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Scope of the Protein Clusters database

The Protein Clusters database [1] is a collection of Reference Sequence (RefSeq) proteins grouped and
annotated based on sequence similarity and protein function. The sequences are from the annotated
complete genomes of prokaryotes, plasmids, viruses, organelles, protozoa and plants, as well as certain
incomplete genomes of protozoa and plants. Proteins from different taxonomic groups or different types
of genomic locations are contained within separate cluster groups.

The clusters are divided into curated and non-curated sets. Non-curated clusters are automatically generated and have
not yet been manually curated. The manual curation involves confirming protein domain structure, joining related clus-
ters, addition of publications, and functional annotation such as addition of protein names and Enzyme Commission
numbers. Cluster annotation is used in RefSeq protein annotation and the Prokaryotic Genome Automatic Annotation
Pipeline (PGAAP) [2] for the annotation of prokaryotic genomes submitted to NCBI.
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Record display

Shown below is protein cluster PCLA_419626 for beta-D-galactosidase in its overview format, which provides a general
summary on the function of the protein (A) with multiple sections below to provide information on specific aspects of the
cluster. Information provided in the Statistics section (B) shows the level of conservation through the number of proteins
contained in the cluster and genera and organisms it covers. Records from other NCBI databases related to this cluster
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Cluster access from protein sequence

Protein Clusters annotation on protein records can be viewed in the graphical display of a protein record. The example
below (A) shows the beta-D-galactosidase protein (NP_414878) from Escherichia coli str. K-12 MG1655, which maps
domain annotation to specific protein coordinates (B). The summary of a domain can be viewed by mouse-over (C) with
the example popup representing the mirrored cluster PCLA_419626 in CDD. The “Identify Conserved Domains” link (D)
provides similar information by submitting the protein sequence to rpsBLAST to identify conserved domains present in
the sequence. Since the example protein is a member of the protein cluster PCLA 419626, a link to the protein cluster
(E) along with the summary information for this cluster is shown in the right-hand column.
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Clicking the “Identify Conserved Domains” link (F) opens up a rpsBLAST (CDD) search result page (below), which
displays the different domains identified in this protein record. A mouse-over of an identified domain, /lacZ in this
case, shows the summary for that domain (G, the mirrored PRK09525). The alignment display can be toggled using
the “+” and “-” signs (H), which expands to show the sequence alignments and selected BLAST statistics.
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Access Protein Clusters using Concise BLAST
The Concise Protein BLAST interface (A) provides access to a consolidated set of sequence data from Protein Clusters.
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Begin Search | Clear Input |
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The Concise BLAST result for

a hypothetical protein from Arabidopsis is shown below. Here, the query and search summary are given at the top (C).
All top hits belong to PCLA 2502852, a curated cluster for family 2 glycoside hydrolase (D). Toggling the “+” opens the
cluster (E) showing the “collapsed” structure of the database: YP_00391530, with score (F), is the “single representa-
tion” at the genus-level for Arabidopsis, with other entries from the cluster (without score) displayed close to the repre-
sentative. Note that a Concise BLAST result can also be displayed in traditional BLAST output using the “show results in
standard format” link (G) given at the top of the page.

Results of BLAST (show results in standard format){ G|
N
Query: gi[530777049 glycoside hydrolase family2 [uncultured bacterium] Length: 1023aa
803 hit proteins are represented by 618 proteins
Genus-level clusters are reprented with & plus sign that can be expanded to see other proteins from that cluster [BLAST results not available fo proteins). Both
orgenism snd score are sortable. The orgenism, protein neme, acoession, and locus_tsg are links to taxonomy, protein, and gene Entrez datsb
. g g - Score
Organism Protein Name Accession Length Locus tag Cluster Blink Bl2Seqg (Bits) E-Value
E'E':r”lj;:f“'*"”m lengum subsp. longum family Z glycoside hydrolsse YE_003881043 1023ss BLI_0743 FCLa 75028520 ¥ & 1325130
Bifidobacterium adolescentis ATCC 15703 bets-galactosidase Y¥P_510488 1023z3 BAD 1805 F'C.LA_P_E-EIZBE-Z‘ & & 16324 0O
Bifidobacterium sdolescentis ATCC 15703 bets-gslactosidase YF_D1044E  104%a3 BAD_1E62 FCLA_ZE0ZGE2] 4 # 12852 O
Bifidobacterium longum subsp. longum |
EEMMNES lacz1 YF_004001410 1063za BEEMMNES_1812  |PCLA_ 25028520 4 & 1122310 E
[represents 2 sequences)
Gardnerslla vaginalis ATCC 14018 bets-gslsciosidsse YP_003985209 1050sa HMPREFD421_20100 |PCLA_2502853( 4 & 10748320
represents 2 sequences)
ifidobacterium dentium Bd1 beta-gslactosidase ¥P_0033810863 975aa BDP_1847 PCLA_ZE-DZBE# & & 1070.43 0
[ E [fidebacterium snimalis subsp. lactis ADOTT - jocycigase YP_002482223 1067z BLA_0454 PCLA_ 2502852 4 # 1024850
presents O sequences)
Bifidobacterium bifidum S17 . 5 £ & £ A TROTRETD 7
(represemns 3 sexquences) beta-gslactosidase YP_0028233185 1052as BEIF_1408 PCLA_250285 + & 10238 0
Bifidobscterium bifidum BEN4 beta-gslactosidase YF_008284808 1052as BEE_1428 FCLA_ 2502852 4 &+
Bifidobacterium bifigum FRLZ010 bets-gslactosidase YP_002871620 1052as BEFR_1480 FCLA_ 2502852 4 +*
Bifidobscterium bifisum FRLZ010 bets-gslactosidase YP_002971520 1052as EEFR_1480 FCLA_ 2502852 4 # 1zzsol F
= = =

Reference, help documentation and FTP

[11 The National Center for Biotechnology Information's Protein Clusters Database. Klimke W, et al. 2009. Nucleic Ac-
ids Res. 37: D216-23 (www.ncbi.nlm.nih.gov/pubmed/18940865).

[2] NCBI Prokaryotic Genomes Automatic Annotation Pipeline: www.ncbi.nim.nih.gov/genomes/static/Pipeline.html

[3] ProtClustDB Help Manual in NCBI Bookshelf: www.ncbi.nim.nih.gov/books/NBK3797/

[4] Data dump for protein cluster release through FTP: ftp.ncbi.nih.gov/genomes/CLUSTERS/
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