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Protein Data Bank

= PDB: 15t Open Access digital
resource in biology
(est.in 1971 with 7 entries)

= |nitially, managed jointly by data
centers in US and UK

= Today, single global
PDB macromolecular structure
archive
(>138,000 entries)

Nature New Biology 233, page 223 (1971)

(>26,000 entries with sugars)

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
will be updated as new material is
received. The total holding will be
announced annually in the organic
bibliographic volumes of the refer-
ence series ‘“Molecular Structures
and Dimensions” published for the
Crystallographic Data Centre and
the International Union of Crystal-
lography by QOosthoek’s, Utrecht.
The success of the proposed
system will depend on the respopnse
of the protein crystallographers

cunnluing data  Th S |
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Worldwide Protein Data Bank (wwPDB)

» Ensures data are freely and globally available
= Members
=RCSB PDB (US)*Archive Keeper
*PDB;j (Osaka University, Japan) Founding Members
*PDBe (EMBL-EBI)
=BioMagResBank (University Wisconsin, Madison, US)
= Collaborate on data processing and annotation

= Each site provides different websites that offer different
services and views of the data

W ORLDWIDE l

@PDB " ppDB  ©PDBe PDBj .

vvvvvvvvvvvvv ank in Europe

wwPDB collaboration

W ORLDWIDE
EPDE |
PROTEIN DATA BANK . PDB, EMDB, Archive
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& BMRB  distribution
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Growing Number of Depositions

estimated number
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PDB File formats from wwPDB

(Legacy) PDB format
- NOT RECOMMENDED!
. mmCIF
~ The canonical format of the wwPDB.
- Ver. 5 released.
. PDBML
- “direct translation” of mmCIF into XML.
. PDB/RDF

- Translation of PDBML into RDF/XML (the standard
format for the Semantic Web).




Other data provided from wwPDB

Validation Report
Translation to the RDF format is on going.

PDB archive of Structure factors (for crystal structures)

BMRB archive of NMR distance restraints

EMDB archive of Cryo-TEM maps

mmCIF: an example
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mmCIF basics

. Data are divided into “categories”.
- _category.item
- e.g., _entry.id — “entry” is the category name, “id” is
an item of the “entry” category.

“

- “ entry.id 1GOF” — The value of “id” item of “entry”
category is “1GOF”.
. Two ways of presenting data.
- key-value: if only one value exists for an item.
- loop: if more than one item exists for an item.

More about mmCIF

. Context-free grammar (STAR [Self-defining Text Archive
and Retrieval])

. All the categories and items are defined in the
PDBx/mmCIF dictionary.

. For details, see http://mmcif.wwpdb.org/




A closer look at mmCIF

data 1GOF +— This tag starts a data (“datablock” is the unit of data [entry])
entry.id 1GOF <«— entry ID (PDB |D) is “1GOF”.

audit_conform.dict_name mmcif_pdbx.dic
audit_conform.dict_version 5.287
audit_conform.dict_location http://mmcif.pdb.org/dictionaries/ascii/mmcif_pdbx.dic

database_2.database_id PDB
database_2.database_code 1GOF
Provenance information is also included.

CosE 1w 1| %

Example of key-value pairs.
_cell.entry id 1GOF
cell.length a 98.000
~cell.length b 89.400
_cell.length c 86.700
cell.angle alpha 90.00
~cell.angle beta 117.80
cell.angle gamma 90.00
~cell.Z PDB 4
~cell.pdbx unique axis  ?
#\\\\\
The last “#” is a convention to indicate the end of a category.
11
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Example of “loop” structure

loop

<+« Startof aloop

_entity.id

_entity.type

_entity.src method

_entity.pdbx description
_entity.formula weight
_entity.pdbx number of molecules
_entity.details

_entity.pdbx mutation
_entity.pdbx fragment

> A list of items.

“One item per line” is just a convention.

