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wwPDB NMR Validation Task Force Reco
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PDBj staffs (April 2014)

WORLDWIDE

The worldwide Protein Data Bank

PROTEIN DATA BANK www.waDB.ofg . info@waDB.org

PROTEIN DATA BANK Protein Data Bank in Europe

Research Collaboratory for
Structural Bioinformatics
www.pdb.org

Protein Data Bank in Europe
pdbe.org

PDBj

Protein Data Bank Japan
www.pdbj.org

BMRB

BioMagResBank
www.bmrb.wisc.edu

wwPDB members and their heads



@® WORLDWIDE

Protein Data Bank Japan J PROTEIN DATA BANK

m— Center for Integrative

PROTEOMICS
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RUTGERS

Home About » People » Resources » Facllities » Seminars » Graduate Study» BioMaPS » Boot Camp» Job Openings

Stephen K. Burley, M.D., D.Phil.

Director, Center for Integrative Proteomics Research

Asscciate Director, RCSB-PDB

Distinguished Professor, Depariment of Chemistry and Chemical Bioclogy
Member, Cancer Institute of New Jersey

A new director of the RCSB-PDB

(Helen M. Berman is going to be a chair of
the wwPDB)
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Activities/Services of each member
of the wwPDB

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

e “Data-out” services, common archive
as the ftp site and the characteristic
services by each wwPDB member
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Activities/Services of each member
of the wwPDB

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



PDBj cFDE
Data—-in at PDBj and wwPDB

B Processed total at PDBj (23,573, 24 Sept 2014)
B All available PDB data (103,557, 24 Sept 2014)
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year (*Until 24 Sept 2014)

Processed Data number

PDBj curates and processes about a Quarter of the
deposited data, mainly from Asian and Oceania regions
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Activities/Services of each member
of the wwPDB

e “Data-out” services, common archive
as the ftp site and the characteristic
services by each wwPDB member
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Data—out from PDB};j

[
Ll O O O ftp://ftp.pdbj.org/XML/pdbmiplus/fasta_seq_data/1gof_seq.txt
= - E]B @ '@ fip://ftp.pdbj.org/XML/pdbmiplusl Q- Google

>1GOFA:GALACTOSE OXIDASE

ASAPIGSAISRNNWAVTCDSAQSGNECNKAIDGNKDTFWHTFYGANGDPKPPHTYTIDMK
TTQNVNGLSMLP » IGRHEVYLSSDGT SWFADSTTKYSN!
RY ASSYTAPQPGLGRWGPTIDLPIVPAAAA:

VAITEANGQPWISIAE

103557 English BEAE Mk MR E=of MWSSYRN GGITLTSSWDPSTGIVSDRTVTVTKHDMECPGISMDGN
NDAKKTSLYDSSSDSWIPGPDMQUARGYQSSATHSDGRVFTT
[ Everything | KTWTSLE TADKQGLYRSDNHAWLFGWKKGSVFQAGPSTAMNHYY
s YDAVKGKILTFGGSPDYQDSDATTNAH
Protein Data Bank Japan | EPGTSPNTVFASNGLYFARTFHTSVVLPDGSTFITGGQRRGTPPEDSTEVF

DTFYKQNPNSIVRVYHSISLLLPDGRVFNGGGGLCGDCTTNHFDAQIFTPNYLYNSNGNL

ATRPKITRTSTQSVKVGGRITISTDSSISKASLIRYGTATHTVNTDQRRIPLTLTNNGGN
SYSFQUPSDSGVALPGYWMLFVMNSAGVPSVASTIRVTQ

Home y details i details i details Neighbor Downloads
Top Page # Sequence (fasta)
Statistics § PDBML format
- 1GOF s
A $ mmCIF

Q % PDB format (full)
Contact us % Validation report
Links

NOVEL THIOETHER BOND REVEALED BY A 1.7 ANGSTROMS CRYSTAL o0

vore
STRUCTURE OF GALACTOSE OXIDASE
Data deposition e
Help
ADIT: PDB Deposition & R ——
Asymmetric Unit
ADIT-NMR & Summary for 1GOF (AU = BU)
Data Deposition
Information Descriptor GALACTOSE OXIDASE (E.C.1.1.3.9) (PH 4.5) 000 L dgciA
Functional Keywords  OXIDOREDUCTASE(OXYGEN(A)) i
cF-site
Download Biological source Hypomyces rosellus
Download PDB archive / Cellular location Secreted #
snapshot archive
Total number of 1

polymer chains
RewroTa Total molecular weight 68785.89
P F R
DBx/mmCIF Resources Ito, N.,Phillips, S.E.V.,Knowles, P.F. (deposition date: 1993-09-30, release date: 1994-01-31,

