An NCBI Mini-Course

In this mini-course, we will learn how to access the microbial genome
sequences and annotations, how to navigate through and download
the gene and protein datasets, and will be introduced to the available
genomic and comparative genomic analysis tools. 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 0157:H7 EDL933 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/microbialgenome.html



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

Problem 1

Access the Microbial Genomes Page
(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?

Go back to the Complete genomes Page by selecting “All Organisms” in the
“Organism Group” pull down menu . Select the organism Escherichia coli
0157:H7 EDL933. How many strains of Escherichia coli have been completely
sequenced? Is the strain pathogenic in humans? Name a few differences
between the pathogenic and non-pathogenic strains. For example, 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 in
pathogenecity islands. Click on the RefSeq accession number NC_002655.

From the resulting table, access the entry NC_002655 in the Nucleotide
database. Access the Protein link. How many protein coding genes have been
annotated on the genome? Go back to the Genomes Page. 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 RNA table through the Structural RNA link. How many genes
encoding arginine tRNA are annotated on the EDL933 strain?

Return to Genome page. Click on the gene link for thrC in the genome map at
the bottom of the page. What conserved domain is found in the protein? What is
the pathway in which it is involved? Go back to the Genome page.

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 page. Click on the Tax Plot link. Tax Plot allows a three-
way comparison of three different proteomes, including proteins encoded on all
chromosomes and plasmids To study proteins specific to pathogenic 0157
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 page.


http://www.ncbi.nlm.nih.gov/genomes/lproks.cgi

Access 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 EDL933 strain proteins. Open the file in Excel
and select the gi column for the EDL933 strain. Use Batch Entrez
http://www.ncbi.nlm.nih.gov/entrez/batchentrez.cqgi?db=Protein to download all
the proteins in Entrez. Now obtain the proteins that are annotated on the
EDL933 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 EDL933
strain.

Go back to the Genome page. Access the TaxMap link. It reports the taxonomic
distribution of the top BLAST hits for each of the protein in the entire proteome of
the EDL933 strain by comparing to the non-redundant database (excluding
closely related species) by BLAST similarity. Compare the map to that of K12
http://www.ncbi.nlm.nih.gov/sutils/taxik.cgi?qi=115 . What do you conclude?
Identify different phages inserted in the EDL933 strain genome. Select one
region that is more similar to Viruses. Select the link for integrase (gi 15800926).
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? Select the COGO0582 link at the top to access the tabular format of the
proteins assigned to that COG. Access the Initial Version of the COG database
by clicking on the link on the left. Access the Phylogenetic Patten link. What is
the major functional category that is ubiquitously present? Go back to COG
home page. Select the Phylogenetic Patterns search. Access the pre-calculated
comparison between Escherichia coli and Buchnera sp. APS. Obtain a list of
COGs that contain proteins only from O157 strain and not from K12 or Buchnera.
What is the major type of proteins in this list?



http://www.ncbi.nlm.nih.gov/entrez/batchentrez.cgi?db=Protein
http://www.ncbi.nlm.nih.gov/sutils/taxik.cgi?gi=115
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Organism King. Group *ize GC #chfl #plsm GenBank  RefSeq  Released Modified Cermter Tools
Acidobariesia barterium Ellin34s Acidobacteria 565 584 1 CPODO360. HC_003009.1 05/04/06 05/10/06 m‘w TP DLSGX F
Avinetobacter sp ADPI B Gammaproteobactetia 36404 1 CR343%611 NC_0059661 10/30/04 01/17/06 Genoscope TPCDLSGX ER
Aeropyrum pemin 1 A Crenarchassts 167 563 1 BAQOONZ3 NC_DOOESAL 06/26/99 1203105 NITE TPCDLSGEX ER
University of
Aagrobactenum tumetaciens sir. Los abklisgss 1 NUL_UUss04.1 12A8ML be/sio o ~—- 1P LDLaGA MER
Agrobacterium tumefaciens str C58 Alphaproteobacteria 567 590 2 2 AFN0BAZE1 NC_0033041 12/18/01 06/27/06 Sk TPCDLSGXMER
Aprohasterium tumefasisns str 058 B Alphagotecbacteria 567 590 2 2 AEW7SA1 HC 0030621 12/18/01 120205 Coreon TPCDLSGXMER
Alsanivorss borkumensis SK2 B Coummeprotectateria 312 547 1 AMIS6O0] NC_DUSZ601 07/24/06 07/28/06 Biclefeld Univ TP DLSGX FR
Alkatlimpicols shrlichei MTHE | B Gemmaproteobacteria 328 675 1 CPON04s3 ] NC_O0E3401 09/12/06 09/14/06 m“w TP DLSGX F
Ansbaens verisbilis ATCC 20413 B Cyanobasteris 707414 1 3 CPODOLIZ. NC_0D74131 09/15/05 06/16/06 m“w TPCDLSGXME
2CP-C B Dettapratecbacteria 501 749 1 CPOODZ51.1 NC_0077601 01/27/06 03/31/06 m“w TP DLSGX E
Anaplasma marpinale str St Liaties B Alphaproteobasteria 12498 1 CPODOIAN. NC_D04B432 12/08/04 120205 Castington Stabe TPECDLSGXMER
3 University
Ansplasine ghagoeytophin HE B Alphaprotechactede 14T 416 1 CPODZISL HC_007797. 02/21/06 03:30/06 TICR DLSGXMER
Aquifex aeolicus VF5 E Aquificae 159 433 ¥ 1 AEOO0A571 HC_O009121 04/16/98 12/02/05 DIVERSA FR
Asrchasnglnbus fulgidus DM 4304 A Buparshasata 218 486 1 AENTER 1 O _DO0SIT1 1206497 01417106 TIGR ER
Aster yellows witched-broom ghytogl TR B Fisnieutes 072268 1 4 CPONOSLL NC_ODF7I61 OL/LLAOG OS/18/06 Ohis State University ER
Azasous sy BN B Betaprotechactotia 473647 1 2 CRSSSNA1 HC_OGS131 11420404 O1/17/06 M Planok Institute FR
Bacilius anthracis ote 'Ames Ancestor E Fitmieutes 55352 1 2 AEDIFEMO HC 0753032 05/20/04 04/03/06 TICR TPCDLSGXMFE
Bacillus anthracis str_Ames B Fitmicutes 523354 1 AFDIGT91 HC 0039973 05/0203 12/02/05 TIGR TPCDLSGXMER
Bacifius anthracis ots Stemne B Fisnieutes 523354 1 AENITZS | HC_QUS451 06124104 04103106 POEleint Qenone TPCDLSGXMF
Bacillus cerens ATCC 10927 B Firmicutes 543355 1 1 AEDI7I941 HC_003909.8 02/13/04 08/17/06 TIGR TPCDLSEXMER
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[2]] 644 Microbial Genomes In-Proguess selected: [A] - 28, [B] - 616
Organism King Growp Contfs “Size GC Accession Blast Ceater
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Alkatiphilus metalliredigenes QVIFE Fitmicutes 263 ‘4 366 NZ_AAKUOO000000 BLAST DOE Joint Genome Institute
Ammonifex degensii Firmicutes - ‘3 -- - University of Califomia Los Angeles (TCLAY
Anaerobranca gottschalkii Firmicutes - - - - - Technische Universitat Hamburg - Harburg
Bacillug slcalophilus Fitmicutes - - -- - Genencor
Bacillus amyloliguefaciens Fitmicutes - - -- - Competence Network
Bacilluz anthracis Tsisnkovekii ] Fitmicutes - - -- - TIGE
Bacillus anthracis str 41055 Fitmicutes 42 "8537 353 NZ_AAROO0000000 BLAST TIGR
Bacillus anthracis str 42012 Fitmicutes 1 "8§37 348 NZ_AAACO0000000 BLAST TIGR
Bacillus anthracis str Australia 04 Fitmicutes 49 "S5 352 NZ_AAFS00000000 BLAST TIGR
Bacillus anthracis str CHEV A-O06f Fitmicutes 30 "S549 352 NZ_AMFNOO000000 BLAST TIGR
Baciflus anthracis str Kruger B Firmicutes 64 ‘547 351 NZ_AAFQOOONOO00 BLAST TIGR
Baciflus anthracis str Wollum Firmicutes 52 "539 352 NZ_AAFPOOOOO0O0 BLAST TIGR
Baciflus anthracis str Western North America (I34615% Firmicutes 44 ‘551 352 NZ_AAFROODOOOND BLAST TIGR
Biaciflus cerens AH1134 Firmicutes - - -- - TIGR
EBacillug cereus AHZI0 Firmicutes - - ol i TIGR
E s cereus BA264 Firmicutes - - -- - TIGR
Bacillug cereus FIE37/76 Fitmicutes - - 354 - - Genoscope
Baciflus cereus (39241 Firmicutes 207 ‘593 352 NZ AAFKMOO00000 BLAST TIGR
Biaciflus cereus GB343 Firmicutes - - -- - TIGR
Bacillug cereus Q1 Fitmicutes - - 38 - - Mlierobial Genome Center of ChIPH
Baciflus cereus W Firmicutes - - 355 - - TIGR
Bacillug cereus subsp, eytotomis HWH 39198 Fitmicutes 114 - 358 NZ_AALI00000000 BLAST DOE Joint Genome Institute
Bacillus coagulans 3601 Firmicutes - - 46 - - DOE Joint Genome Institute
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Anaplastna marginale ste 3 Maries B Alphaprotecbastesia 12498 1 CPONOMINL MG 0043423 12/08/04 120205 SloshmgtonStete TPCDLSGXMER
University
Anaplastua phagasytophihum HZ B Alphaprotecbasteia 147 416 1 CPONIZASL MG 0077971 02/21/06 D3/3006 TIOR TP DLSGXMEIR
Aquifex seoticns VES E Agquiticas 159433 | 1 ABDOO6S71 NC_000OIZ1 04/16/98 12/02/05 DIVERSA TRCDLSGX ER
rohasnglobus fulgidus DS 4304 3 Buryarchasota 218 466 1 ARIO07321 MO_OO0SIT1 120647 0171706 TIGR TPCDLSGX ER
Asteryellows witches broom phyloplasis ATWE B Firmirutes 072268 1 4 CPONOSL1 NC_O077161 OL/11/06 0S/18/06 OhioStete Universty TP CDLSGXMER
Agzoarcus sp. EhN1 B Betaprotenbacteria 473 647 1 2 CRS553061 HNC_006513.1 11/20/04 01/17/06 Max Planck Institute TPCDLSGX FR
Bacilius anthracis ots "Asnes Ancestor B Firmicutes 55352 1 2 ABDITIMI NC 0075303 05/20/04 0403/06 TICR
Barillus anthracis str. Ames B Firmicutes 523 354 1 ABEDI6279.1 NC_0039973 05/02/03 12/02/05 TIGR
Bacilius snthracis ot Steme B Firmicutes 523354 1 ARNITES | HC 009451 06724104 04103/06 DOBloin Genons TPCDLSGXME
Bacilius cerens ATCC 10087 E Firmicutes 543355 1 1 ABIL7IS41 HC_OD30095 021304 0S/17/06 TICR TPCDLSGXMFER
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Francizella tularensis . Lawrence Livermore
P ——r— B Gammaproteohactetia 19 322 1 AM233362 NC 007880 03/02/2006 == "C =T TP D
= [l T connection
ENTREZ G n o m e P r information
Q discovery [Bign In] [R

