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We have proposed the concept of local conformity from
which activity of drug-like compounds is based on the
recognition of the ligand atoms of the target atoms.

Using this concept, we have developed a consistent
system of atom-centered neighborhoods of atoms
descriptors including MNA, QNA, and LMNA, and have
implemented them in several SAR/QSAR/QSPR modeling
approaches. It’s significant to note that all procedures on
the basis of this portal use only structural formula for
obtaining results.



Way2Drug ==
ww.wayZdrug.c@en

BLLLRIIN .00 - o epostionig

Way2 Drug == Molecular Property Diagnostic Suite (MPDS"™)

An Open Source Chemoinformatics Portal

ially Important and Rare Dise

1to Drug Repurposing for S

RSF - DST Project # 16-45-02012 - INT/RUS/RSF/12

HOME ABOUT SERVICES Hello, DDr LOG OUT ~
Medicinal Chemistry
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Therapy Molecular Biology

DIABETES EPILEPSY

Omics

Toxicology e y
Technologies

BIGe ™"

Biochemistry

Global research

Discovery of new safe and potent
medicines based on cutting-edge
knowledge of a certain pathology at

the molecular, cellular, tissue and

organism levels, and the most

REEEIEIRBEES

Integration of the currently available
biomedical and chemical data,
extraction of the useful information
and generation of new knowledge in

the field of chemical-biclogical

New services

Computational predictions based on
perpetually updated information,
which overcome the limits of the
current knowledge and allow to

expand pref funi ities of

Collaboration

Providing framework for effective
interaction of researchers working in
the muktidisciplinary field of drug

design & discovery, 1o combine their

comple ary background,

http://www.way2drug.com/dr
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Estimates indicate

Orphan diseases  >300 million DIABETES
people living with P
arare disease ]
worldwide Bt S e

and causes repeated
seizures

i =
Tests for ! Y ] by dabstes @ 65 MILLION
j 4 2 2 MILLION

ISz

A disease is considered rare* 3 5 00 H i

when no more than rare diseases are
now available... adults have diabetes EDD ’u UD‘ ,
1 out of 2000 L e
people suffer from it ..but only about TUBERCULOSIS (TB) 9 000 000
400 rare diseases FACTS
have therapies TBis a serious disease. It can infect many body parts, people fellill WIth B

but is most common in the lungs.

TBisa

ates i Ieading
80%1./|| §11250% (") | *91,500,000 ** = A

Juuemy

e 58-65% died from the disease* with HIV. ’

of rare diseases have a genetic component

' of those affected  range from patients

There are

6,000 to 7,000

rare diseases

Cancer Facts

approximately 14 million new cases

racTe A 1. . T TRYTIIL

Malaria is a serious disease that is Egjrgr!;gngﬁgaria = °h"dn?$?asnf£°mm . . .
PREVENTABLE and TREATABLE.  transmission in 2015, Bifla-Swneean, The disease accounts for 7.4 million deaths worldwide.

It's the leading cause of death worldwide, causing around 13% of all deaths worldwide

<

Tuberculosis Leishmaniasis Diabetes Cancer Epilepsy
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Medicinal Chemistry

/ \ MEre, o Acute Rodents

. DISEASE | QIaTmaco _ Toxicity

Therapy

Metabolism

. , Omics .
Toxicology Technologies Mechanisms
of Action
Interactions with
Tumor Cell Lines
Interactions
with Not-Tumor Cell
Pharmacology Biochemistry

Physiology

o development of computer methods for searching
promising pharmacological targets and designing
their ligands

o integration the developed methods into a common
web platform

o validation using examples of searching for new drugs
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show| 10 [] entries Pharmacological Targets Search:

