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B=  An official website of the United States government Here's how you know

National Library of Medicine

m National Center for Biotechnology Information

NCBI Home

| All Databases ~ | |

| Search

Welcome to NCBI

Resource List (A-Z)
All Resources
Chemicals & Bioassays
Data & Software
DMA & RMNA

Domains & Structures
Genes & Expression
Genetics & Medicine
Genomes & Maps
Homology

Literature

Proteins

Sequence Analysis

Taxonomy
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The Mational Center for Biotechnology Information advances science and health by providing access to
piomedical and genomic information.

Aboutthe NCBI | Mission | Organization | NCBI Mews & Blog

Submit

Deposit data or manuscripts

into MCBI databases

Develop

Use MCBI APls and code

Download

Transfer MCBI data to your
computer

Analyze
Identify an NCEBI tool for your

Learn

Find help documents, attend
a class or watch a tutorial

Research

Explore NCBI research and

Popular Resources
PubMed
Bookshelf
FubMed Central
BLAST
Mucleatide
Genome

SHNP

Gene

Protein
PubChem

NCBI News & Blog

Comparing Yeast Species Usedin
Beer Brewing and Bread Making
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BE  An official website of the United States government Here's how you know »

NCBI Home

National Library of Medicine

National Center for Biotechnology Information

| & shimizu5455@gmail...

| All Databases v | |

|

Welcome to NCBI

Resource List (A-Z)

All Resources

The Mational Center for Biotechnology Information advances science and health by providing access to

biomedical and genomic information.

Chemicals & Bioassays

About the NCBI | Mission | Drganization | NCBI News & Blog

Data & Software

DMA & RNA

Submit

Domains & Structures

Deposit data or manuscripts

Genes & Expression

into NCBI databases

Genetics & Medicine

Genomes & Maps

Homology

Literature

Proteins

Sequence Analysis

Taxonomy

Develop

Training & Tutorials

Use MCBI APls and code
libraries to build applications

Variation

Download Learn

Transfer MCBI data to your
computer

Find help documents, attend a
class or watch a tutorial

Analyze Researc

I[dentify an NCBI tool for your
data analysis task

Explore NCBI resegfch and
collaborative projefts

[Genome|&0') Y09 %

Popular Resources
PubMed

Bookshelf

PubMed Central
BLAST

Mucleotide

SNP
Gene
Pratein
PubChem

NCEI News & Blog

Mew and Improved SciEMcv Biographical
Sketch Experience Coming Soon!
20 Jul 2023

Required for NSF grant application

cihmiccinne haninnina Metnhar 20172 Wa

RefSeq Release 219
18 Jul 2023
RefSeq release 219 is now available

online and from the FTP site. You can
arrace RafSan data thronnah NCRI

dbGaP: Making it Easier to Find Study
Mata with Third-Partw Annntatinns
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m National Library of Medicine

Natior

pS.//WWW.NCDI.NIM.NIN.gov/genome

NCBI Datasets Taxonomy Genome Gene Command-line tools Documentation

Genome

Search by taxonomic name or ID, Assembly name, BioProject, BioSample, WGS or Nucleotide accession

Search term
“:mu:-r a search term ‘

Try examples: Homo sapiens GCF_000001405.40 PRJNA489243 SAMN15960293 WFKY0O1 GRCh38.p14 NC_000913.3

Genomic data available fromn NCBI Datasets

Click below to learn more about the genomic data available from NCBI Datasets.

Eukaryota
All Genomes

Archaea
38.64K ;
Bacteria '§
2 E
Total Reference Annotated 1

-4 Viruses

) LSRR AT 5
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NCBI Datasets Taxonomy Genome Gene Command-line tools Documentation

Genome

Search by taxonomic name or ID, Assembly name, BioProject, BioSample, WGS or Nucleotide accession

{ZZ“;ZT""”" x
Escherchia col [Escherichia coli K-12 104 / LZEEEFLT=(Y
Escherichia . N y 3 N
Escherichia coli K-12 ﬁtpi-tskjj—d_éa\ T_I\j-jj IJ_I\-Eﬂ% ﬁ\Hj't(é

Escherichia fergusonii

Escherichia coli BL21

Escherichia coli str. K-12 substr. MG1655
Eschrichtius robustus (grey whale)
Escherichia coli 0157