Searchl Genome Froject vlfor || Go |

FPubhled Hucleotide ame Structure FMLC
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Frotein
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Limits | Previewindex | History | clipboard | Details |

Displayl Ovearview j Showl 20 jl Sort by jl Sendto j J
All: 1 | Prokaryotes: 1
Links
Gename Project = Escherichia coli > Eschericltia coli O157:H7 EDL933 project at Univ. Wisconsin

Resource Links

*

BLAST genome
FTP
TaxPlat

*

*

Genomic
RMNA
Protein
WES

* &+ %

Enterchemorrhagic Eschericlia coli

Project data

Lineage: Bacleria, Frofeohaclera, Gammaprotechactaria, Enfarobactariales, Enferobacieriaceas;
Escherichia, Escherichia coli Q157 H7 EDLOS3

Phota: CDC




¢ Osaka Univ. Genome Projects

* Sanger Genotne sequencing,

¢ L Wisc Eecherichia coli K12 at Univ. Wisconsin [Complete]
Hecherichia coli OF 57257 sir. Sakai at GIRC [Complete]
Hecherichia coli B23458/60 at Sanger Institute [In progress]

* ADAR Hecherickia coli 8171 at TIGE [Assembly]

* BIGS Bscharichia coli 53638 at TIGR. [Assembly]

* BRS Bscharichia coli J01-1 at TIGER. [Assembly]

* CGSC Hecharichia coli 536 at University of Goettingen [Complete]

* Caolibri Eecherichia coli W3110 at Wara Institute of Science and Technology [Complete]

* CyberCell Hecherichia coli CFTU73 at Univ. Wisconsin [ Complete]

+ E._cali Community Hecherickia coli £110010 at TIGE. [Assembly]

* E cali Forum Hecherickia coli UTIEY at Washington Uiversity (Wash(T) [Complete]

* E cali TF ¥ Escherichia coli QI57:H7 EDL933 (Project ID: 259 at Ty, Wisconsin [ Complete]

* E.coli'iki Bscharichia coli 042 at Sanger Institute [In progress]

* ECCE Bseharichia coli 874 at TIGE. [Assembly]

* ECDC Eacherichia coli F11 at TIGE. [Assembly]

* ECOR/DEC Hecherichia coli 22 at TIGE. [Assembly]

* EGED Hecherickia coli K5 at TIGE [Assembly]

+ EFD Hecherickia coli £243774 at TIGE [Assembly]

* ERIC

Genome information:

Hame RefSeq GenBank Publications Length {Mbp) GC content Proteins RHAs 3D Struct  TaxMap CDD COG
Plasmid pO157 NC_007414 AFO074613 1 0.092077 47% a9 1
Chromuosorme NC_00 £ AEOOS174 1 E.52844 E0% 5324 128 v v v v

Publications:

* Perna NT a2 af, "Genome sequence of enterohaemorrhagic Escherichia coli O157H?.", Mature, 2001 Jan 25,409(6819):523-33

» Escherichia coli 0157:H7 EDL 933 t

Escherichia coli. This orgatistn was named for its discoverer, Theodore Escherich, and is one of the pretier model organisms used in the study of
hacterial genetics, physiology, and biochemistry.

This enteric organism 13 typically present in the lower intestine of humans, where it is the dominant facultative anaercbe present, but it 15 only one
minor constituent of the complete intestinal microflora. B. coli, 1 capable of causing various diseases in its host, especially when they acquire
virulence traits. Strains of 5. coff can cause urinary tract infections, neonatal meningitis, and many different mtestinal diseases, usually by attaching to
the host cell and introducing tozmins that dismpt normal cellular processes. Virulence proteins may be encoded on extrachromnosotnal plasmids or
within bacteriophages and distinet DIA segments termed pathogenicity 1slands (PATs). PAT: are likely to have been transferred horzontally and
may even have integrated into the chromosome through bacteriophage or plasmid integration or transposition.

Escherichia coli O15TH7. This strain 1z associated with Hamburger disease, which 1z caused by the contammnation of meat products by
enterchemorrhagic 8. coli (EHEC). The identifier ©157H7 refers to the serotype of EHEC, and reflects the specific antigenic markers found on the
surface of the cell EHEC attaches and effaces to cells in the large intestine.

There are numerous differences that distingmsh O157HT from E-12, hundreds of them associated with genomic islands in etther strain, including at
least 9 large PATs n O157HT that encode wirulence factors. A type I secretion system, the locus of enterocyte effacement, numerous toxns and
adhesing, as well as fimbrial gene clusters and wron uptake systems are found in these PATs. Pathogenicity genes are also found on the plasmid
pO157.

Escherichia coli 0157:H7 strain EDL933 . This strain (substrain) is considered a reference strain of O157H7, which was first isolated during an
outbreak m 1982,

| Cellular features | Environment | Temperature
| Grarn stain |Shape | Arrangernent | Endospores | Maotility | Salinity | Oxygen Req. | Hahitat | Opt. temp. | Range
= Rod Singles, Pairs Yes Facultative Host-associated 25-35C Mesophilic

| Pathogenic in: Human Disease: Hemorrhagic colitis
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Genome Info: Features: (R Links: Review Info:
homologs:
Refseq: NC 002655 | Genes: 5453 CoG Genome Project Publications: [1]

3D Structure Refseg FTP Refseq Status: Provisional

GenBank: Pratein coding:
AEODS174 5324

Length: 5,528,445\ Structural RMAs:

nt Taxhap GenBank FTP Seq. Status: Completed
GC Content: 50% Pseudo genes: TaxPlot BLAST Se_quenci_ng center. Univ.
None — — Wisconsin

% Coding: 87% Others: 328 GenePlot Completed: 2001/09/27

Topology: circular | Contigs: 1 ghdap coD

Maolecule: DNA
s @ Sl My NCBI
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Lirnits Previewsindex History: Cliphoard Details

Display | GenBank. j Show|5 j|Sendt0 j
Range: from |begin to |end " Reverse complemented strand  Features:  + | Fefresh |

[T 1: NC 002655 Reports Escherichia coli . [gi16445223]
Comment Features SEQUEI’TEE

LOCUS NC_00zZ655 5528445 bp DML circular BCT 19-JUL-Z006
DEFINITICON Escherichia coli 0157:H7? EDL933, complete genome.
ACCESSION  NC_00Z655
VERIION NC_00zg535.2 GI:16445223
PROJECT GenomeProject:2sg
EEYWORDS
SOURCE Escherichia coli ©157:H7Y EDL933
ORGANISM Escherichia coli 0157:H7 EDL933

Bacteria; Protecbacteria; Gammaprotechacteria; Entercbhacteriales;
Enterchacteriaceas; Escherichia.
REFERENCE 1 (bases 1 to 5528445)
AUTHORS Perna,MN.T., Plunkett,G. III, Burland,V., Mau,B., Glasner,J.D.,
Rose,D.J., Mayhew,G.F., Ewvans,P.3., Gregor,J., Kirkpatrick,H.4.,
Posfai, ., Hackett,J., Klink,3., Boutin,&., Shao,¥., Miller, L.,

b Gene
b Genome Project
b Full text in PMC

v GEQ Profiles
b Protein

b PubMed

b Taxonommy

b LinkDut
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M1: NP 285693 Reparts Links
tht operon leader peptide [Escherichia coli ©157.H7 EDLY33]
| 15799681|ref[NP_285693.1|[15792651]

[[2: WP 285654 Reports BLink, Conserved Dormains, Links
bifinctional aspartokinase Ihomeserine dehydrogenase I [Eschenchia coli O157H7 EDL333]
i 15799682 ref]MP_285694.1|[15799652]

[[3: NP 285695 Reports BLink, Conserved Domains, Links
homoserine kinase [Escherichia coll O157H7 EDL933]
gl 15799683 ref]MP_285695.1|[15799683]

[M4: NP 2856% Reparts BLink, Canserved Domains, Links
threonine synthase [Escherichia coli O157H7 EDL33]
gi| 15799684 ref]ITP_285696.1|[157996584]
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Genome Info: Features: Bhasl Links: Review Info:
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Refseq: MNC 002655 | Genes: 5453 CoG Genome Project Publications: [1]
GenBank: Protein coding: . o
AEOOS174 530 30 Structure Refseg FTP Refseq Status: Provisional
II_:nglh: Spataty 1S£rau | Rl TaxMan GenBank FTP Seq. Status: Completed
GC Cantent: 50% Pseudo ger&: TaxPlat BLAST Sza.quenu.ng center: Univ.
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% Coding: 87% Others: 328 GenePlot Cornpleted: 2001/0927
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1 5188

5324 protem(s) shown
Legends: ® DNA region in flatfile format ¢ DNA region in FASTA format 4 Protein in FASTA forrmat

Product Name Start End Strand | Length | Gi GenelD |Locus |Locus_tag | COG(s) Links
thr operan leader peptide 190 273 + |z 16789681 | 962112 | thil 0001 5 :0
bifunctional aspartokinase Fhomeserine dehvdrogenase | 354 2816 + 820 15789662 | 962110 | thrA 20002 ggggégsg :0
homoserine kinase 2818 3750 + 310 15799683 | 962111 | theB 70003 COGO0R3E :0
threanine synthase 3751 5037 + 428 15799664 | 956660 | thiC 0004 COGO438E :0
hypothetical protein Z0005 5251 5547 + 95 15739685 | 956661 |- 0005 - :0
hypothetical protein 20008 2700 6476 - 258 15789686 | 956662 | yaaA 20008 COG3N2s :0
inner membrane transport protein BS46 7976 - A7 15799657 | 956EE3 | yaa) 20007 COG1115E :O
transaldolase g255 9208 + |37 15700685 | 956664 | talB 0008 - :0
molybdenum cofactor biosynthesis protein 9323 2910 + 195 15799689 | 95E6EG | mogA | 20009 - :0

