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Fig.1 The sampling stations in the Changjiang (Yangtze) River estuary



775

SBE32 (Washington Seabird Company,

Washington, USA), (
0~2 m) ( 20 m) 6L(
3 , 2L), 3 pm
(polycarbonate, Millipore, USA) 0.22 pm
(polycarbonate, Millipore, USA) ,
(B um  0.22 pm) 5 mL ,
-20°C
-80 °C ,
3 um

R 0.22 pm
(LaMontagne et al, 2003;
Liu et al, 2019; Zhao et al, 2021)

1.2
pH
(DO) (CTD, SBE 32 )
(
, 2007), 3 , NO,
, NO, ;
CcOD , SiOf[
, PO :
TA pH ,chla
1.3 DNA PCR
Fast DNA SPIN Kit for Soil
(Q-BIOgene) DNA,

NanoDrop 2000 (Thermo Scientific)

DNA 515F (5'-GTGCCAGCMGCCGC
GG-3')  907R (5-CCGTCAATTCMTTTRAGTTT-3')
16S tRNA V4-V5 PCR PCR

: 5xTransStart FastPfu Buffer 4 pL, 2.5
mmol/L dNTPs 2 puL, (5 pmol/L) 0.8 uL,
(5 pmol/L) 0.8 pL, TransStart FastPfu DNA

0.4 uL, DNA 10 ng, 20 uL,
3 PCR 2%
s I1lumina
HiSeq2500
NCBI , PRINA754510

1.4
Fastp (https://github.com/
OpenGene/fastp, 0.20.0 ) s

200 bp ( <25)
(Chen et al, 2018); FLASH (http://www.cbcb.umd.
edu/software/flash, 1.2.7 )

(Mago¢ et al, 2011); USEARCH
s unoise3 ASV (Alloui et al,
2015); SILVA classifier
, Silva 16S rRNA (v138),
70% (Pruesse et al, 2012), «“
R vegan (Oksanen et al, 2013)
o- s ACE Chao 1 Observed
Shannon (Tukey’s
HSD) o-
B- Bray-Curtis
(PCoA),
(ANOSIM)
fastTree
(Price et al, 2010)
(RDA) (Ter

Braak et al, 2002), permutation (1000 )

>

1.5
Sloan
(Sloan et al, 2006)
(Stegen et al, 2013)
R microeco
(Liu et al, 2021) B-
(BMNTD)
) p- (BNTI)
, BMNTD  BMNTD
(BNTI  <-2) (BNTI ~ >2); BNTI
-2 2
Bray-Curtis  Raup-Crick (RCbray), RCbray
<-0.95, -0.95~+0.95, >+0.95
2
2.1

1 COD
0.948~3.358 mg/L;
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DO 3.756~5.381 pmol/L; 23.37~ 22.853~57.498 mg/L; PO, 0.48~1.55 mg/L
26.63 °C ; 17.75~29.71 :NO, 29.832~191.699 mg/L

; pH 7.91~8.21 ;chl a 041~ ; NO, 0.254~ 1.315 mg/L; TA
6.82 ug/L Sio; 2.24~2.69 mg/L

