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BLIT R B . X TKESYM T, akpiE
WF A I 5 FRFEK IR EE | THRHE X R BV, K
W, Ok % B 82 i A TR R 45 A A L E A TR A
P, I I 5 37 5 K AR R DR SC M AT IR 5T,
XoF B Lk 4 TR P 1 2 e B R L

H AT, X ORI 88 65 40 W i i X 2 46 h T
A 55 150 1 9 L A s s 1O, R T R AR
I 5 0 285 Jigp T TR 5 A8 Y AR Ak ok WL ARGE . KR
T16S rDNAY™ % -1 J 1 fap 38 £ ) e B R BE 42 T
fERT U AE Y RIS Th I R R BCEE , TERUED
B V& 45K B OF 52 5 AR 2]z i Y ASBIEFE A
i 3 FE F lumina HiSeqill 7 ¥ & 14 i 18 &= I i
B, Xk AR SR Y A e AR BB B8 6% g 06 TR
BB DL S 5 FRFE A B WA OGP AT o0 A, Tk
YR IE SR 6% B fat R SR8 LA K & B jR SR A e S At

1 MRS IE

L1 HEmRERLE

FEA T20174E9H 10 H 2R A PG b i 2k L s
24~ H R 45 A [R] 0 B0 JE B8R 65 3R 5 RS, 435
AFIBMFE . AR v BRI B8 65 5% 20 1A IR ]
DLAREAR A R (5 f URE 5 BIRIAE BR IR B %
BT hka, S HIM . WiE A K MRS
PRHR P UL A , VB by B fa BURE 5 [R) IR BRORE B
vt 340 B, 4 S B K ARV R o fit B R R O A A%
BEDLIEELS S5, AR N165~318 /&, MLH X
FELS W AR 3 REURL R, R B FE 7K R 6 mAk HUK
FE3L, RAEWEFEAKEEMN. K RERD
JE RS | KR LA AR E T ok & iz el S =
AL FE

it F £ 1 AR s F KORE Oy ) — 96 0O () I 4
H K o il BRE K FERE S AR IC I W, BRI K
BEFESL AR IC W2, {d R M B R AR o H, B
I 10 i RE SR ARIE D, ERHEURRE SR IC N F.
1.2 #MmEDNAREL, PCRI L ZEENF

DI Y B8R 6% B T A b, TR X A R
PEAT IS RE . TETC R PR i O aE O
TR PR3 G B T KM O, SARINE
BR 6% 1Y I TR A N — D FEAS . FRHLO.5 Uk R}
TFEREELE T, MADLRTHEK, HAR
SR A3 590 6t BRI 65 65 g 16 R i RTSURL TH )
)5, K HSoil DNA Kiti 5 & (Omega Bio-Tek,
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USA)EEUAN A BIDNA, K1 LAKFEE 2S5 ymfL 1%
VR A £F HE BTt 8, R BR 2% B FH0.22 pm G
TR SR Tk B8 (O Ve T Ve S I TR A8 AT BN R #EA T
T8, R A K ARG P 2 DR A ) 0 TR B
JHE. Z. N. A Water DNA Extraction Kitif | &
(Omega Bio-Tek, USA)EHL, XT16S rDNAKEP A}
AR X (V3~VAX)HEATPCRY ¥4, 51975
MBS ES Y. 341F (5'-CCTAYGGGRBG-
CASCAG-3")HI806R (5'-GGACTACNNGGGT-
ATCTAAT-3"), PCR™¥ffi Ik B2 R 2% B i
U s H VARG I, 36 b T R BOR A W 1 BB
Hi A FR 2w #E 47 3 F Illumina HiSeqill 7% 4 1 &
i I

1.3 BEESH

M R AL 3R 2 $i Barcode ¥ 51 flIPCR
P3G 5197 50 T ALEE AR o0 2 R O
#iZBarcode 15| ¥ P55 , i HIFLASH v 1.2.7
AR XT B A RE S W reads#E AT BE 4% L U8 2 &
J57 2 1) tags B, SR 5 I FH Qiime v 1.7.080 14 5 %%
& %2 (Gold database) It ¥t (UCHIME Algorithm)£6; 56;
- LBRIARITH, 155046 RO (effective tags)o