Ty B
@ o 8N SGenome

Al Databa: Fubhed e Frotein Genome
Search | Genome x| for Go | Clear

|. Limits [ Presiew/index

Hismry | Clipbaar | Details |

iv|show|20 x|[Sendta x|

Display [_E(_otein Tahle
i Eirief
All: 1 |ASNA
GenBank
F >L<MII:O ’ 0 Iend Length: fram IEI to |inf Refresh Reset
inkCu
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Ovensie
EProtein Table b7:H7 EDL933, complete genome
cOMNAFASTA
L Frotein FASTA

onticg Table

Gene Links
Genome Project Links

_ Aszembly — — — —

1/ Component Links _\ 5183

~ mBEMNA Links

5 Other genomes

72&%’1'}"?;3 . fifile format < DMA region in FASTA format 4 Protein in FASTA format
Product Name Stant End Strand | Length | Gi GenelD | Locus |Locus tag | COG(s) Links
tht operan leader peptide 190 273 + 27 15799681 | 962112 | thel 20001 - :0
bifunctional aspartokinase Fhomeseting dehydrogenase | 354 2816 + g20 15799682 | 962110 | theA 0002 Eggggg?g :0
homoserine kinase 2818 3750 b 310 15789683 | 962111 | thrB 20003 COGO033E :0
threanine synthase 3751 037 4k 428 15789684 | 956660 | thtC 004 COGO498E :0
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Length: 5,528 445 nt | Structural RNAs: 1258 | Taxhap GenBank FTP Seq. Status: Completed
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General gene information b2
Pathways

KEGG pathway: Glycine, serine and threonine metabolism

00260
KEGG pathway: Witamin BE metabaolism

00750
General protein information b2
Names

threanine synthase

NP_285696.1
COG classification
e Description: COGO498 [E] Threoning synthase
s Category: METABOLISM
e Group: amino acid transport and metabolism
catalyzes the formation of L-threonine fromG-phospho-L-homoserine

NCBI Reference Sequences (RefSeq) e

mRNA and Proteinfs)

1. NP _285696.1 threonine synthase [Escherichia coli 0157:H7 EDL933]
Conserved Domains (1) summary

o

Location:1

Blast Score:

Thre; Threenine synthase [Amina acid transpert and metabolism]

Related Sequences e

Nucleotide Protein

Genomic  AED05174.2  AAGS4304.1

Conserved |
Domains

Entrez [ COD [ Structure Protein | Help,
C0G0498.2 ThrC

[+]1Links Threanine synthase [Aming acid transport and metabalism]
[ -] Statistics

PSSM-Id: 20844
Aligned: 70 rows
PSSM: 411 columns
Status: alignment from source
Created: 7-Oct-2002
Updated: 7-Oct-2002

Other Related Conserved Domains:  [JEEIEE [ cosasis W cossens |

Reformat Sequence Alignment | Format: |Compact Hypettest =] Row Display: [upta10 =] color Bits: [20bits =] Type Selection: [the most diverse members =

gi 14601436 1 .[39] .EAVGLF.[2].P.[1] .VLGEGSTF.[ 7].VVAELEYLN PEGSFEDRGVGTSLRHASLL. [2] . DCVV 99
gi 11387170 11 .[47].ILSKFI.[5].K.[1].ELYKHVEQ. [15].IHCFELFHG PTLAFKDFGARFMAQMILLL. [6] .WTIL 132
gi 15894286 14 .[46] .VMETFF.[4].E.[1].ELEVCIEN.[15].TVFLELYHG PTLAFEDMALSILPYLLETA. [9] . IVIL 140
gi 21503483 11 .[52].VISLFV.[4].¥.[1].DIKAITAR.[21].IVLGHLSEG PTAAFKDMAMQLLGELFEYE. [7] . INIL 143
gi 8928452 11 .[45] .VFERLG.[4].K.[1] .LLASALER.[19].LFVQELYHG PSLAFEDMALQPLASLFSNL. [7] . TLHL 134
gi 200592112 14 .[39] .FHSWLP.[2].E.[1].LTTEAGPI.[21].GYWPEKGAF.[1] .KTCSFRELEAHPTMQLLKES. [2] .KAIV 127
gi 13540902 1 MEELLH %.[1] .TEPPGRTP.[15] . LFLEFEGAN ATGTQEDRISEAHVLNAIRD. [2] .NGIA &6
gi 16081612 3 .[30]1.IEDNFP.[5].I SLGESETP.[ &].FDLELDYML PTFSYKDRGSRILISHIADI. [6].TRIS 57
gi 13488402 14 .[50] .FAHMLP.[5].A.[1] .SLGEGLTP.[15] .LATIEDEGRN PTWSHEDRFSTIAVSVARAR. [2] .KIVA 134
V.

gi 16330350 23 .[47].YRAFLP.[5].V.[1].DVGTGNTP.[15].LYIENDAVI. [1] .PTLSFKDRVVSVALTRAREL. [2] .TTVS 141

gi 14601436 100 VDSSGNTG LSTALYSARLGLELRVTVFRG ASPGEEALIRATGA ELVEAESRE. [3] . RLAEAEAE 162
gi 11387170 133 TATSGDTG. [1]. AVANAFYGMKNVRVIILYPEG. [1] . ISELQEKLFCTLGR. [2] .KTISINGSF. [4] . KLVEEAFN 200
gi 15894286 141 TATSGDTG.[1] . ALEGFKDWEGTEIIVFFFND. [1] .VSEVORLONVTOKG. [3] .HVWATRGNF . [4] . SGVEKIFT 209
gi 21903483 144 GATSGDTG. [1].SAEYAMRGREGIRVFMLTPAG. [1] .MTPFQQACHMFGLDD. [3] .FNIALDGVF. [4] .DVVEAVSE 212
i 8928452 135 VSTSGDTG. [1] . ATLESLAGHPNVFVVCLYPRD. [1] . TSLVORLOMVTOSA. [3] .KVFGISGDF . [4] .NALFNLLE 203
gi 20092112 128 LASAGNTG RAFAHVSALTGTDVYIVVPDS. [1] . IPKLULPEEPTDSI HLISMTPGH. [6] .NLAGRIAE 194
gi 13540902 67 WGTCGNYG ASTAYVANLYGIRSYIGMPS A YTHDREDFHLSSHA EILYYNGKY.[4] .SFIHDYAT 130
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EDLS33

Cluwomosomes: chromosome
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Genome Info: Features: Links: Review Info:
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Refsey: MG 002655 | Genes: 5453 CoG Genore Project Publications: [1]

GenBank:
AEODS174

Pratein coding:
5324

Refseg FTP

a0 5cture
AN

Refseq Status: Provisional

Length: 5,528,445

Structural RMAs:

Taxhdap \

GenBank FTP

Seq Status: Completed

tolecule: DNA

nt 128

GC Content: 50% Pseudo genes: TaxFlot BLAST Se_quenm_ng center: Univ.
None Wiscoensin

% Coding: 87% Cthers: 328 GenePlat Cormpleted: 20010927

Topology: circular | Contigs: 1 ahlap cDD

5324 protems: distibution by COGs

functional categories

3362 proteins can be found in COGs data base
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Code|COGs | Description Se/:]l]?ence) gjnjlme) gfm]i) g/;r]?maproteobacteria) g{:c]?eria)
O T | 150 | Translation 2.5681 2.5424 27363 3.3678 36565
Ol& | 1 | EMNA processing and modification 0.0171 00169 0.0183 0.0242 00114
O K | 287 | Transcnption 4.9135 48514 51308 | 4.89381 4.9477
O|L | 293 | Eeplication, recombination and repair | 5.0163 5.0508 45116 5.1961 44285
OB | 0 | Chromatn structure and dynamics 0.0000 0.0000 0.0000 0.0000 0.0044
op| 29 n?;g:ifde Ceizel, Tee ) 04965 | 05085 | 05369 | 06737 0.6910
O Y| - | MNuclear structure - - - - -
OV | 54 | Defense mechanisms 0.9245 0.9068 0.9365 0.9882 1.1522
O T | 171 | Signal transduction mechatusms 2.9276 28729 29681 3.6227 34483
O\ | 246 | Cell wallimembrane biogenesis 42116 42203 43072 4.3054 41054
O | 122 | Cell motility 2.0887 21525 2.0835 2.0685 1.3776
OZ| 0 | Cytoskeleton 0.0000 0.0000 0.0000 0.0057 0.0052
\E{H‘ 2 | Extracellular structures 0.0342 0.033% 0.0214 0.0108 0.0071
O 0| 153 | Intracellular trafficking and secretion | 2.6194 27034 2.5166 2.2861 17173
olo| 137 i;if::ﬁi‘;iffﬁcaﬁ°n’ Profein |, 2455 23305 | 24251 | 2.8264 26152
O|C | 277 | Energy production and conversion 47423 4 6695 5.0485 43095 43745
o|c| 268 n?;j;z}gime transpott and 45883 44331 50577 | 35018 34880
O|E | 326 | Atnino acid transpott and metabolisrn | 55812 3.5169 £.0185 5.9370 3.9060
O|F | 78 | Hucleotide transport and metabolism | 1.3354 1.3136 1.4734 14513 16235
O/H | 135 | Coenzyme transport and metabolism | 2.3112 2.2881 2.4495 2.6556 263540
O I | 107 | Lipid transport and metabolism 1.8319 1.8051 1.9065 2.3512 26600
Intracellular trafficking and secretion genes:
Location strand | Length | PID Locus LocusTag COG Product
15258521749 - 816 15798701 - 20022 |COG3188MU  |putative usher protemn
2176222445 - 227 1578%702 ) - Z0023  COGE121NU  putative chaperone protein
2249523028 177 15795703 - 20024 COG3535T  putative type-1 fimbnal protein
25961530113 164 |15795708 | lspd | 20031 |[COGOSSTMU  signal peptidasze IT
112885115590 901 (15799782 sech | Z0108 (COGO653T translocase
putative mtegral membrane protemn mvolved
115012..120214 - 400 157387580 | hefT | 20116 | COG1459HT i biogenesis of imbriae, protem transport,
DINA uptalke
putative integral membrane protein involved
120204..12158% - 461 (15799791 | hefB | 20117 | COGZE04NT i biogenesis of fimbriae, protem transport,
DA uptake
121599122039 - 146 157959792 ppdD | Z0118  COG4265MT prelipin peptidase dependent protein
156680..157240 - 186 15799822 \yadh | 20149 COG3539MNT  putative fimbral protem
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Chromosomes: chromasoms
Plasmuds: pO157

Genome Info: Features: LAY Links: Review Info:
homologs:

Refseq: MC 002655 | Genes: 5453 Cos Genome Project Publications: [1]
GenBank: Pratein coding: . . .
AEONS174 5304 30 Structure Refseq FTF Refseq Status: Provisional
Il_jngth: 3,528,445 1S£r8uctural Riis: Tanha GenBank FTF Seq. Status: Completed
GC Content: 50% Pzeudo genes: TaxPlot BLAST Se_quenu:l_ng center: Univ.

