Microbial Genomes Quick Start
An NCBI Mini-Course

Microbial Genomes Resources presents public data from prokaryotic
genome sequencing projects. The sequence collection contains data
from finished genomes as well as draft assemblies.

In this mini-course, we will learn:

1. To navigate through the Microbial Genomes resources and find:
- listings of sequencing projects for microbial organisms and their
sequencing status;
- an individual organism's sequencing project information,
summary of its biology, and links to sequence and annotation.
2. To perform comparative analysis of protein sequences from
different genomes, including:
- functional assignments using the Clusters of Orthologous
Groups (COGs) database;
- three-way homology-based comparison using the TaxPlot tool,
- pair-wise homology-based comparison using the GenePlot tool;
- taxonomic distribution of protein homologs using the TaxMap
tool;
- proteins that may be specifically expressed in a genome or lost
from a genome compared to a close species.

The course will address practical discovery questions such as 'Are there
identifiable genes in microbial genomes that may be horizontally transferred?'
and 'What are the differences between closely-related pathogenic and non-
pathogenic bacteria?'

During the first hour, an overview will be given using the Escherichia coli
0O157:H7 Sakai genome, followed by an hour of hands-on session to practice
using the Rickettsia prowazekii str. Madrid E genome. The following handout
contains the screenshots of the overview.

URL: http://www.ncbi.nlm.nih.gov/Class/minicourses/microbial.html




Problem 1

From the NCBI homepage, access the “Genomic biology” site and from there
select the “Microbial” Genome Resource link. The link leads to microbial projects
in the Entrez Genome Project database:
http://www.ncbi.nlm.nih.gov/genomes/Iproks.cgi.

How many complete microbial genome sequences are available? How many are
in progress and how many are in the assembly stage? From the “Organism
Group” pull down menu, select Firmicutes. The complete genome sequences
are available for how many Firmicutes?

On the Complete genomes page change the selection from “Firmicutes” back to
“All Organisms”. Scroll down the resulting list to the Escherichia coli strains. How
many strains of E. coli have been completely sequenced? Select the
“Escherichia coli O157:H7 str. Sakai” link, which leads to the Genome Project
Overview for this organism.

Is the Sakai strain pathogenic in humans? Name a few differences between the
pathogenic and non-pathogenic strains. For example, a type Il secretion
system, the locus of enterocyte effacement, numerous toxins and adhesins, as
well as fimbrial gene clusters and iron uptake systems are found in pathogenecity
islands. Click on the RefSeq accession number NC 002695 to access the
organism’s information in the Entrez Genome database.

From the resulting Genome Overview table, access the entry NC_002695 in the
Entrez Nucleotide database. Access the Entrez Protein database through “Links”
— “Protein”. How many protein coding genes have been annotated on the
genome? Go back to the Genome Overview table.

Access the “Protein Table”, which contains locations and detailed information
such as the strand, product name, FASTA sequence etc., by clicking on “5253”
next to “Protein coding”. Also, access the “Structural RNA Table” through the
“141” link. How many genes encoding arginine tRNA are annotated on the Sakai
strain? Go back to the Genome Overview table.

Click on the “COG” link. It provides an assignment of each protein to one or
more COG functional categories. Note the variations in the %genome category
compared to the %genus category. What would be its importance? Download
the protein table for the proteins assigned to Intracellular trafficking and
secretion. Go back to the Genome Overview table.

Click on the “TaxPlot” link. TaxPlot allows a three-way comparison of three
different proteomes, including proteins encoded on all chromosomes and
plasmids. To study proteins specific to pathogenic O157 strains compared to
K12, select the non-pathogenic strain, Escherichia coli K12, and other
pathogenic strain, O157:H7. Assign a functional classification to these proteins
by selecting a category from the pull down menu. Compare the assignments to



the Translation and Cell envelope biogenesis or Cell motility functional category.
What do you infer? Go back to the Genome Overview table.

Select the “GenePlot” link. GenePlot uses precalculated BLAST results to
determine the top hits in two organisms. The best hits of each protein from two
genomes are calculated and plotted based on chromosomal location. Download
all best hits between the K12 and Sakai strain proteins. Open the file in Excel
and select the gi column for the Sakai strain. Use the Batch Entrez tool:
http://www.ncbi.nlm.nih.gov/entrez/batchentrez.cqi?db=Protein to download all
the proteins in the Entrez Protein database. Now obtain the proteins that are
annotated on the Sakai strain that have no homolog in the K12 strain by using
the Entrez history option and subtracting these proteins from all proteins
annotated on the Sakai strain. Go back to the Genome Overview table.

Select the “TaxMap” link. TaxMap reports the taxonomic distribution of the top
BLAST hits for each of the proteins in the entire proteome of the Sakai strain by
comparing to the non-redundant protein database (excluding closely related
species) by BLAST similarity. Compare the map to that of K12
http://www.ncbi.nlm.nih.gov/sutils/taxik.cgi?gi=115 . What do you conclude?
Identify different phages inserted in the Sakai strain genome. On the Sakai map,
select one region that is more similar to Viruses. The page will reload to display
the homologs for the selected region. Select the link for integrase (gi 15830414).
This link gives the top 200 protein BLAST hits for the integrase protein. Select
the “Best hits” option. Which organisms are represented in the similar proteins?

Select the COG0582 link at the top to access the tabular format of the proteins
assigned to that COG. Follow the link to the “Initial Version” of the COG
database, then click on the colored wheel at the top left. Select the Phylogenetic
patterns search. Access the pre-calculated comparison between Escherichia coli
and Buchnera sp. APS near the bottom of the page. Note the COGs that contain
proteins only from O157 strain and not from K12 or Buchnera. What are the
major types of proteins in this list?
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» What does NCBI do?

Established in 1988 as a national resource for
molecular biology information, NCEI creates
public databases, conducts research in
computational biology, develops software tools
for analyzing genome data, and disseminates
hiomedical information - all for the better
understanding of molecular processes
affecting human health and disease. More.
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Entrez Protein Clusters datahase

The new Ertrez Protein Clusters database is a collection of
Reference Sequence (RefSeq) prateing, from the complete
genomes of prokaryotes, plasmids, and organelles, that have
been grouped and annotated based on sequence similiarity and
pratein function. Click here to find out more about the Protein
Clusters database.
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NCBI's dbGaP Genome YWide Association Database

NCBI's dbGaP (database of Genotype and Phenotype)
provides data from Genome Wide Association (GWA)
studies. The resource is intended to help elucidate the
link between genes and disease. For each study, users
hawve access to detailed information about the
phenotypic wvariables measured and pre-computed
associations between subjects’ phenotypes and
genotypes. Click here to read the press release. To
read more about GWA projects, see NCBI's GWA
resource page
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» Genomic Biology

explore the links provided on this

* AGP Resources
+ Annotation Information
+ Assembly Information
+ Genome Glossa

page.

» Assembly and Annotation Information

+ NCEBIHandbook, Chapter 14 Genome Assembly and Annotation Process

» Announcements
July, 2007

analinus (platypus
Map Viewer - genome annotati
Species

Caenorhabclitis elegtans (nematode]
Equus cabalins [domestic horse)
Ornithorhynchus analinus (platypus
Mus rusculys (mouse:

Monodelphis domesticus (opossurn:
Danio rerio (zebrafish

Populus trichocams (black cottanwood
Bos taurus (cow

Gallus galies (chicken

Drosophiia melanogaster (fruit iy
Dictyostelium discoidesm

Strongylocentrotus purouraius (sea
vechin)

on updates:

Build Map Viewer Release
WS170  July 18, 2007
1.1 July 11, 2007
T duly 17, 2007
371 July 5, 2007
MonDom5  March 8, 2007
L& February 27, 2007
1.1 January 12, 2007
31 January 3, 2007
2.7 Mowember 30, 2006
51 MNovember 21, 2006
21 Mowernber 2, 2006
21 October 18, 2006

MNCBI provides several genomic biology tools and resources, including organism-specific pages
that include links to many web sites and databases relevant to that species. We invite you ta
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Toals legend: T - TaxMap; P - ProtTable; C - COG Table; D - 3-D neighbors; L - BLAST; S - CDD scarch; G - GenePlot; X - TaxPlot; M - g)
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2007 [ e B Cyanobacteria 836 1 9 CPOOOS2S1 NC 0089251 10/16/07 1017/07 ashingtonUnivessity  p
Acaryochloris matina GG (WeshU) more
15753 Acidiphiliom eryprum JE-3 B Alphgproteobactena 397 611 1 8 CEONSILL NC_008:841 05/11/07 087147 DOEJemt Genome P LSGX E
{5771 Acidobacteria bacterium Effin345 B Acidobactetia 57584 1 CPOD03601 NC_00S0091 05/04/06 09/21/07 W IP DLSGX E
16097 Acidothermus celiulolyticus 118 B e 24669 1 CPOO4S11 NC_0085781 11/09/06 09/21/07 W IP DLSGX E
15708 Acidovoras avenae subsp. citrulli AACD0-1 B Betaproteobacteria 54685 1 CPOND: 008 01/04/07 01/05/07 W IP DLSGXME
15685 Acidovoras sp. 154 B Betaproteabacteria 454661 1 2 CPOD0S300 NC 0087821 01/04/07 01/11/g7 DCOEJoint Genome TP DLSCGXME
- Institute [more.
Acinetobacter bawnannii ATCC 17978 B Gammaproteobacteria 402 388 1 2 CPONII NC_0030851 03/01/07 05/02/07 Yale Univ P LSGXMER
Acinetobacter sp. ADPL © Gammproteobactenia 3.6 404 1 CRS438611 NC_0056651 10/30/04 01/17/06 Genoscope IBECDLSGIMER
18221 Actinobacillus plevropneumoniae 120 B Gammaproteobacteria 23413 1 CPOD0S60.1 NC_0090531 02/23/07 08/08/07 W P LSGXME
- of Canada [more]
13370 Actinobacillus succinogenes 130Z B Gammaproteobacteria 22449 1 CPOD0T46.1 NC_0096551 07/0S/07 07/25/07 W P LSCX F
16697 A subsp ATCCT966 B fa 47 6LE 1 CPODOEL1 NC_008570.1 11/06/06 08/14/07 TIGR IP DLSGIMER
National Research Council
16723 Aeromonas salmonicida subsp_salmonicida A449 B acteria 503582 1 2 CPODGIA1 NC 0093481 04/06/07 08/08/07 Canada- Institute of P  LSGXME
Masine Biosciences
211 Aeropyrum pemis K1 A Crenarchacota 17563 1 BAOO23 NC_000SS42 06/26/99 11/28/06 NITE IBECDLSGX
282 Agrobecterium tumefaciens str. C58 B Aphaprotecbactea 567 590 2 2 AE00SS31 NC_0033041 12/18/01 08/06/07 University of Washington T
283 Agrobecterium tumefaciens str. C58 B Aphaprotecbactea 567 590 2 2 AEQQTSS81 NC_0030621 12/18/01 08/06/07 Cereon T
13003 Alcanivoras borkumensis SK2 B Gammaprotebactera 31547 1 AMDS6690.1 NC_008260.1 07/24/06 01/26/07 Bilefeld Ui B
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Legend: [ - wgs assetgly; [J - no sequence available.

' no sequence available.

