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Presentation Outline

* Introduction to Metagenomics

* Global Ocean Sampling (GOS) Expedition
» Challenges of Metagenomics

- The CAMERA Project

* Live Demonstration of CAMERA
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Genomics vs Metagenomics

 Genomics — ‘Old School’

- Study of a single organism's genome

- Genome sequence determined using shotgun
sequencing and assembly

- ~1300 microbes sequenced, first in 1995
- DNA usually obtained from pure cultures (<1%)

- Metagenomics

- Application of genome sequencing methods to
environmental samples (no culturing)

- Environmental shotgun sequencing is the most widely
used approach

- Environmental Metadata provides key context
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Estimated <1 % cultured, exploit metabolic potential of vast uncultured species


Metadata

- Metagenomics S
- Genomics + Metadata o 1
* Environmental Metadata
- Time and location (lat, long, depth)
of sample collection
- Correlate w/remote sensing data

- Physico-chemical properties (e.g.
temperature, nutrients, salinity)

MODIS-Aqua satellite image of ocean
chlorophyll in the Sargasso Sea grid about
the BATS site from 22 February 2003
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This example from Ocean -  other types of metadata for other enviros, eg, host-derived, termite gut? etc


Metagenomic Questions

» Within an environment
- What biological functions are present (absent)?
- What organisms are present (absent)

» Compare data from (dis)similar environments
- What are the fundamental rules of microbial ecology

* How do organisms adapt to environmental
conditions?

» Search for novel proteins and protein families
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And new members of existing families


Complexity of

Microbial Communities

* Simple (e.g., AMD, gutless worm)
- Few species present (<10)
- Diverse
=» Variations on standard genomics techniques

» Complex (e.g., Soil or Marine)
- Many species present (>10, often >1000)

- Many closely related
= New techniques
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JCVI Global Ocean Sampling Expedition
Largest Metagenomic Study to Date
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GTL paid for sequencing, tool dev, data analysis, pub. 


Global Ocean Sampling (GOS)

178 Total Sampling Locations

Phase 1: 41 samples, 7.7M reads, >6M proteins

Diverse Environments

Open ocean, estuary, embayment, upwelling, fringing reef, atoll, warm seep,
mangrove, fresh water, biofilms, sediments, soils
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UPDATE MAP? GOS data is the size of the datasets really helps highlight the major challenges inherent to doing metagenomics. 

How to go about analyzing such vast datasets? Extreme assembly - poor assembly or limited assembly with many anonymous pieces

Within all abundant populations analyzed, we found extensive intra-ribotype diversity : (1) extensive sequence variation within orthologous regions throughout a given genome; despite coverage of individual ribotypes approaching 500-fold, most individual sequencing reads are unique; (and (3) hypervariable genomic islands that are too variable to assemble.. 




Challenges of Complex

Metagenomic Datasets

* Most sequence reads are unique
- Very limited assembly
- Most sequences not taxonomically anchored
- Annotation of annotated reads required
- Relating shotgun data to reference genomes

* Annotation challenging
- Which ORFs code for predicted proteins?
- Lack of genomic context
- Large data volume
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Motivations for CAMERA

» Significant investment in sequencing
- Only accessible to bioinformatics elite
- Diversity of user sophistication and needs

 Bioinformatics and Computation Challenges

- Assembly, annotation, comparative analysis, visualization
- Dedicated compute resources

* Importance of Metadata

- Metadata required for environmental analysis
- Need to drive standards

» Compliance with Convention on Biodiversity
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Highly fragmentary data – tools tailored for pure culture completed genomes, new tools designed for GOS analysis, brought to you by DOE


CAMERA Team

J. Craig Venter Institute
- Marv Frazier, co-PI

- Saul Kravitz, Program Manager J. Craig Venter’
- Rekha Seshadri, Chief Scientist N ST I TUTE

UCSD/Calit2

- Larry Smarr, co-PI

- Paul Gilna, Executive Director

UC Davis UCDAVIS

. . . UNIVERSITY OF CALIFORNMNIA
- Jonathan Eisen, co-investigator

Gordon and Betty Moore Foundation
- David Kingsbury and Mary Maxon

LY

S MOORE (&

=% . J. Craig Venter
camera 1P o


Presenter
Presentation Notes
IT cyberinfrastructure – Calit2, taxo classification  - Esien


Demo of CAMERA 1.3

- Data and Metadata Collections
- ALL metagenomic nt sequence and metadata
- Coding sequences functionally annotated

« BLAST with Environmental Metadata

- Large query and subject sizes
- 454 FLX run or microbe VS All Metagenomic

* Fragment Recruitment Viewer
- Based on Rusch’s GOS viewer

 Text Search of Annotations
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Fragment
Recruitment

r[ Recent Searches J— [hide] —

* lipase no matches
*+ givcerol kinase (about 4,234
rmatches)
*+ Cellulase (about 3,163 matches)
+ ATP synthase epsilon (about
2,856
matches)
*+ dehalogenase (about 4,963
matches) ,

iew Al BLAST Fesults

test11 02/27/07 02.09 PM | completed | 2| GOS: Assembled Sequences (N)

tst10 02/27/07 02:09 PM | completed 0| GOS: Combined Assembly ORF Peptides (P)
testD9 | 022707 0208 PM completed | 1| GOS: All Metagenamic Sequence Reads (N)
testD6 | 0227/07 02.05PM completed | 50 All Metagenomic Sequence Reads (N)

Help desk | Disclaimer | “Yersion 1.3.0
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Main Research portal

Browse available projects and their data


Projects
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Mawrines Macrobsol Ecology
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This is the “Projects” page. A synopsis of the selected project is displayed
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METAGENOMICS RESEARCH DISCUSSION FORUMS

Research Home

NEWS

Tools +

EVENTS

Search Projects & Data % Wiewers +

Acid Mine Drainage
Metagenome

Alinella pompejana Epibiont
Metagenome

Chesapeake Bay Virioplankton
Metagenome {Data Coming
Soon)

Global Ocean Sampling
Expedition

Mediterranean Gutless Worm
Metagenome

Mediterranenan Bathypelagic
Habitat Metagenome

Metagenome of Marine
NaCl-Saturated Brine

Microbial Community
Genomics at the HOT/ALOHA

Moore Marine Microbial
Sequencing

Ocean Viruses

Phosphorous Removing
(EBPR} Sludge Community

Viral Metagenomes from
Terrestrial Hot Springs

Waseca County Farm Saoil
Metagenome

Whale Fall Metagenome

Details

Global Ocean Sampling Expedition

Principal lnvestigator:
Funded By:
Organization:

J. Craig Wenter More Information

Moare Foundation, DOE, Wenter Science Faundatian
-+ Samples
- Publications & Data

- Wehsite B
= Contact B

J. Craig Yenter Institute

The hroad objective of the glabal ocean sampling expedition is ta expand our understanding of the microhial world by studying the gene
complement of matine microhial cammunities. Marine microbes influence the cyeling of carbhon (and other elements) in the world's
oceans, acting as a hiological conduit that transports carbon dioxide from the surface to the deep oceanic realms.

By sequestering carhon from the atmosphere, marine microorganisms (eukaryotes, prokaryotes and viruses) may significantly affect alobal climate.
Haowe they do so, however, is poorly understood, and our attempts to study their activities are limited by our inahility to culture the wast majority of them.