_entity.pdbx ec /
1 polymer man 'GALACTOSE OXIDASE' 68579.250 1 ? 2?22 1.1.3.9
2 non-polymer syn 'COPPER (II) ION' 63.546 1 ? 2?07
3 non-polymer syn 'SODIUM ION' 22.990 1 2?0
4 non-polymer syn 'ACETIC ACID' 60.052 2 2?2207
5 water nat water 18.015 316 2 2 2 2
#
« Each item is whitespace-delimited.
« In the same order as the item list (above).
« Use quotes (') for data with whitespace.
The last “#” is a convention to indicate the end of a loop.
12
Atomi dinates i CIF
loop_
_atom_site.group_ PDB
_atom_site.id
_atom_site.type_symbol
_atom_site.label atom_id
_atom_site.label alt_id
_atom_site.label comp_id
_atom_site.label asym_id
_atom_site.label entity id
_atom_site.label seq_id
_atom_site.pdbx PDB_ins_code
Tatom_site.Cartn_x
“atom_site.Cartn_y
_atom_site.Cartn_z
_atom_site.occupancy
_atom_site.B_iso_or_equiv
_atom_site.Cartn_x_esd
_atom_site.Cartn_y_esd
_atom_site.Cartn_z_esd
_atom_site.occupancy_esd
_atom_site.B_iso_or_equiv_esd
_atom_site.pdbx_formal charge
Tatom_site.auth_seq id
_atom_site.auth_comp_id
_atom_site.auth_asym id
_atom_site.auth_atom_id
_atom_site.pdbx PDB_model_ num
ATOM 1 N N . ALAA 11 ? 38.840 0.236 1.012 1.00 34.65 ? 2 2 2 2 21 ALA A N 1
ATOM 2 C CA . ALAA1l1 ? 38.356 -0.999 0.357 1.00 42.26 2 2 2 2221 ALA A CA 1
ATOM 3 c C . ALA A 11 ? 37.098 -1.547 1.056 1.00 41.25 2 2 2 2 2 2 1 ALA A C 1
ATOM 4 o o . ALAA 11 ? 36.619 -0.946 2.028 1.00 29.44 2 2 2 2 2 21 ALA A O 1
ATOM 5 C CB . ALAA 11 ? 39.398 -2.114 0.379 1.00 40.70 2 2 2 2 2 2 1 ALAACB 1
ATOM 6 N N . SERA 12 ? 36.610 -2.666 0.495 1.00 32.67 2 2 2 2 222 SER A N 1
ATOM 7 C CA . SERA 12 ? 35.411 -3.244 1.202 1.00 34.90 2 2 2 2 2 22 SER A CA 1
ATOM 8 c C . SERA 12 ? 35.683 -4.740 1.081 1.00 38.30 2 2 2 2 2 22 SER A C 1
ATOM 9 o o . SERA 12 ? 36.827 -5.147 0.747 1.00 28.59 2 2 2 2 2 2 2 SER A O 1
ATOM 10 C CB . SERA 12 ? 34.063 -2.660 0.823 1.00 24.49 2 2 2 2 2 2 2 SER A CB 1
ATOM 11 O OG . SERA 12 ? 33.031 -3.308 1.686 1.00 20.37 2 2 2 ¢ 2 2 SER A OG 1
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Main category groups

« _entity (Info about molecules)

- entity, entity_poly, pdbx_entity_nonpoly, ...
. _atom (Info about atoms)

- atom_site
o _struct (structural info)

- struct, struct_conf, struct_sheet, struct_conn,
pdbx_struct_assembly, ...

o _chem_comp (chemical components)
- chem_comp

_citation (literature info)

- citation, citation_author, ...

Deposition

Global PDB system
for multiple
experimental
methods

= Enables workload balancing and has increased productivity

= Better quality assurance of polymer sequences and ligand chemistry
= PDBx/mmCIF is now the master file format

= Validation based on recommendations from expert task forces
= Federation with other Data Resources (e.g.,, EMDB, SASBDB, ...)

