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Congratulations!!

John Jumper said "l also want to really thank the
giants on whose shoulders we stand. | thank the
entire experimental community, the people that
developed the ability to measure protein
structures, especially to Helen Berman and
other pioneers of the Protein Data Bank, the
PDB, who had the foresight to put these data
together to make it available so that they
would ultimately enable not just the insights
of experimentalists, but the training on which
we're able to-- our ability to train these models
on the incredible work of the scientific community.
It's humbling every time we train on years of
effort. Each data point is years of effort from
someone training to be a PhD student or for
someone who has already gotten their PhD."

The 2024 chemistry
laureates

The Nobel Prize in Chemistry 2024 was awarded
with one half to David Baker “for computational
protein design” and the other half jointly to Demis
Hassabis and John M. Jumper “for protein structure
prediction”.

Demis Hassabis and John Jumper have successfully
utilised artificial intelligence to predict the structure
of almost all known proteins. David Baker has
learned how to master life’s building blocks and
create entirely new proteins.
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Protein Data Bank was born in 1971

= PDB is the single global macromolecular
structure archive.(est. in 1971 with 7 entries)

* From 1979, IPR Osaka University received
the MT from BNL and distributed the PDB
data to Japanese users.

= Since ZOOOPDBJ has been managed at
Institute for Protein Research, Osaka
University as a member of the wwPDB, to
curate and process the deposited data for an
open and single archive.

TA B,
DATA By,
& % &
%
£ A
% £ :

CRYSTALLOGRAPHY

Protein Data Bank

A repository system for protein
crystallographic data will be oper-
ated jointly by the Crystallographic
Data Centre, Cambridge, and the
Brookhaven National Laboratory.
The system will be responsible for
storing atomic coordinates, structure
factors and electron density maps
and will make these data available
on request. Distribution will be

on magnetic tape in machine-read-

able form whenever possible. There

will be no charge for the service
other than handling costs. Files
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Nature New Biology 233, page 223 (1971) ,
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Launch of Protein Data Bank China o2 o E D B
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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 Genji 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, dBiologica\l 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, 'Research 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
growing continuously, with a recent rapid increase in new structure depositions
from Asia. In 2022, the Worldwide Protein Data Bank (wwPDB; https:/
www.wwpdb.org/) partners welcomed Protein Data Bank China (PDBc; https://
www.pdbc.org.cn) to the organization as an Associate Member. PDBc is based in
the National Facility for Protein Science in Shanghai which is associated with the
Shanghai Advanced Research Institute of Chinese Academy of Sciences, the




Current PDB Archive Status

 Total Entries=224,201
(as of 8/29/2024)

250000
» Core Archive Storage
* OneDep Sessions: ~96 TB
» ftp(legacy + versioned): ~1.7 TB 200000
» ftp snapshots: ~13.6T
- EMDB ftp: ~18.5TB
£ 150000
« PDB-IHM data now being served alongside =
PDB structures ¢ o

 Both PDB and PDB-IHM data also being
housed and delivered by Amazon Web 50000
Services (AWS) with no storage or egress fees

* NextGen archive now serving enriched -
annotation in the atomic coordinate files
(https://files-nextgen.wwpdb.org)
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PDB Archive Growth
Growth of PDB Archive e o. GTEE E
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*  Year-end holdings 224,201 P SRENERLS
* 14,468 new entries released :
®* Archival entries growing in both size 2 . M
and complexity . iﬁé‘ﬁ@“’ﬁf‘ﬁ:$§.§‘ELﬁﬁﬁgﬁﬁaﬁ?ﬁ’ﬁé‘ﬁﬁﬁﬁﬁ‘fﬁﬁﬁfﬁﬁﬁ*ﬁﬁ‘é*“@“@“@"@?«s’%‘;ﬁ@”
®* Record 4,579 new 3DEM entries Year
released o Growth of Residues .
* ~12% increase versus 2022 . i -
-




PDB Data Delivery by AWS

Exactly Same Data are distributed from

RCSB PDB, PDBe and PDB;j

Amazon Web Services (AWS)
Open Data Sponsorship Program
now housing and delivering PDB data
- No storage fees charged to wwPDB
- No egress fees charged to PDB
users

Current AWS holdings include:
- Annual PDB Archive Snapshots
« Current PDB FTP Archive
(updated weekly)

AWS can deliver PDB data faster than
RCSB PDB, PDBe, or PDB;j!
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Registry of Open Data on AWS aV_VS

P AWS s mow avallable on AWS Data Exchange

pen Data are now Sscoverable on AWS Data Exchange slongiide 5,000+ exiiting data peoducts from catagory-eading data providers across

find cpen, free, and commendial data sets. Loaen more absut AWS Data Exchange 2

Protein Data Bank 3D Structural Biology Data

[ s J v [ Somtormucin J] vomoiecuiw soeing J] o6 sciosy J] owmicatswiosy J] Coveo-13 J] aecren mrcacoen J| vece tomesraots J rovee |
[ W W o moorvs moncs P orarmacovoen P eroven Jovem vemsionn P covs P orenn oy P crmaogoey

