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ABSTRACT

The Protein Data Bank Japan (PDBj, http://pdbj.org),
a member of the worldwide Protein Data Bank (ww-
PDB), accepts and processes the deposited data
of experimentally determined macromolecular struc-
tures. While maintaining the archive in collaboration
with other wwPDB partners, PDBj also provides a
wide range of services and tools for analyzing struc-
tures and functions of proteins. We herein outline the
updated web user interfaces together with RESTful
web services and the backend relational database
that support the former. To enhance the interop-
erability of the PDB data, we have previously de-
veloped PDB/RDF, PDB data in the Resource De-
scription Framework (RDF) format, which is now a
wwPDB standard called wwPDB/RDF. We have en-
hanced the connectivity of the wwPDB/RDF data by
incorporating various external data resources. Ser-
vices for searching, comparing and analyzing the
ever-increasing large structures determined by hy-
brid methods are also described.

major changes regarding user interfaces and analysis tools
as well as additional data provided. The previously de-
scribed Resource Description Framework (RDF) format,
PDB/RDF, is now one of the wwPDB standard formats
called wwPDB/RDF and is enhanced with supplementary
information in order to connect PDB data with other bio-
logical data resources.

USER INTERFACES

User interfaces include interactive (and graphical) web in-
terfaces for humans and RESTful web services for com-
puter programs. We also expose our backend database in
the forms of web services or dump files for enabling very
complex queries. These are described in turn.

Web interface

The web interface of PDBj was updated to provide a uni-
form integrated interface for the available services as well
as to provide a scalable interface for devices ranging from
smartphones to workstations. This update incorporates sev-
eral innovative/renovative features as described below.

We have implemented various functionalities to ease

10300 U0 uaguIN nyeSre( eYesQ Je /310" s[ewmolpioyxo ey :dny woiy papeojumocy

DBj

Protein Data Bank Japan




Protein Data Bank Japan J

PDBj®D ;& &l

e Data—inM;EE):
wwPDBOD—BELTRETE
BEx L DO DOERIEEELEN

M-I HRETH— Y F Sl

120000
Il PDBjTAES 145 (28,306, 2016£&E128278)

Il PDBO#T—44% (125,463, 20165F12728H)

100000

80000

60000

PDB& T —454%

40000

G)Faﬁ%(PDB/RDF’ BMRB/RDF) 2000 2005 . 2010 2015 2016
BMRB ({E%# 1), PDB (R FEE4R) D ERLH D HR
e Data—out 0)%@1 BMRB{L4:S 7 B8R #H#K (10,250, 2016412 30R)

HBT DT O—F sz \\\ :
YA (EBTFT—R) D T~ f

==

BEDBEDEE A L= ﬂﬁﬁ -
T—EAR—=R-Y—LOFA%




Graph3

		2015		2015

		2014		2014

		2013		2013

		2012		2012

		2011		2011

		2010		2010

		2009		2009

		2008		2008

		2007		2007

		2006		2006

		2005		2005

		2004		2004

		2003		2003

		2002		2002

		2001		2001

		2000		2000



NMR structure

BMRB

11028

10165

10818

9535

10264

8987

9758

8672

9228

7672

8705

7164

8181

6340

7612

5787

6958

5103

5993

4465

5130

3961

4254

3522

3525

3139

2994

2737

2553

2342

2139

2045



PDB_BMRB

		Number of searchable structures per year.

		Note: searchable structures vary over time as some become obsolete and are removed from the database.

		Year		All_NMR		All_PDB				Year		NMR structure		BMRB

		2016		11250		125488				2016		11668		11250

		2015		11028		109821				2015		11028		10165

		2014		10818		105397				2014		10818		9535

		2013		10264		95747				2013		10264		8987

		2012		9758		86368				2012		9758		8672

		2011		8698		78161				2011		9228		7672

		2010		8176		70068				2010		8705		7164

		2009		7297		62165				2009		8181		6340

		2008		7609		54779				2008		7612		5787

		2007		6958		47815				2007		6958		5103

		2006		5993		40616				2006		5993		4465

		2005		5130		34141				2005		5130		3961

		2004		4254		28779				2004		4254		3522

		2003		3525		23596				2003		3525		3139

		2002		2994		19429				2002		2994		2737

		2001		2553		16428				2001		2553		2342

		2000		2139		13597				2000		2139		2045

		1999		1768		10970				1999		1768		1706

		1998		1378		8610				1998		1378		1473

		1997		1047		6553				1997		1047		1280

		1996		718		4988				1996		718		1213

		1995		530		3816				1995		530		1205

		1994		340		2871				1994		340		0

		1993		118		1582				1993		118		0

		1992		44		887				1992		44		0

		1991		33		694				1991		33		0

		1990		10		507				1990		10		0

		1989		3		365				1989		3

		1988		1		291				1988		1

		1987		1		238				1987		1

		1986		1		213				1986		1

		1985		0		195				1985		0

		1984		0		175				1984		0

		1983		0		153				1983		0

		1982		0		118				1982		0

		1981		0		86				1981		0

		1980		0		70				1980		0

		1979		0		54				1979		0

		1978		0		43				1978		0

		1977		0		37				1977		0

		1976		0		13				1976		0

		1975		0		0				1975		0

		1974		0		0				1974		0

		1973		0		0				1973		0

		1972		0		0				1972		0
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Sheet1

