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Calit2, in partnership with J. Craig Venter Institute in Rockville, MD, and UCSD's SDSC
and Scripps Institution of Oceanography, is creating a Community Cyberinfrastructure
for Advanced Marine Microbial Ecology Research and Analysis (CAMERA), funded by
the Gordon and Betty Moore Foundation. CAMERA collaborates closely with DoE's
Joint Genome Institute. The CAMERA computational and storage cluster containing the
metagenomic data can be accessed via the web over novel dedicated 10 Gb/s light pipes
(termed "lambdas") through the National LambdaRail, providing direct connection to the
scalable Linux clusters in individual user laboratories. These clusters are reconfigured
as "OptlPortals,” providing the end user with local scalable visualization, computing,
and storage. Currently over 1000 web users are registered from over 40 countries and a
dozen OptlPortal sites are under construction.

UClIrvine




Challenge: Average Throughput of NASA Data Products

to End User is 10-100 Mbps
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Calit2’s Direct Access Core Architecture & )MOORE
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Creates a SuperNetwork Metagenomics Server
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The OptlPuter Project: Creating High Resolution Portals

Over Dedicated Optical Channels to Global Science Data
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CAMERA Builds on Cyberinfrastructure Grid, Workflow,

and Portal Projects in a Service Oriented Architecture
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e-Science Collaboratory Without Walls
Enabled by Uncompressed HD Telepresence
1500 Mbits/sec Calit2 to UW Research Channel Over NLR
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EVL’s Scalable Adaptive Graphi

Creates a High Performance Windowead QuntiDartal
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OptiPortal-

Termination Dewce for the OptIPuter Global Backplane
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An Emerging High Performance Collaboratory
for Microbial Metagenomics
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Interactive Exploration of Marine Genomes
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Use of Tiled Display Wall OptiPortal
to Interactively View Microbial Genome
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Use of Tiled Display Wall OptiPortal
to Interactively View Microbial Genome
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Use of Tiled Display Wall OptiPortal
to Interactively View Microbial Genome
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CAMERA is Partnering to Port
Metagenomic Community Software to the OptiPortal
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3D OptlPortal Calit2 StarCAVE
Telepresence “Holodeck”
Connected at 200 Gb/s Source: Tom DeFanti, Greg Dawe, Calit2
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Metagenomic Challenge--Enormous Biodiversity:

Very Little of GOS Metagenomic Data Assembles Well

* Use Reference Genomes to Recruit Fragments J. Craig Venter
— Compared 334 Finished and 250 Draft Microbial Genomes I NS TITUTE
* Only 5 Microbial Genera Yielded Substantial and Uniform Recruitment
— Prochlorococcus, Synechococcus, Pelagibacter, Shewanella, and Burkholderia

Prochlorococcus marinus

100%

MIT9312

50%. -
Source: Douglas Rusch, et al. (PLOS Biology March 2007)




Use of Self Organizing Maps to Identify Species

Massive Computation on the Japanese Earth Simulator
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- Journal of the Earth Simulator, Volume 6, October 2006, 17-23
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Using SOM, Sargasso Sea

Metagenomic Data Yields 92 Microbial Genera!
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Moore Foundation Funded the Venter Institute to Provide

the Full Genome Sequence of 155+ Marine Microbes

Planctomycetes Bacteroidetes Phylogen_etic Trees Created

Lentisphaerae by Uli Stingl, Oregon State
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DOE Genomic Encyclopedia of Bacteria and Archaea

(GEBA) / Bergey Solution: Deep Sampling Across Phyla
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2007 Goal: Finish_~100 Bacterial
and Archaealf Genomes
from Culture Collections

Project Lead -- Jonathan Eisen
(JGI/UC Davis)
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Calit2, SDSC, EVL, and SIO are Creating
Environmental Observatory Control Rooms
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Towards a Total Knowledge Integration System
for the Coastal Zone—SensorNets Linked to OptiPuter
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Ocean Observatory Initiative

-- Initial Stages

* OOl Implementing Organizations A |
— Regional Scale Node - Science
— $150m, UW Multi-scale Sustained Operatlons
— Global/Coastal Scale Nodes  Clobal Presence
— $120m, to be Awarded
— Cyberinfrastructure
— $30m, SIO/Calit2 UCSD

* 6 Year Development Effort
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