7 Acaryochlons sp. CCMEE 5410

¢ Acholeplasma laidlawii PG-34

Acidianus briedeyi
1A 1

ATCC 51196

Acidubiprofundum boonei T46%
Acinetobacter baumannii

Acinetobacter baumannii

Acinetobacter baumannii AB005T

Acinetobacter baumannii ACICU

Actinobacillus actinomycetemcomitans HK1651

Agrobacterium radiobacter K84
Agrobacterium vitis 54

Actinosynnema mirum DSM 43827

A ATCCBAA-833

%617 1monige serovar |
198 Actinobacillus pl imonige serovar | str. 4074

19135 Actinobacillus pl umoniae serovar 3 str JL03
200 Actinobacillus pl serovar
332 Actinobacillus pl serovar ]

12510 Actinomyces naeshuindii MG1

18171 Actin ATCC 17982

879 Microbial Genomes In-Progress selected: [A] - 35, [B] - 844
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Gammaproteobacteria
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Gammaproteobacteria

Actinobacteria
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Accession

41.4 NZ_AACK00000000

Blast

Released

BLAST 04/21/03

BLAST 03/16/07

Center

1. Craig Venter Institute

Research Institute for Physico-Chemical Medicine.
Eederal Agency of Public Health and Sacial
Development of the Russian Federation

University of Copenhagen

TIGR

1. Craig Venter Institute
Genoscope

Genoscope

(Case Westem Reserve University
CNR - National Research Council
University of Oklahoma
University of Oklahoma
University of Oklahoma
Buarhong Asricultural University
University of Oklahoma
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595 Compl| Crenarchasota Bd: [A] - 47, [B] - 548 V4
Euryarchaeota
Nanoarchasota King Group *Size GC #chr #plsm GenBank  RefSeq  Released Modified Center Tools
Other Archaea . Iiversity
7 g = i Washington University =
12997 Acaryochlon|  pll Bacteria Cyanobacteria 8.36 1 9 CPONS281 NC_009: 10716007 1001707 (o E P LSGX
Acidobacteria G
15753 Acidiphilivm | Actinobacteria Alphaproteobacteria 397671 1 8 CPOD069T.1 NC_0094841 05/11/07 08/14/07 W P LSGX FE
Aquificae —
Bacteroidetes/Chlorobi Acidobacteria 57584 1 CPODO3S0.1 NC_D0S002.1 05/04/06 09/21/07 DOEJoint Genome IP DLSGX E
Chlamydiae/\ icrob S
16097 Acidothermu| Chloroflexi Actinobacteria 24669 1 CPODOSSL1 NC 0085781 11/09/06 09s21/07 DOEJoint Genome IP DLSGX E
Cyanobacteria - Institute
Deinococcus-Thermus 3
Acidovoraz o Betaproteobacteria 54685 1 CPODOS121 NC_ 0087521 01/04/07 01/05/07 W IP DLSGXME
15685 Acidovoras s Betaproteobacteria 454661 1 2 CPONSIG1 NC_00STS21 01/04/07 o1/11/07 2OEJomt Genome IP DLSGXMF
P - Institute [more,
Acinetobactd Gammaproteobacteria  4.02 389 1 2 CPO00S2I1 NC_0090851 03/01/07 05/02/07 Yale Univ
Acinetobacte Gammaproteobacteria 36404 1 CR3438611 NC 0059661 10/30/04 01/17/06 Genoscope
. Gammaproteobacteria N - " tional Research Council -
18221 Actinobacilly Deltaproteobacteria Gammaproteobacteria 23413 1 CPO0SO1 NC 0090531 02/23/07 08/08/07 -2 o2 “ssearnfomel  p LSGXME
Epsilonproteobacteria DOE Joint G
13370 piroch: Gammaproteobactetia 23449 1 CPODOTA61 NC_D036551 07/05/07 07/25/7 2Ok lomt Genome P LSGX F
- Institute
Thermotogae ==
16697 Other Bacteria 66 Gammaproteobacteria 47615 1 CPODDSGL1 NC_008570.1 11/06/06 08/14/07 TIGR IP DLS
National Research Council
16723 A 1 da subsp. sal da 4440 503582 1 2 CPOO0S41 NC_009348.1 04/06/07 08/09/07 Canada-Instinute of B LSGXME
Marine Biosciences
211 Aeropymum pemix K1 Crenarchaeata 17563 1 BAQ000D23 NC_0008542 06/26/99 11/28/06 NITE FR
282 Agrobacterium tumefaciens str. C3§ Alphaproteobacteria 567 590 2 2 AE0036331 NC 0033041 12/18/01 08/06/07 University of Washington ER
283 Agrobacterium tumefaciens str. C58 Alphaproteobacteria 567590 2 2 AE0078601 NC_0030621 12/18/01 08/06/07 Cereon FR
13003 Alcanivorart is SK2 31547 1 AMDES600.1 NC 008260.1 07/24/06 01/26/07 Bielefeld Univ FR
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125 Complete Microbial Genomes selected: [A] - 0, [B] - 125
TEantsm N CTOUp Sz GC #chr #plsm GenBank  RefSeq Released Modified Center
13006 Alkaliphitus metaftiredigens QYME Y Finmicutes 4.9 36.8 1 CPO00T24 1 NC_009633 1 06/28/07 07/03/07 DOE Joint Genome Institute
Alkaliphilus oremlandii OhIL As Firmicutes 3.1 36.2 CP000853.1 NC_009922.1 10/11/07 10/16/07 DOE Joint Genome Institute

sma AYWE 3 Fi 0.73 26.8 CP00D061.1 NC. 01/11/06 06/29/07 Ohio State University [more
CP000360.1 08/01/07 09/13/07 Competence Network [more

2 05/20/04 04/03/06 TIGR

3 05/02/03 12/02/05 TIGR

06/24/04 04/03/06 DOE Joint Genome Institute

1 AEQ17184.1 NC 003%09.8 02/13/04 08/17/06 TIGR

Institut National de la Recherche

&
SRLNE)

Aster vellows witches"broom

1

1

Bacillus amyloliquefaciens FZB42 1
Bacillus anthracis str. 'Ames Ancestor 3 Fimnicutes 5.5 352 1 2

1

1

1

Finmicutes 3.9

308 Bacillus anthracis str. Ames Finmicutes 523 354
10878 Bacillus anthracis str. Steme Firmicutes  5.23 35.4
Firmicutes  5.43 35.5

74 Bacillus cereus ATCC 10987

I . - = a . n T
384 Bacillus cereus ATCC 14579 Fimicutes 542353 1 1 AEOIGSTT D 05/02/03 062107 sttt Netionel de o
12468 Bacillus cersus E33L ! Fimioutss 585351 1 5 CPOOOOLL 08/16/04 01/31/07 DOE Joint Genome Institute

13624 Bacillus cereus subsp. cytotoxis NVH 391.98 2 Fimicutes 4.11 358 1 1 CP000764.1 D 07/17/07 07/25/07 DOE Joint Genome Institute [more
13291 Bacilius clausii KSM K16 | Fimicutss 4.3 448 1 AP0 01/03/05 12/02/05 Ko Comoration Blological Science

Laboratories_Japan

Bacillus halodurans C-123  Fimmicutes 4.2 43.7 1 BAD00D04.3 N 2 03/23/99 12/03/05 Japan MSTC MER
13082 Bacillus licheniformis ATCC 14580 ! Firmicutes 4.2 46.2 1 AE017333.1 NC_006322.1 09/24/04 01/26/07 University of Goettingen ER
Bacillus licheniformis ATCC 14380 ! Fimmicutss  4.22 46.2 1 CP000002.3 10/06/04 01/18/06 Novozvmes Biotech ER
Bacillus pumilus SAFR-032 ! Fimmicutes 3.7 1 CP000813.1 0098481 09/26/07 09/28/07 Bavlor College of Medicine [more ER
Bacillus subtilis subsp. subtilis str. 168 : Fimmicutes 4.2 43.5 1 0008642 12/31/97 08/14/07 BSNE ER
7 Baciltus serovar konlulkian str. 97-27 3 5.28 354 1 1 003957.1 06/30/04 06/22/07 DOE Joint Genome Instifute MER
Bacillus thuringiensis str. Al Hakam :  Fimmicutes  5.36 354 1 1 NC_008600.1 11/27/06 04/18/07 DOE Joint Genome Institute IP DLSGXMER

13466 C DSM 8903 :3 3353 1 NC_009437.1 04/19/07 08/14/07 DOE Joint Genome Institute B LSGX E
233 Carboxydott s hyd s 7-2001 3 Finnicutes 2.4 42.0 1 NC_007503.1 10/21/05 03/30/06 TIGR B LSG ER
J7 Clostridium acetobutylicum ATCC 824 ¢ Fimicutes  4.13 30.9 1 1 AF001437.1 003030.1 07/24/01 01/18/06 Oscient Pharmaceuticals Corporation ER
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125 Compl|Crenarchaeota bd: [A] - 0, [B] - 125 clear filter |
PID Nt osichssc King Group “Size GC #chr #plsm GenBamk  RefSeq Released Modified Center
13006 Alkaliphitus o Other Archaea Fimicutes 49 368 1 CPONOTIA 1 NC_0096331 06/28/07 07/03/07 DOE Joint Genome Institute P s E
16083 Alkaliphitus ;ﬂfsﬁzfa_ B Fomicutes | 3.1 362 1 CPO00SS3.1 10/11/07 10/16/07 DOE Joint Genome Institute P sG B
Asteryellowd Acinobacteria B Famicutes 0.73 268 1 4 CPO0OOGIL 01/11/06 06/29/07 Ohio State University [more IPCDLSGXMER
Bacilius amyl| Aquificae © Fmcutes 39 1 08/01/07 09/13/07 Competence Network [more P LSGX ER
1 Bacillus anth] D2Cter0idates/Chiorobi B Fimicutes 55352 1 2 05/20/04 04/03/06 TIGR LSGXME
Chlamydiae/Verrucomicrobia e
309 Bacilius anthd C hioroflexi \ Fimieutes 523 354 1 0039973 05/02/03 12/02/05 TIGR L ER
10878 Bacilius anth Cyanobacteria B Famicutes 523354 1 005645 1 06/24/04 04/03/06 DOE Joint Genome Institute E
74 Baciltus cersy Efr‘:lzz“’e‘:“s'““m”s o Fimicwes 543355 1 1 003900.8 02/13/04 08/17/06 TIGR E

stitut National de la Recherche
Asgronomique (INRA)
09/16/04 01/31/07 DOE Joint Genome Institute

384 Baciltus cerar FUsobacteria B Fimmicutes 542 353 1 1l
Planctomycetes
12468 Bacillus cerad Proteobacteria B Fimicutes 585351 1 5 CPO0D0OLL

05/02/03 06/21/07

Bacillus cera AlPhEPIOlE0ObaCtera E Fimcutes 411 358 1 1 CPO00TELL 07/17/07 07/25/07 DOE Joint Genome Institute [more
Betaproteobacteria KaoC Biclozical §
Bacillus claus Gammaproteobacteria B Fimicutes 43 448 1 AP006627.1 NC_006382.1 01/03/05 12/02/05 S2oCorporation Biological Sclence
Laboratosies, Japan
Deltaproteobacteria

235 Baciltus halod Epsilonproleobacteria © Fimicutes 42 437 1 BAD0000L3 NC_0025702 03/23/99 12/03/05 Japan MSTC ER
13082 Bacillus liche| Spirochastes © Fimicures 42 462 1 AEQ17333.1 NC_006322.1 09/24/04 01/26/07 University of Goettingen ER
12388 Bacillus liche: E)T:;T;;Uc?;; % Fimicutes 422 462 1 NC_005270.2 10/06/04 01/18/06 Novorymes Biotzch G ER
20391 Bacilius pumiiE SAFRTST © Fimicutes 3.7 1 009848 1 09/26/07 09/28/07 Baylor Colleze of Medicine [more] ENBEEEENER
76 Bacillus subtilis subsp. subis str. 168 B Fimicutes 42 435 1 0003622 12/31/97 08/14/07 BSNE SGXMER
10877 Baciltus thusingiensis serovar konlkukian str 97-27 B Fimicutes 528354 1 0033571 06/30/04 06/22/07 DOE Joint Genome Instifute G ER
1853 Baciltus thusingiensis str. Al Hakam B Fimicutes 536354 1 1 CPO004SS1 NC_008500.1 11/27/06 04/18/07 DOE Joint Genome Institute £ ER
13466 Caldicelul DSM 8903 B Fimicutes 3353 1 CPO00STO1 NC_0094371 04/19/07 08/14/07 DOE Joint Genome Institute G E
255 ¢ g Z-2001 © Fimicutes 24420 1 CPO0014L1 10/21/05 03/30/06 TIGR G ER
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@l 595 Complete Microbial Genomes selected: [A] - 47, [B] - 548

