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; RefSeq: 16S rRNA Targeted Loci Project

Scope of the RefSeq Targeted Loci project

The RefSeq Targeted Loci (TL) project collects and curates representative sequences from phylogenetical- E'
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. 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.nIm.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.nIm.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.nim.nih.gov/refseq/) and directly from the TL FTP site (ftp.ncbi.nih.gov/genomes/TARGETY/).

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.

BioProject [BioProject [+ | |
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The 165 ribosomal RMNAtargeted loci project is the result of an international collaboration between a number
of ribosomal RMA databases and MCBI to provide a curated and comprehensive set of complete and near full | Taxenomy
length Reference Sequence records for phylogenetic and evolutionary analyses. Sequences that represent the
consensus of all contributing databases in both sequence content and taxonomic assignment are promoted | NCBI Links —
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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).

database annotation
comparison

16S rRNA

RCH PubMed Entrez BLAST OMIM TaxBrowser Entrez Structure

The 165 rRNA comparison tool displays sequence and annotation differences between databases that curate publicly available 165 ribosomal RMA sequences.
More information:

RefSeq Targeted Loci Project
165 rRMA Database Annotation Comparison Hel Decumem
Selected accession: | X71851 }@

S58U16S rRNA databases:

Fiefresh

Category | ¥ INSD | ¥ silva | ¥ CRW | ¥ RDP | ¥ Green_Gene> ™ Curated_GenBank | I RefSeq_NR
[Total [6633 [7710 [36783 ([5359 (64342 [5788 |2950
[Multicopy [2677 o [712 o |2576 o o

|Unique [116 |a [257 o 473 o |-

[No INSD Accession [0 |3 [18 o E o E

|VecScreen Hits  [636 |0 [435 |15 [149 o o

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.

Results of comparisons:
. . . . . Diff. . . Diff. .
Sources Same |dentical | Different Diff. Diff. Diff. Organism |Diff. Diff. Diff. N Ambi Diff. Absent
Version |Organism |Parent/Child |Strain Length |[Count 9 uence |Accession
Absent Count
|All selected |o53 |406 487 |25 [124 |20 [33 [17  [385 [168 |14 296 }’\ D Fsaa
| |silva |7605  [6679  [1016 |0 |07 568 [166 [so |61 [12 T [0 [7s9s0
Records with different sequences | =
] I
. . . N Ambig . G
accession gi accession |organism strain start stop (length align VecScreen|
count |count
Clostridium lentocellum -
‘INSD ‘ 431247 ‘ 71851 DSM 5427 ‘ 1 1508‘ 1508 ‘ 1 ‘ 0 ‘ ‘ -
[silva | [ x71851 |[Clostridium lentocellum|| 1 [1s08[ 1808 [ 11 [ o | [ - I
X718 [crRw [ 431247 || 71851 [Clostridium lentocellum | - sos [ 11 [ 0 [ -
vewi~  |ROP | [ x71851 |[Clostridium lentocellum|| - [mos [ 11 [ 0 [ -
View in main page |Green Genes | 431247 | X71851 |Clestridium Ientecellum| | 1508 | i | 0 | | -
Curated_GenBank| 431247 X71851 [Clostridium lentocellum 1508 11 0 -
RefSeq_NR 219846509 |NR_026101 |Clostridium lentocellum 1 |1485]| 1485 1 0 < H
FEATURES Location/Qualifiers FEATURES Location/Qualifiers
=source 1..1508 source 1..1485
forganism="Clostridium lentocellum DSM 5427" forganism="Clostridium lentocellum DSM 5427"
/fmol_type="genomic DNA" /mol_type="rRNA"
/st —npSM 54270 /strain="RHMS5; DSM 5427"
X71851 ;;br:i:f_"taxgn g4z4agzm NR_026101 foculture collection="DSM:5427"
gene .1zo8 —
"""""""" ,-"gene="'165 FRNL" N /note="type strain of Clostridium lentocellum”
rRNA 1..1508 TR i--l?iBSc:"lGS . I—
............... _,-'rgene="165 TRNA" produc Ii1osoma.
/product="165 ribosomal RNA"
primer bind 4..23
""""""""""""""""""""" /note="The region between 4-23 is the 5' BCR primer site
and has not been segquenced”
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The Target Loci Project Page 3

Specialized BLAST interface for the 16S rRNA Targeted Loci

A specialized BLAST interface to the 16S rRNA Targeted Loci (www.ncbi.nim.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.

