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This image shows muscles (red) and nuclei (blue) of a young Clytia
hemisphaerica medusa in a lateral view. The medusa swims by contracting the
striated muscles that run circumferentially inside the medusal bell. Credit:
Johanna Kraus

Ulrich Technau from the University of Vienna has addressed the origin
of musculature. His analysis reveals for the first time that some central
components of muscles of higher animals are much older than previously
assumed. These results, now published in the renowned journal Nature,
indicate that muscle-like cell contraction originated already very early
during animal evolution, while the specialization of basal muscle cell
types, such as striated muscles, occurred only later and several times
independently.
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A characteristic feature of most animals is their ability to move quickly
with the help of their musculature. Animals that can move are able to
flee, hunt for prey, travel long distances or conquer new habitats. The
evolution of muscles was thus a fundamental step during animal
evolution. While the structure and function of muscles, especially of
vertebrates, have been intensively studied, the evolutionary origin of
smooth and striated muscles has so far been enigmatic. Comparative
genome and gene expression studies, performed by researchers Patrick
Steinmetz, Johanna Kraus and Ulrich Technau in an international
collaboration with researchers from Germany, France and Australia,
revealed the origin muscle components in ancestral animals such as sea
anemones, jellyfish or sponges.

  
 

  

This is a swimming medusa of the hydrozoan jellyfish Clytia hemisphaerica. The
contraction of circumferentially oriented striated muscles lead to the typical jet
propulsion during jellyfish swimming. Credit: Patrick Steinmetz

Phylogenetic comparisons showed that one of the crucial structural
proteins of striated muscles of vertebrates, a "myosin" motor protein,
originated by gene duplication. "As this specific myosin has so far only
been found in muscle cells, we expected that its origin coincided with
the evolution of muscle cells. We were very surprised to see that the
'muscle myosin' evolved probably in unicellular organisms, long before
the first animals lived", explains Ulrich Technau who led the study.
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"In sponges, that all lack muscles, the 'muscle myosin' appears to play a
role in regulating the water flow", comments Gert Wörheide (Ludwig-
Maximilians-Universität Munich), whose team was investigating muscle
proteins in sponges together with Michael Nickel (University of Jena)
and Bernard Degnan (University of Queensland).

  
 

  

This is a close-up onto the striated (red, horizontal) and smooth (red, vertical)
muscle cells of the hydrozoan jellyfish Clytia hemisphaerica. Cell nuclei are
colored in blue. Credit: Johanna Kraus

Jellyfish occupy a special phylogenetic position to understand the
evolution of muscles. They are cnidarians, an animal group that
originated more than 600 million years ago, and possess striated muscles.
Due to the striking similarities between striated muscles of vertebrates
and jellyfish, it was so far assumed both striated muscle types share a
common origin. In fact, jellyfish striated muscles also express the
ancient "muscle myosin", but they lack several essential components that
are characteristic for the structure and function of striated muscles of
"higher animals".
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This indicates that despite their striking similarities, striated muscles of
jellyfish and "higher animals" have evolved independently. This study
sheds light onto how seemingly complex biological structures, such as
striated muscles, could have evolved independently based on very
ancient components.

  More information: Independent evolution of striated muscles in
cnidarians and bilaterians: Patrick R.H. Steinmetz, Johanna E.M. Kraus,
Claire Larroux, Jörg U. Hammel, Annette Amon-Hassenzahl, Evelyn
Houliston, Gert Wörheide, Michael Nickel, Bernard M. Degnan &
Ulrich Technau. Nature (2012). DOI: 10.1038/nature11180

Provided by University of Vienna

Citation: Searching for the origin of muscles (2012, June 28) retrieved 25 April 2024 from 
https://phys.org/news/2012-06-muscles.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

http://dx.doi.org/10.1038/nature11180
https://phys.org/news/2012-06-muscles.html
http://www.tcpdf.org

