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(Hugler et al, 2011; , 2011; Ducat

et al, 2012; , 2017; Hoshino et al, 2020),
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( , 2012; Liu et
al, 2014; He et al, 2022; Yang et al, 2022),
13 bR} , 5 t
( , 2003),
( ,2021) )
( )
033 g , 0.13 g (Kautsky et al,
1987) ,2020
0.28 Tg R
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(30°42'N, 122°46'E) ,
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(Sophisticated Ocean Front and Fisheries

Investigation, SOPHI), >30 km (N1
Ml N2 P2) (D
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) -20 °C ,
1.2
(GB12763)

(Malvern Mastersizer 2000)
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(DZ/T 0279-2016)
carbon, TOC)

(total organic
(GB/T 30740-

2014) (dissolved organic carbon,
DOC)
( , 2019); (particulate
organic carbon, POC) Cambardella  (1992)
2 mm 50 °C
4°C ; 10 g )
30 mL 5 g/L 15h
(25 °C, 90 r/min); 53 um
>53 pum
( , 2006; , 2019)

(readily oxidizable carbon, ROC) 1:0.2 Ky,Cr,05-
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Fig.1 Map of the sampling sites
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> MBC) / TC x 100%
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B341F (5'-CCTACGGGNGGCWGCAG-3") B785R 1.5
(5'-ACTACHVGGGTATCTAATCC-3"), 5
KAPA HiFi HotStart PCR Kit (KAPA Biosystems, (Takai et al, 2005; ,
Roche, ) KAPA Library 2019), qRT-PCR
Quantification Kit R [llumina 6
MiSeq ( ) (PE250) , 1 16S rDNA
, DNA ,
1.4 10 uL PCR
(Raw reads) , (TaKaRa, ): 5 puL 2xSYBR,
Barcode 2 uL DNA (10 ng/pL), 0.2 pL Primer-F (10 pmol/L),
100 bp Vsearch v2.13.6 (Rognes et al, 0.2 pL Primer-R (10 pmol/L), 0.2 pL ROX 2.4 uL
2016) s RNase-free water ABI 7900HT R
(Clean reads) OTU (Operational Taxonomic Unite) , 95 °C 30 s,
97% R SILVA 132 95 °C 55,60 °C 30s,72°C 30 s, 40
, MOTHUR (Schloss et al, , 60 °C 95 °C
2009) OTU (Reads<?2) 3
( ,2022), 1.6
Alpha Beta (redundancy Alpha
analysis, RDA) R v4.0.3 Microeco (ANOVA),
(Liu et al, 2021) Phyloseq (McMurdie et al, 2013) Student-Newman-Keuls (SNK) P<0.05
Vegan (Oksanen et al, 2007)
F1 EREEPIGEERNTESIMFET
Tab.1 Amplification primers for function genes in carbon fixation pathway
(5'—3"
bhL RublgF: GAYTTCACCAARGAYGAYGA;
-1,5- / ¢ RubIgR: TCRAACTTGATYTCYTTCCA
I RublI331F: AACAACCARGGYATGGGYGA;
¢ RullR2: TGRCCIGCICGRTGRTARTGCA
A porA900F: GATCAGGTCCTTCAGNCCNTTCCC;
por porA1101R: RTCICTTYCICCIARACC
17 nif]2459F: CIGGITGYGGIGAAACICC;
. nifJ2933R: CCIATRTCRTAIGCCCAICCRTC
2- » 00rA67F: TTCTTCGCTGGGTAY CCNATHACNCC;
oor 00rA345R: CTTGCAGCCTGTNGGMAKNCCNGT
ATP- B 892F: TGGACMATGGTDGCYGGKGGT;
ac 1204R: ATAGTTKGGSCCACCTCTTC
16S rDNA 1369F: CGGTGAATACGTTCYCGG;
! 1492R: GGWTACCTTGTTACGACTT
) (19.95 pum) (<2 pm) (2~
20 pm) (>20 pm) ( 2a), P2
2.1 (69.72%) , 4
(T1) , (T1) (68.80%)
(N1 M1 N2 P2) M1 (78.60%)
(2
pH 7.2~7.8 (RC) T1 (27.92%),
) « 2 N1 (26.87%) M1 (20.22%) N2 (19.22%),
13.18 pm, P2 (208.93 um) NI P2 (8.28%) (DOC+
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Fig.2 Sediment particle size analysis
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Tab.2 The analysis of carbon-nitrogen components
T1 N1 N2 Ml P2
TC/(g/kg) 12.5 14.7 14.1 13.8 12.2
/ /% 26.64 42.38 33.76 41.16 34.43
/ 1% 2.32 0.95 0.85 1.45 1.07
/ 1% 2.72 2.11 1.84 1.88 1.48
/ /% 7.28 0.48 0.14 0.58 0.66
/ 1% 1.52 1.43 8.87 1.88 12.62
/ 1% 27.92 26.87 19.22 20.22 8.28
/ 1% 12.32 3.54 2.84 391 3.20
1% 27.33 1.12 0.42 1.41 1.90
TN/(g/kg) 0.2 0.9 0.8 0.7 0.6
/ 1% 5.06 1.12 0.78 0.72 1.19
/ 1% 0.75 0.11 0.13 0.16 0.24
/ /% 0.22 0.07 0.07 0.10 0.13
/ 1% 4.35 0.36 0.43 0.68 1.33
(TOC/TN) 16.65 6.92 5.95 8.11 7.00
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ROC+MBC) 12.32%, 3~4 : T1 (18.96 mg/kg) > N1 (13.27 mg/kg) > P2
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Fig.3 Examination of X-Ray photoelectron spectroscopy for sediment
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MICROBIAL DIVERSITY AND THE POTENTIAL CAPABILITY FOR CARBON
FIXATION IN SEDIMENTS OF MYTILUS CORUSCUS FARMING AREAS

