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The PDBbind database provides a collection of experimentally measured binding affinity data 
exclusively for the biomolecular complexes available in the Protein Data Bank (PDB). It thus 
represents a linkage between energetic and structural information of these complexes, which 
may be used in various molecular recognition studies. Since its first public release in May 2004, 
over 1,400 users from 40 countries around the world have already registered to use this database. 
The PDBbind database is now updated annually to keep up with the growth of PDB. The current 
release is version 2009.

(A) The PDBbind v.2009 is based on the contents of PDB 
officially released on Jan 1st, 2009, which contains a 
total of 55,069 experimentally determined structures. 
Theoretical models are not considered by PDBbind.

(B) The entire PDB is screened by computer programs to 
identify four major categories of molecular complexes, 
including protein-small ligand, nucleic acid-small 
ligand, protein-nucleic acid, and protein-protein
complexes. A total of 23,284 entries are identified as 
valid complexes belong to these categories.

(C) The primary reference of each complex is reviewed 
manually to collect the experimentally determined 
binding affinity data (Kd, Ki or IC50) of the given 
complex. Binding affinity data of a total of 5,678
complexes are collected in this way out of >14,000 
published references. They are the main body of the 
PDBbind database, which is called the “general set”.

(D) A “refined set” is then compiled to provide a high-
quality set of protein-small ligand complexes, which 
is presumably useful for docking/scoring studies. The 
complexes in the refined set are selected out of the 
general set with a number of concerns on the quality 
of binding data as well as structures. Every qualified 
complex has been double-checked to ensure its 
binding data matches its structure from PDB. The 
refined set in this release consists of a total of 1,741 
entries.

http://www.pdbbind.org.cn/http://www.pdbbind.org.cn/

(To be continued on next page)

* Only protein-ligand complexes are considered in this data set.

The PDBbind database is compiled through a hierarchical process.
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(E) A “core set” is further complied as a benchmark with an appropriate and relatively 
stable size. The core set is selected through a systematic, non-redundant sampling of the 
refined set with special focus on the diversity on structures and binding data. Briefly, the 
refined set is clustered by protein sequence similarity using a cutoff of 90%. For each 
cluster containing at least four members, the one with the highest binding affinity, the 
one with the lowest binding affinity, and the one with a medium binding affinity are 
selected as the representatives of this cluster. The core set in this release consists of a 
total of 73 clusters (219 protein-ligand complexes) in total. 

History of the PDBbind Database

The PDBbind database is developed by a collaboration between Prof. Renxiao Wang’s group at the Shanghai 
Institute of Organic Chemistry and Prof. Shaomeng Wang’s group at the University of Michigan. To cite the 
PDBbind database, please refer to:  
1. Wang, R.; Fang, X.; Lu, Y.; Yang, C.-Y.; Wang, S. J. Med. Chem. 2005, 48, 4111-4119.  
2. Wang, R.; Fang, X.; Lu, Y.; Wang, S. J. Med. Chem. 2004, 47, 2977-2980. 
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The PDBbind database originally considered only the complexes formed between 
proteins and small-molecule ligands. Since version 2008, other types of biomolecular 
complexes in PDB are covered by PDBbind as well. This release contains binding data 
for protein-ligand (4277), protein-protein (1053), protein-nucleic acid (304), and nucleic 
acid-ligand (44) complexes.

For users’ convenience, PDBbind also provides processed “clean” structural files in 
addition to binding data for the protein-ligand complexes in the general set. In brief, the 
biological unit of each complex is split into a protein molecule saved in the PDB format, 
and a ligand molecule saved in the Mol2 format and the SD format. Atom types and 
bond types on the ligand molecule are assigned carefully as appropriate. These structural 
files can be readily utilized by most molecular modeling software.

http://www.pdbbind.org.cn/http://www.pdbbind.org.cn/
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*: V.2006 is in fact a correction to v.2005, both of which were based on the same release  of PDB.
**: Only the complexes formed between proteins and small-molecule ligands are considered in these sets.
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