Home Query: *Uncultured bacterium clone EASDE0S_HS 165 ribosomal RNA
16S Ribosomal RNA Reference Sequen@' Top 10 hits to Bacterial set/tree
Slmilarlty Sea rch rank identity COVErage arganism

1 #359% in Pantosa ananatis

Beta release -
1 994 100 Pantoea ananatis

This tool visualizes BLAST results of your search by mapping them on a 8 <99% 235% in Enterobacteriaceze

phylogeneﬁc tree 2 956 100 Enterobacter cowanii
3 958 100 Enterobacter asburias
4 958 934 Serratia rubidaea
= 8953 S8 Cedecea davisas
[} 952 100 Erwinia persicina
7 952 100 Citrobacter werkmanii
— 8 ] 100 Enterchacter amnizsnu
\J
Click the roct node of a subiree to select and change resclution (Max. 300 leaves)
Leaves: 71. resolved: 9
Select subtree | _T;ble | e | Reset | unselect | Afign | Lmin] [ LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIgIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIz[iDT [max] 71
@ 429 seq. from Proteglacteria(111
» 33 seq. from Enterobacteriaceas( 8 | Hit Rank
¢ 12 seq. from Enterobacteriaceag(7g) ... & | H EE (1-10)
Vigwing opffons, search & markup x| grbzgteerrl:rA?)gllaNl\g{Fi_ﬂgggggz idzrr:ﬁt}’
Orghnism W e.g. Escherichia coli or Gammaproteobacteria [bq. from Buttiauxella(5)
E | =5 DI bacief a5buias NR 024040 - a mmmm
Culfure collection | e.g. ACAM:644 a davisae NR_025243 u
e I T
Mag lengtl & | eg 1600 ticola NR_025329
S c.g. NR_027532 or AF073456 ?ﬁgj’gf&fgus R
Sefrch B.tag Clean farm | Remaove tags | o 17 Seq;fmm Pasteurellacgae(17}
» 43 seq. from Vibrionaceae(43)
= @ 429 seq. from Proteobacigria(1112) J
» 33 seq. from Enterobaderlaceae(‘fﬁ}- : | Hit Ran
] » 12 seq. from Enterobacteriaceae(76) [{@ - - H EN (1-10)
« Kluyvera intermedia NR_028802 [l and
\_ + Enterobacter kobei NR_028993 |l identity
+ 5 seq. from Buttiauxella(5) @
+ 14 zeq. from Enterobacteriaceae(76) i@ - W n
+ Enterobacter asburiae NR_024640 [l ]
+ Cedecea davisae NR_025243 u
+ 3 seq. from Enterobacteriaceae(76) @
Showtree | BLAST | E
The result d|sp|ay score  %id %coverage gi accession  genbank length evalue defline
can be decorated 786141 994 100.0 219846454 NR_026043 US0196 301 0 Pantoea snanatis strain 1846 165 ribosomal RNA, partial sequence
. 732253 96.6 100.0 219878427 NR (23366 AJ508303 301 0 Enterobacter cowanii strain 888-76 165 ribosomal RNA, partial sequence
using the “Search 729083 958 1000 219856821 NR 024640 ABO04744 501 0  Enterobacter asburiae strain JCM6051 168 ribosomal RNA, partial sequence
dialog box (E). The 724328 958 994 219856825 NR_(24644 ABO04751 498 0 Serratia rubidaea strain JCM1240 165 ribosomal RNA, partial sequence
example highlights 710.573 932 100.0 219857234 NR 024862 AF023373 3501 0O Citrobacter werlananii strain CDC 0876-58 168 ribosomal RNA, partial sequend
Enterobacter- 719573 952 100.0 219846458 NR_026049 US0205 500 0 Erwinia persicina strain HK 204 168 ribosomal RNA, partial sequence
o 716403 93.0 1000 219857252 NR_024883 AF047186 301 0 Kluyvera georgiana strain ATCC 51603 165 ribosomal RNA, partial sequence
containing nodes 716403 950 1000 219856803 NR 02464 ABO04749 3501 0  Enterobacter ammigenus strain JCM1237 168 ribosomal RNA, partial sequence
(F). Clicking the 713233 948 1000 219857233 NR 024861 AF0235571 501 0  Citrobacter farmen strain CDC 2991-81 168 ribosomal RNA, partial sequence
“Table” button (G) 713233 048 100.0 210856824 NR 024643 ABOO4TS0 501 0 Enterobacter aerogenes strain JCM1235 168 ribosomal RNA, partial sequence
Changes the tree 713233 948 1000 219846045 AJ783916 501 O Klebsiella variicola stram F2ZR9 168 ribosomal RNA, parfial sequence
. ; 710063 933 98.0 219857654 NR 023243 o‘m« AF493976 491 0 Cedecea davisze strain DSM 4368 165 ribosomal RNA, partial sequence
view display to a 710063 946 100.0 219857408 NR_024095 AF120443 501 0 Raoultella planticola strain ATCC 33331 168 ribosomal RNA, partial sequence
table view. 710063 946 1000 219836822 NR_024641 AB004748 301 0 Enterobacter gerzovize strain JCM1234 168 ribosomal RNA| partial sequence
706.863 944 100.0 228716249 AF530475 501 0 Escherichia ferguzsonii ATCC 33468 168 ribosomal RNA, partial sequence
706.893 944 1000 219878203 AD233437 501 0 Tatumella ptyseos strain DSM 5000 168 ribosomal RNA, partial sequence
706.803 044 100.0 210878192 NR_023331 AJ233404 301 O Buttizuxella izardii strain $3/2-161 165 ribosomal RNA | partial sequence
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Page 4 The Target Loci Project