Escherichia albertii

Escherichia marmotae

Escherichia coli Nissle 1917 BV

WS LW T
)

%’%ﬁ Bacteria

Total Reference Annotated

-4 Viruses

B Feedback
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m Natlonal lerary of Medlcme

M

Docurmentation

Command-line tools

NCBI Datasets  )Taxonomy  Genome  Gene

r 8
Genome NCBI Datasets | ZE iR

Download a genome data package including genome Jtranscript and protein sequence, annotation and a data report
Z "
% ra
or more taxonomic lames X v
[Escherichia coliJICEVFLT=7/ LEEFIATRREND
coBERTLHDILI=DAAA

/9O K=T/\ V7 tosT

Selected taxa
{ Escherichia coli K12 @ [Enter one

= Filters

Download w Select columns | 123 Genomes Rows per page = 20 ~ 1-20 0f 123 )

Assembly

asmssave

ASM2564343v1

ASM2564345v1

ASM154463v1
ASM156633v1

ASM284368v1

0 0 0 O0oo0ooo o

ASM130806v1

]

ACRATEATI AL

GenBank

GCA_000005845.2

GCA_025643435.1

GCA_025643455.1

GCA_001544635.1

GCA_001566335.1

GCA_002843685.1

GCA_001308065.1

MAAA ARFREATIAC A

RefSeq

GCF_000005845.2

GCF_025643435.1

GCF_025643455.1

GCF_001544635.1

GCF_001566335.1

GCF_002843685.1

GCF_001308065.1

AAC ARREATAAS A

Scientific name

Escherichia coli str.

Escherichia coli str.

Escherichia coli str.

Escherichia coli str.

Escherichia coli str.

Escherichia coli str.

Escherichia coli str.

Fenbharichin aali nde

K-12 substr...

K-12 substr..

K-12 substr..

K-12 substr..

K-12 substr..

K-12 substr..

K-12 substr..

[TIE K. QU S,

Modifier

K-12 substr. MG165..

K-12 substr. MG165..

K-12 substr. MG165..

K-12 substr. MG165..

JW5437-1 substr. ...

K-12 substr. MG165..

K-12 substr. MG165..

W A7 mihede LAFAED

Annotation

MNCBI RefSeq

Submitter

MNCBI RefSeq

MNCBI RefSeq
MNCBI RefSeq

Submitter

MNCBI RefSeq

Submitter

MNCBI RefSeq

Submitter

MNCBI RefSeq

Submitter

MNCBI RefSeq

Action

B Feedback
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https://www.ncbi.nlm.nih.gov/genome/
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m National Library of Medicine

National Center for Biotechnology Information

Q Search NCBI ...

NCBI Datasets Taxonomy Genome Gene Command-line tools Documentation

NCBI| Datasets

A one-stop shop for finding, browsing, and downloading
genomic data

Examples:  Helianthus annuus  red-winged blackbird ~ Amphiprion ocellaris

. -
-
.‘.
. -

¥ ' (W . Lo N A T

How to use NCBI Datasets

The best way to start is to use the search bar above. But here's an example of the types of resources and data we offer.

What can you learn about Ursus arctos (brown bear) in NCBI Datasets?

. .
e

P

5 i@
Looking for basic information?

Browse the taxonomy tree
View the Ursus arctos taxonomy page

& Feedback

;:( Interested in genomic data?

) LSRR AT 8
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National Library of Medicine

National Center for Biotechnology Information

Q Search NCBI ..,

NCBI Datasets Taxonomy Genome Gene Command-line tools Documentation

NCBI Datasets

A one-stop shop for finding, browsing, and downloading
genomic data

El

Escherichia coli (E. coli

Escherichia coli K-12

aballus (horse

Escherichia

H( Enterovirus

The Enterobacteriaceae j_ I I\ : ?/ 7 IJ o I\ €1§ = -t of resources and data we offer.
wn s | ESCherichia coli K-121258 fi e puseees

u Enterococcus

Browse the taxonomy tree

Enterococcus faecium Looking for basic information?
8 View the Tursiops truncatus taxonomy page

Erignathus barbatus (bearded seal)

& Feedback

Eukaryota (eucaryotes v

g{ Interested in genomic data?

