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Informace o molekulach, struktury molekul, vlastnosti, aktivity, ...
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PubChem
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BioAssay Tools

Structure Search
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Limits Structure Clustering
Advanced

Classification

Try the PubChem Search Beta Upload
Download

PubChem now uses the latest IUPAC recommendations for atomic mass and PubChem ETP
isotopic composition information. Read more...




DrugBank

< ] drugbank.ca ¢

OD RUG BANK Browse ~ Search ~ Downloads About ~ Help ~ Contact Us

CD RU G B A N K DrugBank Version 5.0

The DrugBank database is a unique bioinformatics
and cheminformatics resource that combines detailed drug (i.e. chemical, pharmacological and
pharmaceutical) data with comprehensive drug target (i.e. sequence, structure, and pathway)
information. The database contains 8261 drug entries including 2021 FDA-approved small molecule
drugs, 233 FDA-approved biotech (protein/peptide) drugs, 94 nutraceuticals and over 6000
experimental drugs. Additionally, 4338 non-redundant protein (i.e. drug
target/enzyme/transporter/carrier) sequences are linked to these drug entries. Each DrugCard
entry contains more than 200 data fields with half of the information being devoted to
drug/chemical data and the other half devoted to drug target or protein data.

More about DrugBank @




zinc.docking.org

uﬁmtyolcanbnﬁ.s-mmmuoo | About UCSF | Search UCSF | UCSF Medical Center

ZINC"

Not Auther

Active cart: Temp
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About Search Subsets Help Social G+ 81

e

Please consider switching to ZINCi5, which is superior to ZINC12 in most ways. If you
prefer ZINCi2 after trying ZINC15, we would like to know why so that we can get you
to make the switch. Read more (coming soon)

Welcome to ZINC, a free database of commercially-available compounds for virtual
screening. ZINC contains over 35 million purchasable compounds in ready-to-dock, 3D
formats. ZINC is provided by the Irwin and Shoichet Laboratories in the Department of
Pharmaceutical Chemistry at the University of California, San Francisco (UCSF). To cite
ZINC, please reference: Irwin, Sterling, Mysinger, Bolstad and Coleman,

J. Chem. Inf. Model. 2012 DOI: 10.1021/ci3001277. The original publication is Irwin and
Shoichet, J. Chem. Inf. Model. 2005;45(1):177-82 PDF, DOI. We thank NIGMS for
financial support (GM71896).
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Molecule of the Hour




ChEMBL

< ebi.ac.uk
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ChEMBL
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ChemSpider

chemspider.com O i ) n

#~ ROYAL SOCIETY
@ %» OF CHEMISTRY

ChemSpider

Search and share chemistry

Simple Structure Advanced History

Search ChemSpider

Matches any text strings used to describe a molecule.

Systematic Name, Synonym, Trade Name, Registry Number, SMILES, InChl or CSID @)

What is ChemSpider? Search by chemical names

Open “"www.chemspider.com” in a new tab enerate Leads

- s = —




PHYSPROP

] esc.syrres.com

SRC

Defense » Environmg

FatePointers Search Module

Search Sources
Search below by CAS (Overview of available sources)

Physprop s ally Arizona Aquasol
ClogP BioByte USDA PestProp
HPVIS CHRIP (METI)
OPP Inerts OPP Fate

OPP RED U Minn BBD
NIST

EFDB

RN#, substance name,
SMILES, or chemical o}
structure with i
ChemS3. Data sources

may be omitted from +
the search with the o}
buttons to the right. i
+

HSDB Fate Data
OECD SIDS

Enter CAS RN#

+
+
+
+
+
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or Substance Name
(use * as wildcard) Clear all Check all

Substructure search using ChemS3
or SMILES Notation Exact Search

(use * as wildcard)

Run Structure Query

- Reload last molecule
Submit Query




PDB databaze

ebi.ac.uk

EMBL-EBI |

D Protein Data Bank in Europe

PDBe home 'i ' ,./

PDBe is the European resource for the collection, organisation and

dissemination of data on biological macromolecular structures. Read more
about PDBe.

