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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
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Protein Data Bank: PDB

PDB History

1960s: Protein crystallography started

[Myoglobin, Hemoglobin,
Lysozyme, etc

1970sPDB started with 7 data
(October, 1971) at Brookhaven

National Laboratory, USA

1PR-Osaka Univ. determined

cytochrome c and deposited it to PDB
[Magnetic tapes were distributed
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Protein Data Bank: PDB

1980s :Rapid data increase (IUCr recommendation
“Data deposition to PDB is mandatory for
paper submission to journals”)
1990s:RCSB-PDB started in USA
2000s :Foundation of wwPDB in 2003
Further many data by structural genomics
2010s:New methodologies are applied
More than 124,000 data
Towards “Big Data”
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Protein Data Bank Japan

Protein Data Bank Japan
http://pdbj.org/
Since 2001, PDBj has been managed at
Institute for Protein Research, Osaka i ,
University as a member of the wwPDB, pDBJ _BMRB Staffs
to curate and process the deposited

data for an open and smgle archive.
222 |PDBj ==rpl g .| o d2m 1.13_1231 — -

PDBj staffs
(April 2016)
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The wwPDB (world-wide PDB)

wwPDB since 2003

WORLDWIDE X "
£ PD B The worldwide Protein Data Bank
m www.wwPDB.org + info@wwPDB.org

TEIN DATA BANK

I;J l 1 gleywegt

The wwPDB manages the PDB archive and ensures that 8 } ;

gu”ey the data are freely and publicly available to the global community. I L,

P
| e
PROTEIN DATA BANAK Protein Data Bank in Europeo
Research Collsboratory tor Protein Duta Bank in Europe - _} | '
Stucturel Biotrformatics pdbe.org | “l
wwwpdb.org J i ,
-"b BMRB Protomn Data Bank Japan _: ! ‘

www.pdbjorg Rt 3
= www.bimrb wiscedu . 1) =¥ ' I

MarkEyJL NakamuraH — = I
12t Annual wwPDB Advisory
WWpd b -Org Committee meeting held

on 2 Oct 2015 at IPR,

Osaka University
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Activities/Services of each member
of the wwPDB

e “Data-In” activity, common in all the
wwPDB members with high quality
control. For the purpose, data deposition,
validation system, versioning system,
and new format are developed

e “Data-out” services, common archive
as the ftp site and the characteristic
services by each wwPDB member
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OneDep: Unified Deposition Portal for the Protein Data Bank
F wwPDB Partnpers - RCSB PDB, PDBe, PDBj, and BMRB @neDep

oy P P e — . System supports = - + —_—
i " ., " - * X-ray, NMR, and 3DEM o : et
s s — U fo— « ‘Filere-upload = . - = = taxonomy
e et — N re— piga = : L Bect d i ﬁt
L= . _"" *"‘!HH-' ‘””‘u + Submissions based on 57 S s Soe= Sie m’L en;;:\;
| - e = e —————— = * Stereochem
e existing depositions s ._ : 3 =« Chemical
* Overall quality at a glance = - . nomenclature
« Residue-property plots :
* X-ray fit of model and data ncit .
* NMR ensemble analysis DEPOSItIOﬂ
» NMR chemical shift validation deposit.wwpdb.org

Pre-deposition
Validation \

validate.wwpdb.org

Biocuration

of

Generate atomic

coordinate and
experimental data : * Entries are
files in PDBx/ . Public released
mmCIF format Pre pa ration Release following
Assemble wwpdb.org/deposition . ' Depositor
mandﬂtﬂn’ data PROTEIN DATA BANK ﬂp.l’ftp.mdb.or‘ i instructions at
items for deposition : deposition:
Complete sample polymer sequences OneDep, a unified system for deposition, biocuration, and validation of o Hold until publication
including unobserved regions experimentally determined X-ray, NMR, and 3DEM macromolecular structures, o Hold for a period of time (1 year max.)
Source organism(s) i I;;sB ::e;,n d:vfiaped _;s a 5lohal iErr.;jeln;:: bvth; World;vidfdl‘-'[:ia partnet; o Release immediately
Uirand- and non-standardicherdicaldeidlls wwPDB), The system unifies deposition, biocuration, and validation procedures . i
Mgécr Sranladtilse -aZﬁe mbly ' across all wwPDB, EMDB, and BMRB deposition centers with a focus on * Journal policies governing PDB entry

d : | = simplifying and improving the process for the Depositor, Improving data quality release take precedence over author-
anad experimental Suppo and completeness, and addressing challenges of the increasing number, size, requested embargo periods

and complexity of structures deposited to the Protein Data Bank archive.

