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3D proteins structure file formats: PDB, CIF, MMDB 



The Protein Data Bank (pdb) file format is a textual file format describing the 

three-dimensional structures of molecules held in the Protein Data Bank. The pdb 

format accordingly provides for description and annotation of protein and nucleic 

acid structures including atomic coordinates, secondary structure assignments, as 

well as atomic connectivity. In addition experimental metadata are stored. PDB 

format is the legacy file format for the Protein Data Bank which now keeps data on 

biological macromolecules in the newer mmCIF file format.  
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The PDB file format was invented in 1976 as a human-readable file that would 

allow researchers to exchange protein coordinates through a database system. 

Its fixed-column width format is limited to 80 columns, which was based on 

the width of the computer punch cards that were previously used to exchange 

the coordinates. Through the years the file format has undergone many 

changes and revisions 
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Crystallographic Information Framework 

The International Union of Crystallography is the sponsor of the Crystallographic 

Information Framework, a standard for information interchange in 

crystallography. 

The acronym CIF is used both for the Crystallographic Information File, the data 

exchange standard file format of Hall, Allen & Brown (1991) and for the 

Crystallographic Information Framework, a broader system of exchange 

protocols based on data dictionaries and relational rules expressible in different 

machine-readable manifestations, including, but not restricted to, 

Crystallographic Information File and XML. 
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CIF was developed by the IUCr Working Party on Crystallographic Information in 

an effort sponsored by the IUCr Commission on Crystallographic Data and the 

IUCr Commission on Journals, and was adopted in 1990 as a standard file 

structure for the archiving and distribution of crystallographic information. It is 

now well established and is in regular use for reporting crystal structure 

determinations to Acta Crystallographica and other journals. It is often cited as 

a model example of integrating data and textual information for data-centric 

scientific communication.  
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In 2006 the importance of CIF and the value of its accompanying web-based 

service for the validation of structural data, checkCIF, were recognised by 

the Award for Publishing Innovation of the Association of Learned and 

Professional Society Publishers (ALPSP). In their report, the judges 'were 

impressed with the way in which CIF and checkCIF are easily accessible and 

have served to make critical crystallographic data more consistently reliable 

and accessible at all stages of the information chain, from authors, reviewers 

and editors through to readers and researchers. In doing so, the system 

takes away the donkeywork from ensuring that the results of scientific 

research are trustworthy without detracting from the value of human 

judgement in the research and publication process'. 

This part of the IUCr web site provides comprehensive documentation and 

software resources for users and developers of CIF  

software. https://www.iucr.org/resources/cif 
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