) LSRR AT 0
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National Center for Bio farmation

m National Library of Medicine

NCBI Datasets Taxonomy Genome Gene Command-line tools Documentation

Escherichia coli K-12

_ . . , . _ . Lineage
Escherichia coli k-12 is a strain of E. coli (Escherichia coli).

Bacteria (eubacteria)

NCBI Taxonomy ID 83333 Superkingdom

Taxonomic rank strain Pseudomonadota
Phylum

Current scientific name Escherichia coli K-12

Gammaproteobacteria
View taxonomic details Class

Enterobacterales

Order
Browse taxonomy

Enterobacteriaceae

Family

Escherichia

Genus

Escherichia coli
Genome

Browse all 123 genomes-i-d:s bS/Aj_:_go)*EEgg j_m:ie: T .
 BEELTAHELS —

Browse taxonomy

gfh (2013). Strain: K-12 substr. MG1655.
RefSeq GCF_000005845.2

B Feedback

) LSRR AT 10
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m National Library of Medicine
National Center for Biote fon

Q, Search NCBI ...

NCBI Datasets ~ Taxonomy

Genome Gene Command-line tools Documentation

Genome assembly ASM584v2 e

NCBI RefSeq assembly
Submitted GenBank assembly
Taxon

Strain

Submitter

Date

View the legacy Assembly page

curl

Actions

GCF_000005845.2

GCA_000005845.2

Escherichia coli str. K-12 substr. MG1655
K-12 substr. MG1655

Univ. Wisconsin

Sep 26,2013

—aJ\ View annotated genes
=

Assembly statistics

Genome size

RefSeq GenBank

4.6 Mb 4.6 Mb

Additional genomes

Browse all Escherichia coli genomes (239001)

BioProject

PRJNA225
Model organism for genetics, physiology,
biochemistry

Pathogen Detection
Resource

Isolate Browser
SNP Tree Viewer
Genotypes identified by AMRFinderPlus

Publications

Showing 5 of 108

Mol Syst Biol 2006

Highly accurate genome sequences of
Escherichia coli K-12 strains MG1655 and
W3110

K Hayashi, et al.

Nucleic Acids Res 2006

B Feedback

) LSRR AT
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Assembly statistics

Genome size

Total ungapped length
Number of chromosomes
Number of scaffolds
Scaffold N50

Scaffold L50

Number of contigs
Contig N50

Contig L50

GC percent

Assembly level

Sample details

BioSample ID
Description
Owner name
Strain
Substrain
Sample name

SRA

RefSeq

4.6 Mb

4.6 Mb

Complete Genome

SAMNO02604091

GenBank

4.6 Mb

4.6 Mb

Mol Syst Biol 2006

Highly accurate genome sequences of
Escherichia coli K-12 strains MG1655 and
w3110

K Hayashi, et al.

Nucleic Acids Res 2006

Escherichia coli K-12: a cooperatively
developed annotation snapshot--2005
M Riley, et al.

Science 1997
The complete genome sequence of

cow NSO, L0 & [

4.6 Mb
1
50.5

Complete Genome

Sample from Escherichia coli str. K-12 substr. MG1655

NCBI

K-12

MG1655

U00096

SRS56067201

View more v

BMC Bicinformatics 2023

RegCloser: a robust regression approach to
closing genome gaps

S Cao, et al.

GigaByte 2023

Optimizing experimental design for genome
sequencing and assembly with Oxford
Nanopore Technologies

JM Sutton, et al.

View all 108 in PubMed

B Feedback

) LSRR AT
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National Library of Medicine

National Center for Biotechnology Information

Q Search NCBI ..

NCBI Datasets Taxonomy Genome Gene Command-line tools Documentation

Genome assembly ASMS584v2 (e
[Download ]/ RZ>%
Downlcid Jo datasets curl 1;$-j—

Actions
NCBI RefSeq assembly GCF_000005845.2
Submitted GenBank assembly GCA_000005845.2
Taxon Escherichia coli str. K-12 substr. MG1655
Strain K-12 substr. MG1655
Submitter Univ. Wisconsin
Date Sep 26,2013

View the legacy Assembly page

View annotated genes
=0

Assembly statistics

RefSeq GenBank

Genome size 4.6 Mh 4 6 Mh

Additional genomes

Browse all Escherichia coli genomes (239001)