PDE ==.. ©PDBe === PDBj —---

Acknowledgements o — [ — = ’J‘ S !ulu.. e
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OneDep: Unified Deposition Portal for the wwPDB [

WO ELDWIUE

TASK FORCES - STANSYICS - ASOUT -

VALIDATION »

DEPOSITION ~  DATA DICTIONARIES « DOCUMENTATICN -

wwpdb.org Ll
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Since 1971, the Protein Data Bank archive (PDB)
has served as the single repository of information
sbout the 3D structures of proteins, nucleic acids,
and complex assamblies.

The Worldwide PDB (wwPDB) organization
manages the PDB archive and ensures that the
PDB is freely and publicly available to the global
community.

Leam more about PDB HISTORY and FUTURE.

wwPDB Members

wwPOB data centers serve s deposition, annotation,
and distribution ites of the PDB archive. Each site offers
1o0ls for searching, visualizing, and analyzing PDB dats.

8MRH

+ Biological Magnetic Resonance
Data Bank

¢ BMRB

Collects NMR data from any experiment and captures
assigned chemical shifts. coupling constants, and peak
liste for & vanety of macromolecules; contains oerived
annatations such as hydrogen exchange rates, pKa
values, and relaxation parameters.

POBe

» Protein Data Bank in Europe Y PDBe
h ot B &l
Rich nformation about zii 0B entries, multiple search
and browse facilities, advanced services including
PDBePISA, PDBeFoid and PDBaMotff, advanced
visuglisation snd validation of NMR and EM siructures.
tools for bioinformaticians.

POB|
» Protein Data Bank Japan

PDBj
Supports browsmng in multiple langusges such as
Japanesa, Chinese, and Korean; SeSAW idantifies
functionally or evolutionarily conserved motifs by locating
and annetating sequance =nd structural simiarities, tools
for broinformaticians. and more

RCSE PDB

» Research Collaboratory for PDEB
Structural Bioinformatics Protein
Data Bank

Simple and a g for and

liganas, tabular reports. speciziized visualization tooks,
sequance-structure comparisons, RCSB PDB Mabile,
Meiecule of the Month and other ecucational resources
&t PD2-101, and more

flal\]e=)

News & Announcemants

Data Dictionaries

» Macromolecular Dictionary (PDBx/mmCIF)
» Small Molecule Dictionary (CCD)
» Peptide-like ic and inhibi |

{BIRD)

Annatation

» Procedures and policies
> for i and

Community Input;
Task Forces and Warking Groups

» Validation Task Forces (X-ray, NMR, 3DEM)
+ Small Angle Scattering Task Force

» PDB/mmCIF Working Group

» Hybrid/intagrative Methods Task Force

» Ligand Validation Workshop

PDB Data Growth & Usage Statistics

» Depositions: by data center, by year, and by
depositor location
» Downloads: by year for all entries

Workshops & Symposis

N and trom past @
and svents

Information for lournals

» Policies, with

and preferred Instructions to Authors

Cit2 wwiDB:

Nature Structural Siclogy 10, 980 {2003)
dai: 10.1038/nsh1203-980
More pubfications

Cownload Archive

RCSB PDB ftp | PDBe ftp | PD8j ftp
Instructions

3 i

08/05/2016
+ wwPDB Validation Server Upgrade

The new wwPDB Validation Sarver at
httpsi//validate.wwpdb.org now generates
prefrmnary validation reports for structures soived by
NMRA &nd 3D Electron Microscopy, in addifion 1o X-ray
crystallography.

