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WE: Y RRERFAC AR A E BN ENREREEAGEEN HEEAN TN,
5 %o K A 2k T Hllumina Hiseq2500 M 7 ¥ & 9 & @ &M F R A, HERETE=ZMEFHEH
SHoEak(KEE. FHA. SREGE. SRENT ¥ &) W IHHEE AT 16S
¥DNA V3~V4 Kl JF 4 #7 o 4 #7445 2| unique tags # 4k B % 20351~43347 A, LR 5 fb &
% 4B 5 2] 479, 626, 603, 518 Fu 556 NEAF 9K ¥ T (OTUs), XA BEREE R, X
B OTUs X33 1273 B SHm HaXay Sy g URBEIT. BT
WIHEEHTHE N T ERBERH, AELHEENT0%, EAEAHEEHTY, Bl
ITHH b ik 26.19%, R EFEGRSEHH. EEL2XAT L, FHFHE. L EFH
B NHE. 25T HE. HABLHRERABEANEESTEARE RS AR EARXY
EEXA . MEEHSZHFEE TR, Shannon L M4k FiEE>E0RF & >R
NoHa>s>kEd, XURBLECRNGENENEHG SRS THEE. oL
REXMEWHERTHZREINET, KEASRENG FEZ B HANENEZER
BTEEE. SR EEendh, ke, SRELEGANHENERT. FREN,
SHEBRFAEFEEXMBERHTEEE ARENROEH, MERHEMWER ML
FE R R A, RAREERENEBEIREEZ TR AFRTHHRAEL
TEREBAEERMNGITFR RENHEERBEFFRE, HAVBETREAEZAE X
i T B R R BB SR AR K SR .

KRR vy &; M, EHEMN; 16S rDNA

FESZS:S917.1

£1 8 a8} (Sciaenidae) J&#7)E H (Perciformes),
- FE RN ZA 68 J& 300 AxFF, ZEHTEHTE
i Z WAtz —, RETEOEREMERZ,
A 17 )8 30 F, N T FREH MY K ¥ 4 (Larimich-
thys crocea) it J2: & [ B0 —Fh 248 35 5 i f K0 IRE K
RIS, 2019 AFFRFE 7 I 225 549 7, IEAh,
T VR I () JLFP R R A G i 2, ik (Miich-

kS BEA: 2020-12-28  f&EIHHA: 2021-07-22

HHIE: EXESPAKBE (2019YFD0900102); K ¥ L F Fi [ 52 5 p 5250 % P82k 42 (LYC2017RS03); A i
Y R 2 A i R 2 2 B IR IRVE S B U R (2019); 84 A 35 R RHIFBE BT L 35 (2019R 1027-8)
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CRAFRERS: A

thys miiuy). i lli8 (Nibea albiflora). #5:{R 8 4h fa
(N. miichthioides), LA F 3& U5 #F 258 i IR 5 40
£ 8 i (Sciaenops ocellatus) W J2: F& [F 1 K 56 77
FARY RS, FEE K AR MAEFRAE T, IR
M| GESR PR A KA A A, T SR
R RS TSR, BR . A RSN
RN R, TR E I SR A . WP N, W
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A YR A 2SR E SR . AR e AR
WG R Y, 550 0 2R R KT A
PR BB AR OCEY, NI, WA ARG IE N
BESEAIEHEAT LUER A0, W 2 26 R A5 A 2 o
) BRI e 5 A 7 S BR AR R 2 AR A, ATy
FRFEA 7 R R R R M B R B R S

XA E 2R s R R s B BESE, AT
B2 R 16S rDNA 5 B S ¥ X DGGE 4 J5
Be, XK AT AR JE VS A B L (Toto-
aba macdonaldi) """ FIHR BERLA 1 1" 26 19 8
FEROLHEAT T 4387, 15 DGGE %5 7 % K il i 2 45
AN, ASREAR G Ml S e i 3 TR BE SO . T e
308 £ 0 P 0 R X6 R e A 2 I M A A R VR R AR
AT PR R 2 B, I AT A R A AS I B A
WA R A AR RS, KUERATFEARTE R |
PR LR E Y A A F G DL, AR
W9 E 5 B A Y s e AL Dy s B AR
B IR 3 1 P A R AR i AR

