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EFFECTS OF SEDIMENTATION OF DNA FROM OVERLYING WATERS ON THE
EVALUATION OF CILIATE MOLECULAR DIVERSITY IN OFFSHORE SEDIMENTS

HUANG Ping-Ping"?, ZHAO Feng', XU Kui-Dong"?

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China,
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract A high proportion of Choreotrichia and Oligotrichia, which are typically planktonic ciliates, has been
frequently detected from marine sediments by DNA high-throughput sequencing. However, few of them could be observed
with the morphological method. The influence of these environmental DNA (eDNA) in waters on assessing the ciliate
diversity in sediments and the extent to which ciliates linking the sediments and overlying waters are far from being known.
Based on the sediment and overlying water samples collected from two stations in the Yellow Sea Cold Water Mass, the
ciliate molecular diversity in sediments in relation to that in the upper water layers was evaluated by using DNA and cDNA
(complementary DNA) sequencing. The DNA in sediments was extracted by directly extraction and elution methods.
Results show that the highest ciliate diversity in sediments was obtained by the treatment of DNA elution, which yielded
451 OTUs. By contrast, the direction extraction of DNA and the ¢cDNA method detected only 312 and 324 OTUs,
respectively. Among them, 211 OTUs were simultaneously detected by the three methods. The DNA elution method was
more effective in the detection of rare taxa. Among the 164 OTUs exclusively detected by the DNA elution method, about
89% of them were rare taxa in relative abundance lower than 0.1%. DNA sequencing with the direct extraction of DNA
from the sediments yielded a high proportion of Choreotrichia and Oligotrichia, which contributed about 46% of the total
sequences, while DNA sequencing with the eluted DNA and cDNA sequencing yielded only about 12% and 10% of the
total sequences, respectively. About 43%—71% of the total OTUs of Choreotrichia and Oligotrichia detected from the
sediments were shared with those in the upper water layers (<40m), while only 19%—29% of these OTUs were shared with
those in the lower water layers (>40m). Generally, these OTUs shared in the lower water layers and sediments could be
obtained in the upper water layers. The planktonic eDNA that influenced the evaluation of the molecular diversity of
ciliates in sediments was mainly originated from the upper water layers. For the assessment of the sediment ciliate diversity,
both ¢cDNA sequencing and DNA sequencing with the DNA elution could highly reduce the influence of the planktonic
eDNA. Therefore, DNA sequencing with the DNA elution is more appropriate for the study of molecular diversity of
ciliates and other microeukaryotes in sediments. Compared with cDNA sequencing, the DNA elution method is much easier
to operate and can avoid some biases resulted from reverse transcription.

Key words ciliate; sea water; marine sediment; molecular diversity; DNA high-throughput sequencing;
cDNA high-throughput sequencing