Read more

07/06/2016

. Map Volums D: to
EMDB Will Be M y for PDB Depositi of

3DEM models Starting September 6th, 2016

Effective September 6:h. 2016, deposition to the FOB
of atomic modeiz determined by 3D Eectron
sryo-Microscopy (3DEM) will require prioc of

of the d 3DEM

volume maps 1o EMDB.

Resd mors

06/23/2018

+ Deposit ORCID and Grant Information with PDB
Data

To enable better annotation and tracking, the wwPDB
parnars encourage oepositors to provide ORCID
\dentifiers and information on relevant grants funding
their ressarch when depositing POB data

Read mors

All News

Clra wwPOB:

Nature Structural Biology 10, 980 (2003)
doi: 10.1038/nsb1203-880
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OneDep: Unified Deposition Portal for the wwPDB [

WORLDWIDE

$FDE  wwPDB OneDep System

wwPRDB regions

“ s

wwPDB news

Deposit ORCID and Grant
Information with PDB Data

To enable better annotation
and tracking, the wwPDB
partners encourage depositors
to provide ORCID identifiers
and information on relevant
grants funding their research
when depositing PDB data.
ORCID identifiers are unique to
each researcher: usage will
help avoid ambiguity in

Versicn: V2.6

Existing deposition Start a new deposition
Depositn D wacome e wiios onees e NP 2//A€POSIt.WWpPADb.Org/deposition/,
| ‘ o
To continue with an existing deposition, please login on the left.
Rassword Please note that un-submitted sessions will expire 3 months after last login. Un-submitted sessions and uploaded files will be removed once they
‘ I ] expire.

If you have any feedback, piease write to us at deposit-help@mailwwodb.org
At this time this deposition system does not work with Internet Explorer versions 8 or less

Warning: Please note the current system does not support multiple simuttanecus depositions.

ase select the location of the institute of your Pl
This will automatically direct to the closest wwPDB data center (RCSB PDB/US, PDBe/UK, or PDBj/Japan) for faster response times for
= unication and computation.

Country: | Select...

¥ Select..
United Kingdom
United States
Japan
Afghanistan
Aland Islands
Aibania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua And Barbuda
Argentina
Armenia
Aruba
Agstralia
Austria
Azerbaijan
Bahamas
Bahrain

[]
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OneDep: Unified Deposition Portal for the wwPDB

O 8 LDWw|DE

2PDE  wwPDB OneDep System

I Existing deposition

Bopositon 10

Password

I wwPDB regions

e

WwPDB news

Deposit ORCID and Grant
Information with PDB Data

To enable better annatation and
tracking, the vwwPOB partners
encoursge doposttors to provide
ORCIC identifiers and infarmation
on relevant grants funding ther
research when deposting FOB
data. ORCID identifiers are
unigue 1o each researcher. usage
will helo avoid ambiguity In
attributing the correct authorship
of PDB, 8BMAS, and EMDB
entries, in order 10 register an
ORCID, please vist
hupy/fereid org. Provision af
funding agency and grant
information will enable better
impact lracking and statistics.

Version V28

Start a new depasition |

Welcome to the wwPDB OneDep systam

To contnue with an existing deposition, please login on the lefl h p
Please note that un-submitted sessions will excire 3 moaths after fast login. Un

/[deposit-pdbj.wwpdb.org/deposition

mxtwd sessions Bnd uploaded files

To start a new deposition, please complete the farm below. Upon completion, you will be emaited jogin information soecific 1o your new degosition

Question about an in-progress deposition? For fastest response, login into your session and select the "Communication” page
from the left hand navigation panel.

It you have any feedback, piease writd 10 us at deposit-helo@mal wwpdb.org
At this ime this deposition system does nol work with Intérnet Explorer versions 8 or less.

Warning: Please note the current system does not support multiple simultaneous depositions.

