Astrobiology Science Conference 2017 (LPI Contrib. No. 1965)

3119.pdf

GENOMIC VARIATION AND EVOLUTION OF NATURAL MICROBIAL POPULATIONS
INHABITING DEEP-SEA HYDROTHERMAL VENT HABITATS. R.E. Anderson'?, E.R. Reddington“, J.
Reveillaud“, AM. Erenz’s, J. Seewald®, J. McDermott’, R. Stepanauskasg, and J. A. Huber”

'Biology Department, Carleton College, Northfield, MN (randerson@carleton.edu), “Josephine Bay Paul Center,
Marine Biological Laboratory, Woods Hole, MA, 3Great Pond Foundation, Martha’s Vineyard, MA,
4INRA/CIRAD, UMR 15/1309 CMAEE, Montpellier, France, 5Department of Medicine, University of Chicago,
Chicago, IL, *Woods Hole Oceanographic Institution, Woods Hole, MA, USA, 7Department of Earth and Environ-
mental Sciences, Lehigh University, Bethlehem, PA, 8Bigelow Laboratory for Ocean Sciences, East Boothbay, ME

Since life first originated on Earth more than 4 bil-
lion years ago, it has adapted to dynamic conditions in
diverse habitats across the planet. One of the most an-
cient, continuously inhabited environments on Earth is
deep-sea hydrothermal vents, which are thought to
have been an important site for the origin and early
evolution of life [1-4]. Microbial communities in
deep-sea hydrothermal vent habitats must adapt to dy-
namic conditions created by extreme environmental
gradients, and have done so since the earliest stages of
life’s evolution. However, we lack a fundamental un-
derstanding of the microevolutionary processes that
drive the evolution of subseafloor microbial popula-
tions. Fundamental questions include: how do selection
pressures vary across different environments in the
subsurface? What is the relative role of the environ-
ment and other biotic interactions in driving selection?
The Mid-Cayman Rise, hosting geologically diverse
vent fields, is an ideal natural laboratory in which to
examine these questions. We examined genomic varia-
tion among subseafloor microbial lineages using both
metagenomic binning and single cell genomics meth-
ods. Using metagenomics binning methods to examine
variation across taxa, we observed that the environ-
ment had an important impact on microevolutionary
dynamics. Von Damm, an ultramafic-hosted hydro-
thermal system with diverse energy sources and high
microbial diversity, harbored microbial populations
that appear to have undergone recent selective sweeps
or immigration events. In contrast, at the mafic-hosted
Piccard hydrothermal system, the deepest vent field
discovered to date, evidence suggests that selective
sweeps occurred less frequently or less recently rela-
tive to Von Damm. These results provide a case study
illustrating the impact the environment can have on
microevolutionary dynamics in hydrothermal systems.
However, a closer examination of population variation
within the genus Methanothermococcus using single-
cell genomics revealed a potentially important role for
viral infection in driving differentiation among strains,
suggesting that interactions within the biological
community contribute to diversification. Further work
will provide further insight into the relative impact
these factors play within different habitats of the ma-

rine subsurface. Analysis of the relative impact of the-
se factors in driving microbial evolutionary trajectories
is crucial for understanding the processes that have
allowed life to adapt, persist and diversify in these an-
cient and dynamic environments, both now and in the
deep past.
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