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Analysis of microbiammunl coity structure and potential pathogens in

mucus, intestinal content of Acipenser dabryanus and culture water

TIAN Tian, ZHANG Jianming, ZHU Xin, ZHANG Dezhi, SHU Tingting

Institute of Chinese Sturgeon Research, China Three Gorges Project Corporation/Hubei Key Laboratory of Three Gorges Project for Con-
servation of Fishes, Yichang 443100, China

Abstract: Yangtze sturgeon (Acipenser dabryanus) is an endemic fish in China and has been listed as a critically endangered
(CR) species by the International Union for Conservation of Nature (IUCN). In order to provide a reference basis for healthy
breeding and disease analysis of juvenile Yangtze sturgeon, we analyzed the composition, diversity and dynamic changes of mi-
crobial flora between its surface mucus, intestinal content and culture water by using Illumina high-throughput sequencing tech-
nology. The results show the diversity of microorganisms in culture water was higher than that in mucus and intestinal content.
The microbial community structure of mucus and intestinal content were more similar, and could be clearly distinguished from
the microbial community of culture water. On phylum level, mucus and intestinal content were mainly composed of Actinobac-
teria, Proteobacteria and Firmicutes, while the culture water was mainly composed of Proteobacteria, Bacteroidetes and Firmi-
cutes. Seven potential pathogenic genera were found, mainly in culture water and mucus which might lead to the occurrence of
diseases under certain circumstances. BugBase phenotype prediction analysis reveals that both Gram negative and Gram positive

bacteria were present in the mucus, intestinal content and culture water of juvenile Yangtze sturgeon. The dominant microbiota
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of intestinal content was Gram positive bacteria, accounting for over 60%. The dominant microbial communities in mucus and

culture water were both Gram negative bacteria, accounting for 60% and 70%, respectively. In terms of oxygen demand, mucus

and intestinal content were mainly composed of aerobic bacteria, while culture water was mainly composed of aerobic and facul-

tative anaerobic bacteria.

Keywords: Acipenser dabryanus; Mucus; Intestinal content; Culture water; High-throughput sequencing; Bacterial com-

munity structure; Potential pathogens
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R UE A T D B S [ A TR S5 A FIARAIE . AR
WFFERHA TR L O R . Wil NS S SRR AR Y
AR EA AT AT, 45 R R = F R
SERHEL AR 22 50 . SR 2 L o3I K
B, HAEYRIE A S22 R R BB
HERR DL A REIRZAS B 52 e, (B SE 52w i 5 i 2k
Bz, AR RERE f ST
SERFERERE, JFTERRE K E AR R e
R R U E R st AT e 5 i B
FAIPEN . AFFFEH, Alpha Fil Beta ZREM: 04T
FEHI RGO I 38 PN 25 A 0 TR R 5 R T R AR AR
H AT 5 5 AT A D s X 43 FE ok . HEDU AT e 2
HRRRFRNZIE SHUR T RIIEAE | A EAEIT
G . FIKIEPEERENMEY, EMNZ25%
WY RAGER , HERE A IR R GRS
WM, BES RN (Ictalunes punctatus)™™ | K
Z2BF (Scophthalmus maximus)!"' . 8 (Lateolab-
rax japonicus) Fl H R B 11 (Nibea japonica)™
ERE Y Z R T IR, A4 RS
REER—F, Alpha ZHPESHIE R BN, KITE
Wit i1 NS PR R R S R 2 AR
FRIBHAFRA KA, H2E5 B3 (P<0.001),
TEITK-, WLEE (Oncorhynchus mykiss) IR F%
WL AT TR B T 1o 2 Nk i fa
IR R RSB T AR BT TRASIE T 1Y), A
T, JERER] . AT 12K H B8 (Microp-
terus salmoides) BT B REMIDEF A T AR
T JCRTBE T TR B T2 BOR = IR 8)k (Triplo-
physa rosa) IATE R FE A AL, SUFFTE
THERERE 241 | i (Aplodinotus grunniens) Jf)
ERHERETT, AR R, KITEL) AR
FE N YDA T TR AL, SR
I, ZIRENIRERER ], 5 LR a4
A2 AlReEH TARAZORIE . AFEFZER
T IR R LA R ARAE . RLRRE | SRR AN
[, HAHAFTS2ARARA L, AR5
N 6—9 AR IR LB 2B A4k, Hrhgh
WEEABMEAK, MR NEYTE 8 H IR
FTH B, 9 AW PG IEREHMSE ., Xn]
g5 8 H KT kAR H e Ffe iz, 9 A
PR IE ARG G o X PR TRAT TR B S ] LA
S IE T T

TEI DK X FRFE AR AR R T 5E, 45
FIIL TGRS (Apostichopus japonicus) FRHH L
IR FN LGNNI (Litopenaeus vannamei) 5
F5 . AFRHA YRR LA T T E A
F; 4 PR A SR FE K AR BB T T AR TR T T
LR T AAT BT TR ™7 AR5 F7 A K A4
HASETET T SUFFEAT TRERER T T SRS, 5
ARG RAE B R, AR IR K IARRES T
REZREm 2N EZEN. 6 A, LHETHESH
B EVRAR K N TR T JEREG T TR 18]
7 H, KK IR el AR S BT TIOR3
W, BERETIERE . 9 H, KEZELE TR
FE, WU AT, SRR T F R
FEPERRAS . IE W e W b R —4], A
BRI, ZBRESHE, A EEm=>,
FORF TR T IVE 28 AT, TR LE D Ko+
REEWKALEY . = 5iAE 357 B A7 & 2AE
FHEO,