OTUZE % Fadth A 245 | H Uparse#k
v 7.0.100 1 X} JIT A 4 i 19 4= Ff effective tagsiF 175
Z, BRINLLOT% I — B identity i 7 51 R 2k
n] #4E 43 25 B0 (operational taxonomic units,
OTUs), [AHFEEOTUsHE M5, FMothur
75 15 5 SILVARY SSUrRN AB 8 2 X6 Hett 47 4 il i
oA, BAOTULESS R Hr A E—FP Al .
FIMUSCLE v. 3.8 318 #E 47 138 2 Fe 51 LE X
BEFTAOTURRIFIIM R B K EXLR, T
LBRFEMF I 22 e ul i R 2, XA b
17 3] — A Ak B (LA 1 5 /D B9 FE R BRIE , cut
off=69 713), LIAbIR 5 & R Bl AT e 2t 2
FEVET AT -

o 52 B AT I Qiime# v 1.9.1
115 Observed-species, Chaol, Shannon, Simpson,
ACE. Goods-coveragefg %1, i HHR¥K v 2.15.3
2 il i B il 26 1 1T AlphaZ2 BRI 5 B2 7] 22 7
I8 o

2 4R
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SANAE it BT DA ) S5 i 34385 3075%, i
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SR SUFEHN 315 24555 0 4 FE 5D TR 2 24
FE99% LA I, U6 B A Y P 5 o M A 5 T TR AR Y
ZFeYE . LLO7% M I AKX 4-0TU, Wi, W2,
H. DIXFFE S A SOTUsE H 2351 454, 458,
486, 267F16451, HFE S A ANE 5 FR KR
H ) 4 TR AR S AR 25 AN K, (D A T A 2R
BT KK P 0B FIZE . M Shannon, Chaolfil
%%ﬁﬁ%ﬁrﬁ‘ééﬁTﬂ DA i A8 B R 22 4
PEED., WHEEMARR LT ZHEMH R,
HEE S RGE K E Z RS, FREG
ESi $53=1C.308
S A AR KV Oy 1) b Y 5 FE SRR AR
mn PR 2 AR T R, AR T A
TR e AR S TP AR A R S SRR L 4
R, PURL R A TR 2 R 1 T g E K
(=T RN U 1 = o O 1 € iy o

FESBENS , 2% BARE & A A7 A A0 X T
1) 4 TR AR 2 (KD 1)

22 BHEGTPEREZHEMEREXESH

PLASRE S R o3 A 1 B OTUSECh TH AR B
FIMOTHURZK A4 H venniiy 2> X #5456 fiy A 11 1 21
M ZREPESE T 0, M RE, 45 RBos,
AR IEA RIOTUsS 274, W1, W2, H. DFIF
FERRA BIOTUsA B 15, 19, 43, 147H1176
Ao v B i T A0 DR R 2 A B £/ T 219
ANOTUs, AW i i B 1114 54.94% , HAIDAY iz 8 3
A 5110TUs, a1 47 89.51%H OTUs A 75 &k
() i JE R IN 2, DRE S A B 2R T R
o HE— 25 43 B I 38 A0 TR RR S 2R S R AR R
TURL DR b O 0 T 2 FE M Z RN B AH SEOC R B,
HEE M A 73.46% M OTUs 5 Hi 32 Al K AW 1 rp

5 A

A B R EEDRHIURE AT & A il 2 L H: A OTUs—%, A70.58% 5FF i —2, U
1 EHGERBRENFSERSH
Tab.1 Analysis of the high-throughput sequencing results
eI A OTUs Shannon &% =i RIGREZHEM W7 IR
sample effective OTUs Shannon index Chaol index phylogenetic diversity index goods coverage
fi et KEE(W ) 454 5.371 488.080 43.666 0.998
healthy fish water
R KEE(W2) 458 5.178 521.000 41.006 0.998
diseased fish water
gkt £ )l7 18 (H) 486 3.472 515.528 76.370 0.998
healthy fish intestine
9 )78 (D) 267 1.548 293.233 38915 0.999
diseased fish intestine
TEEHEURL(F) 645 3.567 736.438 71.766 0.997
pellet feed
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Fig. 1 Rank-abundance curves based on the OTU

