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M A 32 59 3R 50 5 W 8 B ) 2 IR0 AF AR A B R
W 22, £ 2K fl T AR T R T A% A B (ngg | bk
B PRE AR SR Bl A1) . REE R (i
Ko BY . AYBEIAER) . ARG R
i FACIRE J7) . 1l A2 5 H W 3h Y
HEOSN, E5TE R T AP, Ak, etk
i BN RIS, 0T ARt A7 e A AR PO
F 5% J TR, A0 v iy 10 20 B 22 B o T i i R0 S
Ji713, EL#%(Dorosoma cepedianum)/i 7 41 £ K
Y TR, sERT a2 RS TR R,
AE fifi (Lateolabrax japonicus) Fil H A< # #if
(Nibea japonica)s 5|k & THF H R LA H
fRE, SR, R R [ I X
(R 7K 37 58 A0 e Fh A0 g et | AR
JE W 75 47 14 f4.(Totoaba macdonaldi)® . HR BE4 77
T 111 (Sciaenops ocellatus)™ | ki ffi (Larimichthys
crocea)***!F1 75 14 #% (Dicentrarchus labrax)!**/4%
fin a2 AR R B A O — 2
o VRHHA AED T e A T A DK B 1 AE B AR LR
FIYK A2 1 18] i 3 40 o8 22 R 1 A Ak, (R LR
58 H A S BT AR B i 0 A0 T 1 A ) S v, i
A LR AL 7 g 1 AN AL ) (VK B ) R R A
AEECEK) P AR 22 5 . A K H AR B i
O 7B N N A B NUUE 81 R N I I B 2 T
FH LU I 5 1 7K P9 A8 57 BE AL B R H A B G fa 0 i
. vh i R R 1 A0 A 22 R O S B (L 1l
BHFFRFEAEE R OC R, H R85 5 A 77 54
ST T K A0 28 i 3 A T 2 R B s T S T
FARFAE, R T T TR e Ak S I 35 2 LR 2 A A0

1 MR57FE

1.1 &EFE, ARMEKRRE

2017 4F 4 A 28 H 9:00~12:00 R&EF+1L1E 4
5(29°52'N, 122°18'E)iT & 4 3251 1 H A B
i o A TE AN P RE S o H AR ¥R Gy A 4R R A AR CHREL
HEEE RN 48.5%, HARI &0 11.0%, EiEH
PR PR R AR ) o 2R T R TR AT
W f IR Rl e, RO B AT B i (R
120 mg/L)RHE/K K FE BRI, 15 £ 58 42 08 2514
JaHith e H 75%IAE T kSR, R T

BE BT DR IE TR BT T, K BB T IO fa N ik
PH B AE RS T T 1 vk L, 0 B H i o &
BRI IE N2 o $ TS E A7 B4 R T
(B RmZEH— st hia@is ez
(B i (W 38 = ¥ EL A B i 21 A 2 ik s ) i
atr, KRR A BRI K B0 AF (2 mL) R,
A AR EURE IR VR o T RAE 1 H AR B 1 A
#HoH(275+44) g, KK K (25.5£0.5) cm (n=3), R4
Jo TE A it I AL T L 4% TR R ZY 100 g BiC & 1RDE,
PRAFAE KR IEE A4S . S L SRAKERAESRHH M
FaPEIKTE T 50 cm AbSRAKEE, PRAFTE 1000 mL
KEBEES b o DRV R KRR PR B R VK
(4 (s 485 X PR URLAE TP o B3 P 2 R B I 2 A
HhKIR(15.2 °C), F Mettler-Toledo pH i1 (Mettler-
Toledo International Inc., Leicester, UK)ll%E pH
(7.42), HI IS/Mill-E #8711 (AS ONE Corporation,
Osaka, Japan)Jll & £8 £ (27) . B REM H AR B4k A
il | LA DR RN KR S AR RIS 5 h NEE [l
P F WL AL X A L=

2017 4E 11 H 3 H 12:00~13:30 RESHLRF
J3(N29°53", E122°21")3IT f5* W 46 1 5% Bl 4 46 1% 7
T AN R o AR BT UK fE 22 R AR HE G
(R RAE Ty i 2L BROR SE AR 3 (R o . R i A
) R 56 I 46 N T KR it o 5 TS B B S B o R
Hh A R A M G ok e AT OR TR ), — IR BOCRE Bl = AR
vk, BORXTUKEE R . TR (0 6 B (K 5 Ry
(133+37) g, WK K (19.7£1.8) cm (n=3), FKFEH K
AEHEAE TRKIR . pH FIEREE 2518 21 C, 7.71
126, RAEEJGTE 5 h PUREAE 7 18 K FE iz
[TV 2 A LA XSG 2
1.2 HAEEEZE DNA FIRE