None Wisconsin
% Coding: 87% Cithers: 328 Geneplo\ Cornpleted: 2001/09/27
Topology: circular | Contigs: 1 ghlap EDD
Maolecule: DNA

Pubied Mucleotide Protein E] TE Structure

Protein homologs in Complete Microbial / Eukaryotic genomes

To compare the similarity of the query geniome proteins to different species choose two erganisme by Tazonomy id or select them
from the mem

Select your quety genotne

|155864  |E. coli 0157:H7 EDL933 =
Choose two species for comparison

|6239 [ Caenorhabditis elegans j

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

Distribution of E. coli 0157:H7 EDL933 homologs

6971 hits 22 equal hits
o T T T T 1T TTT1T LI LI LB L
3000 | R
0 r R dE
§ 2500 | - .
ul'-\J-U F ; ]
) L Lo i ]
U 2000 | 1 1
2 . oy ]
s L orod Z
Zoom  ¢m 1900 o
[xe0 =] 8 © ]
X 2 [ .
o 1000
c ]
uJ -
m 4
Q ]
500 ]
0 . M I
500 1500 2500
Saccharomyces cerevisiae {(baker s ye

507 tuts
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Protein homologs in Complete Microbial / Eukaryotic genomes

To compare the similarity of the query genome proteins to different species choose two organisms by Tazonomy 1d or select them
from the menu

Select your quety genotne

|155864  |E. coli O157:H7 EDLY33 =
Choose two species for comparison
|8239 ECaenDrhabditis alegans j
I— E.sp. NAPT -]
4932 —Escherichia—
E.coli101-1
Distributi E- c0li 33633
E.coliB171
E. caliB7A
691 hits | E. coli CFTO73 __hits
E.caliE110019
E.coliE22
E. cali E24377A
d E. coliF11
: E. coliHS
=
UE. coli 0157:H7
QE. coli 01587 H7 EDLY33
o E. colil D167:H7 str. Sakai
+E.colilTIas
Zoom o E-colivw3Ti0
m < —Exiguobacterium—
.E_E. sibiricurn 265-15 -
[ R | | | | |
g 1000 [T I N S
Protein homologs in Complete Microbial / Eukaryotic genomes
T e e T e P T T T e e e e PECTRe eI o organisms by Taxonomy id or select them from the menu
Select your quety genome
[155864  [E coli 0157:H7 EDL933 =l
Choose two species for comparison
[83333  [E coliiz =l
[83334  [E coi 016747 =l

Distribution of E. coli 0157:H7 EDL933 homologs

52 hits 1072 equal hite
20000
15000
N .
3 P
4 -
- //
o .
Zoom 8 10000 —
x20 =| .
R
A
5000 -
o
&
o ¥

5000 15000
E. coli D157:H7
3291 hits
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Distribution of E. coli 0157:H7 EDL833 homologs

691 hits

22 equal hits

TTT T T T T 77T

3000

&

2500

2000

1500

¥

Caenorhabditis elegans

FPuosttranslational modificationot

Cell envelope biogenesis, outer membrane

Cell matility and secretion

Inorganic ion transport and metabolism
Signal transduction mechanisms
Energy production and cormversion
Carbohydrate transport and metabolism
Arning acid transpaort and metabolism
MNucleotide fransport and metabolism
Coenzyme metabalism

Lipid metabalism

General function prediction only
Function unknown

DMA replication, recombination and repair
Cell division and chromosome partitioning

2500
baker s ye

507 tuts

| plotted by its BLAST scores to the lughest scoring protein from each of the
tamonds. Click on the protein{s) of interest or enter a query string to see the

N
e | _clear |

FMo function is selected

~| | compare J\

~——
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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
them from the mem

Select your query genome

[155864 | E.coli0157:H7 EDLY33 =l
Choose two species for comparison

(53333 |E.colikiz &

[33334  |E. coli 0157H7 =l

Distribution of E. coli 0157:H7 EDL933 homologs

22 hits 1072 equal buts
20000 2
15000 :
o™ L R |
b -
x F 7 1
) r ,’ 4
— F 5 4
Zoom B 10000 e
[en=] ]
" ]
& ]
5000
ol = I
15000
E. coli 0157:H7
3291 hits

5423 query proteins produced 4415 hits, from which 173 are selected (first 100 shown).

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

Blast2Seq Accession Blink Definition

NP 285717 == 308 ribosomal protein S20 [Escherichia coh O157:H7 EDL933]
425 WP 414564 == 303 phosomal protem 320 [Escherichia coli K12
425 P 308053 == 302 nbosomal protem 320 [Eschenchia coli O127.HT str. Saka]

P 282720 ==  isoleucvl-tBINA svnthetase [Eschericlua coli O157:H7 EDL933]
4948 NP 414567 ==  iscleucyltEITA synthetase [Escherichia coli K 12]

973 WP 308056 ==  isoleucyl4BIA synthetase [Escherichia coli O 157.H7 str. Salcai]

P 285748 ==  dimethyladenosine transferase [Escherichia coh O157:H7 EDL933]

1401 P 4145583 ==  dunethyladenosine transferase [Escherichia coll K12

1407 NP 308083 ==  dimethyladenosine transferase [Escherichia coli Q157 HT str. Sakeai]




20000

15000

Zoom 10000

|x20 'I

E. coli K12

5000

Mo function is selected

Translation, ribosomal structure and biogenesis
Transcription

DMA replication, recambination and repair

Cell division and chromosome paritioning
Postrans|ational modificationot
Cell envelo o
Cell motility and secretion
Inorganic ion transport and metabolism
Signal transduction mechanisms
Energy production and conwversion
Carbohydrate transport and metabolism
Arino acid transport and metabolism
Mucleotide transport and metabolism
Coenzyme metabolism

Lipid metabolism

General function prediction only
Function unknawn

L g
000
:H7

3291 huts

h 173 are selected (first 100 shown).
. plotted by its BLAST scores to the highest scoring protein from each of
s diamonds. Click on the protemn(s) of mterest or enter a query string to

|
ﬂ clear

ETransIatiun, ribosomal structure and hiogenesis j compare I
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Distribution of E. coli 0157:H7 EDL933 homologs

52 huts 1072 equal hits
20000 2
15000 :
™ L e |
- -
x F % 1
-y r )’ 4
— F ’ 4
Zoom B 10000 <
x20 = ]
[xe0 =] % i
& |
5000
ok - I
15000

E. coli 0157:H7
3291 uts

5423 query proteins produced 4415 lits, from which 261 are selected (frst 100 shown).

Each circle represents a single query genome protemn, plotted by its BLAST scores to the highest scorng protein from each of
the selected organisme. Symmetnical hits are shown as diamonds. Click on the protein(s) of mterest or enter a query stning to
see the homologs i two chosen orgamsmes.

Cutoff [10 | Linear scale | compare |
Query:l compare | clear |
I Cell ervelope biogenesis, outer membrane j compare |
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Distribution of E. coli 0157:H7 EDL933 homologs

52 hits 1072 equal hits
20000 | Bl 2250 T
[ A 2000 |- ]
15000 < r ]
™ L = i o r ]
g [ . ] T 1750 | ]
- r P 1 - E 4
st t K 1 ! L o ]
Zoom 3 10000 8 1500
w20 | ] o [ @ b
Rl h [} F -
& ] 1250 - 1
5000 r b
] 1000 |- ]
i r 1 :
ST
15000 6250 6750 7250
E. coli 0157:H7 E. coli 0157:H7

3291 hits
5423 guery proteins produced 4415 hits, fom which 115 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 protemn(s) of interest or enter a query string to see the homologs in two chosen organisms

Cutoff [10 Linear scale ~| compare
Query. compare | clear
| Cell envelope hiogenesis, outer membrane j compare

Blast2Seq Accession  Blink Defmition

NP 28604% ==  putative beta-barel outer membrane protein [Escherichia coli 0157:H7 EDL933]

i
=

NP 416026 ==  conserved protein, predicted pseudogene [Escherichia coli K 12]
NP 308389 ==  AidA-Tadhesin-like protein [Escherichia coli O157HT str. Salcai]

=3
k)
e}

Genome > Bacteria > Escherichia coli 0157:H7 EDL933, complete genome

Lineage: Bactenia ; Proteobactena ; Gammaproteobacteria ; Enterobacteniales ; Enterobacteniaceae | Escherichia ; Escherichia
EDL233

Chromosomes: chromosome
Plasmids: p 2157

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

Refseq: MNC 002655 | Genes: 5453 CoG Genome Project Publications: [1]
GenBank: Pratein coding: . -
AEONS174 5304 30 Structure Refseq FTF Refseq Status: Provisional
hfngth: I b 1S£r8uctural Rikat Taxhla GenBank FTP Seq.Status: Completed
GC Contant: 50% Pseudo genes: TaxPlot BLAST Se_quenm.ng center: Univ.