species number in each sample

13.79% 19 OTUs 55 7 5 7K 44 R R5URL 1) Ak v 1 187
Yook, WA IE R A 17.98%0TUs 5 H 37 5
IKIRW2—E, 4738.95% 5 Wik ikl —2, 58.05%
) OTUs 5 7K {74 FlPE R Hb B B JC G (12) . fEEJ5E B
TV BB 6% 1) iz 18 DA AE 245 A8 5 57 B 20 15 AR R v i
BEA R OC R, I ORI 8 65 HO S HL i G 4
2R S B T R R 2E RO

HE— 2 o A A B AR R 2 R, 45
LR, PCUNXTRE & (1) 5Tk %68 38.65%, PC2
Bl X RE S ) TR R 30.45%, fdt B B 6 65 iz 1
FKBE A B B A 3, £BOG B JE 65 655 i) 18 A0 B0RE
TRk 5 AR G AH BE R, 10 P i R B O B 5
Ji 3 A R T A S K AR T AR B (R 3) o

23 BHESEREEAREENFEE
TEITA 2K B, WLRIW2ARE S 19 20 T8 B 7
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Fig. 2 Venn analysis in different samples

The number in figure indicates the OTUs in different samples

AL, AEXE B AT 3AL Y 43 ) S A T R T
(Proteobacteria)(57.40% vs. 54.88%) . JUZE ]
(Actinobacteria)(32.34% vs. 36.15%) LT 12 ]
(Bacteroidetes)(5.15% vs. 4.26%). ZZTE B [ 1 4EHAI
DFE it FPOAERT = BE 4 d sy, 3301 hy 84.96%F1182.65%,
% 53 R AV IR E K ] (Spirochaetes)7E DA i HH Y
FHEEN11.03%, 5 T IAEHFE 5 1 3 B (0.04%) ;
I EEE TR [ ] (Firmicutes) FUFF A T TIIAH 5, HAEH
FE S 20 R 7.64%H12.57%, £ DAE & A
H2.22%H10.90% , —F AH X F B HEE 2 ST
DFE o BURLIRDRE 55 7K 4 0 g 3 1 200 B R 7 2 A
ANE), W5 401 ] (Cyanobacteria) it AH X 32 & e 5
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H58.00%, HWCH BT ] (30.4%) 1 JE BE B ]
(7.28%). WFFEFRET, ARTE B ]2 {8 B i s o
B BB 6% 3% 5E K U 0 i 38 1Y) de SRR, T
LAY N N NG e o R e T R s o S N €5
BT TR SR B A p LR, 7 i 38 FBURE 1)
BHRE A b FEADAR /N (BT 4)

NS i R R B 1 T 1% OTUs ik — 20
AT TR RESE AL, HARE S A 2 20 TR Y AR R
BT 1%, 53 5 65 2 SCHT 3 (Photobacterium leio-
gnathi) (54.54%) . &GN (Vibrio ponticus)(17.20%);
DAl U A RN, o5 LA E78.92%, H
AN EI/NTF 1%; 10 W URIW2RE 5 TR RFZS 2540,
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Fig.3 Principal component analysis (PCA) of the

bacterial community between different samples
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Fig. 4 Relative abundance of phylum-level bacterial

communities in different samples

FHXT = B2 85 T 1% 4l 1l Alpha s JE R HIMB1 14
(Alpha proteobacterium HIMB114)(6.40% vs. 5.84%) .
Alpha”F & FHIMBS9 (2.38% vs. 2.40%) 13k 7£ it
FEFT B (Pelagibacter ubique)(1.96% vs. 1.48%);
TR AR 2 5 8 T 1% A0 A 2, 43500k Phr-
aseolus vulgaris (42.70%)# Phyllostachys praecox
(20.62%), KW HE P JA D BULFPANTE N
BB (R2).

