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Protein	Data	Bank
§ First	open	access	digital	

resource	for	biology	data	
(est.	1971	with	7	entries)

§ Single	global	archive	of	
experimental	3D	structures	of	
biological	macromolecules	
(>126,000	entries)
• Primary	data	for	structural	

biology,	computational	biology,	
drug	discovery,	…

• Complements	GenBank and	
UniProt sequence	database

§ All	data	made	freely	available	
(primary	users	scientists	and	
educators	around	the	globe)

§ Global	archive	of	experimental	
macromolecular	structure	data	
central	to	biomedical	research
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HIV-1	reverse	transcriptase	complex	with	DNA	and	nevirapine	
PDB	ID	3v81	Das	et	al.	(2012)	Nature	Structural	and	Molecular	Biol	ogy19: 253-259.

ABL	tyrosine-kinase	inhibited	by	Imatinib for	treatment	of	
chronic	myeloid	leukemia	(CML).	
PDB	ID	2hyy	Cowan-Jacob	et	al.	(2007)	Acta Crystallographica D63:	80-93.	



Organizational	Structure/Funding
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wwpdb.org

US: NSF, NIH, DOE

Europe: EMBL-EBI, 
Wellcome Trust, BBSRC, EU,
NIH, CCP4

Asia: NBDC-JST

US: NIGMS

§ Partners	share	“Data	In”	
responsibilities
§ Biocurate new	
depositions

§ Define	deposition	and	
annotation	policies

§ Resolve	data	
representation	issues

§ Implement	community	
validation	standards

§ Partners	independently	
funded	by	each	region	

§ Overseen	by	a	wwPDB
Advisory	Committee

§ Partners	compete	on	
“Data	Out”	resources



PDB	Archive	Facts	and	Figures

§ Archival	Contents
• ~126,000	Structures	Released	

since	1971
• ~11,000	New	Structures	

Deposited/Year

§ Global	User	Base	
• ~30,000	Depositors	Worldwide
• >1	Million	Unique	Visitors/Year	

from	192/195	UN-recognized	
sovereign	nations

§ Impacts	all	of	Biology	and	
Medicine
• >590	Million	Data	Files	

Downloaded/Year
• ~1.6	Million	Data	Files	

Downloaded/Day
• >200	derived	data	resources	

repackage	PDB	data
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Download	Statistics

Year Total
Total 
FTP 
Archive

Total 
Website

RCSB 
PDB 
FTP 
Archive

RCSB 
PDB 
Website

PDBe 
FTP 
Archive

PDBe 
Website

PDBj 
FTP 
Archive

PDBj 
Website

2010 294,326,976 213,180,966 81,146,010 159,248,214 64,569,658 34,383,219 14,017,349 19,549,533 2,559,003

2011 383,131,048 276,952,286 106,178,762 204,939,406 81,560,098 40,960,368 18,515,245 31,052,512 6,103,419

2012 376,944,070 255,837,735 121,106,335 213,510,347 90,438,501 21,601,103 23,982,801 20,726,285 6,685,033

2013 441,262,210 296,176,290 145,085,920 215,331,908 97,549,580 43,684,850 37,762,496 37,159,532 9,773,844

2014 512,227,251 339,193,721 173,033,530 237,168,615 110,115,316 52,362,370 48,031,414 49,662,736 14,886,800

2015 534,339,871 368,244,766 166,095,105 255,346,630 111,802,897 48,544,330 41,127,219 64,353,806 13,164,989

2016 591,876,087 366,677,897 225,198,190 293,648,366 161,208,456 30,274,284 44,432,830 42,755,247 19,556,904

Geographic	origins	of	FTP	downloads,	2012-2015
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More	than	1.6	million	/	day



Impact:	Primary	RCSB	PDB	Publication
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Cited	~1500	times/year



3166	Patents	Mention	“protein	data	bank”
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http://patft.uspto.gov/
Accessed	October	26,	2016



Impact:	PDB	Data	Reuse

§ PDB	data	used	by	>200	
biological	databases	
• Based	on	databases	
publishing	in	NAR 2011-
2016

• 11	Categories:	Structure,	
Protein	Sequence,	
Nucleotide	Sequence,	RNA	
Sequence,	Genomics,	
Metabolic	and	Signaling,	
Human	Genes	and	Diseases,	
Immunology,	Proteomics,	
Plant,	Other

§ Since	2011,	>25%	of	new	
databases	utilize	PDB	data	
(119	out	of	452	new	
databases)
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Cost	of	Replicating	the	PDB	Archive

§ Data	integrity	and	security	are	of	
paramount	importance	to	the	wwPDB	
partnership	

§ Estimated	cost	of	replicating	each	PDB	entry	
ranges	from	US$50,000	to	>	US$250,000

§ Cost	of	replicating	the	PDB	archive:		
US$12	billion	
(assuming	<unit	cost>=US$100,000)
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What	Has	the	PDB	Archive	Enabled?

§ Reproducibility	and	
secure	storage

§ Accelerated	structure	
determination	technologies

§ Understanding	evolution	in	3D
• Structure	classification	and	
prediction

§ Creation	of	structural	
bioinformatics	as	a	discipline

§ Structure-based	drug	discovery
§ Functional	understanding	of	
biology	at	molecular	and	atomic	
levels
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Antigen	Presenting	Cell	meets	the	T-cell	
PDB	2CKB,	Garcia	et	al.	(1998)


