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wwPDB
September 2013 - October 2014

= Continued growth of archive: 100,000 structure milestone
= Increased use of data

= PDBx implemented in X-ray software packages

= Large structures released as “non-split” PDBx files

= Stand-alone X-ray validation server in production

= Validation reports for all X-ray entries released

= Common Deposition & Annotation System in production

=  Workshops and meetings

mmCIF/PDBx Working Group

Hybrid Methods Task Force

SAS Task Force

NMR Restraints Format Meeting and Working Group
NMR Validation Task Force

mmCIF/PDBx Workshop for Programmers

IYCr and IUCr

= Funding stable (for now)
=  wwPDB Foundation has new BoT Chair
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PDB Depositions

Year Total Depositions Processed By
RCSB PDB | PDBj | PDBe
2000 2983 2297 158 528
2001 3287 2408 383 496
2002 3565 2401 657 507
2003 4830 3135 1026 | 669
2004 5508 3082 1614 | 812
2005 6678 3563 2110 | 1005
2006 7282 4252 1945 | 1085
2007 8130 4703 2299 | 1128
2008 7073 4106 1994 | 973
2009 8300 5069 2173 | 1058
2010 8878 5464 2041 | 1373
2011 9250 5938 1816 | 1496
2012 9972 6408 1888 | 1676
2013 10566 6653 2127 | 1786
2014 7521 4459 1342 | 1720
TOTAL 103823 63938 23573 | 16312

Last Updated: 24 Sep 2014
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14 May 2014: 100,000+ PDB entries!
i Hard data

It has beenno small feat for the Protein Data
Bank to stay relevant for 100,000 structures.

herlock Holmes understood: “It is a capital mistake,” he said,

“to theorise before one has data.” Data are the lifeblood of

science, the foundation of innovation. Behind every great
discovery is a pile of data; but, crucially, it should not be too far
behind.

For more than four decades, the Protein Data Bank (PDB) has
been where structural biologists keep their data close. Nearly every
yublishing journal in the world, Nature included, requires
ructures to be deposited in the PDB before publication.

ONE HUNDRED THOUSAND PROTEIN STRUCTURES

Biomolecular structures stored in the Protein Data Bank are getting
bigger and more complex.

A digital compendium of
proteins and other biomolecules
has surpassed 100,000 entries,
with the release of 219 new
structures on 14 May. The
Protein Data Bank (PDB)

was started in 1971 to store
three-dimensional structural
data down to the atomic level.
Then and now, scientists
mapped most proteins using
X-ray crystallography, but

they are increasingly using
other tools, such as nuclear
magnetic resonance and electron
microscopy. See also page 260.
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FTP + Rsync Entry Downloads

RCSB PDB ] PDBe PDBj
2013: 312 million 2013: 81 million 2013: 40 million
2012: 298 million 2012: 46 million 2012: 21 million
2011: 282 million 2011: 59 million 2011: 38 million
2010: 34 million 2010: 16 million

2010: 159 million
10
s



PDBx File Format Milestones

= [ imitations of PDB
format necessitated
“split” entries

= mmCIF/PDBx format
does not have these
limitations

= Workshop at EMBL-EBI
in 2011 — decision to
support PDBx in major
refinement packages
and to switch to PDBx
as the distribution
format for the PDB
archive




PDBx File Format Milestones

= PDBx implemented in X-ray software packages
= CCP4 (REFMAC 5.8)
= Phenix (1.8.2)
= All large structures released as “non-split” PDBXx files

= Combined files available in separate FTP directory
during a 6-month testing period

= After review, combined files will move to the main
PDB FTP archive

= Multiple “split” entries will be taken out of the active
archive (“Formageddon” — 10 December 2014)

= Searches using a “split” PDB ID at all wwPDB
member sites will return the intact entry

12



PDBx/mmCIF Working Group

Meetlng at EMBL-EBI, Hinxton, 8 October 2014

13



PDBx/mmCIF Working Group

= |ssues discussed:

= Handling of reflection data and data-
collection details

= Ligands and chemical descriptions,
restraints, linkages, etc.

14



PDBx/mmCIF Programmer Workshop

EMBL-EBI, Hinxton, 20-21 November 2013
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Validation

= wwPDB and EMDataBank have convened Validation
Task Forces for X-ray, NMR, and EM

= Recommendations about validating new and existing
structures

= Implemented in software pipeline

= Produces summary report (PDF) and XML file with
detailed statistics

= Validation at different stages
= While you determine the structure (preliminary)
= During deposition (preliminary)
= After annotation (official; can be sent to journals)

= Upon release (publicly available; will be updated
annually)

16



Public X-ray Validation Reports

SCOP domai {Lipocali |
PDB Sites ) ® ) ) o o ) ) ) ° Services | Research | Training | About
Secstruc J— — ta Bank
1cBS.A G i 1cbs Summary
Bl

« Share @B, Feedback

$ Structure Validation

.

Download full validation report ¥ @ CRYSTAL STRUCTURE OF CELLULAR RETINOIC-ACID- 6 0 0 0 c O Q @ 2]

BINDING PROTEINS I AND II IN COMPLEX WITH ALL-
TRANS-RETINOIC ACID AND A SYNTHETIC RETINOID

Metric Percentile Ranks Value [ Similar structures |
Riree I 0.189

The structure was published by Kleywegt, G.J., Bergfors, T., Senn,

H., et al., Gsell, B., Shudo, K., and Jones, T.A., in 1994 in a paper

Clzshsoore I [I S entitled "Crystal structures of cellular retinoic acid binding proteins I

and II in complex with all-trans-retinoic acid and a synthetic

" retinoid." (abstract).
Ranzch andran outiers [T 0 S
This crystal structure was determined using X-ray diffraction at a

5 . . resolution of 1.8 A and deposited in 1994.
Sidechan outiers I [ I o 4
The experimental data on which the structure is based was also
' deposited.
RSRZoutiers M 0
The PDB entry contains the structure of CELLULAR RETINOIC ACID
Worse Bettor BINDING PROTEIN TYPE II. This molecule has the UniProt identifier

" " P29373 (RABP2 HUMAN)“. The sample contained 137 residues
B Percentile relaivetoall X+ay structures whirh ic QA0 of the natiral cenience Nut f 137 residues 137

English BZAE AP HEEPx =04

68

.g., ligands, |© This image shows how key quality metrics of this entry *
a complete compare with all other entries in the PDB archive and '
entries that are comparable in resolution.
o For more details, check the wwPDB validation report for this
entry. X

0 PDB entry quality indicators

0 Percentile relaliveto Kray structures of similar reso wtio

MolProbity Ramachandran Plot

n to other

¥ Download Ramachandran Plot PDF (from MolProbity ') LBl S I S S8 BLAGLE s ame property or classification, click on the magnifying glass icon):
Functionanicain)se Neighbor | D @ (YT Name flo, of UniProt sequenceResidues in the *° of|
L LL ' auence elg i l o oW dads ::::::sm present in the sample | sample molecules m’:’:
[ # Sequence (fasta) ﬂ’m—"—&’ﬂ%f 99% 137 100%
Polymer: 1 |.[# PDBML format (no-
Scientific Name: Homo sapiens £ Taxonomy (7 atom)
& mmCIF
| PDB format (full)
& Validation report
(PDF)
R RETINOIC-ACID-BINDING More...
NITH ALL-TRANS-RETINOIC
D Structures
View
Asymmetric 17



