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Default symbols used in Galaxy Interface

S. Icon Description
No.

1 search tools (] Sear‘Ch bOX

2 ~ Refresh

RS

3 Q Settings

4 : Edit Tag

5 Edit Annotations

6 @D View data

7 0 Edit

8 % Delete

9 a1 Download

10 (i) View details

11 Run this job again
12 Run the job
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1. Introduction

MPDS®™ 1.0.1

visualization), structure and analog based drug design approaches (property

covers informatics (databases, file format conversion,

calculation, QSAR, docking, drug repurposing).
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2. MPDS: Upload Data

4 2.1 Get Data

To upload your input file (ligand, receptor) go toGet Dataand click upload
file(fig.1a).

-_ Galaxy / MPDS 1.0.1 Workflow Visualization~  Helpw  User~ Using 1.9 KB

Tools U |0ad Fi |e reid History Fs R
search tools p B rOWSG fl I e Unnamed history
—
8 — 1.9 KB
MPDS 1.0.1 Auto-detect
A 0 vour history is empty. Click ‘Get
Get Data Which format? Seez Bt e (2T e i
Upload File from your computer File:
Draw Molecule Browse.. No file selected.
TIP: Due to browser limitations, uploading files Or paSte you r upload large files, use the URL method (below)
DATA LIBRARIES or FTP (if enabled by the site administrator) - f. I
Literature URL/Text: I n put I e

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
= Convert spaces to tabs:
QsaR [J¥es

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 info 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 Analyze Data

. ~
Tools Draw your structure and add it to MPDS Galaxy! History s
_ search tools Q) Unnamed history

Molecule Editor: 12.3 MB

MPDS 1.0.1 ' ; e

o = ™ — Q
Get Data :[ OINNLQOO @9, Q My =y Oy 30: imported SMILES file ® 0 32
Draw Molecule dllics
JMol Editor A Chemical Structure = TS G CLEETTR
Editor N | Y HOL
0 C({C=CC1) (=C(N=1)CC20)C (C2)CC

DATA LIBRARIES S
Literature S i >

Target Library P oH 29; imported mol file ®0R

30 lines

et D F format: mol, database: 2
DATA PROCESSING el HO0
i Br

M J5Draw022817120720
Descriptor Calculation -

0 0 0 0 0 0 0 1Vv2000

DATA ANALYSIS ¢ -6.7600  0.0000C 0 0

QSAR 9 0.0000 ¢ 0 @

R Export Molfile to Galaxy ~ Export Smiles to Galaxy P -

Screening

Visualization Mol. Weight: 177.2423 Formula: C1;H;5NO

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

2. Data Libraries

3.1. Literature

First Page
GENERAL INFORMATIONS

90-01-043491

MPDS ID
GENE
DESCRIPTION
DIABETES TYPE
[PROTEIN

TNFRSF9

TNF receptor superfamily member 9

T10D

Protein symbol

>splP11T17[MPRI HUMAN Cation-independent
mannosc-6-phosphate receptor OS=Homo sapicns
GN=IGF2R PE=1 8V=3
SNEHDDCQVTNPSTGIHLFDLSSLSGRAGFTAA
YSEKGLVYMSICGENENCPPGVGACFGQTRIS
VGKANKRLRYVDOQVLQLVYKDGSPCPSKSGL
SYKSVISFVCRPEARPTNRPMLISLDKQTCTLF
DATA LIBRARIES E FSWHTPLACEQATECSVRNGSSVDLSPLIHR
Litératiire s

72D_Target Lbrary Tigg - Sccond Page
Dizbetes Diuggable Genes e

Gervar

GENE INFORMATION
3604
1
1p36.23

Minus

T1D_Target Library Type 1
Diabetes Druggable Gene Details

NCBI GENE 1D
CHROMOSOME
MAP LOCATION
ORIENTATION

T2D_Biomarker_Library Type 2
Diabetes Blomarker Gene Detalls

T1D_Biomarker_Library Type 1
Diabetes Biomarker Gene Details

DMDruginfo Anti-diabetic Drugs MPDS-DM consists of ti EXON-COUNT 10
Information approaches.

Literature References, Web links "Third Page

Target Library " (1790) PROTEIN INFORMATION
DM Targets Library Search

Z"W"“"‘“’ O ESNERDE Text Mining CRYSTAL STRUCTURE NA

p

S e UNIPROT Q070111
ErrmTTn ¥ ¥ 1) PROT_NCBIL_ID [NP 0015522

DATA PROCESSING Typect Unassigned e AALENGTIT 255

File-Format Converter S (236) (288) ©21) STRING LINK hittp://bit ly/2500qtp
\ h /

< — - — DOMAIN INFORMATION TNFR domain

KEGG
OMIM
PubMed ID

K05146
602250
24797972
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3.2.Target Library

+
Tools f— DM Targets Library Search Download DM Targets in PDB file format (Galaxy Version 1.0.0) « Options

3

@ | | Enter PDBID

MPDS 1.0.1

DATA LIBRARIES

2. Enter PBD ID }

Input example : 2ZVT, “= MPDS Target Library Search Web Page from Galaxy Interface

Literature

Target Library

DM Targets Library Search 1 CI |Ck
Download DM Targets in PDB
file format

--Thanks

Gene Librarv

= Galaxy / MPDS-DM Data Using 404.4 KB
Tools A History o
o 1 job has been successfully added to the gueue - resulting in the following datasets:
on ()
1: DM Targets Library Search
MPDS 1.0.1 Unnamed hi5t0ry
Gt Data 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 1 shown
change from ‘running’ to *finished’ if completed successfully or 'error'if problems were encountered T 3
DATA LIBRARIES
Literature 1: DM Targets Library @ &%
Target Library et
DM Targets Library Search 5,113 lines
Download DM Targets in PDB file format: tabular, database: 2
format o C
Gene Library

‘Compound Library HEADER  TRANSCRIPTION

DATA PROCESSING TITLE  CYS2BSSER MUTANT PPRARGAMMA L
File-Format Converter

Descriptor Calculation

TITLE 2 WITH 15-DEOXY-DELTA12, 14-PR
COMPND MOL_ID: 1;

COMPND 2 WOLECULE: PEROXISOME PROLIF
DATA ANALYSIS [ ]
QSAR
Docking
Screenil iis|

Drug Repurposing Tool
Visualization .

Workflows
A snsrvrkeflonas
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3.3. Gene Library

3.3.1. Gene name based search

Galaxy / MPDS-DM Analyze Data

4+
ECeE - Gene Library Search searches MPDS gene library using gene name (Galaxy Version 1.0.0) ~ Options
A
(%) Select library
MPDS 1.0.1 MPDS_Gene_Library -
Get Data Gene name as given in examples: characterized genes:- BCL2, FGF1, AGRP and uncharacterized genes:-
LOC101060024,MGC16275
DATA LIBRARIES Enter Gene name
Literature bel2
Target Library T
Target Libra 1. Enter gene name
Gene Library
Gene library Search . . . . . .
searches MPDS gene library MPDS gene library se.arch we am galaxy interface. MPDS gene \l.brar\,r is cgmprlsed of 60,118 Homo Sapiens
using gene name _| genes. These genes includes: Chara anas: A7 774 (includes mitochondrial genes=1,069 and pseudo genes:
=| 15,012) uncharacterized genes: 12,3 O
MPDS Gene ID Search 2. click
--Thanks

searches MPDS gene library
using unigue MPDS gene
identifier

Analyze Data Using 599 bytes|
fools L Molecular Property Diagnostic Suite:Gene Database History (%
o o
MPDS 1.0.1 ‘MIPDS Gene Identifier: ‘90—01—002325 Unnamed history
Set Data ehoss
Gene Name: BCL2 599b =
DATA LIBRARIES
Literature 1: Gene Library @ F R
Iarget Libra Gene Description: BCL?2, apoptosis regulator [Homo sapiens (human)] Search
larget Library
sene Library 599 bytes
- - .2
Gene Library Search ‘Characterlzatlon: ‘Charactenzed gene format: html, database:

searches MPDS gene library
using gene name

mpds gene identifier:
90-01-002325 Gene Mame: BCL2

m

MPDS Gene ID Search | oz
searches MPDS gene library 3_ Database - =
‘L:jsgl:g,;;mue MPDS gene 4' Output SearCh HTL file

completed
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3.3.2. MPDS ID based search

= Galaxy / MPDS-DM

Analyze Data

Shared Data~

© Tools

MPDS 1.0.1
Get Data

DATA LIBRARIES
. Literature
_ Target Library
Gene Library
Gene Library Search

searches MPDS gene library

using gene name

MPDS Gene ID Search

searches MPDS gene library

using unigue MPDS gene

identifier

= Galaxy / MPDS-DM

Tools L
o

MPDS 1.0.1

Get Data

DATA LIBRARIES
Literature
Target Library
Gene Library

Gene Library Search
searches MPDS gene library
using gene name

MPDS Gene 1D Search
searches MPDS gene library
using unigue MPDS gene
identifier

m

MPDS Gene ID Search searches MPDS gene library using unique MPDS gene identifier (Galaxy

Version 1.0.0)
Select library

MPDS_Gene_Library

= Options

MPDS identifier example: 90-01-0000012. MPDS identifiers range from 90-01-000001 to 90-01-060118

Enter MPDS gene ID

90-01-000524

MPDS gene library search we
genes. These genes includes: Cha
15,012) Uncharacterized genes: 1.

--Thanks

Analyze Data

S aalaxy interface. MPDS gene

\

1. Enter
MPDS
gene ID

Sapiens
do genes:

des
2. click |

Molecular Property Diagnostic Suite:Gene Database

‘MI’DS Gene Identifier: ‘90—01-000524

Gene Name: IADCY10

Gene Description: ladenylate cyclase 10, soluble [Homo sapiens (human)]
Characterization: (Characterized gene

4. Output

3. Database
search
completed

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India

Using 1.2 K]

History (5

Unnamed history
1 shown, 1 deleted

1.18 KB

2: MPDS Gene ID
Search

605 bytes

format: html, database: ?

@ &

mpds gene identifier:
0-01-000524 Gene Name:
ADCY10

B e

HL file




3.4. Compound Library

3.4.1. Database ID Search:

Tools B
Database Id Search (version 1.0.0)
search tools Q)
Select database:
MPDS 1.0.1 MPDS Compound Library -
Get Data MPDS_ID as given in example
Upload File from your computer Enter MPDS ID:

Draw Molecule 26-01-100524

DATA LIBRARIES

~— MPDSID

Literature
Target Library
Compound Library
Database Id Search searches

MPDS compound library using
database ID

tabase Search Web Page from galaxy Interface

=-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

Finy il
searches using MPDS
fingerprints

Molecule cloud generates
molecule cloud

Library generator generates
molecule based on composition

s is still under develepment for automatic upload of files given by user

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India



javascript:void(0)

Molecular Property Diagnostic Suite

MPDS5 ID: 26-01-100524
Maolecular Formula:
— O CyaHyrNgl
N TUPALC Name:
J A4 CHs ||N-methyl-2-{[(2R)}-
N morpholin-
2-ylImethyl}-
N 3H-imidazo[4 5-
|I N N blpyridin-T-amine
N
!

