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Å Annotation of protein (or coding 
nucleotide ) sequences with the location 
of conserved domain footprints and 
functional sites. 
 

Å Live searches with sequence queries take 
a few seconds. The Reverse Position-
Specific (RPS)-BLAST heuristic is very fast.  
 

Å Pre-computed domain and site 
annotation for the majority of protein in 
NCBIs Entrez protein.  
 

Å Domain models imported from various 
sources PLUS an NCBI curation effort.  
 

ÅModels that have overlapping annotation 
on the same protein sequences are 
clustered into CDD superfamilies. 

NCBIõs Conserved Domain Database (CDD) 

Å Curation adds  
V hierarchical classification of protein 

domain 
V functional site annotation 



ÅDatabase search methods produce less than perfect results.  
ÅWe choose a default reporting E-value threshold (0.01) for live 

and pre-computed domain annotation.  
ÅCan we use knowledge of domain architectures (domain context) 
ǘƻ ΨǊŜǎŎǳŜΩ interesting domains that are not reported at the 
default E-value, and ΨǎǳǇǇǊŜǎǎΩ ƻǘƘŜǊ ŘƻƳŀƛƴǎ that are incorrect?  

NCBIõs CDART 

resource  

Domain architecture (DA): sequential order of domains on a protein CDD superfamily 
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Number of NR sequences in architecture  

A large fraction of the Domain Architectures in 
CDART ŜŀŎƘ ŎƻǾŜǊ ƻƴƭȅ ŀ ŦŜǿ ǎŜǉǳŜƴŎŜǎ ŦǊƻƳ b/.LΩǎ 
non-redundant (NR) protein set.  
 
Further motivation for improving domain annotation 
consistency: is to reduce the number of rare or 
unusual DAs in CDART. 

 



 
Manual Inspection 

  
Automated Procedure 

 

% sequences  having 
additional hits at  

 E-value 1 ǘƻ ΨǊŜǎŎǳŜΩ  
 

Number of 
sequences 

with rescued 
domains  

Percent 
sequences 

with rescued 
domains 

Representative 
human 

proteome 
(19856 seq) 

19.66 +/- 5.18 2241 11.29 

SwissProt 
(542902 seq) 

4.96 +/- 0.13 30267 5.58 

A non-trivial amount of valuable information Ŏŀƴ ōŜ ΨǊŜǎŎǳŜŘΩ ǳǎƛƴƎ CDD 
at the less-restrictive E-value threshold 

 

Manual Inspection 
considers: 
V Common domain 

architecture  
V Tandem repeats 
V Taxonomy of the DA  
V Different thresholds 

of NR sequences 
V Unconscious bias 

based on the 
biological knowledge 
of the curator.  

Automated procedure : 
a simple classifier 
which considers : 
V Common domain 

architecture 
V Tandem repeats 
V And was run on a 

later CDD release 
with improved 
domain models.  

 

ôRescuingõ  domain hits summary  

Å For Pre-computed and live searches the default RPS-Blast reporting threshold is E-value 10-2  
Å A significant portion of the domains to rescue are tandem repeats 



Rickettsia felis SecA : automated ΨǊŜǎŎǳŜΩ ƻŦ ŀ ōƻǊŘŜǊƭƛƴŜ Ƙƛǘ 
which co-occurs with stronger hits in a known DA.  

The ABC_ATPase domain is ΨǊŜǎŎǳŜŘΩ , the IFT20 domain is not .  

Implemented 
as an option in  
live CD-Search 
ΨǊŜǎŎǳŜ 
ōƻǊŘŜǊƭƛƴŜ ƘƛǘǎΩ  

ôRescuingõ   

domain hits  

Default E-value 

Less restrictive 
E-value 
threshold 
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