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

Each ste offars tools for searching, visuaizing, and
analyzing POB datar

A8

+ Protein Data Bank Japan PDBj

Supporis browsing in multiple ianguages such as
Japanese, Chiness, and Koraan; SeSAW identifies
functionally or evolutionarity conserved motifs by locating
and annotating sequence and structural similarities, tools
for bioinformaticians, and mora

RCSE POB

i Research Collaboratory for PDEB
Structural Bicinformatics Protsin
Data Bank

Simple and advancad searching for mac and

VALIDATION - OEPOSITION - DATA DICTIONARIES - DOCUMENTATION - TASK FORCES - STATISTICS - ABOUT -

Gata Qictionanes

' Dictionary (i il

+ Small Molecuie Dictionary (CCD)

+ Peptide-like antibiotic and inhibitor molecules
(BIRD)

Annotation

+ Procedures and policies

+ Improvements for consistency and sccuracy
Cammunity Input

Task Forces and Working Groups

 Validation Task Forces (X-ray, NMR, 3DEM)
+ Small Angle Scattering Task Force
| PDB/mmGIF Working Group

Iigands, tabular reports, specialized vizuakzation tcols,
sequence-siructure comparisons, RCSB PDB Mobile,
Molecuie of the Month and othar educaticnal resources
at PDB-101, and more.

BMRAS

. ::r::qienl Magnetic Resonance l" BMRB

Coflects NMR data from any experment and capiures
assigned chemical shits, coupling constants, and peak
fists for 3 varisty of macromolecules; contains derived
annotations such as hydrogen exchange rates, pKa
values, and reiaxation parameters.

PDBe
Protein Data Bank in Europe #PDBe

Rich information about all PD8 entries, muttiple ssarch
and browse facilitiss, advanced services including
PDB8ePISA, PDBeFold and PDBaMotif, advanced
visualisation and vafigation of NMR and EM structures,
tools for biginformaticians.

+ Hyl Methods Task Force
+ Ligand Validation Workshop

PDB Dats 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 Joun

+ Policies, with pi
and preferred Instructions to Authors

Clte w38

Nature Structural Biology 10, 980 (2003)
doi: 10,1038/nsb1203-980

More publications

-':_.‘." Validate Structure
o View validation reparts

News & Announcements

Agril 11,2015
» Phased PDB Release Process

As announced praviously, the weekly pubiic release of
data from the Protein Data Bank (POB) archive is now
divided into two phases to serve betier the needs of
methods deveiopers focused on protein structure
prediction and protein-igand docking. Going forward
on a weekly besis, these developer communities will
have -4 oays during which they can make blind
predictions of protem or nucleic acd structure from
palymer sequence ang ligand docking pose fram
polymer sequance and the InChi string of bound
ligand

Read mare

January 27,205
» Time-stamped Copies of the PDB Archive

A snapshot of the PDB archive (ftp://ftp.wwpdb.org]
85 of January 2, 2015 has been added to

wwipdb.org/. have beer
archived annuslly since January 2005 to provide
readlly |centifisble gata sets for research on the PD8
archive.

Read more

10,2014

» Integration of Large Structures with the Main
PDB Archive

With this week's update, large structures {containing
>82 chains and/or 89909 ATOM lines) representad as
singe files have beer: fully integrated into the main
PDB FTP archive in both PDBx/mmCIF and PDBML.
formats, as n Y.
large structures were reprasented in multiple *SPLIT*
entries. which have now bean removed (cbsoleted).
Users ssarching for ID codes of *SPLIT* entries at
wwPDB mamber websites will be automatically
redrected to the combined entry.

http://wwpdb.org/
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Data viewer at PDBj |

Molecular surface DB: eF-site

Graphic viewer: jV http://ef-site.hgc.jp/eF-site/

http://pdbj.org/jV/
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EM Navi: EMDB browser
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Integration with EMDB: Search for similar SHAPE