BioProject

PRJNA225
Model organism for genetics, physiology,
biochemistry

Pathogen Detection
Resource

Isolate Browser
SNP Tree Viewer
Genotypes identified by AMRFinderPlus

Publications

Showing 5 of 108

Mol Syst Biol 2006

Highly accurate genome sequences of
Escherichia coli K-12 strains MG1655 and
W3110

K Hayashi, et al

Nucleic Acids Res 2006

& Feedback

) LSRR AT
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Download Package

1 genome selected for download

Select file source Select file types

@ All Genome sequences (FASTA)
(O RefSeq only [ Annotation features (GTF)
O GenBank only [] Annotation features (GFF)

[ Sequence and annotation (GBFF)

[1_Genomic coding sequences (FASTA) : '@'éeﬁegs hyéwkgeq uences
(FASTA)I (FT4Lh
] Sequence report (JSONL) c a: I‘;(a 5%3%) t
ssembly data report (50N [Protein (FASTA)1%
1a will .h“o‘d:....nmm as a ZIP archive :T%;%g %e-rg}\ .
nebi_dataset zip ;ﬁ I;_Wﬂ Oad : 71\?\~/é
N\

Canc ‘

Name your file

N

) LSRR AT
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- SHEZS|GCF_000005845.2%#1R

o [EHEITFAILDHRDncbi dataset/data/D FIZEHIAEE
e GCF_000005845.2 ASM584v2 genomic.fnarna.fna
e protein.faa

) LSRR AT
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GCF_000005845.2_ASM584v2_genomic.fna prEL-faR

