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Using paleogenomics from
Arctic lake sediment to track
microbial methane cycling under
Holocene: a window into past
climate change
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Arctic landmasses and lakes release significant amounts
of methane (CH.), a greenhouse gas with an atmospheric
warming potential 25 times higher than CO2 that contributes
heavily to global climate change. Yet the effect of rapid
warming in the Arctic on the long-term fate of natural CH.
emissions from lakes is poorly understood. Lake sediment
provide a vertically structured window into past interactions
between microorganisms and their environments, and in cold
climates provide some of the best preservation conditions for
ancient DNA. Here we use paleogenomic techniques on lake
sediment to track the establishment and dynamics of
microbial communities in Arctic landscapes, with a particular
focus on the sensitivity of CH.-processing microorganisms
and competitors to climate change over the Holocene period
(last 11,700 years). Interactions between CH.-microbial
dynamics and elemental carbon reservoirs in the lakes,
watersheds and their aquatic networks are also investigated
using targeted geochemical analyses (specific compounds
stable isotopes and visible near infrared spectroscopy). For
the first time, ancient microbial metagenomic profiles are
extracted from multiple sites across the Arctic to determine
the effect of centennial to millennial climate change on this
potentially important yet understudied greenhouse-related
biogeochemical process.