One avenue of explaration is to sequence the genomes of marine micrabes
using a metagenomics approach. In Spring of 2003, the J. Craig Venter Institute
conducted awhole environment shotgun sequencing project to study marine
micraorganisms in the nutrient-poar Sargasso Sea near Bermuda, This study
revealed an unforeseen breadth and depth of microhial diversity - ahout 1,800
different micrabial species encoding over 1.2 million genes were discaverad,
nearly doubling the number of prokaryotic genes availahle in public databases.
Matably, this study expanded our knowledge of ocean photohialagy and nutrient |
pools. Results fram the pilot study were reparted in Science in 2004,
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FLo5 Bizlogy Ocean
geromices Collection

This pilot study served as the springhoard for launching a more camprehensive

survey ofthe bacterial, archaeal and viral diversity of the world's oceans. A

glohal circumnavigation ahoard the Sarcerar | sailing yacht hegan in August

2003, starting in Halifax, Canada and samples were collected at sites along the LS. east coast, Gulf of
Mexico, Galapagos Islands, central and south Pacific Oceans, Australia, Indian Ocean, South Africa, acrass
the Aflantic back to the LS. and was completed in January 2006, An initial analysis of the microbial data
fram the first leg of the trip - Halifax to the Galapagos Islands - was reported in FLoS Biology in Januany
2007, Shotgun sequencing and deep sequencing of 163 and 185 rRMA continues on the samples from the
Facific and Indian Ocean during 2007,

The Sorcererll Research Vessel

These studies have produced the largest catalogue of genes to date fram thousands of new species, with no apparent slowing ofthe rate of discovery {ji.e., attaining saturation of
data). These data have potentially far-reaching implications for biological energy production, biaremediation, and creating solutions for reductionimanagement of greenhouse
gas levels in our hiosphere. For more information, see the J.Craig Venter Institute's Global Ocean Sampling Project.

JCY's GOS data is also available through MNCBI's Genban k

JCY] has had many requests for GOS materials (clones, templates, DNA). Unfortunately, managing this large collection of materials is an expensive endeavor, and JCYI is not
curently equipped to provide this sernice, JCVI is explaring the possihility of a 3rd party taking an this role, but there are no definitive plans as of yet.
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[~ PIgiBit Samples - Windows Internet Explorer

@r' & Hetp:ffweb. camera.calt2.net camerawebjgut/org. jovi.camera.web. gt downkoad ProfectSamplesPage ProjectSamplesPage. hitm V X

. File Edit View Favorites Took Help
: fa -
£
k Eﬂﬂﬂgl‘ﬂ >> research e —ﬂ!
HOME ABOUT CAMERA METAGENOMICS RESEARCH NEWS EVENTS DISCUSSION FORUMS
»» Research » Data » Browss Samples Ressarch Home Clusters w Jobs = Sels v Viewers » Dats »
~ Project Samples }
Project: | Global Ocean Sampling Expedition ¥ [view proiect] [exportto Excel]
1200159 Advanced Sort e 20| golo ¥ ||ned 20»
Sample Dataset &4 Size  Habitat Type Geographic Location Sample Location Country  Filter Size ifude Jepth
5000 Shotgun | 1,106 MB | Open Ocean | Sargasso Sea Sargasso Station13 | Bermuda (UK) 0.1-08 Nd1030°n | G4d 19276  Sm
(5000a Shotqun | 1,106 MB Open Ocean | SargassoSea | Sargasso Station11 | Bermuda (UK) | 0.1-08 | 31d10'90°n | 64d19276'w Sm
330000 Shotoun | 541.6 WB | Open Ocean | Sargasso Sea Sargasso Station 13 | Bermuda (UK) 0.22-08 3Md1030°n | 64d 1927 8w Sm
GS000b Shotgun i 5416 MB | Open Ocean | Sargasso Sea Sargasso Station 11 | Bermuda (UK) ] 0.22-08 | HNd1030°n | G4d 1 9'216'1#_ am |
GS000c Shotqun | 628 WMB | Open Ocean | Sargasso Sea Sargasso Stations 3 | Bermuda (UK) | 0.22-08 | 32d10729.4°n | 4d 00366 Sm
(33000d Shotqun | 566.8 MB | Open Ocean | Sargasso Sea Sargasso Station 13 | Bermuda (UK) i 0.22-08 | 31d1030°n | 64d 19276 | Sm|
GS001a Shotgun | 242.2M8 | Open Ocean | Sargasso Sea Hydrostation § Bermuda (UK) | 3- 20 3201000 | 6407 : pqvanced Sort X |
10 Shotqun | 154.5 MB | Open Ocean | Sargasso Sea Hydrostation S Bermuda (UK)  0.2-3 32d1000°n | 64d3
G3001¢ Srmlg' un |1568MB Ob'en'ﬁr:é'an Eargaséﬁ Sea Hﬂms'taﬁ'u'né Bermuda (UK) [0 - 08 32010000 | 64d3 SortBy  Sample Dataset ¥ | | Ascending Descending
65002 Shotqun | 150.2MB | Coastal | North American Ea... | Gulf of Maine UsA 01-08 | 42d3011°n | 67d1 ThenBy:| 9 [F]ascending [€]pescending
GS003 Shofgun | 108.4 WMB | Coastal Morth American Ea... | Browns Bank, Gulf.. | Canada (01-0.8 42d 51410n B6d .
: Then By: . Ascending . Descending
(5004 Shotgun | 928MB Coastal | North American Ea.. _pl}rlﬂggﬂgmm .| Canada 01-08 44d 814°n | 63d3
GS005 Shotun | 107.1 MB | Embayment | Norh American Ea.. | Bedford Basin, No.. | Canada | 01-08 | 4404125 634 -
(5006 Shotgun | 104.8 MB | Estuary Morth American Ea.. | Bay of Fundy, Mov..  Canada 01-08 450 642n | 64d g Sort Cancel
[ OMANTObsteie | AATMR Aoastal Mk feiene e y_qr_u_l_e_rg_q-;_t[qf_._.._ |Canada  |01-08 | 43d37%56™n| 6604 /
-Download File | NewportHarbor,RI | USA 01-08 | 41d209n| 7d24w| 1m]|
) . _ Black Island, WY LISA [01-08 41d528n | TId3EBw| 1im
File description: GS006 Shotgun, Bay of Fundy, Nova SCOta Gane viar i USA 01-08 | 3805674 74041%w| 1m
»» Download as Zip DelawareBay,NJ _[Ush  [01-08 | 3825%n| 753018 im
> Download as gz Chesapeake Bay, MD | USA 01-03 | 380564¥n| 760257w 132m| v
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PAGE DESCRIPTION: For a given project in CAMERA, you can download the sequence reads derived from the project samples. All of the available metadata (latitude, longitude, depth, salinity, etc.) associated with that sample are displayed in this table. Advanced sorting of this table is possible. 
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Clicking the “Publications and Data” link on the project page invokes a “Publications” page
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Fezearch Home Eearch Took + Frojects & Data Witmers

~| Publications |

Project: |Glnba.l Decean Sampling Expedition

v|

® The Soicerer Il Global Ocean Saimpling Expedition:
Northwest Atlantic through Eastern Tropical Pacific
Douglas B. Rusch, Aaron L. Hal..

m Structural and functional diversity of the microbial
Kinaime
Matarajan Kannan, Susan 5. Tayv._.

u The Sorcerer Il Global Ocean Sampling Expedition:
Expanding the Universe of Protein Families
Shibu Yooseph, Granger Sutton, ..

® Emvdronmental Genome Shotgun Sequencing of the
Sargasso Sea
J. Craig Venter, Karin Remingt..

® Assessing diversity and biogesgraply of asrobic
anoxygenic phaetotrophic bacteria in sumace waters
of the Alaitic and Pacific Oceans uisig the Glabal
Ccean Sampling expedition metagensmes
Matalya Yutin, Marceling T. Su...

® Prokaryotic Gene Finding and Protein Classification
via Incremental Chistering
Shibu Yooseph, Weizhong Li, Gr...

u Viral Photosyithetic Reaction Centre Genes and
Transcripts inthe Marine Emnvironment
Oded Beja, Wael Mandel-Gutireu...