>NC_000913.3 Escherichia coli str. K-12 substr. MG1655, complete genome
AGCTTTTCATTCTGACTGCAACGGGCAATATGTCTCTGTGTGGATTAAAAAAAGAGTGTCTGATAGCAGCTTCTGAACTG
GTTACCTGCCGTGAGTAAATTAAAATTTTATTGACTTAGGTCACTAAATACTTTAACCAATATAGGCATAGCGCACAGAC
AGATAAAAATTACAGAGTACACAACATCCATGAAACGCATTAGCACCACCATTACCACCACCATCACCATTACCACAGGT
AACGGTGCGGGCTGACGCGTACAGGAAACACAGAAAAAAGCCCGCACCTGACAGTGCGGGCTTTTTTTTTCGACCAAAGG
TAACGAGGTAACAACCATGCGAGTGTTGAAGTTCGGCGGTACATCAGTGGCAAATGCAGAACGTTTTCTGCGTGTTGCCG
ATATTCTGGAAAGCAATGCCAGGCAGGGGCAGGTGGCCACCGTCCTCTCTGCCCCCGCCAAAATCACCAACCACCTGGTG
GCGATGATTGAAAAAACCATTAGCGGCCAGGATGCTTTACCCAATATCAGCGATGCCGAACGTATTTTTGCCGAACTTTT
GACGGGACTCGCCGCCGCCCAGCCGGGGTTCCCGCTGGCGCAATTGAAAACTTTCGTCGATCAGGAATTTGCCCAAATAA
AACATGTCCTGCATGGCATTAGTTTGTTGGGGCAGTGCCCGGATAGCATCAACGCTGCGCTGATTTGCCGTGGCGAGAAA
ATGTCGATCGCCATTATGGCCGGCGTATTAGAAGCGCGCGGTCACAACGTTACTGTTATCGATCCGGTCGAAAAACTGCT
GGCAGTGGGGCATTACCTCGAATCTACCGTCGATATTGCTGAGTCCACCCGCCGTATTGCGGCAAGCCGCATTCCGGCTG
ATCACATGGTGCTGATGGCAGGTTTCACCGCCGGTAATGAAAAAGGCGAACTGGTGGTGCTTGGACGCAACGGTTCCGAC
TACTCTGCTGCGGTGCTGGCTGCCTGTTTACGCGCCGATTGTTGCGAGATTTGGACGGACGTTGACGGGGTCTATACCTG
CGACCCGCGTCAGGTGCCCGATGCGAGGTTGTTGAAGTCGATGTCCTACCAGGAAGCGATGGAGCTTTCCTACTTCGGCG
CTAAAGTTCTTCACCCCCGCACCATTACCCCCATCGCCCAGTTCCAGATCCCTTGCCTGATTAAAAATACCGGAAATCCT
CAAGCACCAGGTACGCTCATTGGTGCCAGCCGTGATGAAGACGAATTACCGGTCAAGGGCATTTCCAATCTGAATAACAT
GGCAATGTTCAGCGTTTCTGGTCCGGGGATGAAAGGGATGGTCGGCATGGCGGCGCGCGTCTTTGCAGCGATGTCACGCG
CCCGTATTTCCGTGGTGCTGATTACGCAATCATCTTCCGAATACAGCATCAGTTTCTGCGTTCCACAAAGCGACTGTGTG
CGAGCTGAACGGGCAATGCAGGAAGAGTTCTACCTGGAACTGAAAGAAGGCTTACTGGAGCCGCTGGCAGTGACGGAACG
GCTGGCCATTATCTCGGTGGTAGGTGATGGTATGCGCACCTTGCGTGGGATCTCGGCGAAATTCTTTGCCGCACTGGCCC
GCGCCAATATCAACATTGTCGCCATTGCTCAGGGATCTTCTGAACGCTCAATCTCTGTCGTGGTAAATAACGATGATGCG
ACCACTGGCGTGCGCGTTACTCATCAGATGCTGTTCAATACCGATCAGGTTATCGAAGTGTTTGTGATTGGCGTCGGTGG
CGTTGGCGGTGCGCTGCTGGAGCAACTGAAGCGTCAGCAAAGCTGGCTGAAGAATAAACATATCGACTTACGTGTCTGCG
GTGTTGCCAACTCGAAGGCTCTGCTCACCAATGTACATGGCCTTAATCTGGAAAACTGGCAGGAAGAACTGGCGCAAGCC FASTAH’.Z J—:t
AAAGAGCCGTTTAATCTCGGGCGCTTAATTCGCCTCGTGAAAGAATATCATCTGCTGAACCCGGTCATTGTTGACTGCAC
TTCCAGCCAGGCAGTGGCGGATCAATATGCCGACTTCCTGCGCGAAGGTTTCCACGTTGTCACGCCGAACAAAAAGGCCA
ACACCTCGTCGATGGATTACTACCATCAGTTGCGTTATGCGGCGGAAAAATCGCGGCGTAAATTCCTCTATGACACCAAC
GTTGGGGCTGGATTACCGGTTATTGAGAACCTGCAAAATCTGCTCAATGCAGGTGATGAATTGATGAAGTTCTCCGGCAT
TCTTTCTGGTTCGCTTTCTTATATCTTCGGCAAGTTAGACGAAGGCATGAGTTTCTCCGAGGCGACCACGCTGGCGCGGG
AAATGGGTTATACCGAACCGGACCCGCGAGATGATCTTTCTGGTATGGATGTGGCGCGTAAACTATTGATTCTCGCTCGT
GAAACGGGACGTGAACTGGAGCTGGCGGATATTGAAATTGAACCTGTGCTGCCCGCAGAGTTTAACGCCGAGGGTGATGT
TGCCGCTTTTATGGCGAATCTGTCACAACTCGACGATCTCTTTGCCGCGCGCGTGGCGAAGGCCCGTGATGAAGGAALAG
TTTTGCGCTATGTTGGCAATATTGATGAAGATGGCGTCTGCCGCGTGAAGATTGCCGAAGTGGATGGTAATGATCCGCTG
TTCAAAGTGAAAAATGGCGAAAACGCCCTGGCCTTCTATAGCCACTATTATCAGCCGCTGCCGTTGGTACTGCGCGGATA
TGGTGCGGGCAATGACGTTACAGCTGCCGGTGTCTTTGCTGATCTGCTACGTACCCTCTCATGGAAGTTAGGAGTCTGAC

) LSRR AT
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GCF_000005845.2_ASM584v2 protein.faa

>NP_4T4542.1 thr operon leader peptide [Escherichia coli str. K-12 substr. MG1655]
MKRISTTITTTITITTGNGAG

