
 

Mitochondria share an ancestor with SAR11,
a globally significant marine microbe

July 25 2011

A recent study by researchers at the University of Hawaii, Manoa, and
the Oregon State University provides strong evidence that mitochondria
share a common evolutionary ancestor with a lineage of marine bacteria
known as SAR11, arguably the most abundant group of microorganisms
on Earth.

Billions of years ago, an astounding evolutionary event occurred: certain
bacteria became obliged to live inside other cells, thus starting a chain of
events that resulted in what is now the mitochondria, an organelle found
in all eukaryotic cells.

A recent study by researchers at the University of Hawaii – Manoa
(UHM) and the Oregon State University (OSU) provides strong evidence
that mitochondria share a common evolutionary ancestor with a lineage
of marine bacteria known as SAR11, arguably the most abundant group
of microorganisms on Earth.

"This is a very exciting discovery," says Michael Rappe, Associate
Researcher at the Hawaii Institute of Marine Biology in the School of
Ocean and Earth Science and Technology (SOEST) at UHM. "The
results that we present make sense in a lot of ways: the physiology of
SAR11 makes them more apt to be dependent on other organisms, and
based on the contemporary abundance of SAR11 in the global ocean, the
ancestral lineage may have also been abundant in the ancient ocean,
increasing encounters between this bacterial lineage with the host of the
original symbiosis event."

1/3

https://phys.org/tags/mitochondria/
https://phys.org/tags/marine+bacteria/
https://phys.org/tags/microorganisms/


 

In order to understand the evolutionary history of the SAR11 clade of
marine bacteria, colleagues at Oregon State University compared the
genomics of mitochondria from diverse supergroups of eukaryotes
(including Excavata, Chromalveolata, and Archaeplastida) with the
genomics of SAR11 strains isolated by Rappe's laboratory using several
interconnected computer programs. This approach provided highly
sophisticated and thorough phylogenetic analysis of these genomes.

In addition to discovering the evolutionary connection between
mitochondria and SAR11, the phylogenomics-based assessment of the
diversity of this group (i.e. an assessment based on the entire genome,
rather than single genes) provided substantial support for proposing a
new family of bacteria, Pelagibacteraceae, fam. nov. "The implication is
that the lineage of highly abundant marine bacteria known as SAR11
contains a significant amount of genetic diversity, which potentially
indicates significant diversity in metabolism," notes Rappe.

Rappe and colleagues at SOEST and OSU continue to grow new strains
of SAR11 and probe their genomes to further understand their metabolic
potential and how they have become so successful in the global ocean.

  More information: Nature Scientific Reports: Phylogenomic evidence
for a common ancestor of mitochondria and the SAR11 clade, 
DOI:10.1038/srep00013

Provided by University of Hawaii

Citation: Mitochondria share an ancestor with SAR11, a globally significant marine microbe
(2011, July 25) retrieved 20 March 2024 from https://phys.org/news/2011-07-mitochondria-
ancestor-sar11-globally-significant.html

2/3

http://dx.doi.org/10.1038/srep00013
https://phys.org/news/2011-07-mitochondria-ancestor-sar11-globally-significant.html
https://phys.org/news/2011-07-mitochondria-ancestor-sar11-globally-significant.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)

3/3

http://www.tcpdf.org