[more

PID Organism King Group “Size GC #chr #plsm GenBank  RefSeq  Released Modified Center
12997 Acaryochlosis marina B Cyanobacteria 836 1 o CPOO0SIEI NC_0089251 10/16/07 10/17/07 W P LSGX
(Washl) [more]
15753 Acidiphilium cryptum J5.5 B Alphaproteobacteria 397671 1 8 CPOD0GYLI NC 0084841 05/11/07 08/14/07 W P LSGX F
15771 Acidobacteria bacterium Ellin345 B Acidobactera 57584 1 CPOD03601 NC_ 0080091 05/04/06 09/21/07 W IP DLSGX F
16097 Acidothermus cellulolyticus 11B B Actinobacteria 24669 1 CPODO4SL] NC_0085781 11/09/06 09/21/07 W IP DLSGX E
Acidovoras avenae subsp. citrulli AAC00-1 B Betaproteobacteria 54685 1 CPODOS NC_00! 01/04/07 01/05/07 3725;2:“6*"“’"*
15685 Acidovorax sp. 1542 B B fmdera 454661 1 2 CPOS301 NC_ 0087821 01/04/07 01/11/07 DOEJoint Genome
Institute [more
Acinetobacter baumannii ATCC 1767 o Gammaprotecbactera 402 389 1 2 CPOOOSILI NC_0090831 03/01/07 0S/02/07 Yale Univ.
Acinetobacter sp. ADP1 B ‘Gammaproteobacteria 3.6 404 1 CR543861.1 NC_005966.1 10/30/04 01/17/06 Genoscope
18221 Actinobacillus pleuropneumoniae 130 B Gammaprotecbacteria 23413 1 CPOD0S6R] NC_008033.1 02/23/07 08/08/07 Sational Research Council
=Ll of Canada [more
13370 Actinobacillus succinogenes 1307 B Gammaproteobacteria 23449 1 CPO007T461 NC_0086551 07/05/07 07/25/07 W P LSGX F
16697 subsp TCCT%6 B 4.7 61.5 1 CPO00462.1 NC_008570.1 11/06/06 08/14/07 TIGR IP DLSGXMER
Mational Research Council
16723 A Imonicida subsp. salmonicida A449 B 503882 1 2 CPOO0SIAI NC_ 0083431 04/06/07 08/09/07 Canada Instinute of 3 ME
arine Biosciences
211 Aeropynum permix K1 " Crenarchaeota 17563 1 BAOOO0023 NC_D0DSSY 06/26/99 11/28/06 NITE TPCDLSGX FR
282 Agrobacterium tumefaciens str. C5§ B Alphaprotecbacteria  5.67 590 2 2 AEO0S68S1 NC_0033041 ER
283 Agrobacterium tumefaciens str. C55 I Alphaprotecbacteia 567 590 2 2 AEQOTIS01 NC_0030621 12/18/01 08/06/07 Cerson ER
13005 Aleanivorax borkumensis SK2 B Gammaprotesbactera 4.1 547 1 AMDS6630 1 NC_0082601 07/24/06 01/26/07 Bielefeld Univ IP DLSGX ER
13355 Ehefichian G e B Alphaproteabacteria 151275 1 CRO256781 NC_0068321 02/04/05 05/22/06 CIRAD. France TPCDLSGXMER
o s | . N P— 7 0/ 0 Washington University .
12720 Enterobacter sakazakii ATCCBAA §94 B Gammaprotecbacteria  4.56 1 2 CPIOTSSL NC O00STISI 0872807 opoTioy Tioshine 3 €X E
17451 Enterobacter sp. 638 B Gammaproteobacteria  4.66 529 1 1 CP0006531 NC_0094361 04/18/07 08/14/07 DOEJoint Genome ® LSEX E
- Institute [more
70 Enterococcus faccalis V583 B Fimicutes 336374 1 3 AE0I6S301 0046631 03/29/03 12/02/05 TIGR IPCDLSGXMER
350 Erwinia carotovors subsp cR11013 B o 506510 1 BXOS08511 NC 0045472 07/21/04 12/02/05 }I‘l:é‘z:f: TmstSager 1pcpDLSGXMER
5180 Erythrobacter litoralis HTCCI504 B Alphaproteabacteria 105631 1 CPO00IST1 NC_0077221 01/11/06 03/30/06 ﬁm IPCDLSGXME
scherichia coli 536 B ‘Gammaproteobacteria 4.9 505 1 CP000247.1 07/13/06 08/16/07 University of Goettingen TP DLSGXMER
scherichia coli APEC O1 B Gammaprotecbacteria 551 50.5 1 2 CPOOOESI 10/04/06 04/09/07 lowa State Universiy' ™ TP DL S R
313 Escherichia coli CET073 B Gammaprateobacteria 523505 1 AED14075.1 NC 0044311 12/10/02 04/04/06 E“‘W L,“STY‘“““S"" IPCDLSGXMER
960 Escherichia cali E20 B Gammaprotecbactera 527 50.6 1 6 CPOO0SOO1 NC_0095011 08/11/07 09/14/07 TIGR
059 Escherichia coli HS P Gammaprotecbacteria 4.6 508 1 CPOOSOZI NC_009800.1 09/10/07 09714/07 TIGR
Escherichia coli K12 ® Gammaproteobacteria 46508 1 000967 NC_ 0009132 09/05/97 0570107 L versi of Wiceonsin.
250 Escherichia coli O15 2 Gammaproteobactera 559 503 1 1 AEQ0S1742 02/24/01 09/14/07 Liversicy of Wisconsin: 7 p ¢ pp s G X MER
Madison USA
Gammaprotebacteria 56505 1 2 BAOKOO | 03/29/00 03/30/07 Osaie IECD R
P Washington University 1
B Gammaproteobacteria 521506 1 1 CPONNG| NC 0078461 04/05/06 03/12/07 eshine IP DLSGXMER
2 Gammaproteobactera  4.65 508 1 APO0SO481 AC 0000911 01/23/06 08/16/07 NaalnstituteofScience 1 p 1 5o X MER
AC_J000SLL and Technology
B Thermotogae 19349 1 CPO00TI11 NC_0097181 07/30/07 09/05/07 W P LSGX F
16082 Flavobacterium johnsoniae UW101 B Bacteroidetes/Chlorobi 61341 1 CPO006SS 1 0084411 05/01/07 08/14/07 W P E
Institut National dela
19979 Flavohacterium psychrophium JIP02/86 B Bacteroidetes/Chlorobi 2.9 825 1 AM398681 1 NC_0096131 06/25/07 06/28/07 Recherche Azronomigue P~ LSGX E
(INRA)
Lawrence Livemore
16421 Francisella tularensis subsp. holaretica B Gammaproteobacteria 19222 1 AMDII3621 NC_007850.1 03/02/06 06/28/07 National Laboratory IP DLSGXME
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Genome Frojects
Plasmid genome:
Escherichia coli at University of Bristol, Department of Pathology and Microbiology, UK
Escherichia coli at Molecular Biology. Institute of Biochemistry and Physiology of Microorganisms, IBPM RAS, RUSSIA
Institute of Biochemistry and Physiology of Microorganisms, Molecular Biology, Russia, Pushchino
Genome sequencing:
Escherichia coli 042 at Sanger Institute [In progress]
Escherichia coli 101-1 at TIGR [Assembly]
Escherichia coli 536 at University of Goettingen [Complete]
Escherichia coli 53638 at TIGR. [Assembly]
Escherichia coli APEC Ol at lowa State University [Complete]
Escherichia coli B at US DOE Joint Genome Institute (JGI-PGF) [Assembly]
pand to show the list of Centers
Escherichia coli B str. RELG0G at International E. coli B Consortium [In progress]
pand to show the list of Centers
Escherichia coli BI71 at TIGR [Assembly]
Escherichia coli B74 at TIGR [Assembly]
Escherichia coli CEFT073 at Univ. Wisconsin [Complete]
Escherichia coli E110019 at TIGR [Assembly]
Escherichia coli E22 at TIGR. [Assembly]
Escherichia coli E2348/69 at Sanger Institute [In progress]
Escherichia coli E243774 at TIGR. [Assembly]
Escherichia coli F11 at TIGR [Assembly]
Escherichia coli HS at TIGR [Assembly]
Escherichia coli K12 at Univ. Wisconsin [Complete]
Escherichia coli Q157:H7 EDI933 at Univ. Wisconsin [Complete]
Escherichia coli O157:H7 sir. GZ-021210/cattle at South China Agricultural University [In progress]
INVITROGEN shanghai.
¥ Escherichia coli Q157:H7 str. Sakai Q157:H7 (Project ID: 226) at GIRC [Complete]
Escherichia coli RS218 at University of Wisconsin-Madison [In progress]
Expand to show the list of Centers
Escherichia coli UTIS0 at Washington University (WashU) [Complete]




Genome information:

Hame RefSeq GenBank Publications Length (Mbp) GC content Proteins RHAs 3D Struct TaxMap cop coG
Chromasome BAD0O007 4 5.5 50.5% 5253 141 v v v v
Plasmid pO157 ABO11549 1 0.092721 47.6% 8BS -

Plasmid pOSAK1 ABO11E48 1 0,003306 43.4% 3 --

Publications:

* Havashi T of o, "Complete genome sBquence of enterohemorrhagic Escherichia coll O157H7 and genomic comparison with a laboratory strain K-12.", DAA Res, 2001 Feb 28,8(13:11-22

¥ Escherichia coli O157:H7 str. Sakai O157:H7 t

Escherichia coli. This organism was named for its discoverer, Theodore Eschench, and is one of the premier mode] organisms used in the study of bactenal genetics, physiology, and biochemistry.

This enteric erganism is typically present in the lower intestine of humans, where it is the dominant facultative anaerobe present, but it is only one minor constituent of the complete intestinal microflora. X, coli,

usually by attaching to the host cell and mtroducng toxins that disrupt normal cellular processes. Virylence proteins may be encoded on extrachromosomal plasmids or within bacteriophages and distinct
DA segments termed pathogenicity islands (PATs). PATs are likely to have been transferred horizontally and may even have integrated into the chremoseme through bacteriophage or plasmid integration os

transpositon,

Escherichia celi 015T:H7. This strain i associated with Hamburger disease, which is caused by the contarmmation of meat products by enterohemorthagic . cofi (EHEC). The identifier O157H7 refers
to the serotype of EHEC, and reflects the specific antigenic marlcers found on the surface of the cell. EHEC aftaches and effaces to cells in the large intestine

There are numerous differences that distinguish O157H7 from K-12, hundreds of them associated with genomic islands in either strain, including at least % large PATs in O157H7 that encode virulence!
factors. A type I secretion system, the locus of enterocyte effacement, numerous toxins and adhesins, as well as fimbrial gene clusters and iron uptake systems are found m these PATs. Pathogemnicity genes|
are also found on the plasmid pO157

Fechord bio cafi 0157 H T shain Salooi Thic choin of (15757 isalarad 1097 quibeealin Salai T
Cellular features Envir Temperature
Gram stain ‘ Shape ‘ Arrangement | Endospores ‘ Motility Salinity | Oxygen Req. | Habitat Opt. temp. ‘ Range
= | Rod | Singles, Pairs | [ fes | Facultative | Host-associated Ivc | Mesophilic
Pathogenic in: Human Disease: Hemorrhagic colitis
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Plasmids: pOSAK 1, 0157

Genore Info: Features: BLAST homologs: Links: Review Info:

Refeeq: NC UUEE Genes: 5385 CoG Genome Project Publications: [4]

GenBank: BALL Protein coding: 5253 30 Structure Refseq FTP Refseq Status: Provisional
Length: 5,498.450 nl\ Structural RMNAs: 141 Taxhap GenBank FTP Ser.Status: Completed
GC Content: 50% \ Pseudn genes: None TauPlot BLAST Seguencing center: GIRC
% Coding: 85% A Others: 170 GenePlot Completed: 2001/10/02
Topology: circular Contigs: 1 giap CDD

Iolecule: DNA
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[T 1: NC 002895 Reports Escherichia coli .. [gi15829254]

Comment Features

Locus NC_002695 5498450 bp DNA circular BECT 30-MAR-2007

DEFINITION Escherichia coli Q157:H7 str. Sakai, complete genome.
ACCESSION — NC_002695

VERSTON NC_002695.1 GI:15829254
PROJECT GenomeProject:226

KEYUORDS

SOURCE Escherichia coli 0157:H7 str. Sakai

ORGANISN Escherichia coli O157:H7 str. Sakai
Bacteria; Frotechacteria; Gammaprotechbacteria; Enterchacteriales;
Enterobacteriaceae; Escherichia.

REFERENCE 1 (sites)

AUTHORS  Hayashi,T., Makino,K., Chnishi,M., Kurokawa,K., Ishii,K.,
Yokoyaua, K., Han,C.G., Ohtsubo,E., Nakayama,K., Murata,T.,
Tanaka, M., Tobe,T., Iida,T., Takawi,H., Honda,T., Sasakawa,C.,
Ogasawara,N., Yasunaga,T., Kuhara,S., Shiba,T., Hattori,M. and
Shinagawa, H.

TITLE Complete genome sequence of enterchemorrhagic Escherichia coli
0157:H7 and genomic comparison with a lsboratory strain K-12

JOURNAL ~ DNA Res. 8 (1), 11-22 (2001)

PUBMED 11258796

REMARK Erratum: [DNA Res 2001 Apr 27;8(2):96]

REFERENCE 2 (sites)

AUTHORS  Yokoyama,K., Makino,K., Kubota,Y., Uatansbe,M., Kimura,3.,
Yutsudo,C.H., Kurokawa,K., Ishii,K., Hattori,M., ibe,H., Iida,T.,
Yamemoto, K., Hayashi,T., Yasunaga,T., Honda,T., Sasakaws,C. and
Shinagawa, H.