3 iR

1 208 i T8 T 1Y) 3 245 7 A 5 A AR L

YIMHSG, R 32 A B vh i s RE 25 A s e .
B AR E45 T A LR A T EE
WRERH, ERAREMNRENRMET, 4K
22850 38 A A BN B B R TR R AR
i i T 168 rRNAE N i B 14 ey i w2 0 1 73 551 o
B T fi B R R85 B R B8 665 Ji 1 AR 45 4 25 R
HE PR EE . KA FER LR, WA T M
6 77 5H U0 R 68 65 19 oA A AR BRRRAE LU A B
T S5 6% 110 {2 5 A R 0 B 4 i L L B il
WESE BT, fdt R A i DR E B 6% i 1 TR
PR AR IEWA 25, mEZNHEIEY
FAETE W] o 55 fa 0 1 A0 P A ROAE L, BB
I 01 figy A P R AR 1D AE N S R G, R
TR AULRT B 1) 2 o 3 s o TR RR e A
TE PR 0 TR R S AN A £ R £ 17 38 A1 B R 2 A
(1954.94%, fd B 104 89.51% I OTUs A 7£ H i
4 Ji 6 R B, 3 WS 1Y R AR T BN R 65
Bl E T AR O, HATE 2 AR R
BEMk. AT B, MR, AR . BARKEA
i (Oplegnathus punctatus) i 186 W #EFP SIS,
(AR e B A — s 1 22 71 K E AR
SRR B, K& & 85 (Cynoglossus semi-
laevis) i 5 0 Ji7y 38 rh O S5 BRRE A 235 4 22 S N )
i, AE £ i T T A0 TR 2R T BRI .
0K E R IE R R .
F I SR B 7K A v B 2 B A DG, HE b BORE ARDRE AN
K A5 5% B 1 TR R 5 e B RN R R
B, K AR K Uk i)t v B A0 R A VR S ST AR
PR GSA B UIA DG, an 3 A0 ) Ak 2
FEHA &AM T 8 (Paralichthys olivaceus) I 18
RESS M 5 BORL R P R OC R DT, HORZ 5%
B K P55 v TR B2 e A KUY ¥ AL (Pelteob-
agrus fulvidraco)y B H B A F4 B 78 AH R i 5% 5 7K
R RIS KM TS R
KVGFEES (Gadus morhua) A0 18 B HE 4514 & A=
IR AR (ERER SR AP 2 0 R By 77BN )
MEEA — WM R, 5 PR 5 R EORL R R
MR ARG, RIEFER LM, ik
FHH Y- W S I kTR R 22 R e R TR 2 A
14 5 FRFE K AR T B BE VR S5 A B BN ], T R
T ek v B 2 AT L3 Ak G TR 45 A 0 5 e A
B s A i 2 3 7E i A [l it 2 3R 0 T kAT
FEL220 A FgE i R B, P SR fa 2 1) T AL 1
TR N SR GE K A B B JE AN AR OGP, ARt 5 v fgt
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F2 EHSPHEENEEST1%H0TUs

Tab.2 Relative abundance exceeding 1% bacterial OTUs in different samples

A7) XS E /% WA ERRSS R A5 AR F /% YA RESE R
groups percentage of OTU classification results groups percentage of OTU classification results
H 54.54 R IGHTE  P. leiognathi D 78.92 HIGINEE V. ponticus
17.20 RIFINE V. ponticus
Wl 6.40 alphaP . HHIMBI1 14 w2 5.84 alphaJE R HIMBI1 14
A. proteobacterium HIMB114 A. proteobacterium HIMB114
2.38 alphaZ JE I HIMBS59 2.40 alpha® JE I HIMBS59
A. proteobacterium HIMB59 A. proteobacterium HIMB59
1.96 AR I AT 1.48 i PE AT B
P. ubique P. ubique
F 42.70 P. vulgaris F 20.62 P. praecox