Pharmacotheraputic application

i
" 1
" 1
" 1
" 1
" I
" I
" I
" I
" 1
I - I
| Target's name UniProt PDB |5 Kegg PreClinical Clinical Launched :
I
" I
1 T-deoxy-D-xylulose 5-phosphate reductoisomerase QBIKG4 DB Tuberculosis Malaria :
I
" I
| 1-phosphatidylinositol 4,5-bisphosphate phosphodiesterase gamma-1 P19174 DB @ Cancer :
| .
I
: 11beta-Hydroxysteroid Dehydrogenase (nonspecified subtype) P24385 DB @ Diabetes |
: Cancer :
" 1
: 14-3-3 protein epsilon P62258 IPrDB @ Cancer :
" I
" 1
| 15-hydroxyprostaglandin dehydrogenase (NAD+) (isoform 1) P15428 DB Cancer :
I
" I
| 17beta-Hydroxysteroid dehydrogenase (nonspecified subtype) P24864 IPrDB @ Cancer :
: Diabetes |
" 1
1
: 2-amino-3-carboxymuconate-6-semialdehyde Q8TDXS5 SPDB Diabetes 1
" I
1
: 3-oxoacyl-(acyl-carrier protein) reductase Q81257 DB Cancer 1
: Leishmaniasis :
1 Malaria :
1
: 1
| 3-phosphoinositide-dependent protein kinase 1 (isoform 1) 015530 DB @ Diabetes Cancer :
; |
1
: AF2 cell-surface antigen heavy chain P08195 iroB Cancer |
: 1
1
: Target's name UniProt PDB Kegg Pharmacotheraputic application 1
1 1
1
: PreClinical Clinical Launched |
1
! .
: 1
: ) 1
I Showing 1 to 10 of 2,322 entries Previous - 2 3 4 5 ... 233 Next :
: |
: 1
: 1
1
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BLAST Align Retrieve/ID mapping Peptide search

UniProtKB - 000763 (ACACB_HUMAN)
Deposit ~ Search~ Visualize ~ Analyze ~ Download ~ Leamn ~ More ~ _

ﬁ An Information Portal to . . B e
126809 Biological Search by PDB |D, author, macromolecule, sequence, or ligands
(=™

Macromolecular Structures
PROTEIN DATA BANK Advanced Search | Browse by Annotations

RCSB PDB

Publications

Feature viewer

TeR W

i POR-101 fmd od

Warlcwide

Feature table
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K[cc Amyotrophic lateral sclerosis (ALS)

[ Pathway menu | Organism menu | Pathway entry | Download KGML | Show description | User data mapping ]
Reference pathway (KO) V\ [100% V| | ]

ilarity Structure Similarity Experiment

Activation

| AMYOTROPHIC LATERAL SCLEROSIS (ALS) |

Metor newmen 5

| WIEVESTCRA @ Download Files ~
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Show| 10 v |entries Search:
Pharmacotheraputic PASSOnline
Structure Generic Name Brand Name Mechanism of Action application prediction FDA link Chembl link
Adenuric Febric Feburic Uloric Febuxostat (USAN; Rec  Xanthine oxidase inhibitor Gout / r}‘{ | 101VORTN2E chembl1164729
Ay Xanthine dehydrogenase Hyperuricemia eSS/
SN inhibitor(CHEMBL1929) Cancer therapy
associated disorders
Angina pectoris, stable
Hematologic-blood
cancer
e Lopurin Zylog Xanthine dehydrogenase Heart failure ; r}‘{ | 63CZ7GJINSI chembl1467
» (sodium salt CH, inhibitor(CHEMBL1929) Urolithiasis 'eSS5/
k | \/N )\/ Asphyxia neonatorum
= 0 o
N HH HyC o Nephropathy, diabetic
- Gout
// ( OH Hypert
N . - .
Edecrin Hydn N Wit signaling inhibitor Hypert PASS Online prediction for Febuxostat (USAN; Rec INN)
A CH, Sodium-(potassium)- Pa Pi Activity
o chloride cotransporter 2 0,936 0,001 Xanthine oxidase inhibitor
inhibitor(CHEMBL1874) 0,878 0,002 Gout treatment
0,821 0,002 Uric acid excretion stimulant
He 8 Suxinutin Zar Voltage-gated T-type Epilepy 0,631 0,010 Antidiabetic
NH calcium channel 0,563 0,008 Mediator release inhibitor
= Close blocker(CHEMBL2362995) 0,556 0,005 Lipoprotein disorders treatment
0,636 0,093 Ubiquinol-cytochrome-c reductase inhibitor
e I
Cancer lb | Malaria Tuberculosis Epilepsy Diabetes
(234 drugs) B (12 drugs) (20 drugs) (41 drugs) (84 drugs)

http://www.way2drug.com/dr
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SimMNA |SimQNA

Show| 10 entries S|m||ar|ty MNA & QNA Search:

Mechanism of Pharmacotheraputic Similarity Similarity
Structure Brand Name Generic Name Action application MNA QNA Iz
Asacard Aspirin Cardioaspirin Durlaza Acetylsalicylic acid (BAN; Cyclooxygenase Pain 1.000 1.000
© O Ecotrin Nu-Seals Aspirin USAN; JAN) inhibitor Stroke
Polyposis coli,
o CHy adenomatous
Y Myocardial infarction
o Fever