Featured structure

Ebola GP fusion loop

1st January 2017

This featured structure explores the molecule from
PDBe’s 2017 calendar for January. The image shows
a fragment of a protein from Ebola virus, based on
PDB entry 2mb5f, which is critical for the virus to
infect its host.

Services Research @ Training About us

Popular

EMsearch

PDBeFold

PDBePISA

Sequence
search

PDBe REST
API

EM resources

NMR
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EMPIAR

Coordinate
Server

News
Events
Training
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Velikost zakladnich chemickych databazi
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Chemicky prostor (chemical space)
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Prace s chemickym prostorem

table with properties or fragments  dimensionality reduction visualization



Formaty pro ukladani chemickych,
chemoinformatickych a bioinformatickych dat



Alchemy, Boogie, Cambridge CADPAC, Chem3D Cartesian 1, CSD CSSR, CSD GSTAT,
Free Form Fractional, Gaussian Z-Matrix, Hyperchem HIN, Mac Molecule, Micro World,
MM2 Ouput, MMADS, MOLIN, Mopac Internal, PC Model, Quanta, Spartan, Spartan Mol,
Sybyl Mol2, Maccs 2d, UniChem XYZ, XED, AMBER PREP, Biosym , Cacao Cartesian,
CHARMmM, Chema3D Cartesian 2, CSD FDAT, Feature, GAMESS Output, Gaussian Output,
MDL lIsis, Macromodel, MM2 Input, MM3, MDL MOLfile, Mopac Cartesian, Mopac Output,
PDB, ShelX, Spartan Semi-Empirical, Sybyl Mol, Conjure, Maccs 3d, XYZ



Formaty pro ukladani struktury mokul

- MOL (V2000, V3000), SDF
http://c4.cabrillo.edu/404/ctfile.pdf

- MOL2

- PDB, mmCIF

. XYZ

- Smiles a InChl, InChlKey

- ASN.1 (textovy a binarni format pro molekuly v
PubChemu)



Formaty pro ukladani informaci

. SDF
. CSV

- XML



MOL (V2000)
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MOL (V3000)

L-Alanine Chial

L-Alanine
GSMACCS-IT(07189510252D 1 0.00366 0.00000

Figure
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END
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1, J. Chem. Inf. Comput. Sci., Vol 32, No.

0 0 O 999 V3000
BEGIN CTAB
COUNTS 6 5 0 0 1
BEGIN ATOM
C -0.6622 0.5342 0 0 CFG=2
C 0.6622 -0.3 0 O
c -0.7207 2.0817 0 0 MASS=13
N -1.8622 -0.3695 0 0 CHG=1
0 0.622 -1.8037 0 O
O 1.9464 0.4244 0 0 CHG=-1
END ATOM
BEGIN BOND
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6 Blocks not used in this Ctab:

END BOND Sgroup block, Rgroup block, 3D block

END CTAB
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Counts Line

Atom Block

Bond Block

Connection
Table (Ctab)



Simplified molecular-input line-entry system
SMILES

vodiky (které mohou byt snadno dopocCitany, napriklad v alkanech) se v notaci
vynechavaji a dopocitavaji se

atomy jdouci za sebou jsou spojeny jednoduchou vazbou

priklady. C (metan), CC (ethan), ..., CO (H;COH, methanol)

“__"

dvojna vazba je znazornéna “=" a trojna “#” x
priklady. C=C (ethen), C=0 (formaldehyd), C#C (ethyn), C#N (kyano» 7

pomoci zavorek “()” znazornujeme vetveni

X - na X je jednoduchou vazbou navazano Y a Z, Y a W jsou spojeny
jednoduchou vabou, mezi Y nebo W a Z neni zadna vazba

priklady. CC(CC)CCC (2-ethylpentan), CC(CI)C (2-chloropropan), CC(=0)C
(aceton)

pomoci Cisel jsou oznaCovany kruhy: C1 .... C1 (zaCatek a konec kruhu)
priklady: C1CCCCC1 (cyklohexan), C10C1 (oxiran)

malymi pismeny oznacujeme aromatické atomy
priklady: c1ccecee1 (benzen), n1cceect (pyridin)

