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VL PG48 VLTI 80 BH 1 980 DX 4% SRATE it A S 6 21
PEAT SR | DL B 2023 4F 3 ] 7GRN 55 4 455 %
Y Ml B A A L, 4 40 T BH 1) ) 85 R
Tt A 5% R T KA R K D (S6) Ak AL (S2) .5 A

o 73 45 R et b SR T 98B FH 2K 381 (S5) , 3 H 47y J i

5% SR TGl (S 1) R L, SRA: 558 B 1137 % 2
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Fig.1 Sampling point and the migration route
x1 JNIHMEMASENEER
Tab.1 Sampling basic information of Coilia nasus and Coilia brachygnathus
I 2.
RIEHL ey I
Sampling location Longitude and latitude ~ Sampling time  Species Group Number /J& Jength/em om Body mass/g
_ L (LR P
?KIJ—{”I?E/H:EX) 116°33F
antze faver 29°53'N 20233 T CC-3 9 23.00£2.45 19.67+2.05  50.00+4.08
Mainstream (Pengze
section)
2023.4 PC-4 9 34.33+1.25 31.00+0.82 115.33+24.53
ot 1
116 01'E~ 2023.5 PC-5 9 35.33+0.94 32.00+0.82 112.67+4.87
iR 116°23'E
Poyang Lake 29°00'N~ 2023.3 PD-3 9 35.33+1.25 31.33x1.25 123.83+17.46
29°39'N 2023.4 FifiE%  PD-4 9 2933x1.70 26.00x1.41  65.1748.99
2023.5 PD-5 9 24.00+3.74 20.00+2.94 35.00+14.71
2023.1 5 QC-1 9 30.67+1.70 27.33+1.25 109.83+19.54
TRV K 1213 E3 127N 2023.6 TQC-6 9 27.00+1.41 23.69+0.94  50.83+8.39
Qingcaosha Reservoir 2023.1 B QD-1 9 23.8320.24 20.67x0.47  43.17+7.03
S AT
2023.6 QD-6 9 22.67+2.62 19.67+2.62 33.00+£9.90
UGy v o o
R 122°23'E30°45'N 2023.3 ] SC-3 9 24.33+0.47 21.67+0.47 42.00+2.16

Shengsi waters

1.2 HREE

B RAERERBEHLIE I 9 A TE T B A6 F

NHZEERERE AR RS |, FE 5 T TT 8%
SR AT AL T IR BT T, s Hh e B i . B
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o T TR SR L, P B W) D B[]
FHAEBRE K G BE L BRI 18 N 259, -8 0 22 vl
TR I BE M AR L 5 3 AL BT Y
R — 21 R VR R BT 2 mL IR
FFTF =80 “CHEARIMR IKH HERAT
1.3 40 2 DNA REURI

W DRAT BIREAS 26 22 |3 JR AR 2R )RR
(A R A AT o i E.Z.N.A. soil DNA kit
(Omega M5636-02 )44 HiJi7 1 &I #F Ff 7% 119 52 DNA
i3 19 B R MEEE A F Uk KT DNA JT 6, I ]
NanoDrop 2000 il ;& DNA [k FE R4 . it
I 51 % (5'-GTGCCAGCMGCCGCGGTAA- 3') #ll
T ¥ 51 9 (5'-CCGTCAATTCMTTTRAGTTT- 3')
P14 16S rRNA 1) VA~V5(a) A]ZE X . PCRY 1Y 2
F¥:95 "C'F 3 min FULRTE; SR 5 HEAT 27 AMEER,
AMEFALEE 95 “CAEME30s,56 CIR K 305,72 °C
IEM 30 s, ST fE 72 CF AN 10 min, 4 “CLRAF
PCR J2 W B 1K Z& : 5xTransStart FastPfu 2% iR 4
pl, 2.5 mmol/L dNTPs 2 pL, b . Fi#fgI ¥ (45
pmol/L) £0.8 L, TransStart FastPfu DNA B4
0.4 pL, DNA FEHR 10 ng, FJC B BZE K #h 2 2 20
[TA S )5 , 7F lllumina MiSeq SF- 4 (Ilumina, San
Diego, USA) Lill)7, e 320 Hi AL .
1.4 REENFERNENEREST

