools o)

MPDS 1.0.1
Get Data
Draw Molecule

DATA LIBRARIES
Literature

Target Library
Compound Library
DATA PROCESSING
File-Format Converter
Descriptor Calculation

DATA ANALYSIS

QSAR

Docking
Optimize input ligands
Generate Conformers for your
input ligand

Dock your ligand with target
protein structure (with inbuilt
ligand optimization)

Dock your ligand with target
protein structure (without ligand
optimization)

Docking with advanced features

Analyze Data

History Fs R -

The following job has been successfully added to the queue:

T D R © Unnamed history
: Docking Resul 5.3MB
You can check the status of queued jobs and view the resulting data by refreshing the History pane. When the job has been
run the status will change from ‘running' to 'finished' if completed successfully or 'error' if problems were encountered. £17: Docking Result @0 R
—
15: 2FUM.pdb @)%
5: CID 145823.sdf @)%
Submitted job is
.
Figure 26b

Step 4: Results: If your job has been successfully completed (fig.7), then the submitted

docking result will be in green color or if some error is found then the result will be displayed in
red color along with the details of error found.

-_ Galaxy / 0SDD-MPDS 1.0.1

Analyze Data

Tools

Convert Formats
Statistics
Graph/Display Data
Multiple regression
Multivariate Analysis

MPDS 1.0.2

Modulel 2 4 (Search Target
Compound Fragment Library)

Module3 (File-Format
Convertor)

Module5 (Descriptors
Calculations)

Data Mining

Molecular Docking: Protein-

Ligand Interactions
Optimize input ligands

Generate Conformers for your
input ligand

Docking with inbuilt ligand
optimization

Docking without ligand
optimization

Output of Docking
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Docking (version 1.0.0)

Receptor_file:
1: 2FUM.pdb v

Ligand_file:
3 MXpdb v

Residue_name:
ASN

Download
results (zip file)

Chain_id:
A

Residue_number:
143

Username:

ana

This program runs the Autodock Vina algorithm to simulate the complex formation between a receptor protein and a small molecule
(ligand). The user needs to fill the form in which s/he needs to give the receptor protein in PDB format, ligand file in PDB format, give the
residue name, Chain ID, residue number and his/her chosen username. When the tool is executed, the user will get a zip file where s/he

Figure 27

‘ History

View results |
5: Docking_result o |

71,563 lines
format: zip, database: 2

£
- 100
ana8/./0000775000076600007
ustar galaxygalaxy
anaé/./complex-anadi-2. pdbl

ustar galaxygalaxy

66000000

1§ THR:2 8 13.
2 2 THR: 8 12.
3: MIX.pdb @
2: MIX.sdf @
1: 2FUM.pdb ®(



The results extracted from zip file (fig. 8) can be analyzed using visualization module of MPDS.

Name Date modified Type Size

| ana-vina 12/6/2014 8:40 PM Text Document 2 KB
= | complex-0 12/6/2014 8:40 PM PDB File 519 KB
|=| complex-1 12/6/2014 8:40 PM PDB File 519 KB
|= | complex-2 12/6/2014 8:40 PM PDB File 519 KB
= complex-3 12/6/2014 8:40 PM PDB File 519 KB
|=| complex-4 12/6/2014 8:40 PM PDB File 519 KB
|= | complex-5 12/6/2014 8:40 PM PDB File 519 KB
= complex-6 12/6/2014 8:40 PM PDB File 519 KB
|= | complex-7 12/6/2014 8:40 PM PDB File 519 KB
=~ complex-8 12/6/2014 8:40 PM PDB File 519 KB

Figure 29

5.2.4. Molecular Docking: Dock your ligand with target protein structure

(without ligand optimization)

Refer to 5.2.3. section

5.2.5. Molecular Docking with advanced features:

This sub-module of docking provides advanced feature of defining X, Y, Z axis of grid box
required in docking. In the previous docking submodules (sections 5.2.3. and 5.2.4) this feature
was set to default i.e. not user defined. All other steps can be followed as per given 5.2.3.

