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Microbial Genome Program

Recommendations for Sequencing Targets (pdf format)

21994 spinoff from the Human Genome Project, the Mictobia Genome Program's goal has been to completely sequence the genomes of microbes,
primarily prokaryotes. However, undike the human genome, which took years to complete, many microbial genomes can be completely sequenced in
About Us weeks of months and, with recent advances in sequencing technologies, even days. Only a few years ago, most scientists could not have imagined
having access to the complete genetic sequence of more than a few mictobes. As of Apeil 2003, DOE has sequenced the genomes of sbout 100 microbes,
Contacts tmost of thetn by the Joint Genome Institute. These, in addition to many vitwses and higher organisms such as yeast and the roundwort, are available it
public databases and ate being actively used by academic, medical, and industrial scientists to make compatisons not possible previously, The
Research Topics cotpleted genome of one mictabe, Mefhanococcus jamaschii, confitmed the exstence of a third major branch of life on eartly the Archaea.

Research
Opportunities It newly sequenced mictobid genomes, sbout 40% of the predicted open reading frames (potential genes) typically do not have matches in exsting

Fellowships and databages; thiz means that even though investizators have high confidence in the existence of these potential genes, theit function and biological walue
(ST s ey e unknown, This exciting finding suggests that alarge reservoir of interesting proteins and much fagcinating biology remain to be discovered. Cine of
the hatdest biological problems, and one in which bicinformaties i3 beginning to have an smpact, 13 to predict protetn stracture from pritmary atmino acid
RN  cequence. [Timately, scientists expect to understand the functions of unknown proteins, starting with their zene sequences.

International
Programs The possible uses of this information ate staggering Microhes, ineredibly, make up around 60% of the earth's biomass. They have survived on the
EYl plaret for over 3.2 billion yeats atd have been found it evety conceivable envitonment, suviving extremes of heat, cold, radiation, pressute, salt, and
acid—often where no othet forms of life can exist. This rich diversity means that microbes long ago "solved" many problems for which scientists have
Dil‘ﬁgiﬂﬂﬁ heen actively seeking answers.
X Through the study and understanding of a diverse group of nacrobes, solutions are nearet for DOE migssion challenges in envirotumental cleamap,
I]OEE medicine, agriculture, industiial processes, and energy production and use, to name a few. For example, M javmaschil's ability to produce methane may

have implications for new forms of fuel generation and Deinococcus radiodurans has potential for cleanup of tose mixed-waste sites containing
radiotclides, in addition to heavy metals and organic solvents, because it can survive extremely bgh levels of radistion and repair its own radistion-
damaged DNA . Understanding the genome sequence of B anfhracis, which causes anthray, will promote faster detection methods and new treatments.
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More Microbes ...

JGI

DOE JOINT GENOME INSTITUTE
US DEPARTMENT OF ENERGY
OFFICE OF SCIENCE

Lactic acid bacteria Toxic waste degradation and
microbial ecology

Desulfuromonas acetoxidans (Lovely)
Desulfovibrio desulfuricans

Geobacter metallicreducens (Loveley, Ciufo)
Dechloromonas aromatica

Ralstonia eutropha (Valenzuela)

Azotobacter vinelandi

Trichodesmium erythraeum

Lactobacillus gasseri (Klaenhammer)
Lactobacillus casei (Broadbent/Steele)
Lactobacillus delbrueckii (Steele)
Lactococcus cremoris (Weimer)
Brevibacterium linens (Weimer)
Pediococcus pentosaceus (Broadbent)
Oenoccoccus oeni (Mills)

Leuconostoc mesneteroides (Breidt)
Streptococcus thermophilus (Hutkins)

FY 2002 Bifidobacterium longum (O’Sullivan) Microbes in extreme environments
Psychrobacter (Thomashow)

3 O p I’Oj e CtS Exiguobacterium (Thomashow)

Complex polysaccharide Methanococcoides burtonii (Sowers, Cavicchioli)
degradation

Clostridium thermocellum (Wu) Infectious diseases of plants and
Microbulbifer degradans (Weiner) animals

(complements white rot fungus sequence) Erlichia chaffeensis (Yu)

Erlichia canis (Yu)
Streptococcus suis (Gottschalk)
Haemophilus somnus (Inzana)
Pseudomonas syringae (Lindow)
Agrobacterium tumefaciens

