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EXPLORING THE OCEAN'S MICROBES: SEQUENCING THE SEVEN SEAS
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The J. Craig Venter Institute’s (JCVI) environmental 
genomics group has collected ocean and soil samples 
from around the world.  We have begun shotgun 
sequencing of microbial samples from more that 100 
open-ocean and coastal sites across the Pacific, Indian 
and Atlantic Oceans.  These data are being augmented 
with deep sequencing of 16S and 18S rRNA and the 
draft sequencing of ~150 cultured marine microbial 
species. The JCVI is also developing and refining 
bioinformatics tools to assemble, annotate, and analyze 
large-scale metagenomic data, along with the 
appropriate database infrastructure to enable directed 
analyses. The goals of this Global Ocean Survey are to 
better understand microbial biodiversity; to discover 
new genes of ecological importance, including those 
involved in carbon cycling; to discover new genes that 
may be useful for biological energy production; and to 
establish a freely shared, global environmental 
genomics database that can be used by scientists around 
the world.  

 Using newly developed metagenomic methods, we 
are able to examine not only the community of 
microorganisms, but the community of genes that 
enable them to capture energy from the sun, remove 

carbon dioxide from the air, take up organic carbon, 
and cycle nitrogen in its various forms through the 
ecosystem.  To date, we have discovered many 
thousands of new microbial species and millions of new 
genes, with no apparent slowing of the rate of 
discovery.  This data will be of great value for the study 
of protein function and protein evolution.  The goal of 
this new science, however, is not to merely catalog 
sequences, genes and gene families, and species for 
their own sake.  We are attempting to use these new 
data to better understand the functioning of natural 
ecosystems. Environmental metagenomics examines 
the interplay of perhaps thousands of species present 
and functioning at a point in space and time.  Each 
individual sequence is no longer just a piece of a 
genome.  It is a piece of an entire biological 
community. This is a resource that can be mined by 
microbial ecologists worldwide to better understand 
biogeochemical cycling.  Moreover, within this data set 
is a huge diversity of previously unknown, energy-
related genes that may be useful for developing new 
methods of biological energy production. 
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