Description

The “Protein Data Bank (PDB) archive® was established in 1971 a3 the fest open-
access digital data archive in biclagy. It is a collection of three-dimersional (30)
atomic-level structures of blological macromolecules (e, proteins, DNA, and RNA)
and thewr complexes with one another and vanous small-molecule ligands (e.g, US
FOA spproved drugs, enayme co-facton). For each POB entry funique identifier
Yabi¢ or POS_000000 1 ax) multiple data fles contaln information about the 30
Momi cocedinated, sequences of Biological macromolecules, infomation about
any amall malecules/Sgands peesent in the entry, details about the structure-
determination experiment, authors and publication information, experimental
data, and the wwPDS validation report. Additional content stored in the archive
Inciudes dotementation, summary reports, and software {(among others), The PD8
Is 3 jolnthy-mmanaged core sechive of the Worldwidie Protein Data Bank partnenship
[RCSH Protoin Data Bank (RCSS PO, resb orgh Protein Data Bank in Eurcpe (POBe,
pdbe.cegl Protein Data Bank Japan (POS, o) orgh Electron Microscopy Data
Bacic (EMDB, emad-empiar.orgl: snd Bislogical Magnetic Resonance Bask (BMRB,
berwbicl) RCSE PO serves s the wawPDB-designated Archive Keeper for the
Protein Data Bank. Additional wwPDS Core Archives are as follows: Electron
Mcroscopy Data Bank (wwP08 - designated Archive Keeper: EMDB) Botogical
Magnetic Resonance Bank (wwPDB-designated Archive Keeper: BMERR)

Update Frequency
New and cpdated dats Mles ace published woekly and released on Wednesdays 000
urc

License

https/ /creativecommons org/publcdomain/rera/ 1 0/
Documentation

hipss fwwnmonpdt orgfdocumentation/Mie-format

Resources on AWS

Description

Globally cached distribution of the dataset. Web frontend also
avalable 1o trowse the dataset and file drectory.

Resource type

ClowdFroa Distribution

AWS Reglon

eyt

Explore
Browse Dataset

Description

Hatorkal snapshots of archival datasets from 2004 cowards.
Seapmbots are generated snnually and at major milestone
Resource type

53 Bucket

Amazon Resource Name (ARN)

A aws 1800 pASerIpEhOt

AWS Region

“wert el

AWS CLI Access (No AWS account required)

w32 1n S IgN-TegueNt 1);//pRenaperot s/

Explore
Browse Buciet
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Data are Curated, Validated and Processed s s member BB E
into PDB, BMRB or EMDB Archives oy oo

Public Image Archive
(EMPIAR)

R EMPIAR

Experimental Data
Experimental Condition,
Sample information,

Related Information
S EMDB

Electron Microscopy
Data Bank (EMDB)

This is then combined with the known pr otein
sequence to create a nal model showing the

l_Jl m . . placement of atomic groups.
R Biocuration
'. V 8 Y, . e

- ‘ - ) Link to External Data ooy e Bank
N Validation

Cryo-Electron
Microscopy

W O RLDWIDE

(PDB)
Standardlization

PROTEIN DATA BANK

=BMRB

logical Magnetic Resonance Data|

Crystallography

NMR Spectroscopy “ 3
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New Structures/wwPDB Biocurator

e 17,064 depositions in 2023

* Improved efficiency for biocurating incoming
depositions

e Auto-approve entries w/o corrections

e Automated validation runs without Ul
access

e Provide site specific setting on automated
assembly annotation without Ul access

e Improved automation of ligand processing
for unambiguous ligand cases

1150

1050

*Launch of OneDep

Average Number of Entries Procassed per FTE

® |mprove efﬁCiency by Sklpplng P|SA el 2008 2008 2010 2011 2012 2013 zn:u 2015 2016 2017 2018 2019 2020 2021 2022 2023
calculations for NMR, EM and large X-ray !
entries
) ] ) ) Transfom?a'gry\ mt»g:: P?::::sr:rc; Va‘!\:emA;zg Validation Communication
* New sequence builder tool supports chimeric proteins : 0 —— ———— —— -

 Improved use of author-provided ligand restraints for
graph search
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http://www.wwpdb.org/task/validation-task- forces

e Adopted recommendations from VTFs and workshops (e.g., LVW, EM)
e Validation report offered at four different stages

Provided anonymous standalone validation server and API
O Server: validate.wwpdb.org
O API: wwpdb.org/validation/onedep-validation-web-service-interface

e Submission of wwPDB-official Validation Report during manuscript

review Process IS mandatory (Nature, Cell, Science, Structure, Acta D & F, NAR, FEBS, J
Biol Chem, J Immunology, eLIFE, PLoS One, Protein Sci, Angew Chem Int Ed Engl, SCI Rep)

Structure Determination Deposition Biocuration

Public Release

Pre-validate data independently Mandatory acknowledgement of wwP DB-official report for journal Report available for all
before deposition report produced during deposition submission released PDB entries

| Sotrccopesion " [ repe protaces ot sesoson [ swmon ™ [
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Quality Control by Validation Report «imm-#pbs

DTEIN DATA BANK

03 PDBJ

. Model Quality Overall Quality Summary
Bond lengths and angles e ercentile Ranke vl
(outlier info, RMS-Z) — e
+ Chirality, planarity B — —
Close contacts (including worst clashes, s 2%
MolProbity clash score) i
Torsion angles (Ramachandran statistics,

protein rotamers)

Ligand geometry (Mogul analysis) Residue Plots

. _aﬁlﬁa-a;-gﬁ-aﬁ-rﬁ-ﬁs-%§§-§§-EEIE-5-§-5§-
- Residue Plots

Residues with model-quality outliers (0, 1, 2, >2) | Filbr b i i
Residues with RSR-Z > 5 are highlighted -Eéé-éﬁlﬁ%é§§§-§3§§-§|§§%él§§|§-§él&l%%l?%iﬁl&ﬁé‘éﬁ-ﬁ-
Residues not observed R
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wwPDB Validation Improvements:
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Ligands $PDB

