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Announcing the launch of Protein Data Bank China
as an Associate Member of the Worldwide Protein
Data Bank Partnership

Wengqing Xu,** Sameer Velankar,”* Ardan Patwardhan,® Jeffrey C. Hoch,®
Stephen K. Burley®'* and Geniji Kurisu®"*

*Protein Data Bank China, ShanghaiTech University and National Facility for Protein Science in Shanghai, Shanghai,
People’s Republic of China, ®Protein Data Bank in Europe, European Molecular Biology Laboratory, European
Bioinformatics Institute, Wellcome Genome Campus, Hinxton, Cambridge CB10 1SD, United Kingdom, “Electron
Microscopy Data Bank, European Molecular Biology Laboratory, European Bioinformatics Institute, Wellcome Genome
Campus, Hinxton, Cambridge CB10 1SD, United Kingdom, dBiologit:al Magnetic Resonance Data Bank, UConn Health,
Farmington, CT 06030-3305, USA, “Research Collaboratory for Structural Bioinformatics Protein Data Bank, Institute for
Quantitative Biomedicine and Department of Chemistry and Chemical Biology, Rutgers, The State University of New
Jersey, Piscataway, NJ 08854, USA, fResearch Collaboratory for Structural Biology Protein Data Bank, San Diego
Supercomputer Center, University of California San Diego, La Jolla, CA 92093, USA, ®Protein Data Bank Japan,
Institute for Protein Research, Osaka University, Osaka 565-0871, Japan, and "Protein Data Bank Japan, Protein
Research Foundation, Minoh, Osaka 562-8686, Japan. *Correspondence e-mail: xuwq2@shanghaitech.edu.cn,
sameer@ebi.ac.uk, stephen.burley@rcsb.org, gkurisu@protein.osaka-u.ac.jp

The Protein Data Bank (PDB) is the single global archive of atomic-level,
three-dimensional structures of biological macromolecules experimentally
determined by macromolecular crystallography, nuclear magnetic resonance
spectroscopy or three-dimensional cryo-electron microscopy. The PDB is
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PDB Entry - 6LU7 (Status - Released)

Summary information:

Title: The crystal structure of COVID-19 main protease in complex with an inhibitor N3
DOI: 10.2210/pdb6lu7/pdb

Primary publication DOI: 10.1038/541586-020-2223-y

Entry authors: Liu, X., Zhang, B., Jin, Z., Yang, H., Rao, Z.

Initial deposition on: 26 January 2020

Initial release on: 5 February 2020

Latest revision on: 10 March 2021

Downloads:

Structure coordinates (PDBx/mmCIF)
Structure coordinates (PDBML)
Structure coordinates (PDB)

X-ray diffraction data (PDBx/mmCIF)
Validation report (PDF)

Validation report (XML)

Links to more resources for 6LU7 at:
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BIOLOGY | MEDICINE

# Chairman of the IUCr Committee on Data.
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Biological Macromolecules

4 Member of the IUCr Commission on
Biological Macromolecules

#+ Section Editor Acta Cryst. D.

§§ Section Editor Acta Cryst. F.

4 Main Editor Journal of Applied
Crystallography

+£ Main Editor IUCH.

Keywords: FAIR; diffraction data; IUCr policy.

Findable Accessible Interoperable Re-usable
(FAIR) diffraction data are coming to protein
crystallography

John R. Helliwell,*# Wladek Minor,”§ Manfred S. Weiss,“Y Elspeth F. Garman,++
Randy J. Read,“++ Janet Newman,’s§ Mark J. van Raaij,®§§ Janos Haidu""ff and
Edward N. Baker'#+t

