—— Haiyang Xuebao —— - S

Mantle-mucus microbial communities and metabolic responses to Vibrio stress in the hard clam Meretrix meretrix
Wang Mengtian, Fu Lulu, Yao Hanhan, Dong Yinghui
View online: https://doi.org/10.12284/hyxb2026036

Articles you may be interested in

Comparison of the composition and functional potentials of bacterial communities in different tissues from Crassostrea sikamea, Crassostrea angulata
and Crassostrea gigas

. 2022, 44(8): 66-77 https://doi.org/10.12284/hyxb2022144

Analysis of phytoplankton and bacterial community during the first recorded massive Noctiluca scintillans bloom in the Beibu Gulf, China
. 2023, 45(5): 39-52 https://doi.org/10.12284/hyxb2023064

Gracilaria lemaneiformis
Effects of litter decomposition of Gracilaria lemaneiformis segments on environment and its succession characteristics of bacterial community
. 2023, 45(8): 130-142 https://doi.org/10.12284/hyxb2023102

Effects of acute salinity stress on the gut bacterial community structure and functional potentials of Sinonvacula constricta
. 2023, 45(11): 131-141 https://doi.org/10.12284/hyxb2023146

Metabolomic analysis of Trachinotus ovatus under flow velocity stress
. 2023, 45(5): 53-63 https://doi.org/10.12284/hyxb2023060

Bacterial community structure and assembly mechanisms in Sansha Bay, Fujian
. 2023, 45(3): 84-96  https://doi.org/10.12284/hyxb2023034


http://www.hyxbocean.cn
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2026036
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2022144
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2022144
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023064
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023064
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023102
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023102
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023102
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023146
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023146
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023060
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023060
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023034
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023034

48 3 Vol. 48 No. 3
2026 3 Haiyang Xuebao March 2026

[91. 2026 48(3) 84-97
d0i:10.12284/hyxb2026036
Wang Mengtian Fu Lulu Yao Hanhan, et al. Mantle-mucus microbial communities and metabolic responses to Vibrio stress in the hard clam
Meretrix meretrix[J]. Haiyang Xuebao 2026, 48(3) 84-97 doi:10.12284/hyxb2026036

1,2,3 2,3 1* 2*
Q. 315100 2.
315101 3. 315604)
16S rRNA
M N UHPLC-
Q-TOF/MS
Spirochaetota
Proteobacteria Bacteroidota Vibrio
Tenacibaculum Flavobacterium
/
Marinomonas
S917.4 A 0253-4193(2026)03-0084-14
1
[4-5]
[
[2-3] [6]
: 2026-01-27 : 2026-03-17
- " CARS-49
2001— E-mail 2664397368@qq.com
* : E-mail yaohanhan1020@126.com

E-mail dongyinghuill8@126.com


mailto:2664397368@qq.com
mailto:yaohanhan1020@126.com
mailto:dongyinghui118@126.com
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

85

[7-14]

[4.8]

Meretrix meretrix

[9-10]

11-13]  yye 114

16S rRNA

Oncorhynchus mykiss
Arthrobacter

Psychrobacter (23]

Aurelia coerulea

[16]
[17]
Channa ar-
gus

Staphylococcus aureus
(18]

[19-20]

16S rRNA

2

2.1
2024
2 500 4323+
6.24 mm 26.28+2.72 mm 35.54+4.53 mm
26.88 +3.68 g 7d
23+1 22+1 1
1 Chlorella vulgaris
200
1x10° CFU/mL
Vibrio parahaemolyticus
ATCC17802 96 h
16S rRNA 9 h
5
N1 N5
M1 M5 -80
96 h
30 6 n==6
5
EP
Cl C6 El E6
-80
96 h
3 4%
2.2 DNA 16S rRNA

VAMNE stool/soil DNA Extraction Kit
DNA Gene Com-
pany Limited Synergy HTX DNA
338F 5-ACTCCTACGGGAGGCAGCA-3'
806R 5'-GGACTACHVGGGTWTCTAAT-3' 16S
rRNA V3 V4 PCR 95
5min 25 95 30s 50 30s 72 40s



86

48

72 3 min VAHTSTM DNA Clean
Beads PCR 10 L 10 8
80%
PCR Index
MPPI-a/b Solexa PCR 20 pL 10
Illumina NovaSeq 6000
Trimmomatic cutadapt
QIIME2 2020.6 DADA2
2.3
4% n=3
/
4 um
1 AB-
PAS Alcian Blue-Periodic Acid Schiff staining
10 min 5min  Schiff 10 min
/ PAS
2 Masson Masson’s trichrome stain-
ing -
5 min 2 min 2 min
Nikon 80i
2.4
9 h
4 /
Agilent 1290 UHPLC HILIC
25 A 25mmol/L
25 mmol/L B
0.5 mL/min 2 uL 4
QC
AB Triple TOF 6600
Gasl/
Gas2 60 CUR 30 600 ISVF 15500V
m/z60 1000 0.20 s/spectra
m/z25 1000 0.05 s/spectra
IDA DP +60V 35+15 eV
10 ProteoWizard
.mzML XCMS

centWave m/z = 10 x 107,
peakwidth = ¢ 10, 60

50% KNN
RSD 50%  feature
25
USEARCH v10.0 97%
OoTU 0.005%
(21-22) QIIME2 Alpha
Bray-Curtis R
PCoA  NMDS QIIME
One-way ANOVA
p< 0.05
LEfSe
PICRUSt2
OTU KEGG
ropls
PLS-DA VIP>1 FC=2 FC< 05
p< 0.05 KEGG
Q< 0.05
relative betweenness centrality
3
3.1
3.1.1 16STrRNA
10 16S rRNA
V3 V4 611 600  reads
571006 46 81
7 57101 2 346
OTUs M
N 1689 990 OTUs
OTUs 333 OTUs 14.2%
OTUs 1356 657 OoTU
M N
OTUs
19.7% M 33.6% N
a
B
Shannon-Wiener -
la d
a-