Remarks:
Remarks here...
Mame./Synomyms:
Mame. Synomyms here...
[Mol. W 24714 [LogP |-1.40
[HBD i |Logs |-2.23

pkal: 12.54; pKaZ: ;
HEA }4 |PH“ pKa3: 6 15; pkad: 2.98
[Molar refractivity 35.27  [Polar surface area 7084
|HEk:|'q.r atoms count |1Ei |.[2irgs count |3.DC'
[Rotatable bonds [4.00 |Polarizability 186

*Mote-p¥al p¥o? are the acidic sites and pko3, pkod ore the basic sites of o molesule.

HED: Mumber of Hydrogen bond donors.
HEA: Mumber of Hydrogen bond acceptors.

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India




3.4.2.Exact Structure Search:

Tools Histor [+
Exact-structure Search (version 1.0.0) J =
search tools [x) ) - Unnamed history
Select File containing structure: 123 M8
MPDS 1.0.1 32: Structure.sdf -
e Select input file format: st 0%

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
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

Tools History ]
search tools ~ . . . Unnamed history
Molecular Property Diagnostic Suite g
MPDS 1.0.1
GetData [ 2 @0
Upload File fram your computer MPDS ID: 03-04-213023 :ﬁ::“""w
Draw Molecule An error occurred with this dataset:

Truncated Inchi of the input

DATA LIBRARIES Molecular Formula: molecule: InChI=15/C16H28N204

/€1-5-12(6-2)22-14-9-11(16(20)21-7

A €l1p3DsN0,
1 sN204 -3)8-13(17)15(14)18-10(4)19
Target Library. CHj TUPAC Name: /h9,12-15H,5-8,17H2,1-4H3,

(H,18,19)/t13-, 19+,15+/mo/s1
MPDS-ID of the query molecule is:

Compound Library 11
Database Id Search searches "

MPDS compound library using pentadeuterioethyl 03-04-213008 MPD5-ID of the query
database ID CH (3R.AR.58)-4-acetamido- molecule is:
3 S-amino-3-pentan- L JOLVIS

Exact-structure Search
searches molecule in MPDS
compound library

-yloxyeyelohexene-
L-carboxylate

38: Structure3.sdf @08
175 lines

format: txt, database: ?

uploaded txt file

HOY

Sub-structure Search searches
for sub-structure

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

CHj

Fingerprint Based Search S0 L0 8 0 0 tess w0

searches using MFDS
fingerprints

cowo v ou oo

Remarks: a.omena 0 a
Molecule cloud generates . N
molecule clou

Remarks here...

Library generator generates. .
molecule based on composition Name/Synonyms:

DATA PROCESSING

‘ormat Converter

Descriptor Calculation
Mol. Wt. 312.20 LogP -1.61
DATA ANALYSIS mn 2 Togs st
0saR oK ;
[pKal: 14.03; pKa2: ; pKa3:
b ciing FBA 6 pa 9.31; pKa4: -1.65
Screaning
cresnd Molar refractivity 80.17 Polar surface area 90.65
Visualization
Heavy atoms count » Rings count 1.00
GALAXV INBUILT Rolatable bonds 14.00 Polarizability 177

Text Manipulation .
*Note:pKal pKa2 are the acidic sites and pKa3, pKad are the basic sites of a molceule,
Eilter and Sort -
: Number of Hydrogen bond donors
Join. Subtract and Group : F vdron
~ HBA: Number of Hydrogen hond acceplors.
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3.4.3.Sub-structure Search:

Tools .
Sub-structure Search (version 1.0.0)
search tools L)
Select File containing sub-structure:
MPDS 1.0.1 | 40: structure.sdf
Get Data

Select input format:
Upload Flle from yeur computer

Draw Molecule

DATA LIBRARIES
Literature
Target Library
Compound Library
Database Id Search searches

MPDS compound library using
database 1D

(il under development

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
melecule cloud

Library generatar generates
molecule based an composition

MPDS ID: 14-01-067628

[Molecular Fornmla.

MPDS ID: 14-01-067627

CraH -

TUPAC Name: o + o TUPAC Name:

2-nitro- N 2-{(cyclopropyimetyi)

N+{2-phenylcyclopropyDaniline H (methylcarbamoyl]nsphthalen-

N 1-clate
N
H
-
o] o]
Remarks: [Remarks:
Name/Synonyms: [Name/Synomyms:
Name'Synonvms here ..
Molecular Properties
Mol We. 254.11 LozP 0.14
=D 1 [Logs 5.7
EBA 1 [pKa [pKal: ; pKa2: ; pa3: ; pKad:
[Molar refractivity 17.84 [Polar surface area 55.07
[Heavy atoms count 19 [Rings count 3.00
[Rotatable bonds s.00 [Potarizabiticy 137
: -06762
MPDS ID: 14-01-067626 MFDS ID: 14-01-067625
-
- o o
Ol «© ropAC ~NE
N 3-{(cycloburyimethyl)carbamoy]naphthalen-
H 2olate H
N
N
o
Remarks: Remarks:
Name/Synonyms: Name/Synonyms:

X ‘Synomyms here.

folecular Properties:

Mol We. T 014 — ] [Nl W

[rED Ir [togs [+ E@D 1

[Ba 1 [pEa [pEal:; paz.  pKa3: ; pHas. HEA 1

[olar reracmany 1784 Polar rrface e 517 [Niolar refracaiviry 1784 [Potar surface wrea 5517
[Heavy atoms coume 19 Rings cout 300 [Heavy atoms count 19 [Rings count [300
[Rotatable bonds 500 Polanzabainy 137 Rotarable bonds [5.00 [Potarizabatiey 137

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India
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Unnamed history
123 MB

40; Structure.sdf
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3.4.4. Molecular Property-based Search:

Galaxy /

Tools

search tools [}

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
Descriptor Calculation

Analyze Data

Molecular Property Based Search (version 1.0.1)

ield:

Hydregen bond acceptor (HBA)

Field Operator:
Equal to v

Keyword:
4

Add more Conditions
Add more Condition 1

Connector Operator:
[AnD

Field:

‘ Molecular Weight (Mol. Wt.) ~ |
Molecular Formula
Molecular Weight (Mol. Wt.
AlogP
Hydrogen bond donor (HBD)
Hydrogen bond acceptor (HBA)
Molar Refractivity
Topological Polar Surface Area
Total/Heavy Atoms
Rings Count
Rotatable Bonds

_Polarizabil

ﬂ 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.

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India




Sr.No.  Source ID Molecular Formula  Molecular Weight  Total/Heavy Atoms  Mo. of Rings  Mo. of Rotatable
1 81254820 C1loH24N4 272.20 20 2.00 10.00
2 62781398 C14H28N202 256.22 18 1.00 11.00
3 82648576 C12H16N203 236.12 17 2.00 6.00
ut ZINC72192526 COH16M5+ 194.14 14 2.00 3.00
5 82474341 C13H14N202 230.11 17 2.00 6.00
s} 84459040 C1B8H30N202 282.23 20 2.00 8.00
7 19528390 CBH12N404 228.09 16 1.00 9.00
a8 52349284 C18H27N40O+ 291.22 21 2.00 9.00
9 52349282 C18H27N40O+ 291.22 21 2.00 9.00
10 52349278 C16H27N40+ 201.22 21 2.00 9.00
11 75831150 C16HZ27N40+ 201,22 21 2.00 9.00
12 52349280 C16HZ27N40+ 201,22 21 2.00 9.00
13 79496934 C14HZ1N302 263.16 19 2.00 9.00
14 63027295 C13H24N202 240.18 17 2.00 11.00
15 83706632 C12H17N30 219.14 16 2.00 3.00
16 60654680 C1eH19N302 285.15 21 1.00 10.00
17 84048566 C13H24N202 240.18 17 2.00 8.00
18 20918123 C17H19N30 281.15 21 4.00 4.00
19 7154525 C11H13MN2025- 237.07 16 1.00 8.00
20 3485749 C11H14MN2025 238.08 16 1.00 8.00
21 81340404 C1O0H9F3N403 290.06 20 2.00 9.00
22 85545714 C13H14N202 230.11 17 2.00 6.00
23 ZINC32541243 C15H15N502 298.13 22 3.00 6.00
24 39782185 C15H15N502 298.13 22 3.00 6.00
25 64634347 C11H20MN405 256.14 17 2.00 6.00
26 61902106 COH7F3N2025 264.02 17 1.00 7.00
27 63791537 C12H19NO35 257.11 17 2.00 8.00

3.4.5. Fingerprint-based Search:

=~ Galaxy / MPDS 1.0.1

Analyze Data Using 12.3 MB

Tools y . : History co
Fingerprint Based Search (version 1.1.0)
search tools [ el Unnamed history
Nature of Compound Chain: 12.3 M8
MPDS 1.0.1 Cyclic .
Get Data No. of Rings: #442; Fingerprint Based ® J %
Upload File from your computer 2 Rings v Suach
Draw Moleculs Compound Nature:
DATA LIBRARIES Heteroaromatic
Literature No. of Rings Containing Hetero-atoms:
Target Library 2 Rings
Compound Library
Database 1d Search searches Execite
o o o | [ BB
database 1D
Exact-structure Search © what it does
searches molecule In MPDS 4
SpoRA e @ compound Library Search is used to search compounds from MPDS repository containing millions of molecules.
Note
Sub-structure Search searches
for sub-structure Querying may take time as due to search from millions of molecules depending upon number of filters chosen.
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
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MPDS ID: 23-17-000002

MPDS ID: 23-17-000004

[Molecular Formula:
C14H2BrN;028
TUPAC Name:
2-[[5-(5-bromothiophen-
2-¥1)-1,3 4-oxadiazol-
2-yl]methyl-pentan-
3-ylamino]ethanol

(o]
s
HsC N ™
HiC
|
H
C HO CHs

Molecular Formula:

C13HyBN3058

1-[4-(5-bromo-
4-methylthiophene-

2-casbonyl)piperazin-1-yl]-
2-(dimethylamino)ethanone

{[(furan-
carbamoyl}methyl)-

2-yD)ethylJamino}acetamide

MPDS ID: 23-17-000010 MPDS ID: 23-16-000003
C14HBrN3058
H
[TUPAC Name: CHs
/ (QR.65)-4-(4-{G-bromo-
3-methylfuran- N-[1-
N 2-yl)formamido]outyl}- CH3 | (2,5-dimethylthicphen-
NH 2,6-Gimethylmorpholin-4-ium NH aﬁm I
H ¥
o] N > S
CHj o CH3
HsC CHa
MPDS ID: 23-16-000009 NPDS ID: 23-15.000005
CHs CHg Cy7HyNsS

Molecule cloud (version 1.0.0)

search tools
Input file containing scaffold with their frequency:

1: Pasted Entry ~]
Scaffolds In Smile format and s frequency (see below for Input file format)

MPDS 1.0.1
Get Data

Draw Molecule

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

MPDS compound Iibrary using
database 1D

This tool generates molecule cloud allowing visual representation of the most common structural features of chemical databases In 2 form of a cloud dlagram.

