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Fig. 1 Distal view of diseased Acipenser sinensis
The red rectangle is the skin sampling location of the
dorsal plate, the blue rectangle is the skin
sampling location of the trunk.
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Fig. 2 Close-up view of the dorsal plate skin of diseased
Acipenser sinensis
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Tab.1 High-throughput sequencing data of samples
n=24
LRI 5 1 QR 1'% T FFIK FH/%
sample sequece base number average sequence length coverage
HD 255992 107024471 418 99.44
DD 221588 94223161 425 99.88
HT 199948 84971306 424 99.65
DT 215265 91599623 425 99.70

{E: HD. DD HT . DT 73l 75 fel Ffe r A 65 15 15 B JER 86
AR AR AR R TR RV RN TP AR K T R TR R
R rp AR T B IR R

Note: HD, DD, HT, DT indicate samples of dorsal plate skin
mucus of healthy A.sinensis, dorsal plate skin mucus of
diseased A.sinensis, trunk skin mucus of A.sinensis, trunk skin
mucus of diseased A.sinensis, respectively.
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Fig. 3 Rarefaction curves of different samples
HD, DD, HT, and DT indicate samples of dorsal plate skin
mucus of healthy A4.sinensis, dorsal plate skin mucus
of diseased A.sinensis, trunk skin mucus of healthy
A.sinensis, trunk skin mucus of diseased
A.sinensis, respectively.
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Fig.4 Venn diagram representing shared OTUs among skin
mucosa of healthy and diseased Acipenser sinensis
HD, DD, HT, and DT indicate samples of dorsal plate skin
mucus of healthy A4.sinensis, dorsal plate skin mucus
of diseased A.sinensis, trunk skin mucus of healthy A.sinensis,
trunk skin mucus of diseased
A.sinensis, respectively.
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Fig. 5 Relative abundance and composition of bacteria in skin mucosa from healthy and diseased Acipenser sinensis at phylum level
a. Community analysis pieplot of HD; b. community analysis pieplot of DD; c¢. community analysis
pieplot of HT; d. community analysis pieplot of DT.
HD, DD, HT, and DT indicate samples of dorsal plate skin mucus of healthy A4.sinensis, dorsal plate skin mucus
of diseased A.sinensis, trunk skin mucus of healthy A.sinensis, trunk skin mucus of
diseased A.sinensis, respectively.
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Fig. 6 Relative abundance and composition of bacteria
in skin mucosa from healthy and diseased
A.sinensis  at genus level
HD, DD, HT, and DT indicate samples of dorsal plate skin
mucus of healthy A4.sinensis, dorsal plate skin mucus
of diseased A.sinensis, trunk skin mucus of healthy
A.sinensis, trunk skin mucus of diseased A.sinensis,
respectively.
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Fig. 7 Alpha diversity analysis of the skin mucosa from healthy and diseased Acipenser sinensis
a. Chao index of OTU level; b. Shannon index of OTU level.
HD, DD, HT, and DT indicate samples of dorsal plate skin mucus of healthy A.sinensis, dorsal plate skin

mucus of diseased A.sinensis, trunk skin mucus of healthy 4.sinensis, trunk skin mucus of diseased
A.sinensis, respectively. *. P<0.05; **. P<0.01; ***. P<0.001.
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Fig. 8 Beta diversity analysis of the skin mucosa from healthy and diseased A. sinensis
a. NMDS plot of genus level; b. hierarchical clustering analysis of genus level.
HD, DD, HT, and DT indicate samples of dorsal plate skin mucus of healthy A. sinensis, dorsal plate skin mucus of
diseased A. sinensis, trunk skin mucus of healthy A. sinensis, trunk skin mucus of diseased 4. sinensis, respectively.
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Fig. 9 Differentinal bacterial community of the skin mucosa from healthy and diseased

Acipenser sinensis (based on the genus level)
a. HD and DD; b. HT and DT.

HD, DD, HT, and DT indicate samples of dorsal plate skin mucus of healthy 4. sinensis, dorsal plate skin mucus of diseased
A. sinensis, trunk skin mucus of healthy 4. sinensis, trunk skin mucus of diseased A. sinensis, respectively.
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ZAEVE, X AR IIRPAE 1 AT gm0
X AT e S AR I SRR 5 3 A W TR 1 5 e v
W, MTRRAR T 260 . UE Y 2 RE A 4y
ABDRE T B A AR, 2RI R
BB YR T DI ae e e TR R REAIG, DT 3
T R 1 R 251