Phototrophic bacteria
Rhodospirillium rubrum (Roberts)
(complements Rhodopseudomonas palustris
and Rhodobacter spheroides)

Anaerobic methane oxidizing consortium “ball of bugs” (DeLong, Monterey Bay)
one (or two?!) reverse methanogenic archaea in core plus sulfur reducing bacterium on surface

US DOE Joint Genome Institute




JGI | ' And More Microbes...
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OFFICE OF SCIENCE Single Microbes
* Rubrobacter xylanophilus
* Prochlorococcus isolate NATL2A
« Kineococcus radiotolerans sp nov
« Methylobacillus flagellatus, strain KT
« Synechococcus elongates PCC7 942
« Moorella thermoacetica ATCC39073

2003 * Anabaena variabilis ATCC 29413 :
Burkholderia complex (genomovar V) Stramenopiles
P “g *Phytophthera ramorum UCD
* Crocosphaera watsonii WH8501 Pr4 — 2.46Mb sequence
Fungus | «Phytophthora sojae P6497 —
 Trichoderma reesei - 87.55Mb of 319.72Mb sequence

Sequence Present
e (Strain RUT-C30, ATCC56765) Microbial Consortia

Marilne_AIqae o Acid mine drainage from site in
« Emiliania huxleyi strain 1516 Iron Mountain

*Chlorochromatium aggregatum

US DOE Joint Genome Institute
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59
projects

2004 DOE Microbial Projects

8 species of Chlorobia

Chlorobium limicola, DSMZ 245(T)
Chlorobium phaeobacteroides, MN1
Prosthecochloris spp.

Prosthecochloris aestuarii, SK413/DSMZ 271(%t)
Chlorobium vibrioforme f. thiosulfatophilum, DSMZ 265(T)
Chlorobium phaeobacteroides, DSMZ 266(T)
Pelodictyon phaeoclathratiforme, BU-1 (DSMZ 5477(T))
Pelodictyon luteolum, DSMZ 273(T)
Model Syntrophic Consortium:
Syntrophobacter fumaroxidans, MPOB
Syntrophomonas wolfei, Gottingen (DSM 2245B)
Methanospirillum hungateii, JF1
Facultative Metal-reducing Gamma proteobacteria
Shewanella putrifaciens, CN-32
Shewanella sp., PV-4

Shewanella amazonesis

Shewanella baltica, OS1155
Shewanella frigidimarina, NCMB400
Shewanella denitrificans,OS 217
Shewanella putrifaciens, 200

five bacteria involved in nitrification
Nirosomonas eutropha C71
Nitrosospira multiformis Surinam
Nitrosomonas oceani

Nitrobacter winogradskyi, Nb- 255
Nitrobacter hamburgensis

US DOE Joint Genome Institute

Single microbes

Synthophobacter fumaroxidans
Synthophus acidotrophicus
Arthrobacter aurescens, TC1
Thermoanaerobacter ethanolicus, X514
Frankia sp., EAN1lpec

Frankia sp., CclI3

Anaeromyxobacter dehalogenans, 2CP-C
Nocardioides sp., JS614
Deinococcus geothermalis, DSM11300
Chromohalobacter salexigens, DSM3043
Clostridium beijerincki, NCIMB 8052
Acidobacterium sp., EIllin6076
Clostridium phytofermentans
Arthrobacter sp., FB24
Thiomicrospira crunogena
Thiomicrospira denitrificans
Sphingopyxis alaskensis, RB2256
Alkaliphillus metalliredigenes
Jannaschina sp.CCS1

Roseobacter sp., TM1040
Paracoccus denitrificans, 1222
Thiobacillus denitrificans, ATCC 23644
b-proteobacterium sp., JS666
Eukaryotes

Glomus intraradices

Laccaria bicolor

Pichia stipitis, CBS 6054

Pichia mRNA for cDNA libraries
Communities:

200 BACs from anaerobic bioreactor granules
acid mine drainage community
Picoplankton BACS from HOTS site
Boiling thermal pool
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Community Sequencing Program
Sequence
Qrganism Proposer Affiliation Allocated Status
(MB)
Microbes
Max Planck
0. alg_awensm Dubilier Inst!tute of 100 In _
syrmhbionts Marine production
Micrabiclogy
Crenarchasota Delang MIT 400
. Woods Hole
w Edwards Oceanographic | 176 In )
aguaeolei Inatitution production
Staph. Aureus Rockefeller
WISA strains Ul Lniversity =
Prochlarocaccus Chishalm MIT a40
Rhodocyclus-like
polyphosphate Hugenholtz el 140
accum.
Rhodaohacter Kaplan SRRl an
e Texas, Houston
Contaminated Zhau ORML a0
groundwater
Lactobacillus University of
reuteri (two Tannock Otago, Dunedin, | 48
strains) ML
Bacillus cereus .
dwo strains) Sarakin IMEA, France a0

Basal Organisms

In February 2004, the JGI launched the
Community Sequencing Program (CSP).

