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Starting with ... 

This presentation is about PDBj services 
for electron microscopy (EM) data. 
 
But, many of you may not be so 
interested in EM. 
 
Then, I start not with EM data, but... 
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Function within shape 

PDB 1w60: 
PCNA 
from human 
 
 
PDB 1vpk: 
DNA polymerase beta 
from bacteria 
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DNA 

DNA clamp DNA polymerase 

replication 

monomer oligomer 



Shape similarity search & 
3D fitting 
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Example #1: DNA clamp 5 

>100 DNA clamps (2mer & 3mer) found 



Omokage search 
Omokage search (shape similarity search service) 
 Overall morphology similarity ... 
 
URL: http://pdbj.org/emnavi/omo-search.php 
 
Search from: ~200,000 structures 
 (PDB deposited units + PDB biological units 
  + EMDB maps) 
 
Search by:  
 - structures in EMDB/PDB 
 - uploaded original data 
  - 3D density map (ccp4/mrc format) 
  - atomic model/SAXS bead model (PDB format) 
 
Search method: see our poster, 3P004 
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Omokage comparison 

model 

distances 
of all pairs 

sort by 
length 

50 dots 
1225 pairs 
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Seeing comparison results 8 

Shapes (by Jmol) and statistics are shown 



Similar shapes ? 9 

External link to “gmfit” 



gmfit 10 

gmfit: 
- URL: http://pdbj.org/gmfit/ 
- “a program for fitting subunits into density map of 
complex using GMM (Gaussian Mixture Model)” 
- developed by Dr. Kawabata 
- see our poster, 3P005 



Well-fitted! 11 

Fitting of PDB-3ify + PDB-4hkh by gmfit 
(Jmol: interactive 3D structure viewer ) 

Side view 



Example #2: Molecular mimicry 12 

Green, Curr Biol., 2000 

RNA 

Protein 

Molecular mimicry 
分子擬態 

Protein 



Example #2: Molecular mimicry 13 

G 

Tu 

Tu Tu Tu Tu G Tu 

EF-G structures found by search for EF-Tu complex 



Example #2: Molecular mimicry 14 

Fitting of PDB 1ob2 + PDB-1elo by gmfit 

protein fits 
RNA 



Example #3: low-resolution 3DEM data 

EMDB 2189: 
RNA polymerase II 
from human 
at 25Å resolution 
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Electron Microscopy Databank (EMDB): 
 - Databank for 3D density map data 
 analyzed by EM 



Example #3: low-resolution 3DEM data 16 

many RNA polymerase II structures found 
irrespective of 
 - data types (density maps / atomic models) 
 - resolutions 



Example #3: low-resolution 3DEM data 17 

Fitting by gmfit 

Side view 



Example #4: SAXS bead model 18 

Simulated SAXS 
bead model 

PDB-1a00 
hemoglobin 

Upload to the server 



Example #4: SAXS bead model 19 

Hundreds hemoglobin structures found 



Example #5: Huge structures 20 

rice dwarf virus capsid 
(イネ萎縮ウイルスの殻) 
960 chains 



Example #6: small DNA fragments 21 



That’s Omokage & gmfit 22 

Enjoy the shapes 
of macromolecules  

with Omokage & gmfit! 



Other services 
related to EM data 

23 



EM Navigator & Yorodumi 24 

“EM Navigator” 
EM data explorer 
http://pdbj.org/emnavi 

“Yorodumi” 
Structure viewer 

http://pdbj.org/yorodumi 



New EM Navigator + Yorodumi 25 

- simpler and unified interface 
- integration with Omokage services 
- much better support for mobile devices 
- support for “large structure”, etc. 

coming soon! 



Announcements 
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PDB format will be obsolete 27 

“split” entries 
in PDB format 
=> obsolete 

“large structure” entries 
in PDBx/mmCIF format 
=> official 

1vxx 

1vxy 

1vxz 

3j78 

See news from PDBj / wwPDB for details 
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