IJ\

Dﬂnﬂs( Downloads ){ 4 |

The Sorcerer Il Global Ocean Sampling Expedition: Expanding the Universe of Protein Families

Citation; The Sorcerer ll Global Ocean Sampling Expedition; Expanding the Universe of Prolein Families
Shibu Yooseph, Granger Sutton, Douglas B. Rusch, Aaron L. Halpem et al.

PLOS Biology Yol. 5, Issue 3, e16 doi:10.1371Joumal phio. 0050016

CAMERA Identifier CAM_PLUB_Yooseph07a

*» Dowriload this publication B
»» Download publication data
+» Browse the project

> BIOWSE project samples
NYlew the project website B

Synopsis; The sequence similarity based clustering approach described in this paper was used both to predict
proteins from the Global Ocean Sampling data and (o cluster the predicted proteins in the context of an inclus e
collection of prateins from public data sources. The clustering results then serve as a resource to address various
questions on protein family evolution, diversity, and rate of novel family discovery.

o The warsions of the following publicly available data sets
ik —\_g’\ Pk aryli: from February 10, 2005, were utilized in the clustering effart reported in the paper. NCBIs
GO ,ﬁ/ non-redundant prolein database (NR) , NCBI Prokaryolic Genomes (PG), TIGE Gene Indices
(TGHEST), and Ensembl (EMS). These dalta sels are available for download and search, (CAMERA
nofe: Yeizhong Li and Shibu Yooseph are cumrently in the process of building a pipeline for
incrementally recomputing the clusters and annotations. Starting in the 2nd quarter of 2007,

CAMERAwIl be updating the clusters periodically incorporating new data, including data from other
genomicsimetagenomics studies)

Reads from the Sargasso Sea study were pooled together with the reads from the Sorcerer I
Global Ocean Sampling Expedition and the combined setis referred (0 as the GOS dala sel
Assembly of the GOS data set was pedormed using the Celera Assembler. All of the reads and
assemblies are available for download and search, and a mapping of GOS ORFs to scaffolds in

K oasti- S slic the GOS assembly is provided in gff format.
[Vl b 4y =] |
Venn Diagram Showing Breakdown the 17,067 Open Reading Frames(ORF s) were identified from the DNA sequences in the PG, TG-EST, ENS,
Medium and Large Clusters by three Categeries and GOS data sets. An ORF is commonly defined as a franslated DNA sequence that begins with a

G0S, Known Prokaryotic and Known llon-Prokaryotic  Start codon and ends with a stop codeon. To accommodate partial DNA sequences, this definition
R was extended to allow an ORF to be bracketed by either a start codon or the start of the DNA

sequence, and by either a stop codon or the end of the DNA sequence. While generating ORF s
frarn the PG and TGHEST data sels, the appropriate codon usage table for the DNA sequence was used. GOS ORFs were generated from the assembled
sequences only using translation table 11 (the code for bacteria, archaea, and prokaryotic viruses). Only ORFs of length 60 amino acids (aa) were
considered for all data sels. Mot all ORF s are proteins. In this study, ORFs that have reasonable evidence for being proteins, are denoted as predicted
proteins; other ORFs are denoted as spurious ORFS. All of these ORF sets are available for download and search.

The primary input to the clustering process was pairwise sequence similarity, computed using an alk-against-all BLAST search. The sequences were
clustered in four steps. Inthe first step, a non-redundant set of sequences from the entire data set was identified. Only pairwise matches with 98% similarity
irmaohving 95% length of the shoder sequence, were considered, Only non-redundant sequences were considered for further steps in the clusterng. In the
second step, core sets of similar sequences were identified. Only matches between two sequences invohing 80% of the lenagth of the longer sequence
were considered. In the third step, these core sets were transformed into profiles and a profile-profile method was used to merge related core sets. Inthe
final step, sequences were recruited using sequence-profile matching (PSE-BLAST) and using BLAST matches to core-set mambers. The recruitment
required the match to imvolee 60% of the length of the sequence being recruited.

|
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SEVEN publications are associated with the “Global Ocean Sampling Expedition” project. Again you can see a paper abstract or some type of user-provided summary. You can link out to the journal page and see other information. CHANGE TO SHIBU’s. 

Click on Download tab to see a list of supplementary data files for this publication
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# The Sorcerer Il Global Ocean Sampling Expedition:
Morthwest Atlantic through Eastern Tropical Pacific
Douglas B. Rusch, Aaran L. Hal...

 Structural and functional diversity of the microbial
kinome
Matarajan Kannan, Susan 5. Tay. .

u The Sorcerer Il Global Ocean Sampling Expedition:
Expanding the Universe of Protein Families
Shibu Yooseph, Granoer Sutton,...

» Envirenmental Genome Shotgun Sequencing of the
Sargasso Sea
J. Craig Venter, Karin Remingt...

® Assessing diversity and biogeography of aerobic
anoxygenic phototrophic bacteria in surface waters
of the Atlantic and Pacific Oceans using the Global
Ocean Sampling expedition metagenomes
M atalya Yutin, Marcelino T. Su...

® Prokaryotic Gene Finding and Protein Classification
via Incremental Clustering
Shibu Yooseph, Weizhong Li, Gr...

 Viral Photosynthetic Reaction Centre Genes and
Transcripts in the Marine Environment
Oded Beja, Yael Mandel-Gutfrel...
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The Sorcerer Il Global Ocean Sampling Expedition: Expanding the Universe of Protein Families
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Details

Moore Marine Microbial Sequencing

Principal lvestigator:  “Yarious

Funded By: The Gordan and Betty Moore Foundation
Organization: The Gordon and Betty Moore Foundation
Affiliation: The J. Craig Yenter nstitute

The overarching goal of the marine microbial sequencing project is to explore the distribotion, function and

More

Information
Sarfiples

FPublications & Data
YWehsite B
Contact B

ecalogical role of matrine microhes, and their raole in the overall health of oceans and climates. The field of marine

microbiology has made amazing progress in recent years through advances in genomic and metagenomic

technologies, and is causing us to reevaluate many of the hasic precepts of micrabial ecalogy and evolution. Monetheless, out of the 300+ prokaryatic
genomes that have heen completely sequenced to date, only ahout 18 are from the marine environment. In an atternpt to bridge this gap, we are
sequencing the draft genomes of over 1549 diverse, ecalogically relevant marine microorganisms that were selected for sequencing based an the following

criteria;
Rachers idaps
Flanctommoelzs |
Lenlispragae ]
|
WEMTLIM ZI'HCI:F% 1||| .":‘
% \ ."||I
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oy i
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e Thamaogas \ ¥
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ﬁg--"" | Frosobocdenic

Firmadtas

Ainobacksns [\

1.0pen ocean and coastal bacterioplankton isolates most closely
related to uncultured marine clades ahundant in rihosomal BRA
Sumveys.

2.0pen ocean and coastal bacterioplankton isolates for .cluster
seguencing. from ecologically relevant marine clades.

J.Bacterioplankton isolates representing broad physiological
diversity (photoautatraphs, photoheterotrophs, nitrifiers,
methanotrophs, ete.).

4 Isolates from diverse environmentsihabitats (greater depths,
mare extreme temperatures, specialized hahitats).

These genaome data not anly hald the promise of delivering
tremendous biological insight through individual and hroad
comparative genome analyses, but also provide a key reference
collection for culture-independent metagenomic sureys like the
global ocean sampling expedition and many others.