15
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wwPDB Common Deposition & Annotation
https://wwpdb.org

PDB

VALIDATION -  DEPOSITION - DATA DICTIONARES - DOCUMENTATION - TASK FORCES - STATISTICS -  ABOUT -

Since 1971, the Protein Data Bank archive (PDE)
has served as the single repository of information
about the 3D structures of proteins, nucleic acids, o View yaldasian ranaria
and complex assemblis. - ——
‘The Worldwide PDB (wwPDE) organization g Deposit Structure
manages the PDB archive and ensures that the Al Deposition Resources

S Download Archive
Leam more about PDB HISTORY and FUTURE. Instruotons

pr— T

PO data centers serve as deposition, annotaton,
and distrbuton ses of the POB archive, Each st offers
) visual

it Validate Structure
=

PDB s freely and publicly available to the global
communtt.

Data Dictionaries 08/05/2016

> Small Molecule Dictionary (CCD)
eptice-ike

BMRB > t
://valdate.wwpdb.org now gensrates
®iRD) ittos
» Biological Magnetic Resonance 3 BMRB prosminary vabidaton reports for structures solved by
Data Bank Annotation NMR and 30 Electron Microscopy, in adton fo X-ay.
Collects NMR data from any experiment and captures crystalograshy.

> Procedures and policies

assigned chamical s, couping constans andpesk 0 [SRIR NP e

lsts for a varity of macromolecues; contains derved
annotations such as hydrogen exchange rates, pKa.

values, and relaxation parameters. oty

Task Forces and Working Groups 07/06/2016
PoBe » Vaidation Task Forces (X-ray, NMER, SOEM) » Announcemen: Map Volume Depositon to

- Small Angle Scattaring Task Force EMDB Wil Be Mandatoryfor PDB Depositons of
» prownata BankinEurope. BPDBE  posimmr workingGrou SDEM models Staring Septomber 61, 2016
fien fiok search > e Task Force

Efoctive Septembr 6th, 2016, dopositon to the POB
of atomic mode’sdetermined by 30 Electron
oryo-Microscopy (3DEM) wil require prior o
‘simutanoous depostion of the associated IDEM

PDBEPISA, PDSeFoK and PDBeMott, sdvanced

‘ool or Boiormaticans.  Depositons: by data cantar, by year, and by volume maps o EVDE.

eos + Demrload. o e for sl s Pl

» rten Duta ek s PDBJ  yucopsasympesis

Supports browsing in i angusges such 35 06/23/2016

iy ottty vttty wcing e e o e nomiton o8

"d annotating sequence and structural smiarts, ools
for bcinformateians, and more. Information for Journals o enabie bettar amotaton and racking, the wPOB

» Pullon ek
Resapon =
o eserch v doposting P03 dom
+ ResearchGollsbortory for PDB e
Structural Bioinformatics Protein Cite wwPDB: =
oat 8
Notro Stucrs gy 10,880 2003) Aivews
P
Yoo, ropers.specatzd vovszaion oo, | ek a8t

sequence-structure comparisons, RCSE PDB Mobil,

@neDep
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wwPDB Common Deposition & Annotation

woRLDWIDE

o

@EDE  wwPDB OneDep System

Existing deposition Start a new deposition

Welcome to the wwPDB OneDep system.

If you have any feedback, please write to us at deposit-help@mailwwodb.org
At this time this deposition system does not work with Internet Explorer versions 8 or less.

Deposiion D http://deposit.wwpdb.org/deposition/

o
To continue with an existing deposition, please login on the left.
Password Please note that un-submitted sessions will expire 3 months after last login. Un-submitted sessions and uploaded files will be removed once they
o expire.

Warning: Please note the current system does not support multiple simultaneous depositions.

‘ WwPDB regions
fEase select the location of the institute of your Pl

nication and computation.

Country: [Select.. TO
¢ Select..
United Kingdom
United States.

~;

‘Afghanistan

WWPDB news |

‘Aand lstands
Abania
Alger

Deposit ORCID and Grant American Samoa.