i F Qiime cutadapt trim-paired & Y] BR 51 4
A B, I BR R DR E (9 77 41 5 38 3 Qiime dada2
denoise-paired J& F DADA2 #4791 (1 o 4% . 25
W PR L m A AR, EMZ R, A IF
ASVs(Amplicon Sequence Variants) [ FF1iE 7 51 Fll
ASV £4% , 3 22143 Singletons ASVs (1E 2 KFEA
FPA SN 1 B ASV, BRIAERIE) . h T AT 7
I EE S A B GE it (] R 5 AT fir A AR A
rh AL B I i BT R A HEAT TR BE A3 A 1 43 AT
T e 18 B PP 9 JLAR T MLBCE v, X R 91 AT
OTU 43 #r , Kl UCLUST LAMIBIE 97% o ofi itk
A OTU RN 430 FERED OTU e+ i
= P FIAE i OTU AR P31, LI — 284
HTAE ot ] ) o = o R 22 5
1.5 HIESH

T BB A T LT AN T3 Wy A 7 Y Alpha
ZFEME, LL Chaol F8ECERMEE &, LA Shannon F1
Simpson f§ ZRAE ZFEPE , LA Good’ s coverage 1
Y E I i B i /AW
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Chaol = Sobs + n,(n,-1)/2(n,+1) (1)
21 : Chaol Al 1Y OTU 455 Sobs > WL 5] 11
OTU % n, i A 1 55 FF 5N OTU XL H 5n, 0 HAT
275 OTU %L H .
Hypoo== > P 10, p, (2)
Dygppn=1->"_ ! (3)
B AR B T B AR e
N p B2 BEHLIBR AR RIS AR p? o
Beta 2 Ff P J2& i & & A& 4% 43 1 (Principal
coordinate analysis, PCoA ) HAE T & M EEH6 AR 1k
(A [T 9 22 (8], P e 2 8 ) R S P 8 o i B
SRR FEE T TR R R R R A B R R P
B Jn R S (R AT R OT OF i R IR
Hu R B IR FEA BRSO AR

2 HERE50Hr

2.1 BEEHENNFRE

£ OTU 7K (] 2a) b, il 6 52 BRAS [R] A ¥4
ISR B AR S TR EE A A B 1L (H
£ Shannon 45 08 51 #h £k (& 2b) b, BT A RE 5 19
£ 38 TF- 2%, R WIIP IR B O 48 2 % Fe i >
HIAEAS BT 5 1 2R K o R A B 5 Jr 46
319 16S rRNA FE[H V4-VS & 78 X P340 & 11
BG4, AT DL WA A i T8 TR 09 248 G o 15
=

DA A S Shy i A s 5 G T #4005 kg 24 A
P Fh SR (K13) , 25 3 e e T e A i
B BEAE BAEA B R B R T BB &
PR 1 0BT ) i, e it 48 2 B SR B TR E
PO RE N LY NN ES RN SR A 3
I, RBIREAS G 1 LA WA 35 (0 ) b 2H
2.2 ERPEM B E DR ARE B8R T8
P B B B A A LB

N2 F] UL, R BH I 35 RV A AN W) A
173 19 70 5% g T T RO RS0 B i AR P 20T 1.0, i —
A F WAL v A I T 10 TR AR SR AR IR, B
AT SEPERS R o 7E Alpha ZAEHESMHT Y, Chaol 4
EBOR, OTU B H B2, K it 1 Ji 38 181 74 b
Bz, B B E ARV 5 B2 A0S o Shannon
F1 Simpson FE AR TP ZHEVE BB BR , FoR
RETE Z AR o 4551 W R AR RE A4 T 8% 2 [6]
Ji7 T TR AR Y R BT RN 2 R A A 22 S - (1) U
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T2 i 18 T A BE (Chaol $8%0) 13
Z ¥ P (Shannon 45 % . Simpson #5 %) 155 T # FH
T, T TV K PR REA i 38 T B 0 R A AR