Hematologic Diseases
Cognitive disorders
Fatigue

Thrombosis

Ulcer, peptic

Cancer, colorectal
Angina pectoris, stable

Cancer
Zypadhera Zyprexa LAl Zyprexa Relprevw  Olanzapine pamoate (USAN) Dopamine D2 Schizophrenia 0.7 0.692
antagonist
- r:jf“‘?[“ o Signal transduction
_,r:,‘ ;- modulator
= o
3. CCC. 5
: Hydroxytryptamine
2A antagonist
Metopiron Metopirone Metyrapone (BAN; USAN; Rec Cushing's syndrome 0.231 0.549
N INN; JAN)
o a
= T
c c
- H Hy
N
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Show | 10

entries

Structure )

Pharmaceutical Substances Registered in Russia

Trade
name

dochageH

MeHTaMWuH

AZaTHMONPUH

CKMHOPEH

Way2Drug

Registered in Russia

Search:

Substance name Comments

ADENOSINE PHOSPHATE Toproeoe HasBaHue: GocthageH MexayHapoaHOS Ha3BaHWe: AleHO3UHA thocpaT CTpaHa: Poccua . AaTa

akTyanusauum - 17.05.1999 (PNC)

HO OH
AZA /\\\\ Hue: MeHTaMuH MexayHapoaHoe Ha3BaHue: AsameToHua Bpomua CTpaHa: Poccua . B
HO 0 g N KOrnbKO Npenapartos, HECKOMbKD AAT PErMCTPaLMK.
\ o —
Ho — ﬁ
N MH,
0 W\ .
N
AZA Hue: AzaTtonpuH MexgyHapoOHoe HaseaHwe: Asatnonpud CTpana: Poccua
Close

AZELAIC ACID Masb . TOProeBoe HazsaHwe CkMHOpeH (Skinoren) CTpaHa-Npou3soauTenb MepMaHua QUpMa-npoM3BoanTenb

Schering AG-10.11.1998 . ..

PREDICTIVE
SERVICES

ww.wayZdrug.t@en
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Molecular Property Diagnostic Suite

- Prediction molecular properties;
- Heat Map of the MPDS predicted characteristics.

Molecular Property Diagnostic Suite

‘ MPDS ID: 25-12-047870

WFDS ID: 25-12-0478E81

Nlolerular Forrmula-C gH) 3C10M 005

TURAC Mame-trideuteriomethy] (25)-2-(2-chlorophenyl}-2-{§, 7-dibvdro-4H-thieno[3, 2-c]pyridin-5-yljacetate
LogP=0.24

Log5=-417

HEA=3

—_— ame: I{BH
- 1 [2 [5 bromo- pEa=pEal: ; pFal: ; pKal: £77; pEa4: -7.74
— = 8-hydroxyquinolin NIolar refractivin=43.93
2-yl)ethyl Jpyrrolidin-1-ium Polar surface area=37.78
Heavy atoms count=21
N Fings count=3.00
Cl Fotatable bond==6.00
Polarizability=1.78
o E :
i — o Parameter [Value |Lipinski rule of five |Ghose Filters|CMC-like rules[MDDR like rule
Losp oo+ [@ o | |
Remarks: 1 | M=
Remarks here... |I_[BA |3 I‘ | | |
Name/Synonyms:
. mHD b @ | | |
MamefSynomyms here.. ] e
cuar Proper refract 4395 | ® | |
W’W’LQP—’M— .....................
[ —— Fiz7 n_rotatable [6.00 | | | ®
reyprer e [ [ —
HBA 3 pKa bhaliiphas )
. 4.77; pKad: -7.74 n_rings |3DD | | | Ii
Molar refractivity {43.95 Polar surface area 57.78 PO,
Heavy atoms count 21 Rings. cou.n.t 3.00 mﬂl‘lﬁ-‘t |32 1 .Dﬁ‘ I‘ Ii Ii |
Rotatable bonds 6.00 Polarizability I ] N L

MPDS website is hosted at Centre for Molecular Modelling

CSIR-IICT, Hyderabad, India
http://mpds.osdd.net/

http://www.way2drug.com/dr
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MPDSPM

= Galaxy / MPDS-DM Analyze Data Using 0 bytes

ools 't' F = - | Histol e

ook - Molecular Property Diagnostic Suite: = -
Lx)

[x . . (MPDSDM) .ﬁ’b .ﬂ?" Unnamed history
S I.[i An Open Source Diabetes Mellitus Portal &7 e ¥ gl ek