TITLE Complete nucleotide sequence of the prophage VT1l-Sakai carrying the
Shiga toxin 1 genes of the enterchemorrhagic Escherichia coli
0157:H7 strain derived from the Sakai outbreak

JOURNAL  Gene 258 (1-2), 127-133 (2000}

FPUBMED 11111050

REFERENCE 3 (sites)

JITHOE: thnishi M Murata . T Hakswams K Kuhars Hattori M

P Gene
> Genome Project
b Full text in PMC
> Protein Clusters
» GEO Profiles

> Protein
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[NI: 5253 | Bacte gﬁﬁﬂ_l_aaﬁap L=iwlie! ( Related Structures: 2959

Items 1 - 20 of 5253

[O1: NP 944498 Reports
hypothetical proten ECs5362 [Eacherichia colt O157THT str. Sakeai]
gi[38704266|ref]ITP_544495.1|[358704266]

[02: NP 944587 Reparts
hypothetical protem ECs55%95 [Eschenichia coll O157HT str. Sakai]
gi[38704265|ref]ITP_944587.1|[358704265]

[M3: NP 313355 Reports
hypothetical protein ECs5328 [Escherichia coli O157HT str. Sakai]
gl 38704264 ref[NP_313355.2|[38704264]

M4: NP 313351 Reports
putative structural protemn [Escherichia colt O157.HT str. Sakca)
2i[38704263|ref]ITP_313351.2|[38704263]

M5 NP 313338 Reports
hypothetical proten ECs5311 [Escherichia colt O157THT str. Salrai]
gil38704262|ref]TP_313338.2|[358704262]

for full length M6 NP 944586 Reparts
hypothetical protein ECs5593 [Escherichia coli O157H7 str. Sakeai]
gi[3870426 1|ref]lTP_544586.1|[358704261]

-

: NP 313325 Reports
hypothetical protein ECs5298 [Escherichia coli O157HT str. Sakai]
S3RT04260(efNE 313325 2|[38704260]
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Genome Info: Features: BLAST homologs: Links: Review Info:

Refseq: NC 0026895 Genes: 5395 Cos Genome Project Publications: [4]

GenBank: BADOOOO? Frotein coding: 5253 30 Structure Refseq FTP Refseq Status: Provisional

Length: 5,498,450 nt Structural RNAs Taxhdap GenBank FTP Seq. Status: Completed

GC Content: 50% Pseudo genes: Nona TaxPlot BLAST Sequencing center: GIRC

% Coding: 85% Others: 170 \ GenePlot Cormpleted: 2001/10/02

Topology: circular Contigs: 1 \g@g joinin]

Molecule: DNA ‘
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Escherichia coli 0157:H7 str. Sakai, complete genome
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Length histogram.
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1 5291

5253 protem(s) shown
Legends: & DMNA region in flatfile format < DMA region in FASTA format  Protein in FASTA farmat

Product Name Start End Strand | Length | Gi GenelD | Locus | Locus tag | COG(s) Links
thr operon leader peptide 120 273 # 2 15829255 | 913387 | - ECs0001 % *oe
bifunctional aspatokinase Yhomeserine dehydrogenase | 354 2816 it 820 15829256 (913388 | thrA ECs0002 gggggggg *Ce
homoserine kinase 2818 3750 + 310 15829257 | 913390 | - ECs0003 | COGOOB3E *Ce
threanine synthase 3751 5037 it 428 15829258 1913393 |- ECs0004 | COGO4SSE *oe
hypothetical protein ECs0005 5251 5547 + 95 15829259 | 913384 |- ECs0005 | - e
hypothetical protein ECs0005 5700 BA7E - 258 15829260 | 913335 |- ECsO00E | COG30228 *oe
putative inner mermbrane transport protein B546 7976 & 476 15829261 | 913338 | - ECs0007 | COGI115E *Ce
transaldolase 8255 9208 + 317 15829262 |913400 |- ECs0008 | - *e
maolybdenumn cofactor biosynthesis protein 9323 9910 + 195 15829263 | 913401 | mogA | ECsO00S |- *Ce
hypothetical protein ECs0010 9945 10511 - 188 15829264 1913402 |- ECs0010 | COG15845 o8

ot idl. st ANCEN 11 i - 1 v ] ‘01 AL ‘ Efe0017 falatet.] a a
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1 Assembly 2905
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1 mRNA Links
Other genomes A n

L AMIM Links thile format < DMA region in FASTA format
PhAC Links = Start End Strand | Length | GenelD | Locus | Locus_tag | Links
165 ribosornal RMNA 227102 || 228643 + 1542 913977 || rsH ECs536E | ¢
lle tRIMA 228712 | 228785 + 7 913984 | ilev ECs6367 |0
Ala 1RNA 223331 | 228806 + 76 313988 | alav ECs5368 e o
235 tihosormal RNA 229090 | 231992 + 2903 913980 | niH ECs5369 (¢
A5 ribosomal RMA 232085 | 232204 + 120 14016 | niH ECs6370 |0
Asp tRMA 232257 | 232333 + 7 314020 | asplU ECe5371 (oo
Asp tRMNA 240481 | 240557 + I 914060 | aspy EC8372 | e o
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Genome Info: Features: BLAST homologs: Links: Review Info:

Refser: MC 002695 Genes: 5395 £oG Genome Project Publications: [4]

GenBank: BADOOOO? Frotein coding: 5253 3D ure Refseq FTP Refseq Status: Provisional
Length: 5,498,450 nt Structural RMNAs: 141 Taxhap \ GenBank FTP Seq.Status: Completed
GC Content: 50% Pseudo genes: None TaxPlot N BLAST Seguencing center: GIRC
% Coding: 85% Others: 170 GenePlot Cormpleted: 2001/10/02
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Molecule: DNA

Escherichia coli Q157:H7 sir Sakai sequence
genus: Escherichia
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Description Se/oqllfence) g:on?me) gfm]i) g/:;]inaproteobactena) g/:c]?ena)
Translation 2.6046 2.5424 27363 33678 3.6565
EIA processing and modification 00174 0.016% 00133 0024z 00114
Transcription 4.8793 4 8814 51309 4 8981 49477
Replication, recombination and repair 4.7404 5.0508 45116 51961 44255
Chromatin structure and dynarmics 0.0000 0.0000 0.0000 0.0000 0.0044
Cell cycle control, mitosis and metosis 0.5036 0.5085 0.5369 0.6737 0.6910
Nuclear structure - - - - -
Defense mechanisms 0.8856 0.9068 0.9365 0.9882 1.1522
Signal transduction mechanisms 2.9172 2.8729 2.9681 3.6227 34483
Cell wall'membrane biogenesis 4.2021 4.2203 43072 4.3054 4.10%4
Cell motility 2.0837 2.1525 2.0835 2.0685 1.3776
Cytoskeleton 0.0000 0.0000 0.0000 0.0057 0.0052
fructure (00347 0339 00214 00108 00071
I Intracellular trafficking and secretion 2.5352 27034 2.5166 2.2861 1.7173
j;if::iii;tilo?;dﬁmmn’ protein 23268 23305 | 24251 | 28264 26152
Energy production and conversion 47578 4 6695 5.0485 4.30%5 4.3745
Carbohydrate transport and metabolism 4.5320 44831 20577 35918 34880
Arming acid transport and metabolism 56433 5.516% 6.0185 52,9370 3.9060
Nucleotide transport and metabolism 1.3370 1.3136 14734 14513 1.6335
Coenzyme transport and metabolism 2.3442 2.2881 2.4495 2.6556 2.6540
Lipid transport and metabolism 1.8406 1.8051 1.5065 23512 2.6600
Tnorganic ion transport and metabolism 3820 37966 39351 36514 36268
f;i;ti”;?:;ggiﬁ?"Sy“thESiS’ 1.3023 1.2712 14002 | 1.6157 17937
General finction prediction only 51438 79322 Fe220 78337 2.1934
Function unknown 4.7404 4.7034 4.4567 4.7426 4.8112
Notin COGs 33.8080 34,0000 321386 | 31.5744 32,6864

Escherichia coli O157:H7 str. Sakai

Intracellular trafficking and secretion genes:

COG

EC:0022 |COG3138MTT
ECs0023 | COG3121N0

ECs0024 |COG3539U
ECs0030 | COGO537MU

Location strand Length  PID Locus LocusTag
1929821748 - 816 15829276 -
21761 22444 - 227 15828277 -
224584 23027 - 177 15829278 -
29618.30112 4 164 15829284 | lspd

112884 .11558% | + | 901 15829356 -

11%011.120213 - 400 15829364 -
120203121588 - 461 15829365 -
121598122038 - 146 15829366 -
156679157239 - 186 15828386 -
157241..159841 - 866 15828397 -
159883160608 - 241 15828398 -
160695161291 - 188 15828388 -

EC:0102 | COGO653TT

EC:0110 |(COG1455M1T
EC:0111 |COG2B041TT
EC:0112 | COGA365MTT
ECs0142 |COG3535M1T
EC:0143 |COG3138M1T
EC:0144 |COG3121MTT
EC:0145 |(COG3535MTT

Product

putative outer membrane usher protein precursor

putative fimbrial chaperone

putative fimbrial protein

sighal peptidase I

translocase
HofiZ
HofE

prelipin peptidase dependent protein

putative fimbrial protein

putative outer memnbrane porin protein

putative pilin chaperone

putative fimnbral-like protein
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Genome > Bacteria > Escherichia coli 0157:H7 str. Sakai, complete genome

Lineage: Bacteria ; Protecbactena ; Gammaproteohacteria ; Enterobacteniales ; Enterobacteniaceae ; Eschenichia | Eschenchia coli | Escherichial

. Escherichia coli O157.H7T str. Sakat

Chromosomes: chramasome
Fl ids: pOSAK ], pO157

Genome Info: Features: BLAST homologs: | Links: Review Info:

Refseg MC 002695 | Genes: 5395 coG Genome Project Publications: [4]

GenBank: BADOODODDY | Protein coding: 5253 | 30 Structure Refseq FTP Refseq Status: Provisional
Length: 5,498,450 nt | Structural RMAs: 141 | TaxMap GenBank FTP Seq. Status: Completed
GC Content: 50% Pseudo genes: None w BLAST Sequencing center. GIRC
% Coding: 85% Others: 170 GenePIo\ Completed: 2001,/10/02
Topology: circular Contigs: 1 ghdap ~ coD

Malecule: DNA

Protein homologs in Complete Microbial / Eukaryotic genomes

To compare the similarity of the query genome proteins to different species choose two organisms by Taxonomy id or select themn from the menu

Select your query genome

[386585 | E. coli O167:H7 str. Sakai =l
Choose two species for comparisen

|6239 |Caen0rhabditis elegans j

|4932 I Saccharomyces cerevisiae (baker's yeast) j

Distribution of E. coli O157:H7 str. Sakalhomologs

694 hits 24 equal hits
e o B LI I e e
3000 | ]
o r P4
5 2500 |- - 1
EJD F . ]
- L @l 7 ]
v 2000 [ 57 1
- R
b [ o5 T
Zoom g 1500 :
[aad o MR
i I R ]
T [ ]
o 1000
¥ :% < ]
] WepRe ke & ]
8 S ]
500 [t ]
4 g o ]
o AL I P ol EPIFIITS EFSFITErS A
500 1500 2500
Saccharomyces cerevisiae {(baker”s ye

491 hits
5340 cuery proteins produced 1209 hits.
Each circle represents a single query genome protein, plotted by its BLAST scores to the highest scoring protein from each of the selected organisms. Symmetrical
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Protein homologs in Complete Microbial / Eukaryotic genomes

To compare the similanity of the query genome proteins to different species choose two organisms by Taxonomy id or select them from the menu
Select your query genome
|386585  |E. coliO167:H7 str. Sakai =

Choose two species for companizon
[83333  |E coliki2

|4932 [ Saccharormyces cerevisiae (bhaker's yeast)

E. coliB171

e . E.caliB7A

Distributi &' i crrp73

E.coliE110019
E.coli E22 -
t:
E. coli E24377A e
E coliF11 =
E.coliHS
E. coliklz
E.
E.
E.
E.

DI RAYEN

694 hits

coli 0157:H7
C1E7:H7 EDL333
coli ©157:H7 str. Sakai
cali UTIS3
E. colivw3lio
= —Exiguohactarium—
7 -~ E. sibiricum 255-15
GO
f£—Feroplasma—
IXEU 'l IF acidarmanus ferl
¢ —Fervdobacterium—
t F. nodosum Rt17-B1 hd

tic alomanc

Cae

500 1500 2500
Saccharomyces cerevisiae {(baker”s ye

437 hits

5240 query protemns produced 1209 hits.

Each circle represents a single query genome protein, plotted by its BLAST scores to the highest scoring protein from each of the selected organisms.
Symmetrical hits are shown as diamonds. Click on the protein(s) of interest or enter a query string to see the homologs in two chosen organisms.

Cutoﬁ|1ﬂ |L\nearscale j comparel
Query:l compare | claar
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To compare the similarity of the query genome proteins to different species choose two organisms by Tazonomy id ot select them from the mem

Select your query genome

|386585  [E. coli O157:H7 str. Sakai =l
Choose two species for companiaon

[p3333  [E colikiz =]

[te5864  [E. coli0157:H7 EDLA33 =]

Distribution of E. coli O157:H7 str. Sakai homologs

330 hite 894 equal hits
20000 2
15000 .
[t L , i
— e
"4 F . b
-, F L 4
— + ’ 4
Zoom B 10000 z
[en =] ]
. i
5000
0 [ S PR I

15000
E. coli 0157:H7 EDL933
2995 hits
5340 query proteins produced 4319 hits.
Each circle represents a single query genome protein, plotted by its BLAST scores to the highest scoring protein from each of the selected organisms.
Symmetrical hits are shown as diamonds. Click on the protein(s) of interest or enter a cuery string to see the homelogs in two chosen organisms.
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Distribution of E. coli 0157:H7 str. Sakai homologs

330 hits 994 equal hits
20000 ) i
r A 1000 [ .
15000 - 750 - \ .
o L . ] o L ]
- . - C ]
I 8 % 1 e [ ]
= 8 e g ~ 500
= F . 1 - L bl
Zoom B 10000 a 3 F @ }:
%0 x| . ] . 250
] 1 (=] r |
5000 of .
] 250 F —— ]
15000 21500 22000 22500
E. coli 0157:H7 EDL933 E. coli D157:H7 EDL933

2995 hits
5340 query proteins produced 4319 lats, from which 1 is selected .
Each circle represents a single query genome protein, plotted by its BLAST scores to the highest scorng protein frem each of the selected organisms. Symmetrical hits are shown
diamonds. Click on the protein(s) of interest or enter a query string to see the homologs in two chozen organisms.