P R O B TR TAE & (M % 3
BERFAREGRAF, FHM, HE) A K E KR L,
K BT AR IO A KB 504 (10 mL)
H1, B E.ZN.A.® Soil DNA i £ (Omega Bio-
Tek, Norcross, USA)E B 1A 41 7 DNA . B A 1Rk}
TN DNA W4 BT A 40 . B 100 mL
TR ZKOKAE, TR Y B 385 i % (Whatman 111106 JE
&, $L4% 0.22 pm, Whatman, Maidstone, UK)id €, F
FH E.ZN.A." Water DNA 371 £ (Omega Bio-Tek,
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Norcross, USA)FEHJENE 40 ) DNA., 28/
B ECA DR RN K HH AN DNA RfF7E-20 CF,
1.3 PCR ¥ 187%0 16S rDNA U FF

FIH 16S rDNA HEH 0] 45 X V3~V4 i 5]
¥ 338F (5'-ACTCCTACGGGAGGCAGCA-3")fl
806R (5-GGACTACHVGGGTWTCTAAT-3")*)j
1T PCR (ABI GeneAmp®™ 9700, ABIL, USA)¥" 1 . it
FH 20 uL S iR Z o455 4 pl SxFastPfu 28 i
2 uL 2.5 mmol/L dNTP. 0.8 pL 5 pmol/L 5|#I(iE
[ A I]) . 0.4 uL FastPfu B4 . 0.2 uL BSA(4-
IM3E F & ) AT 10 ng DNA AR, H AS 8% 4 £ 738
A . FCA TR K AN DNA 855 an
T WIAASPEEEA(95 C 3 min), 29 DASHEIEER
(BFMEHR 95 °C, 30s), 1BK(55 C,305s), ZEf#
(72 °C, 45 s)MfeJa #EAH (72 °C,10 min). {ES1 7 1E
B AR K AN E DNA 8BRS0
(95 C 3min). 28 NEVEE IR (REAER 95 C,
30s). k(53 C,305s). ZEMH(72 C, 45 s)FlfK
JEHEMI(72 °C, 10 min), XFAEAFE S AN DNA
P34 3 4y, ¥ PCR ™“¥&7f. H AxyPrepDNA #E
Jie B ) & (Axygen, CA, USA)4lifk PCR F=4#),
FH Tris HCI YEG S A 2%B50 N5 A s A6 0 44 1k
J& B PCR 7%, #FH Tllumina MiSeq V-5 ( |15 3£
FAEYEAREARAR, L, P EHIETE
16S rDNA i ¥ .
1.4 HESH

JH FLASH FI1 Trimmomatic X E{3E dE47 B .
H Usearch (JfiZA 7.0 http://driveS.com/uparse/) M\
AL 5 L BCIE F R 781 . ] RDP 432845 DLt
WS AR T H 53 250 97% A AL 7K -1
OTU, B HME N 0.7 (Qiime *F4, RDP 433
7)o 1 Mothur P15 56 FBEHUEEAS (1) ZAEHEFR 4L,
45 Chaol F5%(. ACE #5%{. Shannon F5%UAI
Simpson F5%0 . FH#LK % 7 2253 Hr(one-way ANOVA)
FIXB & K56 (Duncan’s test) lL B 2R . Tz Al
JE AN ZRE TR B 22 5%, HBCWEE t R
F A By R A By £ A [R) o B 7 (R . R
ol M)A 2 RE M 25 5 0 T 5043 T (PCoA)
x5 A4 7 g T 20 AT 5 7 B DO A A T K v A T 1) G
2, DL R B0 8 AN S A R K