5 B I 68 655 i 18 B RE h A 73.46% 19 OTUs 5 7K {&
FOTUs—E, £70.58%5 ok ki —3, H
A 13.79% 1 OTUs 5 3% 5l 7K 44 Fi UREL ) ek v 4 1
R TOIG, R e BT B8 65 738 4 B AT 17.98%
OTUs S /K&K —3, 47 38.95% 5 FUki ik — 3,
58.05%I1 OTUs 5 7K /A FUBURL 1) A} v B 1 705G
[ B PCAEI f 7, it B £ B 18 9 B 5 AL A 5 7K R
SHOAHARL, 2R B R DN R 68 65 1Y) iz 1 TR RE S R A
IR 555 0 URL AR H i TR 2 OC R D), T AR
s S5 B T B8 8% gy 16 40 TR 22 FF 1 52 PR 58 R0 BURE 1]
Bk 4 B A 52 A I, 7E fRDR A (R EL K 3R 5% A
ZEAKMEO T, 1RG22 5 09 J5 8 ] fe 2
SR N TR 65 65 i 38 9 TRRE R A, AR BUW T
HOHGGE , PO IR R A

B st &8, JLF A KAl
PR A I R & ) 2 50RO K
PRI EEEORE , HW AR SR T
SN E A #5 )—TA,  ANSKEE BE A8 436 2 g
VERYEG . LT RS RO EEAREE, = S5k a.
B D7 AR T A BB R Y B IH ALY, Asfie
S I IR 6 fizp 1 4 125 B 22 bR BE 7 A R Y 9K
W, IR X TR 43 WA Y 2 il P R o R
B A K kB AR B AR, ISR AR
L TR R TR . AR SR o fi B B R B
5 i 1 SR B A X E A 17.20%, SR
Hh R DR A B DU R4 v, 1551 78.92%.
FHEINPE T 20044F B R 3 25 H P BEAF K . TR DT
RIS 1) 4 3k B8 (Sparus aurata) 1™, 285 BN
e N B — AR, S 4 E Bk 2
AE8 (Lateolabrax japonicas) ™ FUHUF 4 & (Premnas
biaculeatus)f{f 19 JR B P, Bl AW R,
PR B R 1 I R M DX ) A 5 A R B 65 K
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YN 5 5 g 3 v A AR X S E DR 4R v ml BE 2 5
B G B B0 R B JRUIA L 3 M R B B 5 g
g R KT TR 5 L654.54% . ROGHNTR 32253 A 1E
s, A, WROUT R AE b E U
g T 3 R RGO 0A  KER AE DR R 65
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B AR I E BR 65 g R B S REROPE T, H AT

B TC N ATGE , BER AT AR i A= e 9 i 8 TR Ak
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Variance analysis of intestinal bacterial community between
healthy and diseased Trachinotus ovatus

XIONG Xiangying ',  WANG Xianfeng’>, PENG Yinhui’, WANG Zhicheng "

(1. Guangxi Key Laboratory of Marine Biotechnology, Guangxi Institute of Oceanology, Beihai 536000, China;
2. National Sea Area Dynamic Supervising Center of Haicheng Beihai, Beihai 536000, China;
3. Guangxi Key Laboratory of Beibu Gulf Marine Biodiversity Conservation, College of Marine Sciences-Beibu Gulf University,
Qinzhou 535011, China)

Abstract: In order to investigate the difference of the intestinal community structure and its relationship with
environmental factors in response to disease, the intestines of healthy and diseased Trachinotus ovatus were used
to analyze the bacterial community composition and diversity as well as the culture waters and pellet feed. The five
samples were studied by using Illumina HiSeq high-throughput sequencing and biological information analysis
method. Compared with the intestinal microflora of the healthy pompano, the relative abundances of Spirochaetes
significantly increased in the diseased pompano, whereas, the Firmicutes and Bacteroidetes exhibited an opposite
pattern. The bacteria species in diseased pompano intestine only accounted for 54.94% in healthy pompano. There
was 73.46% of the OTUs in the healthy ovate intestine, the same as that in the culture waters, and 70.58% in the
feed, while the percentage dropped to 17.98% and 38.95% in the diseased pompano. Notably, the disease pompano
had a higher relative abundance of Vibrio ponticus than healthy pompano being 78.90% and 17.19%, respectively.
In addition, the relative abundance of Photobacterium leiognathi in healthy pompano was 54.53%, but absent in
diseased pompano. The intestinal bacterial composition was relatively stable but there were still some difference
between healthy and diseased pompano. After the occurrence of disease, the bacterial diversity declined markedly.
The culture water and feed had a close correlation with the healthy pompano intestine but low influence on
diseased pompano in bacterial species composition.
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