Cutoff: |1U ILlnear scale | | compare
Cuety: | compare | clear
| Mo function is selected j compare

Blast28eq Accession Blink Definition

P 308368 ==  lhypothetical protein ECs0542 [Eschericlua coli O157:H7 str. Sakai]
368 AP 002584 == adhesin [Escherichia col W3110]

22116 NP 286230 == putative RTZ family ezoprotein [Escherichia coli O157H7 EDLR33]

coli K12

Zoomm 10000

[xen =] r ’ 1

E.

5000
Mo function is selected

DMA replication, recaombination and repair
Cell division and chromosorme partitioning
Fostiranslational modificationot

Cell envelope hiogenesis, outer membrane
Cell motility and secretion

Inorganicion transport and metabolism

Ehgenrzgr;?rnosdduﬁlounnargE?Diczgfon \Ayotted by its BLAST scores to the highest scoring protein from each of the selected organisms.

Carbohydrate transport and metabalism Le protein(s) of interest or enter a query string to see the homologs in two chosen organistns.
Amino acid transport and metabolism
Mucleotide transport and metabolism J
Coenzyme metabolism

Lipid metabolism

General function prediction anly ﬂ clear
Function unknown
EMo function is selected J COMpare |

000
EDL933

2995 hits
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To compare the similarity of the query genome proteins to different species choose two organisms by Tazonomy id or select them from the menu

Select your query genome

[386585 | E. coli 0157:H7 str. Sakai i
Choose two species for comparizon

[83333  |E.colikiz =

[155864  |E.coli O157:H7 EDL933 =l

Distribution of E. coli 0157:H7 str. Sakaihomologs

330 hits
20000
15000 .
™ L . i
- e
"4 F - 9
- F L 4
- - n 4
Zoom B 10000 .
[ =] ]
n ]
5000

|

b1 1

15000
E. coli 0157:H7 EDL933

3340 query proteins produced 4319 luts, from which 161 are selected (first 100 shown).
Each circle represents a single query genome protemn, plotted by its BLAST scores to the highest scoring protein from each of the selected
orgatisms. Symumnetrical hits are shown as diamends. Click on the protein(s) of mberest or enter a query string to see the homologs m two chosen

OTgArismE.

994 equal hits

2995 hits

ITransIation, ribosomal structure and hiogenesis j compare |

Blast2Seq Accession Blnk
NME 308053 ==
425 NP 414564 ==
425 NP 285717 ==
NE 208056 ==
4948 NP 414567 ==
4973 NP 285720 ==
NE 3208083 ==
1401 NP 414593 ==
1407 NP 285748 ==

308 ribosomal protein S20 [Escherichia coli O157:H7 str. Salai]
303 rbosomal protein 320 [Eschenchia col K 12]
303 rbosomal protein 320 [Eschenchia col O157HT EDLY33]

isoleucyHRIVA synthetase [Eschericlua coli O157:H7 str. Salkai]
isoleucylHEITA synthetase [Eschenchia coll K£12]
isoleucyl-EITA synthetase [Eschenchia coll ©157HT EDLY33]

dimethyladenosime transferase [Escherichia coli O157:H7 str. Sakai]
dimethyladenosine transferase [Escherichia coh K 12]
dimethyladenosine transferase [Eschenichia cob ©157HT EDLY33]

Definition
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|386585 | E. coli 0157 H7 str. Sakai =l
Choose two species for comparison

[s3333  [E.coikiz =l

|185864  |E. coli 0157 H7 EDL33 =l

Distribution of E. coli 0157:H7 str. Sakai homologs

Cell envelope hiogenesis, outer membrane
| rrictilit ion
Inorganicion transport and metabolism
Signal transduction mechanisms
Energy production and comversion
Carbohydrate transport and metabolism
Amino acid transport and metabolism
Mucleotide transport and metabolism
Coenzyme metaholism

2995 hits

are selected

string to see the homologs in two chosen organisms

Lipid metabalism
General function prediction only ﬂ clear I
Function unknown
f Cell matility and secretion j compare I

330 hits 994 equal hits
i B 2250\_....”...\”...\....u...\u_
20000 - s [ ]
[ o ] 2000 [ 1
o 19000 - o [ ]
e F - g N 1750 - 1
¥ . 1 x E o 4
= i 4 ] = . / g \ ]
L . 1 1500
Zoom B 10000 g F ]
x0 = . [ ] R [ 7 ]
. [ < ] M 1950 e ]
5000 oLt G)\ @
Mo function is selected ] 1000 - 1
Translation, rbosomal structure and biogenesis ] E i
Transcription i L \uia/ ]
DMNA replication, recombination and repair PR 790 Do e e
Cell division and chromasome partitioning 000 4000 4500 5000
Pasttranslational modificationot EDLO33 E. coli D157:H7 EDL933

ed by its BLAST scores to the highest scoring protein from each of the selected organisms. Symmetrical hits are shown as

elect Your query ZEnctne

[386585  [E. coli O157:H7 str. Sakai =l
Choose two species for comparison

[83333 [E caliki2 |

[1s5864  [E. coli 0157:H7 EDL933 |

Distribution of E. coli O157:H7 str. Sakai homologs

330 futs 494 equal hits

F .4 2250
20000 B

[ . 1 2000

15000

1750
/ o

1500

[

Zootm

x20 =

10000

E. coli Ki2
E. coli K12

|

5000

. 1250 5
@
1 1000

|

L

152 S IR I 750

e

15000 4000 4500

5000

E. coli 0157:H7 EDL933 E. coli 0157:H7 EDL933

2995 hits
5340 query proteins produced 4319 hits, from which 2 are selected

Each circle represents a single query genome protein, plotted by its BLAST scores to the highest scoring protein from each of the selected organisms. Symmetrical hits are shown as

diamonds. Click on the protein(s) of nterest or enter a query string to see the homologs in two chosen orgamisms.

Cutoff |1 0 | Linear scale j compare I
Query.l compare I clear
I Cell motility and secretion j compare




NP 308305 ==

putative outer membrane usher protein [Eschericlua coli O157:HT str. Sakai]

1107 NP 415460 == predicted outer membrane usher protein [Escherichia col K 12]
4366 NP 287040 ==  putative usher protein [Eschenchia coli ©O157H7 EDLS33]
NP 312684 ==  putative outer membrane usher protein precwsor [Escherichia coh O157:H7 sir. Sakai]
1545 NP 415460 == predicted outer membrane usher protemn [Eschenchia coh K 12]
480 NP 280363 ==  putative fimbrial usher [Escherichia col O157H7 EDL233]

Genome > Bacteria > Escherichia coli 0157:H7 str. Sakai, complete genome

Lmeage: Bactetia ; Protecbactenia ; Gammapretecbacteria | Enterobacteriales ;, Enterobacteriaceae | Escherichia ; Escherichia coli ; Escherichia coli ©157H

; Eschenichia coh O157HT str. Saka

Chromosomes: chromaosome

Fl

ids: pOBAK L, pO157

Li

Genome Info: Features: BLAST homologs: | Links: Review Info:
Refseq: MC 002695 | Genes: 5395 CoG Genome Project Fublications: [4]

GenBank: BAJOODDY | Protein coding: 5253 | 30 Structure Refseq FTP Refseq Status: Provisional
Length: 5,498,450 nt | Structural RNAs: 141 | Taxhap GenBank FTP Seq. Status: Completed
GC Content: 50% Pseudo genes: None | TaxPlot BLAST Seqguencing center: GIRC
% Coding: 85% Cthers: 170 GenePlot Cornpleted: 2001/10/02
Topolagy: circular Contigs: 1 ghlap cDD
Molecule: DNA

AN

Y
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o

< - s vy N\'l',:
<3 NCBI 2. XM 56

PubMed Hugl P @ e

Search | Genome 'I Go | Clear

Pairwise genome comparison of protein homologs (symmetrical best hits)

MM

Query organism: Eschenichia col O157H7 st Salca

Select two organisms to compare

| E. coli O157:H7 str. Sakai | versus | E. cali 0157:H7 EDLI33 =] compare selected pair |
5423 proteins total

SN T T T T T T T .
5000 #° Zoom
8 2 2735 e 2° 1 l__lzx <
2 4000 3 a0k e ]
o] o]
& & o2°
ﬁ E 2725 .0 1
= 3000 5 ..‘ click on the left picture to recenter
H 3 7A0E .°° 1 click on the right picture to zoom and
£ 2000 2 sk o2 i recenter
S S ad
5 = o?
5 S 2710} C) E .
@ 1000 @ °°0° shaded rectangle from the left picture
05 L4 1 is shown on the right picture
0K \ . \ \ s . \ \ \ . . . .
0 1000 2000 3000 4000 5000 2600 2605 2610 2815 2620 2625 2630 2635
Escherichia coli ©157:H7 str. Sakai Escherichia coli 0157.H7 str. Sakai
oy FEEEEREREEETE PR Ee e reren switch axis J
Total mumber of bets 5341, Save all bets in order on genome.
bl2seq  Locus tags Proteim name
® 73024 - ECs2675 hypothetical protein EC52675 [Escherichia coll O157HT str. Sakai)
® 23027 - ECs2676 flagellar basal body protein [Escherichia coli O157.H7 str. Sakai]
Pairwise genome comparison of protein homologs (symmetrical best hits)
Query organism: Escherichia coli O157H7 str. Sakai
Select two organistns to compare
| E. coli 0167:H7 sir. Sakai | wersus [ coli O167:H7 EDL933 =] compare selected pair J
5423 proteins total —Escherichia— [
E. coli 536
E. coli CFT073
E z
5000 E. coli O157:H7 EDLA33 com
o E. coli 0157:H7 str. Sakai 2x M
i E. cali UTI3 -~
w E. coli‘W3110
= —Francisella—
g &Y E :u:arensws SUESP :w?larct\ca e click on the left picture to recenter
= Llarensis subsp. larensis - . .
E F.tularensis subsp. tularensis SCHL 54 elick on the right picture to zoom and
E 2000 — Frankis— recenter
5 F. alni ACNT4a
#1000 Foap Cold shaded rectangle from the left picture
G R is shown on the right picture
o F. nucleatumn subsp. nucleatum ATCC 26586
s f ) —Geobacilus—
2000 3000 4000 5000
Escherichia coll 0157HT sir. Sakai G. kaustophilys HTA426 =
—(Ganhactar— q .
oy TTTITTTTTITTITITTTITTITTTTITTTT TTTTTT switch axis J
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Select two organisms to compare

Query organi Escherichia coli 0157:H7 str. Sakai

4243 proteins total

| E. coli D157:H7 str. Sakai

4000

3000

2000

Escherichia coli K12

1000

w L
0 1000

L
2001 3000

L
4000

Escherichill coli 0157:H7 str. Sakai

.
5000

Total mumber of bets 3803, Save all bets in order on genome.

blZseq  Locus tags
® 12141 - ECe3033
® 12142 - ECe3034
® 12143 - ECs3035
®  h2144 - ECs3036

Protein name

VEraus

5340

Paitwise genome comparison of protein homelogs (symmetrical best hits)

Escherichia coli K12

| E. colik12 =l compare selected
2051 d“‘a 1 S

2100 :e ] [z =1

o°°
2095 F @ B
o2
2090 F i 1 click on the left picture to
o
P recenter
e Qﬁe 1 click on the right picture t
2080 F aﬂa ] and recenter
o"eﬁ
075 ] shaded rectangle from the
) : ] :
o picture is shown on the rig
wiof @ ] ]
picture

hypothetical protein ECe3033 [Escherichia coli 0157H7 str. Sakai]
pulative seritonin transporter [Escherichia coli O157:H7 str. Sakai]
cytidine dearninase [Escherichia coli O157:H7 str. Sakai]

vancomycin sensitivity [Escherichia coli 0157 H7 str. Sakai]