24 proposals accepted
10 microbial projects

February 25, 2005 — Deadline for
receipt of applications for year 2006

Sequencing projects will be chosen

based on scientific merit, judged through
independent peer review. Criteria for
participation in this program, the review
process, and interactions between JGI
and participants are outlined on the web
site:

http://www.jgi.doe.gov/CSP/
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DOE Microbial Program
DOE GTL Program (GTL)
Community Sequencing Program (CSP)
JGI Internal Program

Goal: to provide the scientific community access
to high throughput sequencing and to operate as
a Genomic Infrastructure for American Science

US DOE Joint Genome Institute
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Collaborator:
DNA
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l @

= MaI:r)liacggcr;r:ent-—‘ Draft HFinishingHAnnotatiorM Analysis#,
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JGI A typical genome sequencing project
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Assembly
Sequencing Annotation
Library construction ORF assignments
Colony picking Ortholog clustering
Template preparation Function prediction
W Pathway assignments

Metabolic
reconstruction

Trace files

US DOE Joint Genome Institute
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Guidelines for Collaborators supplying Microbial DINA to the JGI for sequencing.

DMNA sent to the JGI for library construction:

A. Regquired information for samples:

Wamme, email, and address of the FT of the Collaborating Laboratory,

Mame email, and address of the person who 15olated the DI A

Mamme, email and phone number of the person whoe pacles and ships the material.
TIternized contents of the shipment,

Bacterial strain being shipped and culture conditions.

HNCEI name and ATCC number of straun (if applicable).

Estimated genome size, and how this was determined. The preferred method 15 Pulsed
Field Gel Electrophoresis.

Please include as much information as 13 known about the genome, including G+C
content, and any available sequence information such as 1635, known repeat sequences, of
any sample sequences or contigs available.

Alzo, please include the names and accezsion numbers of any sequenced microbial strains
that share significant homology with the strain being sequenced at the JGL

B. Web site information:

In addition, the JGI requests the following information which will be used to describe on
going sequencing projects at the JGT

Photooraph-preferably EM with scale and credit,

Baszic facts including why it 13 important and motivation behind sequencing,

Mames, email. and addreszes of collaborators to be listed on web site,

Anw linles or other resowrces about the microbe that can be listed on our site.

US DOE Joint Genome Institute
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Library Construction:

Multiple size insert libraries for each organism and sequence them to a
specific depth.

4x Sequence of 2-4kbs — Small Insert

4x Sequence of 8-10kbs — Medium Insert

15x Clone coverage of Fosmid Ends

Sheared Genomic DNA

I ™ T,

— = — — ——
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V7777777077 7777,
3

1 o

GeneMachines Hydrashear
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10 Plate QC

Project: 3634501 Library: AICI, AICK )
Organism: Roseobacter sp. TM1040 i ®

Lineage: cellular organisms; Bacteria; Proteobacteria; Alphaproteobacteria; Rhodobacterales; Rhodobacteraceae: Roseobacter
Vector: pUC, pMCL200 Insert Size: 3kb,8kb

Shearing Operator: CC

Date: Jan 12, 2004

Library and Production QC

e Contamination Check

=
&

-Known JGI contaminants |
-Vector
-GC content
-Correct microbe

sLibrary QC e

10000

-Read distribution Phrap: sagogss o

Current Depth Estimate : 4.180703 +/- 0.856594

- I nse rt S | e d |Str| buti on About half the reads are in 105 contigs containing at least 37 reads each

N 50 analytical

I N50 lytic): About half th ds will be in 130 i ini [
'Compare tO |dea| assembly 38 re(;;]saggg] (3.90:28)&1 the reads will be in contigs containing at least

N50 (analytic): About half the reads will be in 756 contigs containing at least

7 reads each (9.0 MB)

