
Data Archiving for EM Structures 

Cathy Lawson 

Rutgers University / RCSB PDB 

cathy.lawson@rutgers.edu 

March 16, 2011 NCMI Workshop 
UT Houston 



!  EM Data Bank (EMDB): Maps 
!  Protein Data Bank (PDB): Models 
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EMDB created 
@ PDBe (UK) 

Workshops: 
“one stop shop” 

needed! 

2nd map deposition 
+distribution site 

@ RCSB-PDB (USA) 

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

Data remediation 

3D Web Viewers 

EM VTF 
Model Challenge 

Bacteriorhodopsin 
Model deposited in PDB 

1990 



February 2011: Congratulations are in order to the cryoEM 
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 reconstruction 
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 Å. 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. 

EMDB Reaches 1000 entries! 



Predicted Growth (maps) 2010:  103 entries  
2020:  104 entries 

EM deposition 
 integrated in wwPDB 

EM “Validation 
Suite” 





Portal to Deposit and Search Services 

PDB  3IYD EMD-5127 

Links maintained between 
EMDB and PDB 



Visualization 

Java (web) viewers: 
–  EM Viewer (map only) 
–  OpenAstexViewer  (map

+model) 

Programmatic Access: 
–  SOAP-based web service 

(implemented in Chimera) 



!  Batsals slides 
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In the works:  single interface for deposition and 
processing of all structural biology data, including EM 



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 



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 



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 



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 



Open Questions 

!  What other data should be collected? 
!  Are there data that should not be collected? 
!  How should the maps be validated? 
!  How should the models be validated? 
!  Who should make the recommendations? 



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 

September 2010  
EM Validation Task Force 
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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 (2nd link for this talk in 
the interactive workshop agenda) 