Ligand NAP A 404 Ligand NAP A 1270
.
© o
[ . ] T 4 # . O
¢ Partnership with Global Phasin L : Eall T
p d ‘ & )
L/ o Mogul bonds: Mogul angles:
"bad’ —spurple, "poor’ —violet *bad’ —+purple, poor’ —violet
td a n d D 5 M-ugul_bnm-is: : Mf)g"l_a"gl_w: "ok’ —lime, "good’ —green ‘ok’ —lime, 'good’ —green
I ‘ :‘ : ' : ol —slime, good’ —sgreen ok’ —lime, ‘good’ —sgreen : : . -
. ; A ; i unknown’ —gray unknown’ —gray
unknown® —sgray unknown® —gray - .
7 4 . . . a » s .
k » ° b » —r — ] I —Y 3 4
o . AP S S\ N O'
Igana or Interes % T L [
A s -
P Evse IS v e dile aat )P o L
A A b—e YN . . o @ 4 d p—a . 4
* ' ¥ L ) * [ ‘ ® ¢ .
. - b ¢ A O b Mogul torsions: Mogul rings:

] [
s * “unusual’ —purple, rare’ —lime ‘good’ —green, ‘unknown’ —gray
Mogul torsions: Mogul rings: ‘common’ —rgreen, ‘unknown’ —gray

‘rare’ —lime, ‘common’ —green ‘good” —sgreen, "unknown’ —gray 7 =iz T X

. 2 D . f t . I I .t "
[] L]

¢ 3D views of electron density fits e ———

y 2mF,-DF. (at 0.7 rmsd) in grey

mF,-DF, (at 3 rmsd) in purple (negative)
and green (positive)

‘unknown' —gray

Electron density around NAP A 1270:

2mF,-DF, (at 0.7 rmsd) in grey
mF,-DF,. (at 3 rmsd) in purple (negative)
and green (positive)

for X-ray

Feng, Z. et al., Structure, 2021 doi: 10.1016/j.str.2021.02.004
12
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http://doi.org/10.1016/j.str.2021.02.004

wwPDB Validation Improvements: 3DEM ® PDJ

'ﬁ'ﬂRLb'ﬁ‘tBE

and NMR StrUCtures as amember o IPID

® EM map volume analysis
O  The fit of model to the map at residue level and global visual overlay
O Map analysis and visualization
® NMR restraints assessments
O Distance and dihedral angle restraints with graphical and tabular statistics
O Available for restraints deposited in single NEF/NMR-STAR formats

PDB ID 7jia
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PDB ID 7cwu

13




Protein Data Bank Japan

as a member o

Linked Data by Knowledge Graph (RDF) v

wwPDB/RDF
http://rdf.wwpdb.org/

WO RLDWIDE
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About PDB/RDF
PDB/RDF , chem_comp/RDF

PDB/RDF

PDB ID: (e.g, '7RSA") PoBE D [+
(e.g., 'PDBo:entity.pdbx_description’)
(e.g., "alcohol’)

property:
keywords:

oot

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

BMRB/RDF

http://bmrbpub.protein.osaka-u.ac.jp

o Eo X
3 L]

BMRB/XML & BMRB/RDF Publication Server
MNMR Spectroscopic Data of BloMagReaBank in XML and ROE: I,'r' e

.....

i1 "% 1 o

Exp. Information

AISK ] =) " Large
@°® . Com

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

FROTEIN DATA BANK

DYE
———
AL

(X'ray, NMR, EM, etC) PPI (interaction)

Kinjo et al. (2012) Nucl. Acids Res. 40, D453-D460.
Yokochi et al. (2016) J. Biomed. Semantics, 7:16.

14

</rdf:Description>
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Validation Report and Linked Data enable e BT
Machine-based entry selection

» Users can filter the entries with
the bound chemical compounds
by biological function

» Users can select the best/better
entries with the validation
parameters calculated by the
corresponding experimental data

stored in PDB, BMRB or EMDB. Both entries are at 2.0 A resolution
Left: RSR=0.10, CC=0.95

Right:RSR=0.41, CC=0.70

15



Protein Data Bank Japan
WO RLDWIDE

as a member o

PROTEIN DATA BANK

208844

PDB entries from

2023-08-23
ki ® @ &
Home

!
y

Data deposition
(OneDep)

)

Download

Standard format

Quick links

Search services

Molecular Viewers

Services &
Softwares

Derived databases

|
J

Educational
service

é\)1\'\',\ 8/14,4_ ‘ n . =5 B2 [
& A : English BAFE M@+ S@+x gt=50 .
(=) b [ ] L]
g % 2 EsEEsEEsEEEEEEEEEEEEsEEsEEeEnnnnnnnn’
* 3 s h pdbj.or
Y4 onwe® Protein Data Bank Japan | Search pdaj.org
‘Worldwide W0 R LD WIDE . ‘
na g Procen Das Bank (8N, IED MY R RCSB PDB PDBe BMRB Adv. Search Search help
Foundation PROTEIN DATA BANK

About PDBj

PDBj (Protein Data Bank Japan) maintains the single global PDB/BMRB/EMDB archives of macromolecular
structures and provide integrated tools, under the Joint Usage and Research activities of the Institute for Protein
Research. The database is supported by JST-NBDC (JPMIND2205) and AMED-BINDS. PDBj's logo design
incorporates cytochrome c (PDBID: 1cyc), which was the first structure determined in Japan.

