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OnpepeneHne cXxoacTBa MOIEKY/

Similarity Searching

A= Number of bits set in both=3
B = Number of bits set in {1), but notin{2)=2
C = Number of bits set in (2), but notin(1)=0

TANIMOTO COEFFICIENT =A{({A+B +C)
=3/(3+2+0)=0.6 or60%




O mepax cxoacTsa

KoapduumeHt TaHumoro (ana 6utosbix cTpoK Xi u Yi) (1960):
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MpeackasaHue 6MONOrMYecKom akTUBHOCTH

Better solutions for your research and development

online
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Methods Applications Publications Downloads
Multilevel Meighborhoods of PASS  predicts simulta- Current and past You can download and use
Atoms  (MN&)  structure neously 3678 kinds of activity publications, including locally PASS demo wversion,

descriptors of a molecule are
generated on the hasis of
connection table and table of
atoms types presented the
compound...

» read more

with mean accuracy of
prediction about 95% (leave-
one-out cross validation) on
the bhasis of the compound's
structural formula. ...

» read more

statistical reports, surveys,
press releases, circulars and
legislation, are available in
electronic format from this
section.

» read more

which predicts 50 biological
activities, and test it on your
computer. t possible make a
hatch with several
compounds at the same time.

» Cclick for it



MpencKkaszaHne bBUONOrMYeckom akTUBHOCTHU

Table 2. Representation of Phenol by MNA Descriptors of Zero.
First. and Second Levels (MNA/0. MNA/1. MNA/2)?

MNA — multilevel neighborhoods of atoms

(Filimonov , Poroikov et al., 1999)

atom MNA/O MNA/1 MNA/2

1 G C(CC-H) C(C(CC-H)C(CC-0)-H(C))
2 C C(CC-H) C(C(CC-H)C(CC-H)-H(C))
3 C C(CC-H) C(C(CC-H)C(CC-H)-H(C))
4 ¢ C(CC-H) C(C(CC-H)C(CC-H)-H(C))
5 C C(CC-H) C(C(CC-H)C(CC-0)-H(C))
6 C C(Cc-0) C(C(CC-H)C(CC-H)-O(C-H))
7 -0 -O(C-H) -O(C(CC-0)-H(-0))
8 -H -H(-0) -H(-O(C-H))
9 -H -H(C) -H(C(CC-H))

10 -H -H(C) -H(C(CC-H))

11 -H -H(C) -H(C(CC-H))

12 -H -H(C) -H(C(CC-H))

13 -H -H(C) -H(C(CC-H))

@ Hyphen (-) is the chain marker for the atoms in the chains.




MpencKkaszaHne bBUONOrMYeckom akTUBHOCTHU

Mepa cxoactsa — MoAUPULMPOBAHHBLIN KO3dPULMEHT TaHUMOTO:

Calculation of Similarity. We have modified the Tan-
imoto coefficient to take into account the different frequen-
cies of descriptors. The similarity between two molecules,
A and B, 1s given by

M
Zmin[A(i), B(7)]
sim(A, B) = - (1)
M M M
D A@) + Y B(@) — Y min[A(i). B()]
i=1 i=1 i—=1

where A(7) and B(i) are the counts of descriptor 7 in the
molecules A and B. respectively: M is the total number of
various descriptors in the dictionary.




[MpencKkasaHne BMONOrMYeckom akTUBHOCTHU

OrpaHMyeHns NpeacKkasaTebHOM CNOCOOHOCTH

PASS cannot predict the activity spectrum for essentially new compound
if all its descriptors are new and so they don't occur in the training set. If a
compound has more then 2 new descriptors it is rather new and prediction
results may be considered as pilot.
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[MpencKkasaHne BMONOrMYeckom akTUBHOCTHU

OrpaHMyeHns NpeacKkasaTebHOM CNOCOOHOCTH

PASS cannot predict the activity spectrum for essentially new compound
if all its descriptors are new and so they don't occur in the training set. If a
compound has more then 2 new descriptors it is rather new and prediction
results may be considered as pilot.

