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Calit2 Brings Computer Scientists and Engineers

Together with Biomedical Researchers

.
|

« Some Areas of Concentration:
— Metagenomics
— Genomic Analysis of Organisms
— Evolution of Genomes
— Proteomics
— Mitochondrial Evolution
— Computational Biology
— Cancer Genomics
— Human Genomic Variation and Disease
— Information Theory and Biological Syste

UC Irvine

1200 Researchers
in Two Buildings
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Evolution is the Principle of Biological Systems:

Most of Evolutionary Time Was in the Microbial World
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Comparative Genomics Can Reveal Biological Facts

That Are Not Visible Within a Species

Co-Authors Pavel Pevzner and Glenn Tesler UCSD

 J
Therat genome

The chicken genome
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“After sequencing these three genomes, it is clear that substantial
rearrangements in the human genome happen only once in a
million years, while the rate of rearrangements in the rat and

mouse is much faster.”

=3 --Glenn Tesler, UCSD Dept. of Mathematics ‘il:;)
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Looking Back Nearly 4 Billion Years

In the Evolution of Microbe Genomics

The Open Ocean
a microbial world
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The Sargasso Sea Experiment

The Power of Environmental Metagenomics
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Yielded a Total of Over 1 billion Base Pairs
of Non-Redundant Sequence

Displayed the Gene Content, Diversity, &
Relative Abundance of the Organisms

Sequences from at Least 1800 Genomic
Species, including 148 Previously Unknown

Identified over 1.2 Million Unknown Genes
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Marine Genome Sequencing Project

Measuring the Genetic Diversity of Ocean Microbes
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Moore Foundation Funded the Venter Institute to Provide

the Full Genome Sequence of 150 Marine Microbes

MARINE
MICROBIOLOGY
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Archaea

Cyanobacteria

Nitrospirae Lentisphaerae

Planctomycetes

L Bacteroidetes
Firmicutes

(X Proteobacteria
ﬁ Fraoteabacteria
' O Proteobacteria

CAMERA will include
All Moore Marine Microbial Genomes

www.moore.org/microgenome/trees_main.asp




Moore Microbial Genome Sequencing Project:

Cyanobacteria Being Sequenced by Venter Institute
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CAMERA: Community Cyberinfrastructure
for Advanced Marine Microbial

Ecology Research and Analysis

National LambdaRail
) 1 Direct Connect
Computation and Storage Complex

B

.ﬁ' Funded by: Gordon and Betty Moore Foundation
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Calit2 Intends to Jump Beyond

Traditional Web-Accessible Databases
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Calit2’s Direct Access Core Architecture

Will Create Next Generation Metagenomics Server

Sargasso Sea Data
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First Implementation of
the CAMERA Complex
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CAMERA Timeline

 Release 1: Mid-2006
— Majority of GOS + Moore Microbe Genome Data
— 6 Gbp Has Been Assembled
— Initial Versions of Core Tools
— BLAST, Reference Alignment Viewer
* Release 2: Early-2007
— Additional Data
— Additional/lImproved Tools
— Improved Usability

 Subsequent
— Move Towards Semantic DB, Direct Access
— Additional Tools & Data Based on Community Feedback
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Building On Centers of Excellence and Achievement
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CAMERA Builds on Cyberinfrastructure Grid, Workflow,

and Portal Projects in a Service Oriented Architecture

. " National B_iomedical
NP CR comeuston resource | ocated in Calit2@UCSD Building
an NIH supported resource center
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The Bioinformatics Core of the Joint Center for Structural

Genomics will be Housed in the Calit2@UCSD Building

Extremely Thermostable -- Useful for Many 173 Structures (122 from JCSG)
Industrial Processes (e.g. Chemical and Food) :
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* Determining the Protein Structures of the Thermotoga Maritima Genome

* 122 T.M. Structures Solved by JCSG (75 Unique In The PDB)

* Direct Structural Coverage of 25% of the Expressed Soluble Proteins

* Probably Represents the Highest Structural Coverage of Any Organism ("‘l_‘?

,&9 ptiPuter Source: John Wooley, UCSD



Calit2 is Discussing Including

Other Metagenomic Data Sets

* A majority of the bacterial sequences corresponded to uncultivated species
and novel microorganisms.

 We discovered significant intersubject variability.

« Characterization of this immensely diverse ecosystem is the first step in
elucidating its role in health and disease.

395 Phylotypes ‘
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Calit2 is Collaborating with Douglas Wallace--

Planning to Bring MITOMAP into Calit2 Domain

The Human

MITOMAP:

mtDNA Map, A Human
Showmg_j Mitochondrial
the Location Genome Database.
of Selected www.mitomap.org,
Pathogenic 2005
Mutations
Within the
16 269-Base

5 March 1999
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http://www.mitomap.org/

Metagenomics “Extreme Assembly”

Requires Large Amount of Pixel Real Estate
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Metagenomics Requires a Global View of Data

and the Ability to Zoom Into Detail Interactively

Overlay of Metagenomics Data onto Sequenced Reference Genomes
(This Image: Prochloroccocus marinus MED4)
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The OptlPuter — Creating High Resolution Portals
Over Dedicated Optical Channels to Global Science Data
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Expanding the OptiPuter LambdaGrid
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Using the OptlIPuter to Couple Data Assimilation Models
to Remote Data Sources Including Biology

JPL HOME EARTH GALAXIES
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TECHNOLOGY

-

aboratory
Itute of Tachmology

ROMS NESTED MODEL OUTPUT

o e .. il
NASA MODIS Mean Primary Productivity
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OptiPuter Scalable Adaptive Graphics Environment
(SAGE) Allows Integration of HD Streams
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Calit2 and the Venter Institute Will Combine

Telepresence with Remote Interactive Analysis

Live Demonstration

of 21st Century
National-Scale
Team Science
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Calit2@UCI Will Be

the “Beta-Test” Campus for Accessing CAMERA
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roposai to yperintrastructure

of “On-amps” to National LambdaRail Resources

OptiPuter + CalREN-XD
+ TeraGrid = “OptiGrid”

National LambdaRail™ Infrastructure

! Creatlng a Critical Mass of End Users
on a Secure LambdaGrid
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Lambda Connectivity to CAMERA Will Enable International
Scientific Collaboration on Marine Microbial Metagenomics
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CUDI-CENIC Fiber Dedication at
Border Governor’s Conference, July 14, 2005

Torreon Conference---Fiber Dedication Linking
Mexico and US, crossing at San Diego-Tijuana

* Shared Security
* Energy

* Trans-National Crime

uﬁm d'i.eu.mxl 3 ]

* Business Development - Culmination of Three Years
| of Work Between Calit2,
“._w” | CICESE, CENIC, and CUDI

* Education and Research
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We are Very Close to Setting Up

a Gigabit Lambda Between Calit2 and CICESE

CENIC at
UCSDADEC
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1180 University
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