US DOE Joint Genome Institute


http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=131567&lvl=3&p=17&p=20&p=37&p=38&keep=1&srchmode=1&unlock
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=2&lvl=3&p=17&p=20&p=37&p=38&keep=1&srchmode=1&unlock
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=1224&lvl=3&p=17&p=20&p=37&p=38&keep=1&srchmode=1&unlock
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http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=204455&lvl=3&p=17&p=20&p=37&p=38&keep=1&srchmode=1&unlock
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=31989&lvl=3&p=17&p=20&p=37&p=38&keep=1&srchmode=1&unlock
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=2433&lvl=3&p=17&p=20&p=37&p=38&keep=1&srchmode=1&unlock

JGI : Effects of Improvements on Genome Quality
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old 3kb libraries plus 8kb and 40kb QD/prefinishing
Major Genome Major Genome Major Genome
Contigs | size (MB) | Contigs | size (MB) | Contigs | size (MB)
| Novosphingobium aromaticivorans 197 4.17 13 4.21 9 4.215
| Cytophaga hutchinsonii 118 4.36 23 4.41 22 4.41
| Methanosarcina barkeri 478 3.88 77 4.83 67 4.84
| Ralstonia metallidurans 432 NA 165 6.83 45 6.83
600
=00 =@ Novosphingobium
400 aromaticivorans
m Cytophaga hutchinsonii
300
O Methanosarcina barkeri
200
100 || O Ralstonia metallidurans
0 ‘ :J_ | .=J__|
old 3kb libraries plus 8kb and QD/prefinishing
40kb

US DOE Joint Genome Institute




JGI A typical genome sequencing project
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Assembly
Sequencing Annotation
y 4
Library construction ORF assignments
A y 4
Colony picking Ortholog clustering
y 4 y 4
Template preparation Function prediction
Sequencing reactions r PEUNLEY EEMIELE
AR
Trace files Metabolic
i reconstruction

US DOE Joint Genome Insttute



Finishing Standards
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OFFICE OF SCIENCE Guideline and finishing checklist for all JGI microbes:
. All low quality areas (<Q30) should be reviewed and re sequenced.
. Final error rate should be < 0.2 per 10 Kb.
. No single clone coverage, i.e. minimum of 2X depth everywhere.
. Manually inspect and quantify single stranded regions.
. Check all high quality discrepancies.
. Final sequence should have a base at every position (no strings of xxxx anywhere).
. Verify all repeats (paired ends and PCR if necessary).
. Make sure to check ends of final contigs (chromosomes, plasmids)
. Using Assembly Viewer and phrapViewer tools check correctness of final assembly.

Confirm questionable areas with PCR.

US DOE Joint Genome Institute




Assembly, Finishing and Annotation

"GI
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Draft Assembly
All libraries sequenced to completion, data
assembled and verified

o~ l \

Project transfers to

Draft assembly and Microbial Finishing Groups
annotation for complete
available to the finishing
collaborator 1

Annotation

« R DR Sl LR R e ||

I8 g e D e

=3

Provide genome and :
tools to community

US DOE Joint Genome Institute
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About IMG | Data Sources

IMG Home Gene Search Organism Browser Phylogenetic Profiler Organism Stats Gene Cart Preferences N
Related Links

The Integrated Microbial Genomes (IMG)
=vy=tem provides a frarmewvrork for comparative
INMG Organisms analysis of the genomes sequenced by the Joint
finishedidraft JGI Total Qenume !I"IStItL,ItE. It= gl:lal_ is to facilitate the
wisualization and exploration of genomes from a
Eacteria 10iz 1632 functional and evolutionary perspective. There are
Archaea oM 19 teso main approaches to using the system: genes
and genomes. Genes can be found by keywword or

M OO 20 ELAST query wia the Gene Search and then
All Organisms 10/ 1964 analyzed in the context of their chromosomal,

) metabolic, and phylogenetic neighborhoods.
gegsu'gg UElglareloe = InlRiels Senomes of multiple organisms can be selected

wiith the Crganism Broveser. Wou can then

For questions or i ) )
compare them through the Phylogenetic Profiler in

comments, contact

25 Zefoffibl Qo order to identify commaon or unigque properties. The
©2005 The Regents of first release of IMG includes 19 JG| genomes
the Lniversity of California together with most publicly available complete

Disclaimer : .
microbial genomes.