In some cases PASS predicts both agonist's and antagonist's (blocker and
stimulator) actions simultaneously. Thus, only experiments can clarify the
biological activity of a compound, but it has an affinity to appropriate
receptor (enzyme).
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[MpencKkasaHne BMONOrMYeckom akTUBHOCTHU

OrpaHMyeHns NpeacKkasaTebHOM CNOCOOHOCTH

PASS cannot predict the activity spectrum for essentially new compound
if all its descriptors are new and so they don't occur in the training set. If a
compound has more then 2 new descriptors it is rather new and prediction
results may be considered as pilot.

In some cases PASS predicts both agonist's and antagonist's (blocker and
stimulator) actions simultaneously. Thus, only experiments can clarify the
biological activity of a compound, but it has an affinity to appropriate
receptor (enzyme).

PASS does not predict if the compound will become a drug, but helps to
select the most prospective leads.
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MpencKkaszaHne bBUONOrMYeckom akTUBHOCTHU

+4
é SwissTargetPrediction

Swiss Institute of
Bioinformatics Home FAQ Help Download Contact Disclaimer

This website allows you to predict the targets of a small molecule. Using a combination of 2D and 3D similarity measures, it
compares the query molecule to a library of 280'000 compounds active on more than 2000 targets of 3 different organisms.

The webserver is described in detail in our article: SwissTargetPrediction: a webserver for target prediction of bioactive small

molecules, Nucl. Acids Res. (2014). For technical information about the prediction algorithm, you can refer to this article: Shaping
the interaction landscape of bioactive molecules, Bioinformatics (2013) 29:3073-3079.

Choose an organism & X MA@ 6 & S o

¢ Homo sapiens 0T

Mus musculus v H

Bos taures o c

Equus caballus / N

o 0

Paste a SMILES in this box, or draw a molecule (4 ﬁ Marvin for JavaScript S
l'\n“" Version 6.1
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MpencKkaszaHne bBUONOrMYeckom akTUBHOCTHU

List of predicted targets

These targets have been predicted using

the method described in:

Gfeller D, Michielin O. & Zoete V.
Shaping the interaction landscape of

bioactive molecules, Bioinformatics (2013)

29:3073-3079.

Retrieve data: ‘@ @ E

Target

Tyrosyl-DMNA phosphodiesterase 1
Tubulin—-tyrosine ligase

FProtein kinase C alpha type

Protein kinase C delta type regulatory subunit
(by homology)

Protein kinase C theta type by homology)

Common
name

TDP1
TTL

FPRKCA

PRECD

FPRECO

Query Molecule

A £

General Target Classes

-,

UniprotID ChEMBL ID

QONUWE  CHEMBL1075138 -

QaNGES

P17252

Q05655

Q04759

CHEMBLS549

CHEMELZ289

CHEMBL2996

CHEMBL3920

Probability™

# sim.
cmpds
(3D [ 2D)

012
0/12
0/141

07143

0/143

Target Class

Enzyme
Enzyme

Ser_Thr Kinase
Ser_Thr Kinase

Ser_Thr Kinase
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ba3bl AQHHbIX XUMUNYECKUX COe,EI,I/IHeHVlﬁ

Compounds: 95,276,293
Substances: 249,470,154
BioAssays: 1,252,883

Tested Compounds: 2,570,179
Tested Substances: 4,157,676

f Advanced Search T Preview/index T History T Clipboard T Details 1 RNAI BioAssays: 170
BioActivities: 235,470,936

v| Show |20 ~||SontB || Sendt N .
El Bl | BN || EXTTW | Protein Targets: 10,857
Tools: &‘ @ Q‘ @ Links: Related Structures, BioAssays, BioSystems, Literature, Other Links Gene Targets: 22,106

O PubChem

Compound

. |
<3 NCBI

Search | PubChem Compound x| for [epinephring]

Go I CIearI Saxy

Display I Summary

[ AN:120 | Rule of 5: 62 []

