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ABSTRACT We present 16 seawater metatranscriptomes collected from a marine
oxygen-deficient zone (ODZ) in the eastern tropical North Pacific (ETNP). This data set will
be useful for identifying shifts in microbial community structure and function through
oxic/anoxic transition zones, where overlapping aerobic and anaerobic microbial processes
impact marine biogeochemical cycling.

Microbes in marine oxygen-deficient zones (ODZs) drive globally relevant biogeo-
chemical cycles. Microbially mediated nitrogen loss from ODZs accounts for 25 to

50% of total fixed nitrogen loss from the oceans (1–4), despite ODZs representing only
;0.1% of total ocean volume (5). Evidence of aerobic processes at the top of ODZs,
where a secondary chlorophyll maximum (SCM) is present but dissolved oxygen (DO)
is below detection (6–10), suggests that oxic and anoxic processes overlap at very low
DO concentrations. We sequenced 16 metatranscriptomes over a range of depths and
at two locations in the eastern tropical North Pacific (ETNP) to identify shifts in active
community structure and function at DO concentrations between 0 and 33 mM.

Seawater was collected, using a Lagrangian approach, with a rosette sampler aboard
the research vessel (R/V) Revelle (RR1805, 14 April to 2 May 2018) from two stations in the
ETNP, an onshore site (P1; 20°9900N, 106°0900W) and an offshore site (P2; 16°54900N, 107°
0900W). Sampling depths that spanned the oxycline were selected by targeting ;20 mM
DO (high), ;4 mM DO (low), and where no DO was detected in the SCM and at the nitrite
maximum (Table 1). Pertinent metadata (e.g., DO, depth, time of day) are shown in Table 1.

Seawater samples (3.5 to 4 L total) were vacuum-filtered onto four 47-mm 0.2-mm
Isopore membrane filters (Millipore, Inc., Billerica, MA) for each location and depth sampled
using amber rigs under a nitrogen headspace that limited oxygen diffusion during filtration.
Filtration times ranged from 26 to 42 min. Filters were immediately placed in cryotubes,
flash-frozen in liquid nitrogen, and stored at280°C.

For RNA extractions, each filter was placed in a 50-mL conical tube along with TRIzol re-
agent (3 mL), a glass and zirconia bead mixture (375 mL), and six internal mRNA standards
(4.07 � 109 copies) (11). Conical tubes were vortexed for 5 min and then centrifuged for
1 min at 3,220 � g. RNA was extracted from the supernatant with the Direct-zol RNA mini-
prep plus kit (Zymo Research Corporation, Irvine, CA). The four RNA extracts from each
sampling location and depth were then pooled and subjected to an additional DNase I
treatment using the TURBO DNA-free kit (Thermo Fisher Scientific, Waltham, MA) and rRNA
depletion with the Ribo-Zero rRNA removal kit for bacteria (Illumina, Inc., San Diego, CA).
Each sequencing library, prepared with rRNA-depleted RNA using the Illumina TruSeq
library prep kit v2, was normalized and loaded at an equal concentration onto four
sequencing lanes and then sequenced (Illumina kit PE150 [v2]) on an Illumina MiSeq instru-
ment at the University of Washington Northwest Genomics Center (Seattle, WA, USA). The
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16 resulting RNA samples were sequenced across four lanes each (64 sequencing runs
total) and yielded between 20,038,590 and 30,533,274 raw reads per sample (Table 1).

Data availability. Sequencing data (64 FASTQ files) were deposited in the Sequence
Read Archive and given accession numbers (Table 1) under BioProject PRJNA727903.
Partially processed data are available on MG-RAST under project number mgp92168.
Complete conductivity, temperature, and depth (CTD) and nutrient data are deposited at
https://www.bco-dmo.org/dataset/779185/data.
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