Example
Note Select the Convert spaces te tabs eption while uploading the following Input flle using Upload file tool

Input file:
Exact-structure Search

searches molecule in MPDS
compound library

cleceeel 417305
(Neiceeee1 )e2eceec2 78563
=0)(Nc1cceeel Je2cecee 46713
0=C(COclcceeel JNe2eeeee? 39163

Sub-structure Search searches
for sub-structure

Molecular Property Based

Ing 811.0 Mt

“ | History Z o
Imported: Molecule cloud
104.6 KB

2: Molecule cloud on data @ { 3
1

104.0 KB

farmat: png, database: ?
[*[01]

mage in png femmam

1: Pasted Entry

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

0=C(NCclcceeel Je2eceee2 27929
clecnecl 27356

O=C(NCcicceecl )C(=0)Ne2eccee2 26505
C1CCNCCH 21150

C(Oc1cecce Je2cecec2 17728

clccscl 17400
0=C(Nciccoeel)C=Ce2ceecee 16908
0=C(NC(=5)Ncicceeel Je2caecc2 16410
Output:

[0 | A [0 [%5] oA [ghp 1[0 ] [oH°
PN e IV I Ve ] i e
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Galaxy / MPDS 1.0

Tools

el e | OO [orR Bl

GetData
Draw Molecule

DATA LIBRARIES =
Q N
Literature W~ ” o
Target Library S H H
o N
Compound Library
Cr N

Database 1d Search searches

MPDS compound library using _1 O,[ [59) I@]

database ID

Exact-structure Search
searches molecule In MPDS %
compound library il N=N

o 1=\
Sub-structure Search searches H W Q N\) N/
for sub-structure \n/\,( A\ s\/
H O \)
Molecular Property Based ) o
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 17

Eile-Format Converter
Descriptor Calculation
DATA ANALYSIS

SAR
Docking
Screening
Visualization

Scaffold cloud generated through MPDS

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India

Using 811.0 ME
History < o

Imported: Molecule cloud
104.6 KB

2: Molecule cloud on data ® () 3

a
104.0 k8

format: png, database: 2
=HOO

Inage in png fozmat

1: Pasted Entry ® (3




3.4.7. Library Generator:

-_ Galaxy / MPDS 1.0.1

Tools . g
Library generator (version 1.0.0)
search tools o~
Input the composition of elements:
MPDS 1.0.1 'C6HE
Get Data

Library containing:
Draw Molecule
1Mol Editor A Chemical
Structure Editor

All chemically possible structures v

DATA LIBRARIES
Literature [This tool looks for the various permutations of elemental compositions and generates a library comprising all chemically valid molecules with same chemical compesition. It discards all chemically
Target Library impossible, molecules.
Compound Library
Database Id Search searches
MPDS compound library using
database ID

For detailed information that how this teol works, click here

Exact-structure Search
searches molecule in MPDS
compound library

sing 811.3 MB
History [ -]

Unnamed history
152.3 KB

s#2: Library generator ® § ¥
Job is currently running
Ho

A L
4,539 lines

format: txt, database: ?

CECCCC C6HS molecules 217
Duration: 783 miliseconds

200

oom ozzstisae

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 an compositi
History - o
CDE 0601160043 m
history

&€ 7T 0 0 0 O O 0 O 0999 V2000

0.0000  0.0000 0.0000C O O 0 O 0 0 O O 0 0 0 0 LIl

0.0000 0.0000 0.0000 c a 0 0o 0 0 0 0O 0O 0O 0 0 0

0.0000 0.0000 0.0000 2 0 0 0 0 0 0 0O 0 0O 0 0 1: Libra enerator 0033

0.0000 0.0000 g.0000Cc 0O 0 0O 0O 0O 0O 0O O 0O O O O 4,539 lines

0.0000 0.0000 0.0000 C 2 0 0 0 0 0 0O 0 O 0 0 0 format: txt, database: ?

0.0000 0.0000 0.0000Cc O 0 0 O O 0 0 0 0 O 0 O CCCCCe C6M6 molecules 217
1210000 Duration: 805 miliseconds

1 & 1 0 0 0 0 anw

2 3 1 0 0 0 0 -

23 10000 CDR 0601160043

3 4 2 0 0 0 0

4 6 1 0 0 0 0 & 7 0 0 0 0 0 0 0993 Vzo
5 6 20000 0.0000 0.0000 0.0000C 0 0
M END
o <Id> 00000 0_0000 00000 C 0 0
1 1| 1 3
> <can_string>
010001001010000200000001000002000000
5588

CDE 0601160043

& 7 0 0 0 O O O 0 09899 v2000

0.0000 0.0000 0.0000 2 0 0 0 0 0 0 0O 0 0O 0 0

0.0000 0.0000 0.0000 2 0 0 0 0 0 0 0O 0 0O 0 0

0.0000 0.0000 0.0000 C 2 0 0 0 0 0 0O 0 O 0 0 0

0.0000 0.0000 0.0000 C 0O 0 0 0 0 0 0 0 0 0 0 0

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India




4. Data Processing

4.1 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 then go to convertor to interconvert
moleculefile format. Select desired output file format. Click on "Execute” button

(fig. 2).

-_ Galaxy / MPDS 1.0.1 Analyze Data g " - Using 17.1 KB
fools Converter (version 1.6) 2- SeleCt deSIFGd Uploaded inDUt file
search tools ) -
output file format

MPDS 1.0.1 5: CID_145823.sdf -
Get Data output format: 5: CID_145823.sdf ® ()R
Upload File from your computer

mol2
Draw Molecule

remove input file when finished:

DATA LIBRARIES [m]
Literature 0
Target Library == — 3.Submit

Compound Library

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

R e EC Rt COnvErTer mol, db.gz, ac.gz, ent.gz, brk.gz, hin.gz, mol.gz, xyz.gz.
Converter interconvert 1 ( :I ick
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 Analvsis

Figure 1

Step 3: The converted output file appears in the history which Vew results Id
(fig. 3).
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-_ Galaxy / MPDS 1.0.1 Analyze Data Share. - Vi + Helpr User Using 21.8 KB

Tools History Fo
The following job has been successfully added to the queue
search tools [x) oo . data's Unnamed history
: Converter on data
21.8 KB
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 getamastif-azahlamenara.ansauatasad 8: Converter on data 5 ® 0%

L J 156 lines
! Fil
pload File from your computer Down Ioad f format: mol2, database: ?

Draw Molecule | execution host: mpds.osdd.net | |

execution time: 2017-02-26,
DATA LIBRARIES 18:09:20 (IST) |
Literature
s wrote 1 molecules.
we

Compound Library

DATA PROCESSING
File-Format Converter

Converter interconvert

molecular file-formats

#<TRIPOS>MOLECULE

145823

SMALL
Generate 3D coordinates (with USER_CERRGES
added hydrogens) from a 2D
coordinate file
5: CID 145823.sdf @0 R

Descrintor Calculation

Figure 2

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

Uploaded input | -

Tools
Generate 3D coordinates (versim=—*-2-2*
search tools o)~ - - —————rrhamed
Select Ligand Input format: 2_ Select I n put fl Ie 27.5KB
MPDS 1.0.1 SUf ¢ —
Get Data Input_ligand: 5: CID 145823.sdf @0 %
Upload File from your computer 5. CID_145823.sdf . - -
— Select Ligand Output format: 3' SeleCt In pUth Ie ‘
DATA LIBRARIES mol2 -

T iary ez — 4. Select Output file
Compound Library

DATA PROCESSING This p1 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 ( th - =
s e e 5. Submit iob

coordinate file

Figurel

Step 4: Results: the 3D coordinates file can be seen and downloaded from history
(fig.b).
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- Galaxy / MPDS 1.0.1 Analyze Data

Tools

search tools

MPDS 1.0.1
Get Data

o The following job has been successfully added to the queue: VI eW reSu ItS

8: Generate 3D coordinates 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 been
run the status will change from 'running' to 'finished’ if completed successfully or 'error’ if problems were encountered

Upload File from your

Draw Molecule

DATA LIBRARIES
Literature

Target Library
Compound Library

DATA PROCESSING

File-Format Converter
Converter interconvert
molecular file-formats
Generate 3D coordinates (with

added hydrogens) from a 2D
coordinate file

Download

Figure 2

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India

33.2KB

8: Generate 3D
coordinates on data 5
122 lines

format: text, database: ?

5: CID 145823.sdf

@R




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).

Using 38.9 KB

Tools History oo
PaDEL (version 1.0.0)

D . 2. Select input T
MPDS 1.0.1 S‘EID .145523‘de - = EIKE
Get Data calculate 3d descriptors: ) S:CID 145823.sdf ®In
e ———— 3, Select to calculate 3D descriptors ‘
mﬁ :;I(:uljte fingerprints:

1. Click =3 4. Select to calculate fingerprints ‘
N
in cof ) . ile will be in CSV format.
5. Submit job [
T
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 geomeftrical,
constitutional, electronic, topological or hybrid descriptors for calculation.
For fingerprint calculation user have choice for various fingerprints like
standard, extended, PubChemetc. (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 . . History =
CDKDescriptorCalculation (versicn 1.0.0)
search tools (=) Unnamed history

SDF: 38.9 KB

MPDS 1.0.1 5: CID_145823.sdf v 2 Select "']put
Get Data o /

5: CID 145823.sdf ® )R

Upload File from your computer
Draw Molecule

DATA LIBRARIES run command with sdf file format only and output file will be in txt format.