Page ||1 of 6 Next

Items 1 - 20 of 120

« N 2477NA4

Selected Compound
3 : : : Compounds 2 Count
[ 1: CID: 5816 Related Structures, BioAssays, BioSystems, Literature, Other Links ) o )
ZBioActivity Experiments
epinephrine; Adrenalin; adrenaline ... BioAssays, Active = 39
IUPAC: 4-[(1R)-1-hydroxy-2-(methylamino)ethyl])benzene-1,2- BioAssays, Tested = 60
diol Protein 3D Structures 6
MW: 183.204420 g/mol | MF: CgHi3NO3 3 Crystal Structure Of 1
Tested in BioAssays: All: 274, Active: 22; BioActivity Analysis < Dipeptide...
Vasoconstrictor Agents... more =BioMedical Annotation
Pharmacological Actions 69
43 thomimeti 37
[T 2. CID: 838 Related Structures, BioAssays, Literature, Other Links Biosy;nsgizmosmlme e 18
_ . _ , _ =IDepositor Category
epinephrine; DL-Adrenaline, Racepinefrine ... iological P : 120
IUPAC: 4-[1-hydroxy-2-(methylamino)ethyljoenzene-1,2-diol g'ﬁ 09.'“’" vmgemes o
MW: 183.204420 g/mol | MF: CgHy3NO3 Jouiﬁ‘;ﬁ%ub?ghgg -
Tested in BioAssays: All: 17, Active: 1; BioActivity Analysis & Nl Melecitar Liratiss 5

Yasoconstrictor Agents... more
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ba3bl AQHHbIX XUMUNYECKUX COe,EI,I/IHeHI/lI\/Jl

Ascorbic acid

PubChem CID:

Structure:

Chemical 5afety:

InChl Key:

Molecular Formula:

UNII:

Depositor-Supplied
Synonyms:

Molecular Weight:

Dates:

4670067
Y
-‘% - E Z" E
20 D Crystal

DATASHEET AVAILABLE: Laboratory Chemical Safety Summary (LC55)

CIWESHSKHKDKBO-JLAZNSOCSA-N
CgHgOg or HCsHOg

POECKEPDOR

|-azcorbic acid
ascorbic acid
vitamin C
50-81-7
L{+)-Ascorbic acid

More...

176.124 gfmol

Maodify: Create:
2019-03-30 2011-12-26

§ share W Tweet B3 emai
"y Cite 4 Download
COMTENTS
Title and Summary
1 Structures

2 Mames and ldentifiers

3 Chemical and Physical Properties
4 Spectral Information

5 Related Records

6 Chemical Vendors

7 Drug and Medication Information
8 Food Additives and Ingredients

9 Agrochemical Information

10 Pharmacology and Biochemistry

11 Use and Manufacturing
12 Identification

13 Safety and Hazards

14 Toxicity

15 Literature

16 Patents

17 Biomolecular Interactions and
Pathways

J
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ba3bl AdHHbBIX XUMUNYECKUNX COG,EI,MHGHMVI

CD RUG B AN K Downloads About ~ Help ~ Blog Contact Us

WHAT ARE YOU LOOKING FOR?

Tylenol
D @)

@O RUGBANK

The DrugBank database Is a unigue bioinformatics and
cheminformatics resource that combines detailed drug data
with comprehensive drug target information.
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ba3bl AdHHbBIX XUMUNYECKUNX COG,EI,MHGHMVI

UGSE university of California, San Francisco | About UCSF | Search UCSF | UCSF Medical Center Probiarey d OCl‘ﬂﬂg.Dl‘_{

12 Not Authenticated — sign in

z I N c Active cart: Temporary Cart (0 items)
( About Search Subsets Help Social G+ (Quick Search Bar. . m)
4 N

Please consider switching to ZINCi5, which is superior Molecule of the Minute 8817205
to ZINC12 in most ways. If you prefer ZINCi2 after
trying ZINC15, we would like to know why
@chemgbiology so that we can get you to make the
switch.

Welcome to ZINC, a free database of commercially-available compounds for virtual
screening. ZINC contains over 35 million purchasable compounds in readv-to-dock, 2D
formats. ZINC is provided by the Irwin and Shoichet Laboratories in the Department of
Pharmaceutical Chemistry at the University of California, San Franciseo (UCSF). To cite
ZINC, please reference: Irwin, Sterling, Mysinger, Bolstad and Coleman,

J. Chem. Inf. Model. 2012 DOI: 10.1021/ei3001277. The original publication is Irwin and
Shoichet, J. Chem. Inf. Model. 2005;.45(1):177-82 PDF, DOI. We thank NIGMS for
financial support (GM718g6).