_ Galaxy / MPDS 1.0.1

Analyze Data

Using 814.0 MB

Tools

search tools o

MPDS 1.0.1
Get Data
Upload File from your computer

Draw Molecule

DATA LIBRARIES
Literature
Target Library
Compound Library
DATA PROCESSING
Eile-Format Converter
Descriptor Calculation
DATA ANALYSIS
QSAR
Docking
Optimize input ligands
Generate Conformers for your
input ligand

Dock your ligand with target
protein structure (with inbuilt
ligand optimization)

Dock your ligand with target
protein structure (without
ligand optimization)

Docking with advanced features

Screenina
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Docking (version 1.0.0)
Receptor_file:

3: Receptor.pdb v

Select Ligand input format:
pdb

Ligand_file:

3: Receptor.pdb
Residue_name:

ASN

Chain_id:

A

Residue_number:

143

Grid coordinate in the X dimension:

69

Grid coordinate in the Y dimension:

70

Grid coordinate in the Z dimension:

68

Username:

docking

History < &
imported

4.9 MB

3: Receptor.pdb ®IR
4,912 lines

format: txt, database: 2
uploaded txt file
=200

HEADER  OXIDOREDUCTASE

TITIE

178 lines

format: txt, database: ?
uploaded txt file
HO0




5.3. Screening

5.4.1. Descriptor Calculator

It Calculate descriptors for estimation of drug likeliness

Galaxy / MPDS 1.0.1 Analyze Data Uy SO U1
== _ . History z
Descriptor Calculator (version 1.0.0)
Unnamed history

MPDS 1.0.1 Read data from your current history: 9.9 MB
[eetbatal 5: CID_145823.sdf

Upload File from your computer * sdf file only 15: 2FUM.pdb @0 R

Upload File 15: 2FUM.pdb

Draw Molecule

5: CID 145823.sdf @)%

DATA LIBRARIES
Literature
Target Library This tool processes sdf files for calculation of descriptors that are required for drug-likeness screening.
Compound Library
DATA PROCESSING
ormat Converter
Descriptor Calculation

DATA ANALYSIS
QSAR
Docking
Screening
Descriptor Calculator Calculate

descriptors for estimation of
druglikeliness

DruLiTo Apply filters for
estimation of drug-likeness

Segregate Molecules for Futher
Analysis Segregate the input
dataset into positive and
negative dataset based upon
the selected drug like
properties.

BCS Classification Identify the
BCS class to which the molecule
belongs

Toxicity Filter Identify the
toxicophoric groups in the

Galaxy / MPDS Using 9.9 MB
Tools History (5
The following job has been successfully added to the queue:
Upload File from your computer i
_ Unnamed history
Draw Molecule 21: Descriptor Calculator result on CID_145823.sdf 9.9 MB
You can check the status of queued jobs and view the resulting data by refreshing the History pane. When the job has been
DATA LIBRARIES , and ! JEney
B run the status will change from 'running' to 'finished' if completed successfully or 'error' if problems were encountered. 21: Descriptor Calculator ® {
Literature result on CID 145823.sdf
Target Library 3 lines
Compound Library format: tabular, database: ?
HO0R
DATA PROCESSING
File-Format Converter
Descriptor Calculation Descriptor Mol.Wt. AlogP ¥logP Mol.
moll 430,219 -3.733 -2.495 110.3

DATA ANALYSIS
SAR
Docking
Screening
Descriptor Calculator Calculate

descriptors for estimation of
druglikeliness

source: /home/galaxy/galaxy-dist/datak

< >

15: 2FUM.pdb @R

5: CID 145823.sdf @0 R

DruLiTo Apply filters for
estimation of drug-likeness

Segregate Molecules for Futher
Analysis Segregate the input
dataset into positive and
negative dataset based upon
the selected drug like
properties.

BCS Classification Identify the
BCS class to which the molecule
belongs

Toxicity Filter Identify the
toxicophoric groups in the
molecule
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5.4.2. DruLiTo :

It applies filters for estimation of drug-likeness

Analyze Data

Using 811.3 MB

Tools
WeKaEvaluate Evalutaton in
weka

Build QSAR Model: SVMlight
create model using SVMIlight

Classify Data :SVMlight classify
data using model given by SVM

Docking

5 5
Descriptor Calculator Calculate
descriptors for estimation of
druglikeliness

DruLiTo Apply filters for
estimation of drug-likeness

Segregate Molecules for Futher
Analysis Segregate the input
dataset into positive and
negative dataset based upon
the selected drug like
properties.