2B [R] (4 0 2R o S IE A T 2 AR R BUROR
W ELFRE (X £SD) o FI] SPSS 4 A
21.0) AT XBH KRR t K50, ¥ 0.05 NZEF B
PR

2 HERE5HH

2.1 &XipFiE. RERBMEKFHERAR

MAEEF RN H A ¥ by i 18 P 250 732451
7, Hoh MAES 7 IE T4 390494 55)T 5,
M H A 8 Gl £ iz 18 T S E Y 341957 450781 . MARL
AR R RE Y 37529 ZFA . MR AR T K
HR S 86523 457N, Hirh AL B %5 N 4
S E 45418 )T, N H AR B0 SR A
A E W 41105 1751 Frf )T B 2 )7 9150 7
W ) RS R 8 o g B S 3 oA ok, I R
DI BRTE 97 % AR K- T I 2 5, ks
Joil | T TRDRE RN 55 5 XA AT K ol s 8 e 4]
%4 886 1~ OTU, Hfefififig il ify 374 4~ OTU,
H S 85 4 1 738 0 HY 360 4~ OTU, H A B 4t fa i
SR 155 4> OTU, F55E W46 v /K v
463 1~ OTU(HE & AR Hilll i 429 4~ OTU, HAS#
W MAE R 191 4 OTU). MIXFEREE Y
50 4~ OTU WL 1,

MAEEFH A B G fafpiE . Bl A kL & SR
B DR P ) T A v s R AR B TR 3 SR TR 8 A
1. 40 &, MIE 2a al UL, JEEEE ] (Firmicutes,
71.6%) . ZEJE | ] (Proteobacteria, 25.5%) . JiZE
I"J(Actinobacteria, 1.7%)F14IAT [ ] (Bacteroidetes,
0.7%) FE AL 8 Jl7g 38 v 7 L3, JRRETR11(91.3%)
I 1(4.2%) . BXBER [ ] (Tenericutes, 3.0%)
TR 1(1.0%)7E HAS B it fa i i i vp e &
4174 | ] (Cyanobacteria, 70.1%) . Z8IE 1 7(14.9%) .
JERERETT(11.2%) . AR T1(2.0%) L T
(1.6%)TERL A 1R SRS, AIETET1(77.1%)
JEEETR 1(20.4%) AT TR T 1(1.2%)7E H A i il £
FRFE WA K T R ABTE TR T](55.1%) . JREE
H11(24.3%) ., HUERTHET1(6.2%) . W0 1(4.2%) .
IFFEET1(2.6%) . Marinimicrobia_ SAR406 clade
(2.2%) F14% 25 5 1] (Chloroflexi, 1.8%)7F AL #5758
o 4 T 7K o L
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Relative abundance of bacterial OUT in Lateolabrax japonicus gut, Nibea japonica gut, formulated feed and seawater

OTU: operational taxonomic units; JF: foregut of L. japonicus, JM: midgut of L. japonicus; JH: hindgut of L. japonicus;
NF: foregut of N. japonica; NM: midgut of N. japonica; NH: hindgut of N. japonica; D: formulated feed;
WD: seawater in the net pen for N. japonica farming; WZ: seawater in the net pen for L. japonicus farming.

ME 2 b AU, #2JE (Clostridium_sensu_
stricto_1, 41.6%) . ¥L3k7% J& (Lactococcus, 13.1%) .
& IGHF i & (Photobacterium, 12.9%) . E /AT H# &
(Bacillus, 11.9%)#11k it & J& (Pseudomonas,
7.7%)TEAE B A TE P S L ZF AT TR R (42.5%) |
FLIK TR (23.2%) . K27 #1415 )& (Oceanobac-
illus, 19.0%) . % JFU{A J& (Mycoplasma, 3.0%)F1 A £

¥ J& (Carnobacterium, 2.5%)7E H A< il o i 1
w40 8 (Norank_c_Cyanobacteria,
70.1%) . A sh#TE & (Acinetobacter, 6.2%). 41
FFER & (4.2%) . Fv FLEK & (Shewanella, 2.7%) .
S PR & (Aeromonas, 1.9%). KVEZERITFHE
(1.9%) . FLEKH B (1.9%). &M H# & (Myroides,
1.6%) 13l X #i 8 (Nocardiopsis, 1.3%)7ERC &
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Tapbrb L e IR E (Klebsiella, 19.5%) . ZFHLFT T JE (4.9%) . Candidatus_Actinomarina
FLEKF B (15.8%) . Norank_f SAR86 _clade (5.1%). (4.0%) . #4115 )% (3.8%) . Ascidiaceihabitans (2.8%) .