L L L . L
2935 2940 2945 2950 2955 2960 2965 2970 2975
Escherichia coli 0157:H7 str. Sakai

switch axis

2]

booo2 g 16127956 ECs0002 g1 1582556 bfunctional aspartokinase I homeserine dehydrogena
booo3 gi|16127957 ECsS0003 gi|15829257 hpmoserine kinase [Escherichia coli 0157:H7 str. sal
booo4 g |16127998 ECs0004 gi|15829258 threonine s¥nthase [Escherichia coli OL57:H7 str. S
hooos gi|16127999 ECS0005 gi|15829259 hfpothetical protein ECS0005 [Escherichia coli ol57
hoooé gi|16128000 ECS0006 gi|15829260 hfpothetical protein eCs0006 [Escherichia coli 0157
booo7 gi|16128001 ECs0007 gi|15829261 pltative inner membrane trans?Drt protein [Escherid
booos gi|16128002 ECS0008 gi|15829262 tfansaldolase [Escherichia coli 0157:H7 str. sakai]
booos gi 16128003 ECs0009 gi|15829263 mplyhdenum cofactor biosynthesis Erotein [Escherich
hoolo gi|16128004 ECS0010 gi|15829264 hfpothetical protein ECS0010 [Escherichia coli ol57
hoo11l gi|16128005 ECS0012 gi|15829265 pprative oxidoreductase [Escherichia <oli 0157:H7 s
hool2 g | 90111078 ECs0011 g |15829266 E sitive re?u1atar for sigma 32 heat shock promoter
hool3 gi|16128007 ECs0013 gi|l55829267 ﬁuuthet"lca protein ECs0013 [Escherichia coli ol57
boo14 gi|16128008 ECs0014 gi|15829268 mplecular chaperone Dhak [Escherichia coli oLl57:H7
hool5 gi|16128009 ECS0015 gi|15829269 phal [Escherichia coli ©l157:H7 str. sakai]
hools gi|l6128012 ECSO0LE gi|15829270 cff [Escherichia <coli 0157:H7 str. sakai]
boo1s gi|16128013 ECs0017 gi|15829271 Mp+/H antiporter [Escherichia coli ©157:H7 str. Sak
hoozo gi|16128014 ECS00L18 gi|15829272 tfanscriptional activator of nhaa [Escherichia coli
hoo23 gi 16128017 ECs0026 gi]15829280 3ps ribosomal protein S20 [Escherichia <oli CL57:H7
hooz4 gi|16128018 ECS0027 gi|15829281 hfpothetical protein ECs0027 [Escherichia coli ol57
boozs gi|161258019 ECS0028 gi|15829282 hpotherical protein ECs0028 [Escherichia coli ols7
hooza gi|l6l28020 ECS0029 gi|15829283 ifoleucyl-tRNA synthetase [Escherichia coli OLl57:H7
hooz7 gi|l6128021 ECS0030 gqi|15829284 sfgnal peptidase II [Escherichia coli O157:H7 str.
boo28 gi|16128022 ECs0031 g |15829285 plhtative FKBx—tﬁpe 16KD peptidyl-prolyl cis-trans i
booza gi|16128023 ECS0032 0115829286 4fhydroxy-3-methylbut-2-enyl diphosphate reductase
booso gi 16128024 ECs0033 0i|15829287 h Eothet1ca1 ?rotein ECs0033 [Escherichia coli ol57
hoo31 gi|l6128025 EC50034 gi|158292858 dihydrodipicolinate reductase [Escherichia <oli ols
hoozz gi|16128026 ECS0035 gqi|15829289 cprhamoyl-phosphate synthase small subunit [Escheri
hO033 Qi l1612802 ECS0036 Qil15829290 chrbamov]-phosphate nthase larce subunit [Escheri.
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15829262

15826263

15825264

15825265

15820266

15826267

15825268

15825269
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15826271

15826272

15825280

15826281

15826282

15825283
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15826285

15825286

15825287

15826283

15825289
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15825294
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National Library of Medicine

National Center for Biotechnology Information

MNational Institutes of Health

ucture

» What does NCBI do?

Established in 1983 as a national resource for
malecular biology information, NCBI creates
public databases, conducts research in
computational biology, develops software taols
for analyzing genome data, and disseminates
biomedical information - all for the better
understanding of molecular processes
affecting human health and disease. More..

® €ocna55 D5 B N

Confused about the distinctions between GenBank,
RefSeq, TPA and UniPro1? Click here for a brief

description of the databases and their differences.

new PTOtein Clusters\

Entrez Protein Clusiers database

The new Entrez Protein Clusters database is a collection of
Reference Sequence (RefSed) proteing, from the complets
genomes of prokaryotes, plasmids, and organelies, that hawve
been grouped and annotated based on sequence simiiarty and
protein function.  Click here to find out more about the Protein
Clusters database

FE PubMed Central

of biomedical and life sciences journals’
@ Free fulltext

@ Over 1,100,000 articles from over 340 joumnals
@ Linked to PubMed and fully searchable

Use of PubMed Central requires no registration or fee
Access it from any computer with an Internet connection.

NIADT N awere

» Assembly Archive

» Clusters of
orthologous groups

» Coffee Break,
Genes & Disease,
NCEI Handbook
¥ Electronic PCR
¥ Entrez Home

¥ Entrez Tools

¥ Gene expression
omnibus (GED)

» Human genome
resources

¥ Influenza Virus
Resource

» Map Viewsr
» dbMHC

» Mouse genome
resources

» My NCBI
» ORF finder

» Rat genome
resources

el
<S> NCBI

Entrez Fubhied
Advanced Entrez Tools
Web Tools:

Batch Entrez - Upload a file of Gl or accession numbers to retrieve sequences

Fubhied Batch C

Advanced Entrez Searching - Advanced searching technigques for Web Entrez.

Programming Tools:

E-

Structure

Joumals

Matcher - Send citation information to Entrez and retrieve PubMed IDs for linking, citation display, or other applications.

My NCBI - includes automatic e-mailing of search updates and filters for search results

s - Run Entrez queries and download data from your own scripts over the Web.
Linking te Entrez - Link to specific Entrez pages from your own web pages or applications

Entrez Client/Server - C language library for embedding Entrez calls into your programs.
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% NCBI Batch Entrez

Al Databa: Nucleotide Frotein ©

Browse

Pubhed E

atch HEEETIE |

Use Batch GSS
datahase| EST

Structure
Tips : Sor Genome
may not r| Books
splitting s| CancerChromosomes
several th Conserved Domains
necessar dhGaF
FTP site | 3D Domains
‘accessiol Gene

Genome Project
Please no GENSAT
list that ¢ GEO Profiles

GEO DataSets
WHEN retl HomaloGene [ACCessiong, wou must select the specific component
database pesH ar Gls were saved. For Nucleotide, choose either the
CareNuch NCBl Wehb Site - B selection from the database menu. If you have a mixed
list of NUCEDTOE acCessions ar . vou will need to run the Batch Entrez search three times.

Select the database from the pull-down menu, CoreNucleotide, EST, and GSS separately.

Gls or accession nurnbers from the Mucleotide or Pratel
identifiers from other Entrez databases

can be tens of thousands of lines long and Batch Entrez
e list. Split the list of identifiers into smaller files using a file
and at the command prompt in UNE or LINUX systems, Put
per file, left-farmatted, and ane per line. This may be
e NUMBers of genome records. ¥ou can check the NCBI
[ genome records. Also, use Gls rather than
aking lists for batch entrez to fetch.

eck for duplicate identifiers when reporting results from a

In all cases, be certain to select the correct database for uploaded identifiers when using
Batch Entrez, to ensure the expected records. For example, if wou have saved a list of protein
Gls, be sure to select the Protein database

Create a file with a list of Gl or accession numbers and save it locally

Select the database from which the list of accessions or UIDs originated

Use the 'Browse' button to select the filename containing the list of VIDs from your
system directory

Press the Retrieve button and you will see a list of document summaries

Select a format in which to display the data for viewing, andfor saving

Select 'Send to file' to save the file

Retrienve

Structure ObIbA PMC

Joumals

The following records can't be retrieved:

Id=gi|109552: protem: This record was removed because it was deleted from the PIR sequence database. Please contact pirmail@nbrf georgetown. edu for further details.

The following records may be obsolete:

Td=gi|1095526: This record was removed because it was deleted from the PRE sequence database
Td=pgi|1095526: This record was removed because it was deleted from the PRF sequence database
Td=g|1095526: This record was removed because it was deleted from the PRE sequence database
Td=gi|1095527: This record was removed because it was deleted from the PRE sequence database
Id=gi|1085527: This record was removed because it was deleted from the PRF sequence database
Id=gi|1095527: This record was removed because it was deleted from the PRF sequence database
Td=gi|1095527: This record was removed because it was deleted from the PEF sequence database
Td=gi|1095527: This record was removed because it was deleted from the PRF sequence database
Td=gi|1095527: This record was removed because it was deleted from the PRE sequence database
Id=gi|1095527: This record was removed because it was deleted from the PRF sequence database
Id=gi|1085527: This record was removed because it was deleted from the PRF sequence database
Id=gi|1095527: This record was removed because it was deleted from the PRF sequence database
Td=gi| 1095528 This record was removed because it was deleted from the PEF sequence database
Td=g|1095528: This record was removed because it was deleted from the PRE sequence database
Td=gi|1095530: This record was removed because it was deleted from the PRE sequence database

Recemved lines: 3803
Eejected lines: 1
Passed to Entrez 3802
i:d

Please centact isoyama@prL or.jp for further detadls.

Please contact isoyama@prf or jp for further details
Please contact isoyama@prf or jp for further details
Please contact isoyama@prf or jp for further details

Please contact isoyama@prL or jp for further details.
Please contact isoyama@prL or jp for further detals.
Please contact isoyama@prt ot jp for further detadls.

Please contact isoyama@prf or jp for further details
Please contact isoyama@prf or jp for further details

Please contact isoyama@prf or jp for fiarther detals.
Please contact isoyama@prL or jp for further details.
Please contact isoyama@prL or jp for further detals.
Please contact isoyama@prt ot jp for further detadls.

Please contact isoyama@prf or jp for further details
Please contact isoyama@prf or jp for further details
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FMC

7 ce seseee LIU7 I My NCBI
G LR ] PFOtEIn Sign In] [Reqister]

~| for

[ Limits | Previewndex | Histor‘\i | clipsoard | Details |

Displayl Summary j Shuwl 20 jl Sort by Relevance jl Sendto j

All: 3775| Bacteria: 3771 T RefSeq h T Related Structures: 2618
Items 1 - 20 of 3775 \ Fage ||1 of 189 Mext

[C1: MNP 308029 Repaorts BLink, Consened Domains, Links
bifinctional aspartokinase Thomeserine dehydrogenase I [Escherichia coli Q157 H7 str. Sakai)
gi|15829256|ref[NP_308029.1|[15825256]

C2: NP 208030 Reports HLink, Consened Darmains, Links
homoserine kinase [Escherichia cob O157H7 str. Saka)
2| 15829257 |refNP_308030.1|[158258257]

T3 MNP 308031 Reports HLink, Consened Darmains, Links
threonine synthase [Escherichia coli O157H7 str. Sakai]
gi| 15829258)reflNP_308031.1|[15525258]

C4: HP 308032 Reports BLink, Links
hypothetical protein ECs0005 [Escherichia coli O157H7 str. Sakai]
gi| 15829255 ref]NP_308032. 1|[15525259]

C5 MNP 308033 Reports BLink, Consered Damains, Links
hypothetical protein ECs0006 [Escherichia coli O157H7 str. Sakai]
gi| 15829260)reflNP_308033.1|[15525260]

C6: MNP 308034 Reports BLink, Consered Damains, Links
putative nner membrane transport protein [Eschenchia coli O157H7 str. Salca]
gi| 15829261 |ref]NP_308034. 1|[15825261]

[T 7: MNP 308035 Reports BLink, Consened Domains, Links
transaldolase [Escherichia coll O157H7 str. Salcai]
=i|15825262)ref]NP_308035.1|[15825262]

L oo eeeeee SLIUF Y My NCBI u
j@b’o oy S Protein Sign In) [Register

Fubhed L e Protein
or [#3NOT #5 Freview Go Clear

Clighoard | Details |

[ Limits \f Previewindex | History

+ Zearch History will be lost after eight hours of inactivity.

+ Search numbers may not be continuous, all searches are represented.