Asithors modification date: 2011-07-13)
Search Ito, N.,Phillips, S.E.,Stevens, C.,0gel, Z.B.,McPherson, M.).,Keen, J.N.,Yadav, K.D.,Knowles, P.
el Novel thioether bond revealed by a 1.7 A crystal structure of galactose oxidase.
elp . . Nature, 350:87-90, 1991
Search PDB (PDBj Mine) Brimacy/citation PubMed: 2002850 &
Search PDB (Advanced) DOI: 10.1038/35008720 &

B Import into Mendeley &
Large Structures

Chemie search Experimental method X-RAY DIFFRACTION (1.7 &)
Search BMRB &

Sequence-Navigator
Structure-Navigator

@ Default © CPK O Default without hetero atoms

More Asymmetric unit images Functional site _ focus &

s 2 ption Proton acceptor.
. = = Swiss-Prot : 1
Omokage search & Copyright © 2013-2014 Protein Data Bank Japan WWPDB/ROF & Y #
" i 4 [
WWPDB/ROF & G O8] Mine (Search PDE) V3 Appiet-Launchen) s) RS .

7 off
8) off
9) off
10) off

00 A:194 off
1) off

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

Data viewer at PDB]j

Graphic viewer: jV

|V version 3 | Applet Launcher version 18]

http://pdbj.org/jV/

group O chain atom

Kinjo et al. NAR 40, D453 (2012)
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New standard PDB format: PDBx/ mmCIF

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

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

Preserve backward compatibility where possible
PDBML (XML) and RDF format files are available.

Start in 2014 and the current PDB format will be
phased out in 2016.
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wwPDB Service site for a new format
http://mmcif.wwpdb.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

mC Questions about PDBx/mmCIF format,
) and data content, or software tools?
or large structures Check out the FAQ»

e C++ » and Python » programming

examples
/tax

e File s

arganization »
ic » and molecular »
descriptions

At
® Al

erences »




PDBj cFbDE
PDBx/mmCIF Software Support

* Phenix and Refmac — produce native PDBXx files for deposition

« MMDB - macromolecular object library in CCP4

« iotbx.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

«  mmLlIB - Python toolkit supporting CIF & mmCIF

« BioPython - Python toolkit for computational biology

 PyCifRW - Python CIF/mmCIF parsing tools

 BioJava - Java mmCIF IO package

« 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

 LibMyPresto - Library programs to parse and write either PDBx/mmCIF or
PDB formatted files, with the users programs in C, f/7 and f90 languages.

* Visualization - UCSF Chimera, Jmol, OpenRasMol, jV, molmil

PDB actively working with community developers to
help fill in missing functionalities.
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wwPDB Service site for a new format
http://mmcif.pdbj.org

PDBx/mmCIF tv7 @ c2l FovO—k-H—Fze ) BHVADE

PDBx/mmMCIF BFEFEEE R

ZOYA KT PDBZIYMNY—DFHF. 7/ T—Y3v. T REZITIRIC
BREAEESET—Y/\>7 (wwPDB) THIEENTWS7 71 ILOER. &, V7

RN  PDBXx/mmCIF B-version =

PDB7 #—~ v b - PDBXxmmCIF Z£#it—E X

Zy7ZO—RUEDFRET I 77 2R0OBRCERULEY, 7y 7O—RULETZ7Z7AILD
— Y14 7EBNICHEZNET, mmCIF7 71 ILOBEIEPDBZ 7 1)LIC, PDB7 7 1 ILOHE
E:F = [EMmMCIF7 7 1 LICERENET,

1. ER/RT771IDEE
4m0s.cif

27714 TDER
mmCIF — PDB format

3. BRR{T - WRYo>O—F |
»Kﬁ774»€777D—F“774N§REE6‘

ZDOR—IDOREIE wwPDB H 5 HR{ft S
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Transitional Home for Large Structures

PDBj
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Large structure entries

Otherlists.
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A'I‘ONIC—LEVEL STRUCTURE OF THE ENTIRE HIV-1 CAPSID

Zneo, G., Perilia, J.R., Yutenyuy, E.L., Mang, X., Chan, 8., Ning, J., Ahn, J., Granandorn, A.M., Schuitan, K., Alken, C., Zhang, P.