The projectwas initiated in Fall 2004 with a grant to the J. Craig
Yenter Institute. Auto-annotated genome sequences have been
deposited in GenBank. For further information, see the J.Craig

Wenter Institute's Marine Microbial Genome Sequencing Project.
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Moore Marine Microbial Whole Genome Shotgun Sequences may also be downloaded
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Project: | Moore Marine Micrabial sequencing A
This project has no papers.
Marine Organisms
1-200f 165 Advanced Sott " | goto ¥ | [ mext 20
Organism Investigator Release Date Status
Acaryochloris sp CCMEE 6410 Bl iichelle Wood Mot Yet Received
Aciduliprofundum boonei T46Y & Anna-Louise Reysenhbach 03/07i06 | Released to Genbank
AEGEAN 169 clade (SAR11-like) HIMB3T B Michael Rappe Mot Yet Heceived
Alcanivoray sp. DGEET B Christopher Bolch 04/07i06 | Released to Genbank
Algoriphagus sp. PR1 & Micole King 12114105 | Released to Genbank
alpha proteobacteriorm BAL199 & Ake Hagstrim 040606 | Released to Genbank
alpha proteohacteriom HTCC 2255 B stephen J. Giovannoni, Jang-Cheaon Chio 08/09/05 | Released to Genbank
Alterornonadales TW-7 & Faroon Azam 112205 | Released to Genbank
Alterormonas macleodii 'Deep ecotype' B Francisco Rodriguez-Yalera 11/19i04 | Released to Genbank
Aurantimonas sp. 5185-941 Bl Bradley Teho 08/17i04 | Released to Genbank
Bacillus sp. B144905 & Fob Edwards 11/14i05 | Released to Genbhank
Bacillus sp. NREL B-14911 B Janet Siefert 08/24i04 | Released to Genbank
Bacillug sp. 5G-1H Bradley Tehbo 1129105 | Released to Genbank
Begdiatoa sp. 'Orange Guaymas' B Andreas Teske 101007 | 165 QAC (PCR -- Analysis)
heta protenbacterium KB13 H Michael Rappe 0220007 | Delivered to Researcher
Blastopirellula marina DEM 3645 & Rudaolf Amann 08/01/04 | Released to Genbank
Brevundimaonas sp. BALI & Ake Hagstrim 04/06i06 | Released to Genbank
Caldanaerobacter DSM 126573 & Juan Gonzalez, Tatyana Sokolova 058/17i06 | Delivered to Researcher
Calothrix sp. 5C01 B Jonathan Zehr Mot Yet Heceived
Carminibacter mediatlanticus TB-2 & Costa Vetriani 12113104 | Feleased to Genbank

1-20of 163

Show: 10 20 50

o | goto f||ne:d?l2l|..
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Moore Marine Genomes – link out to see organism details and download sequence files.
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Marine Microksal Ecology

HOME ABOUT CAMERA METAGENOMICS RESEARCH NEWS EVENTS DISCUSSION FORUMS
>> Research = Research Home Research Home  Search  Tools »  Projects & Data = Viewers «

r[ Research Home J— 7 help .

Fragment
Recruitment

% pyosue
R\

h

r[ Recent Searches J— [hide] —

* lipase no matches
. . Job Name  Submit Date
dlycerol kinase Eﬁ:ﬁ%m test!1 | D2/27/07 D209 PM | completed | 2| GOS: Assembled Sequences (N)
+ Cellulase (ahout 3,163 matches) tst10 02/27/07 02:09 PM | completed 0| GOS: Combined Assembly ORF Peptides (P)
+ ATP synthase epsilon (about fest0d 02/727/07 02:08 PM | completed 1| GOS: Al Metagenomic sequence Reads (M)
2,896 test0s 02/27/07 02:05 PM | completed | 50 | All Metagenomic Sequence Reads ()
matches)
*+ dehalogenase (about 4,963 Wiew All BLAST Results
matches) \ .

Help desk | Disclaimer | “Yersion 1.3.0
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Presentation Notes
CAMERA allows you to launch large BLAST jobs. We can handle queries totaling > 10 Mbp and return millions of BLAST results


rav,
¢ Caimnera
\ >>research
Pgre Mecroioead Ecclogy é‘ -
HOME ABOUT CAMERA METAGENOMICS RESEARCH NEWS EVENTS DISCUSSION
Research Home Clusters Jobs w Sets w Wieners [Lrata

(—[ Specify Query Sequence ]

Specify a nucleotide or peptide guery sequence (n FASTA forrmat Eh:

2
J New Sedquence f Frevious Sequenceﬂ

S —

Sequence Name:

|Llser zequence 00508 0550 A0

|ﬁ' hEnter sequence in fasta format:

| - hpluad fasta sequence file

| | Browse.. |
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Presentation Notes
Paste or upload single or mutiple query sequences 


RESEARCH MNEWS

F=TIE ABOUT CAMERA METAGENOMICS EVENTS DISCUSSI
>> Research > Jobs > BLAST Wizard > Page 1 of 3 Rezearch Home Clusters + Jdabs W Sele W Wiemers W Data «
/_[ Specify Query Sequence ] -

Specify a nucleotide or peptide query sequence {in FASTA format B

Mewy Sequence  Previous Sequence

1-150f40 1

X | De-Dehalogenase [edit] 020708 12:04 Phd peptide 497 | Export |
X MasA-uncultured-gamma [edit) 0207083 11:36 Aht peptide 897 Export |
X | AZB [edit] D207108 11:32 A peptide 363 | Export ¥ |
X Userseguence 0171108 0315 PM [edit] 0111/08 03:15 Phd nucleotide 02 | Export |
X | Usersegquence 0107708 0320 PM [edit] 010708 03:21 Phd peptide d63 | Export ¥ |
X | MashA nitrate reductase [edit) 01708 02:08 P peptide 29y | Export ¥ |
X | Coxiella sterol reducta01/07/08 01:55 PM [edi] 010708 01:596 Ph peptide 448 | Export |
X Arthrobacter AED [edit] 01/07508 01:38 PM peptide 363 | Export ¥ |
X Userseguence 1273107 10:39 AM [edit) 12031007 10:38 Ahdt nucleotide 1,499 | Export ™ |
X Usgerseguence 12731007 10:18 AM [edit) 1203107 10:18 Ahd nucleotide 1,388 | Export ¥ |
X Userseguence 1210007 10:23 AM [edit) 12000007 11:13 Ahd peptide 128 | Export ™ |
X Userseguence 11/06M0T 0851 AM [edit) 110607 08:52 Aht peptide 554 | Export |
X | Userseguence 1106EM0T 0741 A [edit) 1106MT 0742 Aht peptide 149 | Export ™ |
X Userseguence 1106M0T 0739 AM [edit) 110607 0741 Ahdt peptide 149 | Export |
X | Userseguence 10M18/07 11:15 AM [edit) 10207 1117 Ahd peptide 5200583 | Export ¥ |
1-15af 40 Show: 1020 50 | goto ¥ | |next 15w

» Click once to select. = Double click to select and apply.
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Presentation Notes
Previously uploaded queries are stored and can be re-used.




| select Reference Datasets to Search Against

Read Datasets = Assemhled Datasets  External Datasets | All Datasets

Description Length Sequence Type

All Metagenomic neRMASCM 33,370,426 | nuclentide
All Metagenamnic ORF Peptides(®y 4438,629911 | peptide

All Metagenomic ORFs (b 13,318,289,733 | nuclectide
All Metagenomic Sequence Reads¢ghy 0,393,828,708 | nucleatide
FLAS: All Metagenoric SequenceReads 9y 2,380,900 | nuclentide
GO3 A Mefagenomic Sequence Reads (M 8072051 361 | nucleotide
GOE: Translated peptide sequences of ORFs predicted from metagenomic sequence reads fram the GOS Expedition ]e
GOS: All ORF Peptides (F) 4,385 420,221  peptide

GOSAlORFg(My 13,186,260,663 | nucleotide
BO5: G5000a Reads from 0.1-0.8 Sargasso Sea statians 11and 13N 638,733,696 | nucleotide
BUS: 630000 Reads from 0.22-0.8 Sargasso Sea Stations 11 and 13Ny 321,026,307 | nucleotide
GU5 G5000c Reads fram 0.22-08 sargasso Seastation N 471,688,861 | nucleotide
BUS: G3000d Reads from 0.22-0.8 Sargasso Sea station 13Ny 435,935,304 | nucleotide
BUS5: 630012 Reads from 3,0-20.0 Sargasso Sea Hydrostation SNy 145,316,445 | nucleotide
GO5: G500k Reads from 0.6-3.0 Sargasso Sea Hydrostation 5 (M) 40,355,161 | nucleotide
BUS: G300T¢ Reads from 0.1-0.8 Sargasso Sea Hydrostation S (N) 42,688,358 | nucleotide
BU5 G300/ Reads from 0.1-0.8 Gulfofbaine USAMN) 128,761,768 | nucleotide

* Click once to select. = Double click to select and apply.
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Presentation Notes
Select the reference database to BLAST against - select reads, ORFs, peptides predicted from reads (under “Read datasets”) or assembled sequences (under “Assembled datasets” ). Non-redundant datasets can be selected under “External datasets”


/—@h Criteria I

Joh Name: HYZ

.