BCS Classification Identify the
BCS class to which the molecule
belongs

Toxicity Filter Identify the

toxicophoric groups in the
molecule

_ Galaxy / MPDS 1.0.1

DruLiTo (version 1.0.0)

Molecular Descriptors File:

48: Descriptor Calculator result on xaa.sdf

Ghose Filter:
5]

CMC-50-Like Rule:

Veber Filter:
MDDR Like Rule:

BBB-Likeness:

Unweigthed QED:

Weighted QED:

Analyze Data

History < o
imported
14.9 MB

48: Descriptor Calculator ® {/ 3
result on xaa.sdf

@0 R

25; xaa.sdf

322 lines

format: txt, database: ?
uploaded txt file
(*[6)

-1s1s-
14 16

4.6792

Tools

Jate "

weka

Build QSAR Model: SVMlight
create model using SVMIight

Classify Data :SVMIight classify
data using model given by SVM

Docking

Screening
Descriptor Calculator Calculate
descriptors for estimation of
druglikeliness

DruLiTo Apply filters for
estimation of drug-likeness

Segregate Molecules for Futher
Analysis Segregate the input
dataset into positive and
negative dataset based upon
the selected drug like
properties.

BCS Classification Identify the
BCS class to which the molecule
belongs

Toxicity Filter Identify the
toxicophoric groups in the
molecule

visualizati

GALAXY INBUILT

Text Manipulation
Add column to an existina
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Filters  Lipinski Rule
mol1
mol2
mol3
mol4
molS
molé
mol7

mol8

S S S S A

Ghose Filter

o4+

+

CMC Filter

Source:

Veber Filter

T

+

MDDR Like Rule

13/dataset_13658.dat

BBB-Likeness

+ o+ o+ o+ o+

+

Unweigthed QED

R S T

Weighted QED

R S I

History Zn

imported
14.9 MB

®0R

41; DruLiTe on data 40
10 lines
format: tabular, database: ?

[=[6]")

E

mo13 n

ot N
215 +

< >
25: xaa.sdf ®0R
322 lines

format: txt, database: 2
uploaded txt file
HO0

-IsIs- 092315144720

W 000 00 00

4.6792 -14.5917  0.0000c © O 0

5.1667 -

< >



5.4.3. Segregate Molecules

Segregate the input dataset into positive and negative dataset based upon the selected drug like

properties.

Analyze Data

Tools
WeKaEVaIUaTe EVAIUTation In
weka

Build QSAR Model: SVMlight
create model using SVMIlight

Classify Data :SVMlight classify
data using model given by SVM

Docking

Screening
Descriptor Calculator Calculate
descriptors for estimation of
druglikeliness

DruLiTo Apply filters for
estimation of drug-likeness

Segregate Molecules for Futher
Analysis Segregate the input
dataset into positive and
negative dataset based upon
the selected drug like
properties.

BCS Classification Identify the
BCS class to which the molecule
belongs

Toxicity Filter Identify the
toxicophoric groups in the
molecule

Visualization

GALAXY INBUILT

=

Segregate Molecules for Futher Analysis (version 1.0.0)

Choose the DruLiTo output file:
41: DruLiTo on data 40 v

Lipinski's Rule:

Ghose Filter:

CMC-50-Like Rule:

Veber Filter:

MDDR Like Rule:

BBB-Likeness:

Unweigthed QED:
Weighted QED:

Analyze Data

History s o
imported
14.9 MB

41: DruliToondata40 @ / %

10 lines

format: tabular, database: 2
HOO

Filters Lipinski Rule Ghose Filter
o1l '

zo12 +

13 +

mold +

wols +

< >

25: xaa.sdf @R
322 lines

format: txt, database: ?

uploaded txt file

=101}

-zs18-

Galaxy / MPDS 1

Tools
WeKaEtvaluate Evaiutation in
weka
Build QSAR Model: SVMlight
create model using SVMlight
Classify Data :SVMIight classify
data using model given by SVM
Docking
Screening
Descriptor Calculator Calculate

descriptors for estimation of
druglikeliness

DruLiTo Apply filters for
estimation of drug-likeness

Segregate Molecules for Futher
Analysis Segregate the input
dataset into positive and
negative dataset based upon
the selected drug like
properties.