Information with PDB Data ‘Andorra
Angola

To enable better annotation Angilla
Antarcica

and tracking, the wwPDB

partners encourage depositors o and aroucy
1o provide ORCID identifiers ‘Armenia

and information on relevant Aruba

grants funding their research Australia

when depositing PDB data. Auswia

ORCID identifiers are unique to preroalan

each researcher: usage will Babain

help avoid ambiguity in

Version: V26

This wil automatically direct to the closest wwPDB data center (RCSB PDB/US, PDBe/UK, or PDBj/Japan) for faster response times for

17
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wwPDB Common Deposition & Annotation

CneDep

= As of 2016 region-based ST e
processing of D&A-deposited s —
entries: - - =

RCSB PDB: Americas & - = ]
Oceania 2os
-PDBe: Europe & Africa o o R
*PDB;j: Asia & Middle east = B

A o -
.- =t K N o e[

PDBe

528

496

Chemical Component Deposition Pipeline

Coordinates

Deposited Chemical Perceive Compare Process
i x Components -y Covalent e with -Deposned

H o :‘po. oy
9o %@
r\): » New?
HNy
o H
o
Annotate &
I Standardize gtaq:ar(;;\zte
) Chemical esidue/Atom
™ Definition Nomenclature
H H X
LN Chemical
T Components

Dictionary

Structure Dictionary Entry

19
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Chemical Component Dictionary (CCD)

Complete descriptions of constituent small molecules in
experimentally-determined 3D macromolecular

structures in the PDB
Data items include
= Atom Nomenclature

=Connectivity/Chirality

=Chemical Formula, InChl/SMILES, etc.

=Molecular Names

Idealized 3D Structure

=3D Structure Examplar from PDB Archive

20

Chemical Component Dictionary Entry

a)

data_p
v

_chen_conp.id

P
4-HYDROXYPROLINE

“L-PEPTIDE LINKIN o H
Ao N
“cs 19w 03" Ho
RO N /

Zchen_comp.pdbx_synonyms EYOROXYPROLINE on

Zchen_comp.pdbx_fornal_charge o

chen_comp. pdbx_initial_date 1999-07-08

Zchen_conp. pdbx 2008-04-29 o

chen_conp.pdbs N

Zchen_comp. pdbx_release, REL

Zchen_conp.pdbx_replaced_by ?

chen_conp.pdbx_replaces

Zchen_comp. formula_veig) 131,130

chen_conp.one_letter_code

“chen_comp. three_letter_code P

Zchen_comp. pdbx_model_coordinates_detail

hen_conp.pdbx_node]_coordinates_nissing flag N

Zchen_conp. pdbx_ideal_coordinates_details Corina

‘chen_comp. pdbs_ideal coordinates missing flag ¥

Zchen_comp. pdbx_mode]_coordinates_db_codo 1086

Zchen_comp. pdbx_processing_site Rese

0

loop_
ches_cosp_ond.corp_td

chon-oom conid Connected atoms
prpeegurperve] Da—

chen_comp_bon. valoe_odr | € Bond type

chen_comp_bond. pdbx_aromatic_flag

b)

1o0p.
_chom_comp_aton.comp_id

< Atom names

e | o Stereochemistry & aromaticity

== .m'mft.,t:'; | <« Model coordinates
ehen-onpotom. b _model_CartnL~ e |<—* Ideal coordinates
BN WO AN 3,366 16.505 441180 0168

1360

HYPCA A CO 1 KNS -2.955 15,768 43.044 0,384 -0.003 ~
HPCCCOLWNN -1,447 15.609 4,030 -1.81) -0,
HIPO O 00 1NNN-0.722 16.484 43503
HIPCBCB €O 1NN N -3.408 16,579 41.820
P/CG.CG €O 1WNR -4,437 17.482 42,320
HPCD GO €O 1K NN -4,068 17.803 43.753
HYPODL G0 00 1 W NN -5.693 16.815 42,290 2,917 -
HYP OXT OXT 00 1 W Y N -0,976 14,502 42,469
HIPH-H B O LN YN -3.980 16.047 44.765 -0.107
HYPEAHA B O 1NN N -3.385 14.756 43.068
O 1N NN <2567 17,141 41,398
HO 1NN -3.790 15,930 41,02
O LN NN 4,508 18,399 41,726 2,082 0.048
B0 0N N N ~4.956 18,005 44.370
B0 0N NN -.457 10,713 42,848
O LN NN -5.999 16.666 43181
O 1N NN -0.027 14,511 42,499 <3520

op_
pdbx_chen_comp_descriptor .comp_id
“pdbx_chen_conp_descriptor. type

pdbx_chen_comp_descriptor . progran

L CA SING KN 1
HYPN D SING NN 2
HPN B SHGKN3
HYPCA € ST NN 4
HYPCA B SING NN S
HYPCA BA SING KN 6
wec o B NN T
HYPC OXT SHGHN G
HYPCB CG SING KNS