[NH] explicitné vyjadreny vodik, [O-] vyjadfeny ion, [C@Q@H] vyznacCena chiralita,

tutorial v anglictiné:


http://www.daylight.com/meetings/summerschool98/course/dave/smiles-intro.html
http://www.daylight.com/meetings/summerschool98/course/dave/smiles-intro.html
http://www.daylight.com/meetings/summerschool98/course/dave/smiles-intro.html
http://www.daylight.com/meetings/summerschool98/course/dave/smiles-intro.html

International Chemical Identifier
InChl & InChlKey

- Podobneé jako SMILES se jedna o textovy zapis
molekuly, ktery se sklada z nekolika vrstev, ktere
nemusi byt vzdy vsechny zastoupeny

CH3CH,OH InChI=1/C2H60/c1-2-3/h3H,2H2,1H3

ethanol InChI=1S/C2H60/cl-2-3/h3H,2H2, 1H3 (standard InChl)

InChI=1/C6H806/c7-1-2(8)5-3(9)4(10)6(11)12-5/h2,5,7-10H,1H2/t2-
,5+/m0/s1

InChI=1S/C6H806/c7-1-2(8)5-3(9)4(10)6(11)12-5/h2,5,7-8,10-
11H,1H2/t2-,5+/m0/s1 (standard InChl)

L-ascorbic acid

- INCHlkey je pak hash INChI
z InChlKey nelze zpéetne vytvorit InChl!



Nastroje pro praci se strukturami molekul



OpenBabel

.- Chemoinformaticky nastroj pro praci s ruznymi formaty
molekul a dalsimi pomocnymi nastroji

- https://openbabel.org

- Pro praci na wolfech pouzijte:
module add openbabel


https://openbabel.org/
https://openbabel.org/

OpenBabel - konverze ruznych formatu

. Spoustime v prikazoveé radce pomoci
obabel nebo babel

- Seznam podporovanych formatu
babel —L formats

- Prevod struktury mezi ruznymi formaty (2.31)
obabel —ixxx molecule.xxx —oyyy -O molecule.yyy
kde xxx je vstupni a yyy je vystupni format molekuly

. Prevod struktury mezi ruznymi formaty (<2.31)
obabel —ixxx molecule.xxx —oyyy molecule.yyy



OpenBabel - konverze ruznych formatu (windows

A OpenBabeiGLI
File Wiew Plugins Help

---- INPUT FORMAT ---- - DUTPUT FORMAT ----

[:df-- MDL MOL foemat vl [.2] smi == SMILES fomat

Use this formet for sl imput filles (ignoee file edtersions)

o Ugerroamiaalbesd Dovwnlagdy, Start emport at molecule # specified *  Outpat file
CI0 55504 5l End import at molecule # specified

Input beiow (igmore input file) Continue with next object after error, if possible ¥ Output below only [no output file) Display in firefon

Attempt 1o irenglabe Beyeprds
B55

-DEChem-091513112730 Delete hydrogens (make smplicd)
Add hydeegens (make exphed)
B0 10000099 VI00 | Add hydrogens appropeiste for this pH NI[C@@HNCCCI el ecencl ) 80594
17023 07962 -003WM 00100000000 |B
o Lorreesrt datree bonds e.g.M=][0-0=0 ta Hi=0)=0

Al 127N 0 Remore all but the langest contiguouws fragment
0.3065 -03T13C 0 Center Conndinates
15834 0QM36C 0

1 mzlerule converced

Cormbine mols in st file with others by name
L0 02IMC 0 Comvert only if match SMERTS or meols in file

Filber; corwert anly when tesks sre tree
0,705

-{?;355: : Add praperties from descriptors

{083F 0. Delete proparteed im b
s Append properties or descriptors in list to title
2. 2456

Jsin all mpat menlecules into a single cutput molecule
3;65.523 Output disconnected fragrments separaiely
15039 sdd or replace & property (SDF)
0 BG62 Add o replace malecule ikl

0088 0B03H 00000000000 Append ted to thle

Owigna multiple condommers separately

dppend output index to title

23668 -10B85H OOO0O0O0O000O0D Additional file output

Append inpart filename to tithe

Append input index to title

17544 -15728H 000000000000 Aoty hydiregen 1o poser Moms ondy

09778 15770H 000000000000 Align coordinates to the first molecule
- Canoncahe the atom cider