		Number of searchable structures per year.

		Note: searchable structures vary over time as some become obsolete and are removed from the database.

		Year		Yearly_NMR		All_NMR		Yearly_All		All_PDB		Yearly_BMRB		All_BMRB

		2011		523		9228		8093		78161		508		7672

		2010		524		8705		8093		78161		824		7164

		2009		569		8181		7903		70068		553		6340

		2008		654		7612		7386		62165		684		5787

		2007		965		6958		6964		54779		638		5103

		2006		863		5993		7199		47815		504		4465

		2005		876		5130		6475		40616		439		3961

		2004		729		4254		5362		34141		383		3522

		2003		531		3525		5183		28779		402		3139

		2002		441		2994		4167		23596		395		2737

		2001		414		2553		3001		19429		297		2342

		2000		371		2139		2831		16428		339		2045

		1999		390		1768		2627		13597		233		1706

		1998		331		1378		2360		10970		193		1473

		1997		329		1047		2057		8610		67		1280

		1996		188		718		1565		6553		8		1213

		1995		190		530		1172		4988		1205		1205

		1994		222		340		945		3816		0		0

		1993		74		118		1289		2871		0		0

		1992		11		44		695		1582		0		0

		1991		23		33		193		887		0		0

		1990		7		10		187		694		0		0

		1989		2		3		142		507

		1988		0		1		74		365

		1987		0		1		53		291

		1986		1		1		25		238

		1985		0		0		18		213

		1984		0		0		20		195

		1983		0		0		22		175

		1982		0		0		35		153

		1981		0		0		32		118

		1980		0		0		16		86

		1979		0		0		16		70

		1978		0		0		11		54

		1977		0		0		6		43

		1976		0		0		24		37

		1975		0		0		13		13

		1974		0		0		0		0

		1973		0		0		0		0

		1972		0		0		0		0
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		Number of searchable structures per year.

		Note: searchable structures vary over time as some become obsolete and are removed from the database.
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ORCID IDOD IR PDB;j

= Successfully Implemented Apr 11, 2016

= Metrics (Apr 11 — Aug 31, 2016):
= ~8% of Depositions have ORCID ID (374/4713)
= 170 unique ORCID IDs (92 identified as PIs)

= Plans to Increase ORCID Adoption
= Expand to all entry authors to provide ORCID (2017)
= Distribute collected ORCID IDs at ftp archive (2017)
= Mandatory going forward (2018)
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EDITORIAL

natuare Nature Struct. Mol. Biology, 23 (10), 871, 2016

structural &
molecular biology

Where are the data?

Here, we announce two policy changes across Nature journals: data-availability statements in all published papers
and official Worldwide Protein Data Bank (wwPDB) validation reports for peer review.

“We are now taking a further step and are requesting
official wwPDB validation reports for peer review.
These reports are made available by the wwPDB after
data deposition
(http://www.wwpdb.org/validation/validation-reports).

Other Nature journals will soon follow suit.” 10
R
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2013 486 308 714
2014 506 240 746
2015 427 333 760

2016 507 234 741
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Yokochi et al., J. Biomed. Sem. (2016)

NMR-STAR v3 BMRB/XML
BMRBxTool

BMRB/RDF

BMRBoTool
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Everything Sequence -]

. e.g., Entry 1D, Macromolecule, Gene Ontology or Author n

© Search help

sion

Found 467 Documents (0.735 - 1.365 seconds) 4 Order by ~ Export as«

S0 N os M FOB @) EVDB @  Swiss-Prot @)  Metabolomics  Ligand Expo

Showing T - 70 of 98 Documents, order by Relevance

1 BMRB: 17103 The structure of the calcium-sensitizer, dfbp-o, in complex with the N-domain of troponin
C and the switch region of troponin | PIR
~ Authors:  Robertson, 1.M., Sun, Y,, Li, M.X,, Sykes, B.D.
Assembly: calcium-sensitizer, dibp-o, in complex with troponin C and the switch region of troponin |
Entity: 1. cNTnC (polymer), 8 monomers, 10062.23 Da Detail»