Depm gate: 20130412
Release date: 2013-05-23
Modification date: 20130512
p— Mature HIV-1 capsid structure by and dynamics.

Nature, 457, 2013

ATOHIC—LEVEI. STRUCTURE OF THE ENTIRE HIV-1 CAPSID (186 HEXAMERS + 12 PENTAMERS)

Znso, G., Perilia, J.R., Yutenyuy, E.L., Meng, X., Chen, 8., Ning, J., Ahn, J., Gronenborn, A.M., Schuiten, K., Aliken, C., Zhang, P.

Depma gate: 2013-05-05
Release date: 2013-05-23
Modification date: 20130512
— Mature HIV-1 capsid structure by cry. and dynamics.

Nature, 457, 2013

SI'RUCI'URE OF THE YEAST MITOCHONDRIAL LARGE RIBOSOMAL SIBI.MIT

Amunes, A, Brown, A., Bal, X.C., Liscer, J.L., Hussain, T., Emsiey, B, Long, F., Murshudov, G., Scheres, 5., Ramakrizhnan, V.
Depoﬂldiln 2014-01-22

Release date: 2012-0¢-03

ez Structure of the large

Sciance, 343, 2014

ASVI.‘EI'R]C STRUCTURE OF A VIRUS-RECEPTOR COMPLEX

Dent, K.C., Thompson, R., Barker, A.M., Hiscax, J.A., Barr, J.N., Stocidey, P.G., Ranson, N.A.

Depma gate: 20130717
Release date: 20130717
Modification date: 2013-05-11
Ctes The Structure of an Virus Bound Its Receptor Suggests 3 Machanism for Genome Release.

THE CRYSTAL STRUCTURE OF THE EUKARVOTIC 40S RIBOSOMAL SUBUNIT IN COMPLEX WITH EIF1 AND EIF1A

Authors: Weisser, M., Voigts-Hommann, F., Ral, )., Leibundgut, M., Ban, N.
Deposit date: 0130528
Release date: 20130717
cte: The G of the a0s In Complex with EIf1 and EIf1A

Naz. Struct. Mol. Biol., 2013

THE LIMITS OF STRUCTURAL PLASTICITY IN A PICORNAVIRUS CAPSID REVEALED BY A MASSIVELY EXPANDED EQUINE RHINITIS A
VIRUS PARTICLE

Authors: Sakker, 5.E., Groppew, £, Pearson, A.R., Stociiey, £.G., Rowlands, D.3., Ranzon, N.A.
Deposit date: 2014-06-02
Release date: 20140521
Modification date: 2014-05-28
Qtar Umits of Plasticity in 3 Capsid Revealed by 3 Massively Expanded Equing Rhinitis 3 Virus Particle.

2.virol., 88, 2014

THE LIMITS OF STRUCTURAL PLASTICITY IN A PICORNAVIRUS CAPSID REVEALED BY A MASSIVELY EXPANDED EQUINE RHINITIS A
VIRUS PARTICLE

Authors: Saiker, 5.E., Groppel, £., Pearson, A.R., Stockiey, P.G., Rowiands, D.J., Ranson, N.A.

Depostt date: 20140501

Release date: 20140521

Ote: mofs?nmm ral Plasticity In 3 Picomavirus Capsid Revealed by 3 Massively Expanded Equine Rhinitis 3 Virus Particle.
: 2.virol

COHWTATIOHALLY DESIGNED TWO-COMPONENT SELF-ASSEMBLING TETRAHEDRAL CAGE T33-28
King, N.P., Bale, 1.8., Shefer, W., McNamara, D.£., Gonen, 5., Gonen, T., Yastes, T.O., Saker, D.