Acuess W th Deposition ssssone On nitintion af & degosmon sessian the wwPOB OneDeo systurn will provion the Coresocrdirg Aothor the Sriyect P and addibenal cortactauthors. as

desigristed Ly the Proc stgutor with @ depostion sesdlan sassword Resporsisiily for momaging the accesd iInformatic

2] Eupostion session and hesice tha Sovacy of this

infarmston rusts with the Prieipa (nvestigats

Your ¢-mall address o
Password (optional, or we will proviga

ong) —
Trss 8.2 snareo “group pessword”

16 10 15 AIphanumes SNeractars)

Country lzpan

Experimental mathod
) X-Ray Diffracton
[l Electron Microscopy
171 Solution NMR
2 Neutron Giffraction
1 Elestron Crystabography
) Solid-state NMR
11 Ficer Diffracuon

Reguested accessicn codas L
PDB EMDB BMEB

Structural genomics i ]

Please copy tus coce 53959 i ]



PDBj cFbDE
PDB Depositions & Annotations

Year Total Depositions Processed

* As of 2016 region-based e e
processing of D&A- | e w

RCSEPDB PDB] PDBe

deposited entries: - e B

2003 4830 | 3135 1026 669

— RCSB PDB: Americas & o I

] 2005 8678 | 3563 2110 1005

Oceania 2006 e e | e

— PDBe: Europe & Africa i el W

2008 7073 | 4106 | 1994 973

—_ PDBJ AS | a 2009 8300 >| s063 2173 1058

2010 8878 || 5464 | 2041 1373

2011 0250 | 593 1816 1496

Y //—\\\ 2012 8972 bi 6408 1888 1676

) [EPDBe[ @ 2013 10566 | 6es2 2128 1786

d:? e T {PDB;j 2014 10364 | 8038 = 1781 2545

s, v K \-// 2015 10854 843 2100 4011

2016 8641 | 4034 1666 2941

| N o Y, TOTAL 126261 | 74383 27779 24089
N i P 125K 74K 28K 24K[]

Last Updated: 15 September 2015
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Data-in at PDBj and wwPDB

120000 - |

B Processed total at PDBj (28,063, 15 Nov 2016)
o B All available PDB data (124,430, 16 Nov 2016)
© 100000
S
-
Z
s 80000
©
O
8 60000
7p]
(7))
O
o 40000
o

20000 J J J
2000 2005 2010 2015 2016*

Year (* on 16 Nov 2016)

PDBj curates and processes about a Quarter of the
deposited data, mainly from Asian and Oceania regions
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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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Collection of ORCID IDs

Open Researcher and Contributor ID
http://orcid.org

FOR RESEARCHERS ‘ FOR ORGANIZATIONS ABOUT

ORCID

"1 : ARCY |
I [ R EMO T 91

ORCID provides a persistent digital Identifier that distingulshes you from every other researcher
and, through integration in key research workflows such as manuscript and grant submission,
supports automated linkages between you and your professional activities ensuring that your
work is recognized. Find out more.

Example: orcid.org/0000-0001-6690-5863

STINGUISH YOURSELF IN

[ENE | -~

[

« wwPDB Begins to use in April 2016
« Mandatory going forward in 2018

16
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Validation Report with
experimental data

wORLDWIDE

SPDB

PROTEIN DATA BANK
wwPDB X-ray Structure Validation Summary Report [

Feb 28, 2014 - 04:13 AM GMT

PDBID : 3WDZ
Title : Crystal Seructure of Keapl in Complex with phaspharylated p62
Authors : Fukutomi, T.; Takegi, K.; Mixushima, T.; Tanoka, K.; Komatsu, M.; Ya
mamato, M.
Deposited on @ 2013-06-20
Resolution : 2.60 A(reported)

This is » wwPDB walidation summary report for o publicly releassd PDB entry.
We welcome your comments at validation@imail wwpdb.org
A user guide i avnilable at hetp:/ /wwpdb.org/VabdeticaPDFNotes bam|

Top page of
Validation report

Mandatory Experimental data

e X-ray: Structure Factor

* NMR: Chemical Shifts and Distance restraints
« EM: 3DEM volume map

? 1 Overall quality at a glance (i)

The repeeted resclution of this entry is 260 A.

Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in
the fallowing graphic. The table shows the mumber of entries on which the scores are based.