Literature
Target Library
Compound Library ..
5. Submit job Uploaded. sdf file
. .
Descriptor Calculation
PaDEL "PaDEL Descriptor Tool"

%Dn}‘(PescnpwrCaIcu\at\un "CDK C D K descri pto r
e —

Figure 2

-_ Galaxy / MPDS 1.0.1 Analyze Data - tion~ . - Using 38.9 KB

History 8

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

search tools (%) Unnamed history

10: CDKDescriptorCalculation 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 Vl ew resu |t
Get Data run the status will change from 'running' to ‘finished" if completed successfully or 'error' if problems were encountered.

Upload File from your computer

Draw Molecule

Calculated

DATA LIBRARIES ALOGPDescriptor[]
AminoAcidCountDescriptor]

Literature 5
Taraet Libra DeSC rl pto r APolDescriptor[]

AromaticAtomsCountDescriptor{]

Crhe e r\AromancsandsCountDescnptor[]

AtomCountDescriptor{]

DATA PROCESSING AutocorrelationDescriptorCharge[]
ile-F o AutocorrelationDescriptorMass[]

Descriptor Calculation

PaDEL "PaDEL Descriptor Tool" Download result

CDKDescriptorCalculation “"CDK
Tool"

‘ AutocorrelationDescriptorPolarizability

Rerun job

Figure 7
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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

McQSAR builds regression model which can be further used for predicting activity
values (in terms of IC50, LD50 or EC50 values or as per requirement, user may
choose appropriate field of interest from file). McQSAR model building requires
preparation of appropriate descriptor files as it needs activity (or any appropriate
field) column.

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

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

o 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.

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India




o 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 QSAR Mode/
in Data mining section. It is advisable to select all preprocessing
methods fo avoid any complication for model building and also for
obtaining significant model(s). Click on "Execution” button.

o 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).
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Galaxy / MPDS 1.0.1

Tools MOLID  ALOGPDescriptor Amir History o
3.0741000000000023, 8.4
search tools - 1.77544895999559995, 3,
14: train_activity.txt
°© ~1.7073,72.91487329, 38, ® %
-2.0993000000000004, 8. O 0,0 0, 0 0 0, 0, 0, L L L L T T T A =) X
MPDS 1.0.1 1.2345000000000004,1. 0,0,0.0, 70.0,0.0 format: txt, database: ?
Get Data —2.35269999590559096, 5. q= 87360000 01 ,0,0,0,0 Y ﬂ'ﬂ_ﬂded txt file
. 2345600000000, 5. 301039360000003, 84.32570000000001 0, 0,0, 0,0, 0,0, 10,0,0,0,0,0,0,0,0,0 D1 7]
L e T ST 5540000000000224, 0.06522916000000115,104 . 4658 10,070,070, 0,0,0,0,0,0,0, 2,0,0,0,0,0
Draw Molecule -1.8089993998999557,3.272460895955959, 94 72380000000001 0,0,0,0,0,0,0, nerdvit
~0.9204999959599597,0. 06211224 59595554, 97, 6195000000000 0,0,0 o
DATA LIBRARIES 0. 9FHL000000000002, 0. 95667 96100000003, 139. 4351599595955 0,0,0, Torono, J,‘,,u 00,0, .J 0,0,0 6. T-ARETLILE
; 8200000000000, 0.9181472400000011, 938936 0,0,0,0,0,0,0,0,1,0,0, o0, 0. 0.0,0 4f. 382101959949592 i
. 0.0401599999999994, 0.7194432 0,0,0
Target Library 0,00960000000000115%, .21 6000000002873 U,..‘,\)',C,(\,U,J,\,,‘J,C,U,”,”,J 0.6,0,0,0,0 1 o
e geary 83399595999381, 0.8805 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, s
1.3070999999959995, 17095104 99955506, 139, 75000000000002 U,U,f‘,J,O,L,‘J,U,U,\,C),C,'.,U,U,E',J o
DATA PROCESSING 55999992, 0. B0 6616895959585, 146. 305 1000 Qanadaa e i
File-Format Converter LS
Descripter Calculation 85959994 u 1944323959595 GQ_Lw 532:5; CDK Descrlptor Flle ®0R

501000000000001,

_06255001000000004, 820704

(T, P L o o 6500998595959550, u 43308560 974,77.1128000( gaiLL

CDKDescriptorCalculation "CDK 110000000000046, 0. 0010356100000000307, 141 . /9% S 71 lines

Tool" 0825000000000018, 1.171806250000004, 54 |1 0,0,0,0,0 format: txt, database: ?
ALOGPDescriptor(]

9000000000016, 0

DATA ANALYSIS

QSAR
Build QSAR Model builds QSAR
model using McQSAR

1.5785 39:’99:44393;,

1.7659000000000007,3. 11ﬂ4c:swoucw*a 120.531

51977 9.)31?99{7,_lb
$9959594599148, 0. 0061
1.9515000000000002, 3.808352250000001, 121
0.13559999395999945, 0. 01940915999539

AminoAcidCountDescriptor(]
ApolDascriptor(]
AromaticAtomsCountDescriptor(]
AromaticBondsCountDescriptor[]
AtomCountDescriptor(]

1060000000001 0,
892,13 LE 10000
92740000000004
5,116.4167000000000.

4599959

Using 813.4

Predict Activity Using McQSAR
Using already built QSAR madel

9995599958, 0.05597555959999999, 111153
1567368099995952, 115.74479599993958 ﬁ

n,qrunn

0,0,0,0,0,0,0,0,0,0,0,0,0 5
0,0,0,0

AutocorrelationDescriptorCharge[]
AutocorrelationDescriptorMass[]

L0000 AutocorrelationDescriptorPolarizabi

57.504
0

0,0,0,0,0,0,0,0,8,0,0,0,0,
Convert csy to arff Canverter 3.401795993999993, 11. 512243239993995, 1063306 0,0,0,0,0, t:’[],)
esv to arf file in weka 1.2754993999993996, 1 626300249995 B8 ,n,n,') r82
EETTER CV e i o ey -1.089295959955993900, 1, 1065744099595975, 123 1";2 0,0,0,0,0, 0,0,0,0,0,0,0,0,0 £9.7102033595959€ B —————
arff to cev file in weka 999650983, 0. BEL92055 0950501, 11E. 1807 0,0,0,0,0, 0,0,0,0,0,0,0,0,0 67.516956959598 0 g ATy A
_44669999999939926, mm,s/nga%w 9‘19?\ 112.6825 0,0,0,0,0,0,0,0,0,0,0,0,0 63.45661799% iptor  BRolneseriptor CarbenTypes
Convert csv to arff Converter -0.€843000000000006, 0. 4682664300000 0336 0,0,0,0,0, ,0,0,0,0,0,0,0,0 €4.4234109993995¢€ 0 e e
csv 1o arff file in weka L’l“!i‘;“‘i;‘l&[i‘,‘“‘ﬂ,/,_: H073471599995975, 100.89179999595999 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 53.0262739999¢ N
1.0127000000000008, 1.0255612900000017, 124.90745999999598 ,0,0,0, @,0,0,0,0,0,0,0,0 €2.3576599999¢
Filter Filters in weka 1.8130999999995942, 3. 2073316099 & 0,0,0,0,0, ,0,0,0,0,0,0, . 06334099939955
0.6462999999999994, 0. 20. 0385999999555 0,0,0,0,0,0,0,0,0,0,0,0,00,0,0,0 60.5978599999¢
ﬂ%;‘;ﬂ TIDEHIC 2.782400000000001, 7 4382 a,
3.0704000000000002, 9.427356160000002,111.4704 == <
e e 1695058899505, 6. 5266076096606, 51 Training set sdf file
weka 37999999999974, 1. 04816643
-a. dqermancncmaz,n 2996627500000022, 83 7541 mnv'- ®0R
Build QSAR Model: SVMlight w 1 9623,115.4 7,257 lines
R Aoty wmw uonmmnr 2.883543610000002 Hl.-lmﬂnm 00003 0.0.0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 v

6. Figure 15

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

Tools
'DATA ANALYSIS

QSAR
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

Name,nAcid, AlogP, ALogp2, AMR, apol, nakrom&tom, nAromBond, nAtom, nHeavyktom, nH,
ZINC79964140,0,0.8466,0.71673156,11.3123, 5.94037%,0,0,5,2,3,0,1,0,0,0,0,0,
ZINC00901212,0,0.6355,0.40386025,1¢.2707,8.38037%,0,0,7,4,3,0,3,1,0,0,0,0,
ZINC15633215,0,-1.3416,1.79%8%056,5.6967,6.6860758,0,0,6,2,6,0,1,1,0,0,0,0,
ZINCE0189668,0,0.0694,0.00481636,12.3972,5.72,0,0, 4,4,0,0,2,2,0,0,0,0,0,0,
ZINC25783052,0,0.0505,0.00255025,13.0125,8.322758,0,0,9,3,6,0,2,0,1,0,0,0,
ZINC15633213,0,-1.2393,1.53586449,11.3934,9.954344,0,0,11,3,8,0,2,1,0,0,0,
ZINCT71769112,0,-0.1854,0.0343731¢6,14.709,10.614344,0,0,11,3,68,0,3,0,0,0,0,
ZINC12358605,0,-0.107¢,0.01157776,12.5551,8.322758,0,0,9,3,6,0,2,0,1,0,0,0
ZINC00895973,0,0.5725,0.32775625,14.0581,7.41558¢6,0,0,6,4,2,0,3,0,1,0,0,0,
ZINC79313748,0,0.1116,0.01245456,4.1429,6.0887%3,0,0,5,4,1,0,2,1,1,0,0,0,0
ZTNCRAARZ2RIN.N.N SBRT1.N 314721.13 T73R4.7 NRIRRA.N.N.A. 4. 2. N.2.2.0.Nn.An.n.Nn.N
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Tools

GALAXY INBUILT

Text Manipulation
Add col!

dataset

Compute an expression on every

row

Concatenate datasets
tail-to-head

Cut columns from a table

Merge Columns together
Convert delimiters to TAB

Create single interval as a new

dataset

Change Case of selected
columns

umn to an existing

Paste (version 1.0.0)

1. Descriptor File

Paste:

2 Descriptors e | v [

and:

4 train_activity tet ‘v

Delimit by:

Comma |

@ Pasie preserves columit

2. Activity |

3. Delimiter

4. Submit Job

History (I

CDK_MCQSAR 12decld

What it does

This tool merges two datasets side by side. If the first (left) dataset conts I such

wiould fike to change column assignments, click the pencil icon in the history tem.

start, end and strand, these wil be preserved. However, il you

559.2 KB Z

4: train_activity.txt ® 08
3: log File ® 08
2: Descriptors File ® 08
7L lines

format: tet, database: 2

*[6]1 5]