F1 BXRESNINESEEREE

Tab.1 Environmental factors of each sampling sites

3— e 2 —

O gy Nl gy e mghy 9D )
A1BF 22.581 25.29 7.9 4.536 37.910 1.546 43.275 3.194 0.254 2.630 0.406
A1BP 22.587 25.29 7.9 4.536 37.910 1.546 43.275 3.194 0.254 2.630 0.406
A1SF 22.312 25.43 7.9 4.567 40.483 1.087 48.502 3.358 0.196 2.686 0.812
A1SP 22.315 25.43 7.9 4.567 40.483 1.087 48.502 3.358 0.196 2.686 0.812
A2BF 29.706 23.37 8.0 3.923 190.442 0.759 22.853 1.193 0.929 2.512 2.445
A2BP 29.706 23.37 8.0 3.923 190.442 0.759 22.853 1.193 0.929 2.512 2.445
A2SF 20.936 26.09 8.0 5.047 191.699 0.731 48.138 1.337 0.679 2.415 1.387
A2SP 20.936 26.09 8.0 5.047 191.699 0.731 48.138 1.337 0.679 2.415 1.387
A3BF 26.979 24.29 8.0 5.214 49.134 0.478 30.512 1.450 1.315 2.572 1.786
A3BP 26.979 24.29 8.0 5.214 34.306 0.478 30.512 1.450 1.315 2.572 1.786
A3SF 17.875 26.63 8.1 4.319 93.421 0.834 57.498 1.009 0.717 2.542 3.517
A3SP 17.877 26.63 8.1 4.319 93.421 0.834 57.498 1.009 0.717 2.542 3.517
A4BF 23.743 24.53 8.0 5.381 29.832 0.562 39.629 2.150 0.910 2.448 0.851
A4BP 23.743 24.53 8.0 5.381 29.832 0.562 39.629 2.150 0.910 2.448 0.851
A4SF 19.279 25.97 8.2 4.005 84.191 0.525 54.945 1.812 0.891 2.312 6.820
A4SP 19.279 25.97 8.2 4.005 84.191 0.525 54.945 1.812 0.891 2.312 6.820
AS5BF 20.865 25.00 8.0 4.608 33.383 0.825 55.431 1.302 0.756 2.382 0.843
AS5BP 20.760 25.03 8.0 5.460 33.383 0.825 55.431 1.302 0.756 2.382 0.843
AS5SF 17.760 25.67 8.0 3.756 48.719 0.712 45.220 0.948 0.640 2.239 1.594
A5SP 17.760 25.67 8.0 3.756 48.719 0.712 45.220 0.948 0.640 2.239 1.594

:Al,A2,A3,A4, A5 ;B ,S ;F ,P
Pearson Chao1 ACE Coverage
, 2 (P<0.01), 3
(P<0.01), (P<0.01) Shannon 2.988,
a pH Shannon 3.238,
(P<0.01) Shannon
(P<0.05) ,
2.2 Bray-Curtis PCoA
) )
1 812 712 , >
897  ASVs Chao 4 ANOSIM , R
1 ACE Coverage Shannon 0.05744, P 0.15,

(FL) (PA) a ,
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FL PA (R*=0.562)
0.547 7%* 0.482 5% (PA: R*=0.562)> (FL:
0.628 2** 0.562 4** R2=0.551) (m)
DO 0.092 5 0.000 9 (Nm=113 21)> (Nm=797 9),
NO, 0.1305 0.127 6
PO. 0.130 5 ~0.0399 ’
SiOii 0.581 4** 0.440 8*
COD 0.1153 -0.1570 (MNTD)
TA -0.028 5 -0.118 2 ’
NO, 0.353 0* 0.116 5 >
chla 0.224 5 0.484 1*
pH 0.200 2 0.348 2 S
¥ (P<0.05); ** (P<0.01) 100% ( 9)
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THE ASSEMBLING OF FREE-LIVING AND PARTICLE-ATTACHED ARCHAEA
COMMUNITIES IN THE CHANGJIANG RIVER ESTUARY IN SUMMER

SHI Jing, ZUO Ya-Qiang, CAO Ping-Lin, FAN Ying-Ping, QU Wu, WANG Jian-Xin
(Marine Science and Technology College, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract The Changjiang (Yangtze) River estuary is a typical area for studying the ecological role of marine
microorganisms. However, there is no systematic study on the distribution and assembling of marine archaea in different
lifestyles in the estuary. In this study, samples of archaea with different lifestyles were collected from seawater of the
estuary in summer. Metagenomic technology was used to sequence the archaea; and their diversity, distribution, and
environmental drivers were analyzed. Neutral and null model methods were used to study the mechanism of community
assembling. Results show that the Crenarchaeota was the dominant archaea in the estuary. At family level, compositions of
archaeal communities varied with lifestyle state. For examples, Marine Group Il was more abundant in free-living state,
while Bathyarchaeia was richer in particle-attached state. Similarity between free-living and particle-attached archaea was
high, indicating that most archaea could live in a dual life styles of free-living and particle-attachment. Temperature,
salinity, and silicate content were key factors affecting remarkably the archaeal communities of both lifestyles. Nitrite
affected significantly the free-living archaea community, and chlorophyll-a significantly affected the particle-attached
archaea community. As revealed in the neutral model and zero model, assembling of the archaea community in the estuary
was controlled by stochastic processes, and ecological drift (76% in contribution) was the main assembling way of particles
adhesion. For the free-living life of archaea community, the assembling relied on the diffusion limit, homogeneous
diffusion, and ecological drift.
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