Scientists identify likely origins of vertebrate air breathing
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Scientists identify likely origins of vertebrate air
breathing
October 16, 2012

University of Alaska Fairbanks scientists have identified what they think is
the ancestral trait that allowed for the evolution of air breathing in
vertebrates. They will present their research at the 42nd annual meeting of
the Society for Neuroscience Oct. 17 in New Orleans.
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"To breathe air with a lung you need more than a lung, you need neural
circuitry that is sensitive to carbon dioxide," said Michael Harris, a UAF
neuroscientist and lead researcher on a project investigating the
mechanisms that generate and control breathing.
"It's the neural circuitry that allows air-breathing organisms to take in
oxygen, which cells need to convert food into energy, and expel the waste
carbon dioxide resulting from that process," he said. "I'm interested in
where that carbon-dioxide-sensitive neural circuit, called a rhythm
generator, came from."
Harris and colleagues think that air breathing likely evolved in an ancestral
vertebrate that did not have a lung, but did have a rhythm generator.
"We try to find living examples of primitive non-air-breathing ancestors,
like lamprey, and then look for evidence of a rhythm generator that did
something other than air breathing," Harris said.
Lampreys are ancient fish that have characteristics similar to the first
vertebrates. They do not have lungs and do not breathe air. As larvae,
they live in tubes dug into soft mud and breathe and feed by pumping
water through their bodies. When mud or debris clogs a lamprey's tube,
they use a cough-like behavior to expel water and clear the tube. A rhythm
generator in their brain controls that behavior.
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The video clip below recorded in Harris' lab shows the difference between
gill ventilation and a 'cough' in a larval lamprey. The 'cough' occurs at
about the 9 second mark.
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"We thought the lamprey 'cough' closely resembled air breathing in
amphibians," said Harris. "When we removed the brains from lampreys
and measured nerve activity that would normally be associated with
breathing, we found patterns that resemble breathing and found that the
rhythm generator was sensitive to carbon dioxide."
Air breathing evolved in fish and allowed the movement of vertebrates to
land and the evolution of reptiles, birds and mammals. Without a carbondioxide-sensitive rhythm generator, the structure that would become the
lung might not have worked as a lung.
"The evolution of lung breathing may be a repurposing of carbon dioxide
sensitive cough that already existed in lungless vertebrates, like the
lamprey," said Harris.
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Study clarifies process controlling night vision

Searching for a silver bullet: Measuring biodiversity to inform
species conservation
(Phys.org)—Ecologists in the University of Georgia Odum School of Ecology have found that
evolutionary diversity can be an effective method for identifying hotspots of mammal biodiversity.
In a paper published Oct. 17 in ...

On the road at night or on a tennis court at dusk, the eye can be
deceived. Vision is not as sharp as in the light of day, and
detecting a bicyclist on the road or a careening tennis ball can be
tough.
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If only there were a way to forget that humiliating faux pas at last
night's dinner party. It turns out there's not one, but two opposite
ways in which the brain allows us to voluntarily forget unwanted
memories, ...
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Study questions feasibility of entire genome sequencing in minutes

Global warming: Changing interactions between species may be
more dangerous than high temperatures alone
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The claim that nanopore technology is on the verge of making DNA analysis so fast
and cheap that a person's entire genome could be sequenced in just minutes and at
a fraction of the cost of available commercial methods, has ...

Scientists identify likely origins of vertebrate air breathing
(Phys.org)—Climate change causes extinctions not only as a result of species
intolerance to high temperature, but more commonly via a variety of related
factors that alter a species' interactions with other ...

New technique for sorting live cells may expedite biomedical research
(Phys.org)—Researchers from North Carolina State University and
University of North Carolina at Chapel Hill have developed a new
technique that uses sound waves to rapidly separate selected
collections ...

Biology / Ecology
4 hours ago |

not rated yet |

2|

Long-term study examines social network, 'freindships' of 45 female
baboons
(Phys.org)—Some pairs of female baboons form relationships that look a lot
like "friendships," a group of researchers has found.
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Beyond Bieber: Twitter improves student learning
(Phys.org)—Twitter, best known as the 140-character social-networking site where
Justin Bieber and Lady Gaga chit-chat with fans, has become a new literary format
that is improving student learning, a new study argues.
Use of anti-psychotic drugs by people with dementia 'under reported'
The scale of the challenge to reduce the use of anti-psychotic drugs by people with
dementia may be under-estimated, according to researchers from Aston University
and the University of East Anglia, working with NHS Kent ...

Protecting native birds by manipulating rats' sense of smell
(Phys.org)—Rats' keen sense of smell can be exploited to dramatically reduce
their attacks on native birds, researchers from the University of Sydney have
shown. The technique could be adapted to protect ...
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