
The clusters are divided into curated and
non-curated sets. Curated clusters have
consistent nomenclature, protein function
descriptions, and publication information
that is displayed on the overview page
along with metabolic functions, conserved
domains, and several tools for displaying
the proteins (see Figure 1). Non-curated
clusters display the same automatically col-
lected information.

The protein cluster overview page also
provides a table showing each protein in
the cluster, the organism from which it
was derived, links to Entrez Protein and
Gene, pre-computed BLAST results in
Blink, upstream and downstream clusters
in the local genomic neighborhood (color-
coded according to COG functional
group), and alignment and domain infor-
mation (color-coded to differentiate each
domain) (shown in Figure 2).

NCBI Conserved Domain Database (CDD)

In order to facilitate rapid protein level analysis and annotation, the National Center for Biotechnology Information (NCBI) prokaryotic
Reference Sequence (RefSeq) group has created a new prokaryotic protein cluster database.

The NCBI Entrez Protein Clusters database is a collection of Reference Sequence (RefSeq) proteins from the complete genomes of
prokaryotes, plasmids, and organelles grouped and annotated based on sequence similarity and protein function. Proteins are auto-
matically grouped into clusters based on reciprocal best-hit BLAST scores. 

www.ncbi.nlm.nih.gov/sites/entrez?db=proteinclusters
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Overview

Figure 1. Overview page for 50S ribosomal protein L29.

Figure 2. Protein table for 50S ribosomal protein L2.

Tools
Tools are provided to display detailed alignment, phylogenetic
relalationships or genome neighborhood of the proteins in the
cluster.
The detailed alignment displays a pre-computed multiple
sequence alignment with domain information, protein
sequence features (via structures), and amino acid display
(either by similarity or by consensus).

The interactive phylogenetic tree allows different distance and tree construction meth-
ods, varying levels of display, and collapse/squeeze, highlighting and re-rooting func-
tions.

Figure 3. Detailed alignment with expanded domain information for
50S ribosomal protein L2. On the top the amino acids are displayed
by similarity while on the bottom they are shown by consensus.

Figure 4. Phylogenetic tree display for the methylcitrate synthase cluster
with archaeal proteins highlighted in red via the protein table on the
overview page.



ProtMap shows the local genomic neighborhood for either a protein cluster or for a Cluster of Orthologous Group. The genes encoding the cluster in
question are highlighted in the middle of the screen while adjacent genes are color-coded according to the COG functional group to which they belong.

Figure 5. Protmap display for ribosomal protein L2 centered on archaeal proteins.  In the Sulfolobaceae, this gene
is surrounded by other ribosomal genes (purple shaded genes), while in the Thermoproteaceae it is not (blue shaded
genes).

Search

There are numerous ways to query protein clusters, either with search terms in Entrez (Protein Clusters uses all of the normal Entrez features) or with a
protein or nucleotide sequence.

There are two ways to query protein clusters using sequences: Concise Protein BLAST and CD-Search. The Concise Protein BLAST database can be
queried with either a protein or nucleotide sequence. This database consists of both curated and non-curated prokaryotic protein clusters and each clus-
ter has been sliced at the level of genera to provide "subclusters" from which a single protein sequence representative has been chosen (randomly).

Figure 6. Concise Protein BLAST results for protein NP_247427 LSU ribosomal protein L29P.  The result for
Methanosarcina acetivorans represents both M. acetivorans and M. mazei. 

CD-Search can only be queried using a protein sequence. Position-specific scoring matrices (PSSMs) are constructed from the alignments of each of the
curated clusters. The PSSMs for curated prokaryotic clusters have been added to the CD-Search page from the Conserved Domain database and can be
searched using rps-blast.

Figure 7. CD-Search results for protein NP_247427 LSU ribosomal protein L29P.