>NP_414543.1 fused aspartate kinase/homoserine dehydrogenase 1 [Escherichia coli str. K-12 substr. MG1655]
MRVLKEFGGTSVANAERFLRVADILESNARQGOVATVLSAPAKITNHLVAMIEKTISGQODALPNISDAERIFAELLTGLAA K H’jE]__] K 1 2** 0)
AQPGFPLAQLKTFVDQEFAQIKHVLHGISLLGQCPDSINAALICRGEKMSIAIMAGVLEARGHNVTVIDPVEKLLAVGHY - ~ om =
LESTVDIAESTRRIAASRIPADHMVLMAGEFTAGNEKGELVVLGRNGSDYSAAVLAACLRADCCEIWTDVDGVYTCDPRQV /7- / -[A 75\ b ﬁqq ER
PDARLLKSMSYQEAMELSYFGAKVLHPRTITPIAQFQIPCLIKNTGNPOQAPGTLIGASRDEDELPVKGISNLNNMAME SV éhégs// \OOE
SGPGMKGMVGMAARVFAAMSRARISVVLITQSSSEYSISFCVPQSDCVRAERAMOEEFYLELKEGLLEPLAVTERLATIS
VVGDGMRTLRGISAKFFAALARANINIVAIAQGSSERSISVVVNNDDATTGVRVTHOMLFNTDQVIEVEVIGVGGVGGAL 0) 7 E / ﬁ§ @E 5 |J
LEQLKRQQSWLKNKHIDLRVCGVANSKALLTNVHGLNLENWQEELAQAKEPENLGRLIRLVKEYHLLNPVIVDCTSSQAV
ADQYADFLREGFHVVTPNKKANTSSMDYYHQLRYAAEKSRRKFLYDTNVGAGLPVIENLONLLNAGDELMKESGILSGSL
SYIFGKLDEGMSEFSEATTLAREMGYTEPDPRDDLSGMDVARKLLILARETGRELELADIEIEPVLPAEFNAEGDVAAFMA
NLSQLDDLFAARVAKARDEGKVLRYVGNIDEDGVCRVKIAEVDGNDPLEFKVKNGENALAFYSHYYQPLPLVLRGYGAGND

VTAAGVFADLLRTLSWKLGV

>NP 414544.1 homoserine kinase [Escherichia coli str. K-12 substr. MG1655]
MVKVYAPASSANMSVGFDVLGAAVTPVDGALLGDVVTVEAAETEFSLNNLGRFADKLPSEPRENIVYQCWERFCQELGKQT
PVAMTLEKNMPIGSGLGSSACSVVAALMAMNEHCGKPLNDTRLLALMGELEGRISGSIHYDNVAPCEFLGGMQLMIEENDT
ISQOVPGFDEWLWVLAYPGIKVSTAEARAILPAQYRRODCIAHGRHLAGFIHACYSRQPELAAKLMKDVIAEPYRERLLP
GFRQARQAVAETGAVASGISGSGPTLFALCDKPETAQRVADWLGKNYLONQEGFVHICRLDTAGARVLEN

>NP 414545.1 threonine synthase [Escherichia coli str. K-12 substr. MG1655]
MKLYNLKDHNEQVSFAQAVTQGLGKNQGLFFPHDLPEFSLTEIDEMLKLDEVTRSAKILSAFIGDEIPOEILEERVRAAF
AFPAPVANVESDVGCLELFHGPTLAFKDFGGREFMAQMLTHIAGDKPVTILTATSGDTGAAVAHAFYGLPNVKVVILYPRG
KISPLQEKLFCTLGGNIETVAIDGDFDACQALVKQAFDDEELKVALGLNSANSINISRLLAQICYYFEAVAQLPQETRNQ
LVVSVPSGNEFGDLTAGLLAKSLGLPVKRFIAATNVNDTVPRFLHDGQWSPKATQATLSNAMDVSQPNNWPRVEELFRRKT
WOLKELGYAAVDDETTOQTMRELKELGYTSEPHAAVAYRALRDOLNPGEYGLFLGTAHPAKFKESVEATILGETLDLPKEL F:/\Es-r}\}ﬁzaj:
AERADLPLLSHNLPADFAALRKLMMNHQ

>NP 414546.1 DUF2502 domain-containing protein YaaX [Escherichia coli str. K-12 substr. MG1655]
MKKMQSIVLALSLVLVAPMAAQAAEITLVPSVKLOQIGDRDNRGYYWDGGHWRDHGWWKQHYEWRGNRWHLHGPPPPPRHH