Ouery Sequence;
Subject Datasets:

De-Dehalogenase [chanoe]
GOS: Al ORF Peptides (P [changg]

—{ Job Options

BLASTP (prot/prot) »

Program:

Basic Options

database alignments:

[&]
00002

filter low-complexity seq: [ |Tr|.|e |?|False

Advanced Options
helieve defline:
datahase size:

gap extend cost:

gapped alignment:

hit extension threshold:

multihit window size:
show Gls:

wordsize:

[hicle

|?|True F|False
=
[ 8
F|True |?|False
(&]
e
el
F|True mFalse
[ 8

evalue exponent {1Ex): %

lower case filtering:

hest hits to keep:

final gapped dropoff:

gap open cost:

gapped alignment dropoff:
matrix:

search size:

ungapped extension dropoff:

|?|True |?|False

s
50
s
MG
BLOSUMRZ +
ooy
a8

[ Back ] [ Submit Joh ]
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Presentation Notes
Enter a job name, specify advanced or simple BLAST options, in this example user requests 1000 BLAST alignments at E-value <10-5. when uploading a mulitfasta file – example, a 454 read dataset – adjust the # of database alignments returned for EACH query sequence in the multi-fasta file. Click “Submit job” to launch the search.


search » Jobs > Job Results

] ABOUT CAMERA

~ Job Results

YO Results |
1-200f38

METAGENOMICS RESEARCH EVENTS DISCUSSION FORUMS
Research Home Clusters Jobs ¥ Sels v Viewers v Data v
Advanced Sort T goto ¥ || next 20

| 02/08/08 02:15 PM

Results | |

X | testhoore (e completed | tolastn | 10 | MarineMicrobes: Moore Foundation Marine Microbi... sob ¥ | J [Export ¥ |
X | De-dehaloVsGOS [edt] | 02/07/08 12:03 PH; completed | blastp 82 | $OS: All ORF Peptides (P) Results / | Job ¥ | /' Export '|
X | NasAvsGOS [edt) | 02/07i08 11:51 AM | completed | blastp 1_,@ GOS: All ORF Peptides (F) Results / | Job ¥ | I | Export T|
X | NasAvsGOS [edt) 02/07/08 11:36 AM | completed | blastp | 4,060 | GOS: All ORF Peptides (F) Results / | Job ¥ | /| Export ¥ |
X | sdfs [edt] 01/11/08 03:14 PM | completed | blastn 25 | GOS: All ncRNAs (N) Results / | Job ¥ | / | Export ¥ |
X | testy [edt] 01/07/08 02:15 PM | completed | blastp 1,000 | All Metagenomic ORF Peptides (P) Results / | Job ¥ | I | Export ¥
X | testf [edt) 01/07/08 02:08 PM | completed | blastp | 1,000 | GOS: Combined Assembly ORF Peptides (P) Results / | Job ¥ | 1 | Export ¥ |
X | TESTaaa [edt) 1201 DIUT11:36§H; completed | thlastn | 2,615 | All Metagenomic ORFs (N) Results { | Job ¥ | { | Export ¥
X | test [edt) | 11/06/07 07:41 AM | completed | blastp 318 | GOS: All ORF Peptides (F) Results / | Job ¥ | 1 ,-E:q:u:ﬁ v
X | ntsars02vsnraa (edt] | 101807 11:17AM | completed | blastp | 3,180 | CAMERA's Non-ldentical Peptide Sequences (P) | Results / m / m
X | nisarslvsnraa [edt] 10118107 1046 AM | completed | blastp | 2,447 | CAMERA's Non-Identical Peptide Seque ”'"“e"""" SEIEES | [ Epot 7|
X it [edt) 08/01/07 01:25PM | completed | blastp 25 | Microbial draft genome ORF peptide sequences {F) | Results I Job | | Export ¥
X | ess (edt) 07/20/07 09:58 AM | completed | thlastn 230 | GOS: All Metagenomic Sequence Reads (N) Results / [ Job ¥ | 1

X | alz [edi) 07ATI07 05:05 PM | completed | blastp 318 | GOS: All ORF Peptides (P) ﬂﬁﬁﬁgﬁfﬁﬁizﬁﬂﬁ
X | abAA (et |O7M7/07 04557 PM | completed | blasty | 409 | GOS: All ORF Peptides (P) T—
X | atzD (et 077107 04:47 PM completed | blastp 11 | GOS: All ORF Peptides (P) Results / | Job ¥ | / “Ex;:u:-rt "i
X | atzC [edi) 077107 04:45PM | completed | blastp 200 | GOS: All ORF Peptides (P) Results / | Job ¥ | [ | Export ¥
X alzfl?gm 07A7/07 04:44 PM | completed htast;; 200 | GOS: All ORF F'eptitles‘ifl;). Results / | Job ¥ | /| Export



Presenter
Presentation Notes
Most recent and all previous completed BLAST job results are displayed in a table. The table can be sorted (ascending/descending) by clicking any of the field headings. You can delete old jobs, view BLAST parameters, re-run a job with modified parameters or export BLAST results ans sequences in various formats. 


q@_

d Joh Summary '— [show] [ back to job resuts ]

/—[ Matching Sequences ]— [hicke ]

1-100of 52

METAGENOMICS RESEARCH NEWS EVENTS DISCUSSION FORUMS
Research Home Clusters + Jobs Sets Wiewers ¥ [rata
/—[ Sequence Geography ]— [hicke]
oto | | ot 10 1y : )
_ooto ¥ | Inext 10 B %

Location(s)