IR, RILEHMARZR AR AR JE 2Bk TE
J& . i E . AR . AR I AT
WE; MENSEWILHEE LR . AT E
J& . AR E . FLERE R AN Clostridium_sensu_
stricto_1; FRFEH/KAKTT LR E AR . A5
FIAEE . FLERTR R AR RRAT S o o 26 A
HNAEYILFRLHREE 2 1, HE—HEEM
6], FHRAFRFOK AL FE A EE 2 4, il NE
PIANFRBK RS R 14> AR S KR
B Ol KA & A B H AR
%, (BRI A ZAEESE R R R
IR R AB AR T H 5 B AR R o 4
P G W JE DA W 1) FERAE DL RS
—IEBEBERE, A KN EREY, KRR
AR DIHELUE SRS, HAE KRB vh 2 A B
T WU YT R RV 2) BRFI A
e 518 EEARER . BARRW, 15 0] H & F B
TEAILIRE =38 AT A W B U AR 7E — 2 S ]
DARBEHLAAE A

KSR, AR PR I 255 B FE
—FIEF, ARPERE, SRR AT
FRIH AR AL, YO B R
AW S BN E N R . CIRIA R f5 FEEY
BN, FERIEFTE (Flavobacterium columnare) 7] 5
e (A. sinensis) FBIZERDY; HEKAALE
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(Aeromonas hydrophila)™>* | 4E[CS HNTE (A. vero-
nii)®" | IRLEEEAECE (Edwardsiella tarda)®® . 3§
[CAFIERRFT T8 (Citrobacter freundii)™ n] S 2(FG 1A
FIEETF (A. baerii) . 1K, HhAEf A B PE MO
E; ERRYME (Pseudomonas putida) W FE %
A2#3 (Huso dauricusQ X Acipenser schrenckiid) £
He! s ASFLEEBREE (Streptococcus dysgalactiae)'™!) |
TEREEER T (S. iniae) ™ W REURE Wi (A. guel-
denstaedti) . WS (A. persicus) FRBEERRINN ; [HA
IYREFFR (Mycobacterium fortuitum)!™ | f43 KT
W (M. chelonae)™" | M5y KFF i (M. marinum)!*
A PEUIMAIT (A, ruthenus) . P WG | P S
SIACFFIRG o AW 5T 1 %) 3 BEHIT 50 4~ OTUs 7
JEACEHATIAE 8T, & BRI IR B A K VLR 4
MR . MBI SRR e e, et
K7 MR IR R . AT EE . AT
J& . EATE . BREARRRE . R E . AR
M8 RS . SORTEFR IS R A S kA
JEBEI A AN A B I o Ve R R A —
T30 R FR SRR . FRIRZ . W
ENAEYERAE, RUEEENRET, BEwRE
AT REZS A a] N 2R I &

i1 BugBase X 4 1# 2= B4 7 A o0 By & BE
KILEL R . MIENEY SRR P e
2 RBAVER AR . HorP 78 NS i
DA [CBHYETE, b HEEE 60%; BN FRFE K
ENORY R e BN e AV A R R IRl B 1 1| )
60% F1 70% ., W55 % Bk R (Huso dauricus)!*®
RS e A gy £ 17 fgp i v 2 G BH M B 43 o
It 80% H1 56% , SANFLARMML. X H5RE
J& . FLEKTE R S 2L [P R D Be A ¢, BT
DITEN i v R oK G . RIS F BT AIbE Sy
T Bt 2 DR PR BUE TR A RE R Y, AW
7R/ IN AR D B JER B RS A ) v o 2 QB TR
m7 L2k 50%", EER AP L 2K R
22 [RRAYER 5 2l 60% MY, 3 22 IR ME
LL BB/ INT A, XATRe S8R . KIELL R E
HERERSZIA DG . TERVTR T, R IE
B RN F 5 FRFKIR UL A B et R4
WA E, SERRMFREKIAM L, BENEYTHE
EHZRRA R, Clostridium_sensu_stricto_1
B IR AW b BT 70%, BN E -

Clostridium_sensu_stricto_1 E. A5 {¢ F 7 5% 5 7 1R
(SCFAs) ;=4 , BCE B A ES M EERY, 78
NREEWFT T R, Clostridium_sensu_stricto_1
AT LA o A998 S A 0 %) e Bk T g s 22 ) L i
T T 250 Y VR S0 M B R TR SRR K AR
B AR 45%, it E T IE N A
(0.2%) o HHUETTUL, FREEAKMRFNB R PAFEE K
PISFAEBORTR , YR T N IR A B R G A
fEit, TTRESEURE LA,

4 ZEig

ASHIFFE A T e 3 5 0 7 B X T8 4y 1 ek
W Wi N BRSO IR E 2 e AT T
WIS RBGRIHKIR B A Y et iy . BEIRIK
2 B NEY AR BBCRE A YRS
SEOMARRL,  HoAT 5 SR KAl A W A X TR o
FRFK A FNFR P AR R R EE O I, A
Ab T R A R E A GAL I, R HE S S0 Y
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Bt RORM keI EKETF LA RS
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