87

—— 60C - - -
6 — e
| 40C - //. \
) 7 — N
2t - ?Y )
] : - 7j:7
Ot a . . .
PCoA-PC1vsPC NMDS1vsNMDS:
60CT . 0.6 .
o WS ‘
50C *i—-: 0z | 1cf
aoct -i' S R . - o 05T
*: = - \\.\‘-. _‘ . s\
30CH - I : 0L ™~y ; g oc \ )
H S . | ~_/
L om M i Fem
10c "i'i-f--i-.i.#_f { L -N \ -N
] S S . . P . . ([ S— . . .
01 3 6 7 8 91C i i 0C 02 04 O0&€ i 0 1 2
NMDSL1 (Stress = 0.027
1 M N B
Fig. 1 Clustering and { diversity analysis of the mantle (M) and mucus (N) microbiota in M. meretrix
a. Shannon b. c. - d.
e. PCoA ; . NMDS
a. Shannon-index curves of all samples; b. rarefaction curves of all samples; c. rank-abundance curves of all samples;
d. box plot of detected species numbers for all samples; e. PCoA analysis; f. NMDS analysis
a . 0.01 =M b . 0.012
60C | &N 60C |
<. 50C} [ <. s0Ct [
fa 9
| o
O ©
I 40Cr 6 40Cr
30Ct ) i 30C} ’ i
M N M N
0.02¢ - 0.01%
m 50 . T
<. . <. )
% 6l % 40C
c Q.
S : £ 40Ct =,
30CH
M N M N
2 M N a-
Fig. 2 The o -diversity index of the bacterial communities in the mantle (M) and mucilage (N) in M. meretrix
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Fig. 3 Average relative abundance distribution of the microbial communities in the mantle M and mucus N at different taxonomic

levels in M. meretrix
a. b. c.
a Taxonomic composition at the phylum level; b. taxonomic composition at the family level; c. taxonomic composition at the genus level
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Fig. 4 Bar chart of intergroup analysis of variance (ANOVA) of the microbiota in the mantle and mucus of M. meretrix at the genus level
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Mantle-mucus microbial communities and metabolic responses to
Vibrio stress in the hard clam Meretrix meretrix

Wang Mengtian®#® Fu Lulu*® Yao Hanhan' Dong Yinghui?

(1. Zhejiang Key Laboratory of Aquatic Germplasm Resources, College of Biological & Environmental Sciences, Zhejiang Wanli University,
Ningbo 315100, China; 2. College of Modern Agriculture, Zhejiang Wanli University, Ningbo, 315101, China; 3. Ninghai Marine Biologic-
al Seed Industry Research Institute, Zhejiang Wanli University, Ninghai 315604, China)

Abstract: The mantle tissue and its mucus of the hard clam Meretrix meretrix play a significant role in defending
against pathogens. However, the potential links between the composition and function of their inherent microbiota
and host immunity remains unclear. In this study, 16S rRNA gene high-throughput sequencing was used to com-
pare the microbiota composition and potential functions between the mantle tissue (group M) and mantle mucus
(group N) in health clams. Non-targeted metabolomics (UHPLC-Q-TOF/MS) was employed to analyze metabolite
changes in the mantle mucus under Vibrio stress. Furthermore, spearman correlation analysis was applied to integ-
rate the microbiota and metabolomics data, aiming to preliminarily explore potential associations between the mi-
crobiota and host immune metabolism. The results revealed significant niche differentiation between the mantle and
mucus microbiota. The mantle microbiota exhibited higher richness and was dominated by the phylum Spiro-
chaetota, while the mucus microbiota showed higher evenness, with Proteobacteria and Bacteroidota as the domin-
ant phyla. The mucus was significantly enriched in taxa with polysaccharide-degrading or potential pathogenic cap-
abilities, such as the genera Vibrio, Tenacibaculum and Flavobacterium. Functional prediction indicated that the
mucus microbiota was more active in immune- and energy-related pathways, like cysteine and methionine metabol-
ism and oxidative phosphorylation. Metabolomic analysis under Vibrio stress showed significant alterations in vari-
ous immune-related metabolites in the mucus, including succinate acid, propionate acid, and phenylalanine. Correla-
tion analysis between microbiota and metabolites revealed close associations between resident microbes and host
metabolites, such as a strong positive correlation between the genus Marinomonas and uracil, and a strong negative
correlation between Flavobacterium and nitrate. Collectively, these findings suggest that the mantle-mucus com-
plex functions as a dynamic interfacial microenvironment. Its specific microbial community structure may interact
with host metabolism, providing immunological preparedness for the host to counteract pathogen invasion.

Key words: Meretrix meretrix mantle mucus bacterial community metabolomics
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