Title, nsmal1Rings, nArcmRings, nRingalocks,
Wetal_unity, Wetaz_unity, Wetas_unity,ur_u
MI-R, MOEC- 11, MDEC- 12, MDEC- 13, MDEG- 14, MOEC
khs_sch3, khe_dcnz, khs_sscHz, khs_tH, khs.
,khs_ss0, khs_aa0, khs_sF, khs_sSiH3, khs_sst
khs_sssssas, khs_ssen, khs_dse, khs_ssse, ki

[ETI [v]

Example

First dataset:

1: training set.smi ® 0"’

Paste two files side by side
Remove beginning of a file
Select random lines from a file

Select first lines from a dataset

a
a
a

W

Second dataset:

20

Select last lines from a dataset

30
48

16

Figure

1. Input descriptor

Toals
Build QSAR Model (version 1.0.0) A SV F'I
search tools o~ + CtIVIty e
Select File containing descriptors: —
MPDS 1.0.1 15: Paste on data 13 and data 14
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

0SAR
Build QSAR Model builds QSAR
madel 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
«€sv 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 SVMIight
Classify Data :SVMIight classify
data using model given by SVM

Enter the column header whose value to ||

defauit is ‘Activity' but

e e e 20 Name of response column

Perform preprocessing:
Select All || Unselect All
Exclude Correlatad Descriptors
Exclude Identical Conform:
Exclude Inactive Compounds
xclude Sparse Conformers
Exclude Sparse Descriptors
xclude Descriptors with zeros
pre-proceassing removes redunancy and excludes

3. Preprocessing options

n necessary features

Enter percentagae of bins the compounds are
3fald |
Default is 3 fold

vided to when p|

4. Various options
ot procedine

df repetition will take more step

Enter the number of repetitions for the cross-
5
User may choose any number, but higher number
Select Collinearity cutoff:

02 v

This is a threshold value for exc
use higer values

s O

ing the other4ériable of all variable pairs whos:

Submit

rrelation coeffient value is higher than the cutoff value its better to

Cross validation The number of bins (5th 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 beth 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
dimension, if necessary, to ensure that the fit is (over)determined.

Input File should be comma-separated file as follows
Molecule_ID,Descriptorl,Descriptor2,Descriptor3,Activity
Mol_2,1,2,-1,4
Mol_2,1,3,-1,9

" Mol_2,1,4,-1,16

Figure 17
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Using 813.6 M

“ History ot
MCQSAR
844.7 KB
15: Pasteondata13 ® { 3%
and data 14
71 lines
format: txt, database: ?
(=10
srolbescripsar far
amrpamaTizne

phatiochairnssoripror

= WATMDescriptor WiensrNumbe

4, cpal 3.07410

@R

14: train_activity.txt
71 lines

format: txt, database: 2
uploaded txt file
=HO0

@R

data 11

71 lines

format: txt, database: ?
ALOGPDescriptor]
AminoAcidCountDescriptor(]
APolDescriptor(]
AromaticAtomsCountDescriptor(]
ArnmaricRandermintRacerinear1




The following job has been successfully added to the queue:

6: Model

T: Logs

You can check the status of queued jobs and view the resulting data by refreshing the History pane. When thy
finished" if completed successfully or "error’ if problems were encountered.

Log File

Galaxy / MPDS 1

McQSAR Model

Figure 18

History K

CDK_MCQSAR_12decld

T07.0 KB

T:Logs @
6: Model ®
Liing

format: model, database: 2
HO0

Activity = plus{avg{const{o. T18E),
aacM ), gspline2. 46703, WTPT-4) ), pau
4) )], mas(mae{max max( gauss | -4. 1681
| WTPT-4))), gauss(-11, 767, 8, 664766,
B571 ©.22B571 3.63525 0.226571 3.6

10523 ©.542077 4.50074 ©.230046 4.

q

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
Build QSAR Mode! 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 waka
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: SVMIight
create model using SVMlight

Classify Data :SVMiight classify
data using model given by SVM

Predict Activity Using McQSAR (version 1.0.0)

Select molecule file with descriptors whose activity to be predicts

7: PaDEL1 on data 5

: 1. Descriptor File of

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 \

Execute

~ 2. Model build by McQSAR

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

"M2",1,3,-1

"M3",1,8,-1

"M4",1,10,-1

"M5",1,11,-1

"M6",1,12,-1

unknown activity sdf file

3. Submit Job

Figure 19
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History Fo I - ]

QSAR_MCQSAR

495.2 KB

Z: PaDEL1 on data 5 @8

5: UnknownAct.sdf ® (0%
: Buil @0 %

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 Mikka J. Vainio. All rights
reserved. McQSAR =
Multiconformational Quantitative
Structure-Activity Relationships.
Described in Vainio M, Johnson MS
(2005) 1. Chem. Inf

[ ~1O1Y]

Aetivity = szt (des

< >
Lid.csy @ (%




-_ Galaxy / MPDS 1.0.1

Analyze Data

Using 813.9 b

Toals

search tools o

MPDS 1.0.1
Set Data

Draw Molacule

DATA LIBRARIES
siterature

farget Library
Zompound Library
DATA PROCESSING
Sile-Format Converter
sescr c N
DATA ANALYSIS
2SAR

Build QSAR Model builds QSAR
model using McQSAR

Predict Activity Using McQSAR
Using already built QSAR madel

Convert csv to arff Convertar
csv to arff file in weka

Convert arff to csv Convertar
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 OSAR Model: SVMlight
create model using SVMlight

Classify Data :SVMlight classify
data using model given by SVM

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

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

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.

Result of Prediction

History z

QSAR_MCQSAR
485.8 KB

23: Predict Activity @ { %

" data?

15 lines

format: txt, 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.
McQSAR = Multiconformational
Quantitative Structure-Activity
Relationships. Described in Vainio
M, Johnson MS (2005) 1. Cham.
Inf

OO

Z:PaDELlondata5 @ &
5: UnknownAct.sdf @B

: ®)%
on data 1
1line
format: model, databasa: 2.
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 = Multiconfarmational

i Quantitative Structure-Activity
Docking Relationships. Described in Vainio

Screening v MJ, Johnsen MS (2005) J. Chemn.

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

(Compound Activity Actual VWalues

moll 6.49483 65.443597499
|maolz T.08538 6.397940009
mol3 7.08538 6.337242168
|{mold T.08538 6.145593958
mols 7.08538 6.124938737
|mol& 7.08538 5.004364805
ol 7 7.08538 6.563540266
molg T.08538 6.13667 714
mole 7.08538 6.823908741
Mol T.08538 65.425968732
{molll T.08538 6.045757491
mollz 6.49483 6.420216403
|moll3 T.08538 6.193820026
mollad 7.08538 7096910013

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:

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India




https://drive.qoogle.com/file/d/0B3c9isKbTnxtZmpzYVcOVVNpWmM/view?usp=shari
hg

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

CDKDescriptorCalculation $3 Build QSAR Model %
SDF Select File containing descriptors
Input dataset = output (txt) output (model)
output
Paste
Input dataset <4 X
Paste
output
and
out_filel Predict Activity Using McQSAR px4
Select molecule file with descriptors
whose activity to be predicted
CDKDescriptorCalculation $% .
Select model file
Input dataset 2 SDF
output (txt)
output output (txt)

Figure 21

5.1.2. QSAR Model Building using Weka

5.1.3. QSAR Model Building using SVMIlight

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.

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India



https://drive.google.com/file/d/0B3c9isKbTnxtZmpzYVc0VVNpWmM/view?usp=sharing
https://drive.google.com/file/d/0B3c9isKbTnxtZmpzYVc0VVNpWmM/view?usp=sharing

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 SVMIlight 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).

— a
-_ Galaxy / MPDS 1.0.1 Analyze Data Waorkflow Shared Data~ Visualization~  Admir elp~  User- == Using 813.9
Tools History F+ I
Upload File (version 1.1.3) =
search tools o - | M @ 8
File Format: 688 lines
MPDS 1.0.1 Auto-detect v I nlet 3 (el i T 2
- - pmm— | Uiploaded txt file
Get Data Which format? Sea help balow =10] 0}
Upload File from your computer Fila:
Draw Molecule Browse... Mo file selected.

1052016122420

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
DATA LIBRARIES the site administrator)

Literature URL/Text:
Target Library

Compound Library

DATA PROCESSING

724 lines

| 4: Activesmile.sdf @0 R

Here you may specify a list of URLS (ane per line) or paste the cantents of a file. I n put 2

format: txt, database: ?

DATA ANALYSIS " uploaded tet file
Convert spaces to tabs: =10)
QsAR [JYes e
Build QSAR Model builds QSAR Use this option if you are entering intervals by hand
model using McQSAR
file-formats:
Predict Activity Using McOSAR i
Using already built QSAR model unspecified (7)

Convert csv to arff Converter
csv to arff file in weka Execute

Convert arff to csv Converter
to esv file in

onverter | 2:Inactivesmile.sdf @ %

I nput 1 806 lines

format: txt, database: 2

| uploadsd txc fle

=H®0

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 :SvMlight classify
data using model given by SYM

~7

Figure 9

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India




Galaxy / MPDS 1.0.1

Using 813

Tools History =

PaDEL (version 1.0.0)

search tools ) 12: PaDELlondataz @ (f 88
sdf_file: o 14 lines
R 4 ctvesrile s - Descriptor -
. Processing mol11 in file.sdf
Gat Data calculate 3d descriptors: . (1/13). Processing mol22 in
Upload File from your computer I I t
NO calculation file.sdf (2/13). Processing mol44
Draw Molecule ) . in file.sdf (4/13). Processing
calculate fingerprints: mol33 in file.sdf (3/13).
DATA LIBRARIES No | resu It Processing molSs in file.sdf
£ (5/13). Processing mol66 in
Literature m file.sdf (6/13). Processing mal77
Target Library in file.s

Compound Library LR

Calculate - -
. descriptors -

PaDEL "PaDEL Descr\pmr Tool™ Descri pto r e
calculation -

result —_—

DATA PROCESSING run ¢ nand with sdf file

File-Format Converter

ndsZ, nBondss, nBaRdss2

VRS S SR S e

KH, n#aaK,

W35, SHaSHID, nEss

CDKDescriptorCalculation "CDK

Submit Job

DATA ANALYSIS
QSAR

Build QSAR Model builds QSAR
model using McQSAR

11:PaDELlondatad ® R
12 lines
format: txt, database: ?