*school of Chemistry, The University of Manchester, Brunswick Street, Manchester M13 9PL, United Kingdom,
PDepartment of Molecular Physiology and Biological Physics, University of Virginia, 1340 Jefferson Park Avenue Pinn
Hall, Charlottesville, VA 22908-0736, USA, “Macr¢ Cry (HZB-MX), Helmhol Berlin,
Albert-Einstein-Str. 15, D-12489 Berlin, Germany, “Department of Biochemistry, University of Oxford, South Parks Road,
Oxford OX1 3QU, United Kingdom, “Cambridge Institute for Medical Research, Department of Haematology, University
of Cambridge, The Keith Peters Building, Hills Road, Cambridge CB2 0XY, United Kingdom, ‘Collaborative Crystallisation
Centre (C3), CSIRO, 343 Royal Parade, Parkville, VIC 3052, Australia, *CSIC, Centro Nacional de Biotecnologia,
c/Darwin 3, Madrid, 28049, Spain, "Laboratory of Molecular Biophysics, Department of Cell and Molecular Biology,
Uppsala University, Husargatan 3, Box 596, Uppsala, 75124, Sweden, “The European Extreme Light Infrastructure,
Institute of Physics, AS CR, Na Slovance 2, Prague 18221 8, Czech Republic, and 'School of Biological Sciences,
University of Auckland, School of Biological Sciences, Private Bag 92-019, Auckland, New Zealand

The unprecedented progress of modern science is driven, to a large extent, by the fast
propagation of information. Descriptions of experiments and results, and their inter-
pretation, are no longer disseminated solely in peer-reviewed scientific publications, but
are frequently distributed through non-reviewed publication platforms as preprints,
entries to data repositories, databases efc. As a result of ever faster computers and
internet connections, many experimental results are now available instantaneously at the
click of a mouse, irrespective of the location of the source or consumer.

In many instances, experiments performed and interpreted by one scientific group
stimulate the interest of other scientists enough to spur research in further laboratories.
Not infrequently, the results of these follow-up experiments are in disagreement with the
previously obtained results and/or interpretations (Baker, 2016), notably in psychology
and the clinical sciences. In some cases, the original results cannot even be reproduced
well enough to allow follow-up experiments to commence (Prinz et al., 2011).

Repeating an entire experiment performed by others is usually not feasible because of
the significant time, effort and funds it would require (Baker, 2015). So the question is,
what should be done in this new era? How can new technical developments be best
exploited for furthering science and the scientific output?

The structural biology community has always been at the forefront of sharing
processed, i.e. analysed, results. Since its creation in 1971, the Protein Data Bank (PDB;
Berman er al., 2000) has become an indispensable daily resource for hundreds of
thousands of scientists. Initially, the PDB curated only the molecular structure coordinate
files, but since 2008 the deposition of the processed diffraction data, i.e. intensities or
structure-factor amplitudes, has been mandatory for each derived coordinate set. At
present, all serious scientific journals require the deposition of the coordinates of the
structures and the associated diffaction data as well as the submission of a PDB validation
report with the manuscript for review. Notable also is a recent initiative by Science of the
introduction of a Statistical Board of Reviewing Editors (McNutt, 2014a,b). This is an
initiative similar to the practice of some referees insisting on access to the underpinning
crystallographic data (Helliwell, 2018). Certainly, the PDB is an indispensable resource
not only for structural biology but for all modern biological, biomedical and biochemical
science (Burley er al., 2019).

However, even wrlh diffraction data bemg a pan of every macromolecular crystal-
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A public database of macromolecular diffraction
experiments

Marek Grabowski,*t Karol M. Langner,*+§ Marcin Cymborowski,* Przemyslaw ).
Porebski, ™ Piotr Sroka,® Heping Zheng, David R. Cooper,* Matthew D.
Zimmerman,® Marc-André Elsliger,® Stephen K. Burley®* and Wladek Minor**

*Department of Molecular Physiology and Biological Physics, University of Virginia, Charlottesville, VA 22904, USA,
YJerzy Haber Institute of Catalysis and Surface Chemistry, Polish Academy of Sciences, Niezapominajek 8,

30-239 Cracow, Poland, “Department of Integrative Structural and Computational Biology, The Scripps Research Institute,
La Jolla, CA 90237, USA, “RCSB Protein Data Bank; Center for Integrative Proteomics Research; Institute for Quantitative
Biomedicine; Rutgers Cancer Institute of New Jersey; Department of Chemistry and Chemical Biology, Rutgers, The State
University of New Jersey, Piscataway, NJ 08854, USA, and “San Diego Supercomputer Center and Skaggs School of
Pharmacological Sciences, University of California, San Diego, La Jolla, CA 92093, USA. *Correspondence e-mail:
wladek@iwonka.med.virginia.edu