a 10r

W ZETH[ Chloroflexi
I Marinimicrobia_SAR406_clade_
0 #UFFEET] Bacteroidetes

0.8 - W #KBET]] Tenericutes
W JX£RH1] Actinobacteria
M 54057 Cyanobacteria
[0 ASFEH] Proteobacteria

0.6 - [ JREER ] Firmicutes
W HAfIT others

04

0.2

0

[ ZD0417_marine_group
B BEREKA)R Nocardiopsis
M norank_f Rhodospirillaceae
|| M norank_f Rhodobacteraceae
" norank_c_SAR202 _clade
M norank_o_SAR324_clade_Marine_group_B
M NS5_marine_group
unclassified f Surface_l

norank_o_E01-9C-26_marine_group
S MR Aeromonas

. AEGEAN-169_marine_group
W B KKEE Balneatrix
W OM43_clade
| norank_p_Marinimicrobia_SAR406_clade
0.6 - %EEE%E Shewanella
Ascxdtacexhabttans
BREK B Myroides
0 | ﬂfﬂ:ﬁﬁ Arthrobacter
S W A 22T )& Brochothrix
W Candidatus_Actinomarina
" BIEKHR Arcobacter
04 W S%BRER Streptococcus
g M norank %S‘AR&S clade
B REHHIR Acinetobacter
5 /RECHR Ralstonia

b i R R i
+0 . . | I B B/ LCHIR Colvelia
09

Romboutsia
| B @EEE Psychrobacter
J& Mycoplasma
l’:]ﬁ' EE Camobactermm
0.2 B PR Pseudomonas
' L Res] &ﬁﬁﬁ Klebsiella
KICH B Photobacterium
. Amphritea
#ﬁ%ﬁﬁ}ﬁ Oceanobacillus
norank c_Cyanobacteria
Clostridium_sensu_stricto_1
FLER)R Lactococcus
0 ST HR Bacillus

NF NM NH JF JM JH D WD wz U otes

0.1+

P2 AESRH A B E | BCA RN K AR ] () FE (b)
JE: JESTRTR; IM: RS s TH: BRI NF: HASS G (i, NM: HAS B 0
NH HASEH )57, D: e ikl WD: H A B 06 £ 57 58 AR N B K; WZ: TS 3R AR PN ) K
Fig. 2 Dominant bacteria in the Lateolabrax japonicus gut, Nibea japonica gut,
formulated feed and seawater at the phylum (a) and genus (b) levels
JF: foregut of L. japonicus; JM: midgut of L. japonicus; JH: hindgut of L. japonicus;
NF: foregut of N. japonica; NM: midgut of N. japonica; NH: hindgut of N. japonica; D: formulated feed;
WD: seawater in the net pen for N. japonica farming; WZ: seawater in the net pen for L. japonicus farming.
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norank_p_Marinimicrobia SAR406 clade (2.2%).

AEGEAN-169 marine_group (2.1%). OM43 clade
(1.9%) . norank_o_E01-9C-26_marine_group (1.8%).
norank_o_SAR324 clade_Marine_group_B_(1.6%).
unclassified f Surface 1(1.5%). NS6_marine _group
(1.5%). norank_c_SAR202_clade (1.4%). norank_
f_Rhodobacteraceae (1.3%). ZD0417_marine_ group
(1.1%) F15% Bk # )& (Streptococeus, 1.1%)7E AL i 37
Bl AR K P S A3, Amphritea (58.5%). Zf
R (10.6%) . KFEZF A E R (6.5%) . S IEHF
4 & (Arcobacter, 5.3%) . FLEKJE (2.8%) . LKA

I J& (Balneatrix, 2.2%) . Norank f SAR86_clade
(1.3%). Glaciecola (1.1%)FIF} /K 5 /K [ T J& (Colw-
ellia, 1.1%)7E H A E# i fa F72 50 A K o G AR 3
22 &FEpFE, BEAMTEKPNARSHYE

MAFR AT DL, A8 H A 8 Gl £ 7 18 20 1 = ]
ACE .Chaol 8% .Shannon Z ¥ P45 50 F1 Simpson
ZREPESR B0 B 3% 22 S (B 8o ¢ kg, P>
0.05). fEAH R M AL . I 1), FE%
FH A B Ik £ 2 [] ) ACE ., Chaol #8%% . Shannon
ZFE PR BRI Simpson 2 HE P4 200 ik 2 22 5 (BL
XTI t 5, P>0.05),

