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Fig. 1 Investigation sea area and sampling stations
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Tab.1 Information of the stomach and intestine samples
from different body length groups of Coilia nasus

| B HE A 1 TEHUA

size class number of stomachs number of intestines
L1 (<140 mm) 499 20%3
L2 (141-200 mm) 132 15%3
L3 (=201mm) 180 10x3

13 BaMawmAx

B T8 04 18 BEAT AR UR, TR K ARORs 2 T i K
ST, HIASRE N 0.001 g ML F RKFFRE, 7Eik
P GCBE T A 8 P R A U R RS AT M, A
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Tab. 2 Frequency of occurrence (F%) and percentage of
relative importance index (IR1%) of main feed
species of Coilia nasus

%

jex N L1 L2 L3
F% IRI% F% IRI% F% IRI%
Wi 3¢ Amphipoda 26 0.5 08 00 22 0.1
% £ Polychaeta 00 00 00 00 1.1 0.1
BEIFZE Mysidacea 12 03 30 12 1.1 03
12 Cumacea 12 01 00 00 00 0.0
BEJEJE Copepoda 802 742 644 353 456 33.6
1 /£2% Decapoda 00 0.0 38 34 106 139
% 112 Trematoda 47 04 53 03 7.8 1.0
2k %% Nematoda  28.1 243 455 598 394 47.1
PRUFZ Sergestidae 0.6 02 00 00 50 3.4
12 Pisces 00 00 00 00 28 06

m %228 Copepoda

- m 2k H12% Nematoda
m T H 2% Trematoda
it JE2& Amphipoda

- m BEUFJE Mysidacea

m 3EH2K Cumacea
m BT Sergestidae

m /&3 Decapoda

I B fa2K Pisces

. m %£3F 2 Polychaeta

20 40

60 80 100

HI PSR #E 43 L0/F% frequency percentage of occurrence
K2 JIEFAR R AL A R 2 M

Fig. 2 Cluster analysis of food composition of Coilia nasus for different body length groups
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Fig. 3 Dilution curves of intestinal microbial samples of
Coilia nasus in different body length groups
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Fig. 4 Relative abundance of gut microbiota for different body length groups of Coilia nasus at different taxonomic levels
a: phylum level; b: genus level.
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X I B AR LB R Alpha ZFEMEE
P00, s5R R L2 AmiErEE ACE $5%50f
Chaol #8%f K, HUUJE L34, e & L1 4, &
B L2 2 )85 i R 3 e, L1 4L,
Shannon F8£07E L1 4 P& fik, L2 F1 L3 ZAH[], 10
L3 41 715 i il o B o A B )iz, R B T A
A W) Zo A B R 3 I I 384 T, Simpson 5 45 i
N L2 dfg/h, L1 Ak, 3R L2 A 1B iE K
EYIRETE 2R, L1 A R(GR 3), Simpson
SR AT T L2 ZH 1 L3 41 T 6% g i HURE
(A2 5

® 3 NIHAREMFIKARERE R Alpha ZHMEREBS T
Tab. 3 Alphadiversity indices of intestinal microbiota of
Coilia nasusin different bady length groups

& ¥ richness

ACE Chaol
284.7£58.5 290.7+£54.6 1.1£0.2 0.7£0.1 99.9+0.0
424.4+218.0 430.1+214.1 2.4+0.8 0.2+0.1 99.9+0.0
309.5£219.6 317.0£216.6 2.4+1.4 0.3£0.2 99.9+0.0

ZFEME diversity B 2R /%

Shannon Simpson coverage

R

sample

L1
L2
L3

25 Beta SHEFESHT

FREE K s)RRAMILEZSFEAR OTU,
L1. L2 1 L3 43555 448 4>, 886 MF1 707
4~ OTU,L1.,L2 Fl L3 J¥4 CFEHLEEE 164 /> OTU,
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Fig. 5 Venn diagram of OTU overlap in gut microbiota of
different body length groups of Coilia nasus
The overlapping parts of the figure represent the number of
shared OTUs in the three groups, and the numbers in the
non-overlapping parts represent the number of OUTs unique to
their counterparts.
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Fig. 6 Cluster analysis of gut microbiota of Coilia nasus in different body length groups
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Fig. 7 Analysis of PcoA in different body length
groups of Coilia nasus
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Fig. 8 LEfSe multilevel species map of gut microbiota of Coilia nasus in different body length groups



1112

[ R

%31 %

g_Psychrobacter

LEfSe bar

g_unclassified_f_Planococcaceae I

f Brevibacteriaceae

g _Brevibacterium [

o_Stretomycetales

g Streptomyces I

f Shewanellaceae

f Streptomycetaceae NN

g_Shewanella

g_norank_Rhizobiales_Incertae_Sedis (I
g_Blautia I

f_Polyangiaceae NI
£ Geodermatphilaceae  EG— = U
g unclassified f Rhizobiaceae [N m L2
g TM7. (I m L3
0 05 10 15 20 25 30 35 40 45
LDA score (log,o)

B9 JIEEAN R A 20 B B T HE LDA F I P

Fig. 9 LDA discriminant histogram of gut microbiota in different body length groups of Coilia nasus
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Study of the gut microbial diversity of Coilia nasusin the Yangtze River
estuary based on 16SrRNA high-throughput sequencing technology

YANG Guoxiangl’ 2, LI Dan" 3, YU Wenwenl, LI Shihu3, SHI Jinjinl, TANG Jianhual, MENG Qianl, TANG
Chengnuo"®, CEN Yonghua*

1. Jiangsu Marine Fisheries Research Institute, Nantong 226007, China;

2. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China;
3. College of Marine Science and Fisheries, Jiangsu Ocean University, Lianyungang 222005, China;

4. Jiangsu Fishery Law Enforcement and Supervision Center, Nantong 226006, China

Abstract: To investigate the variation in gut microbial diversity with food composition in Coilia nasus, 16S rRNA
high-throughput sequencing technology was used to analyze the gut microbiota diversity of three different body
length groups (L1: <140 mm, L2: 141-200 mm, L3: =201 mm) of C. nasus in the Yangtze River estuary. The

analyses showed that copepods and nematodes were the main baiting taxa for C. nasus of the different length
groups, and the clustering results showed that L1 was clustered into a single group, while L2 and L3 were
clustered into a single group. A total of 726 genera and 378 families of microorganisms belonging to 30 phyla
were identified in the intestinal samples. At the phylum classification level, the dominant groups of
microorganisms in the different groups of C. nasus were similar, and were mainly composed of Actinobacteriota
and Proteobacteria. Planctomycetota was only found in the intestines of L3 group. Rhodococcus was the common
dominant genus in the intestines of C. nasus of different body lengths, with the highest abundance in group L1
(82.0%) and the lowest in group L3 (27.0%). Photobacterium was present at a certain percentage in all three
groups. Alpha diversity analysis revealed that the gut microbial diversity of C. nasus increased with body length.
Clustering analysis using the Bray-Curtis distance algorithm revealed that the clustering results of gut
microorganisms among different groups were consistent with the clustering results of the stomach contents
analysis. L1 was clustered into one group alone, and L2 and L3 were clustered into one group, which indicated that
the composition of the food was closely related to that of the intestinal flora. Principal coordinates analysis
showed that the L1 samples were separated from those of the other two groups, while the L2 and L3 samples were
clustered together, which indicated that there was a difference in intestinal flora between the three groups. This
study revealed that the food composition, feeding habits, and living environment of C. nasus were closely related
to the composition of the intestinal microflora, which may provide a scientific basis for the conservation and
rational development of C. nasus resources.
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