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Scope of the RefSeq Targeted Loci project 
 
The RefSeq Targeted Loci (TL) project collects and curates representative sequences from phylogenetical-
ly informative loci for use in phylogenetic analyses. Currently the set includes 16S ribosomal RNAs from 
type strains for prokaryotes, and 18S and 28S ribosomal RNAs from fungi. Future inclusion of other in-
formative marker sequences is also being considered. The input to the TL project consists of third party 
curated datasets that use sequences in the International Database Sequence Collaboration (INSDC, i.e. 
GenBank/DDBJ/ENA) as starting materials. The 16S TL consists of prokaryotic type strain sequences 
identified in sequence databases and literature. Curation efforts of each contributing database may include updates to 
taxonomy, strain and/or isolate information, sequence alterations, or feature annotations.  
 

Data access 
 
Existing Targeted Loci projects can be accessed through the BioProject homepage (www.ncbi.nlm.nih.gov/bioproject/) 
by searching with “targeted loci” as the query term. The rRNA sequences from each TL can be retrieved from the nucle-
otide database (www.ncbi.nlm.nih.gov/nuccore/) using a fielded query. For example, the bacterial 16S rRNA TL  
sequences can be retrieved using 33175[BioProject]. These sequences are available as a component of the regular 
RefSeq release (ftp.ncbi.nlm.nih.gov/refseq/) and directly from the TL FTP site (ftp.ncbi.nih.gov/genomes/TARGET/). 

 
Summary from BioProject 
 
Descriptions of novel eubacteria, especially type strains linked to particular species, often include deposition of com-
plete or near-complete 16S rRNA sequences in the public databases. Thus, these 16S sequences from the bacterial TL 
project can serve as proxies for phylogenetic placement of novel sequences. The dataset containing these sequences is 
described in the BioProject database record 33175. The record, shown below, provides project name, title, description, 
accession and project ID (A). The total number of sequences currently available is shown in the “Project Data” section 
(B) and linked to their corresponding records in the nucleotide database. Additional links to the Targeted Loci Project 
homepage (C) and related resources, such as the German culture collection repository (DSMZ, D), the TL FTP site (E), 
third party curated resources (F), and the curated strain information database (StrainInfo, G) are also provided.  
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The 16S rRNA comparison tool 
 
The 16S comparison tool (www.ncbi.nlm.nih.gov/genomes/ssucomp.cgi) allows comparison of the various curation ef-
forts overall, as well as for each particular 16S sequence. Entering an accession (A) followed by clicking the “Refresh” 
button filters the display. The summary table (B) provides overall statistics of each contributing database including total 
number of sequences, multi-copy and unique sequences, and those with vector screen hits (indicating possible vector 
contamination). 

The “Results of Comparisons” table (C) shown below contains a detailed comparison across different databases. The 
content of this result table changes upon filtering by accession or deselecting a source database. The numbers in blue 
(D) link to a separate display (E) that provides more granular details on the comparison between the two target data-
bases, such as organism, strain, sequence length and links to GenBank display (F) and alignment view (G). The differ-
ence in the RefSeq_NR row (H) indicates corrections made by the NCBI staff during the curation process.  The compari-
son of the FEATURE sections (I) shows the removal of a primer sequence. More information on this tool is given in the 
help document (J) linked in the summary section above. 
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Specialized BLAST interface for the 16S rRNA Targeted Loci 
 
A specialized BLAST interface to the 16S rRNA Targeted Loci (www.ncbi.nlm.nih.gov/genomes/16S/search16S.html) is 
available. Here, a sequence can be searched against these existing 16S rRNA sequences and be placed within a pre-
computed phylogentic tree (constructed using maximum likelihood method) for possible identification purposes. The re-
sult page (shown using JF501301 as an example input query) lists the best ten hits in a table (A) with indication of the 
tentative organism placement of the input sequence on the phylogenetic tree (B). Actual placement on the phylogenetic 
tree is shown below the table (C), where branches containing the top ten matches are expanded with their ranking indi-
cated by a grid to the right (D). Since this display is shown without a percent identity cutoff, caution should be used to 
prevent over-interpretation of the results.   
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
The result display 
can be decorated 
using the “Search” 
dialog box (E). The 
example highlights 
Enterobacter-
containing nodes 
(F). Clicking the 
“Table” button (G) 
changes the tree 
view display to a 
table view.  
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16S rRNA sequence database for BLASTn 
The 16S rRNA database from TL can also be selected when running standard BLASTn (blast.ncbi.nlm.nih.gov), through 
the “nucleotide blast” (A) link under the “Basic BLAST” section, by selecting “16S microbial” as the database (B). An 

example search result page (shown below) lists the 16S 
rRNA TL matches sorted by the significance of their align-
ment to the input query (C). Sorting order can be changed by 
clicking different column headers (D). The Taxonomy reports 
(E) and Distance tree of results (F) links provide alternative 
displays, highlighting the hit distribution among different taxa 
and the distances among the query and matched 16S rRNA 
TL entries, respectively. 
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Certain branches (green triangles) 
are collapsed for clarity. 
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