Mote: cookies should be enabled in wour browvwser.
A fast internet connection also helps.

=l
|@ | | | |ﬂ Internst =

Total genomes in IMG v1.0 - 296: 195 bacterial, 20 archaea, 9 eukaryote
101 bacterial genomes are from JGI
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Background: JGI Microbial Genome Data

> Sequenced at JGI (PGF) - 101
> Finishing by JGI partners and collaborators - 31

» Annotated automatically at ORNL

ORF calling: Glimmer, Critica, Generation (multi evidence)
+ COG, Pfam, EC, SwissProt, KEGG, InterPro, NCBI NR

» Public Repositories
JGI microbes eventually go into RefSeq, EBI-GR, CMR, etc.

» Released via JGI individual portals

Supports individual genome data search (BLAST), download, annotation
viewer (ORNL).

US DOE Joint Genome Institute
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Al Qrganisims
sefacted

IHG Home ~ Gene Search |~ Organism Browser  Phylogenetic Profiler  Organism Stats  Gene Cart  Preferences

Organism Browser

[Vigw &g Phylogenetic Tree ]

Save Selections Selact Al Clear Al
O Selections do not take effect until you save them.
Select Organism Name

Leinetobacter sp. (strain ADP1)

Leropyni perndx (stran K1)

Amobacteriun tumefactens (strain C58 / ATOC 339790 7 ATCC 33970 [Cereon])
A mrobacteriun turmefaciens (strain C58 J ATOC 33970 7 ATCC 33970 [Dupont])
Linabaena sp. (strain POC 71203

Lepnifex aenlicus (strain VES

Lrchaeoglobs fulzdus (stram DEL 4304 (VC-16 [ ATOC 49555)

Baillus anthracis (stram &mes {isolate 05813

Barillug anthracis {strain b ies | isolate Porton)

Barillus anthracis {strain Sterne) (J31)

Barillus cereus (strain ATCC 10987

Bacillus cereus (stram ATCC 14579 [DSM 31)

Barillus halodurans {steain C-125 § JOI 9153)

Baillus licheniforrais (strain DEM 137 ATCC 14580 [Movozymes])

HEENEEEEEEEEE E X

IMG Home  Gene Search
AboutIG | Data Sources

Relted Link Organism Detail

Taxon ID | 62877

Sequencing Status Finished
Sequencing Center Genoscops
Funding Agency
Finishing Group

Comment

Statistics

DNA, total number of bases
DNA coding number of bases
DNA G+C number of bases

DNA scaffolds

Genes total number
Protein Coding Genes
ENA Genes
Genes with function prediction
Genes without function prediction
Genes wio function with similarity
Genes wio function wio similarity
Genes connected to KEGG pathways
Genes not connected to KEGG pathways
Genes in Ortholog Clusters
Genes in Paralog Clusters
Genes in COGs
Genes in Pfam
Genes in InterPro
Pfam Clusters

Clusters, erthologous groups

Scaffolds and Contigs

US DOE Joint Genome

IMG Data Exploration: Taxon View

Organism Browser  Phylogenetic Profiler  Organism Stats  Gene Cart  Preferences

Taxon Name|| Acinetobacter sp. (strain ADP1)

Lineage|| Bacteria; Protecbacteria; Gammaproteobacteria; P:

About IMG | Data Sources
Related Links

d dales; M Acinetobacter; calcoaceticu:

Number %6 of Total

3598621
3197442
1434907

100.00%
88.83%
40.43%

100.00%

100.00%
91.17%
2.83%
60.99%
36.18%
3235%
3.83%
21.93%
75.19%
83.33%
26.94%
3225%
44.45%
73.96%
13.04%
341%

Institute
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IMG Data Exploration: Chromosome View
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IM6G Data Exploration:

ne Page

Gene QI 2410

L__Other taxon conserved regions |

File Edit Wew Go Bookmarks Tools ‘Window  Help
Helicobacter pulori Csteain ATGC 700392 » 26695 o
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C b = I — CROICDT T°EC> B e C
&0 «Jamad a a @ 4E1HeEe1E&3axd @@d
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s = I — ROt O Wit B CEl
L | 4Jemd @« a a eEEddeEslaEcadd a@4a
Holinella succincaenes (sbrain DSHZ 17407
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| 4
LA 0 A A L A A L | [, SJEET I e <
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Carpulobacter jejuni (strain NCTC 11168
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Sequence Simiarities

Orthologs ( Bi-directional best hits of each organisi against each other organisma )
Tazonomic Domains(D): B = bactena, A = archaea, E = eukarylota.