The low reproducibility of published experimental results in many scientific
disciplines has recently garnered negative attention in scientific journals and
the general media. Public transparency, including the availability of ‘raw’
experimental data, will help to address growing concerns regarding scientific
integrity. Macromolecular X-ray crystallography has led the way in requiring the
public dissemination of atomic coordinates and a wealth of experimental data,
making the field one of the most reproducible in the biological sciences.
However, there remains no mandate for public disclosure of the original
diffraction data. The Integrated Resource for Reproducibility in Macromole-
cular Crystallography (IRRMC) has been developed to archive raw data from
diffraction experiments and, equally importantly, to provide related metadata.
Currently, the database of our resource contains data from 2920 macromolecular
diffraction experiments (5767 data sets), accounting for around 3% of all
depositions in the Protein Data Bank (PDB), with their corresponding partially
curated metadata. IRRMC utilizes distributed storage implemented using a
federated architecture of many independent storage servers, which provides
both scalability and sustainability. The resource, which is accessible via the web
portal at http://www.proteindiffraction.org, can be searched using various
criteria. All data are available for unrestricted access and download. The
resource serves as a proof of concept and demonstrates the feasibility of
archiving raw diffraction data and associated metadata from X-ray crystallo-
graphic studies of biological macromolecules. The goal is to expand this resource
and include data sets that failed to yield X-ray structures in order to facilitate
collaborative efforts that will improve protein structure-determination methods
and to ensure the availability of ‘orphan’ data left behind for various reasons by
individual investigators and/or extinct structural genomics projects.

1. Introduction

Issues with the reproducibility of published experimental
results have recently attracted attention in many different
scientific fields (Collins & Tabak, 2014). The lack of avail-
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o File upload
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graphical
abstract
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download data
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X-Ray Diffraction Archive Login using ORCID | AJLT T2 b U —BREE HERHINSR l:

XRDan& > T %

The X-Ray Diffraction Archive (XRDa for short) top page.

We welcome depositions of raw X-ray diffraction images corresponding to PDB entries.
To submit new entries, please login using your ORCID ID.

If you have any questions, please contact us.
Please note that this archive is still under development and thus we appreciate any feedback you might have.
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Latest entries All entries | Covid-19 entries

7V1X: Difructose dianhydride I synthase/hydrolase
(alphaFFasel) from Bifidobacterium dentium in
complex with beta-D-fructofuranose

-
FEh Structure resolution: 1.76 A
--. Kashima, T., Arakawa, T., Yamada, C., Fujita, K., Fushinobu, S.
T DOI: 10.1016/j.jbc.2021.101324 &
Deposition date: 2021-11-16
Release date: 2021-11-16
7DNN: Crystal structure of the AgCarB2-C2 complex
S with homoorientin
= Structure resolution: 2.25 A
ﬁ“ﬁ- Senda, M., Kumano, T., Watanabe, S., Kobayashi, M., Senda, T.
TR Deposition date: 2021-08-19

Release date: 2021-10-20

SALUIT: Crvetal ctructura of Farradanyin

https://xrda.pdbj.org

. }{RD English B#HE

X-Ray Diffraction Archive | = Loginusing ORCID MMM& B ’

7dnn: Crystal structure of the AgCarB2-C2 complex with homoorientin

Senda, M., Kumano, T., Watanabe,

Aulirors: s., Kobayashi, M., Senda, T.

R-work: 0.19630

R-free: 0.24710 -

Unit cell ed \f:fts
G e99%€ 73,905 x 102,511 x 136.09 S0
Unit cell

angles (°): 90,.90, 90

Resolution: 47.97 A -2.25 A
Space group: P21212

Primary citation &

PDBj website for 7dnn &

Entry: Download # (1.03 GB)

Dataset CarB homologue3-homoorientin complex

Number of frames 440

Distance (mm) 257.1

Oscillation width (°) 0.5

Wavelength (A) 1

Equipment DECTRIS PILATUS 2M-F

Beamline PHOTON FACTORY BEAMLINE AR-NE3A

T77AINTR—T v —
Path: /

£ Bies 14X ZEH
(e data
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51 EMPIAR-PDB; - Electron X
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EMPIAR home SDeposition

structure. More ...