Hosted at Centre for Molecular Modeling, CSIR-ICT, Hyderabad © This history is empty. You can

load your own data or get data
http://cmm.osdd.net/gnsmmg from an external source

DATA LIBRARIES
Literature

Target Library
Gene Library
Compound Library

| HOME | MPDS | CONTACT |

m

Welcome to the Home of Molecular Property Diagnostic Suite (Diabetes Mellitus)
DATA PROCESSING

Drug Repurposing Tool MPDS-DM consists of three modules. It covers informatics (Databases, File format conversion), structure and analogue
File- Format Converter based drug design approaches (property calculation, QSAR, Docking):

Descriptor Calculation Diabetes Genes {NCB“

DATA ANALYSIS “?90)
0SAR Literature Screening 4

Docking (1145 Genes)
Screening
icualizati

v V

Diabetes
Related
(248)

Type -1&2 4
GALAXY INBUILT yp:u] Type-1(T1D) Type-2(T2D)

Graph/Display Data (236) (621)

Workflows )
Biomarkers Biomarkers
(34) (62)

prpgnes priipnes

= All workflows

CSIR-IICT, Hyderabad, India
http://mpds-diabetes.in/ http://www.way2drug.com/dr
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FDA PCP Search

1
! 1
! 1
i :
Eshow 10 E‘ entries F DA PC P Sea rc h Search: :
1
i :
: Brand Generic Chembl Similarity Similarity :
: Structure Name Name ID mw logp HBA HBD TPSA nRB nAromRing nHB MNA I aQNA 1
1
! 1
: O OH Asacard Acetylsalicylic 25 17198 2.021 3 0 43.37 3 1 3 1.000 1.000 :
: o _on, Aspirin acid (BAN; USAN; !
: T Cardioaspirin | JAN) !
: Durlaza 1
: Ecotrin Nu- :
1 Seals Aspirin i
1 1
1
: a3 Disalcid Salsalate (Prop 24797 3.81 3 0 43.37 4 2 3 0.633 0.449 :
: e {Q Salflex INN; USAN; BAN) !
[ j 1
I L] o I
! 1
! 1
! 1
1
: B ™ GranuPAS 4-Aminosalicylic 1169 14599 0.469 3 0 17.07 1 1 3 0.417 0.315 :
I = PASER acid para- 1
: Pamisyl Para-  Aminosalicylic :
! L aminosalicylic =~ acid !
! acid Lucane !
1 &
: Salf-Pas :
1
: Epatec Ketopraofen (BAN; 571 23998 4.988 3 0 34.14 4 2 %) 0417 0.437 :
1 " ; : :
Fastum Ibifen = USAN; Rec INN 1
1 ENJ\r s 0 1
! E:')\'l/ﬁ Impracor JAN) 1
: Keplat :
I Ketocid .
- Ketoselect .

http://www.way2drug.com/dr
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PASS Total: »

selection of prediction features

Draw a structure:

= B A @‘ @* ®¢ .',r:-_;.‘ o . Ht 5 4» To recieve results, please, enter:
a = e N N ! {: . Your e-mali

Choose activities/properties which you want to predict:

[ Select/unselect all

H
C
N
LIPASS Online{all activities)
o CIPASS Online (Effects)
5
F
P

* o _"?_L'\ Q>L~"1_f

I

|

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

:

[IPASS Online(Mechanism) i
LIPASS Online{Metabolism) :
LIPASS Online{Transport) :
[1PASS Online (Adverse Fffects&Toxicity) :
[1SOMP (Site of metabolism prediction) ;
CIGUSAR (Antitarget) I
Br [JGUSAR (Acute Rat Toxicity) ;
[L1GUSAR (Enviromental Toxicity) :
LIDIGEP-Pred (mRNA Level) i
= LIDIGEP-Pred {Protein Level) :
LleBB !

I

I

I

I

I

I

I

I

I

I

I

I

I

And finally:

cRBUGCOQ “

1

http://www.way2drug.com/dr
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PASS Total: main prediction tools

IHIN

KNOWLEDGE

c1lc2ne3clclin-
HI2)=00n(CIne3CCEIGIe-
ce(cISINICCNICIECI=0]=
010CC.CICCL0]=01(CEL01=0)
: (CL01=010