TEXT #1288 He JER 22 G A W i 5 v, TR T
IK-, W85 (Oncerhynchus mykiss) VL 78 1 & 1] Fl
PUAF T 1] = /N 3k #1244 L 1 (Herzensteinia
microcephalus) VA T5U 2% B 171 R 78 I 1 1] 9 32 PO
K7kt (Hexagrammos otakii)fEH B ]k w5
I"J(Cyanobacteria) , 25 JE B | ] F0 B BE B 121 i e
rh AR FRATT e IR M R L AR B R R S R
R UL AT T B A AR L, YL HTT ., &
BEG T TRAUAT R T8 E, =& f st 75%. 5
R FERGEIRA 2R, XULIR [ 20k
U5 ASTRIFh 2 i AR R PRLHL A R L DR
i FRE T AR F], HARRAET TS 2R A
BB BFSE R R, S {dFRALAR LE, 5 4 I A
XPR BT L) S I . Lhdn: F AL ig
KSR (Aeromonas  hydrophila) 5 B R AT
BRI T BB Tl B e e B e )2 3
ITLL W B 1]/ 244K (Chloroplast) . A8 JE 1 1] FilJE
BETRIT ] Ry 2, 1T A6 A e Bz JOR: 285 B J2 DL 3 AT )
NARTEE TR0 ARG, ST T 4
AR W R JER IR 950 R PR 1 s IR - T
MG, HorhH B AR RADAT & T TR B 11.15%
THR 2 67.99%, AKX B K AL PUFT 1 1 AR X =
Hi 20.28%F 1 & 53.48% . ABF 5T KB, HUAFHET]
FEBE I A IR0 )2 5 B A, X R R ST AT
5 e i) R IR E B DI C R o

TEJE KF-, fat FE 2075 B M B ik 1 = AR 34
J&J2: Clostridium_sensu_stricto_1. +T#FFHEE .
HREATHE . ANFFREE . BATRE . 2R
T R U B T iR s KT B Tk 1 T B
J& Candidatus Branchiomonas . ¥ ¥T & J& . Hafnia-
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Obesumbacterium . NENFFHIE . MNHIEEEE . ZF
ELAT BT JR RS M TR R o W A i R R A
B Rm TR . S EE . AShHE
JB& BRI EUE M T J  K T e R Y
A H R & ET RS . WA EIE . Candidatus_
Branchiomonas . NP & . B R F1 AW
TR o BREZH 5 B A SR AR T B SR A3t 11 4
R m, fEm TR IR s
BER ), LRG3 4, i 27.27%,
PRI 2H S AR R SR AR B SR AR 6 S ILFVE
Ja, AERFE TR E TR ], A 2L
AR 5 A, dikh 83.88%, HETMAEHHIR
FHIF . DR A o A4 R o, Ak B e 4
P i 20 v AR 8 B JER 26 MR 2 T T 1K1 R K P 1k
AW REVE SS R X B RO [R5 e 2H A AS [R] DR 5 B
JER 86 HEE 22 T A ) S5 R AR T 17K — 38 O AR, T
JE@ K BA —E 1Y 28 S B A N A [R] R 5 B
JER 288 B 23 i A W 5 A T T 17K TR AKSF Y8 A+
L AT, Beta 43 #7458 5 W Fh 43 45 SR A0 —
o FEJEAKY, it BREZH T B MR R R R T Bz ik
RRESS M B — s W9 28 S B 2079 B Al
JER TR 408 1 JBK: T A 2 A 2 I o AR AL . A3 ATk
7 A MR SR KA A — 2 AR AR T
BB IR AR ERJE T KRR R, (H i T = # n91k
AR AR B RE A T 22 e, O A Z R
AL XA 25 St o s S ol A AR B IR Tk
A ASEREE 0 SRRk, T B ASORT AR T R R R T
W3 5% 25 s A V- T 2B 2L, e R O B B
A R I I 4 X R A AN TR, R R AR
B EEB SRR, WA S T 3 XEUR
FRATTIE Wy Z2 AP TN o A 45 ) P4 Dy £ 2Rk
FRERS IAR S

i 1 Wilcoxon Bk ARG B0 #E 1 7 I 25 Pk 22 53 4 by
BRI, SERRA b RAR I, AT EE
FFoR g £ TR Tl e AR S JH BT g DU A T S T i
2H R kb B35 B E(P<0.05) P B AT R 8w
EAETT B IR, TTHRT 38.63%M 2575, &H#
FF T £ TR T R [ I B 7R 7 1 Al e TR R T
TR R, A BITTER T 23.01%~25.49%F1 6.00%~
7.87%M) 22 7 %, W M 8 2 W AR K T