AR, TEXT A M2 WA A5 b
Kok i il P HoR o Blan, X B i e
RS AT T 8 2 10 3 1 = 38 1 I ) B2 AR
GEUeRl e Ah, SR ERAE R v e I R X
H A5 G £ (N. japonicus) B9 I 8 & BESEAT 05T .
{0 T HoAth A 1 A0 28 38 A R AR B D
H i T w52 SR AR TR] . Hbed . PRI
BEAREERRD . R F B BT T E AN
R A R AF R 22 5

ARG FE T Nlumina &8 w2 00 FF 5, XS
T %56 1Y 41 1 028 7 38 T E A9 16S rDNA V3~V4
AT, S i B E RS 2R, L
B IEMAEYRR NSNS, DY m i
EHBAEMNREMGERFE S A E0RNRS
KB MCPERACE 2B S FE, [N, WA
AR N TARDRE Y I R 4 AR TR Y BIF 9 4
BT 2 R AR

1 MESTHE

1.1 SCISHES

KEAF R KREA (L), #4610 (Na), B
IR LA (Nm) ., 8% (Mm), HRBERIAT 1 1 (So) I
A8 (Lateolabrax japonicus, Lm) 7 5 il 342K H
T = AR KVE A SR A o SR AE B E]
2017 4F 12 1 19 H, FRFE M X R 2 KR 15 °C,
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WK pH {E Jy 8.2, #hAF 30, FEMEpk@fZetnig, o
TRMERR, 7EREERT L ASA N, FREALBERZY .
FEFp Ao RAE 9 B, BENL N 3 AT, B
H3 R,

L - ta T 0 MS222 R, fafk
R 70% L EEATIRRIEEE, LLICH i) 57 55
B piE, IR IREME RS b . 5
Wi N Y, B4 3 RBanimiE N AR
B —A B N RE S o TG TR T S R R RO AR
PHER K ok LR WA S N EE . BRI TR ER AT
WhAE WA, KmIE RS, 3RBMan
J T 2H N — > A RERE

IR SRR R B PG A R R IE RS
=, FRAFT-80 °C & .

1.2 SERENF

## & DNA 89 42 BR & 16S rDNA ¥ V3~V4
R PCR¥ ¥ Wi EYFEA DNA FH EZN.A.
stool DNA i 7] & (Omega Biotek, 3% [®) #2 1 .
1% T HE AR B8 1 H Pk KU DNA i i . Nanodrop2.0
72 DNA ¥, 1K DNA HREEFBEE 100 ng/ulL.

16S rRNA ¥ 38  V3~V4 X4 8l FH5 14
J¥%1, 341F: CCTACGGGNGGCWGCAG; 806R:
GGACTACHVGGGTATCTAAT, 5l¥)iiHe 31k 8
i % barcode DA X A [R] FE iy o PCR 2 . 554
Tifg4% 95 °C 2 min, 98 °C f#4% 10s, 62 °CiE k
30s, 68°C #EfH30s, 27 MBI, 68 °C iLfH 10
min, PCR W {£ % : 5 pL 10xKOD 2% p if% ,
5uL 2.5 mmol/L dNTPs, 5|4 (5 umol/L) 45 1.5 uL,
1 uL KOD DNA &, #itl DNA 100 ng, S
SVARFR S0 pL o 2% A ERE A F Yk A I PCR 74

16S rDNA %) % iE = 0| 5 P14 5 R A
AT N SE 3 B A W R A PR A RT3 T M-
mina Hiseq2500 -5 (PE250) M. Hdi it i«
HRAE 51 91 11 Barcode J¥51, M T AL ¥ 7 i1
2% FE 0 e %5 A FLASH Version 1.2.11/%
Qiime Version1.9.1 # {4 X Fe s b A7y . PFEE,
I+ F| H B HE % (Gold database) H %} (UCHIME
Algorithm) K Il H- 2= Bk & 7 7 51, ] H Mothur
AT tag JPHNIEAT 220040 EE, b kit
unique tag J¥%1 . F Uparse #/4 (Uparse v7.0.1001,
http://driveS.com/uparse/) X BT A #£ i 1) 43 Effect-
ive Tags ¥ 5 RIS, L 97% 19—k (identity) ¥
JEHN R BN FTHAE 7255050 (OTUs), R &

R E K224 F 7/ sponsored by China Society of Fisheries
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A~ OTU 7£ 45 FE i P 0 Tags 46 X6 =5 FBF FIAR X 3 B