Metric Percentile Ranks Value

Rivoo W § e 0.255
Clastrscore W A —
Ramechandran outliens 0
Sidechain outilers 6.2%
e £33
Worse Father

Bowcersa cotrive 2 o Xoaag sucrae
[ rwcorin st o Xvug Sruibam o i el

3 Residue-property plots ()

These plots are drawn for all protein, RNA and DNA chains in the entry. The fimt graphic for a
chain summorises the proportions of erroms displayed in the second graphic. The second graphic
shows the sequence view annotated by isues in grometry and electron density. Residuoes are color-
coded aecording to the number of geometric quality criterin for which they contain ot least one
outlier: green = 0, yellow = 1, ornage = 2 and red = 3 ar more. A red dot above a residue indicates
= poor fit to the electroa density (RSRZ > 2). Stretches of 2 or more consecutive residues withous
any outlier are shown as a green connector. Residues p in the sample, but not in the model,
are shown in grey.

o Molecule 1: Keloh-like ECH-associated protein 1
Chain A:

AR -1i--5--1455- 5
STl TEPERERETE] SRR TP (TR
pr-ipfn-

© Molecule 2: Peptide from Sequestoscme-1
Chair B:

Fiii
Validation report
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PDBJ WP@B Nature Structural & Molecular Biology 23, 871 (2016)

d0i:10.1038/nsmb.3307, Published online 05 October 2016

EDITORIAL

nature
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.
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Versioning of PDB entries

cCurrent Issue
e Loss of connection between PDB ID and Publication

Introduction of a 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

Implementation plan

 Create new versioned ftp tree containing the latest minor revision to
each major version

 Continue current ftp tree with current file naming convention.
Files in this branch will serve up the latest version of each data file

19
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New format of PDB: PDBx/mmCIF

e PDB format is almost 40 years old and does not support
today’s science.

e PDB Record format limitations
— Max. 62 chains
— Max. 99,999 atoms
— No bond orders or chirality specified for ligands

— No support for NMR, EM, hybrid methods, ...
— Meta-data specification cumbersome and inflexible

U
e Preserve backward compatibility where possible
e web service to create PDB format data files

e Startin 2014
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Large Structures (476) in PDB L]

« As of December 2014, large structures are no longer split into multiple
PDB entries but are released as single PDBx/mmCIF and PDBML files

— Existing split entries were consolidated into single entries

— A bundle of best-effort PDB files (PDB bundle) is available for every
large structure through the wwPDB FTP sites

« Each wwPDB member provides tools to view large structures

PDBell |PDBj+- ==

S (a2 Datm S
: ‘ Molmill dvéx

Summary umnmum‘

4V6X ] -

PDBj]

site for large structures 4v6x

ILEEE 4

IS ¥
AT |
(3

PRI

4v6X: structure of
human 80S ribosome,
89 chains, 4 MDaJ

STRUCTURE OF THE HUMARN BO0S RIBOSOME

RCSB-PDBL]
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Current Supported Archival Formats
protein structure format universe

PDB (ca. 1974)
PDBx/mmCIF (ca. 1997)
PDBML (ca. 2005)

RDF (ca. 2011)

PDBx/
mmCIF

& RDF

In managing the formats, PDBx is the master format.



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

loop_

=

CQOVWWO~NOOUITAWNLE

GLN
GLN
GLN
GLN
GLN
VAL
VAL
VAL
VAL
VAL

_atom_site.group_PDB

_atom_site.id

39
39
39
39
39
40
40
40
40
40

>r>r>>>>>>>

_atom_site.auth_atom id
_atom_site.type_symbol

_atom_site.auth _comp_id
_atom_site.auth_asym id
_atom_site.auth_seq_id

_atom_site.Cartn_x
_atom_site.Cartn_y
_atom_site.Cartn_z

_atom_site.pdbx_PDB_model_num

_atom_site.occupancy

_atom_site.pdbx_auth_alt_id

atom_site.B_iso_or_equiv

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

o

P OOWOO~NOOOIAWNLE

N
CA

Z0000zZ200002Z2

GLN
GLN
GLN
GLN
GLN
VAL
VAL
VAL
VAL
VAL
ALA

>r>r>>>>>>>>>

24.690
23.581
23.990
25.070
23.136
23.115
23.342
24.000
23.992
22.015

39
39
39
39
39
40
40
40
40
40
41

24.690
23.581
23.990
25.070
23.136
23.115
23.342
24.000
23.992
22.015
24.560

-27.754 24.275
-26.768 24.416
-25.379 23.905
-25.209 23.330
-26.685 25.878
-24.395 24.122
-23.010 23.690
-22.152 24.778
-20.920 24.692
-22.337 23.275