“Chen_comp 5:2 gt l— Stereochemistry & aromaticity
v o 8

pdbx_chen_comp_descriptor . progran_version
pcx_chen comp_ descriptar descriptor

HYP SMILES
P S8 CARC: cmvs

HYP S)

Hp smss CANONICAL OwnEye OBToolkits”
HYP SMILES OpenEye OEToolkits”
HYP InchI InChI

o 1achzmay Inch

loo

_pdbx_chen_conp_identifier.comp_id
pdbx_chen_comp_identifier.type

12.01 0=C(0)CINCC(0)C1 SMILES

inchl 21
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Growth of Chemical Components in PDB

Number of new chemical components (CCD) released/year

Year - -IIIIII|||||||“‘

Growth trends new Chemical Components in the PDB

22
.

Improved Ligand Annotation

= Batch search against Chemical
Component Dictionary with
automated CCD ID assignment

= Captures and displays author-
provided chemical information

= Comparison panel

= 2D and 3D views of ligand

for review Deposited instance from

= ID assignment coordinates (left) and the closest
match in the dictionary (right)
= Display of local ligand electron
density fit
Local ligand density display (1.5 sigma omit map)
Top: REA in entry 1CBS with LLDF=1.31 (RSR=0.10, CC=0.95)
Bottom: TMP in entry 3HW4 with LLDF=6.77 (RSR=0.41, CC=0.70)

23
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wwPDB/CCDC/D3R Ligand Validation Workshop

Meeting Objectives: To bring together co-crystal structure determination experts from Academe and
Industry with Crystallography and Computational Chemistry Software Developers to discuss, develop, and

recommend:

= Best practices PDB archive deposition/validation of co-crystal structures
= Editorial/Refereeing/Publication standards for co-crystal structures

= Improvements in ligand representation across the PDB Archive

Rutgers July 30-31, 2015

24

Workshop White Paper

= White Paper describing recommendations re
deposition/validation and editorial /refereeing/publication
standards is published in Structure 24, 502-508 (2016)

Structure
CellPress

Outcome of the First wwPDB/CCDC/D3R Ligand
Validation Workshop

Paul D. Adams, Kathleen Aertgeerts,? Cary Bauer,? Jeffrey A. Bell,* Helen M. Berman,5¢ Talapady N. Bhat,”
Jeff M. Blaney,® Evan Bolton,° Gerard Bricogne,'® David Brown,"-2 Stephen K. Burley,>%'3* David A. Case,®
Kirk L. Clark,’ Tom Darden,® Paul Emsley,’® Victoria A. Feher,'”* Zukang Feng,>® Colin R. Groom,'8*

Seth F. Harris,® Jorg Hendle,'® Thomas Holder,* Andrzej Joachimiak,?° Gerard J. Kleywegt,?"

(Author list continued on next page)

25
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Improved Validation

= wwPDB Validation Task Forces X-ray, NMR, SAS
= wwPDB/EMDataBank VTF for 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 determining/depositing the structure
= After annotation (official; should be sent to journals)
=Upon release (publicly available; updated annually)

26

X-ray Validation Report

= Model Qu allty Overall Quality Summary
=Bond Iengths and angles Metric Percentile Ranks Valu
(outlier info, RMS-Z)

= Chirality, planarity S~

= Close contacts (including worst
clashes, MolProbity clash score)

= Torsion angles (Ramachandran

— 5
ashscore IE— 0 —
rs I
rs I— D — 5
utliers I — 1 2%

statistics, protein rotamers)
=Ligand geometry (Mogul analysis)
= Residue Plots

=Residues with model-quality
outliers (0, 1, 2, >2)

=Residues with RSR-Z > 5 are
highlighted

=Residues not observed

2018/3/12
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Validation Report is requested for peer review

EDITORIAL

nature Nature Struct. Mol. Biology, 23 (10), 871, 2016
structural &
molecular biology

Where are the data?