KKAPHDHHGGHGPGKHHR

>NP 414547.1 peroxide stress resistance protein YaaA [Escherichia coli str. K-12 substr. MG1655]
MLILISPAKTLDYQSPLTTTRYTLPELLDNSQQLIHEARKLTPPQISTLMRISDKLAGINAARFHDWQPDEFTPANARQAT
LAFKGDVYTGLQAETFSEDDEFDFAQQHLRMLSGLYGVLRPLDILMQOPYRLEMGIRLENARGKDLYQFWGDIITNKLNEALA
AQGDNVVINLASDEYFKSVKPKKLNAEITKPVEFLDEKNGKFKIISFYAKKARGLMSREITENRLTKPEQLTGENSEGYFEFF

DEDSSSNGELVFKRYEQR

>NP 414548.1 putative transporter YaaJ [Escherichia coli str. K-12 substr. MG1655]
MPDFEFSFINSVLWGSVMIYLLEFGAGCWEFTFRTGEFVQFRYTROFGKSLKNSTHPOPGGLTSFOSLCTSLAARVGSGNLAGV

) LSRR AT 19
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National Library of Medicine

National Center for Biotechnology Information

Q Search NCBI ...

NCBI Datasets Taxonomy Genome Gene Command-line tools Documentation

Z|Z. Escherichia coli O157:k str. Sakaiz &R

NCBI Datasets

A one-stop shop for finding, browsing, and downloading
genomic data

Escheri

Escherichia coli 0157

Escherichia coli DH5[alpha]

- " ichi i ~ . S
5 ; Escherichia coli BL21(DE3) :-5 b [iﬁ[ifd:[’\ |

Escherichia coli ATCC 25922

H( Escherichia coli B

Escherichia coli BW25113
The 's of resources and data we offer.

Escherichia coli Nissle 1917

Wh
~ Escherichia coli K1
Escherichia coli 0157:H7 str. Sa@i Looking for basic information? =
2
| Escherichia COTATEE 6739 Browse the taxonomy tree §
w
Escherichia coli str. K-12 substr. DH10B View the Lirsus arctos taxonamy page o

- U F TR TREINGT O
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National Library of Medicine

National Center for Biotechnology Information

NCBI Datasets Taxonomy Genome Gene Command-line tools Documentation

Bacteria / Pseudomonadota / Gammaprotecbacteria / Enterobacterales / Enterobacteriaceae / Escherichia / Escherichia coli

Escherichia coli 0157:H7 str. Sakai
Escherichia coli 0157:h7 str. sakai is a strain of E. coli (Escherichia coli).

‘ Browse taxonomy ‘

Current scientific name Escherichia coli 0157:H7 str. Sakai
Taxonomic rank strain
NCBI Taxonomy ID 386585

For more details see NCBI Taxonomy
View the legacy Genome page

Genome

Browse all 1 genomes

ies:'ed:::jzgenome ;kO)’\o—:/\‘-t‘:s [Genome SequenceS

GI{RC (2018). Strain: Sakai substr. RIMD 0500952. (FASTA)J (7__\771')1/ F'C*?I‘ybiﬁa"%) &
P [Protein (FASTA)1ZFxzvIL T,

U A—k \
.) EAvRg [Download 7R R Z o

B ) I E SRR AT 21
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Length: 4,686,137 bp Length: 580,076 bp
| —t— B GC content ' '

B GC skew+
. [ GCskew-

S~ __—~CGView Server®H 14l o
GC content 50.8% T window size = 100bp GC content 31.7%
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National Library of Medicine

National Center for Biotechnology Information

Q Search NCBI ...

NCBI Datasets Taxonomy Genome Gene Command-line tools Documentation

NCBI Datasets

A one-stop shop for finding, browsing, and downloading
genomic data

Mycoplasmoides ge ﬁ I:I:I i —G)\ j] T é

nitalium & N T_ I\: >7U

Mycoplasmoides

~VU HE
’ ’ o / &
¥ . [ . . Lo Y4

How to use NCBI Datasets

The best way to start is to use the search bar above. But here's an example of the types of resources and data we offer.

What can you learn about Canis lupus familiaris (dog) in NCBI Datasets?

Looking for basic information?

Browse the taxonomy tree
View the Canis lupus familiaris taxonomy page

& Feedback

g Interested in genomic data?