16S rRNA sequence database for BLASTn

The 16S rRNA database from TL can also be selected when running standard BLASTn (blast.ncbi.nIm.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

& BLAsT® rRNA TL matches sorted by the significance of their align-
ment to the input query (C). Sorting order can be changed by

Home  RecentResults Saved Strategies  Help

+NCBIl BLAST Home
BLAST finds regions of similarity between biological sequences. more... CI|Ck|ng dlfferent Column headerS (D) The Taxonomy repOI’tS
[T Algning Multiple Protein Sequances? Try the GOBALT Multiple Aligament Tool. | Ga) (E) and Distance tree of results (F) links provide alternative
BLAST Assembled RefSeq Genomes displays, _highlighting the hit distribution among different taxa
Choose a species genome to search, or list all ic BLAST datab and the d|StanceS among the quel’y and matched 168 I’RNA
o Human o Oryza sativa o Gallus gallus i i
o Mouse o Bos faurus o Pan troglodytes TL entrles’ respeCtlvely
o Rat o Danio rerio o Microbes
o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera Fies e
Basic BLAST Database € Human genomic + transcript | B e genomic + transcript  Others (nr etc )
Choose a BLAST program to run. N | A \ .. | 165 j @
= Search a nucleotide database using a nucleotide que > I / Organi:
E— S ll)lasln, inegab\aat, Swscnm\gunlus mlga?;\ast “ . Enter dxqanism commen name, binomial, or tax id. Only 20 top taxa will be sh';mllfxi?de )

Exclude ™ Models WW/XP) T Uncultured/enviranmental sample sequences
Optional
» NCBI/ BLAST! blastn suitel Formatting Results - 37TP480A201R )’c\
Edit and Resubmit Save Search Strategies & Formatting options & Download YoulllliHow to rea age Blast report description
gh[jf501301| (501 letters)
Query ID qi|323108675|gb|IF501301.1] Database Name TL/165_ribosomal_RNA_Bacteria_and_Archaea
Description Uncultured bacterium clone EASO806_HS 165 Description 165 ribosomal RNA sequences (Bacteria and
ribosomal RNA gene, partial sequence Archaea)
Molecule type nucleic acid Program BLASTN 2.2.28+ B Citation

Query Length 501

Other reports: > Search Summary [Taxonomy reports] [Distance tree of results
@ Graphic Summary
B Descriptions

Sequences producing significant alignments:

Select: All None Selected:100
il Alignments B Download ~ GenBank Graphids Distance tree of result

o

Max | Total Que E )
@ v Ident  Accession
score score cover value

Descp
¥/ Pantoeavagans C9-1 strain C9-1 16S ribosom 1A, complete sequence 920 920 100% 0.0 99% NRE 102966.1
¥/ Pantoea ananatis AJ13355 strain AJ13355 168 rifosomal RMA, complete sequence 909 909 100% 0.0 99% NR 0747401
¥ Pantoea A Tax Report
¥ Pantoea| Index
Lineage Report
¥ Pantoea Lineage Report
- Organism Report
¥ Enterab Taxonomy Report
Help
Lineage Report
Entercbacteriaceae [entercbacteria]
. Pantoea [entercbacteria]
. - Fantcea aggleomerans 786 2 hits [entercbacteria] Pantcea\agglomerans strain DSM 3493 165 riboscmal BNA, part
. TENTOEE BNANALISE ..vessrvsnsnsansrannnsnnnns 786 Z hits [entercbacteria] FPantoea \nanatis strain 1946 165 ribcscmal BNE, partial se
. Fantoes stewartii subSp. SCEWATTIl weeeess.. 735 2 hits [entercbacteria] Fantcea 3’2\_‘\3:':11 subap. atewartii strain ETCC 5185 165 rib
Toor raTrs 224 T EIT Tozcrooc I=s = = = T TET —FoooooT THT oot |
Tree method Max Seq Difference
Fast Minimum Evolution j ) |g_?5 j @ Reset Download I in INewlck Format 'I@,'
rectangle slanted radial force & ¥ show distance Mouse over an internal node for a subtree or alignment Hide Color Map
enterobacteria| 2 leames Sequemce Iahel
Sequence Title {f available) ;II
¢ 0 pectobacterium cupripedii shain DSH 3573 165 ribosomal Rk, parial sequence @,‘
enferobacteria] 50 lkaes
’ Collapse Mode I Custom 'l
| a Certain branches (green triangles) @
+ enerobachuia) 6 laves are collapsed for clarity. Blast mames color mag
enterobacteria
-] enferabactetia| 5 leaves [
4 R .
- enterabacteria | 6 leawes
Iy -1 pantoea agglomerans strain DS 3493 165 ribosomal RMA, partial sequence
] @ Unculfured bacterium clone EAS0S06_HS 165 ribosomal RMA gene, partial sequence -
@
& pantoes ananadis shain 1546 165 Hbosomal R, parti..
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