TE TR g RN 22 R 2 v TR ) X
YD K 2R B Ve S, 15 P I i 2 RV i
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Fig.2 Rarefaction curve of different samples
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Fig. 3 Rarefaction curve of species accumulation curves
2 718 Alpha SSRGS TR
Tab.2 Alpha diversity index statistical table of Coilia nasus
T 2 ’ = S 2l A ek
TR, Waters 2l Group Chaol 544 Chaol B E Good’s EARIEH * . ARIEEL
coverage Shannon Simpson
AL ()
Yangtze River Mainstream CC-3 699.27+5.49 0.998 7+0.000 1 5.48+0.01 0.91+0.00
(Pengze section)

‘ pPC-4 224.96+111.53 0.998 9+0.000 5 2.51£1.79 0.58+0.22
i PC-5 288.49+3.13 0.999 7+0.000 0 1.95+0.01 0.35+0.00
Poyang Lake

Mean+SD 256.73+31.77 0.999 1+0.000 4 2.23+0.47 0.47+0.12
QC-1 102.93+7.59 0.999 5+0.000 1 0.76+0.01 0.19+0.00
Rk e
. . QC-6 187.24+2.30 0.999 3+0.000 0 1.52+0.00 0.33+0.00
Qingcaosha Reservoir
Mean+SD 145.09+42.16 0.999 4+0.000 1 1.14+0.38 0.26+0.07
U] 3 ol
et SC-3 342.76+180.47 0.999 6+0.000 3 4.26+2.43 0.71+0.33

Shengsi waters
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i 3 F A& A5 43 A (Principal coordinates
analysis, PCoA ) B HE A R B 46 B 2 i B )5 L 76
Gt B 2 T AT e, I 85 K PR B b £ BE i A
ARIPEROC R . 4T /R B BH A 71 5% (PC-4 . PC-
5) VLTI (23 B ) (CC-3) JI 5% i 38 D A
A F LN PCo2 ARBRIMIE W — AN, b 3 My 2
B 1t (CC-3) 15 H 45 A BH ) 71 8% (PC-5) 4
WAEA I -8 &, T 4 F 453 85 BH i1 71 5% (PC-4) 3
HREAPA — 21 5 H AP W5 55, 5 3
A5 T185% (SC-3) FEA SR AE —A> X I, 765 FH 380
JIBREA 555 B yb JI AR A B 73 B s SC-3 4 —
A F RV IR L ES i, K]
B I R SR AL 4) .

0.3
02F o <
01 F + o

0 .
-0.1 | *
_02 +
-03 F <&
-04 +
-0.5 +
-0.6 - %
-0.7

PCo2[17.1%]

-04 =02 0 0.2 0.4 0.6
PCol[48.3%]
Hir €C-3.PC-5.QC-1.QC-6 47 3 HE G T A, PC—4 1 4L 505
HE.
CC-3, PC-5, QC-1, and QC-6 each have three sets of overlapping
data, while PC—4 has two sets of overlapping data.
B4 JIEFEREH LRI
Fig. 4 Principal coordinates analysis of intestinal flora
of Coilia nasus

T3 2K BT 1% W) Al iR 2R E
PGt ks /N T 1% AR 2R BT B IF,
FFir 44 4 “others” o ARl ZK I ] 8% fi7y 18 w1 HE 3 22
53 9 fBH 18 1) (Pseudomonadota) | T T4 1]
(Bacillota) | 48 #T & '] (Bacteroidota) | it £k & |]
(Actinomycetota) . 7 BK i [ ] (Deinococcota) | i ¥
["J(Cyanobacteriota) .77 %% [# | ] (Planctomycetota )
¥ FF B ] (Fusobacteriota) . 3 J& {K
(Mycoplasmatota) i #T I8 '] (Acidobacteriota ) &5
10T T Sa) o BN TT 2R A0 B AEAS [R) K B8] 65
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i 3 %) B W A 25 5, TE 2 R0 BH ) R I
DI T 1) AT B DR BT S A
I, MAETT FEvb JTEE bl /b (5 B M o 1) AE 75 =
VK P8 v ) = DR T 480 B A Ay A Ja