BCS Classification Identify the
BCS class to which the molecule
belongs

Toxicity Filter Identify the
toxicophoric groups in the
molecule

GALAXY INBUILT
[ext Manipulati

Add column to an existing
dataset

Compute an expression on
every row

Concatenate datasets
tail-to-head

Cut columns from a table
Merge Columns together
Convert delimiters to TAB
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OpenBabel02281722312D
2729000000 00999 V2000

4.6792 -14.5917 0.0000C000000000000
5.1667 -13.9167 0.0000N0 00000000000
5.1667 -15.2542 0.0000N0O00000000000
5.9500 -14.1750 0.0000C000000000000
5.9500 -15.0000 0.0000C000000000000
3.8625 -14.6792 0.0000C003000000000
3.3375-14.04170.0000N000O0O0O0O0O0OO0OO0O
6.6625 -13.7625 0.0000C000000000000
6.6625 -15.41250.0000C000000000000
2.5750 -14.3417 0.0000C000000000000
3.4167 -15.37500.0000C000000000000
2.6167 -15.16250.0000C000000000000
7.3792 -15.0000 0.0000C0O00000000000
7.3792 -14.1750 0.0000C000000000000
4.8651 -16.1914 0.0000H000000000000
4.2669 -13.6886 0.0000H000000000000
3.5933 -13.0543 0.0000H0 00000000000
6.6612 -12.7305 0.0000H0 00000000000
6.6612 -16.4445 0.0000H0 00000000000
1.6757 -13.7620 0.0000H000000000000
1.6488 -14.87750.0000H0 00000000000
3.8043 -16.3723 0.0000H000000000000
2.7033 -16.17240.0000H000000000000
1.7853 -15.8361 0.0000HO00000000000
1.6395 -14.7266 0.0000H000000000000
8.2726 -15.5166 0.0000H000000000000
8.2726 -13.6584 0.0000H0 00000000000
2120000

3110000

31510000

4210000

4520000

5310000

6110000

61610000

7610000

71710000

History < &
imported

14.9 MB

46: Negative Ligands @ ( &
File

606 lines, 39 comments
format: tabular, database: ?

G

50667 138167 0
< >
45: Positive Ligands @ ( %
Eile

empty

format: tabular, database: ?

(O1Y]

o peek

41; DruliTo on data 40 ® () &
10 lines

format: tabular, database: ?
HO0

Filters Lipinski Rule Ghose Filte




5.4.3. BCS Classification

Identify the BCS class to which the molecule belongs

-_ Galaxy / MPDS 1.0 Analyze Data Using 811.3 MB
Tools § X X History B
WeRSEVAIUATE EVETUETOI T - BCS Classification (version 1.0.0)
weka . . imported
Read data from your current history:
Build QSAR Model: SVMlight 25: af 7 14.9 MB
create model using SVMlight d‘f):a's i
*.sdf file only 25: xaa.sdf ® 0%
Classify Data :SVMlight classify Shies
data using model given by SVM format: txt, database: 2
Docking uploaded txt file

Screening
Descriptor Calculator Calculate
descriptors for estimation of
druglikeliness

This module provisionally classifies the query molecule as Biopharmaceutical Classification System (BCS) class I, II, III or IV based on its calculated intrinsic
solubility (log S) and permeability (Xlog P).

Class I Class|
low solubility high solubility
high permeability | high permeabiity

DruLiTo Apply filters for
estimation of drug-likeness

Segregate Molecules for Futher
Analysis Segregate the input
dataset into positive and
negative dataset based upon
the selected drug like
properties. solubility -4

Class IV Class Il
low solubility high solubility
low permeability low permeability

permeability

BCS Classification Identify the
BCS class to which the molecule
belongs

Toxicity Filter Identify the
toxicophoric groups in the

-_ Galaxy / MPDS 1.0.1 Analyze Data Using 811.3 MB
Tools Molecule/Descriptor logS XlogP BCS Class Solubility Permeability History E R
VveKatvaluate evaiutaton in N moll -2.322 1.448 m ngh Low )
weka imported
mol2 -2.33 1.373 i3 High Low
Build QSAR Model: SVMIlight mol3 2215 3048 ! High High 14.9 MB
create model using SVMIight
mol4 -2.42 1.93 1 High High ) I 0%
Classifyb Data :SVM!ight classify molS -1.744 0.729 1 High Low FastonRee e ar
cataiusinglmoce lgenlbySvny mol6 -0.897 0.341 I High Low
Docking mol7 -2.33 1.373 11 High Low 41:DruliTo on data 40 ® o
Screening mol8 2557 2.137 I High High 10 lines

format: tabular, database: 2

Descriptor Calculator Calculate
descriptors for estimation of
druglikeliness

BCS class Solubility Permeability

1 High High

DruLiTo Apply filters for 11 Low High s Lipinoki Kulo Ghose Filter
estimation of drug-likeness I High Low zo11 '
Segregate Molecules for Futher IV Low Low zo12 +
Analysis Segregate the input
dataset into positive and ol *
negative dataset based upon 014 +
the selected drug like =olS .
properties. o

< >

BCS Classification Identify the

RCS rclace tn which tha malacila
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5.4.4. Toxicity Filter

Identify the toxicophoric groups in the molecule

Toxicity Filter (version 1.0.0)

Read data from your current history:
2: Structure3D_CID_3767.sdf
* sdf file only

Title for the output file - to remind you what the job was for:

|MPDS_TDxF\ItRacuIts

Mon alphanumeric characters will be trimmed

MPDS Toxicity Filter - Help Page

This tool identifies and highlights the structural alerts or unwanted toxicophoric moieties (Brenk, Ruth, et al. ChemMedChem 3.3 (2008)) in the submitted

query molecule and renders a downloadable image and summary file.

