
 

Tiny marine microbes exert influence on
global climate (w/ Video)
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This is a microchannel used to created patches of DMSP. Credit: Tanvir Ahmed
and Roman Stocker, MIT

New research indicates that the interactions of microscopic organisms
around a particular organic material may alter the chemical properties of
the ocean and ultimately influence global climate by affecting cloud
formation in the atmosphere.

Justin Seymour, a research fellow at the University of Technology
Sydney, is the lead author of a paper published in the July 16 issue of 
Science that describes how a relative of the smelly chemical that sea
birds and seals use to locate prey, dimethylsulfide (DMS), may serve a
similar purpose at the microbial scale, helping marine microorganisms
find food and cycle chemicals that are important to climate.
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"We found that ecological interactions and behavioral responses taking
place within volumes of a fraction of a drop of seawater can ultimately
influence important ocean chemical cycling processes," said Seymour.

Using microfluidic technology, the team of researchers led by Professor
Roman Stocker of the Massachusetts Institute of Technology's
Department of Civil and Environmental Engineering, recorded microbes
swimming toward the chemical dimethylsulfoniopropionate (DMSP) as
it was released into a tiny channel occupied by the microbes.

The fact that the microbes actively moved toward the DMSP indicates
that the tiny organisms play a role in ocean sulphur and carbon cycles,
which exert a powerful influence on Earth's climate. How fast the
microorganisms consume DMSP — rather than converting it into DMS
— is important because DMS is involved in the formation of clouds in
the atmosphere. This in turn affects the heat balance of the atmosphere.

Seymour, Stocker, Professor Rafel Simó of the Institute for Marine
Sciences in Barcelona, and MIT graduate student Tanvir Ahmed carried
out the research in the MIT laboratory of Stocker, who pioneered the use
of microfluidics and video microscopy in the study of ocean microbes.
The new study is the first to make a visual record of microbial behaviour
in the presence of DMSP.

"It's important to be able to directly look at an environment in order to
understand its ecology," Stocker said. "We can now visualize the
behavior of marine microorganisms much like ecologists have done with
macro-organisms for a long time."

To do this, the team recreated a microcosm of the ocean environment
using a microfluidic device about the size of a flash drive with minuscule
channels engraved in a clear rubbery material. The scientists injected
DMSP into the channel in a way that mimics the bursting of an algal cell

2/4

https://phys.org/tags/seawater/
https://phys.org/tags/ocean/


 

after viral infection — a common event in the ocean — then, using a
camera attached to a microscope, they recorded whether and how
microbes swam towards the chemical.

The researchers found that some marine microbes, including bacteria,
are attracted to DMSP because they feed on it, whereas others are drawn
to the chemical because it signals the presence of prey. This challenges
previous theories that this chemical might be a deterrent against
predators.

"Our observations clearly show that, for some plankton, DMSP acts as
an attractant towards prey rather than a deterrent," said Simó, an expert
on the role of DMSP in the sulfur cycle, "By simulating the microscale
patches of the chemical cue and directly monitoring the swimming
responses of the predators towards these patches, we get a much more
accurate perception of these important ecological interactions than can
be obtained from traditional bulk approaches."

"These scientists have used impressive technology to study interactions
between organisms and their chemical environment at the scales they
actually take place," said David Garrison, director of the National
Science Foundation (NSF)'s biological oceanography program. "The
research will give us new insights on the workings of microbial
assemblages in nature."

The research also indicates that marine microorganisms have at least one
behavioral characteristic in common with larger sea and land animals:
we're all drawn to food.

The team plans to extend the research from the laboratory to the ocean
environment; the team is working on an experimental system that can be
used on board oceanographic ships working with bacteria collected
directly from the ocean.
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  More information: "Chemoattraction to Dimethylsulfoniopropionate
Throughout the Marine Microbial Food Web," by Justin R. Seymour,
Rafel Simó, Tanvir Ahmed and Roman Stocker. Science, 16 July 2010.
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