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Oldest freely available biological database
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Why deposit to the PDB?

* To make your data publicly available

* Required by journals

EMBL-EBI



OneDep deposition system

WORLDWIDE

@PDB wwPDB Deposition: D_8000200080 -- Requested ID: PDB

PROTEIN DATA BANK

_ Replacement sections and re-upload files

All items General upload instructions
L
Mandatory items « Click 'Browse' to upload your file. Once the file is uploaded, select the file type from the pull-down list. If you have uploaded more than cne file of each type, use the check box to select which file should be used.
| « After upload, you must review the summary page carefully as it will tell you whether your data has been upleaded and interpreted correctly.
« The gzip and bzip2 compression formats are supported for all uploaded files. Archive formats such as tar and windows ZIP archives are not supported.
Navigation Coordinate upload instructions
Instructions Coordinates may be deposited as either mmCIF or PDB formatted files. We encourage you te use pdb_extract to prepare mmcCIF formatted file. If you are using a PDB formatted coordinate file, please check the following PDB format requirements prior to file upload:
Communication

« A TER record is placed at the end of every polymeric chain.

LSS

Re-upload files « TER records are not present within a polymeric chain. Some refinement packages insert extra TER records at gaps within a chain. Please remove the extra TER records.
Upload summary + Mo TER records should be included at the end of non-polymer residues such as ions, ligands, or waters.
a | Admin « PDB format files with misplaced TER records will result in incorrect format translation and data extraction - which may result in data loss during annotation.
~ Contact information « Depositions comprised of multiple models should include MODEL and ENDMDL records. The medels should be listed sequentially in columns 11-14.
+ Grant inf i « If there are alternate conformations in the structure, the alternate conformation indicater must be provided in celumn 17 of ATOM and HETATM records.
rant information « There should be only one END record at the end of the file.
v Release status
v

Entry title & author
v Citation information

4 | Macromolecules - ~
1) AMMONIA CHANNEL pdb2nuu.ent 2.05 MB [ coordinates (PDB format) ¢ | T
v 2 NITRD.GEN REGULATORY r2nuusf.ent 4.21 MB [ mmCIF (structure factors) < 1 .
4 | Data collection

v Crystal Information
v Collection Source
v Collection Statistics
4 | Refinement
¥ Refinement
Ligands
Biological assembly
Validation reports
Summary & conditions
Downloads & reports
|| Allfiles
|| Generated mmcCif
[ D]

Lem S

deposit.wwpdb.org EMBL-EBI




What does deposition involve?

* File validation
* wwPDB validation
* Form filling

* Annotation — including more validation

EMBL-EBI



File validation

*  Model file in mmCIF or PDB format
 data harvesting (refinement stats) is better in mmCIF format
« Refmac and phenix can output mmCIF format
 http://www.wwpdb.org/deposition/PDBxDeposit

* Data is checked for:
« Valid file
- Can we read it!
« NMR models are consistent
+ Residual B factors

« “unusual” occupancies
* Negative

- Qver 1

http://www.wwpdb.org/deposition/PDBxDeposit EMBL-EBI



http://www.wwpdb.org/deposition/PDBxDeposit

wwPDB validation

* Ligands checked by graph match to wwPDB Chemical
Component Dictionary

* pdbe.org/chem
* Pre-submission wwPDB validation report

« (Geometry issues
» Polymer
- Ligand

+ Chirality issues

* Fit of model to data

EMBL-EBI



wwPDB validation

wwPDB validation pipeline 1.0

Geometry Fit to Ligand Comparison
data | geometry to other
PDB entries

EMBL-EBI




wwPDB validation

How well does the model
back-predict the data?

Metric Percentile Ranks Value
Rfrec I 0.189
Clashscore IR
andran outliers I

Atoms bumping into
each other

Rama

Sidechain outliers I I T A%
RSRZ outliers NN

Wavse

Surprising bond
angles

merter

I Fercentile relative to all X-ray structures

uF‘EI’EE-I"l[ilE relative to X-ray structures of similar resolution

Atoms not in electron density

EMBL-EBI




Interesting geometry f
/GPB 2.9A

Metric Percentile Ranks WValue
Clashscore 0 M 0
Ramachandran outliers E N 1 .5%
Sidechain outliers N 17.5%

Worse Better
Iﬁ}lm"-n[lh} relative to all X.ray structures

[l Percentile relative to X-ray structures of similar resolution

EMBL-EBI




RSR: Measure of how well a residue fits

( ( )( Using Mogul its local density (Jones et al., 1991)
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. . PDB: 3IB0 (1.4A)
Poor density for ligand

&=
N>

Ligand diclofenac not
# supported by electron
2 density

https://www.ebi.ac.uk/pdbe/
entry/pdb/3ib0/bound/DIF

Metric Percentile Ranks Value
Rfrec I T 0,219
Clashscore IR . 4

I 0.3%
. 11%
W 10.6%

Waorse Better

Sidechain outliers EENNS
RSRZ outliers

0 Percentile relative to all X-ray structures

[l Percentile relative to X-ray structures of similar resolution

Acta Cryst. D69, 150-167 (2013) EMBL-EBI



OneDep - highlighting outliers

. < i m -t List requirements ) Download validation reports
e O e ry All items

Mandatory items The status of the validation calculation is: finished

In order to submit your structure, download and review the validation report.