using the table below.

entries

Dataset y

EMPIAR-

Cryo-EM structure of the
10332 &

translocator of the outer
mitochondrial
membrane [2057 multi-
frame micrographs
composed of 49 frames
each in TIFF format]

Processed FIB SEM
images of a
parasitophorous vacuole
containing Toxoplasma
gondii ACAP parasites,
complemented with CAP.
[1 multi-frame
micrographs composed
of 1 frames each in MRC

format]
EMPIAR- Raw FIB SEM images of
10326 -L a parasitophorous

vacuole containing

Toxoplasma gondii ACAP

parasites. [4490
i in TIFE

REST APIL

Deposit your data in EMPIAR to share it with the structural biology

Title 4

https://empiar.pdbj.org/

5. By continuing to browse thi

FAQ About EMPIAR

EMPIAR, the Electron Microscopy Public Image Archive, is a public resource for raw, 2D electron microscopy images.
Here, you can browse, upload, and download and reprocess the thousands of raw, 2D images used to build a 3D

Browse and EMPIAR dataset:

Authors

Araiso Y, Tsutsumi A, Qiu J, Imai K,
Shiota T, Song J, Lindau C, Wenz LS,
Sakaue H, Yunoki K, Kawano S, Suzuki
3, Wischnewski M, Schutze C, Ariyama
H, Ando T, Becker T, Lithgow T,
Wiedemann N, Pfanner N, Kikkawa M,
Endo T

[Pubmed: 31600774]

[DOI: 10.1038/541586-019-1680-7]

Hunt A, Russell MRG, Wagener J, Kent
R, Carmeille R, Peddie CJ, Collinson L,
Heaslip A, Ward GE, Treeck M
[Pubmed: 31577230]

[DOI: 10.7554/elife.50598]

Hunt A, Russell MRG, Wagener ], Kent
R, Carmeille R, Peddie CJ, Collinson L,
Heaslip A, Ward GE, Treeck M
[Pubmed: 31577230]

[DOI: 10.7554/elife.50598]

Related
4 EMDB/PDB§ Size$ Resolution$
entries

EMD-9851, 19TB 3.81
6inf

589.7

MB

273.8

GB

Feedback

Quick links

EMPIAR@EBI

EMDB@EBI

PDBe@EBI

PDBj

EM Navigator@PDBj

RCSB-PDB
EMDataResoruce@RCSB,EMDB,N
CMI

EMPIAR citations

Tricalbins Contribute to Cellular Lipid
Flux and Form Curved ER-PM
Contacts that Are Bridged by Rod-
Shaped Structures.

Hoffmann PC, Bharat TAM, Wozny
MR, Boulanger J, Miller EA, Kukulski
W. (2019)

Throughput and resolution with a
next-generation direct electron
detector.

Mendez JH, Mehrani A, Randolph P,
Stagg S. (2019)

Cryo-electron microscopy structure
and analysis of the P-Rex1-GBy
signaling scaffold.

Cash N, Urata S, Li S, Ravala SK,
Avramova LV, Shost MD, Gutkind 1S,
Tesmer J1G, Cianfrocco MA. (2019)

CryoEM at 100 keV: a demonstration
and prospects.
Naydenova K, McMullan G, Peet MJ,

EMPIAR-10248

cold-FEG

No publication information available

Authors: Kato T, Makino F, Nakane T, Terahara N, Yonekura K,
Namba K

Deposited: 2019-02-14
2019-02-19
2019-03-26

EBI
145.9 GB E l_i_‘

https://lempiar.pdbj.org

—

2024/6/11
Number of whole entries: 1714
Entries from Japan : 123

The 1.54 A structure of Apoferritin by CRYOARM300 with

Contains:

E micrographs
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Integrative/Hybrid Structural Models

Stephen K. Burley,'-23* Geniji Kurisu,* John L. Markley,> Haruki Nakamura,* Sameer Velankar,® Helen M. Berman,’
Andrej Sali,” Torsten Schwede,? and Jill Trewhella®1°