Validation Reports

= Summary

= Quality vs.
all PDB X-ray entries

= 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 HEET

e
Clashscore I [T 4
Ramachandran outliers I > 0
Sidechain outliers I i T 2.4%
RSRZ outliers I l} 0
Worse Better

I Percentile refative to all X-ray structures
D Percentile retative to X-ray structures of similar resolution

Metric ‘Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Riree 66092 3513 (1.80-1.80)
Clashscore 79885 4461 (1.80-1.80)
Ramachandran outliers 78287 4404 (1.80-1.80)
Sidechain outliers 78261 4403 (1.80-1.80)
RSRZ outliers 66119 3515 (1.80-1.80)

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 735 ! —
1 B 735 B —
1 C 735 = —
1 D 735 - —

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

Mol | Type | Chain | Res | Geometry | Electron density
5 NAG A 1768 - X
5 NAG B 1768 - X
5 NAG C 1768 - X
5 NAG D 1768 - X

Continued on next page...




Validation Reports (cont.)

e Molecule 1: CELLULAR RETINOIC ACID BINDING PROTEIN TYPE II

= Residue quality i A
= One plot per polymer ~ =islessaizit]

= Coloured by number of
types of geometric

O Utl ie rS e Molecule 1: MEMBRANE COPPER AMINE OXIDASE
= Grey if not modelled ~ ™"*" —
= Red dots: poor density AL L SRR
(RSR_Z > 2. asin T T R DR :-§-§"'-§-“-§ﬁ-§-§-§_glg_§_§_;

EDS) -s-ﬂ-ila-s-g-g-s-sz-gzsz;-s-g|*-=|¢ ~s2-ta-i-2-a0-s -
e
t




Other Methods?

= Model validation using same criteria as X-ray
= MolProbity, Mogul
= Later: WhatCheck

= Some special model-related issues per technique
= X-ray: alternative conformations
= NMR: ensemble of models; well-defined regions

= 3DEM: clashes of rigid-body fitted models; difference
in species of model and sample sequence

= Data quality and model/data-fit assessment will be
different for each technique

20



NMR Validation

= NMR VTF recommendations published
= Global quality scores reported for “well-

defined residues” only

= As averages over the ensemble

= \Worst-case instance in the ensemble

Metric Percentile Ranks Value
Clashscore IR iy o
Ramachandran outliers T T 1.8%
Sidechain outliers 2.6%
RNA backbone T 0.12
Assignment completeness IR 62.8%
Worse Better

Brercentile relative to all structures
[ Percentile relative to all NMR structures

e Molecule 1: Gastrotropin
Chain A:

I-a-=-"|au-a-a.-!-ea-*-slsa- I’-*I I"”I

4.2 Worst score per residue in the NMR ensemble

Colouring as in section 4.1 above.
e Molecule 1: Gastrotropin
Chain A:

ualuanll 28 I zazz= m-lsmlaa!lalmlzz-z:l-l_lwlmlm
88 Sl B NRRE=
iae-aaa-ala Bz~ il I ERE: %-I I .. I II:Enlsl

E102

Metric Whole archive NMR archive
(#Entries) (#Entries)
Clashscore 99129 10081
Ramachandran outliers 96105 8982
Ca geometry 96347 8988
Sidechain outliers 96047 8965
RNA backbone 2807 549
Assignment completeness 1540 1532

21




3DEM Validation

= Model validation
Clashes?
Taxonomy?
Homology models?
Non-atomistic models?
Ca-only models?
Rigid-body vs. flexible fitting vs. de novo modelling?
= Data and map validation

= Per technique and resolution regime

= Tilt-pair analysis; handedness; projections vs. raw data
= Map + model

= Depending on resolution regime and model-building method?

22
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EM Validation Reports o

= Metrics relevant for EM
= Define “Table 1” for EM

4 Experimental information (i)

EMDataBank

Unified Data Resource for 3DEM

wwPDB EM Map/Model Validation Report (i)

models

Jun 19, 2014 — 03:44 PM BST

PDBID : 3IZX
Title : 3.1 Angstrom cryoEM structure of cytoplasmic polyhedrosis virus
Authors : Yu, X.; Ge, P; Jiang, J.; Atanasov, 1.; Zhou, Z.H.

Deposited on 2011-01-15
Property Value Source Resolution : 3.10 A(reported)
Reconstruction method Not provided Depositor
Imposed symmetry I Depositor
Number of images 28003 Depositor Metric Percentile Ranks Value
Resolution determination method | FSC at 0.143 cut-off Depositor Clashscore - 86
CTF correction method Each particle Depositor Ramachandran outliers S 15.4%
Microscope OTHER Depositor Ca geometry ) O 4.6%
Voltage (kV) 300 Depositor Sidechain outliers S 15.0%
Electron dose (e~/A?%) 25 Depositor - Beter
Minimum defocus (nm) 1000 Depositor nx:::: :::,::::: ::“::u:m
Maximum defocus (nm) 2500 Depositor ‘Whole archive EM structures
Magnification 59000 Depositor Metric . S
- (#Entries) (#Entries)
Image detector Kodak SO 163 film Depositor Clatoors 59159 =3E
Ramachandran outliers 96105 539
¢ Ca geometry 96347 682
¢ Sidechain outliers 96047 526

Ca Dihedeal

"o
Ca Angle

The table below summarises the geometric issues observed across the polymeric chains. 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.

Mol | Chain | Length Quality of chain
1 A 1058 —
2 B 1333
2 C 1333
3 D 448
3 E 448
23



Validation by wwPDB

= By no means the end of the story!
= Room for extension and improvement

» Ligands, nucleic acids, carbohydrates, NCS spacegroup
errors,

= wwPDB ligand-validation workshop in 2015
= X-ray
= Re-convene X-ray VTF in 2015 to evaluate and update
recommendations
= NMR
» Further development in progress
= EM
» Rudimentary at present, lots more work needed
= All methods: annual re-compute of distributions
= User feedback welcome at validation@mail.wwpdb.org

24




Common Deposition & Annotation:
2014 Project Milestones

= January 2014: X-ray production testing began
= Fall 2014: 3DEM and NMR testing

= From early 2015: Parallel deposition systems (new and
legacy) available to depositors during transition period

WORLDWIDE

A
(L Existing deposition U L Start & new deposition e
P4
Deposi D
Weloome to 'wPDB deposi yst m. Currently we are accepting X-ray based depositions only at this site. For all other
[ ] depositi pI ase use the pp p e RCSB PDB PDBe, PDBj, or BMRB site.
Password To continue with al ting deposition, please login e left.
o To start a new deposition, please complete the form below. Upon letion, you will be iled login i ion specific to your new
deposition.
Question about an in-progress deposition? For fastest response, login into your session

and select the "Communication" page from the left hand navigation panel.

