NCBI Entrez Protein Clusters

el

A collection of Proteins Grouped by Sequence Similarity and Fuction

National Center for Biotechnology Information m National Library of Medicine m National Institutes of Health m Department of Health and Human Services

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.nchi.nlm.nih.gov/sites/entrez?db=proteinclusters

[PRK00306

(Cursted)

¥ Cluster Info

Overview

508 ribosomal protein L29

Gene name: None

one of the stabilizing components for the large ribosomal subunit

The clusters are divided into curated and
non-curated sets. Curated clusters have

Total proteins: 305

Conserved in: cellular organisms

Domain description: multidomain cluster

COG functional category: Translation

consistent nomenclature, protein function
descriptions, and publication information

Total genera: 103
Total organisms: 304
Putative paralogs: 2
Mumber of organisms
with paralogs: 1

BRITE hierarchy:
Genetiec Information Processing:Translation:Ribosome

Protein Families:Genetic Information Processing:Ribosome

Publications: 47
¥ Cluster Tools

that is displayed on the overview page
» Publications by categories (only one publication per category is shown) snewensn
Curated[1] :

1982

along with metabolic functions, conserved

Globular structure of the small proteins L29 and L30 from Escherichia coli ribosomes. [FEBS Leti

domains, and several tools for displaying
the proteins (see Figure 1). Non-curated
clusters display the same automatically col-
lected information.

Show detailed alignment Go

Build tree Go

Genome ProtMap by PRK00306 Go

SwissProt[23]  Structures of the bacterial ribosome at 3.5 A resolution. [Science Nov 4] more...

CDD{1] : The primary structure of the ribosomal protein L29 from Escherichia coli. [Biochim Biophys Acta 1975
Mar 28]

Genome ProtMap by COGD255) Go

Structure[25] © Crystal structures of the ribosome in complex with release factors RF1 and RF2 bound to a

The protein cluster overview page also » Cross references cognate stop codon. [Cel ec 29] more...
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The interactive phylogenetic tree allows different distance and tree construction meth-
ods, varying levels of display, and collapse/squeeze, highlighting and re-rooting func-
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Figure 4. Phylogenetic tree display for the methyicitrate synthase cluster
with archaeal proteins highlighted in red via the protein table on the
overview page.

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.



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,
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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).

Results of BLAST (show results in standard format)

Query; NP_247437 LSU ribosomal protein L29P (rpmC) [Methanocaldococcus jannaschii DSM 2661] Length: 70aa

149 hit proteins are represented by 104 proteins

Genusleval clusters are reprented with 2 plus sign that can be expanded to see other proteins from that cluster (BLAST results not available for other proteins). Both

organism and score are sortable. The organism, protein name, accession, and locus_tag are linksto taxonomy, protein, and gene Entrez databases.

@ Organism Protem Name Accession Length Locus tag Cluster Blnk Bl2Seq ?:i?:;?j E-Value
Methanocaldococeus jJannaschil DSM 2064 LSU ribosomal protein L20F (pmC)  NP_247437  70aa MIOGOZ PRID0Z0S 4 * izz2a73 2.47808e-27
Methanacosccus maripaludis C5 fibasomal protein L29 ¥P_0D10D6705 71aa MmaiC5_0173  PRMDDZ0S 4 4+ o2s073 2.33820e-15
Methanacoscus marlpaludis 52 LSU ribosomal protein L29P NP_G886256  71aa MMP1405 PRIOOZ0S 4 $ 703521 208305014
Pietaphilus tonidus DSM 9760 805 ribosomal protein 128 YP_023425  B5aa PTO0BAT PRIDOZOS 4 & 754058 3.01868e-13
'D'!": " . ibosomal protein L35 (E.coli L20)  NP_278154  84aa MTHS + & 718305 430057612
Methanesaeta thermophila PT ribosomal protein L20 YP_844127  B7aa Mihe_1721 + 4 oS 147287 e-11
Methanopyrus kandleri AVI0 Ribosomal pratein 120 NP_514128  77aa MIBA3Z * $ 634337 406335011
Methanosarcina baderi str. Fusaro 805 ribosomal protein L29 YP_303670 67aa Mbar_A0103 PRIDOZ06 + 4 B67082 1.0280e10
Methanosarcina acetivorans C24 5 7

B et St iatiois 505 ribosomal protein 128 NP_B16024  B7aa MA107E PRIDOZ0S 4 4 680303 2.13263e-10
Methanococooides buttanii DSM B242 ribosomal protain L26 YP_S84782 673 Mbur_000E PRIDOZ0E 4 & 658767 271683610
Natronomonas pharaonis DSM 2160 505 ribosomal protein L28 YP_331158 60 NP4sBSA PRIDO308 + + 618234 39380300

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.
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Descriptions

Title Pssmid Mui-Dom  Evalue

PRK00306, PRKD0306, 505 ribosomal protein L29

€D Lengtls 65, Pet. Aligned: 86 363635, Bit Score; 42466718, E-value: 8e-06
10 20 30 40 50

solaaa®

Search for similar domain architectures |
CD-Search results for protein NP_247427 LSU ribosomal protein L29P.

Figure 7.