1RCSB Protein Data Bank, Institute for Quantitative Biomedicine, Rutgers, The State University of New Jersey, Piscataway, NJ 08854, USA
2Skaggs School of Pharmacy and Pharmaceutical Sciences and San Diego Supercomputer Center, University of California, San Diego, La
Jolla, CA 92093, USA

3Rutgers Cancer Institute of New Jersey, Rutgers, The State University of New Jersey, New Brunswick, NJ 08903, USA

“Protein Data Bank Japan (PDB)), Institute for Protein Research, Osaka University, Osaka 565-0871, Japan

SBMRB, BioMagResBank, Biochemistry Department, University of Wisconsin-Madison, Madison, W1 53706, USA

SProtein Data Bank in Europe (PDBe), European Molecular Biology Laboratory, European Bioinformatics Institute (EMBL-EBI), Wellcome
Genome Campus, Hinxton, Cambridgeshire CB10 1SD, UK

7Department of Bioengineering and Therapeutic Sciences, Department of Pharmaceutical Chemistry, California Institute for Quantitative
Biosciences, University of California, San Francisco, UCSF MC 2552, Byers Hall at Mission Bay, 1700 4th Street, Suite 503B, San Francisco,
CA 94158, USA

8SIB Swiss Institute of Bioinformatics and Biozentrum, University of Basel, Klingelbergstrasse 50-70, 4056 Basel, Switzerland

9School of Life and Environmental Sciences, The University of Sydney, Sydney, NSW 2006, Australia
10Department of Chemistry, University of Utah, Salt Lake City, UT 84112, USA

*Correspondence: stephen.burley@rcsb.org
http://dx.doi.org/10.1016/j.str.2017.08.001

With this Letter to the Editor, the World-
wide PDB (wwPDB) Partnership (wwpdb.
org) and the wwPDB Integrative/Hybrid
(I/H) Methods Task Force would like to
announce public release of a prototype
system for depositing I/H structural
models, PDB-Development (or “PDB-
Dev”) (Vallat et al., 2016c). The URL for
PDB-Dev is https://pdb-dev.wwpdb.org.

Essential mechanisms in biology
frequently involve large macromolecular
assemblies (or machines). In favorable
cases, their structures can be determined
by X-ray crystallography or nuclear mag-
netic resonance (NMR) spectroscopy or

hydrogen/deuterium  exchange, cryo-
electron tomography with sub-tomogram
averaging, correlative fluorescent light mi-
croscopy, and various proteomics and
bioinformatics analyses (Ward et al.,
2013). I/H approaches have yielded infor-
mative structural models of very large
macromolecular assemblies, such as the
nuclear pore complex and its sub-com-
plexes, the type Ill secretion system nee-
dle, the proteosomal lid sub-complex,
the ESCRT-I complex, and an RNA ribo-
some-binding element from the turnip
crinkle virus genome. Despite great
need, there are, at present, no standard

hybrid). These experimental and computa-
tional scientists, together with wwPDB
representatives, contributed to the work-
shop. Three breakout groups discussed
challenges involved in managing I/H struc-
tural models and their supporting experi-
mental data. Five consensus recommen-
dations emerging from the meeting were
summarized in a White Paper published
in Structure (Sali et al., 2015), the most
important of these being the urgent need
for creation of data standards and estab-
lishment of a federated system of data re-
sources to standardize representation,
validation, archiving, and dissemination

IHMCIF: An Extension of the PDBx/
mmCIF Data Standard for Integrative
Structure Determination Methods

Brinda Vallat ">*, Benjamin M. Webb *, John D. Westbrook ">+,

Thomas D. Goddard , Christian A. Hanke °, Andrea Graziadei®’, Ezra Peisach’,
Arthur Zalevsky ®, Jared Sagendorf 3, Hongsuda Tangmunarunkit 2, Serban Voinea &,
Monica Sekharan ', Jian Yu®, Alexander A. M. J. J. Bonvin '°, Frank DiMaio '",
Gerhard Hummer '2, Jens Meiler '3, Emad Tajkhorshid '*, Thomas E. Ferrin*,
Catherine L. Lawson ', Alexander Leitner '°, Juri Rappsilber ®'5,