Here, we announce two policy changes across Nature journals: data-availability statements in all published papers
and official Worldwide Protein Data Bank (wwPDB) validation reports for peer review.

N

We are now taking a further step and are requesting official wwPDB validation
reports for peer review. These reports are made available by the wwPDB after data
deposition (http://www.wwpdb.org/validation/validation-reports). Other Nature
journals will soon follow suit.

[e 3]

wwPDB collaboration
[Iﬁiﬁ'ﬁ ]

FPROTEIN DATA BANK

PDB, EMDB, Archive
& BMRB  distribution

A% c>%¢>@%

Deposition

2018/3/12
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Worldwide Protein Data Bank (wwPDB)
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DOI Landing Page Layout (Planned)
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_ Data Access Options for 10.2210/pdblkip/pdb
Contact Us This 00 [resents Gala aoess gtions tor PO enty 102210/ 1Kipped
Questions about e 5a00 My b sert 1 INOSwwpdb ong
Fblsston Data downioed optors:
o + Btructure coordinates (PO meC)
Y + Structure coordnates (POONL)
Agreerant + Structure coordnates (POO]
+ Swuctue coordnates (ROF)
e o Xty dfvaction datas POG \mwnCH)
FAQ
Furiher resources for eetry 102210000 1hip'peb st PDBe  POBy  RCSS POB
oo@o Oowniosd Archive Cne waPOR
RSO POO #p | POSe Ntp | POO) Np Nature Structurel Bioiogy 10, 60 2003

HNows & Aaneuncements natczons ok 10.1000/ab 1200-900
Memters Arcivwe Seapshets More publicstions
PDBj ¢ eMRE BPDBe (DB 000 poo) rony

bt

g Founditon

- 4] e —
PDBJ Mlnez RDB _'_‘_“:..:_—::1:‘_.:.:.‘::..: O
(httpS:”pdbj .org) Se—mmmomecee e ’ “‘%

. Relational database working behind the PDB;.
« Docs: https://pdbj.org/mine-rdb-docs
- Complete database schema with diagrams.
. Web SQL interface: https://pdbj.org/mine
. REST API: https://pdbj.org/rest/mine2_sql
. SQL dump: ftp://ftp.pdbj.org/mine2/
- Requires PostgreSQL >= 9.3
- See https://pdbj.org/help/mine2-rdb-local-install
. Many examples: https://pdbj.org/help/mine2-sql
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Schema diagrams
https://pdbj.org/mine-rdb-doc

mp_bond

o Secure Mipspeieny .
133093 PDB' g BAN MAOX W
) B)

SQL Search ? —_—)

Home
ma

A running example on PDBj web site.

34

Integration with SIFTS

« “Structure Integration with Function, Taxonomy and
Sequence” developed by PDBe & UniProt.

- https://lwww.ebi.ac.uk/pdbe/docs/sifts/

. Integrates UniProt, NCBI Taxonomy, Gene Ontology,
Pfam, EC code, PubMed, SCOP, CATH with PDB.

. The “Quick access” data of SIFTS are integrated into the
PDBj Mine RDB.

— c.f., https://www.ebi.ac.uk/pdbe/docs/sifts/quick.html

35
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New integration

. Chemical Component Dictionary (cc)

- PDB's (3-letter) chemical components

~ Includes InChi keys, SMILES, etc.
. Chemical Component Model Data (ccmodel)

- Xref to Cambridge Structure Database (CSD)
. BIRD (prd)

- “Biologically Interesting Molecule Reference
Dictionary”

— Peptide-like antibiotic and inhibitor molecules.

36

Example1: Gleevec using PDBj-Mine

® 132905 Enghen B4 MAPR REPR BI04
J atate

Proten Data Bars J2pan
——

Chemie search ?