Predict Activity Using McQSAR

Using already built QSAR madel

Convert csv to arff Converter
€sv to arff file in weka

Convert_arff to_csv Converter

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).

arff to csv file in weka Processing mol7 in file.sdf (7/1

Convert csv to arff Converter w®O
csv to arff file in weka

Kame, nACid, ALogh, ALeap?, ANR, 2pal, n:

Filter Filters in weka

wekatool Data mining software

in java weka

K, THA3NH, BESKASD, NHS SH2D, K
WekaEvaluate Evalutation in £ 2L, el GCH, B s, e, nasl
weka

2ah, 5  nddzaz, n

Build QSAR Model: SVMlight " . ~

Figure 10

Galaxy / MPDS 1.0.1

T ool Histt F -]
oo Build QSAR Model: SVMIight (version 1.0.0) St =

- mol33 In file.sdf (3/13).
Select Descriptor file of Active molecules: 1 CrE= i) (ot [ Ll
P Select ACtIVe (5/13). Processing mol66 in
11: PaDEL1 on data 4 file.sdf (6/13). Processing mol77
Descriptor file should be in CSV format

Compound Library

DATA PROCESSING

- - in file.s
AT Select Descriptor file of Inactive molecules: d escri pto r fl Ie =H®O
el Ll 12: PaDEL1 on data 2 v . .
Wane, nacid, ALOGE, ALDIPZ, AMR, apol, N

PaDEL "PaDEL Descriptor Tool" Descriptor file should be in CSV format

sonds, nsonds2, nEondss, nBondss2,
CDKDescriptorCalculation "CDK
Tool" s

VBG4, VPC 5, VPG 6, 5P, 5P 1, ¢

SNH, MESNA3P, N

DATA ANALYSIS I, RSN, naalE, BTN, 0

Build QSAR Model builds QSAR 2 B)

model using McQSAR

Predict Activity Using McQSAR .
Using already built QSAR model iLPadElionditad &0 X
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

BH®0

Submit

Convert _csv_to_arff Converter
csv to arff file in weka

Select inactive
descriptor file

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

d,ALogr, ALogp?, BHE, apoel, no

WekaEvaluate Evalutation in nds, nbonds?, nBondss, nBondssz,

weka

Build QSAR Model: SVMIlight
create model using SVMlight

6, VEG-4, VBC-5, VBC-4, SB-0, 8B-1,

Classify Data :SVMIight classify

data using model given by SVM < >
Docking
Screening 6: Unknown.sdf @ 7 %
4: Activesmile.sdf @)%
GALAXY INBUILT
Text Manipulation 2: Inactivesmilesdf @ /8

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India




Tools 1

sy
Target Library
Compound Library aots
¥ parameler -u
DATA PROCESSING 13 + highest feature index
" 24 # number of Lrai ]
File-Formal of support
Descriptor Calculati 11 1d b, e arting with

4330956 4

PaDEL "PaDEL Descriptor Tool"

CDKDescriptorCalculation "CDK
Tool"

DATA ANALYSIS

QSAR :
Build QSAR Model builds QSAR
model using McQSAR

Predict Activity Using McQSAR 2 Ky
Using already built QSAR model 25 <5.50140 31477160

145723147710
Convert csv to_arff Converter
csv to arff file in weka

-0
5723147712 05

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

o wrrdectecs SVM Model build based on

i descriptor values of Active and
Build QSAR Model: SVMlight . .
create model using SVMlight I n actlve CO m po u n ds

Classify Data :SVMIight classify
data using model given by SVM

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

DATA PROCESSING Descriptor file should be in CSV format SVM I ig ht M Odel bu i It

le-Format Converter Select model file:

Zescriptor Calculation | 13: Build QSAR Model: SVMIight on data 11 and data 12 ~ 1 I 1
PaDEL "PaDEL Descriptor Tool" A model file created using SVMlight In earlier Step

CDKDescriptorCalculation "COK

DATA ANALYSIS

2SAR
Build QSAR Model builds QSAR - -
el using MeQSAR Descriptor file of unknow
Predict Activity Using McOSAR

Using already built QSAR model activity molecu |ES

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

e Classify data as active and
inactive using SVMlight

in java weka
Build QSAR Model: SVMIlight CIaSS'fy
create model using SVMlight

Classify Data :SVMlight classify
data using model given by SVM

Docking

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India

History <
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

WHOL

parameter

§ kernel parameter —=

12:PaDELiondata2 ® %

: tad @ ()%
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

1Aan

History =%

14: PaDELiondata6 @ 3
13: Build QSAR Model: ® %
SVMlight on data 11 and data

12

33 lines

format: model, database: ?
Scanning examples...done
Reading examples into
memory...0K. (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

|- LOL -]

SUM-Tight Version VE.02
0 # xernel sype

3 8 xersel parameter o

pazameter —g
1 # kernel paramster =

L # kernel parameter -r

12: PaDELiondata2 @& 88

11:PaDELlondatad ® § 8
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).




Analyze Data

=~ Galaxy / MPDS 1

Tools

Xarget Library
Compound Library
DATA PROCESSING
File-Format Converter
o lati
PaDEL "PaDEL Descriptor Tool"

CDKDescriptorCalculation "CDK
Tool"

DATA ANALYSIS

SAR

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: SVMIight
create model using SVMIight

Classify Data :SVMlight classify
data using model given by SVM

Dockina

Screening

History =
SVMIlight
302.3 KB
16: Classify Data @R
:SVMlight on data 14 and data
13
256 11 lines
-0.60892557 format: txt, database: ?

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%

161

14: PoDELlondata6 @ / 2

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.....
iterations) Optimization finished
(11 misclassified,

Figure 11

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/0B3c9isKbTnxtN211U1ZwVEO3VVU/view?usp=sharing

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

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India



https://drive.google.com/file/d/0B3c9isKbTnxtN2l1U1ZwVE03VVU/view?usp=sharing

CDKDescriptorCalculation $%

Input dataset b4
SDF Build QSAR Model: SVMlight b4
output
output (txt) Select Descriptor file of Active
molecules
Select Descriptor file of Inactive
CDKDescriptorCalculation $2 molecules
Input dataset =2 SDF output (model)
output output (txt)
Classify Data :SVMlight b4
CDKDescriptorCalculation §2 Seh_ec_t Descriptor file of Unknown
Activity
SDF
Input dataset b4 Select model file
output (txt
output put (txt) output (txt)
5.2. 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 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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S VIUSL VDU g DELINY JaiEy 1T JIan - FIEE SWiage

-_ Galaxy / MPDS 1.0.1 Analyze L Using 56.5 KB

Tools Optimize (version 1.0.0) 1. Select Input History F R - ]

search tools (x) f Unnamed history
Select Ligand Input*® Ormat 56.5 KB
L —— -
MPDS 1.0.1 sdf v
Get Data Input_ligand: 5: CID 145823.sdf ®)R
Upload File from your computer 5: CID_145823.sdf 2 Se'ect i n ut
Draw Molecule Select Ligand Output format: - p

DATA LIBRARIES

pdb v
e — \ 3. Select output

DATA PROCESSING This prg N utilizes Phenix eLBOW (elect format h) to perform force field geometry optimization U p|OadEd

Flie Format Converter of input \ For more information, pled documentation/reference/elbow.html.
Descriptor Calculation Hydroge matically added to the struture in any of the above mentioned | |gand

formats oose to get an optimized structure ligand in any of the above mentioned formats.

DATA ANALYSIS

osAR 4, Submit job
Docking
Optimize input ligands

Generate ~far your
input I\gz?\
Dock your ligand with target Optlmlze "gand ’

protein structure (with inbuilt
ligand optimization)

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

Docking with advanced features

Figure22.2

-_ Galaxy / MPDS 1.0.1 Analyze Data - )
View result

The following job has been successfully added to the queue:

search tools [x)
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 successfully or ‘error if nrohlems were encauntered 13; Optimize on data5 @ § 3¢
(3% L F e e G Download resu It };fnl:f:ext dstabace: 2
Draw Molecule HOU

DATA LIBRARIES
Literature

Target Library
Compound Library
DATA PROCESSING
Eile-Format Converter
Descriptor Calculation ‘

DATA ANALYSIS Reru n jOb

QSAR
Docking
Optimize input ligands

5: CID 145823.sdf ® 7R

Generate Conformers for your
input ligand

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

Dack 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 Molecular Docking Protein -Ligand Interaction (fig 24) and then click
Generate Conformers for input ligand.

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India




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

=~ Galaxy / MPDS 1.0.1

Tools

search tools 9

MPDS 1.0.1
Get Data
Upload File from your computer

Draw Molecule

DATA LIBRARIES
Literature

Target Library
Compound Library

DATA PROCESSING
ile-Format Ci rte:

Descriptor Calculation

DATA ANALYSI§

o 1. Click \

Optimize input’ e

Analyze Data

Generate Conformers (version 1.0.0)

Input_ligand (in 3D SDF format):

5: CID_145823.sdf ~

No. of conformers:

2. Select input

\ 3. Input number of

This prograr} Milizes the obabel o CONFOXMErs

information, | hse visit this link: h

Using 87.0 KB
History Fo N -

Unnamed history

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 Q

MPDS 1.0.1
GetData
Upload File from your computer

Draw Molecule

DATA LIBRARIES
Literature
Target Library
Compound Library
DATA PROCESSING
Eile-Format Converter
3 Ny
PaDEL "PaDEL Descriptor Toal"
CDKDescriptorCalculation "CDK
Tool"
DATA ANALYSIS
QSAR
Docking
Optimize input ligands

Generate Conformers for your
input ligand

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

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

Docking with advanced features

Sereenina

5.2.3.

The fallowing job has been successfully added to the queue:

2: Generate Conformers on data 1

87.0KB
5: CID 145823.sdf @) R
formers on RMSD basis. For more
‘multipleconfarmers.html
History c e
conformer
38.2 KB

You can check the status of queued jobs and view the resulting data by refrashing 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,

Figure 24

2: Generate Conformers  ® ¢ %

ondata 1

788 lines

format: text, database: ?
L AL

Conformers
generated

Molecular Docking: Dock your ligand with target protein

structure (with inbuilt ligand optimization

The AutodockVina is used in this program to simulate the complex formation

between a receptor protein and a small molecule (ligand). Docking ligand with

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India




target protein structure with inbuilt ligand optimization is slower docking as
it takes extra time for ligand optimization.

. Receptor: .pdb
. Ligand: .pdb, .sdf

Step 1: Upload your ligand and receptor files one by one from Get Data (figl).