2. cTnl(144-163) (polymer), 20 monomers, 2214.660 Da Detall»
3. CA (non-polymer), 40.078 Da
2LIR 4, dibp-o (non-polymer), 197.238 Da
Total weight:  12514.208 Da
Max. entity weight:  10062.23 Da
Source organism:  Homo sapiens [
Exptl. method: SOLUTION NMR

Refine. method:  simulated annealing — o = > «
Data set:  assigned_chemical_shifts ' 5\ T — A —X I) '
Chem. Shift Compl.: Sequence : 97.2 %, C less: 72.7 %, G 1ess (bb): 73.4 % Detall» - ,

Release date: 2008-12-08 ; ;
12
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Resolution Revolution”

1.8A structure in 2016
(PDB ID 5K12; EMD-8194)

Increasing number of 3DEM
structures at 2-4A resolution
(75 In calendar 2015 and

80 In first 7 months of 2016)
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As of August 1, 2016, >1100 EM entries in the PDB archive

178 new entries released Jan 1 - Aug 1, 2016
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= Effective Sep 6, 2016, deposition of atomic models
determined by 3DEM to the PDB requires prior or
simultaneous deposition of the associated 3DEM mass

density maps to EMDB

= For joint PDB/EMDB depositions, the hold period is the
same for both map(s) and model(s)
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= Group Deposition processing
= Requirements set by wwPDB OneDep Team
= Provided support for D3R Blind Challenges

Batch processing: RCSB PDB

Scripts/Special GroupDep
treatment + stand-alone

OneDep modules System

Batch deposition:
Logln, Upload,
Download,
Communication

y &

OneDep Release
Biocuration Module

wwPDB
OneDep
DB
System
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PDB_BMRB

		Number of searchable structures per year.

		Note: searchable structures vary over time as some become obsolete and are removed from the database.

		Year		All_NMR		All_PDB				Year		NMR structure		BMRB

		2016		11250		125488				2016		11668		11250

		2015		11028		109821				2015		11028		10165

		2014		10818		105397				2014		10818		9535

		2013		10264		95747				2013		10264		8987

		2012		9758		86368				2012		9758		8672

		2011		8698		78161				2011		9228		7672

		2010		8176		70068				2010		8705		7164

		2009		7297		62165				2009		8181		6340

		2008		7609		54779				2008		7612		5787

		2007		6958		47815				2007		6958		5103

		2006		5993		40616				2006		5993		4465

		2005		5130		34141				2005		5130		3961

		2004		4254		28779				2004		4254		3522

		2003		3525		23596				2003		3525		3139

		2002		2994		19429				2002		2994		2737

		2001		2553		16428				2001		2553		2342

		2000		2139		13597				2000		2139		2045

		1999		1768		10970				1999		1768		1706

		1998		1378		8610				1998		1378		1473

		1997		1047		6553				1997		1047		1280

		1996		718		4988				1996		718		1213

		1995		530		3816				1995		530		1205

		1994		340		2871				1994		340		0

		1993		118		1582				1993		118		0

		1992		44		887				1992		44		0

		1991		33		694				1991		33		0

		1990		10		507				1990		10		0

		1989		3		365				1989		3

		1988		1		291				1988		1

		1987		1		238				1987		1

		1986		1		213				1986		1

		1985		0		195				1985		0

		1984		0		175				1984		0

		1983		0		153				1983		0

		1982		0		118				1982		0

		1981		0		86				1981		0

		1980		0		70				1980		0

		1979		0		54				1979		0

		1978		0		43				1978		0

		1977		0		37				1977		0

		1976		0		13				1976		0

		1975		0		0				1975		0

		1974		0		0				1974		0

		1973		0		0				1973		0

		1972		0		0				1972		0
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Sheet1

		Number of searchable structures per year.

		Note: searchable structures vary over time as some become obsolete and are removed from the database.