If you have any feedback, please write to us at deposit-help@mail. wwpdb.org
Forgot Password o ) - ) )

http://deposit.wwpdb.org/deposition 25



Transition Status

Deposition & Annotation

v'New and old annotation systems in production
v'New and old deposition systems in production
v'Weekly update supporting transition

v'~2000 structures deposited in new system
*Retire legacy systems

Format

v'PDBx Working Group initial implementations
v'Ribosome example: new style mmCIF files
v'"Community outreach

v'Start accepting new style format depositions
v'Created & released combined large structures
* Provide best-effort PDB-format files for
structures that don’t fit PDB-format requirements
» Stop supplying PDB files in ftp archive
(“Formageddon’)

wwPDB
Website(s)

v" Announced D&A
* Unveil new redesigned website
at wwpdb.org

-

Y |

Archive

v" Archive updated to support “combined”
large structures

* Reformat PDBx/mmCIF data files in
archive to conform to new style
guidelines

26



wwPDB Task Forces

Method-specific (Validation) Task Forces have been convened to collect
recommendations and develop consensus on additional validation that should be
performed, and to identify software applications to perform validation tasks, and
to discuss archival needs and opportunities for non-traditional techniques.

X-ray 2008 Randy Read (Univ of (2011) Structure
Validation (2015) Cambridge) 19: 1395-1412
Task Force 17 members

NMR 2009, 2011, Gaetano Montelione (Rutgers) (2013) Structure,
Validation 2013 (x2) Michael Nilges (Institut Pasteur) ~ 21: 1563-1570
Task Force (2014) 10 members

3DEM 2010 Richard Henderson (MRC-LMB) (2012) Structure
Validation Andrej Sali (UCSF) 20: 205-214
Task Force 21 members

Small-Angle 2012, 2014 Jill Trewhella (Univ Sydney) (2013) Structure
Scattering 6 members 21: 875-881
Task Force

Hybrid 2014 Andrej Sali (UCSF), Torsten (To be published)
Methods Task Schwede (Univ Basel), Jill

Force Trewhella (Univ Sydney)

27 members




Hybrid Methods

= Task Force met at e e [m—
EMBL-EBI this week T

PR - " 1

Be . ;Q':.' "

. o Y te 3 o s

= Representatives of X %" BEn

. . X-ray NMR Electron Small-angle Cross-linking

eXIStIng taSk forces, crystallography microscopy x-ray scattering
other methods, 84 o0

integrative oo | il %0 IH I 2

IIII'!!!']'
mOde”erS! and HDXMS Proteomics, Copurification Bioinfr‘ormaﬁcs,
WWPD B mass spectrometry physics
_ /ig"-; 3 “"“”’)w '3
= Questions about W §F i 5 2y
What tO arChive '&:\é J\/ :-’06 ‘%u Sampling and analysis
where, what data e ’% 4 e 1
and meta-data, how % Z ““iﬁﬁ,‘fﬁ 2714
to validate Componens Model




wwPDB Hybrid Methods Task Force
EMBL-EBI, Hinxton, 6-7 October, 2014

X-ray NMR 3DEM/ET SAS FRET EPR MS ...
Modelling Docking Validation Visualisation Archiving ...

29
.



Key Outcomes of Discussion

= Be as inclusive as possible in collecting data
from many different experimental methods

= Accommodate many types of structural
representations

= Create a federated system to collect/curate data
= Use a common interface to collect data

= wwPDB should play a leadership role

= Whitepaper to describe vision

30



wwPDB Organization

= New wwPDB charter (July 1, 2013)
= Updated from 2003 text and circumstances
= Signed by Pls and heads of host institutions
= Covers 2013-2023, with review possible in 2018
= Technical details in appendix
= Conventions for PDB accession codes
= Conventions for file names
» Guidelines for redistribution
= Current and future guidelines for data exchange
» Guidelines for PDBx data dictionary maintenance
= Guidelines for maintenance of reference data
= New appointments and terms of reference for wwPDB AC

31



Funding

RCSB PDB non-competitive renewal funded by NSF
(2014-2018)

= PDBe main funding from EMBL and Wellcome Trust
= EMBL-EBI: core funding for ~15 posts

= Wellcome Trust: new competitive grant awarded
(4 posts, 2015-2019)

= Additional new project grants from BBSRC, CCP4,
and MRC

= PDBj competitive renewal funded by JST (Japan Science
& Technology Agency) for April 2014 - March 2017

BMRB is now funded by NIH-NIGMS (2014-2019)

32



Worldwide
Protein Data Bank
Foundation

Established to support specific wwPDB activities
= Advisory committee meetings

» Qutreach and education activities, including seminars and
workshops

501(c)3 organization

= American, tax-exempt association dedicated to scientific,
literary, charitable, and educational purposes

Fundraising on-going
New BoD Chair: Anthony Nicholls

2014: Supported IYCr calendar, Hybrid Methods TF
2015: Will support ligand-validation workshop

33



Common Deposition & Annotation
(D&A) Tool: Summary Status

Stephen Burley

W O R LD WTIDE

SPrPDB

PROTEIN DATA BANK

wwpdb.org
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Common Deposition and Annotation Pipeline for
PDB, EMDB and BMRB Data

Deposition Processing & Annotation Integration  Dissemination

Rele
Proces

Depositors
L RCSB PD RCSB PDB
NMR data FTP Web Access
without
coordinates NMR
Data 7
EM Map
Data
BMRB BMRB FT BMRB Web
ADIT NMR o Access
Master |/
EMDB

Archive
35



Vision and Delivery

Standardization, Quality

a n d Effi C i e n Cy 1 [ Total Number of Depositions

I Projected Depositions

10000

v' Larger and more complex
biological molecules

v Expanded annotation

v’ Increased throughput:
Automation and validation
of routine submissions

8000

4000

2000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

36



Deposition Pipeline

Depositors can
= Base new entries on previous depositions

= Upload replacement files mid-deposition
(e.g., a re-refined model)

* Provide more complete data with required
mandatory data items

= View community-defined validation report
prior to submission

= Review and download annotated files post-deposition

= Communicate with expert annotators during deposition
using web-based tools

37



Interactive Deposition User Interface (Ul

Submit

BBata supplied

() Welcome
(O Communication
() Replacement Upload
() Upload Summary
4 Admin
] Contact information
() Grant information
(0 Release status
() Entry Title & author
] Citation information
4 Macromolecules
[
4 Data collection
X-ray data
4 “Refinement
|| Xeray refine
() X-ray TLS
Ligands
: Biological assembly
[ S ~ditions

Navigation
Panel

MTQQITLIKDKILSDNYFTLHNITYDLTRKDGEVI
RHKREVYDRGNGATILLYNTKKKTVVLIRQFRVA
Sample sequence in o TWVNGNESGQL

one letter code*: IESCAGLLDNDEPEVCIRKEAIEETGYEVGEVRK
LFELYMSPGGVTELIHFFIAEYSDNQRANAGGG

VEDEDIEVLELPF /| e.g. : HHHH(MSE)AKQRSG or AUCGGAAU

The following is the alignment between the sample sequence and sequence from the coo’
sequence is shown at the top of the alignment display. Re port &

Important : Please address any discrepancy between the sample sequence and coordii Data-entl’y
providing a correct sample sequence or re-uploading new coordinates.
Panel

Refresh the alignment from sample sequence provided

There is a mismatch at residue 152 between the sample and coordinate sequence - D:S