cean

L v | saeie | Hybria |

Matching Subject Sequences as FASTA

[] 8142637 1610 USER_PEP_1202414661201 JCVI_PEP_1104132741961 GS011  Delaware Bay, NJ
(] 2007622 1125 144 |USER_PEP_1202414661201 JCvl_PEP_ 1105156975833 | GS011 | Delaware Bay, NJ
[]|2482E-15|  ga.0| 206 | USER_PEP_1202414661201 | JOVI_PEP_1105131342681 | GS008 | NewportHarbor, Rl
(] |2748E-14| 855 226 | USER_PEP_1202414661201 | JOV]_PEP_11046118692855 | GS000c | Sargasso Stations 3
[]|6119E-14 843 241 | USER_PEP_1202414661201 | JCWI PEP 1105116171163 | GS021 | Gulfof Panama
=
(]| Ouery: 261 ANESQINVAANISEYRIFGNIQNSIQEFIRSLGYTCYGYA 300 3257 | GSO0E | Bayof Fundy, Nova Scotia
0 Sbict: 77 SGDDWIAVAQSHMRAYLRFSLLGGVIAKQIRNLGYSAKAHT 116 pags7 | condd Upwelling, Fermandina lsland
O guery: 301 SPFSGINPAIASAOLTGITEGNRNNGFCTSPEYGEVLGVE 340 PA233|68004 | Outside Halfax, Nova Seotia
(1| sbict: 117 STDGDVLQP-PLLILSGLGEVSRIGEVILNPLLGPRLESG 155 BZBB7 | GS033 | Punta Cormarant Hypersalin..
[ BO0GS | GS033  Punta Carmorant, Hypersalin..
(uery: 341 SLYTDHPLEFTNPIDAGIVRFCOTCTECADACEVNAIPED 380 =
S€led chict: 156 VYTTDMPMLFDKPIDFGLOAFCESCNECARECPAGAITAG 195 |mcvancedSort t
1-10 goto 4k
(uery: 3851 HEPTWDLENIYGKADIVHSEGREQVWTHAVDCWLF-LTEY 419
Shict: 196 PELMFN-——————— GYEINESDSQECTTYRLTNE 221 BLAST Results with Metadsta as C3Y
BLAST Rezultz as NCBI XML
| Query: 420 HG——CGACMATCTFNTHTAPIHELVRATLATTETLNTFLNW 457
E Shict: 227 GGAMCGRCMETCEWNIEGLFKEEFFRULASHVESVAEVLA 261
eq
(usrv: 458 QADKFFGY-GLNEDKEEVWDLSLEVYGFDSAATSSHGGYD 496
Sed chict: 262 KIDDRLGHGGLNEIKKWWUDLEL-———————mm KDDGGYE 291 JAT2TE (35%)
Sequ 461 2TE (16%)
Bligmi Cuery: 497 K 497 s 8
Shict: 292 K 292
Clear aps: 12
Query: 218 GEAYVFEDVDVGYEGATTEVLPANK(LYEFCFTVEMSKDMFRTA-——NESQIMYAANTSRYRLFGNIONSIQEFIRSIGY 294
GE FEDY+ YE T V+P H + + FTV HS+++ + + Ah + ¥ I + QF+ LGY
Shict: 28 GERLDFEDVEKPYEEETRRVIFNNAR-WVIVFTVOMSEEL LERRVGKTETEFSAAAAGHAYARSRYIFDDTOIFLHCIGY 106
Query: 295 TCYGY-ASPFSGIMPAIASAQLTGITEGNRNNGFCTSPEYGEVLGYFSLYTOMPLEPTHRIDAGIVRFCOTCTECADACE 373
Ve A& F+G+ A A + G+ E +R N T PEVGP++ VF ++T++PL P PIDAGI RFC+TC ECA CF
Shict: 107 ——¥GLMAYWFNGLGIAPALGIMAGLGELSRLNRMIT-PEYGEMVRVERITHLPLAPNKPIDAGINRFCKTCKECATECE 183
Query: 374 VHAIPEKDHEPTWDLENIYGKADIVHSEGREQYWTHAVDC-—WLFLTEYHGCGACHATCTFH-TNTAPTHELVRATLATT 449
+ D EP+W++ + ++PG E ++ ++ C WL T C C+CF+ +++H VAT+A T
Shict: 184 SGTISLDTEPSWEVEGEY-————- WNPGHETHYEDSPECHAYVLKATA——SCATCFSVCEFSKKDESFMEHFVEATIAKT 255
Querv: 450 PTLNTFLUQADKFFGYGLNEDKEEWUDISLEVYGED 485



Presenter
Presentation Notes
In the job summary page, matching sequences are displayed in a table in descending bit score order. The table can be sorted (ascending/descending) by clicking any of the field headings. If you hover over a E-value, you will see the sequence alignment in a small window. Clicking on the E-value will display more detailed information in the "Sequence Alignment" block at the bottom of the page.

Click on a "Subject" accession number to see more details about that sequence. You can download the search results in various formats using the "Export" button. 

The map on the right side shows the geographical origin of the samples from which the matching sequences were derived. 

Matching sequence and blast results can exported in various formats. The options are:

All Matching Query Sequences as FASTA - multi-fasta text file with matching subject (reference) sequences 

All Matching Subject Sequences as FASTA - multi-fasta text file with query sequences that possessed a match 

All BLAST Results with Metadata as CSV - comma separated values file containg all BLAST results and Metadata (can be imported into Excel) 

All BLAST Results as NCBI XML - NCBI XML file 




/—‘:tpti{l& Detail |— [hice] [« backto job details]

PeptideAcc:
Def Line:

Seq Length:
Seq Type:
Sequence

JCYI_PEP_11051327 41361

JCWI_PEP_11051327 41961 fread_id=JCWI_READ_1092351470431 thegin=0fend=900 farientation=1 /4_prime_stop=0
I3_prime_stop=TAG for_id=JCVI_ORF_11051327 41960 ftable=11 /length=300 fergatis_id=7720
fread_defline="flibrary_id=JCVI_LIB_GS-11-01-01-1P3-1PEKE iternplate_id=JCVI_TMPL_1061001 659921
Isequencing_direction=forward fsample_id=JCW|_SMPL_1103283000017 fclr_range_begin=194 fclr_range_end=1073 Mone
ffull_length=1124"

300
AL

ERSGTSHYAFLELDEYHEEF IYSYDHDGERLDFEDYEKPYEEETREY IPHN ARV IVE TVOMSEELLERRYGE TP TPESAA A AGHAYARSEYIFDDTOIFLHCLG
Yy GLMAYWENGLGTAPATGIHAGTGELSRINEM I TPEY GEHYRYFREM I THLPLAPHEP IDAGTMRFCE TCREKCATECPSGTLSLDTEPSWEYEGETHHPCGHETHY
EDSPECHAYWILEATASCATCFSYCPFSKEDKSFHHHFVEAT ITAK TP IFHSLF TENDTLLGY D IPRDPESWWGTHHPEPYGIDGLSGTRLE*

