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Integrative Genomics Building (IGB) 
The Future Home of JGI & KBase 
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Un dimanche après-midi à l'Île de la Grande Jatte – Georges Seurat	  1884 
A Sunday Afternoon on the Island of La Grande Jatte 

	  
 



Joint Genome Institute: Provides enabling infrastructure for  
characterizing the environment…via DNA sequencing 



JGI Mission 

To provide the global research 
community with integrative access to 
the most advanced sequencing, 
synthesis, molecular characterization, 
and genomic data science capabilities 
to address energy and environmental 
challenges relevant to the U.S. 
Department of Energy 
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What IS a Genome??? 
A GENOME is all genetic 

material a living thing. 
The genetic material is DNA 

(DeoxyriboNucleic Acid) 
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What is Sequencing? 
 

“Central Dogma of Molecular Biology” 

DNAà  RNA (genes)à  Protein 

SEQUENCE = order of A, T, C, and G  

GENOME = “software of life” 

Function/Discovery/Innovation 
 



Sequencing = Reading DNA 



The JGI Continues to Evolve 
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Fungi, Microbes & 
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Human  
Genome  
Project 

Host Interactions, 
DNA Synthesis, 
Metabolomics 

Integrative  
Omics 
 

> > > > 

M
is

si
on

 

Sequence, Assemble 
and Annotate 
GENOMES 

Understand Gene  
and Genome 
FUNCTION 

Model  
Ecosystem 
SERVICES 

Harness Sequence, 
 Functional Data for  

BIOLOGY 



JGI Today 

A U.S. Department of 
Energy Office of Science 
User Facility 
•  Walnut Creek, CA 

facility opened in 1999 
•  ~280 staff;                     

~$69M annual funding 
 

We are… 
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FY2017 JGI Worldwide User Community 

United States 
1,113 

North America 
1,195 

Europe 
299 

South  
America 

12 

Asia 
48 

36 
 

Users on the Map: 1,598
  

Academic   1,130 
Other      316 
DOE National Laboratory     134 
Industry                                         18 

Africa 
8 

Australia 
New Zealand 

538 projects active 
98 new projects initiated 
>8,500 active data users 

DOE Bioenergy Research Centers 
~30%   



JGI Sequencing Throughput 
Gb: billions of bases sequenced 
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34 33 39 126 1,004 6,041 

29,903 

56,115 
70,863 

100,608 
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200,000+ 

FY Total Bases (Gb) Sequenced - All Platforms 

>60,000 human genome equivalents – 
nearly the population of Walnut Creek 



Flow of Data Greater than Wikipedia 

JGI= 270,500 volumes per week  = >100x Wikipedia 
 

         ~2,500 Volumes; 5.4 Million articles; 3.3 Billion words 



21st Century Biology = Data Intensive 
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Digital Information is the 21st Century  
Equivalent of the 20st Century Highway System 



Plants – “Solar Panels” 



Algae – “Lipid Producers” 



Fungi – “Enzyme Producers” 



Bioprospecting for Enzymes  
Biomass Breakdown for Biofuel—Guts, Hot Pools & Fungi 

5µl 
100L  



Earth: The Final Frontier… 
Astronomers:  
100 billion stars in our 
Milky Way Galaxy 

Microbiologists: 
100 billion cells in a handful of soil 

Microbial Dark Matter 



Why Soil? 
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Biocontrol 

Biocontrol 

Nutrition 
Phytostimulation 

Biofertilization 

Plant  
beneficial  
microbes 

Plant  
pathogenic  
microbes 
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Isolate (pure culture) 
“Domesticated” 

Genomics 

Characterizing the Earth Microbiome:  
Overcoming the Cultivation Challenge 

Environmental Microbial 
Community 

“Wild” 

Metagenomics Uncultured 

Cultured 



ExtremeophilesàMetagenomics 



Iron Mt./The Richmond Mine: Extremophiles  



Enabling Pioneering User Science 



1031 à  

1023/sec à  

Bacteriophage: Viruses that Infect Bacteria 

Viruses are the most numerous 
biological entities on earth, 
outnumbering cells by a factor of 10 

Acquired Bacterial Immune System 



The Power of Genome Editing 
Clustered, Regularly Interspaced, Short 
Palindromic Repeat (CRISPR) 
technology, for generating RNA-guided 
nucleases, such as Cas9, with 
customizable specificities. 
 
 



UC Berkeley/Berkeley Lab JGI Connection 



Education Outreach: 
Inspiring/Preparing the Next Generations 
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•  UC Merced Distinguished Genomics 
Graduate Internship Program: 

–  Founded in 2014 to provide hands-on 
experience genomics technologies 
and informatics 

–  Expanded to undergrads in 2015 
–  Partial support through California 

Louis Stokes Alliance for Minority 
Participation (CAMP) 

•  Biotech Partners/Antioch High School 
Summer Internships 

•  LBNL Internship Programs: 
–  SULI (Science Undergraduate 

Laboratory Internship) 
•  School Tours Programs: 

–  >12 High School & Community 
College, University facility tours per 
year  

•  Classroom Speakers/Special Events 

2016 Antioch High School cohort  

2017 UC Merced cohort 

bit.ly/JGI-Mentoring 



Follow us…socially: @JGI 

http://bit.ly/User-Facility-JGI 
degilbert@lbl.gov 