+ To save search ndefinitely, click query # and select Save m My NCEL

+ To combine searches use #search, e g, #2 AND #3 or click query # for more options

Search Most Recent Queries Tine Result

#5 Select 3775 document(s) 16:48:01 3775
#4 Select 3802 document(s) 1647:57 3802
#3 Protein Links for CoreNucleotide (Select 15829254) 164731 5253

Claar History

28



00000 00 I esee U7 Y GHEEH]
o8 ooo | -' S Protein Sign In] [Register]
A1 D. Fubhted Nucleotide Frotein Gename Structure [ Taxenomy Bools
Search | Pratsin x| for [#16 NOT #21 Go | Clear |Save Search
|f Limnits T Previewlndex T History T Clipboard T Details W
t Ent Display | Summary =lshow[20 ][ Sortby Relevance |[Sendto =]
Er TOEn All: 1483 ‘Eactena 1483 T RefSeq: 1483 T Related Structures: 454
RED ‘ : Items 1 - 20 of 1483 Page ||1 of 75 Mext
= M1 NP 944498 Ranarts Bink, Link
hypothetical protein EC25362 [Escherichia coll O157H7 sir. Sakai]
238704266} f[NP_944498 1|[38704266)
LinkQut F2: NP 944587 Reparts BLink, Conserved Domaing, Link
hypothetical protein ECe5595 [Escherichia coll O157HT sir. Sakai]
0 238704265 }ef[NE_944587.1|[38704265]
POEEG: 3 WP 944585 Repots s
hypothetical protein ECs5592 [Escherichia coll O157HT sir. Sakai]
238704254 )ref[NE_944585.1|[38704254]
M4: NP 944584 Reports BLink, Link:
or Ge hypothetical protemn ECs5591 [Escherichia coli O157H7 str. Sakai]
38704233 }ref[IF_944584.1|[38704253]
M5 NP 313210 Reports BLink, Consered Domains, Link:
erotem " putative transposase [Escherichia coli O157.H7 str. Sakai]

38704244 ref]lTP_313210.2|[38704244]

ROCI [ 6: NP 944581 Reports BLiNk, Link
hypothetical protein ECs5582 [Escherichia coli O157H7 str. Sakai]
38704229 ref]NP_944581.1|[38704228]

M7: NP 213031 Reports BLink, Conserved Domains, Link:
sor-operon regulator [Escherichia coli O157H7 str. Salcai]
|38704224[ref[NP_313031.2|[38704224]

C214: NP 312686 Reports BLink, Consered Damains, Links
putative fimbrial chaperone [Eschenichia coll ©157.H7T str. Salcai]
2| 15833923|ref[NP_312696.1|[15833923]

[[215: NP 312695 Reports HLink, Consened Darmains, Links
hypothetical protein ECs4668 [Escherichia coll O157:H7 str. Saka]
gi| 15833922)reflNP_312655.1|[15533922]

C216: MF 312684 Reports BLink, Consered Damains, Links

putative cuter membrane usher protein precursor [Eschenchia coli O157H7 str. Salcat]
215833921 |ref[NP_312694.1|[15833921]

[[217: NP 312693 Reports HLink, Consened Darmains, Links
putative fimbrial protemn [Escherichia coll O157HT str. Saka)
gi| 15833920)reflNP_312653.1[15533920]

C218: NP 312652 Reports BLink, Consered Damains, Links
putative fimbrial protein [Escherichia coll O157H7 str. Salcai]
21583391 9ref[NP_312692.1|[15833919]

Displayl Crvenview ﬂ Shuwl 20 jl Sendto j
Al 1
Genome > Bacteria > Escherichia coli 0157:H7 str. SaKkai, complete genome Links

Lineage: Bacteria ; Protecbacteria ; Gammaproteobacteria ; Enterobacteriales ; Enterobacteriaceas ; Escherichia ; Eschetichia coli ; Eschetichia coli ©157H7 ; Escherichia coli
O157H7 str. Sakai

Chromosones: chramasome
Plasmids: pOSAK L, pO157

Genome Info: Features: BLAST homologs: Links: Review Info:

Refseq: MC 002655 Genes: 5395 CoG /'Gennme Project Publications: [4]

GenBank: BAQOOOO7 Protein coding: 5253 30 StruclurV Refseq FTP Refseq Status: Provisional
Length: 5,498,450 nt Structural RNAs: 141 TaxMa GenBank FTP Seq Status: Completed
GC Content: 50% Pseudo genes: None TaxPlot BLAST Sequencing center: GIRC
% Coding: 85% Others: 170 GenePlot Completed: 2001/10/02
Topology: circular Contigs: 1 dhdap join]u}

Molecule: DNA
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Pulbmed Mucleotide Protein
- [Hacherichia (3087)] - [Enterabacteriaceas (47500 ] - [Enterabacteriales (47500 - [Gammapratenbact
5253 Escherichia coli O157:H7 sir Sakai protens: taxonomic distiibution of the homologs
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R
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c a(SSZ)F—[Pr

el

@ (705)]— [Bacteria (32437 -

Click of1 aregion i the tap, to see blast results for that region

Cut-OF [35 Cut-Off+ [10 =1

Click on the graph at left, to change the blast threshold (cut-off) used to find related sequences

oteins: taxonomic distribution of the homologs

Click ot a resion in the than tn aee hlast reanlts forthat reaion
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52153 Escherichic cali Q157 H7 str Sekai proteins: taxonomic distribution of the homologs

Click on a region in the map, to see blast results for that region

4 |a Cut-Off: [95 Cut-Off+ [10 [ Redrav | [ werp S

Gene - BLAST ahgnments agamst 'nr'; @1 - knk to GenBank record; 3-D - BLAST alignments agamst 3-D structure dg

Click on a region in the map, to see blast results for that region

4 &  cwortF | ceorf | [ZEN o =

Gene - BLAST alignments against 'nr’; gi - link to GenBank record; 3-D - BLAST alignments against 3-D structure database

Virus Eukaryota Eubacteria Archaea

100 91(84) Vv 24(0) E 80(9) 16(0)

Gene gi score gi score gi score gi score 3-D protein name
15830414V 9632467 (2271) = 16764254 (1475) 110622801 (117) - putative integrase
158304915V 2632466 (504) - 16764255 (261) - — putative excisionase
15830916V 2632469 (549) = = = - hypothetical protein EC=sl1162
15830417V 9632470 (€608) = 56414547 (429) = - hypothetical protein ECs1163
15830418V 89632471 (1101) = 24111740 (173) = - hypothetical protein ECs1164
15830419V 9632472  (504) = = = - hypothetical protein ECsl1165
158304920V 2632473 (375) - 74312280 (341) - — hypothetical protein EC=21166
15830421V 2632474 (516) = = = - hypothetical protein EC=21167
158304227V 9633404 (845) = = = - hypothetical protein ECsl1168
15830423V 9632475 (1327) 20330752 (111) 16760382 (311) = - hypothetical protein ECs1169
15830424V 20065892 (381) = 42631014 (138) = - C4-type zinc finger protein (TraR family)
158304925V 2632476 (3e1) - 118740494 (120) - — hypothetical protein ECs1171
158304926V 2633407 (312) = = = - hypothetical protein EC=s1172
15830427V 9633408 (318) = 37528827 (115) = - hypothetical protein ECs1173
15830428V 32170837 (1206) 54637203 (129) 82776663 (1183) = - exonuclease
15830429V 2633410 (1363) - 6759957 (1305) - - recombination protein Bet
15830430V 32170944 (727) = 82776671 (436) = - Gam
15830431V 2633412 (4486) = = = - Kil protein
15830432V 9626284  (297) = 5£414538  (200) = - regulatory protein cIII
15830433V 9633414 (649) = 67158861 (141) = - Eall
15830434V 2633416 (142) - - - — hypothetical protein ECs1180
15830435V 2633417 (449) = 56414533 (110) = - N
15830436 . = = = = - hypothetical protein ECsl1182
15830437V 19262907 (277) = = = - hypothetical protein ECs1183
15830438V 9633418 (856) = 103485768 (166) = - hypothetical protein ECs1184
15830439V 23343453 (1149) - 85059205 (577) - - putative cI repressor proteln
158304940V 2633420 (373) = 113461548 (185) 15922518 (97) - CRO
15830941V 9633421 (493) = = = = CIT
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BLAST Protein Structure PubMed Taxonomy

Genome Nucleotide 3D-Domains Books Ip

Query: gi|15830414 putative integrase [Escherichia coli O157:H7 str. Sakai]
Matching gi: 13360620

COGOS82 assigned by Cognitor (4 hest hits)

Show identical m Common Tree | Taxenomy Report | 3D structures CDD-Search | Gllist Run BLAST

200 BLAST hits to 145 gnique species Sort by taxonomy proximity

E Archaea [170 | Bactria E Metazoa E Fungi E Plants E Vinses E Other Bukaryotae
Keep only 7| Cut-Off |95 Select | Reset New search by GI: [15830414 E‘

436 aa
SCORE P ACCESSION  GI PROTEIN DESCRIPTION
- = Conserved Domain Dstabase hits
—_— 2271 1 NP 043461 2632467 integrase [Bactericphage 933W)
—_— 158 ZP 007 75513013 COGOS82: Integrase [Escherichia coli 53638)

E]
1 CACE3515 18152332 putative integrase [Bacteriophage B27]
E] 75209455 COG0582: Integrase [Escherichia coli B171]
1 81301986 Int protein [Phage 258-320]
—=—————————— 1536 1 CAD24081 28803663 putative integrase [Escherichia coli phage EH297)
1
1

-
I
i}

3
"

BLB36436 13362482 putative integrase [Escherichia coli O157:H7 str. Sakai]

CLD28804 49523586 putative integrase [Phage BP-4785)
7 NP_459869 16764254 putative integrase [Salmonella typhimurium LT2]
—=———————————> 1383 7 NE_458980 16764365 integrase [Salmonells typhimurium LI2]
LA0EY545 29137984 integrase [Salmonella enterica subsp. enterica serovar Typhi Ty2]
LAX64869 62127166 Gifsy-2 prophage integrase [Salmonella enterica subsp. enterica ssrovar Cholsraesuis str, 5C-B367]
LBV21122 157081414 site-specific recombinase, phage integrase family [Escherichia eoli E24377A)
ZE 24529267 phage integrase family protein [Escherichia coli B]
¥E 156933782 hypothetical protein ESA 01608 [Entercbacter sakazakii ATCC BAA-89
¥E, 23442607 putative phage integrase [Yersinia enterocolitica subsp. enterocolitica 8081)
LP 002200 89108420 predicted defective integrase [Escherichia coli W3110

P76168 9910723 Putative lambdoid prophage Qin defective integrase
¥P_001 157370504 integrase family protein [Serratia proteamaculans 568
——=——————— 1073 7 ABG17680 108775371 hypothetical protein YEN_1560 [Yersinia pestis Nepal5le]
— = 1063 7 ¥P_311068 74312649 putative integrase [Shigella sonnei S5046]

987 7 ZB_011 £9103031 COG0582: Integrase [Yersinia pestis biovar Orientalis str. IF275]

= 906 5 CAG19714 46912925 hypothetical integrase for prophage CP-933V [Photobacterium profundum 559]
———————————— 87 7 ABF04318 110615651 putative integrase [Shigella flexneri 5 str. 8401)

-

]
— 1113 9

BLAST Protein Structure PubMed

Mucleotide 3D-Domains Books

Query: gi[15830414 putative integrase [Escherichia coli 0157:HT str. Sakai]
Matching gi: 13360620

COGO382 assigned by Cognitor (4 hest hits)
w identical | All hits | Commaon Tree | Taxonomy Report | 3D structures CDD-Search | Gllist Run BLAST

AST hits to 145 unique species Sort by taxonomy proximity

aca ’E Bacteria E Metazoa E Fungi E Plants E Viruses E Other Bukarvotae
| =l cur-of |95 Select | Reset New search by GI. [15830414 6o

r T T T SCORE P ACCESSICH GI H ORGANISM

Conserved Domain Database hits

1 NP_049461 2632467 - 1 E roba ria phage 833F
9 ZP_007 75513013 - 1 Escherichia coli 53638
1 (CARC83519 18152332 - 1 Enterobacteria phage phiP27
9 ZP_007 75209455 - 1 Escherichia coli B171
1 ABBTO0737 $£1301986 - 1 Phage 258-320
1 CRD24081 28803669 - 1 Escherichia coli phage EH297
1487 11 133 82 - 2 Escherichia celi 015 str. Sakai
1 49523586 - 1 Phage BP-4735
T NP_459869 16764254 - 2 Salmonella typhimuriom LT2
7 BRO69545 29137984 - 1 Salmonella enterica subsp. enterica serovar Typhi Ty2
T BBX64869 62127166 - 1 Salmonella enterica subsp. enterica serovar Choleraesuis str. SC-B&7
9 ABV21122 157081414 - 1 Escherichia coli E24377A
9 ZP 124529267 - 1 Escherichia coli B
T ¥P 156933782 - 1 Entercbacter sakazakii ATCC BAA-594
7 ¥P 123442607 - 1 Yersinia enterocolitica subsp. enterocolitica 8081
9 - Escherichia coli W3110
9 - Escherichia coli Ki2

Serratia proteamaculans 568

Versinis pestis Nepalbis

Shigella sonnel S5s04&

Yersinia pestis biovar Orientalis str. IP275
Photobacterium profundum
Shigella flexneri § str, 5401

