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The Beards are Still Working Together
Two Decades Later!

David Kingsbury and John Wooley Larry Smarr
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CAMERA: Community Cyberinfrastructure
for Advanced Marine Microbial
Ecology Research and Analysis
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The Moore Foundation Was an Early Funder

As The National Consensus Emerged

THE NEW SCIENCE OF
METAGENOMICS

NRC Report: Revealing the Secrets of Our Microbial Planet “The emerging field
o of metagenomics,

Al s e where the DNA of entire

4 . communities of microbes
T',q‘._ is studied simultaneously, presents
LIS

. _ the greatest opportunity -- perhaps

Metagenomic
data should be
made publicly

ii’:/:rizt’zilgrjgl since the invention of the
archives as microscope —
dl to revolutionize understanding of
g?s,'siézs the microbial world.” —
National Research Council
March 27, 2007
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Calit2 Microbial Metagenomics Cluster-
Next Generatlon Optlcally Lmked Science Data Server

Source Phll Papadopoulos SDSC, Cal|t2
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CAMERA Timeline

Availability of
GOS Data (0.7)
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Marine Genome Sequencing Project —

CAMERA Anchor Dataset Launched March 13, 2007
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Moore Foundation Enabled the Sequencing of

the Full Genome Sequence of 155+ Marine Microbes

GORDON AND BETTY = Last Updated: 10/27/08

MOORE Croli chainpat@msu.edu
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CAMERA Houses the Community’s Expanding

Environmental Metagenomics Datasets
March 16, 2008

Acid Mine Drainage Metagenome Jillian F. Banfield DOE Joint Genome Institute

Alvinella pompejana Epibiont Metagenome Alison Murray Linmersity of Delaware/Desert Research Institute
Chesapeake Bay Yirioplankton Metagename Eric Wommack Liniversity of Delaware

Dauphin Island Cubitainer Experiment (DICE) Mary Ann Moran Liniversity of Georgia

Glabal Ocean Sampling Expedition * J. Craig VYenter J. Craig Yenter Institute

mMarine Bacterioplankion Metagenomes Drawid Farl Liniversity of Hawaii

mMediterranean Bathwypelagic Habitat Metagenome Francisco Rodriguez-‘alera | Evolutionary Genomics Group

Mediterranean Gutless Worm Metagenome Edward M. Rubin DOE Joint Genome Institute

Metagenome of Marine MaCl-Saturated Brine Francisco Rodriguez-alera | Evolutionary Genomics Group

Metagenomic Analysis of the Morth Atlantic Spring Bloom Stephen J. Giovannaoni Oregon State University

Microbial Community Genomics at the HOTIALOHA Ed Delong and David Karl | Center for Microbial Oceanography. Hesearch and. .
mMonterey Bay Micrabial Study Edward F. Delong Massachusetts Institute of Technology

Moare Marine Microhial Sequencing * Yarious The Gardan and Betty Moore Foundation

Qcean Yiruses Forest Rohwer SOSL Center far Universal Microbial Sequencing
Fhosphorus Removing (EBFPRE) Sludge Community Fhilip Hugenhole Coe Joint Genome Institute

FPolvamine Metatranscriptomic Study Mary Ann Moran University of Georgia

Sargasso Sea Bacterioplankton Community Mary Ann Moran Liniersity of Georgia

Surface Water Marine Microbial Community Gene Expression | Jonathan P. Zehr Liniersity of California, Santa Cruz

Yiral Metagenomes from Terrestrial Hot Springs Thamas Schoenfeld Lucigen Corporation

Waseca County Farm Soil Metagenarme Edward M. Ruhin DOE Joint Genome [nstitute

YWhale Fall Metagename Edward M. Ruhin DOE Joint Genome Institute

Rapidly Expanding to Include New Community Datasets
" Iy, Now Releasing An Additional Dataset Per Week!
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CAMERA Timeline
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Current CAMERA Interface
March 17, 2009

Logout Contact @gaHelp

Marine Microbial Ecology About Camera ¥ Education ¥ Community ¥ Tools ¥ Projects & Data v

CAMERA - Community Cyberinfrastructure for Advanced m
Marine Microbial Ecology Research and Analysis
Hello pgilna. Welcome to CAMERA. St pobl s
Keyword Search BLAST Job Results Fragment Recruitment « CAMERA has been updated

gl 93 | CTTEAAGCCT _- k| to v1.3.2.28. For more

Ji|65 1l rcte Resile)g information, see the release

P, TCGCAGCTT Lol _ notes

gi[75 CATTCATT ey

« Siay updated by subseribing
to the mailing list or following
us on Twitter

0 0 B

Projects Samples File server download
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HoT
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Current Status