None — — Wisconsin
% Coding: 87% Others: 328 GenePlot Completed: 2001/09/27
Topology: circular | Contigs: 1 gidap coD
taolecule: DNA
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Pairwise genome comparison of protein homologs (symmetrical best hits)

Select two orgamsms to compare

| E. coli 0167:H7 EDLA33 7| wersus |E. coli 0157:H7

5153 proteins total

E

. 5
B soof
2505 F El
-
1~ 4000 2500 F 4
= .
& . 2495} 1
© 3o00f o®
5 fa S 2600 o2 9
2 £ o
S 2o00f ° 228 o® E
i : i o
2 9 2aa0f o E
8 . & &
joo0f *
/ : 2rst o 3
. 3 o
- .
ok . . e e = [ '."’gQ . . . . . . . :
i 1000 2000 3000 4000 5000 2565 2570 2575 2980 2585 2580 2595 2600 2605

Escherichia coli 0157:H7 EDL833

Total number of bets 5834, Save all bets it order on genome

bl2seq Locus tags Protein name
e ECs2531 -Z2864 2001/08/27
® ECs2532 - Z2866  2001/08/27

Escherichia coli O157.H7 EDL833
FEEEEEEEET e e e e e e e e et

compare selected pair ]

Zoom

click on the left picture to
recenter

clicle on the right picture to zoom
and recenter

shaded rectangle from the left

picture is shown on the nght
picture

switch axis J

Pairwise genome comparison of protein homologs (symmetrical best hits)

Select two organisms to compare

[E_coli 0157H7 EDLY33 | wersus [E col O157H/

C. efficiens Y'3-314

C. glutamicum ATCC 13032
——Coxiella—

C. burnetii REA 493
—Dehalococooides—

D. ethenogenes 195
——Deinococcus—

D. radiodurans R1
—Desulfatalea—

D. psychrophila LSvE4
——Desulfovibrio—

D.vulgaris subsp. vulgaris str. Hjfenborough
——Ehrlichia—

| E. rurninantium st \Welgevongen
—+Enterococcus—

E. fagcalis Vhi3
—Escherichia—

X (E.cali CFTO73

51353 proteins total

l 5000
4000
3000

2000

Escherichia coli 0157:H7

1000

0 1000 2000 4000 5000 . coli 0157:H7

» €]

0
Escherichia coli 0157:H7 EDL933

Escherichia coli OT57:H7 EDL933
FELECECERELE L e e e e e Er e ey

compare selected pair

Zoom

chick on the left picture to
recenter

click on the right picture to zoom
and recenter

shaded rectangle from the left

picture i3 shown on the nght
picture

switch axis
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Select two organisms to compare

Pairwise genome comparison of protein homologs (symmetrical best hits)

Escherichia coli K12

4000 -

3000 -

2000 -

1000 -

| E. coli 0157:H7 EDLA33

4242 proteins total

=] wersus | E

coli K12

=

Escherichia coll K12
R
== s s B B
ER - N - R -

~
=
@

compare selected pair

Zoom

click on the left picture to recenter
click on the right picture to zoom and recenter

shaded rectangle from the left picture is shown on the nght

picture

L] 2000 3000 4000 5000 2830 2835 2840 2845 2850 2855 2860 2865 2870
Escherichia cil O157:H7 EDLS33 Escherichia coll O157:H7 EDLS33
5324 switch axis

Total number of bets 4367 Sﬂ}aﬂ bets in order on genome

bl2seq Locustags Protein name

® hO759 - Z3206 2001/09/27

hooo2 gil16127996 20002 gi|15799682 9/27 /2000
booo3 gQi|16127997 Z0003 gi|15799683 9,27 /2001
[sLelules] 016127998 Z0004 0 |15799684 9/27/2001
[slelels}] gi|16127999 Z0005 gi|15799685 9/27 /2001
[alelelol} gil16128000 Z0006 J§gi|l15799686 9/27 /2000
[leleloFy gill61z8001 z0007  §ai|15799687 9/27 /2000
booos gi|16128002 Z0008 gi|15792688 9,27 /2001
booos gi|16128003 Z0009 gi|15799689 9,27 /2001
bO010 gi|16128004 ZOO1o g |15799650 9/27/2001
hooll gi|16128005 Z0011 §gi|15799691 9/27 /2000
hool2 gil16128006 Z001z2 gi|15799692 9/27 /2000
hool3 gill61z28007 20013 gi|15799693 9/27 /2000
bhoold gi|16128008 Z0004 gi|15799694 9,27 /2001
bO015 016128005 Z001s 015799695 9/27/2001
hools gi|l61z8012 z00l6 §gi|l15799696 9/27 /2001
[aleleuRe} gi|16128013 Z0018 §gi|15799697 9/27 /2000
hoo2o gill6128014 z001e fai|15799698 9/27 /2000
b2109 gQi|16130047 Z0022 g 15799701 9,27 /2001
b2110 gQi|16130048 Z0023 gi|15799702 9,27 /2001
h2111 g |16130045 Z0024 Oi|15799703 9/27/2001
o023 gil16128017 z0027 fgi|15799705 9/27 /2000
hoo24 gill6128018 20028 Jai|15799706 9/27 /2000
o025 gill6128019 z0029 fail1s7997o7 9/27 /2000
boo2e gi|le128020 Z0030 gi|15799708 9,27 /2001
h0027 gi|1l6128021 Z0O031 §gi|15795709 9/27/2001
hoo28 gi|16128022 ZO0033 gi|15799710 9/27 /2000
[alelepae) gi|16128023 Z0034 15799711 9/27 /2000
o030 gill6128024 20035 gi|15799712 9/27 /2000
boo31 gi|16128025 Z0036 gi|15799713 9,27 /2001
b0032 gQi|16128026 20037 §gi|15799714 0/27 /2001
h0033 gi|16128027 ZOO38 § gi|15799715 9/27/2001
o034 gi|49175992 z0040 §gi|15799717 9/27 /2000
[aleleER] gill6128029 z0041 §gi|15799718 9/27 /2000
hoo36 gil16128030 20042 gi|15799712 9/27 /2000
boo37 gi|49175993 Z0043 gi|15799720 9,27 /2001
hO038 gi|1l6128032 Z0044 o |15798721 9/27/2001
o039 gi|16128033 Z0045 gi|15799722 9/27 /2000
[alelenae) gi|16128034 z0046 §gi|15799723 9/27 /2000
hoodl gil16128035 z0047 B ai|15799724 9/27 /2000
bhood 2 gQi|16128035 Z0048 gi|15799725 9,27 /2001
bo043 gQi|16128037 200459 8 gi|15799726 0/27 /2001
o044 gi|16128038 ZO050 B gi|15798727 9/27/2001
004 5 gi|16128039 Z0051 §gi|l15799728 9/27 /2000
[alelebs} gill6128040 20052 gi|15799729 9/27 /2000
o4 7 gill6128041 20053 gi|15799730 9/27 /2000
boo4 8 gi|16128042 Z0055 gi|15799731 9,27 /2001
h0043 016128043 ZO058 § gi|15799734 9/27/2001
o050 gi|16128044 z005%2 §gi|15799735 9/27 /2000
o051 gi|16128045 Z0060 §gi|l15799736 9/27 /2000
hoos2 gill6128046 z006l  §gi|15799737 9/27 /2000
bhoos3 gi|1l6128047 Z0062 gi|15799738 9,27 /2001
G A ASl1ATIRAAR FARAT A5 570070 0T A
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<Z| - E:> - l@ @ Ix:j btk fwew nchi nlm.nib,gov/entrez/batchentrez . cai?db=Protein j @ Go I@,

P Getting Started iy Latest Headlines | | hitpsffwwwnchinl.. || https/fwsse, hopkins. .

S . 200000 00 cf X7 y My NCBI
N DI _ e, s PFOtEIn Sign In] [Register]

All Datab P nome

etiee |
Batch Entrez

Batch Entrez has changed!

“You will need Batch Entrez now only to upload a file of Gl or accessian
numbers for an Entrez search. Youw can do alf ofther large searches
directly within Enirez.

There are now two ways to retrieve large amounts of sequence data
using Entrez:

1. Begin at one of the Entrez pages and perform a large search just
like ary other Entrez search:

[ 3® Getting Started Ly Latest Headines | | Http:ffww.ncbinl... [ ] HEtp:] fem. hopkins. ..

oo sesese NI Y My NCBI
(L] i Proteln Sign In] [Register

Retrlee

in

[

.T‘!"_’!Ur_lba.

Batch Entrez

Batch Entrez has changed!

You will need Batch Entrez now only to upload a file of GI or accession
numbers for an Entrez search. You can do alf other large searches
clivecily within Entrez.

Vez

5 Protein
> M Protein &

v | for Go | Clear

|’ Limits T Preview/Index T Histd T Cliphoard T Details 1

DnsplaylSummary jShuleD leUﬂbyRe\evaﬂce leEndla |

All: 4367 |Eacter\a 4367 T Refse 4367 T Related Structures: 2713
Items 1 - 20 of 4367 Page ||1 of 219 Nedt

M 1: NP 283654 Reports BLink, Conserved Domains, Links
bifunctional aspartokinase Thomeserine dehydrogenase I [Escherichia coli O157H7 EDL933]
215799682ref[TP_2856534.1|[15789632]

M2: NP 285655 Reports BLink, Conserved Domains, Links
homoserine kinase [Escherichia coli O157H7 EDL33]
=15799633|ref[lTP_2856535.1|[15759633]

[73: P 285636 Reports BLink, Gonserved Domains, Links
threonine synthase [Escherichia coli ©157:H7 EDL933]
2i15799684)ref[NP_285696.1|[157596584]

T 4: P 285657 Reports BLink, Links
hypothetical protein Z0005 [Eschenchia coll O157 H7 EDLY33]
2| 15799685|ref[NP_285697 1|[15799685]

M5 NP 285653 Reports BLink, Conserved Domains, Links
hypothetical protein Z006 [Eschenchia coll O157HT EDLY33]
215739686|ref[TP_2856598.1|[15799686]

M6: NP 283659 Reports BLink, Conserved Domains, Links
inner membrane transport protein [Escherichia coli ©O157H7 EDL933]
215799687 |ref[TP_2856539.1|[15789657]

a

7. NP 285700 Reports BLink, Gonsened Domains, Links
transaldolase [Escherichia coli O157H7 EDLI33]
£15799638ref[TP_285700.1|[157%9638]

78: P 285701 Reports BLink, Conserved Domains, Links
molybdenum cofactor biosynthesis protein [Escherichia coli O157H7 EDL933]
£i1579968%|ref[NTP_2R5701.1|[1579968%]
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Genome > Bacteria > Escherichia coli 0157:H7 EDL933, complete genome Links

Lineage: Bacteria , Proteobactenia ; Gammaprotecbacteria | Enterobacteriales ; Enterobacteriaceae ; Escherichia ; Escherichia coli , Escherichia coli O157H7T EDLS33

Clromosomes: chramosame
Plasmids: pO157

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

Refeag: MC 002555 | Genes: 9453 LoG / Genorne Project Publications: [1]

GenBank: AEO05174 | Protein coding: 5324 | 3D ure Refseq FTP Refseq Status: Provisional