 (Clashes Navgaton
Instructions Validation report

v
v Communication « D 8211000289 val-report-full P1pdfV1 (Fri Mov 3 09'56°25 2017)
v Re-upload files
v Upload summary XML file:
Y Bond |en thS e ;Umiﬂ - D 8211000289 val-data P1.xmLV1 (Fri Nov 3 08:56:26 2017)
Contact information
% Grantinformation Overall quality at a glance:
! Eeleﬂiilsitusih Metric Percentile Ranks Value
v Entry title & author
~ Citation information Riree - 0.187
° B n n | 4+ i Macromolaculas Clashscore Bjsms — 16
+ 1) SERINE PHOSPHATASE
a Data collection Ramachandran outliers I 0
] Cryslal_lnformallnn Sidechain outliers I 0.7%
% Collection Source
v Software Used RSRZ outliers M W S5 2%
{ ] O S etwee v Collection Statistics Worss Botenr
I I I l . Refinement [l Percentile relative to all X-ray structures
% Refinement [ Percentile reiative to X-ray structures of similar resolution
. . % Ligands
al I I I I IO aCI S 3 Assembly Major validation issues
¥ Related entries
4 [Validation reports
| _t ' | % Summary & conditions Geometry validation issues
I I UC eo I eS Log out } The following major geometric issues were identified in the polymers in your entry.

Please check the following issues carefully. If required upload corrected coordinates.
Clashes

The following atoms were found to be less than 2.2 & apart and are considered too close unless they are covalently bonded.

Residue(model/chain/number/name) | Atom | Residue(model/chain/number/name) | Atom | Distance between the atoms
1/a/56/SER oG 1/8/71/LEU HD13 |1.58
1/A/90/ASP oD2 1/A/2086/HOH 1o} 1.88
1/A/2085/HOH [0} 1/A/2086/HOH 1o} 2.16

Please click the link at the top of the page to view your validation report.

EMBL-EBI




e Molecule 1: Hemagglutinin

Chain E:
L ] [ ] [ K ] [ L ] LN ]

LN -
ooma e}
R o Mo s DT b ) 0 (RS £ 0 - - 8« L] FLE TE-T - =1
“HHHEm || o 4 B i P - - o m e S EMEm @ e e =1
B S o =i} = = == = = @@\d®AEBE = = mEEs TE= = E N Ew

= -] - - = - o o @ o "
o R -] [ = o o8 o o =
=1 e - = = =1 - o
= - - - - = = o = -

= - = M -om o Bl m
o - OF T T 7S o g ]
- = o e - e
> = = o @Eo w0 =

i L]
o
Mmoo
I |

0aTey @
cate ®
5309

PDF available on wwPDB websites
XML available

Viewers use this to display validation
COOT
LiteMOL @PDBe
PyMOL (PDBe plugin)

PDBe.org EMBL-EBI



What do we need?

Mandatory items in deposition
* Red in the deposition interface

*  Admin information
* Who are you?
* When do you want your entry released?
° Sequence information for each macromolecule
« Better to add this to your file in advance — ccp4i2 does this for you
* Data collection statistics
* Where did you collect your data?
* Refinement statistics
* Normally parsed directly from your uploaded file
* Ligand identity

EMBL-EBI



Form filling

* Controlled vocabularies
- Beamlines
» Detectors
+ Software
* Sanity checks / Cross validation
- Wavelength of greater than 2.0 is unusual
» Resolution of data collected is higher than you refined!

