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= EM Data Bank (EMDB): Maps
= Protein Data Bank (PDB): Models
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Growth of EM entries
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PDB
EMDB

EMDataBank.org

Unified Data Resource for CryoEM

Workshops:
“one stop shop”
ngedeq!

1000
7 o]
§ 800
.‘i &hD
° AU
=
8 400
= e
o 200
= ) ;
1990 2002 2003
IR J
EMDB created
@ PDBe (UK)

Bacteriorhodopsin
Model deposited in PDB

EMDataBank.org

Unified Data Resource for CryoEM

= B
> 5 i

- E

20042

la

|l

;"E\EDE

2007

2nd map deposition
+distribution site
@ RCSB-PDB (USA)

2009

AN

)

2010
DA

Data remediation

EM VTF
Model Challenge

Joint Map + Model deposition
Systems @ PDBe and RCSB-PDB

3D Web Viewers




EMDB Reaches 1000 entries!

February 2011: Congratulations are in order to the cryoE
community for reaching a significant milestone: more than
1000 maps representing a wide variety of biological
assemblies are now archived in the EM DataBank. This
achievement comes just nine years since EMDB began\;‘in
2002 and reflects the rapid growth of cryoEM reconstructiohf
methods and their increasingly wide application in structural
biology research. A record 238 maps were deposited in 2010,
including ten with reported resolution between 5 and 3.3 A. In
comparison, it took twenty years for the Protein Data
Bank, founded in 1971, to reach 1000 entries. The
increased interest of the community in archiving map volumes
resulting from EM reconstruction experiments signals the
potential for EMDB to develop into a major structural biology
resource over the next decade.
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Predicted Growth (maps)

Total Structures

2010: 1023 entries
2020: 104 entries
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EMDataBank.org: Unified Data Resource for CryoEM
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The Unified Data Resource for Cryo Electron Microscopy

EMDatalBanrk. org 1S 8 Joint effort of the Protein Databank in Eurcpe (PDBe), the Research Collaboratory for Structursd
Biginformatics (RCSB), and the National Center for Macromolecular Imaging (NCM]) 10 create 3 glotal degostion and retrieval
network for cryofM map, model and aaocuted metadata, as werl as a portal for software toohs for standardited map format
COMVErSIon, Mag, segmentation and model assessment, visuaslization, and data integration.

Recently Released entries
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Molecular Architecture and Structural Transitions of a Clostridium thermacellum Mini-Cellulosome.
Garcla-Atvares 8, Molerc R, Dias FIN, Pradex JA, Fortes CM, Smith 5P, Romidlc M), Carvaiho AL, Lorca O

5255 [ PO | ACSH ) 200812415 RELEASED ON 2011-02-15 kowecrsl 248

Sewing the portal in herpes simplex virus type 1 B capsids.
Rochat RM, Liv X, Murats K, Negeyema K, Rixon FI, Ovu W

1873 { POAe | RCSH ) 20118-02-00 AELEASED ON 20110029 wngeiernch

Domain movements of HAP2 in the cap-filament complex formation and growth process of the
Bbacterial flagetium.
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EMDB reaches 1000
entries!

Congratulations ase in
order to the cryol™
community for
reaching a signficant
miestiong: more than 1000 maps
representing a wide vanety of
biclogical assemblies are row
archived in the M DataBlank.
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Read more

Announcement - Change in
EMDB Hold Policy for Maps

Effective January 2011, the option
to hold EM map volumes for two

yeors before release to the putic
wil 20 langer be availabre.

Read more




Portal to Deposit and Search Services

Deposit EM Maps

e USA: http://emdep.rutgers.edu/
e UK: http://www.ebi.ac.uk/pdbe-emdep/emdep/

Deposit 3D EM map reconstructions to the EM Databank:

Search EMDB
Browse/Search the EMDB:

e USA: http://emsearch.rutgers.edu/

e UK: http://www.ebi.ac.uk/msd-srv/emsearch/

e EMDB Full Text Search (alpha):
http://www.ebi.ac.uk/emdb-srv/search/?advsearch=1

Links maintained between
EMDB and PDB
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Visualization

EM Viewer e Astex Viewer
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Java (web) viewers:
— EM Viewer (map only)

— OpenAstexViewer (map
+model)

Programmatic Access:

— SOAP-based web service
(implemented in Chimera)



EM Map = Model Joint Deposition
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wwPDB Common Deposition & Annotation Tool

In the works: single interface for deposition and
processing of all structural biology data, including EM
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Content of EMDB entries

= EM map (ccp4 format)

» Experimental details (xml)
— sample information
— specimen preparation
— imaging parameters
— reconstruction details
— fitting details

= Rarely: FSC resolution curves, images, layer lines or
structure factors, map slices, masks

EMDataBank.org

Unified Data Resource for CryoEM



Content of PDB entries for EM structures

= Atomic coordinate models fitted to EM maps

= Matrix representations and parameters for
point and helical symmetries

= Structure factors

= Experimental details
— sample information
— specimen preparation
— imaging parameters
— reconstruction details
— fitting details

EMDataBank.org

Unified Data Resource for CryoEM



Annotation: What is checked?

» Metadata checked for consistency
= EMDB map:
— converted to redistribution format (CCP4)

— visually compared to original uploaded map
(spider, mrc, ccp4)

— Map scale, map origin, author-recommended
contour level, map statistical profile, hand
= PDB model:

— Polymer Chemistry

— Geometrical checks for inter and intra molecular
features

— Biological assembly

* Visual inspection of model fit in map
EMDataBank.org

Unified Data Resource for CryoEM



Some Issues

= CCP4 map format not ideal for all circumstances
= Minimal map, model-fit-to-map validation

= Geometry checks may fail because of modeling
procedures used at low resolution

= Number of atoms and chains larger than can be
accommodated in current PDB format

EMDataBank.org

Unified Data Resource for CryoEM



Open Questions

= \What other data should be collected?
= Are there data that should not be collected?

= How shou
= How shou

= \Who shou

EMDataBank.org

Unified Data Resource for CryoEM

d the maps be validated?
d the models be validated?

d make the recommendations?



September 2010
EM Validation Task Force

Co-Chairs:
Richard Henderson
Andrej Sali

Charge:

Advise EMDataBank.org
on approaches to validate
maps deposited to EMDB
and models deposited to
PDB that are obtained
from cryoEM data
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EM Deposition & Retrieval Tutorial
and Guide

Workshop participants can view a completed
deposition and can create practice depositions at the
demo site: http://emdep-staging.rutgers.edu

See separate Tutorial/Guide (2" link for this talk in
the interactive workshop agenda)