Depost date: 20131205
Release date: 20522
X Accurate design of
3 Nature, 2014
CRYSTAL STRUCTURE OF TCDA1
Authors: Mewcn, D, Getsogannis, O, Bvamov, R.G., Lang, A2, Hotagel, O, Venter, LA, Aicories, €., Rauer, 5.
Depostt date: 20160103
Releaze date: 2160225
Modification date: 20160305
e Machanism of Tc toxin action revealed In molecular detal
: Nature, 2014

Large single entries are now stored
separately on the wwPDB ftp site,
and PDB internally produces
divided/split PDB format files.

ftp:.//ftp.wwpdb.org/pub/pdb/data/
large_structures/mmCIF/
ftp.//ftp.wwpdb.org/pub/pdb/data/
large_structures/XML/

HIV-1 Capsid 3J3Q
*1356 chains

«>2M atoms

25 — PDB format entries



Molmil Viewer for eF-site

(B-version)

HIV-1 Capsid 3J3Q, 1356 chains, >2M atoms
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Integration with EMDB: Search for similar SHAPE
¢- Omokage search - snape simitarity search of macromolecules - B

- Search query

Search subject: | Structure in EMDB or PDB U Your original model |

EMDB ID or PDB ID: | m

Samples: | Recommended U EMDB | PDB |

- data good to see what Omokage search is -
m About Omokage search

¢ "Omokage search" is a shape similarity search service for 3D structures of macromolecules. By comparing overall shapes, and ignoring
details, similar-shaped structures are searched.

o The search-target set consists of about 200,000 structures from EMDB map data and PDB coordinates (depositted units (asymmetric units,
usually), and biological units).

« For the search subject, you can use either a data in the PDB/EMDB or your original model.

» Supported formats are PDB (atomic model, SAXS bead model, etc.) and CCP4/MRC map (3D density map).

» Shape comparison is performed by the Omokage system, which uses 1D-distance profiles of super-simplified models generated by vector
quantizaion in Sirus package.

« Documentation is under construction.

—_—

[.] Quick K’] Yorodumi ::‘.EM Navigator \"' - Omokage search

[lJ Protein Databank Japan (PDBj) 7 PDBj Help = Contact to PDB;j
Developed by H. Suzuki@PDBj
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Integration with EMDB: Search for similar SHAPE

Query: human RNA polymerase Il with RNA (EMDB: 2190)
Similar shapes from 195,658 images

‘{; - omOkage seamh - Shape similarity search of macromolecules - ! b) A8

Search query
- Subject structure

Database: EMDB | ID: 2190
human RNA polymerase II in complex with AlJuRA RNA

QQuick, W, Yorodumi, Bt EM Navigator

TN
Search result
Showing 1 - 100 of 2000 structures found from all (195658 structures)
Pages: 1 ’ 2 | 3 | 4 | 10 I 20 ‘ Previous ‘W

Display:  images only \ as list |

F P &
ol
&

%
3

—

& & %
I W 3
& BB kB

&



PDBj cPDE EF-Tu-GTP with EF-G-GDP
Phe-tRNA

Molecular mimicry
R. Green, Curr Biol., 2000

Query: EF-Tu-GTP with Phe-tRNA

Protein
¢ Omokage search - suape simiterity search of macromolecules -

Search query |

- Subject structure

Database: PDB / ID: 1ob2 | Assembly: deposited form
E. coli elongation factor EF-Tu complexed with the antibiotic kirromycin, a GTP analog, and Phe-tRNA

Q Quick, W, Yorodumi

Search result

- 100 of 2 ctures fo m all ( stmcturcs)
Previou Aext
Displ images

3%:& B

o
<

&af’é.l ,

3
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New Annotation System

For data increase and high quality data management

DEPOSITION ANNOTATION DISSEMINATION
Rl -
» Leer NLY — S— Percentile Ranks
! =[=T-T= = 11
- L == = — wwPDB
r H o — FTP
cuobalpo || \/ 5 | =
for multiple N | ———] e | [
experimenﬁal Ligand Sequence Manual and Automated Validation
methods Processing Processing Annotation
Modules

« Enables workload balancing and increased productivity
« Better quality assurance of ligand chemistry and polymer sequences
« PDBx/mmCIF is the master file format

» Validation suites based on recommendations from expert task forces;
X-ray validation pipeline is available as a stand-alone server

« System will support all accepted experimental methods
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Validation Report

« Version 1.0 in production use since

August 2013
— http:/Iwww.wwpdb.org/validation.html

— Fixing occasional bugs

— Collecting feedback to inform
possible changes

validation@mail.wwpdb.org

« January 2014 — validation data for
all X-ray structures will be made
publicly available through the
wwPDB ftp sites

W O RLDWIDE

SrPDB

PROTEIN DATA BANK

wwPDB X-ray Structure Validation Report (i)

PDBID :
Title

Authors
Deposited on
Resolution

Aug 13, 2013 - 09:45 AM BST

1CBS

CRYSTAL STRUCTURE OF CELLULAR RETINOIC-ACID-BINDI
NGPROTEINS I AND II IN COMPLEX WITH ALL-TRANS-RETINOIC
ACID AND A SYNTHETIC RETINOID

Kleywegt, G.J.; Bergfors, T.; Jones, T.A.