17860 0498 H 0Q00000QODD

-1.37035 -1BSGSH 000000 QOD0




OpenBabel — prilozeni dvou struktur

. Spoustime v prikazoveé radce pomoci
obfit

. program obfit potrebuje celkem 3 parametry, vzor, podle
ktereho bude prikladat (SMILES) a dve struktury, prvni
zafixuje a druhou se snazi hybat

- obfit “N1([C@@H](CCC1)c1ccenc1)C” CID_89594.sdf zinc_1798.sdf



Fingerprinty a podobnost
Podobnostni hledani



Fingerprint

- Binarni data informujici o vyskytu nejaké konkretni

skupiny

10010001010011110101001010001 ...

- Priklad z openBabelu:
256 bits set

>3rfm.pdb

0407002a
0200a020
1e01983e
00e02418
00043801
e00c4200

81807el8
2000200c
01542801
4042301
c0a00200
23cl2eal

60180100
80600b80
853a00cO
e0000d40
68120600

47910£50
820fdbe?
001c000c
383d8e78
10040100

041c12cO
2¢c30800c
14801000
238007c3
0c004016

0200cl10
5007b3800
0e088001
9770001c
0040803b



Podobnost/vzdalenost

molekula B
0 1 celkem
0 d b b+d
molekula A 1 a C a+c=A
celkem a+d c+b=B n
a je pocCet, 1% které ma molekula A, ale které zaroven nema molekula B
b je pocet , 1% které ma molekula B, ale které zaroven nema molekula A
c je pocet ,1° které ma molekula A a které ma zaroven i molekula B
d je pocet ,,0% které ma molekula A a které ma zaroven i molekula B

n je pocCet dvojnasobny pocet fragmentt, platin=a+b+c+d
A je celkovy pocet ,1“ v molekule A
B je celkovy pocet ,1“ v molekule B




Podobnostni koeficienty

Tahle I - Saralarity coefficients studied.

Coefficients oirndlarity expression DO E
1. Simple matchin 2rd Sokal and Michener, 1952
unple matching (I — okal and MWichenet,
. 3+l :
2. Hogets and Tatumoto (KT PET—— Fogets and Tatumoto, 1960
=
3. Aandetherg (&) tE i Anderberg, 1973
4. Fussel and Fao (RE) 2 Fussel and Fao, 1940
2+b+ec+d
5. Jaccard = I 1901
accatd (] T accatd,
=
f. Gotensen-Dice (G0 - Dice, 1945; Horensen, 1948
fethbh+te
- (= -
7. Ochaat (O Febizro) Ochia, 1957
a. Dchua IT (0T 2 Ochiat, 1957
chaat 1T (1D Jlat+bEla+cld+Eld+ei -




Podobnostni hledani v OpenBabelu

babel mysmiles.smli mymols.sdf —-ofpt

MOL 00000067 Tanimoto from first mol = 0.0888889
MOL 00000083 Tanimoto from first mol = 0.0869565
MOL 00000105 Tanimoto from first mol = 0.0888889
MOL 00000296 Tanimoto from first mol = 0.0714286
MOL 00000320 Tanimoto from first mol = 0.0888889
MOL 00000328 Tanimoto from first mol = 0.0851064
MOL 00000338 Tanimoto from first mol = 0.0869565
MOL 00000354 Tanimoto from first mol = 0.0888889
MOL 00000378 Tanimoto from first mol = 0.0816327
MOL 00000391 Tanimoto from first mol = 0.0816327

11 molecules converted



Podobnostni hledani v PubChemu
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@ ® < > Bl pubchem.ncbi.nlm.nih.gov

= NCBI

p u b © h e m PubChem Compound

Structure Search  Limits Advanced search

Try the new PubChem Search.

Search Identity/ Substructure/ Molecular Formula 3D Conformer Saved Search
By: Similarity Superstructure

Draw a Structure CID, SMILES, InChl Structure File

Launch the PubChem editor to make a structure

<! = Options

-

Similar Compounds, score >= 80% &3 2




