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Introduction: Marine Oxygen Minimum Zones
(OMZs) are regions of extremely low oxygen concen-
tration which naturally occur and span about 1% of
global ocean volume [1]. OMZs are extant models of
ancient reducing oceans which prevailed during the
Precambrian era. These oxygen deficient waters sup-
port chemosynthetic metabolisms that may be analogs
for potential anoxygenic metabolisms supported on
other oceanic exoplanets. In the absence of oxygen,
nitrate is the next best electron acceptor for respiration
therefore many microbes in OMZs make a living off of
reducing nitrate to N [2] resulting in 30-50% of global
nitrogen loss occurring in OMZs [1]. The anoxic wa-
ters of OMZs support rare metabolisms including
anammox, sulfate reduction, and methanogenesis
amongst others [1].

The enzymes of these metabolisms are truly the en-
gines driving biogeochemical cycles in the marine en-
vironment. In 2016, the ProteOMZ Expedition, a 6,000
kilometer transect across the Central Pacific Ocean,
passed through the Eastern Tropical Pacific Oxygen
Minimum Zone. Microbial metaproteomic samples
throughout the pelagic water column, from the 0.2-3
um size fraction, were analyzed providing a community
profile of the microbial proteins present in these wa-
ters. The proteomic data, consisting of over 60,000
identified proteins from 103 samples, displayed strong
relationships with physical and chemical oceanograph-
ic features, such as oxygen concentration. Nitrogen
cycling enzymes were abundant within the most oxy-
gen depleted waters, proteins associated with arsenic-
related metabolisms were identified, and nutrient limi-
tation patterns were evident within the cyanobacterial
associated proteins.

Community proteomic profiling methods are ideal
for surveying vast expanses in order to characterize the
linkages between microbial communities and the bio-
chemical transformations they mediate. Results from
the ProteOMZ proteomic profiling trasect in the Cen-
tral Pacific demonstrate the capacity of this technique
to identify and track the presence and distribution of
key metabolic enzymes in marine pelagic ecosystems.
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