-27.754
-26.768
-25.379
-25.209
-26.685
-24_395
-23.010
-22.152
-20.920
-22.337
-22.804

[cNeoNeolNoNoNeoNoNoNoNe]

RPRRRRRRRRPR
leN¥oNoNoNoNoNoNoNoNe

24275
24._416
23.905
23.330
25.878
24 _.122
23.690
24_778
24.692
23.275
25.797

60.76
60.98
59.98
60.25
60.69
59.58
57.26
56.00
55.53
57.32

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

RPRRPRPRRRRRRRPR

Oo0O0O=Z0000=Z2

PDB

PDBXx/mmCIF

60.760
60.980
59.980
60.250
60.690
59.580
57.260
56.000
55.530
57.320
54_570
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PDBx/mmCIF Software Support

 Phenix and Refmac — produce native PDBXx files for deposition

« MMDB - macromolecular object library in CCP4

e jotbx.cif/ucif - CCTBx C++/Python IO library with dictionary validation

» CCIF - CCP4 C++ library with FORTRAN support and dictionary validation
« CBFLib - ANSI-C library for CIF & imgCIF files

« mmLIB - Python toolkit supporting CIF & mmCIF

 BioPython - Python toolkit for computational biology

 PyCifRW - Python CIF/mmCIF parsing tools

 BioJava - Java mmCIF IO package

o« STAR::Parser — Perl mmCIF parser and molecular object library

« RCSBTools - C++/Python parsing and dictionary validation tools plus many
other supporting format conversion and data management applications

* Visualization - UCSF Chimera, Jmol, OpenRasMol, Coot, CCP4mg,
1V, Molmil
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WWPDB Service site for a new format

http://mmcif. wwpdb org/ or http [/mmcif. pdbj org/

PDBxmmCIF

PDBx/mmCIF Dictionary
REeSoUrces

This site provides information about the format, dictionaries and related software tools used by the
Worldwide Protein Data Bank (wwPDB) to define data content for depositon, annotation and
archiving of PDB entries.

Dictionaries Documentation FAQs
he current e PDB -> PDBx/mmCIF Questions about PDBx/mmCIF format,
correspondences » and data content, or software tools?
e Search dictionari o | FE,_- mCIF for large structures Check out the FAQ»
e Software resourc
e C++»and rﬁ‘ n » programming

examples

e File syntax » and dictionary
organization »

e Atomic » and molecular »
descriptions

e References »

e Glossary »
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wwPDB Service site for a new format
http://mmcif.pdbj.org/converter/index.php?l=en

PDBx/mmCIF

PDB format - PDBx mmCIF conversion service

You can convert a molecular structural data into another format. The type of uploaded file is determined automatically. When the type Is
mmCIF and PDB format, it is converted into PDB format and mmCIF, respectively. The gzip compressed files that end ".gz" of the name, are
also available. When they are gzipped, the converted files are also gzipped.

1. Specify a source file to convert

Specify a source file to convert. The maximum size of the file is 1GB.
EiR... | 77 ADERENTVWEE A,

Submit | Reset I

2. Confirm the contents of operations
3. Execute conversion & Download the converted file
When you convert a large structure mmCIF file into the PDB format, It will be treated as following:

* When It includes more than 98889 atoms, all the atomids larger than 83988 are rewrited to 98889,
* When the chain id (auth_asym_Id) has two |etters, it will be described as it Is by using unused 21th column and defined 22th column.
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A perfect match for your query ”

jof" has been found within the [PDB] category, you can perform & kevword search;

Summary

1GOF

details i details details | Sequence Neighbor | Downloads

NOVEL THIOETHER BOND REVEALED BY A 1.7 ANGSTROMS CRYSTAL STRUCTURE OF GALACTOSE OXIDASE

Summary for 1GOF
Descriptor

Functional Keywords
Biological source

Cellular location

GALACTOSE OXIDASE (E.C.1.1.3.9) (PH 4.5)
oxidoreduciase(oxygen(a))
Hypomyces roselius