1994-09-28

1.80 A(reported)

This is a preliminary version of a new style of wwPDB validation report.
We welcome your comments at validation@mail. wwpdb.org

DISCLAIMER

The following versions of software and data (see references) were used in the production of this report:
MolProbity : 4.02b-467
Mogul : 1.152013

Xtriage (Phenix) : dev-1323

EDS : trunk21216

Percentile statisties : 20591

Refmac : 5.8.0043
CCP4 : 6.3.0 (Settle)

Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et. al. (1996)
Validation Pipeline (wwPDB-VP) : trunk21216
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Validation Report

« Summary
— Quality vs. all PDB X-ray

— Quality vs. entries at
similar resolution

— Overview of residue-
based quality for every
polymer

— Table of ligands that
may need attention

1 Overall quality at a glance (i)

The reported resolution of this entry is 1.80 A.

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

Metric Percentile Ranks Value
Rfree N 0.189
Clashscore NN 4
Ramachandran outliers IS 0
Sidechain outliers I I 2.4%
RSRZ outliers I 0
worse serter
rercentile relative to all X-ray structures e
[ Percentile relative to X-ray structures of similar resolution
Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Riree 65580 5522 (1.84-1.76)
Clashscore 76988 J040 (1.82-1.78)
Ramachandran outliers 75395 28 (1.84-1.76)
Sidechain outliers 75377 29 (1.84-1.76)
RSRZ outliers 65576 .\)22 (1.84-1.76)

The table below summarises the geometric issues observed across the polymeric chains and their fit
to the electron density. The red, orange, yellow and green segments on the lower bar indicate the
fraction of residues that contain outliers for >=3, 2, 1 and 0 types of geometric quality criteria.
The upper red bar (where present) indicates the fraction of residues that have poor fit to the
electron density.

Mol | Chain | Length Quality of chain
1 A 137

Mol | Chain | Length Quality of chain
1 A 371 -
1 C 371 L .

The following table lists non-polymeric compounds that contain outliers for geometric or electron-
density-fit criteria:

Mol | Type | Chain | Res | Geometry | Electron density
2 NAG A 401 - X
2 NAG C 401 - X
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+ Head PDBj members in 2014

© Nakamura, Haruki, Ph. D. &% (Prof., IPR, Osaka Univ.)
¢ Group for PDB Database Curation
© Nakagawa, Atsushi, Ph. D. (Group Leader, Prof., IPR, Osaka Univ.)
© Matsuda, Makoto, Ph. D. (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. 1% (IPR, Osaka Univ.)
o Iwasaki, Kenji, Ph. D. (IPR, Osaka Univ.)
© Suzuki, Hirofumi, Ph. D. (IPR, Osaka Univ.)
© Yamashita, Reiko (IPR, Osaka Univ.)
© Kudou, Takahiro (IPR, Osaka Univ.)
o Bekker, Gert-Jan (IPR, Osaka Univ.)
¢ Group for BMRB
© Fujiwara, Toshimichi, Ph. D. (Group Leader, Prof. Osaka Univ.)
© Akutsu, Hideo, Ph. D. (Guest Prof., IPR, Osaka Univ.)
© Kojima, Chojiro, Ph. D. (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. r% (Prof., Waseda Univ.) (for Pro Mode)
o Ito, Nobutoshi, Ph. D. (Prof., Tokyo Medical and Dental Univ.)
o Kinoshita, Kengo, Ph.D. 1% (Prof., Tohoku Univ.) (for e F-site)
o Standley, Daron, Ph. D. % (IFReC, Osaka Univ.) (for SeqNavi, StructNavi, SeSAW, and ASH)
o Katoh, Kazutaka, Ph. D. (IFReC, Osaka Univ.) (for MAFFTash)
* Secretary
© Haruki, Nahoko (IPR, Osaka Univ.)