Step 2:

~_ Galaxy / MPDS 1.0.1 Analyze Data orkflow  Shared Data~ sualization~  Ad elpr  User = Using §14.0 MB
Tools § X History o o
Upload File (version 1.1.3)
rch toal () imported
File Format: U p I Oad
4.9 MB
MPDS 1.0.1 Auto-detect v
Get Data Which format? See help below t 3: Receptor.pdb @0 R
— receptor
plaad File from your computer Fila: format: b, database: 7
Draw Molecule Browse... | NO file-ser a e ——— uploaded txt file
TIP: Due to browsmmdmitations, uploading files larger than 2GB is guarantead to fail. To upload large files, use the URL method (below) or FTP (if enablad by [=10] %
DATA LIBRARIES the site administratar). i
Literature URL/Text:
Target Library
— Upload
DATA PROCESSING p oa
Eile-Format Converter I H d
HeEaoaumaau acacif a Lot of LILe (one cac Loa) o azsta tha contants of 2 Slo 3 ,
DATA ANALYSIS d ——
— Click here for dock th
' [ ICK Nere 1or docking wi 2i Ligand.sar @0
e q 178 lines
oo o ligand optimization foret, 5 dtaise 2
Generate Conformers for your g p uploaded txt file
input ligand HOU

Dock vuurl\(gir:d ww’l‘h ‘target . .
G Click here for docking

without ligand optimization

Click here for docking with
advanced feature

Figure 25
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search tools

MPDS 1.0.1

3. Select ‘
your ligand

DATA PROCESSING
File-Format Converter
Descriptor Calculation

DATA ANALYSIS

(. Give your username

=~ Galaxy / MPDS 1.0.1

Tools

/Residueiname:

Name

e

input ligand

PO o Yo

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

1)

search tools

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

-_ Galaxy / MPDS 1.0.1

Tools

Analyze Data

Dock (version 1.0.0)

Receptor_file:
15: 2FUM.pdb

2. Select ligand
file format

Select Ligand input format:
pdb

LigandffN

5: CID_145823.sdf -

4. Enter Residue name from active site |

Chain_id:
A

Residue_number:
143

5. Enter receptor chain ID for docking

Using 819.5 KB

History F A -]
Unnamed history

819.5 KB

15; 2FUM.pdb ®f 8
5:CID 145823.sdf ®JR

Username: '\

6. Enter residue number

This pi_\ram runs the Autodock Vina algerithm to simulate the complex formation between a receptor protein and a small molecule
(ligan¢  She 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,
give tf idue name, Chain ID, residue number and his/her chosen username. When the tool is executed, the user will get a zip file
where will be provided all the files generated while the program runs, the complex files in PDB format and the Vina Log file that
conta e ranked binding free energy scores.

8. Submit

Figure 26a

Analyze Data

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

17: Docking Result

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.

Submitted job is
processing

Figure 26b

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India

Using 5.3 MB
History Fo N -
Unnamed history
5.3 MB
_#17: Docking Result ® R
15: 2FUM.pdb @) R
5: CID 145823.sdf ®J %

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.




—__Galaxv/OSDD-MPDS 1.0.1 AnalyzeData Workflow Shared Datav  Visualizationv Helpv  User B Using37.9

Tools . ) History o i
Docking (version 1.0.0)

Convert Formats - VIEW results

Statistics Receptor_file:

7l
Graph/Display Data 1: 2FUMpdb ¥ ~—
3 @

- i igand fi 5: Docking resuft
ultiple regression Ligand_file : Docking result

Multivariate Analysis 71,563 lines
i Mikpdo format: zip, database: 2
MPDS 1.0.2 2ol

Resid : 61Y] &
Modulel 2 4 (Search Target eeidie_name Download
Compound Fragment Library ASH results (le flle)

Module3 (File-Format Chain id:
Convertor 20388/ . jcomplex-anat8-2. pabO0IOEEAN!

A ........
Module5 (Descriptors
Calculations) Residue_number:

Data Mining 143

Molecular Docking: Protein-
Ligand Interactions Username:

Optimize input ligands ana
Generate Conformers for your 3: MIX.pdb @

input ligand Execute
- 2: MIX.sdf @

Docking with inbuilt ligand

ustar galaxygalaxy

ustar galaxygalaxy
ATOM 1§ TRAZ 3 13,

ATOM ¢ Ca THRA 3

optimization . D
This program runs the Autodock Vina algorithm to simulate the complex formation between a receptor protein and a small molecule 1: 2FUMpdb o/
Docking without ligand (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
optimization residue name, Chain 1D, residue number and his/her chosen username, When the tool is executed, the user wil get a zip file where s/he
Figure 27

Output of Docking

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

MName Date modified Type Size

|| ana-vina 12/6/2014 &:40 PM Text Document 2 KB
|= | complex-0 12/6/2014 8:40 PM PDE File 519 KB
|=| complex-1 12/6/2014 8:40 PM PDE File 519 KB
[=| complex-2 12/6,2014 8:40 PM PDE File 519 KB
|= | complex-3 12/6/2014 8:40 PM PDE File 519 KE
|= | complex-4 12/6/2014 8:40 PM PDE File 519 KB
|= | complex-5 12/6/2014 8:40 PM PDE File 519 KB
|= | complex-6 12/6/2014 8:40 PM PDE File 519 KB
|=| complex-7 12/6/2014 8:40 PM PDE File 519 KB
|= | complex-8 12/6/2014 8:40 PM PDE File 519 KE

Figure 29

5.2.4. Molecular Docking: Dock your ligand with target protein

structure (without ligand optimization)

Refer to 5.2.3. section
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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

Tools . .
Docking (version 1.0.0)
search tools o "
Receptor_file:
MPDS 1.0.1 3: Receptorpdb
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

QsSAR

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

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

5.3. Screening

Using 814.0 MB

History < W
imported

4.9 MB

3: Receptor.pdb @R
4,912 lines

format: txt, database: 2
uploaded txt file
- JOL9 )

COMEND 3 CERING A;

: @R
178 lines

format: txt, database: ?

uploaded txt file

L JOL

5.4.1. Descriptor Calculator

It Calculate descriptors for estimation of drug likeliness

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India




Galaxy / MPDS 1.0.1 Using 9.9 MB

Tools ) . History [+
Descriptor Calculator (version 1.0.0)
Unnamed history
MPDS 1.0.1 Read data from your current history: 9.9 MB
Get Data 5: CID_145823.5df
Upload File from your computer *_sdf file only TRl pas ®/n

Draw Molecule

5:CID 145823.sdf ®0R

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
File-Format Converter

Descriptor Calculation

DATA ANALYSIS
SAR
Docking
Screening
Descriptor Calculator Calculate
descriptors for estimation of
druglikeliness

DruLiTe 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 Analy

Tools History F 2 -3
The following job has been successfully added to the queue:
Upload File from your computer
Unnamed history

Deaw Molecule 21: Descriptor Calculator result on CID_145823.sdf P
DATA LIBRARIES 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. 21: Descriptor Calculator ® § &
Literature result on CID _145823.sdf
Target Library 3 lines
Compound Library format: tabular, database: 2

DATA PROCESSING
File-Format Converter

Descriptor Calculation Descripto:

moll

DATA ANALYSIS

QSAR Sources /home/galaxy/ga
Docking < :d
Screening
Descriptor Calculator Calculate 15: 2FUM.pdb @R
descriptors for estimation of
5: CID 145823.sdf @R

druglikeliness

DrulLiTo 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

5.4.2. DruLiTo:

It applies filters for estimation of drug-likeness
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Using 811.3 MB

Tools
weKacvaluate cvalutaton in
weka

Build QSAR Model: SWMIight
create model using SVMlight

Classify Data :SVMlight elassify
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 / MPDS

DrulLiTo (version 1.0.0)

Descriptors File:

48: Descriptor Calculator result on xaa.sdf -~

Allz

Lipinski's Rule:

Ghose Filter:

CMC-50-Like Rule:

Veber Filter:

MDDR Like Rule:

BBB-Likeness:

Unweigthed QED:

Weighted QED:

History z
imported
14.9 MB

48: Descriptor Calculator ® ¢ 3
result on xaa.sdf

@R

25:; xaa.sdf

322 lines

format: txt, database: 7
uploaded txt file
W@

-IsIs- 082315124720

Using 811.3 MB

Tools
WEKSEVAIUATE EVaTutaton 1
weka

Build QSAR Model: SVMlight
create model using SVMIight

Classify Data :SVMlight classify
data using model given by SVM

Dacking

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 Classificatian Identify the
BCS class to which the molecule
belongs

Toxicity Filter Identify the
toxicophoric groups in the
molecule

GALAXY INBUILT

Text Manipulation
Add column to an existina

Filters
mol1

Lipinski Rule

mol2
mol3
mol4

I

mol5

molé
mol7

mol8

R S

Y b+

Ghose Filter

CMC Filter

Source: | 9

Veber Filter

+ o+ o+ o+ o+t

+

MDDR Like Rule

013/dataset_13658.dat

BBB-Likeness

+ o+ o+ o+ o+

+

Unweigthed QED

A A

Weighted QED

I I
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History e

imported
14.9 MB

41 DruliToondatado @ J %
10 lines
format: tabular, database: ?

HO0

Filters Lipinski Rule Ghoss

mol -

aol2 -

mol3 +

mals +

mo15 +

25; xaa.sdf

322 lines

format: txt, database: 2
uploaded txt file
HOO

2.6792

5.1667

< >




5.4.3. Segregate Molecules

Segregate the input dataset into positive and negative dataset based upon the

selected drug like properties.

Tools
WeKaEvaluate EValutation n
weka

Build QSAR Model: SVMlight
create model using SVMlight

Classify Data :SVMlight classify
data using model given by SVM

Dockin:
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 dlass to which the molecule
belongs

Toxicity Filter Identify the
toxicophoric groups in the
molecule

ualization

GALAXY INBUILT

Tt Manindatine

Galaxy / MPDS 1.0.1

Toals
WekaEvaluate EValuration in
weka

Build QSAR Model: SVMlight
create model using SVMIight

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 [dentify the
BCS class to which the molecule
belongs

Toxicity Filter Identify the
toxicophoric groups in the
molecule

GALAXY INBUILT
Lext Manipulati

Add column to an existing
dataset

Compute an expression on
avery row

Concatenate datasets
tail-to-head

Cut columns from a table
Merge Columns together

Convert delimiters to TAB

Centre for Molecular Modeling, CSIR-1ICT, Hyderabad, India

Segregate Molecules for Futher Analysis (version 1.0.0)

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

Allz

nski's Rule:

Ghose Filter:
CMC-50-Like Rule:
Veber Filter:

MDDR Like Rule:
BBB-Likeness:
Unweigthed QED:
Weighted QED:

OpenBabel02281722312D
27290000000 0999 V2000

4.6792 -14.59170.0000C000000000000
5.1667-13.9167 0.0000NOOOO00000000
5.1667 -15.2542 0.0000NOOOO0O0000000
5.9500-14.17500.0000C000000000000
5.9500 -15.0000 0.0000C000000000000
3.8625-14.67920.0000C003000000000
3.3375-14.0417 0.0000N000000000000
6.6625-13.76250.0000C000000000000
6.6625-15.41250.0000C000000000000
2.5750-14.3417 0.0000C 000000000000
3.4167 -15.37500.0000C000000000000
2.6167-15.16250.0000C000000000000
7.3792 -15.0000 0.0000C000000000000
7.3792-14.17500.0000C000000000000
4.8651 -16.1914 0.0000H000000000000
4.2669 -13.6886 0.0000H000000000000
3.5933-13.0543 0.0000H000000000000
6.6612 -12.7305 0.0000HO00000000000
6.6612 -16.4445 0.0000H000000000000
1.6757 -13.7620 0.0000H0 00000000000
1.6488 -14.87750.0000H000000000000
3.8043-16.37230.0000H000000000000
2.7033 -16.1724 0.0000H000000000000
1.7853 -15.8361 0.0000HO000000000000
1.6395-14.7266 0.0000H000000000000
8.2726 -15.5166 0.0000H0 00000000000
8.2726 -13.6584 0.0000HO00000000000
2120000

3110000

31510000

4210000

4520000

5310000

6110000

61610000

7610000

71710000

" History c o

History o o

imported
14.9 MB

41: DruliToondstad0 @ X
10 lines
format: tabular, database: 2

HOO
Fiiters Liplnskl Rule Gnose Piiter
wo11 !

