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Fig. 3 Relative abundance of planktonic groups (Choreotrichia and Oligotrichia) in each sequencing sample
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Effects of DNA and RNA extraction methods for the evalua-
tion of ciliate diversity in marine sediments
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Abstract: Environmental DNA (eDNA) has been used along with high-throughput sequencing to evaluate microbial
diversity and community composition. Compared with eDNA, environmental RNA (eRNA) degrades easily and can
be used to investigate the community of active taxon. The species richness obtained by eRNA is lower than that by
eDNA in theory. However, previous studies have shown that the diversity obtained by eDNA at the same site is
lower than that detected by eRNA. This unexpected finding may be attributed to the difference in the sample size
and the DNA contamination in RNA. To test this hypothesis, we estimated the effects of DNA and RNA extraction
methods on ciliate diversity in sediments obtained from the continental shelf area. Four extraction methods were
performed: DNA direct extraction with 0.9 g sediments, DNA direct extraction with 2 g sediments, DNA elution,
and RNA direct extraction from 2 g sediments. Meanwhile, three types of eRNA treatments before the reverse tran-
scription, including the addition of DNA enzyme, no addition of DNA enzyme, and purifying RNA, were also
compared. The results revealed that the number of operational taxonomic units (OTUs) detected from 2 g sediments
was about twice that from the 0.9 g sediments by DNA direct extraction. Using the same sample size, the highest
number of OTUs was detected via DNA elution and the lowest number by purified RNA. The number of OTUs de-
tected by DNA direct extraction was lower than that by eRNA, irrespective of the addition of DNA enzyme. In
terms of community composition, DNA elution and RNA purification can effectively reduce the proportion of
planktonic groups, thereby improving the estimates of the composition of the benthic community. In summary, the
DNA elution method is recommended for evaluating the total diversity of microorganisms in marine sediments.

eRNA can be used after purification to investigate active communities.
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