» Detector type is linked to detector

EMBL-EBI



Diffraction ID*: 0 1

Data collection temperature (K}*: @ 10 t Warning: Expected a value between 80.0 and 300.0
Data collection temperature " [
details:
Diffraction Radiation
Protocol+: @ O Laue C maD ® SINGLE WAVELENGTH
Monochromator: i ] [
Scattering type*: 0 electron neutron 2 x-ray
Diffraction Source
Source type*: ©® |SYNCHROTRON 3
Source details*: © |[DIAMOND BEAMLINE 102 |
Wavelength or list of wavelengths _—
used for this experiment (A)*: i ] 15 ' Warning: Expected a value between 0.5 and 2.0
Diffraction Detector
Detector®: @ [EIG | [ A Value notin the enumeration list for this ilem.]
Detector type*: i ] [DECTRIS EIGER X 16M ] [ A No value present for this mandatory item. ]
. DECTRIS EIGER X 500K
Date of collection*: [ ] 2
DECTRISEIGER R 1M ey
Optics: (i ] ]
DECTRIS EIGER R 4M

. . DECTRIS EIGER X 1M

DECTRIS EIGER X 9M

 Continue to nextsection e

EMBL-EBI




Biocuration (annotation)

Ligand matching to dictionary py
All identical chemicals have the same code

Taxonomy
Seguence matching to UniProt

Highlight mutations, conflicts, tags etc
Assemblies = seecse
Standardising of representations — helping make PDB searchable

Sanity - is that really purified from human hearts?

4.5 FTEs for all of Europe and Africa- >4000 structures a year

EMBL-EBI




Can you try it out?

°* YES
 pdbe.org/deposition

* gives a link to a validation server which can be used prior to
deposition

* https://validate-rcsb-1.wwpdb.org/

EMBL-EBI
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New wwPDB developments SIPDB

PROTEIN DATA BANK

PDBx/mmCIF V5

More metadata for EM derived models
all EM categories except em_map

Better audit information

Some data standardisation
work still on-going to clean up data

wwPDB.org EMBL-EBI



Coming soon

Versioning

Update released entries
And retain the ID code

Details yet to be finalised

EMBL-EBI



Getting data out of the PDB

™ pdbhelp@ebi.ac.uk
T proteiridatabank =
! @PDBeurope

PDBe

Protein Data Bank in Europe EMBL-EBI




Searching the PDB made simple

At PDBe we’ve implemented:

» Auto-complete search suggestions

» Facets to narrow down search
results

‘‘‘‘‘

nnnnn

pdbe.org EMBL-EBI



Challenges — from archive to resource
PDB is a historic archive

» “Archive” —i.e., what was * Integrate with other biological
described in the literature & chemical data

* Integrate structural data on

* We have to accept and
scales from atoms to cells

distribute everything
+ Deliver appropriate structure
data to non-experts (in

* Organised by entry not context of their work)
molecule/complex/function

EMBL-EBI
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MetaData is vital - Sequence databases

%
-
11 ’ .
* “Coordinates by Prot
themselves just specify
° Taxonom
shape ang’ arelno.t | Y
necessarily of intrinsic W VA
' ' Taxonom
biological value, unless Browser'
they can be re/ate’c’j 0 . b hjication
other information.
Europe
. PubMed
Gerstein, (2000) Central
Nature Structural Biology 7 960 - 963 )
* Function
DrucBank

Drug & Drug Target Database

EMBL-EBI



Turning an archive into a resource

* Easily searchable

* Quality assessment

* Standard comparisons

* Cleaned up data * Flag irregularities

« Standard vocabularies

* Value-added information

EMBL-EBI



Lots of data clean-up locally

Historical data in the PDB are noisy
How many ways can you spell ‘engineered’?

Moolecular Replacment?

Ribosomal RNA names

Lots more

EMBL-EBI



Improving the Resource
The problem with the PDB is...

* | can’t find what | want

* Too many false hits when | search
*  CaM, CaM-Kinase, CaM binding protein, Cam-like...

* Results are too complicated

Which lysozyme to use? 1600 structures from 50 species!
Which is best?/what is best?

* Redundancy

How many unique human protein structures?

EMBL-EBI



What is needed to answer such queries”

* |Improved data quality

* Cleaned up data

« Standard vocabularies

* Value-added information

° Intuitive ways to present 3D
structure information

» 1D-3D mapping

* Images, images, images!

EMBL-EBI



Using images to convey information

) e 4
B D oD, &
ok L.-, P %
[Nl . T
Lo SRS

* Where is “my protein” in this
assembly?

°* How many unigque
macromolecules are there Iin
this complex?

* What is the overall shape of
the complex?

* Where is this sequence or
structure domain in the 3D
structure?

EMBL-EBI




Searching the PDB made simple

At PDBe we’ve implemented:

- Auto-complete suggestions

* Facets to narrow down search A
results -

- Quality presented on search | T —
results ——

e«
o o @

* Four views of results

+ Moving away from entry-centricity

pdbe.org EMBL-EBI



QD) Protein Data Bank in Europe

WG, I

|hema| | Search

Author GO process Gene Journal

Hemann M (2) hematopoietic progenitor cell differentiation (29) hema (3] Am. J. Hematol.