You must either correct the sample sequence in the text box above and click the button to refresh the sequence
alignment or correct the coordinates by uploading a new file.

ok : Sample sequence aligned with Coordinates - all chains :

Molecule : 1
Chain : A

MTQQITLIKDKILSDNYFTLHNITYDLTRKDGEVIRHKREVYDRGNGATILLYNTKKKTVVLIRQFRVATWVNGNESGQLIESCAGLLDNDEPEVCIRKE

=CEEEEEEEEEE e e e e e e e e e e e e e e e e e e e TR

. TQOITLIKDKILSDNYFTLHNITYDLTRKDGEVIRHKREVYDRGNGATILLYNTKKKTVVLIRQFRVATWVNGNESGQLIESCAGLLDNDEPEVCIRKE

AIEETGYEVGEVRKLFELYMSPGGVTELIHFFIAEYSDNQRANAGGGVEDEDIEVLELPFSQALEMIKTGEIRDGKTVLLLNYLQTSHLMD

FECET=TEEEE R R e e e ==mmmmmm N RN AR AR NN RN AR AR ARRARARRARY

AIEET.YEVGEVRKLFELYMSPGGVTELIHFFIAEYSDNQR. e s cc . DESIEVLELPFSQALEMIKTGEIRDGKTVLLLNYLQTSHLMD

38




Annotation System

Global PDB system —_—

f:p:'m wwPDB FTP
methods £
= H =
_r; Ligand Processing m:g Annotation Validation : w

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

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

= System will support all accepted experimental methods



Sequence Module: Improved Data
Consistency

= Biological sequence checked against atomic coordinate sequence
and cross-referenced to UniProt/GenBank

= 3D structure view
2 Sequence discrepancy annotation

3D Viewer X

< ‘CLU116"
Iy

<|[GLUJ116:R.C #666

/AUTH PDB:R V(1) VVVQAPTQVPGFLGDSVTLPCYLQVPNMEVTHY
XYZ PDB:R V(1) .VVQAPTQVPGFLGDSVTLPCYLQVPNMEVTHY
EUNP:PISISI(RI.VI) VVVQAPTQVPGFLGDSVTLPCYLQVPNMEVTHY

I el et el et Tl

'GLUL18!

G 05 - (vt "o ANNOTATION
 miow poB:R| XK DETAILS

EAUTI'I PDB:R V(1) SKRLE FVAARLGAELREASLRMFGLRVE DEG)
'XYZ PDB:R V(1) SKRLEFVAARLGAELRDASLRMFGLRVEDEGS)
UNPP15151 (RLV]) SXRLE FVAARLGAELRIASLRMFGLRVE DEGml

6l| ===t mmeme|mmmepmmen | cmmefpmmmn |-

| FHELLL UNP:P15151 [ engineered mutation .]
AUTHPDBRV()  AEZVQKVQLTGEPVPMARCVSTGGRPPAQITWHS RLVD) BSN | engineered mutation |
XYZ PDBR V(1) AEVQKVQLTGEPVPMARCVSTGGRPPAQITWHS , - cloning artifact
. - . : : UNP:P15151 variant
'UNP:P15151 R1V1) AEVQKVQLTGEPVPMARCVSTGGRPPAQITWHS | 92 || SER RLVI) ASN
' 12| s=c¢fmccc|cccctaccc|cccatacnn|=ax " (R1, insertion
5 i deletion
: 160 || GLN UNP:P15151 m microheterogeneity
AUTHPDBRV()  VPSSQVDGK[VICKVEEESFEKPQLL TVELTVYW (RL,V1) Ic.hLomophore
XYZ PDB:R V(1) VPSSQVDGKQVTCKVEHESFEKPQLLTVSLTVYY....... : 190 | gLy UNP:P15151 SN conflict
UNP:P15151 (RLVD) VPSSQVDGK[VTCKVEHESFEKPQLLTV[JLTVYYP...... g (R1,V1) | acetylation
: I8l mmmtmmmm | mmmmdmmm | mmm i mmm s [ m g mm o | e e . amidation
1209 | ser UNP:P15151 m initiating methionine
, (R1,V1) I |



Ligand Module: Improved Chemistry
Assessment

COMPARISON PANEL

Auth Instance ID: 1_A_BTN_500_ Top Dictionary Hit: BTN

= Batch search against omis_ciowionzoas omis | ciomanzoss
Chemical Component | | | |
Dictionary with Non N on
automated ligand 1D =
assignment Ly PN
= Captures and displays 11 11
author-provided
chemical information
= Comparison panel
= 2D and 3D views
of ligand for review
= |[D assignment - e
Author instance from coordinates (left) and the closest match in the
dictionary (right) 41



wwPDB Annotator Summit

= June 23-25 at RCSB
PDB-Rutgers

= Annotators in
attendance

= 3 PDBe

= 2 PDB;

= 5 RCSB PDB
= Goals

= Prioritize existing issues

= Develop future
requirements




Reflections of a Newly-Trained
wwPDB Annotator

= Surprisingly good for a
system “designed by
committee”

= Sequence Processing
module easy to use

= Ligand Processing
module excellent!

= Looking forward to
full implementation




Reflections of a Newly-Trained
wwPDB Annotator (cont.)

= Co-crystal structures

= “|t was the best of
times, it was the worst
of times”-Dickens
(1859)

= Ligand Processing
module lays bare the
wide variation in quality
of co-crystal structures
= Looking forward to

the Ligand-Validation
workshop




Common Deposition & Annotation:
2014 Project Milestones

= January 2014: X-ray production testing began
= Fall 2014: 3DEM and NMR testing

= From early 2015: Parallel deposition systems (new and
legacy) available to depositors during transition period

WORLDWIDE

A
(L Existing deposition U L Start & new deposition e
P4
Deposi D
Weloome to 'wPDB deposi yst m. Currently we are accepting X-ray based depositions only at this site. For all other
[ ] depositi pI ase use the pp p e RCSB PDB PDBe, PDBj, or BMRB site.
Password To continue with al ting deposition, please login e left.
o To start a new deposition, please complete the form below. Upon letion, you will be iled login i ion specific to your new
deposition.
Question about an in-progress deposition? For fastest response, login into your session

and select the "Communication" page from the left hand navigation panel.