8,839 9,020 Ubiquinol-cytochrome-c res
@,820 0,005 Bisphosphoglycerate phos '
@,814 8,886 Fusarinine-C ornithine
e,803 0,004 Spermid dehydrog
@,793 9,083  Hypeni reducts

| 6,726 ©,862 Chaperonin ATPase
6,726 8,884 Bothrolysin inh
@,70@ ©,023 GST A substrat
9,692 0,012 Antianginal

http://www.way2drug.com/dr



Antidiabetic

Antidiabetic (type 1)
(type 2)
Antidiabetic symptomatic
Antituberculosic

PAS| antidiab

PASS Selector

Way2Drug ===~

www.way2drug.

xCLOSE
. Click to view kegg db
Homo sapiens(P00441)
[ sevormorkic LaTRRA SCLERCSIS caLs) [aps |
Click to Unirpot
55 il x|
[ — 373 gl T
Peroxisome P » DA den — 55 i
Adtieaym 5 e -
e
Amyotrophic lateral sclerosis (ALS) s T meten
| -o%__ cesrl
I
o . ] 4 > sy = i S~~~ 7
untington’s disease = Ny 1
gt < [EAETg] |
I i
| i g Pl Sl
N N [ (U SN Y oulfering g gall i itochoadisl - — — L
Prion diseases | P pcity, e plaril |
! 1 Y ‘\ N 1 !
. T
Pyl e L ! | 1 \ [ H I
1 |\ = -
[ Pretacne = — --——— kit proleceans —— ——————— —— P [ Wiy =
iy \ (Cromeeme s e =
. |
I L -
|
> lacmare 5, I L . _ wiCasFlal - e death
| i || I [t —— £ it % BRvtes =] >
ﬁ:ﬁhﬂ] >0 J | ] -
Ervalec geatamale. ot v
ke |
[ !
il DA
h [T
I
[[po— —
e R Y
e | e onoo- 4
(e [T ——— o° e
bgsine - // T ', MewrofSaren:
el o W= i
- ) . 30l |
1D o - — 4 Impazment of —
#C———+ 0——— O[] — - Agpepues — & Imprment of
T I T e Lo
s =) [ine] BT+, h
o [T % [Tl |
Cu RO
ot sLens
) Kanhon Liberatesies

I

I

I

I

: all activity

1 ®Pa>Pi UPa=0,3 (UPa-0,7

I

1 0,847 0,005 Superoxide dismutase inhibitor

: 0,783 0,004 Transketolase inhibitor

: 0,646 0,008 Erythropoiesis stimulant

1 0,575 0,014 APOA1 expression enhancer

: 0,576 0,033 Calcium channel (voltage-sensitive) activator
1 0,519 0,014 Caspase 8 stimulant

: 0,496 0,006 TRPAT agonist

: 0,486 0,007 Monophenol monooxygenase inhibitor
1 0,453 0,036 Caspase 3 stimulant

: 0412 0,006 Alcohol dehydrogenase inhibitor

| 0,361 0,019 Dihydroorotase inhibitor

: 0,337 0,007 Glutamine-tRNA ligase inhibitor

1 0,395 0,066 Fibroblast growth factor agonist

: 0,368 0,047 CF transmembrane conductance regulator
I

|

I

I

|

|

I

|

I

Mus musculus

Rattus norvegicus

Homo sapiens

Antidiabetic

Antidiabetic (type I)
Antidiabetic (type Il)
Antidiabetic symptomatic
Antituberculosic

http://www.way2drug.com/dr
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SAR Creator

ADD STRUCTURE VIEW STRUCTURES VIEW/CREATE SDF FILES I NEED HELP

Structure

SMILES

CC(=0)0c1cecec1C(=0)0

CHEMBL ID
CHEMBL25

INCHI Key
BSYNRYMUTXBXSQ-UHFFFAOYSA-N

Structure Compound's name Activity Group Save

— o ——— — — — — ————— ——— . — — — —— — —— —— — — — —— — — — — — — — —— — — — — — —— — — —— —— — — — — — — — —)
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Summary: T

- database includes approved drugs registered by U.S. Food and Drug Administration;

- database includes more than 1400 substances of medicines registered in the Russian
Federation;

- knowledge base includes pharmacological targets, the impact on which is
used/studied for the treatment of cancer, diabetes, tuberculosis, etc ..;

- hypertext links between more than 1200 pharmacological targets, the impact on
which is predicted by the PASS Online program, with the UniProt, KEGG, PDB
databases;

- assessing new therapeutic potential of known medicines using heat map of the
MPDS predicted characteristics ;

- SAR Creator software allows you to create online training sets for (Q) SAR models;

- the web services provide a prediction of interactions with ~ 80% of molecular targets

that are studied in the target pharmacotherapeutic area.

http://www.way2drug.com/dr
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