Find the service you need

Choose a keyword listed below or input keywords into the textbox at the right of the keyword list. The brief explanation of
the matched services will be displayed.

» Click the 'Show all services' button to display the explanation for all services.
» Input some keywords into the 'Word Search Box' to narrow down the search results.

[JPDB [JBMRB [JEMDB Show all services
[ search [ deposition [ viewer [JJ education/dictionary i

| e.g. motif, mole¢ I
CJNMR [JJelectron microscopy [lsecondary structure [J]sequence e —

[ similarity [JJfunction prediction

[[Jchemical component [ structure prediction

[ binding site [ surface structure (713D structure [CJgenome
[JRDF [CJSPARQL [Jgene [l disease
[Jdrug

Reset

Latest news

Molecule of
the Month

284: ATM and ATR
Kinases

Article List

Hot Structural News

on COVID-19 p

Modified from the original
by David S. Goodsell

KM Navigator

Biological Magactic Resonance Data Bank Japan
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Protein Data Bank Japan Search pdbj.org

W0 R LDWIDE

Pruaun Dumﬂ PDB RCSB PDB PDBe BMRB Adv. Search Search he!p ‘ \
PROTEIN DATA BANK “ \

Home y *a:pDBj %ﬁﬂ‘]ﬁ?
BAERREHEIEE (PDBj: Protein Data Bank Japan), 2— MMTARAEZEAMREKE, SERKEFARARHAANE 284: ATMIIATREE

pDB English B#E fEifhhr gadx ##=of fx5E

HIEEIC (OneDe G P . ;
. ( P) RINE, EEESFERE—NENAS FURERSEENER, TRERMS ENBIEXNNETAERYYERE, PDBjHIST- C )
NBDC (JPMIND2205) f1AMED-BINDSEX &1 %5, HEMNIRITRERETHAMEEZECc (PDBID: 1cyc) MILffEi, BhE -
T8 BE—MERFRABITNERRS FEH14.
WA Find the service you need
XEIR
Choose a keyword listed below or input keywords into the textbox at the right of the keyword list. The brief explanation of
Quick links the matched services will be displayed.
& SRRV
« Click the 'Show all services' button to display the explanation for all services.
wE e Input some keywords into the 'Word Search Box' to narrow down the search results.
) L1PDB LIBMRB LJEMDB Show all services ki i
Molecular Viewers by Dauid. oo
[[Jsearch [C)deposition [ viewer [JJ education/dictionary /-
| e.g. motif, mole .
RS8R TE J [JNMR [TJelectron microscopy [Jsecondary structure [J)sequence )
. [ similarity [ function prediction [ chemical component [C]structure prediction Reset
FTEBIEE [CJbinding site [Jsurface structure ] 3D structure [Jgenome -
[JRDF [JSPARQL ) gene [ disease BMRB]
Ddrug . Biological Magnetic Reso Data Bank fap
it

) ,, " REMPIAR o
eProtS minER

FRMDF
Previous workshop 2023-08-23 142 new PDB entries have been released on 2023-08-23. IB \(:‘ J\MJ
Games 2023-08-17 [wwPDB] wwPDB Events at IUCr "'°'°g'°a‘ 5“““”’“‘""‘“’""““"’2

Rapatmodels 2023-07-27  [wwPDB] Updated Annotation and Standardization of Peptide Residues

2023-07-11 Some hostnames have been deprecated

XFPDBj

#Ep

Xtal Raw Data Archive
2023-07-10 [wwPDB] Celebrating 20 Years of the wwPDB

20722-N7-05 TwwPDR1 PDR NevitGGen Archive Now Providece Tntra-molectilar Connectivity EOS TOCY BEre ~
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Foundation PROTEIN DATA BANK -
-\‘
\)

Home y EQPDB]- EHB{]Q?
BAE0E&B8EE (PDBj: Protein Data Bank Japan), 2— AT AIRAZRE D GIf%FT - REBHSHEEERHARNE 284: ATRTIATREES

BEFTZ (OneDe ! - A
o P) BLIEE - EEEHES A AN A S FURGSEEISENER  BIRHSEEEEEITEMNER TERYIEE - PDBjHIST- ¢ ]
NBDC (JPMIND2205) fIAMED-BINDSEi&1R#3 1 - EBENRTEREENRMMEERc (PDBID: 1cyc) MIERAIE - EWE -
T E—EERRRBITNERED TEI8 -
B Find the service you need
XEIE
Choose a keyword listed below or input keywords into the textbox at the right of the keyword list. The brief explanation of
Quick links the matched services will be displayed.
BoRTEiN A S
¢ Click the 'Show all services' button to display the explanation for all services.
& « Input some keywords into the 'Word Search Box' to narrow down the search results.
: (JPDB (JBMRB LJEMDB Show all services it o e g
Molecular Viewers oy Dt . Gt B
[Jsearch () deposition [ viewer (] education/dictionary '
| e.g. motif, mole
ARFs e JNMR [TJelectron microscopy [Jsecondary structure [J)sequence .
g [ similarity [l function prediction [Jchemical component [ structure prediction Reset
T ERE [ binding site [ surface structure [C) 3D structure [CJgenome |
CIRDF [JSPARQL [CJgene [ disease BMRB]
D drug . Biological Magoctic Resonance Data Bank Japan
L]