Claus A. M. Seidel ®, Cy M. Jeffries 7, Stephen K. Burley "">'%1°, Jeffrey C. Hoch %,
Geniji Kurisu®, Kyle Morris ?', Ardan Patwardhan 2!, Sameer Velankar %2,

Torsten Schwede 23, Jill Trewhella?*, Carl Kesselman 2,

Helen M. Berman ""'®2° and Andrej Sali®

1 - Research Collaboratory for Structural Bioinformatics Protein Data Bank and the Institute for Quantitative
Biomedicine, Rutgers, The State University of New Jersey, Piscataway, NJ 08854, USA

2 - Cancer Institute of New Jersey, Rutgers, The State University of New Jersey, New Brunswick, NJ 08901, USA

3 - Department of Bi i ing and Theray Department of Pharmaceutical Chemistry, the
Quantitative Biosciences Institute (QBI), and the Research Collaboratory for Structural Bioinformatics Protein Data Bank,
University of California, San Francisco, San Francisco, CA 94157, USA

4 - Department of Pharmaceutical Chemistry, University of California, San Francisco, CA 94158, USA

5 - Mol lar Physical Ch Yy, Heinrich Heine University Dusseldorf, 40225 Dusseldorf, Germany
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o MIEREE
o i R (KRAKZEZEBHERFERT - %)
e« PDB/EMDBF—49R—ABEJIL—7
o Il 5 (KERKZEHERFRT - %)
o F & (KIRKXZELEMFAT - HEERIR)
o R MWE B ER) (KRAZZEBBEHRRF - HEAES)
o sl F¥X (RERKZERQERFEFT - FHIMRE)
o & B (KERAFZEBEWMRAN - FHEHARE)
o FIN BE (KERAKZEQEHFEF - FHEIHRE)
o BAM #F (KIRAFEHEMEAR - HEHARE)
PDB/EMDBF—49~R—ABRE{II—7
o KO BA (KERKZELEHFEFT - ZiR)
o Bekker, Gert-Jan (KFRAKZZEBQEWFAT - FHEHET)
o RE MEF (KERAZEEBEWMRF - B
o IUITF 8F (KERAZELEMERT - BINEFIRE)
e BMRBF— 9 ~N— BB —7F
o IR RREF (BEEENAZIZE - #i%)
o B/ A HFE (KERAFEBEMR - #5IR)
o HH HE (KERKZEQERFEF - FHEIMRE)
o fith BUE (KERAZEAGHEF - FHIMRE)
« EMPIARYIL—7
o iR EE (KIRAZEHEMRFERT - FHEEBR)
o BiE BN (KERKZELQEWREF - FHEIMRE)
¢« PRFAE
o B RR ( (M) EHEMREMSR - BAVWHEE)
o Bl B3R ( (M) EHEMREMR - BHRER)
o RZE FEF ( (M) BEOEWRENR - HEMRE)
o ik MiF ( (M) EHEMREMS - BIEHARE)
o Tk & ( (M) EHEMREMS - BEARE)
- AREHE
o Rt HFAR (KERKZ BEHIR)
o HR # (FROKLZFKRZE HiFg /| XBREAL - T—I VA IV REVS— Bl ¥y —K) for EMPIAR-PDBj
o B (BARFERAREDMRERI - HiR)
o JIltf i (FRALKZ FEMEBIZAREL - FHDEHRIR) for HOMCOS, gmfit and EMPIAR-PDBj
o #iAK X (Tt KERAXEREMERAT f$EB812) for EM Navigator
o IR BER (BLEMRAMBEERSARZRER LYY — - LEHRE)
o il 1§ (RREAKZ BEHIR) for ProMode
o IE X (KBRKZ BAVEHIE) for ProMode
o Rk B (RRERERAKEAER - i)
o AT BE (RILKZXZMRIEHRRIZHARE - HR) for eF-site
o Standley, M.Daron (KBRKZEMAEMIRIATFT - #I%) for SegNavi, DASH , SeSAW, ASH, MAFFTash, Spanner and SFAS
o hNEE B (KIRKZMEYIRIRET - #5I%) for MAFFTash
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