(ZINC ID, Drug Name, SMILES, Catalog, Vendor Code, Target & | (2D
Structure/Draw Physical Properties Catalogs & Vendors ZINCIDS Targets Rings Combination

17/



BUpTYyanbHbIA CKPUHUHT

Virtual Screening (VS)

Ligand-based Virtual

Screening—LBVS Screening —SBVS

Based on bindingof
ligandsto activesites of
thetarget protein

Based on the similarity
of known ligands

Structure-based Virtual

18
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BMpTyanbHbIM CKPUHUHT
/ NH, NH Nm
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\ OT60op no popmasibHbIM NPU3HAKAM /

MoneKkynapHbIA AOKUHT
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OTbop No popmanbHbiM NPU3HaKam. SwissSimilarity

-

Library screened ZincDrugLike
Screening method Combined
Date

Fri Mov 10 11:13:52 2017

Maodel, 2016, 35(8), 1399-1404

If you publish these results, please, cite the following paper: Zoete, V., Daina, A, Bovigny, C., & Michielin
0. SwissSimilarity: A YWeb Tool for Low to Ultra High Throughput Ligand-Based Virtual Screening., J. Chem. Inf

R i

Query Molecule

"

Results

ZINCE0181216

ZINCB0181212
Score - 0.983

Score : 0.983

HO HO,,

oo

Retrieve data: @ % !@

ZINCT 4369400
Score - 0.969

ZINCO09638266
Score - 0.972

NH
N
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dapmaKodopHbIN NOUCK

Pharmacophore — “proposed receptor pattern” (Kier, 1971)

®apmakopop — Habop NPOCTPAHCTBEHHbIX W  3NEKTPOHHbIX MPU3HAKOB,
HeobxoaMMbIX ansa obecneyeHus ONTMMaANbHbIX CYNPaMO/IEKYNAPHbIX
B3aMMOAENCTBMN CcO crneynduyeckomn H6MONOrMYecKom MULLEHbHO, KOTOPbIE MOTYT

BbI3bIiBaTb (MM 61OKMpPOBaTh) ee Buonornyeckuin oteset (UKOMAK).

4 5362
c‘f - N :N:._._.:tHllm RN
A bty IO o
ij- I "o ¥e e . ., {
e ? 4 I| I B //J
-.'T.p_- i 1 I{;' -, .]__.?._'il __:‘Hm Foan4
" G "'T_':.'-:___ o “-M
P SR Y 3
o .

Pharmacophore model for B2-adrenoreceptor agonists generated by HipHop.
Features are portrayed as mashed spheres, color-coded as follows: green, hydrogen-
bond acceptor, magenta, hydrogen-bond donor, orange, aromatic ring, red, positive

ionizable feature.
21



dapmakoPopHbI NoncK. Pharmlt

interactive exploration of chemical space

I

virtual screening in your browser submit your own chemical libraries
enter pharmit search log in to manage libraries
email:
start from PDB:
password:
binding site waters: ignore v .
login
register new account
examples log in as guest

22



dapmakoPopHbIn Nonck. Pharmlt

Search PubChem v < > Pharmacophore Results (%]

Name RMSD * Mass  RBnds
Pharmacophore Search -> Shape Filter e ey 7 5
ubChem- i
Load Receptor... Load Features... I_afl 0 |-| e p M .ﬂlon PubChem-8957387 0.486 396 9
Pharmacophore = PubChem-7773328 0.492 379 9
> Aromatic () PubChem-7773305 0.519 397 Q
(6.08,0.16,-0.02) Radius 1.1
PubChem-122716498 0.556 381 9
Aromatic
' u (-6.31,0.28,-0.05) Radius 1.1 o PubChem-119265 0.581 378 6
HydrogenDonor PubChem-8957383 0.606 373 10
3 o~ ¢ o
(2.94,1.31,-1.29) Radius 0.5
= PubChem-10200496 0.624 392 6
% :
‘ @[ ?Y?E%gﬁ??gceupggr o 4 4 o PubChem-11257780  0.645 390 6
‘ ' b i o AT,
T HydrogenAcceptor - 2T, i Ul N r"mum,, PubChem-2795977 0.779 389 10
P LY (2.94,1.31.-1.29) Radivs 0.5 JJ'KVA& P 1 lf BV s - -
: ’ ARGV . L N /1 Showing 1 to 10 of 10 hits
, ( oee HydrogenAcceptor o M;xf 7 TR Previous | 1| Next
e (-2.19,-0.63,-1.63) Radius 0.5 b bl ©