Browse all 27 genomes
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m National Library of Medicin

National Center for ngy Inforr n

NCEI Datasets Taxonomy Genome Gene Command-line tools Documentation

Bacteria / Mycoplasmatota / Mycoplasmoidales / Metamycoplasmataceae / Mycoplasmoides

Mycoplasmoides genitalium

. L ) o , External links
Mycoplasmoides genitalium is a species of bacteria in the family Metamycoplasmataceae.

Encyclopedia of Life

‘ Browse taxonomy ‘

Current scientific name Mycoplasmoides genitalium
Taxonomic rank species
NCEBI Taxonomy ID 2097

For more details see NCBI Taxonomy
View the legacy Genome page

Genome

Browse all 6 genomes

Reference genome
ASM2732v1

TIGR (2006). Strain: G-37.
RefSeq GCF_000027325.1

B Feedback
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Download Package

1 Genome available for download
Select the files you want

Select file source alect file types
All (2) Benome sequences

fSeq only (1) [ Annotation features (GTF)

O GenBank only (1) [J Annotation features (GFF)

Sequence and annotation
(GBFF)

O

Genomic coding
sequences (FASTA)

Protein (FASTA)

Sequence report (JSONL)

Assembly data report
(JSONL)
Your selected data will be downloaded as a ZIP archive

Estimated file size is 162 kB

Name your file

GCF_000027325.1.zip

A\ safari users: please disable automatic zip file extraction. More info...
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BLOSUM 620D15E

© 2008 Nature Publisl

BLOSUMG62 miscalculations
improve search performance

o 10 the editor:

@The BLOSUM! family of substitution

=" matrices, and particularly BLOSUM62, is

the de facto standard in protein database
searches and sequence alignments. In the
course of analyzing the evolution of the
Blocks database?, we noticed errors in the
software source code used to create the initial
BLOSUM family of matrices (available online
at ftp://ftp.ncbi.nih.gov/repository/blocks/
unix/blosum/blosum.tar.Z). The result of
these errors is that the BLOSUM matrices—
BLOSUMS62, BLOSUMS50, etc.—are quite
different from the matrices that should have
been calculated using the algorithm described
by Henikoff and Henikoff!. Obviously,

minor errors in research, and particularly

in software source code, are quite common.
This case is noteworthy for three reasons:

first, the BLOSUM matrices are ubiquitous in
computational biology; second, these errors
have gone unnoticed for 15 years; and third,

the ‘incorrect’ matrices perform better than
the ‘intended’ matrices.

274

The error that had the most impact
was an incorrect normalization during a
weighting procedure; this procedure, the
error and its impact are discussed in greater
detail in Supplementary Note online.
Recalculated matrices are also available in the
Supplementary Note, and differences from
the original matrices are highlighted. These
two matrices differ in 15% of their positions.
Both the corrected and the original source
code are also available through a link in the
Supplementary Note. It is worth noting that
the relevant comparison for BLOSUMG62 is
not with the revised BLOSUM®62 (which we
call RBLOSUM&62) because matrices can only
be ‘fairly’ compared if they have the same
relative entropy>. We found that this relative
entropy (when calculated from raw matrix
values), which is a measure of the information
content in a substitution matrix, was inflated
in the BLOSUM matrices due to the errors.
Thus, BLOSUMS2 is best ‘fairly’ compared
with RBLOSUM64 based on raw matrix value
entropies. (Comparisons based on rounded

range of errors per query cutoffs using
both Smith-Waterman and BLAST search
tools. (An errors-per-query cutoff is
approximately equivalent to the E-value
cutoff that one would use in a BLAST
search, but is calculated by averaging the
results of numerous searches.) Although
the performance difference is statistically
significant, it is, however, relatively small in
magnitude. More detailed analyses about
the statistically significant performance
differences caused by the errors, as

well as the potential origins of these
performance differences, are provided in the
Supplementary Note.

We find it interesting that the BLOSUM62
matrix is used every day (and more
interesting still that its derivation is a
common topic in computational biology
classes), and yet we can find no previously
published mention of any of the errors
discussed here. We did find that some of the
errors were fixed in later tangential work
by the original authors'!, but the ‘correct’
matrices have never been published or
adopted. We also note that the existence of
statistically significant improvements due
to (essentially random) software errors
supports the notion that there is significant
room for improvement in our understanding
of protein evolution. Of course, software
errors are quite common and nothing

VOLUME 26 NUMBER 3 MARCH 2008 NATURE BIOTECHNOLOGY
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