Search of Ohemvcal Component Dcticoacy &

Search  Reset

00U SPDB §="- g

Copyright © 2013-2017 Proten Data Bank Jopan
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Explore 1T46: Gleevec using PDBj-Mine (cont.)
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Explore 1T46: Gleevec using PDBj-Mine (cont.)

Parsmatars for Flactrom Genniy Mop
At the PORI Dcirmn Demaity Mag Viewer
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Example 2. PDB entries containing “HEM”

PDBx/mmCIF: 101m - Protein Data Bank Japan

SELECT pdbid
FROM pdbx entity nonpoly
WHERE comp_ id = 'HEM'

L . | ’ + atom_type
S et + atom_site
T + pdbx_poly_seq_scheme
+ pdbx_nonpoly_scheme
+ pdbx_struct_assembly
e e e + pdbx_struct_assembly_gen
+ pdbx_struct_oper_list
+ pdbx_struct_special_symmetry
T P + pdbx_struct_conn_angle
Desctpeer HYOGLOBN, SUIATE 0N, POTORORPARN X CONTAIING ., g + pdbx_audit_revision_history
Functional 8920 b, oxygen storage, cxyge b, heme, cxygen k2 + pdbx_audit_revision_details
s o s e s + pdbx_audit_revision_group
Totw numberof 1 e + software
T s oes + pdbx_validate_torsion
e S— Resp08 ¢ - pdbx_entity_nonpoly
et RIS o~ [entity_id]name comp_id
o T T R AN s 2 SULFATE ION S04
xperimentat xuvmrw:;:uqumh were 3 PROTOPORPHYRIN IX CONTAINING FE |HEM
— ey & N-BUTYL ISOCYANIDE NBN
a0 0 tnass ¢ 2520 201 ¢ 262 o
it Moae 5 water HOH

& Secure g . IF

101m

+ pdbx_xplor_file

+ struct

+ struct_keywords
+ struct_asym

+ struct_biol

+ struct_conf

+ struct_conf_type
+ struct_conn

+ struct_conn_type
+ struct_site

+ struct_site_gen

+ database_PDB_matrix
+ atom_sites

“‘mmCIF tree view”

“pdbx_entity_nonpglly“ category
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PDB entries containing “HEM” sorted by the number of
HEM's in asymmetric unit

SELECT a.pdbid, count (DISTINCT a.id) AS cnt
FROM pdbx_entity nonpoly e
JOIN struct _asym a ON a.pdbid = e.pdbid

AND a.entity id = e.entity id

WHERE e.comp_id = 'HEM' D | oo TR M
GROUP BY a.pdbid o Sece. noe Do
ORDER BY cnt DESC [ % English BAN MERX WMEX #3of

aolidm

S
— |
Example 3. BIRD: Biologically Interesting
Molecule Reference Dictionary
. See https://www.wwpdb.org/data/bird
- Antibiotics, inhibitors, etc.
In 1TKQE:
_pdbx molecule features.prd id PRD 000154
pdbx molecule features.name 'MINI-GRAMICIDIN A DIMER'
“pdbx molecule features.type Polypeptide
_pdbx molecule features.class Antibiotic
_pdbx molecule features.details
; THE N-TERMINI OF THE TWO IDENTICAL PEPTIDES, EACH
A TRUNCATED GRAMICIDIN A WERE LINKED BY A SUCCINIC
ACID IN A HEAD-TO-HEAD MANNER.
#
43
S|
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Combining with BIRD

Find PDB entries containing antibiotics
of molecular weight less than 1000 Da.