Hydrophobic o
(6.08,0.16,-0.02) Radius 1.0

Hydrophobic o
(-6.31,0.28,-0.05) Radius 1.0

(9.18,-0.06,0.22) Radius 1.0

Hydrophobic o
(-8.77,1.37,0.43) Radius 1.0

Hydrophobic o
(-1.89,-1.26,0.6) Radius 1.0 v

ax
ax
. @ Hvdrophobic o
ax
ax

Load Session... Save Session... Minimize Save..23



MoneKynapHble NOBEPXHOCTU

Van der Waals surface Molecular surface

reentrant surface

Ptk I (el P
-
h\ / \

——

(Corey & Pauling, 1953)

Solute atom contact surface

Solvent accessible surface

Frederic Richards

Linus Pauling
(1901 - 1994) (1925 - 2009)



MoneKynapHble NOBEPXHOCTU

CTpyKTypa agKutokcuHa-2 (pdb-Koa 1agt) B NneHTOYHOM U CTEPKHEBOM
npeacTtaBneHun, B Buae chep BaH-gep-Baanbca, a TakkKe ee MONeKyNAapHas
NOBEPXHOCTb M MOBEPXHOCTb, A4OCTYyNHaA pactsoputento (SAS) 55



MoneKynapHble NOBEPXHOCTU

CTpYKTYypa agKUTOKCUHA-2 N €€ MONEKYNAPHaAA :
NOBEPXHOCTb, PAaCKpaLlleHHaA N0 XMMUYECKOMY 3/1EMEHTY, rnapoPobHOCTU U

3NEeKTPOCTaTUYECKOMY NoTeHUMany (CMHMN LBET COOTBETCTBYET MOJIOXKMUTENbHbIM
3HAYEHMAM, KPACHbIA OTPULLATENbHbIM) 26




MonekynsipHbI JOKUHT

27



Ob6Lan nocTaHOBKa 3a4a4u

docking solution —
pelweHne (3a4a4mn) AOKUHTA

> J[IOKUHI =

peuenTop % KOMMAeKc
INTaHA,

oLeHOoYHasa PyHKUMA:
8000pPOO0HbIe c843U, 2u0podobHbIe 83aumoodelicmaus,

cm3KUHe-33aumodeUcm3u,q,
28



B3anmopgencreus

Arglaos
Hs
_ phelgoa M=yt
Cys143A ;H’ ® r&
r -
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T
H, HCm M
] 0=
NH2 N e N | @ ______ Phel8DA
= AN Phe193A
Leul28A
PhelB0A Phe289A Valll7A
Arg22A valll4a
Leul35A Phe290A
GlylEZA
oH
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I'Ipe,u,CTaBneHme 6enkos u nnMradHaons

[MbKoCTb benka:

- BbICTpble ABUXKEHMA MANOTO
maclTaba — aAsmxKeHne 6OKOBbIX
Lenenm n netenb

- MeANeHHble ABUXKEHUSA
KpynHoOro macwrtaba — oBuxKeHune
JOMEHOB

- peHaTypaumsa YaCcTUYHO
pPa3BepPHYTbIX benKkos

[MOKOCTb MraHaa

30



A Geometric Approach to Macromolecule-Ligand Interactions (1982)

(a)
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Anroputmbl. MocnepnoBaTtenbHaa cbopkKa

; N
A
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Anroputmbl. CbopKa U3 pparmeHTOB

®

Ligands are divided
into rigid fragments
and connecting 572 N
flexible chains THNL

NHy Rigid dock:
- Each fragment is docked
%2’ independently everywhere
in the receptor

®
Pose match:

A fast graph-matching
algorithm finds

all matching solutions
to reconstruct

the original molecules

@
Local energy optimization:

The structure is optimized
in the receptor

®

Ranking:

Structures are ranked based
on scoring functions

Nature Reviews | Microbiology 33



ANroputmbl. [eHeTUYECKNN aNropuTm

generation =

next
generation

0 Create a population
of chromosomes

\

Determine
——> the fithess of
each individual

i >100 generations
\’
Select next
ti
generation Display
‘L Results

Perform reproduction
using crossover

y

Perform
mutation

http://www.edc.ncl.ac.uk/highlight/rhjanuary2007.php
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http://www.edc.ncl.ac.uk/highlight/rhjanuary2007.php