B f - .
eProtS %ﬁ%:@ R J E M P I AR PDBj

F=ANDF
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Cie2c
BE E Find the service you need
Choose a keyword listed below or input keywords into the textbox at the right of the keyword list. The brief explanation of AL 2E
Quick links the matched services will be displayed.
* Click the 'Show all services' button to display the explanation for all services. A= IS LHHIO| A
¢ Input some keywords into the 'Word Search Box' to narrow down the search results. HAMRAERE
Y TS
LIPDB LIBMRB (JEMDB Show all services
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Cellulases and Bioenergy

281

##: David S. Goodsell ~H&K: Lk &# (PDBj)

BRICERT MR- TITULWT, SBEHOELFER DR >TWVWS, ETTACF IR
ILE—OMEELEIZERRICBEAT. AHICRETZLD ) - THEMRERREZEL
TW3, TW3, TR/ —JL (ethanol) . ML LT, $H3WIIFFGRAIBELMEBIEERET
B-H0HRMEEE L THANGEBRAEDO—DICRZOTIEEVWIEEZILSNTWVWS. 7ILa-)
FEHZERLEID OEEZRB L TRETA TV HEChERLEMZE->THREELST
B/ =IHD2{BNTWS, RE, HOEFELAZEF7EOODD Y FIFETENMGDATV
3H COPOHAEBREEICELIMEIRILF—BICEGERLTLES ZCichb,. £E
MEEETSIEILE{IRINF—ZHBIZO0TEENCIIEZ ARV, €T RATYFI3
Z. RFS0 FUEODSOELRYL. SOEEXTERICESHWMEMOEILO—X (cellulose)

ZIR/—IVICEBRT IR EERIENHETONATLS,

TiLO—-D53 &

ELO-RFTE I8 (glucose) NMBETETWVAH. T RIEELIHMBEICES LEELERY
I—th2TWB, TIO—REHER (cellulose synthase) HEILO—RAD#HZEFELBAE
B ISICEKRABRMMEICTZI T, BILO-XFESNTWS, EOH, EILO—I T HEE
LI/ —)LETENCRET 3158, H50LOHEILO-IXOWEETHL . NSEA LU
LTECBENH B, BEE. EWEEIE. EFERP TKESBR BroRhmBiRed-T
AL TEE, EYOMREZEIET S C e TERI EILO-ABHEICIEETESL3ICY
%o RIS, TS —CERBEEHEAESHOETHERIESZLICED, CilO— i EEL O
ACLHRBLTWK, COEILF—EERORECcARZ0H,. FYIFILT - U—ET
(Trichoderma reesei . BIBNTHRI )T «

Google =i

SAORF

HERO—EL)IATFILT - U—¥A
(Trichoderma reesei ) ®CelTAld. VESHIE
EEVa—IL (L) rHiERXr> (F. &
LO—RABHEBETERT) HREL)VH—T
AN o TWS, BEREESEYa—ILIE. W
{ovoFair (ke) rdUasIfE
o GER®) 284, w/O—EoRE
EONCIEHTES, BRRETIFFERIE
55,

21 a')F Hypocreajecorina) W3S EBET#®H%. CHFERMRAHPICYOEVREET

RREEINIET. BEMICEI TV BLOTHS. RETIE NMFAIH/ —IUBEDIEFN A b—2Uxvad—YIADTZLE2RS5HML

#® PDBj 2| 4| DA &g T AO|E

PDBj A P9

£ Holx| Yukelg 2ist 2=

%

ojzlo|g =&

> PDBj Y2 > OlEte| X > 281
281

Author: David S. Goodsell Translator: PDBj

AMR0iM FEBHEE 0I5 Q1 7|FHELe| £ Q10| £[7| = BT 2 M B[R0 X| HAXEE X}
GAR =2 =3 AR HISE 2Ct AR5 MM Jtsst ARE 31 UCh HlEHE (ethanol)2 HEEM £
2 X|&7HsE S 2 RE HIZES| I8t SZHHIZ M 0H2{H 0l s 70| SHErt T K| k27t A2ZtE| D QIct 23
2 2R RAOIHEE B das Mol 3x oot 22 7|£2 AF2s A7t Bl ollEtS0| TS0k n
QUCH 3R eho| (iR EE S50t Alghpa2 REE| T QLEH|, O] 2AIS Al Mol X5t EX|E olLXI82
2 HE517A E|oHE| T, 5t X2 S Matet 1 B2 0f|HX|S AH|5H2 2 0ArE{0[2tT & 4= giCt. o]0l ARIZ
2ta, mEe| 244 E7| S 20t EEst A0 £[X| g 2EC ME2 A (cellulose)E OIEISE Hitst=

WS Fi= =H0| H&ED ok

MEZA Ha

ME22AE ZEH(glucose)22 0|0 QU=m| Z=E7|2| 21051 Zesto] b el Za|m2 =0
Ch 42224 4 E4(cellulose synthase)7H UEZ2A AFEE 03] 71 ZH35I0{ IS EEFH QR OIS
HAM 22 AT} IHEOZICE K2t ERRA S WS5l0{ HEI2 S SYHOZ H|=E ZL 0|2| AE22A
AHEE E2l5t0] 22 Yo Hets & Wt QICt YLHOoR A /IR E S15IoEo|LL ‘257| ZW 5 1Y
B Y2 Sof MR2|S shiED A2 MEHE DR RMN A7t MEZ2A Mo X488 4 Q=2 FiCt,
Cleoz dEaiotd 428 ZEsl0| Z8AI-c R UER22A HRE 7171l g2 Fafisto] Lizich o 4
E0HH| E40| /IR £l 20| E2|RC0} 2|M(0|( Trichoderma reesei , ¥4 8|=32f|of H|A2|Lt