Intellectual Property Notice

Metadata & Geography | Segquence Features

r—[ Sample Metadata ]—lm] - r—[ Sequence Geography ]—[m] -
Sample Name: EE011 *.'_'- i 54
S:ample Acc: JOWSMPL_1103283000017 |:||- y
Site hl: JCWI_SITE_GS011 .« - \ JCVI_SITE_GS011
Filter Size: 0.1-0.8pm : Delawvare Bay, b
r—[ Site Metadata ]—[%] [remove scroll] -
site id: JOWI_SITE_GS011 5
project: CAM_PROJ_GOS
location: Delaware Bay, M
region; Horth American East Coast
comment: Znd leg
coumny: LISA
latitude: 39d 25'4"n :
i | ) . Morth
longitude; Tad 30" 5" % \ Atlantic
I ' ) Gulf of Ccsan
habitat: Estuary Maxico ;
sample depth: 1m
chlorophwll density: 4.8 o3 (sample month) SR pHe TEEnolanlEs
leg: 2nd leq 3 1 sample site is represented in this data set
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Presentation Notes
Click on a sequence accession to see the detail page. One of the mainstays of CAMERA data is that all sequence entities are associated with their metadata. The sequence features as well as all its metadata can be viewed here. 
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Size {Length Site LatLong  Smpl Pos Geo Pos Nation  Time Date Habitat Smpl Depth Water De Temperat Salinity  Chlorophyll Densi?
0.1-08 237 JCVI_SITE_GS008 41d 299 ; 7 Newport Harbor, FNorh American East USA 4:45 PM 111672003 Coastal 1m 12m 94cC 26.5 ppt 2.2 mo/M3 (sample 1
0.1-08 360 JCVI_SITE_GS021 8d 7'495"n ; 72 Gulf of Panama  Eastem Tropical Pac Panama  4:468 PM 171972004 Coastal 1.6 m 76 m AeC 307 ppt  0.50 mgM3 (sampl0
0.1-08 326 JOVI_SITE_GSO04 444 814%n ; B Outside Halifax, MNorth American East Canada 525 AM B/2202003 Coastal 2m 142m  17.3C 283 ppt 0.4 mgM3 (samplel
0.1-0.8 325 JCVI_SITE_GS003 42d 51'10°n ; Browns Bank, Gu North American East Canada 11:50 AM  8/21/2003 Coastal 1m 119m NMJC  299ppt 1.4 mgM3 (sample 1
0.1-0.8 228 IO _SITE_GS021 8d 7'45% , 79 Gulf of Panama  Eastem Tropical Pac Panama ~ 4:46 PM 141972004 Coastal 1.6m 6 m A6C 307 ppt  0.50 mgM3 (sampl0
01-08 336 JCVI_SITE_GS008 41d 299°n ; 7 Newport Harbor, R North American East USA 445 PM 11162003 Coastal 1m 12m 94C BS5ppt 2.2 mgM3 (sample
01-08 371 JCVI_SITE_GS008 41d 299°n ; 7 Newport Harbor, FNorth American East USA 4:45 PM 1141672003 Coastal 1m 12m 94C B5ppt 2.2 mgM3 (sample
0.1-08 303 JCW_SITE_GS010 38d 5624°n ; Cape May, MJ  Morth American East USA, 430 AM 114182003 Coastal 1m 10 m 12¢C Hoppt 2.0 mgM3 (sample2
01-08 359 JCV_SITE_GSMM3 36d 014" ; 7 Off Mags Head, MiMorth American East USA B:28 AM 1241972003 Coastal 21m 20 m 93cC 3.0 mgfM3 (sample 2
01-08 220 JCVI_SITE_GS014 324 3025°n ; South of CharlestiNorth American East USA 512 PM 1272072003 | Coastal 1m N m 186 C 1.70 mg™3 (sampl 1
0.1-08 308 JCVI_SITE_GS034 04 2299%s ; 9 North Seamore sl Galapagos Islands  Ecuador | 5:06 PM 21972004 Coastal 21m Em NEC 0.36 mg/M3 (sampl0
0.1-08 338 JCVI_SITE_GS021 B8d 7'45"n ; 79 Gulf of Panama | Eastern Tropical Pac Panama 448 PM 141972004 Coastal 16m 76 m HBEC 307 ppt 050 mgM3 (sampl0
0.1-08 337 JCVI_SITE_GS021 |8d 7'45"n ; 79 Gulf of Panama | Eastern Tropical Pac Panama  4:48 PM 171972004 Coastal 16m 76 m HB6C 307 ppt 050 mg™3 (sampl0
0.1-0A8 338 JOVI_SITE_GS008 41d 299 ; 7 Mewport Harbor, FMNorth American East USA 4:45 PM 11418/2003 Coastal 1m 12m 34C 265 ppt 2.2 mg/M3 (sample 1
0.1-0.8 179 JCVI_SITE_GS008 41d 299 ; 7 Newpart Harbor, FNerth American East USA 4:45 PM 114852003 Coastal 1m 12m 34C 6.5 ppt 2.2 mg/M3 (sample 1
01-08 141 JCVI_SITE_GSMD 104 4253%n ; Northeast of Color Caribbean Sea Panama = 203 AM 14272004 Coastal 1.7 m Fem AFC 354ppt 0.23 mgM3 (sampll
0.1-08 38 JOVI_SITE_GS027 1d 1253"s ; 8 Devil's Crown, Flo Galapagos lslands  Ecwador  11:41 AM 27472004 Coastal 22m 23m  255C  349ppt  0.40 mgM3 (samplD
0.1-08 341 JCVI_SITE_GSO13 36d 04" ; 7 Off Nags Head, NiNorih American East USA B:26 AM 12192003 Coastal 21 m 20 m 93¢ 3.0 mgM3 (sample
0.1-08 316 JCVI_SITE_GSO28 1d 13""s , 90 Coastal Floreana Galapages lslands  Ecuador | 347 PM 2472004 Coastal 2m 156 m 0.35 mg/M3 (sampl0
01-08 117 JCVI_SITE_GS035 1d 2321°n ; 9'Wolf Island Galapagos lslands  Ecuador 444 PM 311/2004 Coastal 1.7 m Tm 218C  345ppt  0.28 mgM3 (sampl0
01-08 219 JCVI_SITE_GS016 244 1029°n ; Gulf of Mexico | Caribbean Sea LUSA, 215 PM  1/8/2004 Coastal Sea 2m 333m X4C  3BSppt 016 mgM3 (sampl0
01-08 268 JCW1_SITE_GSMG6 24d 1029°n ; Gulf of Mexico  Caribbean Sea US4 Z15PM 1872004 Coastal Sea 2m 3333m 264C  358ppt 0,16 mgM3 (sampl
0.1-08 204 JCY1_SITE_GS031 0d 184"s ; 91 Upwelling, Fernan Galapagos |slands  Ecwador 243 PM 21072004 Coastal upwelli12 m 196m [186C 0.35 mgM3 (sampl0
01-08 354 JCVI_SITE_GS031 0d 189"s ; 91 Upwelling, Feman Galapagos Islands  Ecuador = 2:43 PM 24072004 Coastal upwelli 12 m 196m 186C 0.35 mg/M3 (sampl0
01-08 340 JCVI_SITE_GS031 0d 189"s ; 91 Upwelling, Feman Galapagos Islands  Ecuador = 2:43 PM 24072004 Coastal upwelli 12 m 196m [186C 0.35 mgM3 (sampl0
0.1-08 314 JCVI_SITE_GS031 04 189"s ; 91 Upwelling, Feman Galapagos Islands  Ecuador = 2:43 PM 21072004 | Coastal upwelli 12 m 196m [186C 0.35 mg/M3 (sampl0
0.1-08 293 JCVI_SITE_GS031 Od 189 gr—ee——= z e T e ; e woo-—am [1BEC 0.35 rng/M3 (sampl0
0.1-08 198 JCVI_SITE_GS031 Od 1841 186 C 0.35 mg/M3 (sampl0
0.1-08 241 JCVI_SITE_GS031 Od 189 186 C 0.35 mgM™3 (sampl0
0.1-08 226 JCVI_SITE_GS031 0d 1841 1856C 0.35 mg/M3 (sampl0
0.1-08 159 JCVI_SITE_GS031 Od 189 186C 0.35 mgM™3 (sampl0
D1-08 262 JCVI_SITE_GS031 0d 184 186C 0.35 mg/M3 (sampld
D1-08 156 JCV1_SITE_GS031 0d 18491 Warm Seep 1BeC 0.35 mgM3 (zampl0
0D1-08 284 JOVI_SITE_GSO31 0d 184 59 186C 0.35 mg/M3 {zampl0
0.1-08 279 JCVI_SITE_GS031 0d 184 Coactal 1BEC 0.35 mgMi3 (sampl0
01-08 327 JCVI_SITE_GS031 0d 184 1BEC 0.35 mgMi3 (sampl0
01-08 38 JCVI SITE_GSO31 0d 184 Dpegﬁg:jea” 30% WCosstel 186C 0.35 mg/M3 (sampl0
01-08 307 JCVI_SITE_GSO31 0d 1841 m Coastalupwelling || 186¢C 0.35 mg/M3 (sampl0
0.1-08 258 JCVI_SITE_GS031 0Od 18'9] O Estuary 186 C 0.35 mgM3 (sampl0
0.1-08 145 JCWI_SITE_GS031 Od 184'm : ™ 186C 0.35 mgM3 (sampl0
0.1-08 338 JCVI_SITE_GS051 154 87 O Hypersaline 273C (342 ppt
0.1-08 349 JCVI_SITE_GS051 15d 8 , O Open Ocean 273C (342 ppt
0.1-08 296 JCVI_SITE_GSO05 444 417 Hypersaline 15C  302ppt B mgM3 (sample n6
0.1-08 337 JCVI_SITE_GS005 44d 417 12% _ @Warm Seep 16C  302ppt & mgM3 (sample né
0.1-08 300 JCVI_SITE_GSO11 394 25 Estisary j Coastal upweling 1nc 4.8 my/M3 (sampled
0.1-08 145 JOVI_SITE_GS011 39d 25% 22% nc 4.8 mgM3 (sample
0.1-08 367 JCVI_SITE_GS006 45d 641 6% nac 2.8 mgiM3 (sample 1
D1-08 306 JCVI_SITE_GS006 45d 614 nac 2.8 mgM3 (sample 1
01-08 315 JCVI_SITE_GS006 45d 64 nac 2.8 mg/M3 (sample