BEk, BTHR T 6.15%K0 25 5 3 B AT 1 SR 740
FFWE T . B I 2N (Flavobacteria) . ¥ AT & H
(Flavobacteriales) . % ¥ [# £} (Flavobacteriaceae),
gt [, )& oA TR & ok . 3
W% QRIS h, R REEURTE, ZKEY)
2R 1 T B Y, 1994 4F Vandamme
2 DAV 5 TE 25 R0 A T2 A SR s 3 AT U i
Ry AT T A 4 A R . R B T (Flavo-
bacterium columnare) V&Y% B KT & (F. psychrophilum)
ST R A B EORTE, W5 agt aplel
HARBT SMMESR (Siniperca chuatsi)P® ., g%
PRI (A, stellatus) V% Z Rt Re 6 | RE
W% . 77 | W 4 B KT B (Chryseobacterium
indologenes) . ZJNAEFFH (C. joostei) &4 BT
e e E BN W, TSNS 8 (Channa
argus) | T4 (Pelodiscus sinensis)*? . K Hfa
(Larimichthy crocea)™ . Fi{f A 6314945 Z f k.
SRR . R T A M R R YRR
TASEHI T, B-Z2IE 1] (Beta-proteobacteria) . H
5% X @ H (Burk-olderiales) . M & ™ g B F}
(Comamonadaceae), # =% [QFATER . 74N E R #
(Acidovorax citrulli)& B TR # J& 1Y) FEE BRI, 7
12 YL VG JN(Citrullus lanatus) . #tJN(Cucumis melo) .
5 )N (Cucumis sativus) 55 2 Fh#fi P BHAEY) 51 & B
PR, H AR W% R 40 56 T K A sh i B
8 o S A T R B D, ISR A R S
W H7 (Hydrogenophaga sp. H7) B A i 75 & 24k
Y. Ak As (HFAER AR EA™, HiiE W%
& 20 TR O T S AR BOW e . MRS B R 2
SIHTER, 4G Bk 4 R R MG R X, A0t
FEIN N B T8 i A 4 B A T ] B2 MR P 1Y
FEHURH

4 Hig

ARRIF G I v 300 0 A AR X fe R A AR
o AR R R B 2 A 2 A TR R . S
TR L AH L, 958 990 21 rh AR A 1 Al Bz JBR AR T34
Rk OTUs B ¥R, £ MY
2 R R (P<0.01) o ST AT 1T A0 B80T 71 J A 4 B AT
TR A 5500 4 B I RIS 2 0 B 4, TR K
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Analysis on skin mucosa microbial community structure of healthy
and diseased Chinese sturgeon (Acipenser sinensis)

TIAN Tian, ZHANG Jianming, ZHANG Dezhi, ZHU Xin, LI Yang

Institute of Chinese Sturgeon, China Three Gorges Corporation; Hubei Key Laboratory of Three Gorges Project for
Conservation of Fishes, Yichang 443100, China

Abstract: To explore the relationship between the microbial community structure of the skin mucosa of Chinese
sturgeons and plate discoloration disease, this study analyzed the structural characteristics of the microbial
communities of the dorsal plate and trunk skins of healthy and diseased Chinese sturgeons using Illumina
high-throughput sequencing. A total of 3406 operational taxonomic units (OTUs) were identified in the skin
mucosa from the four sources. Compared to Chinese sturgeons in the healthy group, the number of OTUs in the
dorsal plate skin in the disease group decreased by 84%, and that in the trunk skin decreased by 55%. At the
phylum level, the composition of the dominant bacteria in the dorsal plate and trunk skins of Chinese sturgeons in
the healthy group was relatively similar, with Proteobacteria, Firmicutes, and Bacteroidetes being the main
bacteria, accounting for more than 75%. Bacteroidetes were highly enriched in the dorsal plate and trunk skins of
the disease group; the relative abundance of the former increased from 11.15% to 67.99%, and the relative
abundance of the latter increased from 20.28% to 53.48%. At the genus level, the relative abundances of
Flavobacterium in the dorsal plate and trunk skins of the disease group were 42.83% and 21.78%, respectively,
which were higher than that of the healthy group (4.20% and 16.92%, respectively). The relative abundances of
Chryseobacterium in the dorsal plate and trunk skins of the disease group were 23.34% and 27.65%, respectively,
which were higher than that of the healthy group (0.33% and 2.16%, respectively). Diversity analysis showed
significant differences in the Chao and Shannon indices between the skin mucosa of Chinese sturgeons in the
healthy and diseased groups (P<0.01). The significant difference analysis showed that Flavobacterium
Chryseobacterium, Acidovorax and Hydrogenophaga were significantly upregulated in the disease group (P<0.05).
This study showed that compared with the healthy Chinese sturgeon group, the number of OTUs in the dorsal plate
and trunk skins of the diseased Chinese sturgeon group as well as the richness and diversity were significantly
reduced (P<0.01). Flavobacterium and Chryseobacterium of Bacteroidota were highly enriched in the skin mucosa
of Chinese sturgeons in the disease group, and may be the main pathogenic bacteria of this disease.
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