The complete set of results of the processed dataset can be downloaded as a compressed file using the link (Download All Results Here) on the page. The
file named "MPDS_ToxFilterResults_summary.txt" (default cutput file name) present in the folder provides a summary of results in a text format for all the
molecules processed from the input dataset. This file contains the serial number of the molecule, the structural alerts (if present), and the number of times
a specific alert occurred in the target molecule ("Occurrence count”). For molecules devoid of any structural alert, "Mo structural alerts found!" message

would be displayed.
Example

static/images/filters_MPDS/toxicity.png

Moleculel.mol

N\ /

o

>»>Download All Results Here«

# Summary of Toxicity Filter results:

# Date: Thu May 26 10:00:46 IST 201& £l

Molecule 1

Structural Alert found: acyl hydrazine (C(=0)N[NH2])

Occurrence count: 1 -

Structural Rlert found: hydrazine (N[WH2])

Cccurrence count: 2

Structural Alert found: Oxygen-nitrogen single bond ([CRO,NRO] [ORO,NRO])
Occurrence count: 2 - -
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5.6. Visualization

5.6.1. 3D Visualization by Jmol
Stepl: Upload your ligand file from Get Data (fig.1)

Step 2: Go to Module 9: Visualization and then click 3D Visualization by Jmol (Fig.32).Select
the required file and execute.

Step 3: Results: In the history panel of MPDS home page user can see the jobs completed and
download results. Generated 3D image is shown below in Fig. 33

~_ Galaxy / MPDS 1.0.1 Analyze Data  Workflow ~ Shared Datav  Visualization elpv  Userv 22 Using 9.9 MB

Tools History Fs I -

3D Visualization (version 1.0.0)

" search tools 0 2. Select input | (G

Input file in sdf format: 9.9 MB

MPDS 1.0.1 15: 2FUM.pdb V| —

Get Data 15: 2FUM.pdb @0 R
Upload File from your computer 5. CID 145823.0df T

Draw Molecule - o)

DATA LIBRARIES This tool provides 3D visualization of chemical structure. 3. Sllbmlt ] Ob |

Literature Please click on "View Data" of history after the above execute but

Target Library Then a webpage will show you 3D visualization of chemical structure for given data.

Compound Library
DATA PROCESSING
File-Format Converter
Descriptor Calculation C 3
1. Click

DATA ANALYSIS
QSAR

Docking
Screening
Visualization

3D Visualization 3D Visualization
by Jmol

Generate Ligplot plots an
interaction between protein-ligand

GALAXY INBUILT

Text Manipulation

Filter and Sort

Join, Subtract and Group
Statistics

Graph/Display Data
Multiple regression
Multivariate Analysis

< >
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Galaxy / MPDS 1

Analyze Data

Using 9.9 MB

Tools

search tools B)

MPDS 1.0.1
Get Data

The following job has been successfully added to the queue:

19: 3D Visualization on data 15

You can check the status of queued jobs and view the resulting data by refreshing the History pane. When the job has been

run the status will change from 'running' to 'finished' if

were encountered.

History ES A -

Unnamed history
9.9 MB

Upload File from your

Draw Molecule

DATA LIBRARIES
Literature

Target Library
Compound Library

DATA PROCESSING
Fi ‘'ormat Converter

Descriptor Calculation

DATA ANALYSIS
SAR
Docking
Screening
Visualization
3D Visualization 3D Visualization
by Jmol

Generate Ligplot plots an
interaction between protein-ligand

rledse [lldKe sul'e LlldL your DIowser IS java eldpled Lo IvIolecule visuallzZdaLlon
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Click Here For Java Test |

Click Here For Molecule Visualization

19: 3D Visualizationon @ {/ %
data 15

997 bytes

format: html, database: 2

i «&'8
HTML file
15: 2FUM.pdb @0 R
5: CID 145823.sdf ® 0%

ﬁ History ca
Unnamed history
41MB oM

21: 3D Visualizationon @ ) R
data 19

20: 3D Visualizationon ~ ® { %
data 19

19: Mtb Targets Library ® ()
Search

25,969 lines

format: tabular, database: 2.