A [R) 7K 870 45 g 3 TR A S K 2 N
ok % 48 [ TR & (Hoeflea) V0 75 IR T# & (Serratia) |
W 7 & (Clostridium) ERFT 1 J& (Phocaeicola) W&
Y& FT 18 (Psychrobacter) . 75+ 1 J& (Ralstonia) (A~
AT 1 I8 (Acinetobacter) $FT T8 J& (Bacteroides)
IR R4S I8 (Delfiia) % 94N & (I Sh) . £EA
[F] K dgl 25 i )R RS = B2 A A 0 2 25 5 B )
T TR J8 1 322 93 1 45 iz T T A R A6 B 980 0 45 i 1
AT L 30A (EAE T 5 vb ) Ry 7] 65 v
b FOBER s AR i A B G T s 1 522 45 1185 4
JIE A b — 2 W) ABAE 7 b T 5 Ry ]
% R R RI 00 ANIR] K S8k 22 18] 1 85% 17 18 T A
1% 22 S 2 B K PR 358 T BE X 10 1 TR AR 114 20 1™
CRTES AR
2.3 EPRMINE E D oK B G R BT A5 iE W A A AL
A

HY 2% 3 AT, A0 BH 1 A0 FE VD AEAS TR A 13 1
R 1 5 J T TR R A ot B i B AT 1, B R A
FERMESRAR# K. 7€ Alpha ZREVESMHT R BL: (1)
0 B 9893 R 1 65 A A 174 M 3 R A A T 9 b OK
J 1) 2 B B v AR AR I R B R 2 AR 5 (2) %
T L, 4 A 0 BEBHI (PD-4) B4 i 38 1 1 5
JE W35 T 3.5 A A0, [R)RESR T 380 BH T8 4 L
ORI , 4 H 0 AR E e R Z R L 3 A
(GEGSTE -2/

PCoA 43 H 5k 715« 70 BH i) % 651 5% fizp 1 0 A A
AR EUT PCol Tl AL b 73 A1, 1 7 5 Vb JeL 6
B REAS 2 PCol IE PRl AR BR 2317 , RBP4~ 7K
ol L R i 1 R ZEL 22 S K (181 6) o 5 1 86
BH 38 J& 6055 (PD-5) 55 3 (PD-3) .4 (PD-4) H {5 %6
PR FEA B R385 . i T AR Ay 1955 H b J
L 8 R AR A S T, R BT Z B AH
IR, 22 SN BT 0 X [] — 3t 05 )
BN Ri S AL
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100 rpsy =— = == = p== ] Others 100 il Others
| | | - Acidobacteriota — Delftia
< I Mycoplasmatota < _ Bl Hungatella
S 80+ _— [ Fusobacteriota 5 80| | B Bacteroides
Q Q
= — | B Planctomycetota £ B Acinetobacter
= I ] Cyanobacteriota g I Ralstonia
é 60 ] Deinococcota é 60 | [ Psychrobacter
o [ ] Actinomycetota o [ Phocacicola
g [ ] Bacteroidota = [ Clostridium
E 40 b [ | Bacillota E 40 F [ | Serratia
il [ Pseudomonadota sy ! [ ] Hoeflea
i i
= 20t = 20+
= =
0 n) 1 b‘ 1 c) 1 \ 1 b 1 ’b I O n) 1 u 1 c) 1 \ 1 b 1 q) )
QCJ QC/' ch 09' 09' %Q/ OC/' QCJ ch 09, 09' %CJ'
FEA Sample FEA Sample
(a) IIZKF BB R 53 A (b) JE K iE R A
The intestinal bacterial community The intestinal bacterial community
abundance at phylum level abundance at genus level
5 NSBERHEST
Fig. 5 Intestinal bacterial community abundance of Coilia nasus
®3 EET Alpha SHEMIEHSITR
Tab.3 Alpha diversity index statistical table of Coilia brachygnathus
7K Waters 2 Group Chaol #5%K Chaol AT Good’ s coverage FATEEL Shannon - FRFE L Simpson
PD-3 265.6+122.17 0.998 2+0.000 8 1.56+0.57 0.38+0.15
FELBH W PD-4 470.76+89.14 0.999 2+0.000 7 4.32+0.57 0.79+0.10
Poyang Lake PD-5 202.47+4.34 0.999 7+0.000 0 5.06+0.01 0.90+0.01
Mean+SD 312.95+114.53 0.999 0+0.000 6 3.65+1.50 0.69+0.22
QD-1 97.52+3.57 0.999 5+0.000 1 0.75+0.11 0.20+0.00
H R
. . QD-6 80.48+1.69 0.999 7+0.000 1 2.00+0.00 0.64+0.00
Qingcaosha Reservoir
Mean+SD 89.00+8.52 0.999 6+0.000 1 1.38+0.63 0.42+0.22
) : SED3 T4 2 S - OB AT I e
A 5%51 i) L #T W ] (Bacteroidota) #1 Ji{ £k ]
04+ i . ey - .
S * QD-6 (Actlnomycetota) FERE WHEKEE (Serratia)
Ls) e .. -~ s - —
% 02+ A2 T & (Clostridium ) =03V & |, A & v
[N] e —HEs Ty N —H s L T NNY N
S o 5% 1y T TR RE TP SO T T DRI R ] o e b
=%} TN N e .
o o R ) [C T & (Hoeflea) TR IR A7 1 & (Delftia)
-0.2 F & S, L degy s = N N T
o AT o Rl IBAN [ H 47 22 18] ) i 3 20
0 e M2 SN R RO AL AT TE 3.4 H iy