= Current application version -

1.3.2.28 (release notes)
deployed 01/26/2008

About CAMERA Education Community Mvallable datusate: 91
T——— . datasets:

GORDOMN ANMD BETTY

» 2632 registered users as of
03/17/08 (see reqistration MOORE
map)

FOUNDATIORM

J. Craig Venter
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Upcoming events

« 2009 DOE JGI User Meeting
(8 days)

« 164th Society for General

Microbiology Meeting
(13 days)




The CAMERA Project Has Established a Global
Marine Microbial Metagenomics Cyber-Community
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Building the Metagenomics Community

Through Annual Meetings

Sponsors
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[hEU[: Industry Sponsors : ] I
[]. E SESSION 1 Genomic and Metagenomic Metadata
|SEDUBW [am ) Setting the Stage: Mobilizing the Metagenomics

ACTIVEGRNOTIF Community
ZBIOCOM

John Wooley, UC San Diego; Chair, Metagenomics
2008
| Length: 2:49 [video]

& CONNECT CAMERA and Metadata Standards
Reorlgicl volicr i o Dieg s |ddo Friedberg, CAMERA-Calit2/UC San Diego
ELSEVIER Length: 06:14 [video]
SCIENCE:
<1 .’ Silver Sponsor GSC and the Minimum Information About a (Meta)
’ J Genome Sequence (MIGS) Specification

Dawn Field, Oxford Centre for Ecology and Hydrology
Length: 12:27 [videq]
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Prototyping Next Generation User Access and Analysis-
Between Calit2 and U Washington
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The Disease is Spreading!

* c.f. Dave Karl, Hawalii
* Ed DelLong, MIT




CAMERA Timeline

CAMERA 2.0
Beta
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Calit2 is Creating CAMERA 2.0 --

Advanced Cyberinfrastructure Service Oriented Architecture

& ‘,
Gaollabaration | CAMERAData | CAMERA i Dataintegration  {Data Access Porlels | Data Annotation | Pubiic Datasats
Farlets ; Ingestion ; Semantic i Sarvices ; ; Flpalines
] Plpeling ] Database : : i i Genomic Contexiua

ACCOUNT Manageman i Quary i Data Management | KEFPLER | Data Markup

Faorlets i i i Interface i Tonls | Workflow System | Language (GCDML)
| BLAST, CD-HIT,
elc.
> llanlgu>>b mm>> nrgma> mmaw> Amn>>b Anm‘yze>> nmum>
\ : ' Genomic . Standard Framework for CAMERA Data
Standards E Minimuam Ifermation about a Minimum tnformation about &
\ Consortium . Mefagenome Sequence (MIMS) g Cniciogy: JCL) Genoma Sequance (WGS)
Complete Workflows

3 Domain Application Tools Data Integration Tools
Source: § .
CAMERA CTO 3 ~ CAMERA and External Databases
Mark Ellisman 5
5 E CAMERA Data (File System and Collections) 2
l{;[m(jﬁﬁrﬁ i Computation/Analysis Facilities
FOUNDATIOMN a
~camera Management SIMEERE -

Marine Microbial EL“OIDQ}'



CAMERA Is a Contributing Member of

the Genome Standards Consortium

- Standardizing Contextual Metadata Source: Paul Gilna,
John Wooley, Calit2
— Members from EU, UK, US

* Goals are to Promote —
— Standardization of Genomic Descriptions MOORE
— Exchange & Integration of Genomic Data

+ Metadata Standardization Key Enabler
— MIMS: Min Info for Metagenomic Sample
— GCDML: Standard format

« NSF Research Coordination Network for Genomic Standards
Consortium (John Wooley = Pl)
— Allows Calit2 to Support Genomic and Metagenomic Standards
— Extends the GSC to Broader Biocommunity

— Provides Through CAMERA Another Channel for GBMF Investigators
and CAMERA to be Central to Community Dialogue

FOUMNDATIORM
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GBMF Data Acquisition Pipeline:

A New Data Submission Paradigm-Metadata First!

Source: Paul Gilna, Calit2

Solexa and SOLID Next!

Investigator
submits proposal

to GBMF Metadata now collected before sequence

data: GSC-compliant
Investigator

submits metadata

to CAMERA Project-ID serves as
CAMERA sends acceptance-proof

acknowledgement to
Investigator, Seq.

Group, GBMF
Seq. Group send

barcoded sample
“kit” to
investigators

camera Webb Miller and Stephan C. Schuster,
and Roche / 454 Genome Sequencer

Marine Microbiol Ecology

Sample is Received and
Sequenced

Seq. Group
Upload data to
CAMERA (&

Investigator)
Data & Metadata

Released in six
months
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