Secreted Q01745 #

Total number of polymer chains 3

Total molecular weight

Authors

Primary citation

Experimental method

Structure validation

Ramachandran outliers I

68785.89

Ito, N, Phillips, S.EV. Knowles. P.F.
2011-07-13)

dete: 1993-09-30, release date: 1994-01-31, medification dete

Ita, N.,Phillips, S.E.,Stevens, C.,Ogel, 2.8, McPherson, M.1.,Keen, 1.N, Yadv, K.D. Knovies, P.F.
Novel thioether bond revealed by a 1.7 A crystal structure of galactose oxidase.
Nature, 350:87-90, 1991

X-RAY DIFFRACTION (1.7 A)

Metric Percentile Ranks Value
Clashscore NN I
I S 0.3%
Sidechain outliers N [I e PN

RSRZ outliers NN 0.3%
Worse Better

Downloads

% Sequence (fasta)

POBX/MMCIF

Structures

View Asymmetric Unit (AU =
BU)

L4
Database information
RCS3-PDB
PDBe
Yorodumi &
CATH
FSSP
SCOP &
VAST i
PISA &
UniProt
Q01745 &
KEGG
1139
ExPASY
L139®
1uBMB
1.1.39 %
eF-site =
1gof-A &
Electron Density Map (V) @
Electron Density Mep (molmi) &

ut from PDBj]

Amino acid sequence

(FASTA

50 O O fip:/ /ftp.pdbj.org/XML/pdbmlplus /fasta_seq_data/1gof_seq.txt

Data viewer at PDB;|

Graphic viewer: jV and
Molmil
http://pdbj.org/jVi/

Style: @ Defaul
Color: @ Default

PDB] Mine (Search PDB) jV3 (Applet-Launcher)

|V version 3 | Applet Launcher version 18]

Cartoon O Wireframe OCPK_without_water O CPK

group

chain atom

show command area

@ ftp://ftp.pdbj.org/XML/pdbmiplussl Q-

>1GOFA:GALACTOSE OXIDASE
ASAPIGSAISRNNWAVTCDSAQSGNECNKAIDGNKDTFWHTFYGANGDPKPPHTYTIDMK

TTQNVNGLSML IGRHEVYL ASGSWFADSTTKYSNFETRE
ARYVRLVAITEANGQPWISIAEINVFQASSYTAPQPGLGRHGPTIDLP IVPAARAIEPTS
GRVLMWSSYR) SPGGITLTSSWDPSTGIVSDRTVTVTKHDMFCPGISMDGNGQIV
VIGGNDAKKTSLYDSSSDSHIPGPDHQVARGYQSSATHSDGRVF TIGGSHSGGVFEKNGE
YSP TADKQGL GWKKGSVFQAGPSTAMNWYYTS
GSGDVKS. YDAVKGKIL TTNAHIITLG

EPGTSPNTVFASNGLYFARTFHTSVVLPDGSTFITGGQRRGIPFEDSTPVFTPEIYVPEQ
DTFYKQNPNSIVRVYHSISLLLPDGRVFNGGGGLCGDCTTNHFDAQIFTPNYLYNSNGNL
ATRPKITRTSTQSVKVGGRITISTDSSISKASLIRYGTATHTVNTDQRRIPLTLTNNGGN
SYSFQUPSDSGVALPGYWMLFVMNSAGVPSVASTIRVTQ

Bhon
cF-site

eF-site/Structure 1gof-A

1gof-A

® Default O CPK O Default without hetero atoms

Functional site  focus & details

cription  Proton acceptor.
Swiss-Prot

Molecular surface DB: eF-site
http://ef-site.hgc.jp/eF-site/

Kinjo et al. NAR 40, D453 (2012)



PDBjJ 2P»DE \,wPDB/RDF format for Semantic Web

Service from wwPDB

wwPDB/RDF Kinjo et al. (2017) Nucl. Acids Res. doi: 10.1093/nar/gkw962.
http://rdf.wwpdb.org/[J Yokochi et al. (2016) J. Biomed. Semantics, 7:16.L]