Hemann C (2] hematopoistic stem cell differentiation (21) HEMA (2)

Safavi-Hemami H (2] regulation of hematopaoistic stem cell differentiation HEMAL (2)

(16) hemAT (2)
hematopoietic or lymphoid organ development (3]

Molecule name Organism Sequence family Structure domain
Hemagglutinin (411) Hemachatus (2] Hemagglutinin (372) Hemagglutinin (Hal Chain): Chain: A;
Hemagglutin o (119) Hemachatus hasmachatus (2] Hema_ssterase (17)
Hemagglutln Hemagglutlnln 117) Hemachatus haemachatus (Rinkhals) (Sepedon Hema_stalk (1) Hemagglutinin: Chain A, domain 2

haemachatus) (2)
hemadsarption wirus 1 (NIH 47885) (2)
HEMAM (1)
HEMAN (1)

Hematopoistic cell kinase (31)
Hematopoietic prostaglandin D synthase (22)
Hemagglutinin-neuraminidase (21)
Hemagglutinin-esterass (18]
Hematopoietic protein-tyrosine phosphatase  {13)

Hematopoietic cell protein-tyrosine phosphatase

Infectious hypodermal and hematopoietic necrosis
virus (1)

(12)
Hemagaglutinin glycoprotein (3)

Infectious hypodermal and hematopoietic necrosis
virus (IHHNV) (Decapod penstyldensovirus 1) (1)

More...

Previous featured structures

News

Events

Hemagglutinin Eckodomain; Chain B

Influenza hemagglutinin fragments

L e e = = e e IS R e

As of 28 December 2016 the PDB contains 125463
entries (latest PDB entries, chemistry, biology) and EMDB

contains 42932 entries (latest map releases, latest

header releases, latest updates).

EMBL-EBI




Protein Data Bank in Europe

Bringing Structure to Biology

Search results

efine query: |

== Macromolecules (11)
Hemagglutinin
Hemagglutinin HAL chain
Hemagglutinin HAZ chain
Cuter capsid protein WPE*
Cuter capsid protein sigma-1
HA-17

HA3Z

HATO

Outer capsid protein WP5*

Molecule type (1)

Interacting macromolecules (100+)
Interacting compounds (46)

Species name (100+)

= b+ ke

Experimental methods (2)

= Assembly composition (3)

polysaccharide/protein complex
protein/protein complex

|JI'DtEiI1 structure

+ Assembly polymer count (13)

4 Homo [ hetero assembly (2)

4 Journal (35)

Daralutinm dictribhotian

PDB 5t6s contains 3 copies of Hemagglutinin in assembly 2. This protein is highlighted and viewed from the front.

& View basket (0)

1 Release date (desc) <




@ & & % O (4] v  Source

Source  Asymmetric Unit
v Apply
v  Validation Report
v Apply

v Domain Annotation

Type  Select
v Apply
v  Polymer Visual ©
+ Type Cartoon

+ Coloring  Chain ID

v  HET Groups Visual ®
+ Type Balls and Sticks

+ Coloring Element Symbol

v  Water Visual ©
4+ Type Balls and Sticks

+ Coloring  Element Symbol

v  Density : 2Fo-Fc fo]
+ Iso Value (o) — 15
+ Color

Show Around Selection

EMBL-EBI :

pdbe.org/2az9



& X 0O %) v  Source
Source Asymmetric Unit

4 Apply

v  Validation Report

4 Apply

v Domain Annotation

Type Select
v Apply
v Polymer Visual ©
+ Type Cartoon
- Coloring Chain ID
v Density ©

EMBL-EBI i

pdbe.org/5gaq



Improvements for viewing entries

1.6 GB

1572x% less

1.03 MB

Cryo-EM structure of Zika Virus mmCIF+CCP4 BinaryCIF
Cartoon model + EM Surface All data CS+DS

EMBL-EBI




Molecule

UniProt

Pfam » e kinase-, DNA gyrase B-, and 7 190 proteir
Chain A --__I__
Quality III--I-II- ll- I R I-II---I-IIIl--_I
Sec. Str. B B N (T [—

CATH 4 “Heat Shotk Protein 90
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3=
g
=
054

H o )

2yi7:A (Ann:tsti:rv v C

EMBL-EBI




New features — available for testing and feedlback
° Advanced search

° https://wwwdev.ebi.ac.uk/pdbe/widgets/advance-search-
test/search

EMBL-EBI


http://wwwdev.ebi.ac.uk/pdbe/widgets/advance-search-test/search

USEFUL STUFF el :

* Use PDBe because it's useful

° If itisn’t, tell us how to iImprove

EMBL-EBI



You, for providing the data! ...~

™ pdbhelp@ebi.ac.uk ) R e .
@ proteindatabank " "'.ﬁ;,PDBe-OrQ
. @PDBeurope e