ZHE REE— AL (cutoff=20 351), LIAbFRS
s R IR AT S5 SE AR BT o W R ) T RS
T SILVA %3 % 1) RDP classifier,

2 R

2.1 BmEEEEFELY DNA fVIRELR V3~V4 [X
AJ PCR 3/ 1

I T8 DA RE L IR 2H DNA 2 U V3~V4 X
WS RI, RS2 16S rDNA Tllumina Hiseq
2500 AP 2K

22 ET16SrDNASBENFERNEHS
FEME A

W R0 R B 1 48 A1 Shannon F5 BE 48 7, Il
JP R S AR 35 BURE L P B BT R, R R T
TR (B 1) MWEFEEIRBORE , Bl iR e
i 0 HLA 3 TR e, FERTIE I S Fhoa
A, K A i B R A R 2 R T R
i

—— N
5t Nm a

r,,--—————— So Lm
("

Mm

Le

Shannon &%
Shannon index

0 20 000 40 000
HUEE tags FuA~

numbers of tags

& 1 Shannon #EFERh%ZL
Le. K# A, Nm. SR ¥4 M, Mm. 6%, Na 456, So. HREEM
AEM, Lm £l TR

Fig. 1 Shannon rarefaction curve
Lc. L. crocea, Nm. N. miichthyoides, Mm. M. miiuy, Na. N. albiflora, So.

S. ocellatus, Lm. L. japonicus, the same below

XTI A AT . DR tags Jeim Ak
AbFRE, £5FE S I T RE YA AR tag BOCR 55911
F1 131 039, XtA KL tag FE 8 E 1T L IUAT AL B
unique tags FY%X H i 20 351~43 347 4>, i 2 itE—
AR 4 AT B 2K o FE T unique tags 9 N9OK
440~466 bp., 115 tag 1 LB 5 &5k 96.82%, I
KHh 79.74%. LA 97% B — B AR HE#E 4T OTUS
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BAK, KM B OTUs % H N 207~569 4>, F-1y
FEARERASR] 417 A OTUs, X ENFhE 04 18 N
) R R S R OTU AT 8 315, i
HAHMMA OTU, FREWE 2 Urn, £fafil
T EBEEH OTUs UM 156 1, A B9 OTUs 31
K 118~159 4>,

Lc

142

12
20
3 9 12

159 1
16 156

34 40
19 - 44

22
631,

43 13

141

So
Nm

E2 sHAELAEEXFERRFLAN
ME OTU MWFERE
Fig.2 Venn diagram detailing the number of OTUs

that are unique and shared between 5 fish species

ERTA RS LS B 33 AT T . 5
A5 tags FREE S LR T 1% WEHERA 9T,
HATTZEAE A tags Y & HGEH /N T 0.5%, A8
JE A ] (Proteobacteria), AT I '] (Bacteroidetes)
HEBER ] (Firmicutes) 20 B 78 T A (S FE i 2
AR, AR EBR S H £ (68.67%) SN KT
75%, J& 5 KSR A E AR GIE R EER
BE, BeAh, MEGER ] (Spirochaetae) 4l B 7E K 75 £
R B R B £ i T AR B TP AT B Y L
JEHAEFIE R i A D, BBEw TR
LN 26.19% (FZ A Tl BE), KT Ak N
HoAth 4 FhFRFE A E A, K OMGIERE]—
RorEBroc ER RS LR 1,

TEJ& 7KV bR B £0. 28 iy TR o 1) T R 2454
KA Gt dr, SR8, MR T 10
MESERED, RIS (Bacillus) FUA G F S
(Photobacterium) 7¢ £ F vh ¥ At 3, L & &
(Vibrio), 4 FiFFH & (Chryseobacterium). % 5
TR (Sphingomonas). B AME)E (Pseudomo-
nas) WRELE 4 Fpea 25 fpia b B, (B A& M2
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F1 SHEKFEAEGEBERFE KT LENTHENERE
Tab.1 Average relative abundance of intestinal flora in 5 species of mariculture Sciaenidae at phylum level
I PN it BRIt 1 it IR B
phylum L. crocea N. albiflora N. miichthioides M. miiuy S. ocellatus
AJEHEI]  Proteobacteria 50.07 65.40 38.60 74.13 65.60
JELEETH ] Firmicutes 16.43 7.57 31.63 18.11 21.95
AT Bacteroidetes 2.17 1451 8.51 2.70 8.58
FMERT]  Tenericutes 2.30 1.84 5.83 <1 <1
IRBEEEI]  Spirochactae 26.29 <1 6.37 <1 <1
JHELTETT  Actinobacteria <1 3.90 2.69 2.32 2.20
MATHI] Fusobacteria <1 <1 <1 <1 1.02
WAHE 1] Cyanobacteria <1 225 <1 1.08 <1
VFH ] Planctomycetes <1 2.37 2.51 <1 <1
A 25 B BRI AREESERE, e, 78 &b OTUs 7E #4328 K By B9 E B R 0.67%~