(Hypocrea jecorina ))2t= ZIZ0|C Ol= A2AHIACHY & &2 28 =0M LHE ZO 2 M JITh] X2t

Google ##

2
ne
lo
A
=

ME2IotA|2t HEO| 20 X]| (Cellulases and Bioenergy)

= H0 =0

R Fo| AZEQl E2|A0} 2lMo|( Trichoderma
reesei )| CelTAE SAIE HE ZE(R)HA S =
mol(off, dEZ2AL ZIMOR FA|)0| RS2
H2 HZE|0f UCE SArE ZE 2ES olg E|24
(sh=)2t 2|2 ds B2 (HTM) 2 Zitsto] UE
EQA MR BHHS TS == UL DM E TIFFO|
0|X|=01%,

QU Z{0|Ck Bl HIO|QOELE FZ 2|0 = AEUA| HHIX|O| O g SE]| sH= S| ZYo|E 22| 08| AUCt.
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E-mail or slack-friendly Mol Viewer in PDBj.org

208844 English H#AZE f#EFX P &304
#%2023-08-23 AR /
Iii @ @ EI "4 st Protein Data Bank Japan @F | 777 e [peiin] . 62
ﬂ. u MWMH e n 3 “ ; RCSB PDB PDBe BMRB Adv. Search Search help
Foundation rkoer m\n. DANK
= BE | s | KRR | MENE  ERSAE | BE | Yova—K HARHSE
ol # sequence (fasta)
F—9%#k (OneDep) 8133 ol # PDBx/mmCIF
|ol # PDBML (~y 5 D
Fova—k (no-atom))
|cl ¥ pDBR (£TDIEE)
BEEIA—TvE . . : ol # ®EELK— (PDF)
Crystal structure of human inner-arm dynein heavy chain d stalk and
4 - “ . |2l # EDMap 2fo-fc (MTZ)
microtubule binding domain
GAv oI More...
BHRY—ER BiE
FEXTFREA N % TR
SFEL—T 813] OHE
v hkY—DOI 10.2210/pdb8i3j/pdb
=AY I7+UIT7
SFLHE Dynein axonemal heavy chain 1 (1 entity in total) Q‘ﬁ‘-*:ﬂ"w
CRF—r—Z BEOX—7—FK contractile protein, motor protein ‘ s
HETIENE Homo sapiens (human)
## FVINVEH - BREROHE 1
~NLT fteRESE 31487.84
aProts BHM== A T EEEE




“Copy URL for current orientation to clipboard”

PRg,,

&,

&,
4

O

¥

Cartoon, colored by chain | Cartoon, color by chain with sidechains
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Structure styling options

Quick styling options:
Group cartoon with sidechains

Cartoon with sidechains

Wireframe (CPK) Wireframe (CPK), colored by chain

Cartoon

Sticks (CPK), colored by bfactor

SIS NS EESEEEEENEENEENEENEEEENEENEEN,
n
n

Group cartoon
Sticks (CPK), colored by chain

Sticks (CPK)
~
|

&

Quick operations:

]
Reposition camera Orient camera to structure = Copy image to clipboard = Copy URL for current orientation to clipboard
| |
‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIII’
For more advanced styling, please use the command line (bottom of the page), the structure menu (right-side of the page) or right-click on an atom/cartoon to show a context menu

with styling options. Also, see our manual or our recent paper for more information.
Style menu .
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PDBx/ mmCIF format e

PROTEIN DATA BANK

PDBx/mmCIF: 5zno i

e Format is based on the Self-defining Text Archive and

#
Retrieval, developed by Hall et al. 1991 (DOI:
. _aud_?t_confor‘m. d::u:t_name . mmcif_pdbx.dic
1 O . 1 02 1 /CI OOO 028 020) ::zﬂi::ﬁg:ig:::iz::‘]‘ﬁ::i:zn E‘éi?fﬁmmcif.pdb.or‘g!dictionar‘ies;"ascii;"mmcif_pdbx.dic
#

e No more fixed-width columns oetabase 2 database 1a
_database_2.database_code
e Still uses a keyword-value based format, but one that s o 13000741
is very extensible o databasestatus. seatus-code_sf et
_pdbx_database_status.status_code_mr H
_pdbx_database_status.entry_id SZNO

. Comes Wlth a dICtlonary _pdbx_database status.recvd initial deposition_date  2818-84-18
_pdbx_database_status.SG_entry il
_pdbx_database_status.deposit_site PDE]
_pdbx_database_status.process_site PDBJ
_pdbx_database_status.status_code_cs H
_pdbx_database_status.methods_development_category ?
_pdbx_database_status.pdb_format_compatible Y
#
loop_

_audit_author.nams
_audit_author.pdbx_ordinal
_audit_author.identifier ORCID

'Numoto, N.' 1 ?

'Inaba, S.°' 2 7

"Yamagami, ¥.' 3 ?

'Kamiya, N.' 4 2

'Bekker, G.J.' 5 7

'Ishii, K.' 6 ?

"Uchiyama, 5." 7 ?

'Kawai, F.' 3 7

'Ito, N.' g ?

'Oda, M.° 18 ?