-

-

¥YP_311068 74312649 -
ZP_011 89103031 -
5 CAG19714 46312325 -
7 ARBF04318 110615651 -

-

(SRR N R NN |
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371 proteins L | COGO582 | Integrase Tnitial version
36 genomes
32 orders
23 classes Phylum
1 phyla Class [ [[[TT] | | [ ] [ 1]
Ouder | [T]TTTTTTT] | [TTITTTTTITTT
Rurparchasofa Aquificas Acfinobacteria order subizees collapsed
Methanobactetiales nith Aquificales Aae Actinomycetales Cgl Min MtC Mle — g Eg;
Methanococcales Mja o (2}
Miefrerermadadts Mac Thermofogae Firmicufes <> HAg
Halobactetiales Hbs Themmotogales  Tma Clostridiales Cac g g;
Thermoplasmatales E m — Bacillales| S‘l Iﬁ h & %(:F)(
Thermococcales Pho Pab Cyanobacfel::-a Lactobacillales Lla Spy Spn O {12
Archacoglobales ARy Hostocales AlH Mrycoplasmatales @M}gu  ——— o2y
— Chrooeoccales  Syn EEE
e Erofephactoria u SHel
66 genomes version
219
proteins Help
Tree |L |C0G0s582 | XerC | Integrase Q S
infor Genome context
\
COGs containing other dotnains of divided proteins:
135 ——-p-—-—- drlbcefgh-n-j-—-w [L] CO3Z501 Putative transposase
AOMPEZTQWV DRLECEFG HENUIXITW
A AF0082 D DE05132 DRAO155 DREO104 PMI0053
Afu Dra | DRCO018 H HI0676 HI0309 iﬁgg;
VINGO209H VNGOB38G Ry1701 R | L1372 Hlld2d PM1948
O VIGEORE9C VIHEFI056 Ew26ds PMI1949
Hbs | ¥VNGE7153 VIGE0TEH R Ew2659¢c MIL1365
VINGE450H MYb Rwv2834c m HE0631 XEF06TE XFOS68 3F 1425
Ew3751 Eaa— S JE1483 XF1718 1 3F2478 XF2132
M | MI0367 MTH292 Ew2305¢c Xfa | XF2530 XF1642 XF1555 ¥F2131
MET | MIOT70 Ew1055 HF2288 ¥F1556 XF0%69
TVI0723 LARATY MIAQSEE
TVNOg74 L47248 | B | naoses
TVI0680 L102735 SPy0365 e | SRR NMA41221
TWVHO726 L L34517 SPy0337
P Ta0365 | TWINO263 L L.36404 SPy1196 Ci0863c
THE |Tal314 | TVIN0137 * | Ls7s02 SPy1438 U | HP0575 HP09S5 ihp0341
TWIT1489 155605 SPy2122 HPY | HF1003 hp0951
TVIMDETE 17798 thp0&17
TWVIMD136 L10g747
TV 1485 mllD487 mitd4043
BS codV BH1523 mil5753 mil5956
K =29 | BHR349 mil5957 mll5958
pyr |EHIEL | BABOZD p | Dok BH2364 mll§039 6040
Bac |B2¥dL pposes 6042 ml6043
A [— %m;\{ BH3551 6044 16045
Ape |77 =B SR BHA4039 mll6228 ml6229
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Chusters of Orthologous (:"rroups of proteins (COGs) were delineated by comparing protein sequences encoded in 43 complete genomes, representing

30 major phylogenetic ineages. Each COG consiats of mdividual proteins or groups of paralogs from at least 3 lineages and thus corresponds to an
ancient censerved domain

Science 1987 Oct 24,278(5338).631-7,

MNucigic Acids Res 2001 Jan 1; 28(1):22-28. (:‘(:)(:;'llitl]l‘
Proten/Gene namne Text search: I
Code Name Froteins Principal component analysis of genomes

i COCs
S b Archasoglobus filgidus 2420 1872 List of COGs
$ 0O Halobacterium sp. NRC-1 2605 1701 Distribution
O M Methanococcus jannaschii 1736 1330
Jesmen gy S
Thermoplasma acidophilum 1482 1230 EPhylogenetic patterns
oR Thermoplasma voleanium R T rloecnetic poticrnslsearch
Pyrococcus horikoshil 1800 1378
CK Prrococcus abyssi 1768 1456  Functional categories
[ Asropyrum pernix 1841 1178
O ¥ Saccharompees cerevisiae 5955 2290 g E L
[93 Q Agquifex asolicus 15360 1325 1 o0 M N P
SV Thermotoga maritima 1858 1527
&$D Deinococcus radicdurans 3187 2226 G E [ES H g
O R Iycobacterium fuberculosis 3927 2385 R 8
- Iyoobacterium lepras 1605 1134
Lacfococcus lacfis 2267 1618 Pathways and
oL Strepfococcus progenes 1697 1211 functional systems
<> B EBacillus subfilis 4118 2870 m
= Bacillus halodurans 4066 2878
O [ Spnechocystis 3167 2159
Escherichia coli K12 4275 3414
o I Bscherichia coli 0157 5315 3662
Buchnera sp. AFS 575 568
ST Drennidowmomns aswimivae SSET  AZOD
Differences in closely related genomes
J ALPHA Mesarhizobium loti vs. Caulobacter crescentus
L 5TR Lactococcus lactis vs. Strepiococcus pyogenas

PTHE Thermaopiasma acidophilum vs. Thermoplasma volcanium

HPras Haemophilus influenzae vs. Pasteurella multocida

MMET  Methanococcus jannaschii vs. Methanobacterium thermoautotraphicum
R Mih  Mycobacterium tuberculosis vs. Mycobacjrium leprae

N NEI  Neisseria meningitidic MC 58 vs. Neissgfin meningitidis 22491

KPYR Pyracaceus harikoshii va. Pyglbeoccus abyss
BEacC F T

E ENT Escherichia coli vs. Buchnera sp. APS

U HPY Helicobacter pyiori 26695 E Helicobacter pyiori J99
IcLa Chiamydia trachomatis va. Chiamydia preumaniae

W MYC Mycoplasmas vs. Ureaplasma urealyticum
T 5PI Traponema pailidum vs. Borrelia burgdorferi
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Hecherichia cali k12 [ 7 (-]

Escherichia coli 0157 - | - | x|

Buchnera gp. AFS —_ T
Function @

TRL 101

I 21

K IE

L e

DOMNET 185

D [ 1]

o [ 2

M E3

N [ 4

‘H|P|*‘

Ln
T
o

—_
=

Information storage and processing

—_
o

Translation, ribesomal structure and biogenesis

Transcription

= L_h
1]z ]

DINA replication, recombination and repatt

=
L)
[

Cellular processes

Cell division and chromosome partitioning

Posttranslational medification, protem turncver, chaperones

Cell envelope biogenesis, outer membrane

ECY [3=] ) — |
=SR2

Cell motility and secretion

71 COGs Protein/Gene name; Select Help

Only Escherichkia coli 0157
= = l--g--h-n

|
w
©

nuj-—
d--hcef-h--uj---w

aom-kaz—

R [T ST L R £ [0 1 2B | [ e R oy
TSN e ) IR RRCN P [ ITCN ERNPRYRRYTSY [y by (=Y ) 1R ) ) 1 o) 1o}

1
M
|

i

&)

£l

!

)
ST

11

)

48 -—om-kz-cwdrlboeefg-—--j-it—

3 g

8 ——— lh-efg-g-uj----
- 37 —omk——v————e-gh-nu-——-w

Tk

TraL
TreF
TUreH
FhaB
Fhat
Fail
thin
chin

Hem3
Fagk
TezE

TazZ
Sact
a1

Tra
TUreB
Tred

[E]
[L]
[L]
[L]

[L]
[L]
[L]
[
1]
1]
[m
]
[
[F]
[F]
[F]
[F]
[F]
[F]
[1]
[Tl
[G1
[5C]
[E]
[E]
[E]
[E]
5]
]
]
[E]
[E]
[E]
[F]
[E]
[E]
[E]
[E]
[E]
[E]
[E]
[E]
[2]

COGIsel
COGE932
COG3 609
COG3617
COGITZE
COG3440
COGIFEE
COG3335
COG3436
CoG1002
COG2371
COG0830
COGOS29
COG3z210
COGZ531
COGIE6E5
COGl1z2
COG0619
COG3546
COG3720
COG3721
COG3Ta3
COGI456
COG2310
COG1621
COGls19
COG3T33
COG0504
COGOS32
COGO531
COG1535
COGZ274
COG3435
COG1l205
CoOG3740
COG3500
COG3499
COG3437
COGI498
COG3378
COGl661
COGzZ519
COGlZ66
COGInzs
COGE910
COG1479

Phage anti-repressor protein

Predicted transcriptional regulator

Predicted transcriptional regulators containing the CopG/irc/MetJ DNi-binding doma
Prophage antirepressor

Phage terminase, small subunit

Predicted restriction endonuclease

Predicted transposase

Predicted transposase

Transposase

Type II restriction enzyme, methylase subunits

Urease accessory protein UreE

Urease accessory protein UreF

Urease accessory protein UreH

Putative hemagglutinin/hemolysin

Hemolysin activation/secretion protein

Plasmid stabilization system protein

ABC-type cobalt transport system, ATPase component

ABC-type cobalt transport system, permease component ChiQ and related transporters
Mn-containing catalase

Putative hewme degradation protein

Putative hewe iron utilization protein

Tellurite resistance protein

FHA-domain-containing protein

Uncharacterized proteins involved in stress response, homologs of TerZ and putatiw
Beta-fructosidases |levanase/invertase)

Glyzosyl transferases, related to UDP-glucuronosyvltransferase

Methylaspartate ammonia-lyase

Ures amidohydrolase (urease) alpha subunit

Ures amidohydrolase {urease] beta subunit

lrea amidohydrolase {(urease] gamma subunit

Predicted acyltransferases

LBEC-type bacteriocin/lantibiotic exporters, contain an N-terminal double-glycine p
Gentisate 1,2-dioxygenase

Distinct helicase family with a unigue C-terminal domain including a metal-hinding
Phage head maturation protease

Phage protein D

Phage protein U

Phage tail sheath protein FI

Phage tall tube protein FII

Predicted ATPase

Predicted DNA-binding proteins with PD1-like DNi-binding motif

Predicted hydrolase of the alpha/beta superfamily

Predicted rmetal-dependent mwewbrans protease

Predicted nucleic-acid-binding protein containing a Zn-riklbon domain

Putative NADH-flavin reductase

Uncharacterized ACR
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Problem 2

From the NCBI homepage, access the “Genomic biology” site and from there
select the “Microbial” Genome Resource link. The link leads to the microbial
projects in the Entrez Genome Project database:
http://www.ncbi.nlm.nih.gov/genomes/Iproks.cgi

How many complete microbial genome sequences are available? How many are
in progress and how many are in the assembly stage? From the “Organism
Group” pull down menu, select Spirochaetes. The complete genome sequences
are available for how many Spirochaetes?

On the Complete genomes page change the selection from “Spirochaetes” back
to “All Organisms”. Scroll down the resulting list to the Rickettsia strains. How
many Rickettsia genomes are completely sequenced? Note their sizes.

Select the “Rickettsia prowazekii str. Madrid E” link that leads to the Genome
Project Overview for this organism.

Is the organism pathogenic in humans? How are the bacteria transmitted to
humans? Click on the RefSeq accession number NC_000963 to access the
organism’s information in the Entrez Genome database.

From the resulting Overview table, access the entry NC_000963 in the Entrez
Nucleotide database. Access the Entrez Protein database through the “Protein”
link. How many protein coding genes have been annotated on the genome?
What do you think about the number of proteins compared to some other
bacteria such as Escherichia coli? Go back to the Genome Overview table.
Access the Protein Table that contains locations and detailed information such as
the strand, product name, FASTA sequence etc. from the “Protein coding” link.
Also, access and download the Structural RNA table through the “Structural
RNA” link. How many genes encoding arginine tRNA are annotated? Go back
to the Genome Overview table.

Click on the “COG” link. It provides an assignment of each protein to one or
more COG functional categories. Note the variations in the % in genome
category compared to the % in Bacteria category. What would be its
importance? Download the protein table for the proteins assigned to Cell
wall/membrane biogenesis. Go back to the Genome Overview table.

Click on the “TaxPlot” link. TaxPlot allows a three-way comparison of three
different proteomes, including proteins encoded on all chromosomes and
plasmids. Choose Rickettsia typhi str. Wilmington and Rickettsia conorii str.
Malish 7 from the pull down menu. Which Rickettsia species is more similar to
Rickettsia prowazekii str. Madrid E? Now select the organisms Oryza sativa
(taxonomy id 4530) and Escherichia coli K12. What does the result indicate? Go
back to the Genome Overview table.
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Select the “GenePlot” link. GenePlot uses precalculated BLAST results to
determine the top hits in two organisms. The best hits of each protein from two
genomes are calculated and plotted based on chromosomal location. Download
all best hits between the Rickettsia prowazekii str. Madrid E and Rickettsia typhi
str. Wilmington proteins. Zoom in the plot .125X. Note the inversion in the two
genomes. Which region of the genome is inverted? Go back to the Genome
Overview table.

Select the “TaxMap” link. TaxMap reports the taxonomic distribution of the top
BLAST hits for each of the protein in the entire proteome by comparing to the
non-redundant database (excluding closely related species) by BLAST similarity.
Exclude all hits that are most similar to Bacteria. What does the graph now
indicate? Click on the first line. The page will reload to display the homologs for
the selected region. Search for the tic1 gene in the result. This protein is most
similar to the protein from which lineage? Click on the gi number 15603932 for
the protein. This link gives the top 200 protein BLAST similarity hits for the query
protein. Select the “Best hits” option. Which organisms are represented in the
similar proteins? The protein is most homologous to protein from which
organism after bacteria? Select the “COG3202” link at the top to access the
tabular format of the proteins assigned to that COG. What are the source
organisms for the homologs to this protein? Access the Initial Version of the
COG database by clicking on the link on the left. Select the Phylogenetic
Patterns search. Obtain a list of COGs that are absent in Rickettsia. What are
the major functional categories?
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