(~[02%]

[

HEADER 0XIDOREDUCTASE

REMARK 4 1BVR COMPLIES WITH FORMAT \
REMARK 888

TITLE M.TB. ENOYL-ACP REDUCTASE (:
TITLE 2 ACYL-SUBSTRATE

EXPDTA X-RAY DIFFRACTION

I [ 0]

16: Mtb Targets Library ® (
Search




T
S22 Using 29.0 MB

~_ Galaxy / OSDD-MPDS 1.0.1 Analyze Data

Tools
ool ° Please make sure that your browser is Java enabled for Molecule Visualization
search tools
Click Here For Java Test
Get Data

Upload File from your computer Click Here For Molecule Visualization

Text Manipulation

Filter and Sort

Join, Subtract and Group
Convert Formats
Statistics
Graph/Display Data
Multiple regression
Multivariate Analysis

MPDS 1.0.2

Modulel 2 4 (Search Target
Compound Fragment Library)

Module3 (File-Format Convertor’
(Descriptors C: i )
Data Mining

Molecular Docking: Protein-Ligand
Interactions

Module8 (Filters)
Module9 (Visualization)

Generate 2D image of your
chemical structure file

3D Visualization 3D Visualization
by Jmol

Generate Circos generates a
circos figure for the data (DEMO)

Generate Ligplot plots an
interaction between protein-
ligand

Figure 33

History ES A -

3D Visualization by Jmol
13.9 KB

3: 3D Visualization on data ® { X
1

2: Generate 2D imageon @ { X
data 1

1: adenosine.sdf @0 R

5.6.2. Generate Ligplot plots an interaction between protein-ligand

Input: .pdb file

Step1: Upload your ligand file from Get Data (as in Fig.1).

Step 2: Go to Module 9: Visualization and then click Generate Ligplot. Enter Residue id and

Chain id (fig 34).

Step 3: Results: In the history panel of MPDS home page user can see the jobs completed and

download results. Generated Ligplot is shown below in fig.35
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Analyze Data

Tools

(" search tools )

MPDS 1.0.1
Get Data
Upload File from your computer

Draw Molecule

DATA LIBRARIES
Literature

Target Library
Compound Library

DATA PROCESSING
File-Format Converter
Descriptor Calculation

DATA ANALYSIS

SAR .
secin 1. Click
Screen
VisualiZ&ti6

3D Visualize
by Jmol

3D Visualization

Generate Ligglot plots an
interaction between protein-ligand

Using 9.9 MB.

R . History Fs I -}
Generate Ligplot (version 1.0.0)

Unnamed history
select ligand-receptor file:

2. Select the input |

9.9 MB
15: 2FUM.pdb

pdb format 15: 2FUM.pdb ® 7R
enter residuel id for ligand: . .

s 3. Enter the residue id | siom wse2ss @0 %

enter residue2 id for ligand:
8

Enter Chain Id:

z
Enter the maximum HoA distance for H 4. Enter the chain id |
E the i D-A di for H:

in Angstrom

[c.cccc [

5. Submit job

This tool generates ligplot to visualize ligand-protein interaction

Figure 34

Analyze Data

MPDS 1.0.2

Modulel 2 4 (Search Target
Compound Fragment Library)

Module3 (File-Format Convertor)
Module5 (Descriptors Calculations)

Data Mining

Molecular Docking: Protein-Ligand

Interactions
Module8 (Filters)
Module9 (Visualization)

Generate 2D image of your
chemical structure file

3D Visualization 3D Visualization

by Jmol

Generate Circos generates a

circos figure for the data (DEMO)

Generate Ligplot plots an
interaction between protein-
ligand

Workflows
" test 1

Workflow constructed from
history ‘Unnamed history'

" 4G44
. 2007

0

:

All workflows
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History F K <

Generate Ligplot

792.4 KB

Met 145(8) 2_ E I ® a X
data 1
1: 2FUM.pdb @)%

Ligplot
Diagram

Asa 143(B)

]

Ala 142(B)™"

Key
@l e koo #as3 Noa-ligand residues involved in hydsophobic
@@ Nonligand bond I contaxt(s)

@ ~@ lydmgenbond and its length @  Comesponding stoms involved in hydrophobic contact(s)

Figure 36
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