W ORLDWIDE ~ARG .
sPDB = ,
PROTEIN DATA BANK T v
About PDB/RDF

PDB/RDF PDB/RDF , chem_comp/RDF

PDB ID: (e.g, 7TRSA) FOBE D =

property: ~ (e.g., 'PDBo:entity. pdbx_description')

keywords: (e.g., alcohol)

Download XSLT stylesheet for converting PDBML to RDF: PDBML2rdf xsl.gz (gzipped 22KB)

. Exp. Information . _
(X-ray, NMR, EM, etc)d PPI (interaction)[]

=

<rdf:Description rdf:about="http://rdf.wwpdb.org/pdb/1BY4">
<rdf:type rdf:resource="http://purl.uniprot.org/core/Structure_Resource"/>
<database rdf:resource="http://purl.uniprot.org/database/PDB"/>
<method rdf:resource="http://purl.uniprot.org/core/X-Ray_Crystallography"/>
<resolution rdf:dotatype="http://www.w3.0rg/2001/XMLSchema#float">2.10</resolution>
</rdf :Descriptions
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NBDC RDF-portal

NBDC RDF-Portal

Triptes Classes Instances Literals Objects @ Properties Subjects

None

.
h tt p S [l //I n teg b I O -J p rd f/ O Protein (O Other biomolecule Others Sequence Structure Genome Health/Disease Gene Phylogeny/Classification Drug/Chemical Image/Movie

eraction/Pathw. ag sequence (nucleic acid) Gene expression Organism Bioresource Ceil
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e Head

PROTEIN DATA BANK

PDB] staffs and collaborators

o Nakamura, Haruki, Ph. D. & (Prof., IPR, Osaka Univ.)

¢ Group for PDB Database Curation

© Nakagawa, Atsushi, Ph. D. (Group Leader, Prof., IPR, Osaka Univ.)
o Igarashi, Reiko (IPR, Osaka Univ.)

o Kengaku, Yumiko (IPR, Osaka Univ.)

© Cho, Hasumi, Ph. D. (IPR, Osaka Univ.)

o Ikegawa, Yasuyo (IPR, Osaka Univ.)
© Sato, Junko (IPR, Osaka Univ.)

¢ Group for Development of new tools and services

© Kinjo, Akira R., Ph. D. & (Assoc. Prof., IPR, Osaka Univ.)
o Iwasaki, Kenji, Ph. D. (Assoc. Prof., IPR, Osaka Univ.)

o Suzuki, Hirofumi, Ph. D. (IPR, Osaka Univ.)

© Yamashita, Reiko (IPR, Osaka Univ.)

© Kudou, Takahiro (IPR, Osaka Univ.)

© Bekker, Gert-Jan (IPR, Osaka Univ.)

¢ Group for BMRB

© Fujiwara, Toshimichi, Ph. D. (Group Leader, Prof. Osaka Univ.)
© Kojima, Chojiro, Ph. D. (Assoc. Prof., IPR, Osaka Univ.)

© Kobayashi, Naohiro, Ph. D. (IPR, Osaka Univ.)

o Iwata, Takeshi (IPR, Osaka Univ.)

© Yokochi, Masashi (IPR, Osaka Univ.)

¢ Collaboratory Researchers

© Wako, Hiroshi, Ph. D. & (Prof., Waseda Univ.) for ProMode

© Endo, Shigeru, Ph. D. & (Assoc. Prof., Kitasato Univ.) for ProMode

© Ito, Nobutoshi, Ph. D. (Prof., Tokyo Medical and Dental Univ.)

© Kinoshita, Kengo, Ph.D. & (Prof., Tohoku Univ.) for eF-site

o Standl Ph. D. & (Prof., IVR, Kyoto Univ.) for SeqNavi, StructNavi, SeSAW, and ASH
o Katoh, Kazutaka, Ph. D. (Assoc. Prof., IFReC, Osaka Univ.) for MAFFTash

* Secretary

© Haruki, Nahoko (IPR, Osaka Univ.)