+

+

mol4 +
mols .

< >
25: xaa.sdf @ %
322 lines

format: txt, database: 7
uploaded txt file
(0] )

imported

14.9 MB

46: Negative Ligands ® { 3%
File

606 lines, 39 comments
format: tabular, database: 2

[~[61J]

CpenBabel 02281722313

2728 0

15782

File
empty
format: tabular, database: ?

(O1-)
na pesk
41; DruliTo on data 40 ® (/

10 lines
format: tabular, database: ?

|~1615]

Filters Lipinaki Rule Ghose Filte
moll +

ms12 +

na1s +

=015 +

< >




5.4.3. BCS Classification

Identify the BCS class to which the molecule belongs

-_ Galaxy / MPDS 1.0.1 Analyze Data

Using 811.3 MB

Tools
WeKaEVaIUATE EVAIUTATIon 11
weka

Build QSAR Model: SVMIight
create model using SVMlight

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

BCS Classification (version 1.0.0)

Read data from your current history:
25: xaa.sdf -
*.sdf file only

This module provisionally classifies the query molecule as Biopharmaceutical Classification System (BCS) class I, II, 11T or IV based on its calculated intrinsic
solubility (log S) and permeability (Xlog P).

Class It Class|
> low solubility high solubility
g high permeability | high permeability
g
E Class IV Class i
low solubility high solubility
low permeability low permeability
solubility >

History <
imported

14.9 MB

25; xaa.sdf @)
322 lines

format: txt, database: 2
uploaded txt file

Using 811.3 MB

-_ Galaxy / MPDS 1.0.1 Analyze Data

Tools
WeKarvaluate Evalutaton in
weka

Build QSAR Model: SVMIlight
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 upen
the selected drug like
properties.

BCS Classification Identify the
ROS rlass ta which tha malarnla

Molecule/Descriptor logs XlogP BCS Class Solubility Permeability
moll -2.322 1.448 m High Low
mol2 -2.33 1.373 m High Low
mol3 -2.215 2.048 I High High
mol4 -2.42 1,93 I High High
molS -1.744 0.729 m High Low
mol6 -0.897 0.341 m High Low
mol7 -2.33 1.373 1 High Low
mol8 -2.557 2,137 I High High

BCS class Solubility Permeability
1 High High
II Low High
1II High Low
IV Low Low
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History Fo i - ]

imported
14.9 MB

47; BCS Classification ®0R

result on xaa.sdf

41: DruliToondatago @ ¢ ¥
10 lines
format: tabular, database: 2

@O0

zsl2 +
=o13 +
wu1a +
melt +
< >




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

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

MPDS_ToxFiltResults
Non alphanumeric character:

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 output 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, "No structural alerts found!" message

would be displayed.
Example

static/images/filters_MPDS/toxicity.png
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Moleculel.mol
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\
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\
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H H
Moleculel.mal
H H H H
AN
— N—N
\
N H
\
0

»Download All Results Here«

# Summary of Toxicity Filter results: %
# Date: Thu May 26 10:00:46 IST 2016 #

Molecule 1

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

Occurrence count: 1

Structural Alert found: hydrazine (N[NHZ2])

Occurrence count: 2

Structural Alert found: Oxygen-nitrogen single bond ([CRO,NRO] [ORO,NRO])
Cccurrence 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 Data~ sualizatio elp~  User~= S Using 9.9 MB

Tools

Histon Fo I 3
3D Visualization (version 1.0.0) LA =

search tools (x) 2_ Select in put ‘ Unnamed history

Input file in sdf format: 9.9 MB

MPDS 1.0.1 15: 2FUM.pdb o —

Get Data 15: 2FUM.pdb @0 R
Execute
Upload File from your computer - 5: CID 145823.sdf ® 0%

Draw Molecule \ -
3. Submit job |

DATA LIBRARIES This tool provides 3D visualization of chemical structure

neerm Please click on “View Data" of history after the above execute

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 1 CI ick

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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Tools

: search tools Q)

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 completed successfully or ‘error’ if problems were encountered.

Upload File from your

Draw Molecule

DATA LIBRARIES
Literature

Target Library
Compound Library

DATA PROCESSING
File-Format Converter
N N
DATA ANALYSIS
QSAR
Docking
Screening
—
3D Visualization 3D Visualization
by Jmol

Generate Ligplot plots an

interaction between protein-ligand

Fledse [[ldke sule LIldL youl Rrowserl 1s jdvd elldiled Lo0 IvVIOleCule vIsudlladLorn

Click Here For Java Test

Click Here For Melecule Visualization |

History fo -

Unnamed history
9.9 MB

19: 3D Visualizationon @ { &
data 15

997 bytes
format: html, database: ?
HO0
BIML £ile
15: 2FUM.pdb ®J R
5: CID 145823.sdf @ )R
=1 History o - |

Unnamed history
4.1MB 7

21: 3D Visualizationon @ [ ¥
data 19

20: 3D Visualizationon @ [ #
data 19

19: Mtb Targets Library @ [ 3

Search
25,969 lines
format: tabular, database: 2

[*1O0]Y] 7

HEADER OXIDOREDUCTASE

REMARK 4 1BVR COMPLIES WITH FORMAT %
REMARK 288

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

EXPDTA ¥-RAY DIFFRACTION

[ — i

16: Mib Targets Library @ (/ 3
Search

Zl|
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~_ Galaxy / OSDD-MPDS 1.0.1 I 1 - ion - . - 222 Using 29.0 MB

Tools History Fo R - ]
Please make sure that your browser is Java enabled for Molecule Visualization [
| Click Here For Java Test
Get Data 13.9 KB

Upload File from your computer | Click Here For Molecule Visualization |

3D Visualization by Jmol

Text Manipulation

g s
Join, Subtract and Group
Convert Formats
Statistics 1: adenosine.sdf @0 R
G /Display Dat
Multiple regression

2: Generate 2D imageon @® ()
data 1

MPDS 1.0.2

Modulel 2 4 (Search Target
X . )

Module3 (File-Format Convertor)
(Descriptors Calc ions)

Data Mining

Interactions

Module8 (Filters)

Module9 (Visualization)
senerate 20 image of your

chemical structure file

3D Visualization
by Jmol

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

5 plots an
interaction between protein-
ligand

Figure 33

5.6.2. Generate Ligplot plots an interaction between protein-ligand
Input: .pdb file
Stepl: 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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-_ Galaxy / MPDS 1.0.1

Using 9.9 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

Descriptor Calculation

DATA ANALYSIS

QSAR o
vean 1. Click
Screen

Visualizatio

3D Visualizd, /3D Visualization
by Jmol

Generate Ligplot plots an
interaction between protein-ligand

Generate Ligplot (version 1.0.0)

select ligand-receptor file:
15: 2FUM.pdb
pdb format

2. Select the input |

enter residuel id for ligand:
1539

3. Enter the residue id ‘

enter residue2 id for ligand:
8

Enter Chain Id:

Enter the maximum HoA distance for 1 4. Enter the chain id ‘
Cotenthe o - disance for s bond

e 5. Submit job
—

This tool generates ligplot to visualize ligand-protein interaction

Figure 34

Analyze Data

History F A -]

Unnamed history

9.9 MB
15: 2FUM.pdb ® R
5: CID 145823.sdf ® )R8

Tools

pulti ;
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

* fest 1

» Workflow constructed from
history 'Unnamed history"

. 4G44
" 207

. 0|

:

All workflows
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Met L4S(H)_

iosm

~
Ligplot
Diagram

iu. )
(.\I 156(8)

[

Asa 143(8)
Al 142(B)
)
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1y 100m)
Key
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Figure 36

History (AR <

Generate Ligplot
792.4 KB

2; Generate Ligploton ~ ® ( %
data 1

1: 2FUM.pdb ®0R




5.5. Drug repurposing tool

= Galaxy / MPDS-DM Analyze Data

Tools L = =
= Molecular Property Diagnostic
MPDS 1.0.1 SL"te. (MPDS )
Giet Data An Open Source Diabetes Mellitus
DATA LIBRARIES
Literature o Po rta I
Taraet Libra Hosted at Centre for Molecular_hﬂ(_)del_mg, CSIR-ICT, Hyderabad
— http://mpds.csiriict.in/gnsmm:
Compound Library
| HOME | RELATED LINKS MANUAL CONTACT
DATA PROCESSING
w The disease-specific web portal has the data updated on 15th October 2017
Descriptor Calculation Next Update:1st September 2018
DATA ANALYSIS
QSAR
Docking
Screening
PASS online server for drug
repurposing L, @rf @/f
Aﬁ‘\ Onllne Nagamani Selvaraman (Log out) Go
» Home »  Definition »  Products »  Services » FAQ »  Contacts
SMILES ] [ MOL fie } { Marvin JS ]
dEDCXxBAREER 0 2
N
Way2Drug =z o . !
Nagamani Selvaraman (Log NH
e alen 4
G )k N
» Home » Definition »  Products »  Services » Contacts . \N N NH,
(4 | H o
+ CHg S
3
b

®All OPa>Pi OPa>03 OPa>0,7 [ok |

(o) [ [

[ ]

CDP-glycerol glycerophosphotrar
inhibitor
INADPH peroxidase inhibitor

Pro-opiomelanocortin converting
i o j

[n an=ln andls 1 1oaa: P W

1] |)]

0,898|0,010
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