KeEmpiE e, Lawsonia J& Tl 5 B g K 8
(Brevinema) 4l i b4 5 5515 31.56% Fl 26.28%,

JER B A R R . A b
TE @KV i i RS R AN 3 B
XF A% OTUs HEAT Rl 73 2K IO TERE, A5 HE

100 -

~
(9]
'

FHXS /%
relative abundance
i
(e}

25 -

Nm
Fdn

samples

—
o
z
©

Mm So

39.58%, P BEE N 12.14%, HrhE A Rh
FFE# (P. damselae). & [E % 2 B2 R TR (S. koreen-

sis). M| Wk 4 B AT B (C. indologenes) Fl Mycopla-
sma muris SEFXT B R R 4 P (R 2)0

J&  genus
HKEJE  unclassified
./ﬁéﬁi{ others
.&%E Clostridium
.@iﬂ%}% Cetobacterium
.ﬁﬁﬁ)ﬁ Chryseobacterium
AL R Sphingomonas
.Candidatus
B anegg vivrio
FLUR e R
Lawsonia
B sk R Bacillus
B sokrER  Photobacterium

Brevinema

B3 siaEaXBmERERKTOENER

Fig.3 Relative abundance of intestinal flora at genus level of 5 species of Sciaenidae

https://www.china-fishery.cn

HE K25 2: 3276 sponsored by China Society of Fisheries


https://www.china-fishery.cn

9 4 MREEEE, AF. 5 AWK OE MG IE H R R LR 1705

®2 SHFBEAEEXBHEREMKTHRENFEE

Tab.2 Relative abundance of 5 species of reared Sciaenidae’ intestinal bacteria at species level

Fif N - yhc] R 3 Gt ift AR D £

species L. crocea N. albiflora N. miichthioides M. miiuy S. ocellatus
ENAKRICHTH  P. damselae 0.079 1.392 1.667 1.556 1.981
HE B E B NE S, koreensis 0.178 4786 1.575 1.099 2.536
IR HH I C. indologenes 0.043 4311 1.014 0.631 2.190
M. muris 2219 1.369 0.567 0.003 0.036
HAth  others 2.080 7.162 4774 2.480 4283
KL unclassified 95.402 80.981 90.404 94231 88.974

23 Alpha ZHMHEHNEITREZHEMNES  BFOEEEMBSS R, HAib 4 Fa g6

S HT T8 PS50 B ) & A AL . AN Goods_coverage 4
X5 Fh LA A 1l T BERY Alpha £ RE P i al 2, W 45 R 55 99.6% L I A R

S HMRLE LS 3, Chaol/ACE 45 5010 40 47 £ 1] | OTUs, M observed species $8FrKFE, #4ifalgiE

Tl £ % BRI 0 R R e Ay RARTR RN EIR 21 OTUs, K ¥ i 18 i fiE

L OREAD I R R R A, A Simpson/  KEIUEIEY OTU D

Shannon ZFEPEFE BT R , KB %) 1 8 H

&3 BT 16S rDNA FHIHY 5 #FEAE & XN HERR S HIEER

Tab. 3 Bacterial diversity index of 5 reared Sciaenidae based on 16S rDNA gene sequences

Eau HOTUSUA YR AR HEVE ZFETEAR R N R JEE F

samples total OTUs Ace index Shannon index observed species
K L. crocea 479 497.7 3.87 351
i M. miiuy 518 613.4 4.50 443
BR B G N. miichthioides 603 649.3 5.16 476
#uhth N albiflora 626 724.8 5.19 535
MRPEHLAE S ocellatus 556 5777 4.82 419