If you have any feedback, please write to us at deposit-help@mail. wwpdb.org
Forgot Password o ) - ) )

http://deposit.wwpdb.org/deposition 45



2014 Depositions by Continent

January 1 — August 31, 2014

D&A System Legacy System

(2197 entries, 30% of total depositions) (4713 entries, 70% of total depositions)

3%

0%

“ North America

K Europe “North America

© Asia “ Europe

& South America Asia

i Australia/New Zealand South America

“ Commercial “ Australia/New Zealand

“ Commercial

46



D&A Annotation Distribution by
Processing Site and Geography

J une -Se pte m be r! 2 0 1 4 RCSB PDB = America * Europe Asia Other
Egge B America ®Europe Asia Other
) B America ®Europe Asia Other
PDBj 2%
Total 15%

13%

0%
1% _f
0%

Asia

PDBe
Total 31%

RCSB PDB
Total 54%

(o}
0% 1% 47



W O R LD WTIDE

SPrPDB

PROTEIN DATA BANK

wwpdb.org

NMR - BMRB

John Markley
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NMR Depositions (Sep 2013 — Aug 2014)

Experimental data
without structures Total

ADIT-NMR 538 226 764

AutoDep 12 - 12

PDBj-BMRB 25 14 39




Deposition & Annotation System:
NMR

o wwPDB Deposition D_1200000180

v Instructions
v Re-upload files . X
v Upload summary Provide a list of the NMR spectrometers used.
4 | Admin
% Contact information ID Manfacturer Model Field strength (MHz) Details S
v Grant information 1 Bruker Avance 800 |r-&j }\—-H [14
¥ Release status - - -
v Entry title & author 2  Bruker Avance 600 }jﬁ L;-O-*J [*l%
v Citation information P m—
4 | Macromolecules 3 Bruker Avance 500 Fi; w {ﬁ
¥ Molecule 1
4 NMR experimental
M ‘ p|es v NMR experiments
s | NMR Software
¢ NMR software Please provide a list of the NMR experiments carried out and indicate the sample and sample conditions used for each experiment. If the same
4 | NMR D*"f’ and Refinement NMR experiment was carried out with two or more samples or sample conditions, enter a new entry below for each combination of NMR
¢ Peaklists experiment, sample and sample condition used.
¥ Chemical shift referencing
¥ Chemical shift connection Sample
% NMR constraints ID Experiment Sample Label State Sample Conditions Spectrometer Label

v NMR refinement - - . [
Ligands 1 2D 1H-15N HSQC (1) double label * isotropic  * (1)ambient & (1) Bruker Avance (800 MHz) * [ |+ | &

v ) )
v Biological assembly . . = (=
st 2 2D 1H-13C HSQC (1) double label + [ -] | (1)ambient : | R
¥ Summary & conditions N [: f . v (s
+ & Downioats & repors 3 3D CBCA(CO)NH (1) double label (1) ambient | -l lsll+llw
Converted files a . .
LJ 4 3D HBHA(CO)NH 1) double label * vI 1) ambient =+ +
0] Ul data as mmCif (€O) ) 1) BE}
Vo 5rs ] ambien ¢ 15
| 0O po 5 3D HNCO (1) double label (1) ambient (2) Bruker Avance (600 MHz) +
6 3D HNCA (1) douhle lahel 2 <1 [ (1) amhient 2 (3) Bruker Avance (500 MHz)  |I[ 4 (&
Please take a look at http://www.ebi.ac.uk/Information/e-directive.html and get familiar with our policy on cookies
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Validation Pipeline Overview

Deposited data

External
references

1]

Mogul

Cyrange

MolProbity

BMRB stats

Percentiles

Common PANAV

X-ray
NMR

RCI
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NMR Validation: Work in Progress

= \ersion 1 works with real
data

* |ncludes ensemble analysis,
model validation, chemical
shifts, annotation
iInformation

* Include in D&A system

= Next steps
= Testing on the whole archive

= Incorporate restraint validation
and peak lists

= Provide as stand-alone server
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NMR Validation Reports

1 Overall quality at a glance (i)

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.

Percentile Ranks

Value

Summary
page

Metric
Clashscore I 0
Ramachandran outliers [T 1.8%
Sidechain outliers I T 2.6%
RNA backbone N 0.12
Assignment completeness T | T 62.8%
:’:e’rs:entile relative to all structures e
[ Percentile relative to all NMR structures
Metric Whole ar'chive NMR art;hive
(#Entries) (#Entries)
Clashscore 99129 10081
Ramachandran outliers 96105 8982
Ca geometry 96347 8988
Sidechain outliers 96047 8965
RNA backbone 2807 549
Assignment completeness 1540 1532

The table below summarises the geometric issues observed across the polymeric chains and their
fit to the experimental data. The red, orange, yellow and green segments indicate the fraction of

residues that contain outliers for >=3, 2, 1 and 0 types of geometric quality criteria.

Quality of chain

Mol | Chain | Length
1 A 94
2 B 105
3 C 12
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NMR Validation Reports

e Molecule 1: Protein ASD-1, isoform a

Chain A:

N Average

e Molecule 2: Protein SUP-12, isoform a SCOrec
Chain B:

e Molecule 1: Protein ASD-1, isoform a

Chain A:
o gk SRR e B

R112
D128
N172

- -
oy
n o

N148

23
-
(=

1107
F109
R177
V178
N180
K181
K182
L186
M187
5188

=3
—
bl
£

E135
R156
R167

3

Y111

Worst score

e Molecule 2: Protein SUP-12, isoform a
Chain B:

I
®
E'§'§§I§I§§I§§E'ﬁ'E'EE-EE.ﬁ"éIE'a'ﬁ'ﬁ




NMR Validation Reports

7 Chemical shift validation (i)

7.1 Chemical shift list 1

File name: 2mgz_cs.str

The following table describes results of parsing the sift list and outlier detection.

Total number of shifts 949
Number of unparsed shifts 0
Number of shifts mapped to atoms 949

Number of shifts with mapping errors
Number of shifts with mapping warnings
Number of shift outliers (ShiftChecker)

o OO

The following table shows the suggested chemical shift referencing corrections (values are in

ppm).

Ca Cp C’ N
-0.27 £ 0.05 | 0.18 £ 0.05 | 0.00 = 0.00 | 0.41 = 0.15

55




NMR Validation Reports

The following table shows the completeness of the chemical shift assignments. The overall com-
pleteness is 31%, i.e. 848 atoms were assigned a chemical shift out of possible 2729. 1 out of 27
assigned methyl groups (LEU and VAL) were assigned stereospecifically.

Total H C N
Backbone | 318/973 (33%) | 159/387 (41%) 81/398 (20%) | 78/188 (41%)
Sidechain | 456/1268 (36%) | 279/724 (39%) | 163/466 (35%) | 14/78 (18%)
Aromatic | 74/263 (28%) 44/155 (28%) 30/104 (29%) 0/4 (0%)
Overall | 848/2729 (31%) | 482/1395 (35%) | 274/1047 (26%) | 92/287 (32%)

The following table lists the chemical shift outliers reported.

Mol | Chain | Res | Type | Atom | Shift | Expected value | Z-Score
1 A 115 | ASP | HB3 1.15 2.67 -5.44
1 A 154 | ARG | HG3 | 123.78 84.68 24.59
1 A 159 | PHE | HD1 1.95 4.26 -5.24
1 A 123 | VAL | HG22 | 0.18 2.32 -7.94
1 A 170 | GLU | CB 125.14 84.68 25.44
1 A 168 | ARG | NE 110.36 84.68 16.15

Random coil index (RCI) for chain A:

0.5

0.25

0

> O O o W J J4 4J4 W D x w J Z2 a o Ww o« DO -4 < =z < O <
—‘ccmu.lgtg:cI<<<=I—Im::<_|mm2:|:1_|8<_:2m_um<
Va JuwakaoakFa 2337 0vna320<<csai-0g2I I 2 2
5 = ] 2 0 o 2 < 2 E 9O < T < < < -
O N N B = N O MW oOmin o 4 F K OoOmMm g o AWM g &£ K omwow o
o o o — - N N N N m n < < n n ~o~ © 0 ©
ST T R B R S A S B i A A e A O A T e R T T
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NMR VTF on Validation of Restraints

= [nitially, simple counts and violations
= Later, more sophisticated measures
= Metric for information content
= Dealing with novel potentials
= Analysis of violations
= HOWEVER
= This must be fully automatic

= Not feasible to continue to accept restraints in any old
(or new) format

" e.g., 3 ways to represent a logical OR in one
popular software system
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Workshop on Representation of
NMR Restraints

EMBL-EBI, Hinxton, 18-19 November, 2013
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Workshop on Representation of
NMR Restraints (cont.)