Length: 5,528,445 nt | Structural RNAs: 128 | TaxMa GenBank FTP Seq.Status: Completed

GC Content: 50% Pseudo genes: None | TaxPlot BLAST Seguencing center: Univ. Wisconsin
% Coding: 87% Crthers: 328 GenePlot Completed: 2001/09/27

Topology: circular Cantigs: 1 ghdap oD

Malecule: DNA

{ re
- [Bscherichia (5135)] - [Enierobacteriaceae (4763) ] - [Enterobacieriales (4763) ] - [Gammaproiecbacteria (4643)] - [Froiecbacteria
(4465)] - [Bacteria (3915)] - [eallular orgawnismes (185807
5324 Escherichia coli Q157:H7 EDL933 proteins: taxonomic distribution of the homologs

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

(EEEm Cut-Off [25 Cut-Off+: [10 [ Redrav_|

Click on the graph at lefi, to change the blast threshold (cut-off) used to find related sequences
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Click on a region in the map, to see blast results for that region

Cut-Cff [35 Cur-Of: [10 [ Redrau |

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

IR TR AR S

bacteriaceas (3904) ] - [Enterabacteriales (3964) ] - [Gammapr: i @ (383507 - fEr

r

o (5707)7 - [Bacteria (3237)] - [rollular organisms

2507

4243 Escherichia cali K12 priteins: taxonomic distribution of the homologs

Click on a regionin the map, to ses blast results for that region

ZN| Cut-Of [25 Cut-OF+ [10 | Redrav |

Click o the graph at 1eft, to changs the blast threshold (out-off) used to find related sequences
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=

[l rr

il i
- [EBscherickia (3135)] - [Entarobacteriaceas (4763) ] - [Enterabacteriales (4763) 1 - [Gammaprotesbacieria (464317 - [ Proieabacieria

{4465)7 - [Bacteria {391 5)] - [eallular orpanisms (1558)]

5324 Escherichia cali Q157:H7 EDL933 proteins: taxonomic distribution of the homologs

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

Cut-OfF [95 Cut-Of* [10 [ Redrav |

Virus Eukaryota Eubacteria Archaea

100 T3(66) V 3z1(0) 83 (29) 210

Gene oi score gi score oi score ai score 3-D protein name
15800925 - 108880530 (121) 74311559 (2138) - 3 periplasmic glucose-1l-phosphatase
15500924 - - 24051252 (383) - - hypothetical protein Z1422

5 - 53749363 (469) 52776291 (916) 72396581 (441) - TrpR binding protein Urhh

1580 V32128262 (2311) = 16764254 (1504) 14324479 (111] - integrase for bacteriophage BP-933W
15800927 V 32128263 (528) = 16764255 (261} = - putative excisionase for bacteriophage BP-93317
15800928 v 32128264  (549) - - - - unknown protein encoded by bacteriophage BP-933U
15800928 V 32128266  (638) - 56126804 (429) - - unknown protein encoded by hacteriophage BP-9337
15500930V 32128267 (1101) - 24050523 (173) - - unknown protein encoded by bacteriophage BP-9337
15800931 7 32128269  (504) = = = - unknown protein encoded by bacteriophage BP-9337
15800932 ¥ 32128271 (500) - - - - unknown protein encoded by bacteriophage BP-9337
15800933 V 32128274 [1327) 108705972 (111) 16760392 (311} - - unknown protein encoded by bacteriophage BP-9337
15800934V 32128278 (489) - - - - unknown protein encoded by hacteriophage BP-9337
15800935 V 20065894  (313) = = = - unknown protein encoded by bacteriophage BP-9337
15800936 v 20065897 [1203) 54637203 (120) 82776669 (1174) = 1 putative exonuclease of bacteriophage BP-933W
15800937 ¥ 20065900 (1370) - 16759873 (1307) - - putative Bet recombination protein of bacteriophage BF-933W
15800938 V 31044238  (514) - 52776671 (447) - - putative host-nuclease inhibitor protein Gem of hacteriphage BF-9337
15500935 V 31044235 (447) - - - - putative Kil protein of bacteriphage BP-3337
15800940 7 31044240  (646) = 67158861 (144} = - putative single-stranded DNi binding protein
15800941 V 31044241  (549) - - - - unknown protein encoded by bacteriophage BP-9337
15800942 V 20065305 (645) - - - - putative antitermination protein N of bacteriophage BE-933W
15800943 V 20065510 (271) - - - unknown protein encoded by hacteriophage BP-9337
15800944 v 20065011 [1861) 37575481 (257) 91779963 (649) 48429855 (215) 65 putative serine/threonine kinase encoded by bacteriophage BP-933W
15800945 v 20065912 (759) = 91779964 (281} = unknown protein encoded by bacteriophage BP-9337
15800946 v 20065914 (615) - 37198778 (267) - - unknown protein encoded by bacteriophage BP-933U
15500947 V 20065816 (1222) - 36786244 (505) - - putative repressor protein CI of bacteriophage BP-233W
15800948 V 20065517  (354) - 32030721 (143) - - regulatory protein Cro of bacteriophage BP-333W
15800949 7 20065918  (491) = = = - putative regulatory protein CII of bacteriophage BP-9331
15800950 ¥ 20065919 [1662] - 1143412 (649} - - putative replication protein O of bacteriophage BF-9330
15800951 V 20065922 (1207) - 50846054 (537) - - putative replication protein P of bacteriophage BP-933W
15800952 V 31044253 (505) - - - - unknown protein encoded by hacteriophage BP-9337
15800953 V 9632499 (7831 - 56128782 (7301 - - unknown protein encoded by bacteriophage BP-9337
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Query: =i[15800926 ntegrase for bacteriophage BF-933W [Escherichia coli O157:H7 EDL933]

16 ) Archaea
504) Bacteria

0 ) Metazoa

0 ) Fungt

1) Viridiplantae

93 ) Viruses

. 4 ) Other Eukaryota

Virus Eukaryota Eubacteria irchaea

100 73 [66) 3z {0) 83 (29) 21(0)

Gene gl score gl score gl score g1l score 3-D protein name
15800923 - 108880530 {121) 74311559 (2138) - 3 periplasmic glucose-1l-phosphatase
15800924 - - 24051292 (393) - - hypothetical protein Z1422
15800825 - 53749369 (469) S2776291 (916) 72396581 (441) - TrpR binding protein Urhi
15800926V 32128262 (2311) - 16764254 (1504) 14324479 (111] - integrase for bacteriophage BP-933W
15800927 V 32128263  ([528) = 16764255 (261} = - putative excisionase for hacteriophage BP-9330
15800928 ¥ 32128264 [549) - - - - unknown protein encoded by bacteriophage BP-9337
15800928 ¥ 32128266  ([638) - 56125804 ([429) - - unknown protein encodsd by bacteriophage BP-9337
15800830V 32128267 (1101) - 24050523 [173) - - unknown protein encodsd by bacteriophage BP-9337
15800931V 32128269 [504) - - - - unknown protein encoded by bacteriophage BP-9337
15800932 ¥ 32128271  (500) - - - - unknown protein encoded by bacteriophage BP-9337
15800933 ¥ 321268274 (1327) 108705972 (111) 16760392 (311} - - unknown protein encoded by bacteriophage BP-9337
15800934 ¥ 321282768 ([489) - - - - unknown protein encodsd by bacteriophage BP-9337
15800935V 20065094 [313) - - - - unknown protein encoded by bacteriophage BP-9337
15800936V 20065897 (1203) 54637203 (120) 52776660 (1174) = 1 putative exonuclease of bacteriophage EP-933W
15800937 ¥ 20065900 (1370} - 16759879 (1307} - - putative Bet recombination protein of bacteriophage EP-933W
15800938 ¥ 31044238 ([514) - 82776671 [447) - - putative host-nuclease inhibitor protein Gam of bacteriphage BP-9337
15800938 V 31044238 [447) - - - - putative Eil protein of bacteriphage BP-9337
15800940 V 31044240 [646) - G71SGE61 (144) - - putative single-stranded DNA hinding protein
15800941 7 31044241 (849 - - - - unknown protein encoded by bacteriophage BP-9337
15800942 ¥ 20065909 [645) - - - - putative antitermination protein N of bacteriophage BF-233W
15800943 ¥ 20065910 [271) - - - - unknown protein encodsd by bacteriophage BP-9337
15800944 V 20065811 (1861) 37575481 (257) 91779963 (649) 48429855 (215) 68 putative serine/threcnine kinase encodsd by bacteriophages BP-933W
15800945 V 20065912 [759) = 91779964 ([2681) = - unknown protein encoded by bacteriophage BP-9337
15800946 ¥ 20065914 [615) - 37198778 (267) - - unknown protein encoded by bacteriophage BP-9337
15800947 ¥ 20065916 (1222) - 36786244 ([505) - - putative repressor protein CI of bacteriophage BP-933T
15800945 V 20065817 [394) - 32030721 ([143) - - regulatory protein Cro of bacteriophage BP-933W
15800948 V 20065918 [491) - - - - putative regulatory protein CII of bacteriophage BP-933T
15800950 7 20065919 (1662} - 1143412 (649} - - putative replication protein O of bacteriophage EP-933W
15800951 ¥ 20065922 (1207) - 50846084 ([597) - - putative replication protein P of bacteriophage BP-S33W
15800952 ¥ 31044253 [505) - - - - unknown protein encodsd by bacteriophage BP-9337
15800953 V 0632489 (793) - 56126762 (7301 - - unknown protein encoded by bacteriophage BP-9337

Query: gi|15800926 integrase for hacteriophage BP-933W [Escherichia coli 0157:H7 EDL933]
Matching gi: 32171084,32170917,32128262, 32128095, 20065877, 19911669, 12514276, 9633397, 9632467, 7649821, 5881593, 4585378

COGO582 assigned by Cognitor (7 best hits)