24 FEAEERENTYSHENERESR 25 FECEELXMERREHERSH

o ST OTU I RIMMA (B, fETTA %

SHAE RN IBIERNEY (IC) 5B 7K I 34T unweighted unifrac == A& A543 #1 (PCoA)
(IW) & BEZ FEME Y weighted unifrac 43 B X b 45 R SPhREAE B R FFEmRNZESM, 4RE
WoR, BMiENEYWRIREBEERE XY S T TN, R 0 I8 R AR IR B A R (R] A AR A R
BE, HpREf (] 4-a) 8515 4-¢) Kl (5] 4-d) Fm T, SR E Mo, 5 = RA A
X 25 5 B3 (P<0.05); SROIREC LM (B 4-b) A1 U E (B S-a). dE B & 2 4 45 % 3 (NMDS)
AR BEPUA B £ (K] 4-e) BEERETE S 1B N AV (Bl 5-b) B, 5 FhIRAE A8 22 18] 19 1 3 TR 1

SRR A RS (P>0.05), FEABARE 208 w5 T AT 15 A 0 M 1 TR A ) AR A DL E
TERE M, o BE R RESS 0 5 I 1 N A=W PASE S i 8 A R SMEE, XL £ 2

PRGBS X, 2R IAE i BE T B AT KF B9 unweighted unifrac UPGMA
FEH IR IE R T N R R R E R E 2 TN B (8 6). 5 FPIRAE AT 25 [F—FRFHIX
Yo WOR B A N AW PRSI TE T TR A 14 48 B fi7p 1B T RE S5 A0 185 25 5 (P<0.01), 7EJL
HE/D TR, M EE WAL Rt 65 SR B A AR LY A
JRERE S, WL T RCE R RG] . WA B, ERRN 3, R 5RO IE R
I VFNEE RS R A o B £ 78 AR OCR S, IRBESA 1 )

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries https://www.china-fishery.cn
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0.25 |
0.20 |
0.20 |
b X
=g 38
= & = 8
0.15 . )
- 0.15 | .
Lc IC Le IW Nm_IC Nm_IW
4 4
groups groups
(a) (b)
025 | 0.18 |
020 | 0.16 |
el I ® 5014
g2 o0 | g2 I'
0.10 | 012 ¢
0.05 ﬁ 0.10°+
Mm_IC Mm_IW Na IC Na IW
4 Al
groups groups
(c) (d)
0.175 |
0.150 |
5
B
0.125 |
0.100 |
0.075 t . .’
So IC So IW
2
groups
(e)

4 FHEATGEBENEYSHEREEZH R weighted unifrac 7717
IC. B A2, IW. iRk

Fig. 4 Analysis of flora diversity from intestinal contents and intestinal wall of cultured Sciaenidae by weighted unifrac

IC. intestinal contents, IW. intestinal wall
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0.1} it
s of
=
2
S 0.1+
8 Lm *
~ + Mm B F ok
—-02 } = Na
+ Nm
= Lc
03| % |
-0.4 -0.2 0
PCol (25.56%)
(a)
N stress=0
le—04 | *
|
i
0e+00 +
o
wnn
g .
Z —le—04 | =«
. Lm
4 Mm
* = Na
—2e—04 | + Nm
= Le
. | | E So
0 0.25 0.50
NMDS1
(b)

El5 JLi&MERE beta SRS
(@) EAKRAHTL, (b) JRE R U b7 it vk

Fig. 5 Beta diversity of intestinal microflora of 5 Sciaenidae

(a) PCoA, (b) NMDS

T TR R B 05 5 R 4 R e A B AT
RE,

XF 5 P FREE A B 2R 8 A 2 AR T
3 F unweighted unifrac 5 2 ) #1112 4 Br
(ANOSIM), Z55an4 4 fron, SR v i fa 5 6% 12
I 0 2 ] E WA 2 A E S R AR B (P>0.05),
Hb JLAHAEME 7 E R ER B E
(P<0.05) o #l 2 3 (P<0.01).