= All major NMR structure determination, refinement and
validation packages represented, mostly by PlIs:

»D. Case (AMBER) P. Guntert (CYANA)
* T. Herrmann (UNIO) O. Lange (CS-Rosetta)
= M. Nilges (CNS/ARIA)Ch. Schwieters (Xplor-NIH)
= W. Vranken (CCPN) G. Vuister (CCPN/CING)
*D. Wishart (PROSESS/PANAV/SHIFTX2)
* G. Montelione (Autostructure/PSVS)

= Observers

= wwPDB representatives

59



Workshop Agreements

= mMCIF/STAR-like format
= Will include

= Polymer-sequence
specification

- C h e m i Ca I S h iftS u Sed i n save_distance_restraint_list_11
Stru Ctu re d ete rm I N atl on sf_category distance_restraint_list

sf_framecode distance_restraint_list_11
restraint_averaging_type r-6

= Restraints lists (priority for potential_type " ol
distance, angular, RDC and toop.

_Distance_restraint.restraint_ID
SAXS/SAN S fOI IOWi n SAS _D':Lstance_r'estr'a?nt.chain_code_l
g _Distance_restraint.res_number_1

_Distance_restraint.res_type_1

T F re CO m m e n d ati O n S ) _Distance_restraint.atom_name_1

. . . _D?stance_restra?nt.chain_code_Z

* Peak lists, if available Do st res- et

. _Distance_restraint.atom_name_2

_Dist _ traint.weight

= Commitment from all o e

. . . _Distance_restraint.target_val_err
participants to write and

read such files

= Ambitious timeline of
12 months

A1l Ala MB A 77 Val HN 1.00 3.7 0.1
A 11 Ala MB A 87 Leu HN . .

13 Thr MG2 A 77 Val HN 1.00 4.7 0.1
13 Thr MG2 A 87 Leu HN . .
Ser HB2 A 19 Asp HBx 1.00 2.8 0.1
Ser HBZ2 A 19 Asp HBy 1.00 4.4 0.1

[V, IS NS

> > > >
NN Www
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Workshop Agreements (cont.)

Dictionary versioning

Namespaces for individual developers

Ownership lies with the community

Working group to develop a detailed format proposal
= G. Vuister (chair)

= M. Nilges, Ch. Schwieters, P. Guntert, T. Herrmann, D.
Case

= E. Ulrich, J. Westbrook, A. Gutmanas, R. Fogh
Publish brief workshop report

Authoritative publication once format specified and
Implemented

61



Workshop Follow-up and Status

= Advanced draft proposal

= Detailed - e.g., recommends using uppercase for
atom names in standard residues, includes
mechanism for versioning and namespaces

= Currently discussing three issues:
= STAR or CIF syntax
= Amino-acid variants
= Dealing with RDCs, tensors, etc.
= Follow-up workshop at Rutgers in January 2015

= Aim: developers to try and read in files produced by
each other’s software

= Publication in preparation
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Outreach

W O R LD WTIDE

SPrPDB

PROTEIN DATA BANK

wwpdb.org

Haruki Nakamura
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Communicating with PDB Users

= O n I | n e $EDE worldwide PDB
%@w about an hour ago
= WW P D B .0 rg Today, EMBL-EBI's PDBe is hosting a meeting of the wwPDB PDBX/mmCIF

Working Group, chaired by Paul Adams. The Working Group (for this occasion

m H el p d eS k i nfo @WWpd b . O rg augmented with a number of other experts) will be discussing two major

issues: ligand dictionarie... See More

= Facebook, mailing list

= |n person
= Conferences, workshops
= Publications, posters

= Recent news

= Improved Representation of Large L - Comment - Share
Structures

. P D B Rea Ch eS a N eW M I I eStO n e . New wwPDB Deposition System Now Available for X-ray Structures
100,000+ Entries (:% et ep e b
- determined using X-ray crystallography. The
. . = e deposition system can be accessed at
= wwPDB X-ray Validation Reports i epos vl oroposion
The new system was developed to allow the
. i f
Added to PDB Archive e oy o o i e ki

support for very large systems, complex chemistry,
and joint use of multiple experimental methods. The system replaces all current deposition and

[} N eW WW P D B D e pOS iti O n Syste m N OW z%r;?:‘té;naiﬁsg?ssisirt\et:‘sc;at the wwPDB deposition centers, and will lead to improved
Available for X-ray Structures

64
.



WORLDWIDE

v;orsm DATA BANK

Since 1971, the Protein Data Bank archive (PDB)
has served as the single repository of information
about the 3D structures of proteins, nucleic acids,
and complex assemblies.

The Worldwide PDB (wwPDB) organization

manages the PDB archive and ensures that the
PDB is freely and publicly available to the global
community.

Learn more about PDB HISTORY and FUTURE.

oo Ey—

Each site offers tools for searching, visualizing, and
analyzing PDB data, and:

PDBe

» Protein Data Bank Europe BPDBe

“one-click" access to the structural entry and their
annotations in PDBeAtlas, the ability to download the
files, predict protein interfaces and quaternary assembly
of the protein using PDBePISA, find similarly-folded
structures using PDBeFold/SSM.

PDBj

» Protein Data Bank Japan PDBj

supports browsing in multiple languages such as
Japanese, Chinese, and Korean; SeSAW identifies
functionally or evolutionarily conserved motifs by locating
and annotating sequence and structural similarities, tools
for bioinformaticians, and more.

RCSB PDB

» Research Collaboratory for PDB
Structural Bioinformatics Protein s
Data Bank

Simple and advanced searching for macromolecules and

ligands, tabular reports, specialized visualization tools,

'sequence-structure comparisons, RCSB PDB Mobile,

Molecule of the Month and other educational resources

at PDB-101, and more.

BMRB

> :‘:::gical Magnetic Resonance ¢ BMRB

collects NMR data from any experiment and captures
assigned chemical shifts, coupling constants, and peak
lists for a variety of macromolecules; contains derived
annotations such as hydrogen exchange rates, pKa
values, and relaxation parameters.

000

News & Announcements

Members:

DB SPDBe ¢ BMRE PDBj

Workdwide.
Procein Daca Ban
Foundasion

© 2014 wwPDB

VALIDATION - DEPOSITION ~

Data Dictionaries

> ictionary (¢ 1F)

» Small Molecule Dictionary (CCD)

» Peptide-like antibiotic and inhibitor molecules
(BIRD)

Annotation

» Procedures and policies

> Improvements for consistency and accuracy

Community Input:

Task Forces and Working Groups

» Validation Task Forces (X-ray, NMR, 3DEM)

» Small Angle Scattering Task Force

» PDB/mmCIF Working Group

PDB Data Growth & Usage Statistics

» Depositions: by data center, by year, and by
depositor location

> Downloads: by year for all entries

Workshops & Symposia

> Summaries and presentations from past meetings
and events

Information for Journals

» Policies, lination with
and preferred Instructions to Authors

The International Year of Crystallography
2014 (IYCr2014)

In honor of IYCR2014, the
wwPDB has created a 2014
calendar that illustrates how
X-ray crystallography enables our
understanding of biology at the
atomic level. The calendar is available for download
in various formats.