Percent Subject Subject Bit | Cons.Region

Select Ortheleg Name Wentity Alignment Length E-value Score Score (M Taxon Name
[] | 248710 Enolase D785 426aa 00e+HD | 2212 | 9 B | Helicobacter pyloi {strain J99)
[] | 2364230 | Enolase 7133 2588 D0eHID | A121 5 B || Helicobacter hepatious {strain 3B1 J ATCC 51449
[] | 50407230 | PUTATIVEENOLASE 7139 4278 D0eHID | G026 5 B | Wolinella succinogenes (strain DSWZ 1740%
[] | 3032250 | Enolase 6327 M dan D0eHID | 5177 3 B || Camprylobacter jejurd {strain NOTC 11168)
[] | 371080 | Enolase 61.02 . 205 D0eHID | 5004 0 B || Barillus halodurans {strain C-135 J JCRI 9153)
[] 2573440 | Enolase 6117 4w 000 49770 p ||t Memophis (st HUZTATLE BAA-I63!
[ |lo91030 | Enolase 5765 A0 00eHD 4965 0 B Hmm}m“ tengeonzensis (strain MBA [JCH
O 20 Frolase 5991 . A77an 00400 | 450 0 B :E_Bn;lmtnga raritivna (strain ATCC 43589 f DS 3109 f
[] | 200202130 | Enolase 528 L 42033 00eHID 4296 | 0 B | Mametococcus sp. RIC-1
[] | 200025320 | Enolase 5TR5 A30aa D0eHID | 48764 0 B | Exmuobacterium
[] | 1204620 | Enolase 57192 431aa 0.0e+HD | 4265 |0 B | Clogtridiurn tetard {strain Ilassachusetts T E2E)
[] | 2439700 | Enolase 5741 2788 D0eHID | 4865 0 B || Geobacter sulfrreducens (strain ATCC 51573/ PCA)
[1 | 1i&500 Ennolase 5708 426aa D0eHID | 4834 0 B || Aguifex aeolicus {strain VE5)
[] | 200007290 | Enolase 5108 4278 D0eHID | 4834 0 B | Deinococeus geothermalis, DSI11300
[ | 4163040  Enolsse 5748 4908 00ed] | 4210 0 B Dceatobarillus theyensis (strain DS 14371/ ICRI 11308 1
I HTE=31
[] | 200370250  Enolase S5TRE 205 D0eHID | 4219 0 B | Balstoria metallidurans
[] | 3445080 | Enolase 5TAS d27an D0eHID | 4811 0 B | Balstoria solanacearum {strain GLIT1000)
] 283750 Ennlase B0 ] d%aa 00eH10 4207 |0 B | Heisseria merdngitidis (serogroup B F B straim WCSE)

[ Show Unidirectional Hit Sequence Similarities ]

[ Ao Selections To Gene Cart ] Select All Clear All Selections
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IMG Data Exploration: KEG6 Map Viewer

Edit Yiew Go Bookmarks  Tools  Window  Help
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IMG Data Exploration: Profile Search
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salocted

. . . AboutIMG | Data Sources
IMG Home Gene Search  Organism Browser Phylogenetic Profiler  Organism Stats  Gene Cart  Preferences

Related Links
Sources
: 92 gene(s)
Phlyogenetic Profier Results retribved
[ Add Selections to Gene Cart ] Select Al Clear Al
SE08 Organism Of Inferest genes found for Pseudomaonas sytingae (pathovar fomato, straln DC2000) ed organisres appear in the profiler.