		Year		Yearly_NMR		All_NMR		Yearly_All		All_PDB		Yearly_BMRB		All_BMRB

		2011		523		9228		8093		78161		508		7672

		2010		524		8705		8093		78161		824		7164

		2009		569		8181		7903		70068		553		6340

		2008		654		7612		7386		62165		684		5787

		2007		965		6958		6964		54779		638		5103

		2006		863		5993		7199		47815		504		4465

		2005		876		5130		6475		40616		439		3961

		2004		729		4254		5362		34141		383		3522

		2003		531		3525		5183		28779		402		3139

		2002		441		2994		4167		23596		395		2737

		2001		414		2553		3001		19429		297		2342

		2000		371		2139		2831		16428		339		2045

		1999		390		1768		2627		13597		233		1706

		1998		331		1378		2360		10970		193		1473

		1997		329		1047		2057		8610		67		1280

		1996		188		718		1565		6553		8		1213

		1995		190		530		1172		4988		1205		1205

		1994		222		340		945		3816		0		0

		1993		74		118		1289		2871		0		0

		1992		11		44		695		1582		0		0

		1991		23		33		193		887		0		0

		1990		7		10		187		694		0		0

		1989		2		3		142		507

		1988		0		1		74		365

		1987		0		1		53		291

		1986		1		1		25		238

		1985		0		0		18		213

		1984		0		0		20		195

		1983		0		0		22		175

		1982		0		0		35		153

		1981		0		0		32		118

		1980		0		0		16		86

		1979		0		0		16		70

		1978		0		0		11		54

		1977		0		0		6		43

		1976		0		0		24		37

		1975		0		0		13		13

		1974		0		0		0		0

		1973		0		0		0		0

		1972		0		0		0		0






Download Statistics

2009

2010

2011

2012

2013

2014

2015

Total

328,362,536

294,326,976

383,131,048

376,944,070

441,262,210

512,227,251

534,339,871

Total
FTP
Archive

271,116,934

213,180,966

276,952,286

255,837,735

296,176,290

339,193,721

368,244,766

Total
Website

57,245,602

81,146,010

106,178,762

121,106,335

145,085,920

173,033,530

166,095,105

RCSB
PDB
FTP
Archive

222,984,760

159,248,214

204,939,406

213,510,347

215,331,908

237,168,615

255,346,630

More than 1.5 million / day

Geographic origins of FTP downloads, 2012-2015

RCSB
PDB
Website

53,507,785

64,569,658

81,560,098

90,438,501

97,549,580

110,115,316

111,802,897

PDBe
FTP
Archive

30,141,339

34,383,219

40,960,368

21,601,103

43,684,850

52,362,370

48,544,330

PDBe
Website

1,475,116

14,017,349

18,515,245

23,982,801

37,762,496

48,031,414

41,127,219

PDB;j
FTP
Archive

17,990,835

19,549,533

31,052,512

20,726,285

37,159,532

49,662,736

64,353,806

Protein Data Bank Japan

PDB;j
Website

2,262,701
2,559,003
6,103,419
6,685,033
9,773,844
14,886,800

13,164,989
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cCurrent Issues:

= Loss of connection between PDB ID and Publication
under current wwPDB Obsolete/Supersede Policy

= Current wwPDB Policy represents a non-trivial barrier to
revisions by the Depositor of Record

Objectives:

= [ntroduce new procedure to manage revision of atomic
coordinates by the Depositor of Record

= Establish a robust extensible framework for versioning of
all archival data
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= Enable revisions to entries updated by the
Depositor of Record (e.g., Version 1-0 - 1-1; 1-0 - 2-0)

= wwPDB will NOT assign a new PDB ID going forward
(for Depositor of Record revision only)

= |ntroduce new PDB ID code format

= Allow more informative and transparent delivery of
revised data files

= With PDB prefix and extension of 4 characters
(e.g., from “1ABC” to “PDB_00001ABC")

= Example: PDB _00001ABC XYZ V2-2.cif.gz
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Worldwide
Protein Data Bank
Foundation

The Worldwide Protein Data Bank Foundation
supports the outreach activities of the wwPDB
that are crucial to the future of the PDB archive,

including workshops, symposia, and advisory

meetings.

About Us

The wwPDB Foundation was established in 2010 to raise funds in support
of the outreach activities of the wwPDB. The Foundation has raised funds
to help support PDB40, a symposium celebrating the 40th anniversary of
the archive; workshops; and educational publications.

The Foundation is chartered as a 501(c)(3) entity exclusively for scientific,
literary, charitable, and educational purposes.

Individual and institutional donations to the wwPDB are critical to the
future of the PDB archive.

DBj

= \Website
released

= Fundraising
on-going
= 2017 Events

= OneDep Summi
= wwPDB AC

HOME EVENTS SPONSORS AND DONATIONS BOARD

The Protein Data Bank Archive

- Since 1971, the Protein Data Bank archive (PDB) has served as
w the single repository of information about the 3D structures of

proteins, nucleic acids, and complex assemblies.

http://foundation.wwpdb.org/

Bt Bt 'moet  The Worldwide PDB (wwPDB) organization manages
rroTEIN DATA Bank the PDB archive and ensures that the PDB is freely and
publicly available to the global community.

The worldwide Protein Data Bank

w_0

%)

wwPDB data centers serve as deposition, annotation, and distribution sites of
the PDB archive. Each site offers tools for searching, visualizing, and
analyzing PDB data.
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