Download Archive

RCSB PDB ftp | PDBe fip | PDB;j ftp
Download Instructions

Archive Snapshots

RCSB PDB | PDBj

Redesign of wwPDB.org

DATA DICTIONARIES ~ DOCUMENTATION - TASK FORCES - STATISTICS -~ ABOUT -

Validate Structure
or View validation reports

Deposit Structure
or Continue deposition session

Download Art

May 13, 2014
> PDB Reaches a New Milestone: 100,000+ Entries

In the weeks leading up
to this historic event,
wwPDB has looked back
at other PDB milestones.
(Previously: Building a
Community Resource,
The Early Structures,
Launching Tools for the Next Generation)

+ Depositors: Downioad
&~ this image and write the
! number of structures
With this week's update,
the PDB archive contains
arecord 100,147 entries.

, Established in 1971, this
central, public archive

has reached this critical milestone thanks to the

efforts of structural biologists throughout the worid

who ibute their i

protein and nucleic acid structure data.

Four wwPDB data centers support online access to
three-dimensional structures of biological

that help
many facets of biomedicine, agriculture, and ecology,
from protein synthesis to health and disease to
biological energy. The archive is quite large,
containing more than 1,000,000 files related to these
PDB entries that require more than 249 GBbytes of
storage. Read more

All News

Cite wwPDB:

Nature Structural Biology 10, 980 (2003)
doi: 10.1088/nsb1203-880
More publications
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2014: International Year of
Crystallography

B K

This calendar was distributed to
classrooms and at scientific and

educational meetings worldwide,
including the IYCr Opening Ceremony

The images are available, free for use,
at wwpdb.org
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May 14: PDB Reaches 100,000+ Entries

Hard data

It has beenno small feat for the Protein Data
Bank to stay relevant for 100,000 structures.

“to theorise before one has data.” Data are the lifeblood of

science, the foundation of innovation. Behind every great
discovery is a pile of data; but, crucially, it should not be too far
behind.

For more than four decades, the Protein Data Bank (PDB) has
been where structural biologists keep their data close. Nearly every
biology-publishing journal in the world, Nature included, requires
protein structures to be deposited in the PDB before publication.

So there was considerable worry at the database when Nature
accepted a molecular map of HIV’s capsid protein shell last year
(G. Zhao et al. Nature 497, 643-646; 2013). The multimillion-atom
complex was larger than anything then in the PDB, and the database’s
team had to devise a way to make the data dump available (and useful)
at short notice.

Thus it goes at the PDB — whose trove surpasses 100,000 struc-
tures this week (see page 265) — and other long-running archives
that have managed to stay relevant and essential. It is not easy. Just
ask the scientists, funders, technicians and others who shepherd
them.

Money is often the limiting factor. Computer storage and process-
ing power may be getting cheap as chips, but much of the expense is
in paying the people (many of them highly trained scientists) who

S herlock Holmes understood: “It is a capital mistake,” he said,

260 | NATURE | VOL 500 | 15 MAY 2014

© 2014 Macmillan Publishers Limited. All rights reserved

organize and verify data entries, and engage scientific communities.

There are many ways for a database to stay in the black. The
three-decades-old GenBank, a clearing house for DNA sequences,
is funded directly by the US government’s support of the National
Center for Biotechnology Information (NCBI). By contrast, the
50-year-old Cambridge Structural Database, which stores 700,000
small-molecule structures, gets by on support from industry and
around 1,300 institutes.

The PDB is actually hosted by several organizations that provide
access to the same data trove, each funded independently. Gerard
Kleywegt, who heads the European franchise at the European Bioin-
formatics Institute (EBI) in Hinxton, UK, says that healthy competi-
tion between his portal and others in the United States and Japan helps
him to get grants, and keeps the database pertinent. Scientists “vote
with their mouse clicks”, he says. “They go to the place where they get
the best answer for their questions.”

In the 1970s, protein structures were consumed by a small com-
munity of X-ray crystallographers interested in the nitty-gritty of indi-
vidual enzymes. Now scientists use a range of techniques to determine
structures, and researchers of many stripes want to know how proteins
behave in a larger context, such as in a malignant cancer cell. A data-
base must change with the times, or face extinction.

The closure of a database is not so awful — as long as its useful
information remains available elsewhere. In 2011, NCBI announced
that it was mothballing a database that collected information about
protein fragments used in proteomics experiments. A competing

database run by the EBI has since swallowed

go.nature.com/xhunqy

O NATURE.COM up those data. But with 100,147 structures (as
Tocommentonline,  Nature went to press), and growing at about 200
clickonEditorialsat:  per week, the PDB, at least, shows no sign of

folding. m

TREND WATCH

A digital compendium of

SOURCE:PDBE

12

ONE HUNDRED THOUSAND PROTEIN STRUCTURES

Biomolecular structures stored in the Protein Data Bank are getting
bigger and more complex.

proteins and other biomolecules
has surpassed 100,000 entries,
with the release of 219 new
structures on 14 May. The

10 -

120
Method used to solve structure
W X-ray crystallography A
= Electron mi Py 100
Nuclear Magnetic Resonance =
w Other

Protein Data Bank (PDB)
was started in 1971 to store

= Average molecular weight f\_—l_ -

three-dimensional structural
data down to the atomic level.
Then and now, scientists
mapped most proteins using
X-ray crystallography, but

they are increasingly using

other tools, such as nuclear
magnetic resonance and electron
microscopy. See also page 260.

Number of structures per year thousands)
o

n
(<]

a
=]
Average molecular weight (kilodaltons)

1980 1985 1920 1995 2000 2005 2010
Date structures publicly released

NIGMS Feedback Loop Blog

A catalyst for interaction with the scientific community

Protein Data Bank Passes 100,000-Structure Mark

Posted by Dr. Ward Smith on May 20, 2014
Post a Comment | View Comments (1) |

The Protein Data Bank (PDB) & just passed a major threshold—the
release of its 100,000th entry. This free online repository of
experimentally determined protein and nucleic acid structures, which
NIGMS and other parts of NIH have helped fund since 1978, facilitates
atomic-level insight into protein structure and function. PDB is widely
used by the scientific community to study basic biological processes
like transcription, translation, enzymology, bioenergetics and
metabolism and also for more medically oriented investigations into
disease mechanisms and drug design.

In addition to scientists, students and educators use the digital resource for their own explorations of
protein structure, function and interactions as well as to gain greater knowledge about biology.

100007

The latest update brings
the total number of PDB
entries to 100,147.

Yo

Number of released structures per year

HI”I”
g8

Sl

View larger image

Number of structures available in the PDB per year, with selected examples.