1902 genes remalining frowm suibraching Pseudomaonas aariginass (shrain ATOC 12632 £ RAOT)
1436 genes remaining fromm subiracting Pseudomonas puticla (strain KT2440)
T2 genas ramaining from subiracting Pseudamonas sikingae pyv. syringae B27 82

[ 2109280 PSPTOO00S Twpe [ restriction-modification systern, Il suburat, patatie
(] 2100200 PSPTOOO06 Type I restriction-modification systerr, 5 subunit, Ecof farnilsy
(] 2109300 PSPTOO007 Hypothetical protein

(] 2100310 PSPTOOO02 Type I site-specific decsyribormclease, HedR. farnily

[ 2109320 PSPTOO009 ISPsv3, transposase

(] 2109330 FSPTOOO11 Hypothetical protein

(] 2109340 PSPTOO012 Hypothetical protein

(] 2100350 PSPTOO013 Hypothetiral protein

[] 2109360 PSPTOOO14 Hypothetical protein

(] 2100370 PSPTOO01S Hypothetiral protein

(] 2109320 PSPTOO01G Hypothetical protein

[ 2109400 PSPTOO01E [SPswd, transposition helper protein

[ 2109410 FSPTOO019 [SPswd, transposase

[ 2109420 PSPTOON20 Hypothetiral protein

(] 2100430 FSPTOO021 Hypothetial protein

(] 2109440 PSPTOO022 DH&-hinding protein

(] 2109450 PSPTOO023 Hypothetical protein

(] 2109460 PSPTOOO24 Hypothetical protein

(1 2109470 PSPTOO025 Hyrdrolase, haloacid dehalogenase-like faradly
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IMG Data Exploration: Gene Search

< organisimisl
selactad

IMG Homve  Gene Search  Organisny Browser Phyogenetic Profiler  Organism Stats  Gene Cart  Preferences

Gene Search

Eeyword:
Filiers: Gene Mame 3
Examples
[ Go ] Feset

BLASTp

Find matches in selected organismms (all IWG organisms if nore are selected).
Protein <z, proteir, paste arnino acid sequence here:

Evalue: Te-b  «

Database: | | All MG Genes - One large Database ha

Go ] Reset

Q

— BLAZST may bhe slow for large proteln gueries.
— The aptirnuim E-value will depend on the size of the BLAST databhase Vo select (For g
Iarger database, use a larger E-valle cLiolf)

AboutIHG | Data Sources
Related Links



IMG Data Exploration: Statistics
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U S D F,B.-'\..IQJ'JH FMT. NAC_ CMED-WV