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

b OmOkagem - Shape similarity search of mesromoleenles -

Il S ey

- Subject structure

Database: EMDB « ID: 2190
human RNA polymerase IT in complex with AluRA RNA

Q Quick, 9, Yorodumi, G EM Navigator
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Showing | - 100 of 2000 structures found from all (195658 structures)
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Display:  images only | as list |

"o

%
3

g

— —

&
s
&

' e
ol
& &

R R R
g ¥ B
e B B




@® wWOoORLDWIDE

o] = ) D =P

(Y] g P =

Protein Data Bank Japan PRO YATA I K

TEIN DA 3

Molmil: Molecular Viewer based on WebGL

« Based on JavaScript/WebGL.

e Supports PDB, mmCIF, PDBML formats.

e Links to PDB, chem _comp (Compound), and ProMode
Elastic.

e Outputs screenshots.

 Available for iOS8 (iPAD, iPhone etc)



Molmil Viewer for eF-site

even for large structures (coming soon)

HIV-1 Capsid 3J3Q, 1356 chains, >2M atoms
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HEADER HYDROLASE 21-AUG-00 1FN8
TITLE FUSARIUM OXYSPORUM TRYPSIN AT ATOMIC RESOLUTION
COMPND MOL_ID: 1;

COMPND 2 MOLECULE: TRYPSIN;
COMPND 3 CHAIN: A;

COMPND 4 EC: 3.4.21.4;

COMPND 5 MOL_ID: 2;

COMPND 6 MOLECULE: GLY-ALA-ARG;
COMPND 7 CHAIN: Bj;

COMPND 8 ENGINEERED: YES

SOURCE MOL ID: 1;

SOURCE 2 ORGANISM _SCIENTIFIC: FUSARIUM OXYSPORUM;

SOURCE 3 ORGANISM_COMMON: FUNGUS;

SOURCE 4 MOL_ID: 2;

SOURCE 5 SYNTHETIC: YES

KEYWDS BETA BARREL

EXPDTA X-RAY DIFFRACTION

AUTHOR W.R.RYPNIEWSKI ,P.OESTERGAARD ,M.NOERREGAARD-MADSEN ,M.DAUTER,
AUTHOR 2 K.S.WILSON

REVDAT 1 07-FEB-01 1FN8 0

JRNL AUTH  W_R.RYPNIEWSKI,P.OESTERGAARD ,M.NOERREGAARD-MADSEN,
JRNL AUTH 2 M.DAUTER,K.S.WILSON

JRNL TITL FUSARIUM OXYSPORUM TRYPSIN AT ATOMIC RESOLUTION AT
JRNL TITL 2 100 AND 283 K: A STUDY OF LIGAND BINDING

JRNL REF ACTA CRYSTALLOGR., SECT.D V. 57 8 2001

JRNL REFN ~ ASTM ABCRE6 DK ISSN 0907-4449
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CRYST1 58.390 86.700 46.270 90.00 90.00 90.00 P 21 21 2 4
ORIGX1 0.017126 0.000000 0.000000 0.00000

ORIGX2 0.000000 0.011534 0.000000 0.00000

ORIGX3 0.000000 0.000000 0.021612 0.00000

SCALE1 0.017126 0.000000 0.000000 0.00000

SCALEZ2 0.000000 0.011534 0.000000 0.00000

SCALE3 0.000000 0.000000 ,0.021612 0.00000

ATOM 1 N PRO A 1 29.061 39.981 4.981 1.00 28.69
ATOM 2 CA PRO A 1 29.970 38.922 4.561 1.00 29.08
ATOM 3 C PRO A 1 29.325 38.106 3.429 1.00 29.19
ATOM 4 O PRO A 1 28.097 38.168 3.298 1.00 29.87
ATOM 5 CB PRO A 1 30.106 38.013 5.789 1.00 29.07
ATOM 6 CG PRO A 1 28.749 38.112 6.413 1.00 28.59
ATOM 7 CD PRO A 1 28.387 39.600 6.246 1.00 29.21
ATOM 8 N GLN A 2 30.153 37.412 2.681 1.00 28.13
ATOM 9 CA GLN A 2 29.636 36.572 1.593 1.00 27.95
ATOM 10 ¢ GLN A 2 29.861 35.139 2.082 1.00 27.28
ATOM 11 0 GLN A 2 31.038 34.773 2.266 1.00 27.61
ATOM 12 CB GLN A 2 30.373 36.787 0.305 1.00 28.43
ATOM 13 CG GLN A 2 30.346 35.501 -0.539 1.00 29.40
ATOM 14 CD GLN A 2 30.921 35.844 -1.899 1.00 29.51
ATOM 15 OE1 GLN A 2 31.894 35.283 -2.340 1.00 30.56
ATOM 16 NE2 GLN A 2 30.288 36.839 -2.518 1.00 30.01

