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SOURCES FOR SMALL MOLECULE STRUCTURE

Many structures of chemical compounds are freely available:
NCI database browser: search by CAS number, Formula ...
~250,000 structures

CSD (Cambridge Structural Database) commercial, ~400,000 structures
CHEBI (at the EBI) public

PDB
PubChem (at the NCBI) public
DrugBank

... or build your own model.

Richa and varied resources are available for “Cheminformatics”, and they are very
well interfaced with support for exploring the structures of small molecules, and the
context of their complexes with macromolecules.




... solvent, substrates, inhibitors, products, ligands, cofactors, prosthetic groups ...
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"Hetero" compounds are treated separately from protein and DNA chains and stored
in the HETATM records of PDB files.




PDB CHEMICAL COMPONENTS DICTIONARY

PDB maintains their own database of hetero-compounds cocrystallized in PDB

structures — the Chemical Component Dictionary.

Access via the Advanced Search Interface ...

Advanced Search Interface

| Choose a Query Type:

Protein Modifications

Genome Location Browser (opens popup)

Protein Modification Browser (opens popup)
Chemical Components

Chemical ID

InChl Descriptor
SMILES / SMARTS
Molecular Weight (Chemical component)
Chemical Formula
Chemical Component Type
Binding Affinity
Has Ligand(s)
Has Modified Residue(s)
Sub-components
Biology
Source Organism Browser (NCBI) (opens popup)
Expression Organism

Enzyme Classification Browser (opens popup)
Enzyme Classification

Advanced Search Interface

[ Chemical Name 5]

Search for a named chemical component, e.g. biotin either as a free ligand or modified residue

Name (Contains 1#) [caffeine

Polymeric type [ Any 3

or ...




PDB CHEMICAL COMPONENTS DICTIONARY
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Access via PDBeChem (at the EBI) or Ligand Expo (at the PDB).
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Chemical Component Summary Chemical Details

Name CAFFEINE Formal Charge 0

Identifiers 1,3,7-trimethylpurine-2,6-dione Atom Count 24

Formula Cg HigNz O, Chiral Atom Count 0

Molecular Weight ~ 194.18 g/mol Chiral Atoms n/a

Type NON-POLYMER Bond Count 25

Isomeric SMILES Cn1cnc2n(C)c(=0)n(C)c(=0)c12 Aromatic Bond Count 10

InChi INChl=1S/C8H10N402/c1-10-4-9-6-5(10)7(13)12(3)8(14)11(6)2/h4H, 1- Leaving Atoms na
3H3

InChiKey RYYVLZVUVIJVGH-UHFFFAOYSA-N

Drug Info: DrugBank
DB00201 (Stereoisomericjmatch)
Caffeine

approved

Display a menu

Cafleine is found in 22 different PDB entries.

The link to http://www.drugbank.ca contains pages upon pages of relevant
information: such as physical and chemical data including spectra, pharmacology,
drug interactions, cross-references to other databases like KEGG, and Wikipedia,
and literature references.



SMILES string
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Creating small-molecule structures from scratch can easily be done by sketching a
molecule with a molecular editor such as the one provided in the PDB search-by-
ligand window, saving its SMILES string, and converting that into 3D coordinates

directly in Chimera.
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