For details, see http://www.eurekalert.org/multimedia
/pub/73206.php?from=267554 .
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Meetings
Asian Crystallographic
Association (AsCA) 2013
= Dec 7-10, Hong Kong

International Biocuration
Conference 2014

= April 6-9, Toronto, Canada

American Crystallographic
Association 2014

= May 24-28, Albuquerque, NM
= D&A System Workshop

IUCr 2014
= August 5-12, Montreal, Canada
= wwPDB Exhibit Stand




IYCr Events

Training
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Classroom QOutreach

Science Festivals 69




PDBx/mmCIF Programmer Workshop

EMBL-EBI, Hinxton, 20-21 November, 2013
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Publications

Structure

How Community Has Shaped the Protein Data Bank

Helen M. Berman,'* Gerard J. Kleywegl 2 Haruki Nakamura,® and John L. Markley*

TRCSB PDB, Center for Integ and Depat of Chemistry and Chemical Biology, Rutgers, The State University
of New Jersey, Piscataway, NJ USA 08854
2PDBe, European Molecular Biology L Y. Institute, Trust Genome Campus, Hinxton, Cambridge
CB10 18D, UK
3PDBJ. Institute for Protein Flesearch Osaka University, 3-2 Yamadaoka, Suita, Osaka 565-0871, Japan

gl , Dep: of istry, University of Wi in-Madison, Madison, WI 53706 USA
“C rutgers.edu

http://dx.doi.org/10.1016/j.str.2013.07.010

Following several years of community discussion, the Protein Data Bank (PDB) was established in 1971 as a
public repository for the coordinates of three-dimensional models of biological macromolecules. Since then,
the number, size, and complexity of structural models have continued to grow, reflecting the productivity of
structural biology. Managed by the Worldwide PDB organization, the PDB has been able to meet increasing
demands for the quantity of structural information and of quality. In addition to providing unrestricted access
to structural information, the PDB also works to promote data standards and to raise the profile of structural
biology with broader audiences. In this perspective, we describe the history of PDB and the many ways in
which the community continues to shape the archive.

Structure

Report of the wwPDB Small-Angle
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ABSTRACT:
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Abstract The Protein Data Bank archive was esmbhshed

Wllllam [Awrenoe Bragg founded the field of X-ray crys-

in 1971, and recently its 40th 'y
(Berman et al. in Structure 20:391, 2012). An analysis of
interrelationships of the science, technology and commu-
nity leads to further insights into how this resource evolved
into one of the oldest and most widely used open-access
data resources in biology.
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Early history of protein crystallography

Tn 1934, Dorothy Crowfoot (Hodgkin) together with John
D. Bernal at Cambridge University obtained the first dif-
fraction pattern of the protein pepsin [1]. Bernal had

Bianohimare Unluma 101 / Mumhor R

trained in cr at the Royal Institution in Lon-

Uan: Bennn wha with hin can Qi

Recommendations of the wwPDB

NMR Validation Task Force

. Bernal went on to establish his own research
group in Cambridge. He was a visionary figure in the field
earning the nickname “Sage” while still an undergraduate
at Cambridge. He had strong views about the interactions
of science and society and felt that science had to be useful,
in opposition to others who voiced that science should be
pure and separated from societal needs [2]. His philoso-
phies continue to influence how crystallographers work and
collaborate today. Dorothy Hodgkin went on to Oxford and

structures of important small
molecules as well as proteins, most notably insulin [3, 4].
Max Perutz arrived in Cambridge from Austria in 1936 and
began his study of hemoglobin which led to its structure
determination in 1959 [5]. Both Hodgkin and Perutz
trained large numbers of crystallographers who set up
laboratories around the world. John Kendrew arrived at
Cambridge’s newly formed Medical Research Collncll
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Comment on On the propagation of errors by
Jaskolski (2013)

‘The wwPDB responds to the article by Jaskolski [(2013), Acta Cryst. D69, 1865~

1866
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Comment on Timely deposition of macromolecular

structures is necessary for peer revie
al. (2013)

‘The wwPDB responds to the article by Joosten ef al. [(2013),
2293-225).

‘The Worldwide Protein Data Bank (wwPDB) strongly agrees with
the overall views expressed by Joosten et al. (2013) in their article
about timely deposition of macromolecular structures in the Protein
Data Bank. In 2010, Acta Crystallographica Section D began to
require validation reports as part of the manuscriptsubmission
process In that same year, the wwPDB sent letters to the key journals
that publish structures requesting that they require authors to submit
wwPDB validation reports at the same time as their manuscripts. In
this way, reviewers are able to better evaluate the work. The Journal
of Biological Chemistry, which s currently the journal that publishes
the largest number of papers per year about structures of biological
macromolecules, began requiring these reports in 2012.

Joosten et al suggest that it would be helpful to have an option to
suppress entry fitles at the time of submission to the PDB until the
structure is released. Policy matters such as this are regularly
reviewed by the wwPDB partners and its Advisory Committee
(WWPDB AC). The issue was discussed at our 2013 meeting, and it
was agreed that we will make this option available in the new wwPDB
Depasition Tool that will be launched early in 2014.

References

Joosten, R. P, Soueidan, H., Wessels, L. F. A. & Perrakis, A. (2013). Acta Cryst.
D69, 2293-2205.

w by Joosten et

Acta Cryst. D69,

2296  doi:10.1107/50907444913029168

Acta Cryst. (2013). D69, 2296

letters to the editor

(W) crossmark

Ada Crystallographica Section D
Biological
Crystallography

ISSN 13990047

Helen M. Berman,** Stephen K.
Burley,* Gerard |. Kleywegt,”
Haruki Nakamura®© and John L.
Marl(ley‘

“Depariment of Chemistry and Chemical
Biology, Center for Integrative Proteomics
Research, Rutgers, The State University of New

Jessey, 174 Frelinghuysen Road, Piscataway, N|

08854, USA, *PDBe, European Molecular
Biology Laboratory-European Bioinformatics
Instinute, Cambridge CB10 15D, UK, “PDB],
Instinste for Protein Research, Osaka University,
3.2 Yamadaoka, Suita, Osaka, 5650871, Japan,
and BioMagResBank, Department of Biochem-
isty, Univessity of d
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The wwPDB responds to the article On the prompt update of lit
in the Protein Data Bank [Wlodawer (2014), Acta Cryst. D70,

The wwPDB receives publication dates and citation information from
authors several journals, the user community, and additionally scans
the literature for publications The journals that currently provide
related citation information either in advance or at the time of
publication include TUCr Journals (Acta Crystallographica Sections
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For each weekly update of the PDB archive, all files scheduled for
release or modification are checked and validated one final time.
Authors may be contacted to resolve any issues that may arise while
preparing the entries for release. If this is not accomplished in time
for that release cycle, the entry may be scheduled for release ata later
date.

The preparation and packaging of the weekly PDB update begins
Thursday afternoon (local time at each wwPDB member site), and
the files are publicly released on the following Wednesday at 00:00
UTC (Coordinated Universal Time).

The wwPDB encourages journals to provide citation information
[paper title, author list, related PDB ID(s), DOL and publication
date] to deposit@wwpdborg, ideally at least two weeks in advance of
publication of a structure report so that the release of the corre-
sponding PDB entry can be timed accordingly.
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