SELECT mf.pdbid, rm.name

FROM pdbj.pdbx molecule features mf

JOIN prd.pdbx reference molecule rm
ON rm.prd_id = mf.prd_id

WHERE[rm.class = 'Antibiotic'

AND rm. formula weight < 1000.0

The “prd” schema (for some historical reasons...)

https://pdbj.org/mine-rdb-docs?schema=prd

List BIRD entries or their types according to popularity

SELECT prd_id, name, COUNT (pdbid) SELECT type, COUNT (pdbid)

FROM pdbx molecule_features FROM pdbx molecule features

GROUP BY prd id,name GROUP BY type

ORDER BY COUNT DESC ORDER BY COUNT DESC  rotsl numberof resuits: 17
Total number o resuls: 835 [om—
prd_id: 7R0_000020 counts 1032

name: D-Phe-Pro-Arg-CH2C!
type: Oligopeptide
count: 51

count: 146
prd_id: PRD_000238 type: Cycic peptide
name: Ac-Asp-Giu-Val-Asp-CMK count: 130
count: 46

type: Polypeptice
prd_id: PRD_000142 count: 117

name: Cyclosporin A
type: Glycopeptive
count: 30
count: 38

prd_id: PRD_000398 type: Cycic depsipeptice

name: 5
threonyl-L ~norieucyl-L count: 23
[amino{iminio)methyl}-L-ornithinamide
type: Thiopestide
count: 29 count: 18
prd_id: PRD_001243 type: Peptaiol
count: 15

name: CARFILZOMIB, bound form

counts 28 pryr——
counts

)

s T

— B

prd_id: PRD_000557 type: Upopeptice

— 45 oot 3

St SN
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Example 4. Combining with CC model

Find PDB entries containing a compound corresponding
to a Cambridge Structure Database (CSD) entry.

SELECT p.pdbid, p.id, p.name, r.db code

FROM pdbj.chem comp p

JOIN ccmodel.pdbx chem comp model m
ON m.comp id = p.id

JOIN ccmodel.pdbx chem comp model reference r
ON r.model id = m.model id

WHERE[ r.db_name = 'CSD' AND r.db code = 'YARXEW'

The “ccmodel” schema.

https://pdbj.org/mine-rdb-docs?schema=ccmodel

46

Combining with CC
Find PDB entries containing monomers with the given InChiKey.
/ The “pdbj” schema is the default and can be omitted.

SELECT p.pdbid, p.id
FROM pdbj.chem comp p

JOIN cc.pdbx chem comp descriptor cc
ON cc.comp id = p.id
WHERE] cc.type = 'InChIKey'
AND cc.descriptor = 'ZKHQWZAMYRWXGA-KQYNXXCUSA-N'

Chemical Component Dictionary entries are under the “cc” schema.

For complete information:
https://pdbj.org/mine-rdb-docs?schema=cc

47
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Integration with GlyTouCan ppBj=2= D

Prrey
Exr [ oemy) = smse: o s

Listing PDB ID's that contain GlyTouCan entries.

SQL Search ?
SELECT cc.pdbid, g.acc
FROM glytoucan.chem comp g
JOIN chem comp cc
ON cc.id = g.chem comp id

SQL Search ?

"RLURA

R )
— 0

— ooerPDB 5=-2

ey
ace: Gso720WY

(Y The “glytoucan” schema contains only

2 o 1 table: chem_comp
i" kindly provided by the GlyTouCan team
- & Dr. |. Yamada.

ey
acer Gso720WY

it
ace: Gso720WY

48

Another CC example (sugars!)

SQL Search

R - ‘ Find all “saccharides” from the Chemical
- Component Dictionary.

SELECT comp_ id, type, name

FROM cc.chem_ comp

WHERE type ILIKE '$saccharide%'

4

Total mumber of results: 536
comp_idi 045
types O-SACCHARIDE

name:
beta-0-

There are too many varieties in annotation:
coma_ta: 047 D-SACCHARIDE, D-saccharide, etc. :(

type: O-SACCHARIDE
name:

2-(acetysamins) 2-Geoxy-6-0-hosn0%-sha D ghacopyransse.
comp_id; 080

types O-saccharice

name:
3 mee

comp_id: OMK.
type: LSACCARIOE

name: Lrbeoyranose

comp_id: ONZ
type: SACOHARIDE

name: 2-cesxy-6-0-phespheno-beta-D-arabina-hexopyransse

comp_id: 0TS
type: O-saceharide 1.4 and 1,4 bnking

name:

| e o | 49
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If you want to do complicated queries,
we may be able to help!

Feel free to ask any questions at:
https://pdbj.org/contact?tab=PDBjmaster

50
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