ANroputmbl. [eHeTUYECKNN aNropuTm

selection
point

Weakest individual

the roulette wheel
$ = has smallest share of
the roulette wheel
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ANroputmbl. [eHeTUYECKNN aNropuTm

random cut, =7

random cut, =3

1 2 3 4 5 6 7 8 9 10 Fitness value

parent 1 IOODBONGOEE - oo
EIC Pl 11/0[o/o/ojof1/0|1 8.48

gene pattern within
l the slice is swapped
chitd 1 EEIE EIGIGIE CIETEY 5.06
child 2 ENENE] ENESCIEY EACIEN 6.9 random, random,

A2 4 5 6 7 9 10 Fitness value

before FHENESCIERCIEICICICY 2.57

selected bits
are swapped

g 1110011100100
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Pacuert dHEepPrnn CBA3blBAHUA

1
AGY = J" m d
TepmogmHammnyeckoe MHTErpUpPoOBaHME 7 A oA |,
a Annihilation Perturbation b Modification Perturbation
AwD p 40 P

AG}H (L) ‘[—' Aaﬁ“ (L.)

¢ - | 3 —_—— 1
@ —|€ @ <3
AGpng (L) T T AGping (L) T T AGyny (L)
. AG. (L) [ 1 AGu(L)
@ - R ® — -
(wh) (wt] lWl: lw‘ll

AGung (L) = AG ¢ (L)-AGy; (L) AAG pins = AGping (L) ~AG et (L) = AG o (L) =AG s (L)

He ncnonb3yeTtca B MeToaax MOJIEKYNAPHOro JAOKMHra
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Pacuert dHEepPrnn CBA3blBAHUA

[MloTeHunan cpeaHen cubl

periplasm

 WdN 43S

aueiquaLww
uoi1Bas uondLSuUo

cytoplasm i

free e}\ergy

He ncnonb3yeTtca B MeToaax MOJIEKYNAPHOro JAOKMHra
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OueHoYHble YHKLNM

— Forcefield-based

* Based on terms from molecular mechanics
forcefields

* GoldScore, DOCK, AutoDock
— Empirical
* Parameterised against experimental binding
affinities
* ChemScore, PLP, Glide SP/XP
— Knowledge-based potentials

* Based on statistical analysis of observed pairwise
distributions

* PMF, DrugScore, ASP

39



[lporpammbl ANA AOKUHTa

. YUCCA, 5
[ Other Alternatives SYSDOC, 18 | 1ADAM, 49

2252 SFDOCK, 46 SgOFTD%DCC’tI n2g9"l<\
SANDOCK, 2—6\

B AutoDock Q-Dock, 16 -\

3980 PSO@AUTODOCK\M-\

PSI-DOCK, 20

" ProPose, 17 =7
= axp
W PRO_LEADS, 182

322
= LUDI
234 -\
B LigandFit PRODOCK, 52

250 W PLANTS, 27
= PhDOCK, 52
i ParDOCK, 12
® GOLD = MS-DOCK, 17
2280 B DOCK
1447 B MolDock, 183

/— B AutoDock Vina, 159

W DARWIN, 72_— m pivaLl, 22

/

Y W DockVision, 55
___—— W EADock, 30
W eHiTS, 47

W Surflex
289

W EUDOC, 68

W FDS, 46

= FLIPDock, 36

H FLOG, 98

W FRED, 157

" MDock, 67 W GEMDOCK, 75

. W FlexX
m Glide - B MCDOCK, 69 W Hammerhead, 130
1178 exE 1425 = '\"'L\[m'\'"\"l'-5 LGIN, 80 B CM-Dock , 128
®FTDOCK 276 B Lead finder, 16 '

354

Global Other Alternatives in detail
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Mporpammbl ansa aokmnHra. AutoDock (->AutoDock Vina)

(Goodsell & Olson, 1990; Trott & Olson, 2010)

e Grid Options i x

File Edit Select 3D Graphics Display Color Compute [

AEC SR

File Center View Help

=
_- ﬂ ar- a[_ Current Total Grid Pts per map: 38663
number of points in x-dimension:

JIEZR1

number of points in y-dimension:

IHL']_N | H]I

number of points in z-dimension:

[T T}

Spacing (angstrom): M1 1.000 ] II|
Center Grid Box: <offset>

x center |11 (O |
y center [Tl—'—-— ﬂ|||||l|||ml

Ligand  Flexble Residues Grid  Docking Run  Analyze

Mod. - [None Time: 14972 Selected

1 Stml a3 Enr @ Unthled - Windo... | % AuoDockTooks-1... |[74 AutoDockTools 74 AuaDockTeals




[Mporpammbl ana AokunHra. LeadFinder

PPAR-vy inhibitor complex

a (Stroganov, Chilov et al., 2008)

o N AGexp = -12.65 kcal/mol
(""" AGealc = -12.71 kcal/mol
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[Mporpammbl AnAa AgokmnHra. SwissDock

=

SwissDock

Swiss Institute of Molecular

Bioinformatics Modelling Group
Home T Target Database T Submit Docking T Command Line Access Help Forum Contact
Target selection Help
Search for targets: Search for a ligand
| | Search | A success rate >80% can be achieved with drug-like ligand with less than

15 free dihedral angles.

ie. PDE code, protein name, sequence, or URL You can search for ligands using a ZINC accession number (AC), its name, or

or upload file (max 5ME) its category.
FINC AC and names will be looked for in the ZINC database.

Ligand selection Names and categories (scaffolds or sidechains) will be searched for in our
database of 58 compounds consisting of 27 scaffolds and 31 sidechains. See
Search for ligands: here and here for further details.
| | Search | Load a ligand from a URL

ie. ZINC AC, ligand name or category (like scaffolds or sidechains), or URL R

« 8 MOL2 file with all hydrogens and 3D coordinates. Check atom
chirality, and adjust protonation states according to your needs (e.g.
carboxylate groups are usually deprotonated at physiclogical pH), and

a—w make sure that it has a correct topology (we recommand UCSF

Description Chimera, OpenBabel, MarvinSketch, XDrawChem, ChemDraw).

or upload file {max 5MEBE)

Job name (required): « 3 ZIF file containing files in the CHARMM format (FDE/RTF/PAR).

| | Before moving on, make sure that the protonation states are reasonable, since
they have a big impact on the docking outcome. a4




(MapodobHble B3aMmMoaencTsna B OBMOMONEKYNIAPHbIX

cnctemax

KomnnaeKkc AT® — Ca-ATdasza

(Toyoshima et al., 2004)
m - rnapodobHbIN
® - TnapoduabHbI

"

Komnnekc nentuaa pAntp c bucnoem DOPS

(Polyansky et al., 2009)




Protein-Ligand ATtractions Investigation NUMerically

Results http://model.nmr.ru/platinum/

Raceptor name: 1VEFP_prtmol2
Feference igand: IVEFP_atp pdb.

Ligand name rmsd IFp  #Hbonds SpZ SwH  Shuied Swral  Match' Mateh® #Stack. #Stack. Gua—n
1WFP_atp H Q 0. 00 1 L.38 0.95% 248.23 2800.00 31%.688 0.7794 0.0424 1,933 0]
gold_sol_atp_m1 2 [ @ 1.94 0.714 5.55 5.25 248.80 289.11 322.97 0.7866 0,208 0. 804 0
gold_soh_ap_m1 5 [ @ 8.16 0,208 2.04 0,00 234.87 287.97 3235.25 0.7006 O 0 0,121
gold_soh_ap_mi 4 [ @ 1.19 0,632 4.27 0,25 244.18 280.62 313.54 0.7796 0.0128 1.89l 0
gold_soh_ap_mi 1 [ @ 1.21 0,684 4.16 0,06 242.53 279,18 3209.37 0.7842 0.0034 1.742 0
gold_sol_atp_m1 3 [ @ 3.89 0.55 1.87 1.77 229.30 252.5% 311.52 0.7418 0.1083 1.650 0

peuenrop

HIPLATINUM

Bo,qp O O (Pyrkov, Efremov et al., 2009)
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Obyyatowme Habopbl

[lonoxeHne NMraHao0B U KOHCTAHTbl CBA3bIBAHUA yKe N3BEeCTHbI

(A)

Figure 4. (A) Redocking and (B) crossdocking results. Both
crystallographic ligands are shown in gray and the docked ligands are in
green (D32) and yellow (L41), respectively. See online for color image.
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: N
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\ Dk metabolite Iigandilibrary )
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Protein sequence

|

!

Structure available?

1

\__Build homolo models

[ Rank metabolities by docking scores ]

i

[ Test top hits experimentally
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HOKUHI MaKpOMOIeKyn
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