PCol[37.2%]

FePD=5.QD~1.,QD-6 41 3 41K 5, PD-4 LR 5
PD-5, QD-1, and QD-6 each have three sets of overlapping data,
while PD—4 has two sets of overlapping data.
6 3 ARETRGIE B A E AR
Fig. 6 Principal coordinates analysis of intestinal flora
of Coilia brachygnathus

AR A i T8 117K P R AP B4 B 20 A
(P7) B, 368 BH ) R e b oK P 2 [ S s 1)

J B R REASC AR 1] 3R R AR A ], 75 5
AT 1 H A6 H B EEEREAS LS T A
PRE AR R o 5 3 780 BH 18 J A 5% 1 3 .4 H 43 A8
b, & 5 Bl B '] (Pseudomonadot) . 1 ¥ []
(Cyanobacteriota) i 2 Jl /b, $UFF B ) HCZR A7)
AL HE—2LUE R S 47 380 BH T i An s A A ]
RERIR T ANEIH Ty o T AAS[R] 7K SRR 55 ) 17 1 TR
TR B 52 1) R T () — DX 3ROAS [] ) A A8 52l
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100 g wi=imiEm Bl Others 100 - ] j I [ Others
— Bl Acidobacteriota Bl Dclftia
= Bl Mycoplasmatota B Hungatella
g 80f Bl Fusobacteriota g 80| Bl Bacteroides
_§ B Planctomycetota _cg Bl Acinetobacter
£ [ Cyanobacteriota £ B Ralstonia
2 60 Fl— | [ Deinococcota 2 60 B Psychrobacter
v [ Actinomycetota o [ Phocacicola
s [ ] Bacteroidota 2 | Clostridium
Z 40 [ [ ] Bacillota D 40t ] [ ] Serratia
% [ ] Pseudomonadota % [ | Hoeflea
g 2} Z 20t
z z
0 ) M o) N © . 0 » M o) N © .
FNAIE S E e R o DR AR A S o
FEA Sample FEAC Sample
() TR P IBIETERE (b) JE K 3E R A1

The intestinal bacterial community
abundance at phylum level

&7

The intestinal bacterial community
abundance at genus level

RO FERES S

Fig. 7 Intestinal bacterial community abundance of Coilia brachygnathus

2.4 ERBHHA 7] 604G AR B A7 1B E RE X LE
DTS ST ) 70 5% R e 5% AR AR 4% ) 453 g 1 T
FEXIME (3% 4) % - 8 BH 1) 4 A% &% Chaol 45 %k .