WU Zi-Qi, HE Yu-Tang, YANG Yan-Ke, TAO Yu-Lin, WU Jun-Nan, JIANG Zhen-Nan,
YAN Xiao-Jun, LIAO Zhi, LIU Xue-Zhu, HE Jian-Yu

(Laboratory of Marine Biological Resources and Molecular Engineering, College of Marine Science and Technology, Zhejiang Ocean
University, Zhoushan 316022, China)

Abstract Marine blue carbon is an important field of carbon sink research, and clarifying the compositional pattern of
sediment organic carbon in different habitats is one of the current research key issues. In this content, the special habitat of
the Mytilus coruscus farming area was taken as the object to analyze the carbon and nitrogen composition pattern in the
sediment. The potential ability of carbon fixation in sediments was further evaluated by combining sediment microbial
communities and the relative abundance of the Calvin cycle and reductive tricarboxylic acid cycle pathways. Results show
that the accumulation of recalcitrant carbon in the sediments of the M. coruscus farming area was greater than that of
non-aquaculture area, and the nitrogen component existed mainly in the form of ammonia nitrogen. Meanwhile, the high
microbial biomass carbon and microbial biomass nitrogen indicated that the carbon turnover was faster in the sediment of
M. coruscus farming area, and the difference in characteristic carbon and nitrogen- component was obvious. The results of
bacterial high-throughput sequencing showed that Gammaproteobacteria and Deltaproteobacteria were the dominated taxa
in the sediment composition in M. coruscus farming area. The microbial taxa were significantly correlated with carbon
components such as particulate organic carbon and recalcitrant carbon. The abundance of Family Thiomicrospiraceae,
which was significantly positively correlated with recalcitrant carbon, was higher in sediments of M. coruscus farming
areas than that of non-aquaculture areas. Six key function genes, including ¢hbL, have been detected in the sediments of M.
coruscus farming areas, with high carbon fixation ability. This study provided a novel perspective for further exploration of
organic carbon source and microbial carbon fixation efficiency in blue carbon habitats in the future.

Key words Mytilus coruscus; sediment microbiome; diversity; carbon fixation