Keep only Cut-Cff |35 Select | Reset | WNew search by GI:I]SBDDSZE Go
444 aa
e SCORE POACCESSION GI PROTEIN DESCRIPTICH
Conserved Domain Database hits
2271 9 MP 302157 15830414 putatiwve integrase [Escherichia coli ©157:H7 str. Sakail
1588 9 ZP 007, 75513013 COGODEEZ: Integrase [Escherichia coli 53638]
— - 1582 9 ZP 007. 75209455 COGOS552: Integrase [Escherichia coli B171)
158z 1 MNP 543053 182459865 putative integrase [Bacteriophage P27]
R: — 1541 1 ABB7YOV3E 8513015988 Int protein [Phage 258-320]
- — 1536 1 CAD24051 28303662 putative integrase [Escherichia coli K12 phage EHZ97]
1504 7 WP 459569 16764254 putative integrase [Salmonella typhimuriuwm LTZ]
E: — 14597 9 NP 311040 15832267 pucative integrase [Escherichia coli O157:H7 str. 3akai]
1423 1 CADSES04 49523556 putative integrase [Phage BEFP-4795]
1380 7 MNP 805696 29142354 integrase [Salmonella enteriea subsp. enteriea serovar Typhi T
- - 1383 7 NP 459950 16764365 integrase [Salmonella cyphimurium LTZ]
1373 7 ¥YP 215950 62179533 Gifsy-2 prophage integrase [Salmonella enterica subsp. enteric
— - 1120 9 AP 0O0ZZ00 39108420 predicted defective integrase [Escherichia coli W3110]
—C — 1116 9 NP 416096 16129537 Qin prophage: predicted defective integrase [Escherichia coli
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Query: gi|l 5800926 integrase for hacteriophage BP-933W [Escherichia coli Q157:H7 EDL933]
Matching zi: 32171084, 32170917, 32128262, 32128095, 20065877, 19911669, 12514276, 2633397, 9632467, 7649821, 5881593, 4585378

co assigned by Cogniior (7 hest hits)
ShowNdentical | All hits | Comman Tree | TaxunumyRepUrtl 3D structures | CDD-Zearch | Gl\istl Fiun BLAST

lits to 150 unique species Sortby taxononty prosdmi

|F Archaea% 182 | Bacteria E Metazoa @ Fung E Plants ,E Viruses E Other Eulcaryotae
Keep onlyl 'l Cut-Off |95 Salect | Feset New search by GL |15800926 Go |

444 aa
rrrr et SCORE POACCESSION I N CRGANISH
Conserved Domain Datsbase hits
- > 2271 9 NP 309187 15830414 - 4 Esckerickia coli 0157:H7 str. Sakai
— - 1588 9 EP O07... 775513013 - 1 Esckerickhiz coli 53638
issz 9 EZP 007... 775209455 - 1 Escherichia coli Bi7i
1582 1 NP 543053 18249865 - 1 Bacteriophage P27
. — 1541 1 ABETO738 51301988 - 1 Phage 255-320
1536 1 CADZ24051 28803669 - 1 Escherichia coli phage EHZPTV
1504 7 NP 459865 16764254 - 2 Salmonells tvphimurium LTE
- - 14593 1 CADSS804 49523586 - 1 Phage BP-4755
1390 7 NP 8505696 29142354 - 1 Zzlmonells enterica subsp. enterica serovar Typhi Tyz
1373 7 ¥P 215950 62179533 - 2 Salmonmella eaterica subsp. enterice serovar Cholerzesuis str
— - 1120 9 AP 002200 59105420 - 2 Escherichia coli W3ii@
— - 1116 9 MNP 416096 16129537 - 1 Esckerichia coli Kiz
1113 9 P76168 9910723 - 1 Escherichia coli
1073 7 YP 6474590 108811723 - 1 Yersinia pestis Nepalsie
—————————————- 1063 7 ¥P 311068 74312645 - 1 Skigella sonneli Ss046
597 7 ZP 011... 389103031 - 1 Yersinia pestis biovar Orientalis str. IP275
Soe 5 ¥P 129516 543058496 - 1 Photobacterium profundum S59
—_— 887 7 ¥YP 689623 110806103 - Z Skigella flexneri 5 str. 8401
— — 8%z 5 ZP 01z... 950414999 - Z Photohacterium profundum FTCH
Bzz 7 ¥P 405146 52544199 - 1 Shigella boydizi Sha27
544 9 EF 83557486 - 1 Escherichia coli 101-1
—_— 543 9 IF 75259458 - 3 Esckerickia coli E2Z
54z 7 EZP 535659428 - 1 Shigella dysenterize 1012
538 7 MP 237464 30063293 - 1 Shigelle flexmeri Za str. 24577
——————— 510 5 EF 0i12... 91224291 - 1 Vibrio alginolyticus 12501
— 453 10 NP 287542 15801525 - 2 Escherichia coli 0157:H7 EDLS33
445 5 ¥P 125555 54293140 - 1 Legionella pacumeophile str. Lens
445 5 ¥P 122540 54296171 - Z Legionellas paeumopkils str. Paris
— — 416 1 NP 490644 17313264 - 2 Pseudomonas phage phi CTX
B 5 ZP OO0 627994 — )73 1l3 sp, ANA-T
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Help

Genone context

COGs ¢

taining other domains of divided proteins:

135 ——-py--—-drlbeefgh-n-j--—-w [L] COG2801 Putative transposase
A\MPKZ Qv DRELBCEFG HSNUIXITW
B ico0eo D | DR0513 DEAO155 DRBO104 PMO093
— Rl | DEc0018 H | HI0676 HI0309 EI1572 ELIFO]
PAS | HI1424 EM1765
VIGO209H VINGUS33G Bv1701 = PIM1943
0 | VHG0S89C VHGT056 Ew2646 PIM1949
Hbs | VHG7153 VIIGE076H R |Re265%
VIGE450H Myp | 2834 ML1365 ML1600 KF0631 XF0678 XF0968 XF 1425 XF1483
Rw3751 S | XF1718 1XF2478 XF2132 XF2530
M | MI036T | eonn Bwv2309c Xfa | XF1642 XF1555 XF2131 XF2288 XF1556
MET | MI0770 |+ Bv1033 HF0565
TVII0723 148477 MMLADSER
TVI0874 L47248 NN m—?ég; MRB1001 MLA0964
TVII0630 1102735 g | DIME1868 NMA1221
TVHO726 p |L34517 SPy0365 SPy0937
P | Tab365 | TWII0263 i L36404 SPv1196 SPy1488 C{0863c
THE |Tal314 | TVN0137 1575303 SPy2l22 U ihp0341
e o560 Hpy | EROSTSHPOSOSHP1009 | = o
TVHNO0678 L7798 hp0&17
TVI0136 L108747
TVIT1485 mil0487 mil4043 mil5763
BS codV mll5856 mil5957 mil5958
K BS ripX BH1529 BH234% mil6039 mil6040 mil6042
PHI826 | PABO25S
PYR | | = Bic BS vl EH2264 BH2465 mll6043 mil6044 mil6045
BS yomM BH3551 BH403% mll6228 ml6229 mllé230
Z | pE0R0S BS yopP mll6374 mil6431 mil6432 Q0344
Ape |7 J | mll7973 mll3495 mir0475 21766
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Chusters of Orthologous Groups of proteins (COGs) were delineated by comparing protein sequences encoded in 43 complete genomes, representing 30

major phylogenetic ineages. Each COG consists of individual proteins or groups of paralogs from at least 3 lineages and thus corresponds to an ancient

conserved domain

Seience 1997 Oct 24,278(5338):631-7,

Muclsic Acids Res 2001 Jan 1, 29(1):22-28.

Protemn/Gene name:

Code Name Proteins Prittcipal component analysis of genomes
it COGs
GA prchasogiobus flgidus 2420 1872 List of COGs
(430 Halobacterium sp. NRC-] 2605 1701 Digswtem
Py IMethanococous jannaschii 1786 1330 c—
Jtmron gy gy Cocmes
Thermoplasma acidophilum 1482 1230 Ehvlogenetic patterns
Loy .
Thermoplasma voleanium 1498 1243 Phylogenetic patterns search
Frrococeus horikoshii 1800 1378
VR Prrococcus abpssi 1768 1436  Functional categories
[ Aeropyrum pernix 1841 1178 R
ox Saccharomyces cerevisias 5955 2290 e L
L3 Q Aguifer neolicus 1560 132% p 0 M N P T
[t Thermofoga marifima 1858 1527 o
D Deinoeoccus radiodurans 2187 2226 GIfS E JENH S
OR Iycobacterium fuberculosis 3927 285 R o
- ddfpcobacterium leprae 1605 1134
oL Lacfococcus lactis 2267 1618 Pathways and
- Sfrepfocaccus pyogenes 1697 1211 functional systerms
OB Bacillus subtilis 4118 2870 FIP
= Bacilius haiodurans 4066 2872
<> [ Sypnechocysts 3167 2158
Escherichia coli K12 4275 3414
$E Escherichia coli (57 5315 3662
Buchnera sp. APS 575 568
E FPrendomonas aorusinesa 5967 459

COGnitor

Text search: I
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2223 Phylogenetic patterns i COGs Group species: Help
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Protein/Gene name

GHSNUJEXEI
ghsnuixi

- 43 aowpkzygvdrlbcefghsnuixity atas  [J]
- 45 aowpkzyvdrlbcefghsnuixity asgs  [J]
- 49 aowpkzyvirlbcefghsnuixity Kegr  [J]
- 78 aowpkzygvdrlbcefghsnuixity Tuss  [JE]
- 71 aowpkzyvdrlbcefghsnuixity ez [J]
- 49 aowpkzyvdrlbcefghsnuixity Riss  [J]
- 4% aowpkzygvdrlbcefghsnuixity nes  [J]
- 45 aowpkzyovirlbcefghsnuixity Lews  [J]
- 51 mowpkzyvdrlbcefghsnuixity map  [J]
- 35 aowpkzyvarlbcefghsnuixity Mewe  [d]
- 3% aowpkzyovarlbcefghsnuixity Fmes  [d]
- 3% aowpkzyvdrlbcefghsnuixity Fuer  [d]
- 3% aowpkzyovarlbcefghsnuixity ez [d]
- 3z aowpkzyovarlbcefghsnuixity Tews  [d]
- 35 aowpkzyvdrlbcefghsnuixitwy Fpla  [d]
- 35 aowpkzyvdrlbcefghsnuixity Fpld  [d]
- 36 aowpkzyvdrlbcefghsnuixity Fpik  [d]
- 35 aowpkzyvdrlbcefghsnuixity el [d]
- 35 aowpkzyvarlbcefghsnuixity Feir  [d)
- 3% aowpkzygvdrlbcefghsnuixity Fple  [d]
- 3% aowpkzyvarlbcefghsnuixity Fpif [d]
- 33 aowpkzygvdrlbcefghsnuixity Fpik  [d]
- 35 aowpkzyvdrlbcefghsnuixity Fpie  [d]
- 35 aowpkzyvdrlbcefghsnuixity Fpiv  [d]
- 33 aowpkzyovdrlbcefghsnuixity Feiv  [d)
- 3% aowpkzyvdrlbcefghsnuixitw rpix  [d]
- 3% aowpkzyvdrlbcefghsnuixity femc  [J]
- 3% aowpkzyvdrlbcefghsnuixity rpic  [d]

