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Fig. 9 Relative abundance (A, C) and node degree (B, D) from bacterial co-occurrence network in each layer of the M4 Seamount based on
the eDNA (A, B) and eRNA (C, D)
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layers before and after the removal of cyanobacteria in the M4
Seamount

B JiZE TR (Actinobacteria). FRAT i (Acidobacteria),
T 0788 T T A R P A e 55 (] 13)
3 iTig

HIAWE 7L 2 F S 5 DNA, i T DNAYE A 55
A B B TR, e kA s Al R A 15 A AR S
. BT DNA, RNAN L5825 1), 5 B, TR 38
855 e A B IR ) 6L, R 38 1) A 0 B B AR I Y
AHIF 7R IR BERNAFL A, 4047 1 7 AT M4
L DX PR A B B VR SRR AR, I 5 IR DNAR R HEAT
FLAE, AT 7 i 1L DX 40 B VR TR G PR AT o

g5 R, DNAFIRNAKIRIEEASV (71169.3%,
52 5 T DNAMA [1126.4%, RNAKS 3k {4 A ASV
1 154.3%. BT DNAKIIRJASVsEE R HAET:
A=W el B A DNA, {H 5 1] B8 U KT RNAF 6 4%
RN ESEE R ER . BT AR, R
AKHE L, W A 2 100 mBL_E K 2 (AR 34 40 1 25
FE AR VR KT TR L o, 40 56 75200 mBA_E 97K
Erh GRS, X5 A ST BT IS AL, e fE
DNAJE 2 RNA FI U A 78 B 2 1 0 4H B8 1) FH %
F RS, HRNAW = T DNA, 7~ % 40 B X
ST

HI NI 9834 R 30K P 3 PR 7K i 11 1000 m L |
HIAJZE T, oS T ALY, AR K PG REIR K 1
I R IE oA TR RV K L A
W FL 352 T A B DNAF R 1 5E . AT 72 gk —
A R B K 1L o7 T TR PERNAHR 1) 5 AR T
DNA, SRREHE AR BhAh, X —45 Rk 15 5 M
B NTHIIGAE . FEELR 28 M 1 45 S B, 215 )
LB K IR 3G I 2 I TH = 5 R B 5, RNA
W 2% DN A o 18] 5 HARE a3 i B 3. T HL, 78
2R IE 4N B 5 B 4% F, RNA 28 A58 4G B 5 KT
DNA; 1 7 2% Bk o8 JE B (1) 9 2% 1, RNA 25 A8 4k,
ANBHE . B SER] UL, BTN T AT RS A T o AR
BV I IX 2R S b R LBV R R . 3
EERNAKHA 5T DN A BEAS 3R A ARG 14 4 F 43

F 2 EREMEEAIEMAELREZMDCMENEIMEHISH

Tab. 2 The basic parameter of the co-occurrence network in the surface and DCM layers of the M4 Seamount before and after the removal

of cyanobacteria
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S 55 5 Average degree 3.67 3.35 19.9 143 3.93 2.59 9.35 2.11
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ESTIMATION OF THE SEAMOUNT EFFECT ON PLANKTONIC BACTERIA
DIVERSITY AND DISTRIBUTION USING ENVIRONMENTAL RNA

YIN Ting-Ting"’, ZHAO Feng"””, LIU Wei-Yue”* and XU Kui-Dong™’

(1. Qingdao Agricultural University, Qingdao 266109, China; 2. Department of Marine Organism Taxonomy and
Phylogeny, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Seamounts are widely distributed across the ocean floor, harboring diverse and unique biological communi-
ties due to their distinctive topography and hydrodynamic environment. Previous studies utilizing environmental DNA
sequencing identified cyanobacteria, gammaproteobacteria, and alphaproteobacteria as dominant taxa, playing pivotal
roles in the high biodiversity observed in seamount area. However, environmental DNA can not differentiate between
living or dead cells, providing an incomplete picture of the distribution of active bacteria. Environmental RNA, prone to
degradation outside the cell, offers insights into the biodiversity of active taxa. We investigated the diversity of active
bacteria in the M4 seamounts of the western Pacific Ocean using environmental RNA sequencing in comparison with
the results of studies based on environmental DNA sequencing, comparing the results with studies based on environ-
mental DNA sequencing. While the species composition exhibited similarities between RNA and DNA datasets, the
proportion of cyanobacteria in RNA was notably higher in DNA in the euphotic zone, indicating elevated metabolic
activity. Conversely, the proportion of alphaproteobacteria was significantly lower in the RNA dataset, suggesting
reduced metabolic activity. Gammaproteobacteria proportions increased in the RNA dataset at greater seawater depths.
The co-occurrence network showed increasing complexity followed by a decrease with rising water depth. The RNA-
based network was simpler than its DNA counterpart, yet variations along the water depth were more pronounced.
Removing cyanobacteria caused a drastic change in the network, whereas the removal of alphaproteobacteria had mini-
mal impact. In conclusion, this study enhances our understanding of active bacterioplankton diversity and distribution
in seamounts through environmental RNA sequencing. The proportion of alphaproteobacteria in the total bacterial
community and their role in the co-occurrence network in seamounts may have been overestimated.

Key words: Deep sea; Environmental RNA; Bacteria; Microbial diversity; Seamount effect
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