F1 HHPMEHARGERE. KAEMEKPIMARESHFY

Tab.1 Bacterial diversity in Lateolabrax japonicus gut, Nibea japonica gut, formulated feed and seawater

n=3; X+SE
it H OTU . Chaol 154 TR ZRETESR B FERZIE R
item Chaol index Shannon diversity index Simpson diversity index
18 18 Japanese seabass gut 233495 205+38 17646 2.01+0.72 0.30£0.21
HA 47l Giant croaker gut  239+54 185+46 180+41 1.83£0.27 0.26+0.05
il &%} Formulated feed 155 194 229 1.76 0.46
WD 191 227 244 2.00 0.35
wZ 429 450 457 3.98 0.07

{E: OUT RoR il #AE 73 I HI0; ACE R 25 T B BB S I Al T Chaol #7n F & BEMTHE,; WD 3R H AR BOA 10 JR 5 A v 0 T

K5 WZ 7R AL 83758 WA TR

Notes: OUT means operational taxonomic units; ACE means abundance-based coverage estimator; Chaol means richness estimates; WD
means seawater in the net pen for Nibea japonica farming; WZ means seawater in the net pen for Lateolabrax japonicus farming.

23 BEFEARNZTERRME

MK 2a AT, FETTRIZKSE b, 468507 7 i
PR LR EBE T 1](83.1%) . I H ] (14.1%)F1
R TR 1](2.0%);  H R 14 A 45 T 0 45 J5- BE B 1)
(73.4%) . ZBIEHE11(23.3%) FZL & 11(2.0%); )&
Jon 19 O 35 T A0 4 JEE BE TR 1] (58.5%) . BB T 1)
(39.3%) IR B 11 (1.1%) . H A B &k 121 iz o A
PR A G R RE R 1] (85.3%) . AETE T 1(7.5%) . K
BE TR 1(5.0%) FI 2R T1(1.5%); i W0 345
ALFEIERETR 1(92.4%) . HKBETA](4.0%) . BB R
I T(2.7%) FH T £ T8 177 (0.5%); J5 W 09 00 34 o A0 9%
JERETE 11(96.2%) « LT 1(2.5%) F 4 i ]
(0.8%)-

MK 2b AT, FEJE R KSE F, A SR R
PVE U 45 Clostridium_sensu_stricto 1 (48.7%) . %
AT R (15.5%) . FLEKEE (12.7%) . B EE

(7.2%) . Romboutsia(2.7%) . F& ¥+ & J& (Psychrob-
acter, 2.6%). KIGHHJE(2.0%). 221 & (Bro-
chothrix, 1.4%) . 57 /K [\ 14 J& (Ral stonia, 1.2%) #1777
1 J& (Arthrobacter, 1.1%); H il B0 35 i A0 45
Clostridium_sensu_stricto 1 (46.3%) . #L3k & &
(12.3%) . KA HIB(11.1%) . ZEHFF B (10.2%)
5 B L TR iR (6.8%) . WE VA AT 141 & (2.4%) . Rombo-
utsia (2.0%) . 75 /R [RHJE (1.7%) . 1A E (1.0%)
AL R (1.0%); J5 i # s 4 Clostridium_
sensu_stricto_1(29.8%) . K IGH HJE(25.5%) . F
BRIAJE (14.2%) . ZFEFF B (9.8%) . R LML &
(9.1%) . WEVSFF & (3.4%). Romboutsia (1.8%).
PR 22 B R (1.3%) M5 FT B R (1.0%) . H AR 2 il 1
T B AR 35 TR AL ZE AT 1R R (39.0%) . FLEK TR IR
(21.0%) . K¥EZFHAT IR (18.3%) . Z I {KJ&E
(4.9%) . TEEHHKITHIE@.8%). NEHHEE
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TRERAR 7K R 77 AL B R AR B0k £ i 3 2 T Y 2 AR 1119

(2.5%) . BEERDEJE (1.4%)F155 /R G & (1.3%);
o 19 00 35 A B 35 2F AT T R (43.7%) . FLERE R
(23.8%) . KL IR (20.1%) . T FAKE (4.0%)
R EFFHJE(2.5%) . 57 /R K& (1.3%) . 85K )R
(1.0%) Fl 5 B F1 AT B & (0.8%); 5 W 1 AL 34 1
LG ZE AT T R (44.7%) . FLERE IR (24.8%) . K
AR (18.7%) . WEFTFHE(2.3%) . S5k
J&(2.0%) . Romboutsia (1.5%)F175 /K FC# & (1.3%)
MR 2 B, Rl —Fh R . b s A i A
WEHEEREZN TR EEZSBE KK,
P>0.05).