- 35 aowpkzyvdrlbcefghsnuixitw rpip  [J]  COGOOSS

COGO013

COGO018

COGO030
COGO050

COGO008

COGO124
COGO060

COGO495

COGO024

COGO143

COGO01e
COGO072Z

COG0442

COGO130
COGO0s1

COGO244

COGO0s0
COGO102

COGO093

COGO200
COGO197

COGOZ5E

COGO0S0
COGO0S1

COGO083

COG0198
COGO2Z55

COG0087

Alanyl-tRNA synthetase

Arginyl-tRNA synthetase

Dimethyladenosine tramsferass (cRNA methylation)
GTPases - tramslation slongation factors
Glutamyl- and glucaminyl-tRNA synthetases
Histidyl-tRHA synthetase

Isoleucyl-tRNA synthetase

Leucyl-tRNA synthetase

Methionine aminopeptidase

Methionyl-tENA synthetase
Phenylalanyl-tRNA synthetase alpha subunit
Phenylalanyl-tRNA synthetase beta subunit
Prolyl-tRNA synthetase

Pseudouridine synthase

Rihosomal protein L1

Rihosomal protein L10

Rihosomal protein Lil

Rihosomal protein L13

Rihosomal protein Lid

Rihosomal protein L15

Rihosomal protein L16/L10E

Rihosomal protein L1

Rihosomal protein L2

Rihosomal protein L22

Rihosomal protein L23

Rihosomal protein L4

Rihosomal protein L2

Rihosomal protein L3

Rihosomal protein L4

- 35 aowpkzyvdrlbcefghsnuixitw el [J]  COGOO0S4 Rikosomal protein LS

- 35 aowpkzyvdrlbcefghsnuixitw i [J]  COGOO0S7 Rikosomal protein L6

- 35 aowpkzycvdrlbcefghsnuixitw rpss [J]  COGOODSL Rikosomal protein $10

- 35 aowpkzycvdrlbcefghsnuixity resx  [J]  COGOL00 Rikosomal protein $11

- 36 aowpkzygvdrlbcefghsnuixity rpsL  [J]  COGOOD48 Ribosomal protein 512

- 35 aowpkzygvdrlbcefghsnuixity st [J]  COGODSS Ribosomal protein 513

- 35 aowpkzygvdrlbcefghsnuixity reew  [J]  COGO198 Rikosomal protein S14

- 35 aowpkzygvdrlbcefghsnuixity rpss  [J]  COGD154 Ribosomal protein S15P/S13E
- 35 aowpkzyvdrlbcefghsnuixity rpse  [J]  COGOLS6 Rikosomal protein 517

- 3% aowpkzyvdrlbcefghsnuixity rgss  [J]  COGOLSS5 Rikosomal protein $19

- 35 aowpkzyvdrlbcefghsnuixitw rpse  [J]  COGOOSZ Rikosomal protein 52

- 33 aowpkzyvdrlbcefghsnuixitw rpsc  [J]  COGOOSZ Rikosomal protein 53

- 36 aowpkzygvdrlbcefghsnuixity rgsp  [J]  COGOS2Zz Ribosomal protein 54 and related proteins
- 3% sompkzycvarlbcefghsnuixitw rpse  [J]  COGO0S5 Ribosomal protein 55

Select

Chusters of Orthologous C%roups of proteins (COGs) were delineated by comparing protein sequences encoded in 43 complete genomes, representing 30

major phylogenetic ineages. Each COG consists of individual proteins or groups of paralogs from at least 3 lineages and thus corresponds to an ancient

conserved domain

Seignce 1997 Oct 24;278(5338):631-7,
Mucleic Acids Res 2001 Jan 1; 29(1):22-28.

Protein/Gene natne:

COGnitor

Text search: I

Code Name Proteins Principal component analysis of genomes
in COGs
S A Archacoglobus fl gidus 2420 1872 List of COGs
i . - B .
[o3e] Halobacteriem sp. NRC-] 2605 1701 Distribution
Methanococcus jamnaschii 1736 1330
OM IMethanobacterivm Co-orocutrences
thermoaufotrophicum 1873 1323
op Thermoplasma acidophilum 1482 1230 Phylogenehic patterns
- Thermoplasma volcanium 1499 1243 Phylogenetic patterns MPhrch
<> B Frrococeus horikoshii 1800 1378
= Prrococcus abpssi 1768 1436  Functional categories
&2 Asropprum peraix 1841 1178 R
(o3 T Saccharomyces cerevisiae 5955 22590 g I—& L
@ Q Aquifex aeolivus 1560 1329 p 0 M N P T
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Differences in closely related genomes
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Mesarhizobium lofi vs. Caulobacier crescentus
Lactococcus lactis ve. Straplococcus pyogenss

Thermoplasma acidophilum vs. Thermgplasma volcanium

Haemophilius influenzae va. Fastefirella muifocida
Meihanococous jannaschii ve. Matfanobacterium tharmoautotrophicum
Mycabacterium fuberculasis vs. Mfcobacterium leprae
Neisseria memingitidic MC 58 va. Yeisseria memngitichs 22491
Pyracoccus horiloshii g Fyrococcus abyssi
Bacillus subtilis %, Bacillus halodurans
Bscherichia coll vs. Buchnera sp. APS
Helicobacier pylori 26605 vs. Helicobacter pylari J09
Chiamydia trachomatis vs. Chiappydia preumaniae
Mycaplasmas vs. Ureaplasma urealvticum

Treponema pallidum vs. Borrelia burgdorferi
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Infornation storage and processing

Translation, ribosomal structure and biogenesis

Transcription

DA replication, recombination and repair

Cellular processes

Cell division and chromosome partitioning

Posttranslational modification, protemn turnover, chaperones

Cell envelope biogenesis, outer membrane

Cell motility and secretion

Tnorgatic ion transpott and metabolism

Signal transduction mechanisms

Metabolism

Energy production and conversion

Carbohydrate transport and metabolism

Ammo acid transport and metabolsm

Mucleotide transport and metabolism

Coenryme metabolism

Lipid metabolism

Secondary metabolites biosynthesis, transport and catabolism

Poorly characterized

General function prediction only

Function unknown
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71 COGs
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Escherichia coli 0157
~1--e--h-n-.
~1--ef-hsn-j

COG3561

coGze3z

COG3 609
COG3617

COG3728

COG3 440
COG3328

£0G3335

COG3436
CoG1002
COG23T1

©0G0830

cos0829

Protein/Gene name Select Help

Phage anti-repressor protein
Predicted transcriptional regulator

Predicted transcriptional regulators containing the CopG/Airc/Metd DMi-binding domain
Prophage antirepressor

Phage terminase, small subunit

Predicted restriction endonuclease

Predicted transposase

Predicted transposase

Transposase

Type II restriction enzywe, methylase subunits

Urease accessory protein UreE

Urease accessory protein TreF

Urease accessory protein UreH

- 2z C0G3210 Putative hemagglutinin/hemolysin

- 19 COG2831 Hemolysin activation/secretion protein

- 25 COB3665 Flasmid stabilization system protein

- 51 COB1122 ABC-type cobalt transport system, ATPase component

- 31 COB0615 AEC-type cobalt transport system, permease component ChiQ and related transporters
- B COB3546 Mn-containing catalase

- 3 €OB3720 Futative heme degradation protein

- 3 COB3721 Putative heme iron utilization protein

- 1z €0B3793 Tellurite resistance protein

- 8 COB3456 FHA-domain-containing protein

- 21 €0B2310 Uncharacterized proteins involved in stress response, homologs of TerZ snd putabive cAMP-bindin:
- 10 COB1621 Beta-fructosidases (levanase/invertase)

- 26 COB1815 Glycosyl transferases, related to UDP-glucuronosyltransferase

- & €0B37959 Methylaspartate smmonia-lyase

- 13 COG0804 Urea smidchydrolase {urease) alpha subunit

- 13 €0G0832 Urea amidchydrolase (urease) beta subunit

- 13 COG0831 Urea smidchydrolase {urease) gemna subunit

- a9 €0G1835 Predicted acyltransferases

- 19 €0G2274 AEC-type bacteriocin/lantibiotic exporters, contain an N-terminal double-glycine peptidase doma
- a COG3435 Gentisate 1,2-dioxygenase

- 13 €0G1205 Distinct helicase femily with a unigue C-terminal domain including a metal-binding cysteine clw
= €OG3740 Phage head maturation protease

- 3 €OG3500 Phage protein D

- 3 €OG3499 Phage protein U

- 5 COG3407 Phage tail sheath protein FI

- 3 COG3498 Phage tail tube protein FIT

= COG3378 Predicted ATPase

- 11 COG1661 Predicted DNA-binding proteins with PDi-like DNA-binding motif

- B €0G2819 Predicted hydrolase of the alpha/beta superfemily

- 4B COG1266 Predicted metal-dependent membrane protease

- 3 R]  COG3529 Predicted nucleic-acid-binding protein containing a Zn-ribbon domain

- 9 —lb-efg-s-uj [R]  €OG2010 Putative HADH-flavin reduct
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Problem 2:

Access the Microbial Genomes Page
(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?

Go back to the Complete genomes Page by selecting “All Organisms” in the
“Organism Group” pull down menu. How many Rickettsia genomes are
completely sequenced? Note their sizes. Select the organism Rickettsia
prowazekii str. Madrid E. Is the organism pathogenic in humans? How are the
bacteria transmitted to humans? Click on the RefSeq accession number
NC_000963.

From the resulting table, access the entry NC_000963 in the nucleotide
database. Access the Proteins 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
Genomes Page. 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 RNA table through the
Structural RNA link. How many genes encoding arginine tRNA are annotated?
Go back to the Genome page.

Click on the gene IpxD in the genome map at the bottom of the page. What
conserved domain is found in the protein? What is the pathway in which it is
involved? Go back to the Genome page.

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 page. Click on the Tax Plot link. Tax Plot 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?

Access the GenePlot link. GenePlot uses precalculated BLAST results to
determine the top hits in two organisms. The best hits of each protein from two
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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 Genome page.

Access the TaxMap link. It 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. Search for the ticl 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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