#

_citation.abstract ?

_citation.abstract_id_CAS ?

_citation.book_id_ISEBN ?

_citation.book_publisher ?

_citation.book_publisher_city ?

_citation.book_title ?

_citation.coordinate_linkage ?

I, | Citetion. country us

[ PR S N T T ST T S -



PDBx/ mmCIF format

e All-in-all: a very structured format suitable
for proper annotation of the meta-data and

extensible to allow now only large
structures, but also many different
experimental sources

data item

I, L e e L on . Journal volume 517

name + value

@ PDBj

(A UNIVE‘$ Protein Data Bank Japan

ELD'I?'I:I:E

as a member o

PROTEIN D.ﬂ.'l'.ﬂ. BAHI’.

data 5SZNO
#
_entry.id BZNO
#
_audit conform.dict name mmcif pdbx.dic
_audit conform.dict version 5.296
_audit conform.dict location
http://mmcif.pdb.org/dictionaries/ascii/mmcif pdbx.dic
#
loop

_database 2.database id

datahase 2. data.base code

FDB HZNO

WWEDB D_1300007412

#

_pdbx _database status.status code REL
_pdbx _database status.status code sf REL
_pdbx database status.entry id HZNO
_pdbx database status.recvd initial deposition date 2018-04-10
_pdbx database status.SG entry N
_pdbx database status.deposit site PDBJ
_pdbx database status.process site PDBJ
_pdbx database status.pdb format compatible Y

#

loop

_aud?t_authur . name
_audit author.pdbx ordinal
_audit author.identifier ORCID

'"Numoto, N.' 1 7z

'"Inaba, S.' 2 7

'"Yamagami, ¥.' 3 7

'Kamiyva, N.' 4 7z

'Bekker, G.J." B ?

'Ishii, K.° 6 2

'Uchiyama, 5.' 7 2

'Kawai, F.' g8 72

"Ito, N.' 9 =2

'Oda, M. 10 2

#

_citation.country us
_citation.id primary
_citation.journal abbrew Biochemistry
_citation.journal id ASTM BICHAW

_citation.journal id CSD 0033
_citation.journal id ISSN 1520-4995
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Web-based mmCIF editor asamembero@réﬁtﬁ

A BANK

e It's not easy to edit mmCIF files, especially when used to PDB flat files
PDBj has developed an mmCIF editor:

o Available at: https://pdbj.org/cif-editor/
o Help page: https://gitlab.com/pdbjapan/cif-editor/wikis/home
o Bekker et al. 2019, DOI: 10.5940/jcrsj.61.159

e Multiple methods to edit are supported

e New features can be added

If you have any requests, please contact us at https://pdbj.org/contact

o  Or create an issue at https://gitlab.com/pdbjapan/cif-editor/issues
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How-to: Load a file et

PROTEIN DATA BANK

Main menu
e Looks very plain on first load (right) O

e Three options:
o Main menu ( ) -> Open mmCIF file >
Select file in dialogue
o  Drag file from local file system into the CIF
Editor and drop the file
o Load a publicly available file via URL.:
https://pdbj.org/cif-
editor/#https://pdbj.org/rest/displayP DBfile ?for
mat=mmcif&id=1crn
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High-level overview member oS I

as a member o

FROTEIN DATA BANI'.

ltem menu
(atom site.label atom id)

Main
menu

CIF Editor (5zno.cif)
' Category menu

auth_asym_id authA;\.t‘cpH uth‘_(:p.p‘lp\)‘i auth_seq_id | B_iso_or_equiv | Cartn_x Cartn_y | Cartn_z | group_PDB | id | label_alt_id | label_asym_id ﬁel_atom} label_comp_id | label_entit
x| A n \ALUIlT ko OIS J 145 31.64267 12.86172 | -28.14075 | 34.84404 | ATOM 1 A ASP 1
x| A CA ASP 46 28.40634 -13.70131 | -27.25734 | 34.04777 | ATOM 2 A CA ASP 1
x| A c ASP 46 30.93081 -13.15387 | -27.08930 | 32.63274 | ATOM 3 A C ASP 1
x| A o] ASP 46 27.41002 -11.97137 | -27.31061 | 32.37349 | ATOM 4 A ASP 1
Table for x| A cB ASP 46 33.80338 -13.83667 | -25.89297 | 34.72083 | ATOM 5 A CcB ASP 1
x| A cG ASP 46 52.37454 -14.50325 | -25.98079 | 36.08036 | ATOM 6 A cG ASP 1
the x| A oD1 ASP 46 50.36822 -15.23632 | -26.96525 | 36.32079 | ATOM 7 A oD1 ASP 1
. x| A oD2 ASP 46 49.03887 -14.29339 | -25.06720 | 36.90675 | ATOM 8 A oD2 ASP 1
atom_SIte x| A N ASN 47 24.70940 -14.03503 | -26.70351 | 31.72037 | ATOM 9 A N ASN 1
x| A CA ASN 47 18.62512 -13.65362 | -26.38386 | 30.35034 | ATOM 10 A CA ASN 1
Category x| A c ASN 47 15.53671 -13.16465 | -24.94687 | 30.26207 | ATOM 11 A C ASN 1
x| A o] ASN 47 17.48218 -13.93423 | -24.01766 | 30.48872 | ATOM 12 A ASN 1
x| A CB ASN 47 16.02191 -14.84933 | -26.61410 | 29.42216 | ATOM 13 A CB ASN 1
x| A cG ASN 47 16.44284 -14.56278 | -26.25861 | 27.97401 | ATOM 14 A cG ASN 1
% | A oD1 ASN 47 16.28073 -13.46680 | -25.81381 | 27.61373 | ATOM 15 A oD1 ASN 1
x| A ND2 ASN 47 16.83326 -15.56541 | -26.46568 | 27.12442 | ATOM 16 A ND2 ASN 1
x| A N PRO 48 14.94762 -11.88014 | -24.75413 | 29.92791 | ATOM 17 A N PRO 1
x| A CA PRO 48 14.40411 -11.20282 | -23.40911 | 29.91664 | ATOM 18 A CA PRO 1
% | A c PRO 48 17.56986 -11.84248 | -22.50774 | 28.81058 | ATOM 19 A C PRO 1
x| A o] PRO 48 17.19088 -11.60645 | -21.29905 | 28.83683 | ATOM 20 A PRO 1
< (1] 2 3 4 5 6 7 8 10 11 12 13 14 15 > | |20 Te>et—————— Pag|nat|0n