24 BXiFE. BEEARIFEMERKFMAER
ZERX R

N 3 0L, SSRGS R
WA A K R A R OTU 5043510 85, 95 Al
88, HAE Rl . s f)E M5 E Ak
HATE OTU £k 100, 100 F1 94, 55754
DR K TR A AT OTU £330 34, 39 Al
38, HAE W mBE I . wiaMiEh) . s
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Tab. 2 Bacterial diversity in foregut, midgut and hindgut of Lateolabrax japonicus and Nibea japonica

n=3; X+SE

e oTU ACE Chaot 4 FARE R AL R
tissue Chaol index Shannon diversity index Simpson diversity index

NF 163+41 185436 192447 2.02+0.24 0.23+0.04

NM 13010 212+£56 188+41 1.71£0.18 0.27+0.05

NH 130+48 158+42 159+42 1.76+0.35 0.28+0.05

JF 148+79 182454 172+64 1.86+1.00 0.38+0.30

M 161+64 233+18 195+44 2.03+0.88 0.32+0.24

JH 122439 200420 163+42 2.12+0.50 0.21+0.08
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JH 2R 685 I NF 2678 H ARSI (R NM 26R H ARSI 9 i ; NH 278 B AR 25 4 0 )5 .

Note: OUT means operational taxonomic units; ACE means abundance-based coverage estimator; Chaol means richness estimates; JF means
foregut of L. japonicus; JM means midgut of L. japonicus; JH means hindgut of L. japonicus; NF means foregut of N. japonica; NM means

midgut of N. japonica; NH means hindgut of N. japonica.
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Fig. 3 The number of common and unique OTUs between the gut of Lateolabrax japonicus
and Nibea japonica, formulated feed and seawater
JF: foregut of L. japonicus; JM: midgut of L. japonicus; JH: hindgut of L. japonicus;
NF: foregut of N. japonica; NM: midgut of N. japonica; NH: hindgut of N. japonica; D: formulated feed;
WD: seawater in the net pen for N. japonica farming; WZ: seawater in the net pen for L. japonica farming.
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Fig. 4 The dissimilarity in bacterial community
between the gut of Lateolabrax japonicus and
Nibea japonica, formulated feed and seawater
JF: foregut of L. japonicus; JM: midgut of L. japonicus; JH:
hindgut of L. japonicus; NF: foregut of N. japonicus; NM:
midgut of N. japonicus; NH: hindgut of N. japonicus; D: for-
mulated feed; WD: seawater in the net pen for N. japonicus
farming; WZ: seawater in the net pen for |. japonicus farming.
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Bacterial diversity in the gut of Japanese seabass (L ateolabrax japonicus)
and giant croaker (Nibea japonica) reared in seawater net pens
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1. Ocean College, Zhejiang University, Zhoushan 316021, China;
2. College of Animal Sciences, Zhejiang University, Hangzhou 310058, China;
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Abstract: The gut bacterial diversity of Japanese seabass (Lateolabrax japonicus) and giant croaker (Nibea ja-
ponica) reared in nearshore net pens at Zhoushan were analyzed by high-throughput sequencing on an Illumina
MiSeq platform. The Japanese seabass were fed raw fish, and the giant croaker were fed formulated feed. The
bacterial composition of the formulated feed and the seawater in the net pens were also analyzed. A total of 886
operational taxonomic units (OTUs), belonging to 8 phyla and 40 genera, were identified from the fish guts, for-
mulated feed, and seawater. A total of 550 OTUs, belonging to 5 phyla and 15 genera, were identified from the
guts of the Japanese seabass and giant croaker. At the phylum level, Firmicutes dominated in the fish gut, while at
the genus level, Clostridium sensu_stricto_1 dominated in Japanese seabass and Bacillus dominated in giant
croaker. Similarities in the bacterial communities were higher between guts of different fish species than between
fish gut and the seawater in the net pen. This suggests that gut bacterial communities of Japanese seabass and giant
croaker are independent of the seawater in the net pens. There were more common OTUs between the giant
croaker gut and the formulated feed than between the giant croaker gut and the seawater, suggesting a greater im-
pact of the feed on the intestinal bacterial community.
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