3 v

164 T AN [R) fa 2 g 3 T AE A W R 1 9
ASTETR ]« ABURT TR 1) RN R T ) 40 7R Sk o 2 B (1Y)
RASHEE, 290 mIE D 90%", AW FE T
5K R FRAE IS B A A
#F 16S rDNA il P L5 ROk A, AR HET. Ul
FEBE TR R RE G T 140 TR i 1 R BE R AR 3 T
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B BEEAS R 28 1 He A B R IX ), (HAE A
HAaR R, ARTE R A0 B R B AR
o PO FERE B fn BRI | 5 R MR BRE UL
AEMBIERR T, LR 3TN 2 90%,
5 EaR#s —3 . ARE A E R, 2hER
1o H B 38 R RS ORI (A bk
26.29%), HEF MBI R mp Rt b, i
R A A TR [ % H T R AT — i 4 R AR
[RFEIETEMR (B. andersonii), 778 A WES 28],
RE[n) JEAE 0 R B, 550 B £ 174 fi 1 240 VAT A LA L
FR BR B BB 65 (Trachinotus ovatus) g 8 2 JiE &
V2R BT AR B S8 2 I, JERRE TR 1] AL A
IR TR B i 0 E D o TE R A Y PR IR T
(Hippocampus kuda) "™, JSETEME . ST R
& AR T8 4 o 0 T e o (EAS B 5 v B U R
B AR AL R PR R AT L A, BRIk AR
AEH, T B E TR 1] H e B (AR S AN PR A i R
FREETE )RR, AR — 5T

Amato SRS A I, KPUHEE (Salmo salar)
Wi N ASIE T JERER ] AT
AT FE LR, BB A A e
MFERER TR, AU 5 MaE a2k
8 N2 ) Rz BE R RE S i e B h IR R B, W
BN B Z RS T e, et )
BE JE B B I R F i E N AP I B
R, A 0 X 45 W b 1) i R e L TRT B B AL il
HEATRABIEGY,  DAFRIST o B 1R f0 2 A i B A B
D7 EIAYER

AT T T TR B S AR AL, X T R EAT]
FETH AL AR AR 04 1E 5B PR A &2 I E
BREE, XMW EN,
15 FRRZT B E LS EZERNE,
F W T8 PRRE TP AEAE A0 I TR RE S BB A%
WHED & A A BT R 3L, Wik
A B2 0 A IE A B AR R B2 B LA
DR R0 A R R AHE ], A
WA, WZFEATEE . ROGFT R DL R | R
M5 R A R e W R, X EEER
P ] o3I —SEE, S 5 REMEKAEEL
P EZE M EA L R, AN AT L B
S T LM A A S A e 2 2 P g i
o7 A AP 2, A £ S g 1 v R AR T i R DL
if

SEFH P 518 ERAAEIL AR, i B aE
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1708 46 %
[T phylum
W %JEH T Proteobacteria
W JEEETH]  Firmicutes
AFEIT]  Bacteroidetes
IZJiEH 1] Spirochaetae
W JERTETT  Actinobacteria
FAFEIT  Fusobacteria
FIEBE T Tenericutes
W F# W] Planctomycetes
W JEZ07E]  Cyanobacteria
W Jfil other
A5E/rZE unclassified
0 0.050.10 0.15 0.20 0.25 0.30 0.35 0 0.2 0.4 0.6 0.8 1.0
unweighted unifrac i EROE S
unweighted unifrac distance relative abundance
6 JLMEEELIHEERET unweighted unifrac B9 UPGMA B4
Fig. 6 UPGMA clustering analysis of intestinal flora based on unweighted unifrac
*4 FEOHEEFEEEET unweighted unifrac FEE A Anosim 7347
Tab.4 Anosim analysis based on the unweighted unifrac distance of intestinal flora from cultured Sciaenidae
FEGD Kegth BRI i £ T 1 it TR B fh
samples L. crocea N. miichthioides N. albiflora M. miiuy S. ocellatus
K#fa  Lcrocea 0.859 0.882 0.400
BRIt Nomiichthioides 0.003" 0.035 0.080 0.535
#ahth  Nalbiflora 0.004™ 0.194 0.506
fifs M. miiuy 0.005" 0.043 0.596
ARPEMA 1 S.ocellatus 0.003™ 0.004™ 0.003"