Table for @ =— Category menu

fract_transf_matrix

the
atom_sites
category

entry_id

fractitran(faféifﬁ

‘sites)™

fract_transf_matrix[1]
[31

fract_transf_matrix[2]
[1]

fract_transf_matrix[2]
[2]

fract_transf_matrix[2]
[31

fract_transf_matrix[3]
[1]

[2]

* | 5ZNO

0.008084

[0.000000

0.001366

0.000000

0.020108

0.000000

0.000000

0.000000

Category menu

(atomtype)
R R R RBRRRRBRBRBRRRRBRESBBBBB > > EEE©EEBEBEBBEEDITISSSS
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o Kurisu, Genji, Ph. D. (Prof., IPR, Osaka Univ.) £ %
« Group for Data-in of PDB/EMDB Q &

o Nakagawa, Atsushi, Ph. D. (Group Leader, Prof., IPR, Osaka Univ.) Yy pews®®  Protein Data Bank Japan
o Yu, Jian, Ph. D. (Associate Professor, IPR, Osaka Univ.) WO RLDWIDE
o Kengaku, Yumiko (IPR, Osaka Univ.) as a member o
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o Ikegawa, Yasuyo (IPR, Osaka Univ.)
o Sato, Junko (IPR, Osaka Univ.)
o Kim, Ju Yaen, Ph. D. (IPR, Osaka Univ.)
o Niwa, Satomi, Ph. D. (IPR, Osaka Univ.)
« Group for Data-out of PDB/EMDB
o Mizuguchi, Kenji, Ph. D. (Prof.,, IPR, Osaka Univ.)
o Bekker, Gert-Jan, Ph. D. (Assist. Prof., IPR, Osaka Univ.)
o Nagao, Chioko, Ph. D. (Assist. Prof., IPR, Osaka Univ.)
o Yamashita, Reiko (IPR, Osaka Univ.)
o Kudou, Takahiro (IPR, Osaka Univ.)
* Group for BMRB
o Fujiwara, Toshimichi, Ph. D. (Group Leader, Prof. Osaka Univ.)
o Kojima, Chojiro, Ph. D. (Prof., Yokohama National Univ.)
o Miyanoiri, Youhei, Ph. D. (Assoc. Prof., IPR, Osaka Univ.)
o Iwata, Takeshi (IPR, Osaka Univ.)
* Group for EMPIAR
o Nakane, Takanori, Ph. D. (Associate Professor, IPR, Osaka Univ.)
+ PRF branch office
o Kurisu, Genji, Ph.D. (Guest Researcher, Protein Research Foundation (PRF))
o Isoyama, Masaharu (Informatics division, Protein Research Foundation (PRF))
o Cho, Hasumi, Ph. D. (Protein Research Foundation (PRF))
o Tsunezumi, Kiyo (Protein Research Foundation (PRF))
o Yokochi, Masashi (Protein Research Foundation (PRF))
« Collaboratory Researchers
o Nakamura, Haruki, Ph. D. (Prof. Emer., IPR, Osaka Univ.)
o Yura, Kei, Ph. D. (Humanities/Natural Science Integrated Al Data Science Center, Ochanomizu
University) for for EMPIAR-PDBj
o Toh, Hiroyuki, Ph. D. (Prof., Kwansei Gakuin Univ.)
o Kawabata, Takeshi, Ph. D. (Assoc. Prof., Tohoku Univ.) for HOMCOS, gmfit and EMPIAR-PDBj
o Suzuki, Hirofumi, Ph. D. (Tohoku Univ.) for EM Navigator
o Kobayashi, Naohiro, Ph. D. (RIKEN SPring-8)
o Wako, Hiroshi, Ph. D. (Prof. Emer., Waseda Univ.) for ProMode
o Endo, Shigeru, Ph. D. (Lecturer, Kitasato Univ.) for ProMode
o Ito, Nobutoshi, Ph. D. (Prof., Tokyo Medical and Dental Univ.)
o Kinoshita, Kengo, Ph.D. (Prof., Tohoku Univ.) for eF-site
o Standley, Daron, Ph. D. (Prof., RIMD, Osaka Univ.) for SeqNavi, StructNavi, SeSAW, and ASH
o Katoh, Kazutaka, Ph. D. (Assoc. Prof., RIMD, Osaka Univ.) for MAFFTash
* Secretary
o Sakuma, Ryoko (IPR, Osaka Univ.) 28
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