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licroscopic Organism Plays a Big Role in Ocean Carbon
ycling, Scripps Scientists Discover

Apr 24, 2014 Taken-for-granted ocean carbon consumption highlights key role of individual species
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An gformic force microscope image of the bacterial straln ARSIO (Alferomonas Sorians nstiution of Oceanograniny]

's hrogdly understond that the world's oceans play a crucial role in the global-scale cycling and exchange of carbon between Earth's ecosystems
N atmosphere. Now scientists at Scripps Institution of Oceanography 8t UC San Diego have taken a leap fonward in understanding the
nicroscopic Underpinnings of these processes,
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dible rolecules collectively called "dissoked organic carbon " The majority of these molecules are eventually eaten by microscopic marine
yacteria, used for energy, and recycled back into carbon dioxide as the bacteria exhale. The amount of carbon that remains as cell material
letermines the role that ocean biology plays in locking up atrmospheric carbon diokide in the ocean.

"hus, these "recycling” bacteria play an important role in regulating how much of the planet's carbon dioxde is stored inthe oceans. The detailed
nechanisms of how the oceans contribute to this global carbon cycle at the microscopic scale, and which microbes have a leadership role in the
reakd 0w process, are complex and convoluted proklems to salve.

N & study published in the Proceedings of the Nafional Academy of Selences, Scripps scientists have pinpointed a bacterium that appears to play
) daminant role in carbon consumption. Scripps's Byron Pedler, Lihini Aluwihare, and Faroog Azam found that a single bacterium called
Jiferomonas could consume as much dissolved organic carbon as a diverse community of organisms.

This was a surprising result,” said Pedler. "Because this pool of carbon is comprised of an extremely diverse set of molecules, we helieved that
nary different microbes with complementary abilities would be required to breakdown this material, but it appears that individual species may be
lling mare weight than others when it comes to carbon cycling.”

“edler, a marine hiology graduate student at Scripps, spent several years working with Scripps marine microhiologist Azam and chemical
iceanographer Aluwihare in designing a systern that would precisely measure carbon consumption by individual bacterial species. Because
arbon in organic matter is essentially all around us, the most challenging part of conducting these experiments is avoiding contamination.

Much aof the carbon cyeling in the ocean happens unseen to the naked eye, and it involves a complex mix of processes involving microbes and
nolecules,” said Azam, a distinguished prafessar of marine micrabiglogy. " The complexity and challenge is not just that we can't see it but that
here's an enormous number of different molecules involved. The consequences of these microbial interactions are critically impartant for the
jlobal carbon oycle, and for us.”

W dermonstrating that key individual species within the ecosystem can play a disproportionally large rale in carbon cycling, this study helps bring
15 @ step closer to understanding the function these microbes play in larger guestions of climate warming and increased acidity in the ocean.

In order to predict how ecosystems will react when you heat up the planet or acidify the ocean, we first need to understand the mechanisms of
weryday carbon cycling—who's invalved and how are they doing it?" said Pedler. "Now that we hawe this model arganism that we know
ontributes to ocean carbon cycling, and a model experimental system to study the process, we can probe further to understand the hiochemical
ind genetic requirements for the breakdown of this carbon pool in the ocean ”

Mhile the new finding exposes the unexpected capahility of a significant species in carbon cycling, the scientists say there is much more to the
tory since whole communities of microbes may interact together or live symbiotically in the microscopic ecosystems of the sea.

redler, Aluwinare, and Azam are now developing experiments to test other microbes and their individual ahilities to consume carbon.

[he study was supported by the Gordon and Betty Moore Foundation Marine Microbiology Initiative through grant GBMF2758 and the Mational
science Foundation.
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'he Gordon and Betty Moore Foundation believes in bold ideas that create enduring impact in the areas of science, environmental
onservation and patient care. Intel co-founder Gordon and his wife Betty established the foundation to create positive change around the world
ind at home in the San Francisco Bay Area. Science looks for opportunities to transform—or even create—entire fields by investing in earky- stage
esearch, emerging fields and top research scientists. Our environmental conservation efforts promaote sustainability, protect critical ecological
wstems and align conservation needs with human development. Patient care focuses on eliminating preventable harms and unnecessary
iealthcare costs through meaningful engagement of patients and their families in a supportive, redesigned healthcare system. wisit us
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Jole to broadcast and cable producers: University of California, San Diego provides an on-campus satellife uplink facility for ive or pre-
ceorded televizion inferviews. Please phone or email the media contact listed above o arrange an infervicw.

1bout Scripps Institution of Oceanography Soripps Instiution of Ceeanography at the University of Calffarnia, San Dieqgo, is one of the oldest,
argest and most imoorfant cenfers for giobal science research ahd education in the world Now in is second cenfury of discovery, ihe scienfific



epe of the instifufion has grown (o insiude bickogical physical, chemical, geologics), gecphysieal and atmospheric studies of the earth a5 8
ystem Huhdreds of research programs covering & wide range of sclentific areas are Under way foday on every continent and In every ocesh.

The instiution has & staff of ahowt 7,400 and annual expendiiures of approximately 8770 million from federal state, and private sources. Soripps
werates robolic nefwarks and ane of the largest U5, academic fleets with folr oceanographic research ships and one research platform for
voridwidie expioration. Birch Aguarium af Seripps serves as the inferpretive center of the instiiution and showeases Sorjpps research and a diverse
vy OF marine fife throuogh exiibits and programming for more than 425 000 visiors each year. Learn more af scrippos. Lesd edu,
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