e ) N
OFHCE File Edit ‘“iew Go Bookmarks Tools  Window  Help |

' Eile Edit  Wew Go Bookmarks Tools  Window  Help
Taxon - i
Taxon FEnzyme Count |[Kegg Count
[& cinetobacter sp. (strain ADPL) (taxon oid=150) |4 cinetab acter sp. (strain ADPD) (taxon_oid=150) [523 [120
A eropyium perndr (strain K1) (taxon oid=118) A eropirnam petniv (atrain K17 (taxon oid=11%) 133 77
|Agrob acterium tumefaciens (strain G538 / ATCOC 33070 4 ATCC 33970 [0 IA grobacterium tumefaciens (strain C58 FATCC 33070 f ATCC 33070 [Cereon) (taxon oid=25) |216 |8?
A grobacterium tumefaciens (strain 58 f ATCC 33970/ ATCC 33970 [T A grobactetivm tumefaciens (strain CH8 FATCC 33070 ATCC 33970 [Dupont]) (tacon oid=249 21% 27
[Anabaen sp. (strain PCC 7120) (taxon_oid=2) |4nabaena sp. (strsin PCC 7120) (taxon_oid=3) 220 [Pz
& quifex asolicus (strain VE5) flaxon_id=73) A guifex asolicus (strain VER) (taxon 0id=T3) 251 04
|Archaeoglobus Fulzichns (strain DEM 4304 / VO16 / ATCC 49558) (tax! !Archaeoglohus fulgidus (strain DAL 4304 7 VC-16 F ATCC 49558) (taxon oid=74 |186 |83
T Bacill thracis (strain A Fisolate 05817 (t: =10 170 75
Bacillus anthrasis (strain Ames / isolate 0581) faxon_oid=107) acillus anthracis (strain Ames /solate 158L) (faxon_oid=107)
- - - - - |Bacﬂlus atithracis (sirain Awmes Sigolate Portor) (taxon oid=49) |16'F |?5
|Elac:llus anthracis (strain Ames fisolate Portom) (taxon oid=49 - - - -
i Bacillus anthracis (strain Steme) (taxon oid=106) - -
Bacillus anthracis (strain Sterne) (taxon oid=106) - - -
B _ _ [Bacilhus cereus (strain ATCC 10987) (taxon_oid=70) Jaz2 [110
St 020 G (ftatn s MR (e s, Sl Bacillus cereus (strain ATCC 14579 / DM 31 (taxon_oid=31) 632 116
ScilnslcerensiEaanto st Ul IR UE D asontioics ) [Bacillus halodurans (strain C-125 £ ICM 9153) (taxon_oid=115) 348 [102
!Elacﬂlus halodurans (strain C-125 S JCM 9153 (taxon oid=119) Fracillus subtilis (strain 163) (taxon._oid=77) 517 116
EBacillus subtilis (strain 168) (tavon oid=72) [Bacteroides thetaiotanmicron (strain ATCC 20148 { VPL5482) (baxon_oid=80) 122 73
!Bacteroides thetaiotaomicron (strain ATCC 20148 f WPL-5487) (taxon of ||[Bartonella henselae (strain Houston 1 / ATCC 49887 (taxon oid=142) B B
Battonella henselae (strain Houston 1/ ATCC 40883 (taxon oid=143) !Ba_ﬁ,one]_'[a quintana (strain Toulouse) (taron oid=136) |. |.
|Bartone]1a guintana (gtrain Toulouge) (taxon oid=136) Bdellovibrio bacterioworas (strain DEL 30701 FNCIE 9520 FHD100 £ ATCC 15356) (taxon oid=18%F) A6 117
Bdellovibrio bacteriovorus (strain D3RI 50701 FWCIE 9529 FHDLOD F A4 IBiﬁdDb acterium longum Cetrain OO 2705 (taxon oid=3T) |9? |51
|Bjﬁdobacteﬁm longum (strain HOC 2705 (taxon oid=57) Eordetella bronchizeptica (strain FRS0 S ATOC BAA S28) (tavon oid=145) 472 115
Bordetells bronchiseptica (strain BES0 / ATCC B, 538) (taxon_oid=| [Bordetells parapertussis (strain ATCC /0587 /12832) (taxon_oid=146) fa3s [113
|E|0rdetella parapertussis (strain ATCC BAA-58F / 12822) (taxon oid=1 Bordetella pertussis (strain ATCC F I S Tohama [/ HCTC 132510 (taxon oid=14T 415 113
Bordtells pertussis (strain ATCC BAA-589 / Tohama 1/ NCTC 1351)| |[Bottela busgdorfei (strain B31 / HL0) (tason oid=T75) 124 69
[Borrelia burgdorferi (strain B31 { ATCC 4040 (taon_0id=75) Bradyrhizobium jap onfcum (+* 1) (taron oid=7 i i
T E 1l litensis (hiovar 23456 [ 1610 [t id=7 500 123
Eradyvrhizobium japondcum (strain 7 /ﬁﬂj (taxon oid=76) | fureta Medlenss (iove o oid=77) | |
/ < 205 83
[Brucella melitensis (biowvar 1. 0 23456 J 16M) (taxon L e 9 % bes e
T strain Tokoro taxon oid=3)
Brueels suis hiovar L, < 2 fhswon i35 Pathways, enzymes [ s =
Buchnera aphidico ogiphon pdsum, strain Toks Jttaxon aid=53) |234 |gg -
'a pistaciae) (taxon oid=7E) : =
Gene CountS P T [<an [s55 lz< [z2 = hd
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* Provide a data management system that will:

You cannot > support the analysis of all genomes
analyze one > support community annotation of genomic sequences
_ > support modeling cellular networks
genome in ,
> become a platform for understanding genomes
Isolation

* Provide a data management system that enables
scientists to explore microbial community genomic
data in the context of relevant environmental,
geographical, geochemical and phylogenetic data

US DOE Joint Genome Institute
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Levels and Dimensions
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r S i ” Context
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Validate Current Clusters —r .
New Functional clusters Phylogenetic
- 3 Profnes
~ New
Functional clusters Gene Clusters
P = Genomei
= : - >
Fungnonalchmmers —=——"  Metabolic Taxons
Y ¢ A Reconstruction
- Metabolic

| Profiles

) Validate Metabolic
Profiles
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Microbial Finishing

Tijana Glavina ORNL(annotation) :
Miranda Harmon _ Alla Lapidus (P6F)  Paul Gilna (LANL) ';'f‘:::)"s’ E"ﬁ?;‘;“
Nancy Hammon Eugene Goltsman Cliff Han Miriam Land Y

Phil Hugenholtz
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