Shannon 48 % % Simpson $§ B0 3 # K F I 5%
1), % HH 3808 [ T80 6t A 5% i 3 TR A T3 o B R 2
FEPEY = T80

F4  ERPAM TI8E. G RET Alpha ZHEEREHSITR
Tab. 4 Alpha diversity index statistical table of Coilia nasus and Coilia brachygnathus in Poyang Lake

A ) Tz B < S 7 e R
5 Species 2l Group Chaol %K Chaol B Good”s AARE h i AR
coverage Shannon Simpson
J18% Coilia nasus Mean+SD 256.73+31.77 0.999 1+0.000 4 2.23+0.47 0.47+0.12
FEY Coilia brachygnathus Mean+SD 312.95+114.53 0.999 0+0.000 6 3.65+1.50 0.69+0.22

PCoA 341 7« B BH T 5 7 45 Je R 5% gy 3 1
RESHMAES AR, 534 HhryW o
HB P 4 A A7) 6 rY B RS 5 0 0 i FE 5 4
WCo 4 POy R H B A — 2R T AOE L B REA
5% TR0 BRK 8500 3 7 A3 380 PR 1 J i 655 3 2 M i
PRSI, Ud B X 4 0 AR AT ek U T A )
7o AR b JTE A A [ A 2 N T TR R
Z )Y 22 57 KT A — AN [6] H 0 2Z 18] 14 22 55 (H
SRR T 5 A e Ak g 1 TR R AE AR B0 i 2
A, A Ay 0855 0 G DR A Sl (181 8)
P O R 2R, A ] K s B B0 A [] H A3 1) ) 55 i et
AU 17 1 TR SE AL/

30 2 X8 L A0 T 989 70 5% o0 et 5% i 1 TR )
FJE 25 (BT 9) , 45 5 1755 380 [ T8 77 5% 740 0 651
B% fp 1E W ORE > A BR T B T
(Pseudomonadota) . #T  ['] (Bacillota) . #8FT 12 ]
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Comparative analysis of intestinal flora of Coilia nasus and Coilia
brachygnathus in different waters

LI Chenyu'?, LI Lekang’, GAO Xiaoping’, KONG Chiping’, XU Qun’, ZHANG Bao’, BAO Baolong'"?,
GONG Xiaoling'?

(1. Key Laboratory of Aquatic Germplasm Resources Discovery and Utilization, Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China; 2. National Experimental Teaching Demonstration Center of Fisheries Science, Shanghai
Ocean University , Shanghai 201306, China; 3. Jiwiang Academy of Agricultural Sciences, Jiujiang 332000, Jiangxi,China)

Abstract: The intestinal microbial composition of fish is closely related to their living environment. In order
to investigate the origin of of Coilia nasus and Coilia brachygnathus in Poyang Lake, samples were collected
from the the main stream of the Yangtze River, Poyang Lake, the Qingcaosha Reservoir in the Yangize
Estuary and the sea area of Shengsi in different months. The intestinal microorganisms of the samples were
comparatively analyzed using 16S rRNA high-throughput sequencing technology. The results showed: (1)
among the different sampling groups of C. nasus, the abundance of intestinal microorganisms of the samples
from the section of Pengze in March was significantly higher than that of the samples from Poyang Lake,
Qingcaosha and Shengsi. The richness of intestinal microorganisms of one group from the in Poyang Lake
(PC-4) in April and one group from Qingcaosha had a high similarity with those of the samples from Shengsi
(SC-3) through PCoA, suggesting that they may migrate from Shengsi. (2) The intestinal flora of Coilia
brachygnathus varied greatly in different regions, while the differences between different months in the same
region were smaller. But the intestinal flora in Poyang Lake in May was significantly different from the other
sampling groups, indicating that they might have migrated from different places. (3) The average abundance
and diversity of the intestinal flora of Coilia brachygnathus in Poyang Lake were higher than those of Coilia
nasus in Poyang Lake. The above results demanstrated that there may be migratory populations of both Coilia
nasus and Coilia brachygnathus in Poyang Lake.

Key words: Coilia nasus; Coilia brachygnathus ; Poyang Lake ; intestinal microorganisms ; migration
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