T RERL EIRTORE R IR, RTINS WA E R E, * 253 R P<0.05, ** Z5R R P<0.01

Notes: the R-value above the diagonal indicated the degree of difference, the P-value were under the diagona; *. significant difference, P<0.05, **. very

significant difference, P<0.01

il X i 3 R A A — s R T R R
R ZE M AR — RE TR L St W B 2 ) 2 0k
RV RS AR R S £
(148 1 5 it AR S LA K 23 A 19 77 3 0 W 3 R 11
WRFEAs R AR K, ik, 78 A R SE 0 4G
R W7 Z AR (9 B SR, AT HE AL 5 A7
TEBCRNME . AHIEFE BT E BT 5 M IR A A1 B £,
TERVE LR B A B, FEMAETRI
SR Z ok e fn, ARPTIERAERY 5 TR
FERLSR TR — R DI, SR E] s AR ),
REEA AL T IE 3 B R BOIRZS, B, i 5 Fhfafly
T T RS A AT B BT e, D L 3
S HE B A AR AT LAS 32 f0 AE SR R I A R 26 Y
TG 22 S 1T S B il R A 22 5 . RIS
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Bacteriological analysis of the digestive tract of
five species of mariculture Sciaenidae

LIN Nengfeng ?, GONG Hui’, XU Binfu’, PAN Ying'’, ZENG Hong """

(1. State Key Laboratory of Large Yellow Croaker Breeding, Ningde Fufa Fisheries Co., Ltd., Ningde 352100, China;
2. Institute of Biotechnology, Fujian Academy of Agriculture Sciences, Fuzhou 350003, China;
3. Southern Institute of Oceanography, College of Life Sciences, Fujian Normal University, Fuzhou 350117, China)

Abstract: Some species of Sciaenidae were the important fishes in the artificial propagation and breeding in the
world. The health of intestinal flora played a significant role in the nutrition, growth and immunity of cultured
fishes. However, only a few studies on intestinal flora of cultured croakers have been reported. Investigation of
intestinal flora of related species was helpful to the understanding of the influence of host genetic factors on the
formation and maintenance of intestinal flora. In order to explore the interspecific structural characteristics, differ-
ences of intestinal flora of cultured croakers and the influence of host genetic factors on intestinal microflora, the
16S rDNA V3-V4 region of intestinal microflora was amplified from 5 kinds of yelloe croaker (Larimichthys
crocea, Nibea albiflora, N. miichthyoides, Miichthys miiuy, Sciaenops ocellatus) cultured in Sandu Bay, Ningde,
Fujian Province and then were sequenced based on Illumina Hiseq2500 sequencing platform. The number of
unique tags obtained from these samples were from 20351 to 43347, and the species mentioned above obtained
479, 626, 603, 518 and 556 OTUs, respectively. The classification annotation results showed that they belongded
to 33 phyla and 273 genera. Proteobacteria, Bacteroidetes and Firmicutes were the dominant microflora that
accounted for about 70% of the total number of the bacteria. The proportion of Spirochetes in the intestinal flora of
L. crocea was 26.19%, and it was the dominant flora in the intestinal of L. crocea. Bacillus, Photobacterium,
Vibrio, Chryseobacterium, Sphingomonas, and Pseudomonas were the predominant genera of the reared croak-
ers, but great differences in percentages of these genera existed among the microflora of these fish species.
The analysis of the microflora diversity of cultured croakers showed that Shannon’s diversity index of the
intestinal flora: N. albiflora > N. miichthyoides > S. ocellatus > M. miiuy > L. crocea. The microflora diversity of
the intestinal contents of these fishes was higher than that of the intestinal wall. According to the variation analysis
of microflora between these species, N. miichthyoides and M. miiuy had the most similar intestinal microflora
structure. Then they clustered with the flora of N. albiflora. The intestinal flora of L. crocea was more similar to
them than that of S. ocellatus. At the same time, the comparative analysis of the intestinal flora structure
showed that the phylogenetic factors were important in the forming of fish’s intestinal microflora. In sum-
mary, the intestinal flora of the 5 species of mariculture croakers had core flora with its own characteristics.
Although the fishes sampled in this study belonged to relative species and the diets habits were similar, they
still had great differences in the intestinal microflora structure. The difference in intestinal flora structure was
similar to the phylogenetic relationship between species, which proved that intestinal flora structure was
closely related to host genetic factors. Studies on maintaining the intestinal health of aquaculture fish and
providing better nutritional feed would improve economic benefits of aquaculture industry. In addition, they
can also provide a huge space for the development of new fish feed supplements. This study would provide
scientific basis for the development of both feed and probiotics for cultured croakers. In the meantime, the res-
ults would be helpful to the control of fish disease and providing relevant experimental evidence on proving
host genetics had influence on intestinal flora.
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