XERR, YEEIR, ZEEHR (A=10% cm BEfi)



PDB_] cPDB
Data Formats of PDB data

 PDB (conventional and flat)
 PDB Exchange (mmCIF)

— Mechanism for extension based on new demands
« PDBML

— Derived from mmCIF

— All entries converted to XML

— Automatic translation from mmCIF data files
and dictionaries

— 3-styles of translation released

(Westbrook, Ito, Nakamura, Henrick, Berman (2005)
Bioinformatics, 21, 988-992)
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New standard PDB format: PDBx/mmCIF

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

PDB Record format limitations

— Max. 62 chains

— Max. 99,999 atoms

— No bond orders or chirality specified for ligands

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

4
Preserve backward compatibility where possible
PDBML (XML) and RDF format files are available.

Start in 2014 and the current PDB format will be phased
out In 2016.
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loop_
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GLN
GLN
GLN
GLN
GLN
VAL
VAL
VAL
VAL
VAL

_atom_site.group_PDB

_atom_site.id

39
39
39
39
39
40
40
40
40
40

>r>r>>>>>>>

_atom_site.auth_atom id
_atom_site.type_symbol

_atom_site.auth _comp_id
_atom_site.auth_asym id
_atom_site.auth_seq_id

_atom_site.Cartn_x
_atom_site.Cartn_y
_atom_site.Cartn_z

_atom_site.pdbx_PDB_model_num

_atom_site.occupancy

_atom_site.pdbx_auth_alt id

atom_site.B iso_or_equiv

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

o

P OOWOO~NOOOIAWNLE

N
CA

Z0000zZ2Z00002Z2

GLN
GLN
GLN
GLN
GLN
VAL
VAL
VAL
VAL
VAL
ALA

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

24.690
23.581
23.990
25.070
23.136
23.115
23.342
24.000
23.992
22.015

39
39
39
39
39
40
40
40
40
40
41

24.690
23.581
23.990
25.070
23.136
23.115
23.342
24.000
23.992
22.015
24.560

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

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

[cNeoNeolNoNoNeoNoNoNoNe]

RPRRRRRRRRPR
leN¥oNoNoNoNoNoNoNoNe

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

60.76
60.98
59.98
60.25
60.69
59.58
57.26
56.00
55.53
57.32

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

RPRRPRPRRRRRRRPR

Oo0O0O=Z0000=Z2

PDB

PDBXx/mmCIF

60.760
60.980
59.980
60.250
60.690
59.580
57.260
56.000
55.530
57.320
54_570
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wwPDB Service site for a new format
http://mmcif.wwpdb.org/ or http://mmcif.pdbj.org/



PDBj cFbDE
PDBx/mmCIF Software Support

 Phenix and Refmac — produce native PDBXx files for deposition

« MMDB - macromolecular object library in CCP4

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

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

« mmLIB - Python toolkit supporting CIF & mmCIF

 BioPython - Python toolkit for computational biology

 PyCifRW - Python CIF/mmCIF parsing tools

 BioJava - Java mmCIF IO package

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

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

* Visualization - UCSF Chimera, Jmol, OpenRasMol, Coot, CCP4mg,

jV, Molmil



wwPDB Service site for a new format

http://mmcif.pdbj.org/converter/index.php?l=en
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(SBDD: Structure Based Drug Design
SGDD: Structure Guided Drug Development)
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