01-08 | 309 JCVI SITE_GSO33 1d 134; 376C 634 pp! 1


Presenter
Presentation Notes
The export “All BLAST Results with Metadata as CSV “ output can be particularly useful. BLAST results and metadata can be analyzed  simultaneously. In this example, we analyzed the distribution of matching sequences by “habitat”  - their distribution across different metadata types can yield interesting information. NOTE: Numbers need to be normalized for total # of reads obtained from that site or habitat or other. 
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Keyword Search utility
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Presenter
Presentation Notes
SEARCH CAMERA annotations for keyword “dehalogenase”. Distribution of keyword search results across various categories (Gene Ontology, enzyme commission number, etc) are summarized in pie charts. 
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Presenter
Presentation Notes
Details view of the keyword search results is shown. Click on accessions to view peptide (or ORF, read, scaffold) details.  Export the table of search results as CSV file or all matching sequences as multi-fasta file.
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CAMERA Accession: JCOVI_FEP_1105173466359

Downloads

Download Protein Sequenca

Intellectual Property Notice

Entity Tyjre: Protein

Sample: HF10_10-07-02 - HOT station ALOHA, 10 m
OFRF: JEWI ORF_ 1105173466958

Sourcae DNAL HOT_READ_B5758934

Translation begin: Gid

Translation emd: 445

Orientation: forward

Translkation table: 118

5° Stop: TAA

3 Stop: TAA

Defline: JCWI_FPEP_11051 73466959 fread_id=HOT_READ_85758924 /begin=64 fend=445 forientation=1 Meare

IS_prime_stop=TAA f3_prime_stop=TAA forf_id=JCVI_ORF_110517 3466958 fttable=11 flength=127
tergatis_id=7T702 fsample_id=JGI_SMPL_HF10_10-07-02 fsample_name=HF10_10-07-02 mumber_of_sites=1
fgite_id_1=sHawAll_SITE_HOT_10 Aocation_1="Hawaii Ocean Time-saries station ALOHA, 10 m" fregion_1="Marth
Facific Subtropical Gyre” icountry_1=sUSA rsite_depth_1="10 m” Mbiomass_1="7.21 +/-2.68 ugfkg”
fehloropkbsdi_density_1="0.08 ua/kg" fdissohed_inorganic_carbon_1="1,967 .60 urmoalfkg"
Jdigssalved_inorganic_phosphate_1="41 nmolkg” /dissolved_organic_carbon_1="78 urmolfkg”
fdissolved_oxygen_1="204.6 nmal/kg™ fmitrate+nitrite_1="1 nmolkg” fsalinity_1="35.08 psu™ Aemperature_1="26.4 C"
Merater_depth_1="4750 m" fcore_cluster_id=CAM_CRCL_4671 Mnal_cluster_|d=CAM_CL_10705

Sed) Length: 127
Seq Type: Al

Sequeaence
EKEWVFHSLSSSLRERLEKHEE =

Maetadata & Geognaphy Segquence Features Annotations

| Sample Metadata | [ gl ]

HF10_10-07-02
Sample Accession: JEI_SMPL_HF10_10-07-02
Site li: HAWAI_SITE_HOT_10

Sample Name:

Filter Size: 0.22-1.6 pm
[ Site Metadata |— [hige] [remove scroll

redqion: Morth Pacific =
Subtropical Gyre

countny: usA

latituade: 22457

longitude: 1585

habitat: upper euphotic

sample depth: 10 m

dissobrad inorganic phosphate: 41 nmolfkg

nitrate+nitrite: 1 nmolfkg

water depth: 4750 m

biomass: 7.21+-2 68 ugikg
(+I-SE)

iissabsad axnsaan: N4 R nmonlikn B

IANDITHTHSHF TGANTEFF AV IFOKNPEHSHFNGGH ILVETKEIFLHGOIRAGRTSEVEKOLILGILREILITENTELOSDEF IWVYLEDLLPHOM IEVGEVLFHSGO

Sample Data Download

HF10_10-07-02 165 ALOHA/MHOT, 10 m

HE10_10-07-02F Shotgun, ALOHAMHOT, 10 m

| Sequence Geography | [hids)

1

[ wap | sateiite | _Hybrid |

HAawaAll_SITE_HOT_10 =]
Haveall Ocean Time-series station ALOHA, 10m

e Tele Atles - Tor

IrTm 3 Terrabietrics, Moap data
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Presentation Notes
Click on an accession to view details page. The source of this particular peptide sequence is the Hawaii Ocean time Series ALOHA data. Sequence features, annotations and metadata can be perused by clicking on the tabs. 
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Presenter
Presentation Notes
Based on Doug Rusch’s fragment recruitment viewer (See Rusch et. al., PLoS Biol., 2007), this tool graphically displays the results of a filtered BLASTN search of a completed microbial genome against Global Ocean Sampling metagenomic sequence reads. The utility of the plot is to examine the biogeography and genomic variation of abundant microbes when a close reference genome exists. The reference genome coordinates are shown on the x-axis, while the y-axis shows the percent identity scores of the BLASTN alignment. BLAST parameters were set to detect distant similarities (as low as 55% identity), and reads must align over nearly their entire length without any large gaps. Metadata is encoded in the color of the individual reads. By default the color indicates the sample from which a read was derived. Therefore color is a proxy not only for sample but by extension also indicates the temperature, time, pH, and many other physical characteristics measured at the time of the sampling. 

Note: Details on the design and utilities of the Fragment Recruitment Plot are available in the paper by D. Rusch et. al. entitled The Sorcerer II Global Ocean Sampling Expedition: Northwest Atlantic through Eastern Tropical Pacific in PLoS Biology journal. Only pre-computed results are available in this current version of the fragment recruitment viewer. 

Example, use “Data” tab to select Reference genome of Pelagibacter ubique,

Click “Show legend” – determine the geographical distribution of reads? Where do the high identity matches come from?. 

In the plot, use “+” button and arrows to zoom in to the region of the recruitment gap – reference genome coordinates from  500,000 to 575,000 bp
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Presenter
Presentation Notes
Referecne genome annotations are shown below the X-axis. ORFs predicted on the plus or forward strand are BLUE  and minus or reverse strand are PINK. When overlapping ORFs are predicted in the same region, the 2nd overlapping ORF in that region is shown on a new line

To determine what genes are found in the reference genome in the region of the recruitment gap, use the “Select annotations” tool to select this region and view a list of annotations. 
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Base Palr range:
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ata | Sample Fitters | Mate Pair Filters | Annotation Filters |
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Presenter
Presentation Notes
Samples filter allows you to deselect certain sample sites (Example, all Sargasso Sea sites) or an entire metagenome project dataset and refresh the plot. Click on a sample name for metadata information from that site. 
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Presenter
Presentation Notes
Click “Export region” to select a portion of the plot and download a multi-fasta file of recruited read sequences from the portion. Bp range or % identity can also be numerically specified in the pop-up window.
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Presenter
Presentation Notes
Use “annotation filter” to view location of specific genes on the reference genome. Example, perform annotation search with gene name “glycosyl transferase” .  Annotations are re-displayed below the X-axis.
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