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WE: 5 i 5 i S 4 1 1 L8 (Gnathodentex  aurolineatus )Wl 20 25 R0 i 18 VA BE 25 A4 K H: 1 18 T8 B X B VR 1
FIFHRRAE, MREHE 3 A 8 i e SR B 00 30 5 Ml £ 28— 147 A 8 1) SR A S LR TE A iy, R el e D0 P B R 4
B AR TR T 75 5 A ZH L, FIH] Biolog Eco AR A 23 M7 7T 5 55 1 T A= M i i AR D RE o 45 R W, 45V Bl 4 T 1A 651
8 58 25 RN i TE R T I W R R AR RS R A U, (BT RS KE A F A B 225 A R A R E 4
JEHIL (operational taxonomic unit, OTUYECH 151 A4, Horbuk Bl iE AR 1 OTU £k 1022 4, B 7B RE
i OTU $0f0 492 1 TR |, SRZHSURIA TEAE i A A R4 B 24 TR T8 T ] (Proteobacteria) AT 1] (Bacteroidetes) |
JEBETE ] (Firmicutes), 454 BUILHE AL H ] (Actinobacteria) FI R #T 1 | ] (Fusobacteria); J& /K- I, SR 413
3@ Ry 154 -5 [C T B (Escherichia-Shigella) . AT % )& (Bacteroide) . S ¥ 1 J& (Bifidobacterium) . 7% $i¥T
T J& (Phascolarctobacterium) . &G J& (Photobacterium) . Marispirillum J& . Pandoraea J&; B e o34 1 3
J& B C—E B C B MBI E, ML E A W 2R . Wl iR o s th e s 28 . BiZs . A2 3
SRR R ) FH 2R e SIS S e SRR 4(ZB) L K B HEAL(Y'S) . B 41(CH), 3 A1) 22 57 ik 2 (P<0.05); DIREFL 45
SR A2 AE T RE L B o7 L i, X 3 ZE5UR i R FH 5 R 355 5 1A A UE R A — B TSR R, &l Al
58 g T T4 0 R R LA A v e DR A RE 0, 5 2R T S A 1B SR ) rh A2 U i 7 B T R

KR S, LS, BRIEAIA, AR
FESES: S941 XHkERERAD: A XEHE: 1005-8737—(2022)12—1788—12

4 U WL (Gnathodentex aurolineatus) J&
TH RN 1(Chordata), 4R i 44(Actinopterygii),
5 )F H (Perciformes), 1444 ¥ S 8H, RK & KN
30 cm. MARER A GOEEEA, AR A SHER
s, Pl 4~5 ZiRA28ENNL, ik
JE T 7 A G B AR T KR 2~30 m )
TR TR | AR KT, At T -

KB 2022-05-09; f&ITHHA: 2022-06-28.
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% 33 H (2020TDS54); 1 E K F= R4 0158 e 78 18 K =01 58 7 vh S 920 25 PRI B ST 3 A BHATF Al 55 9% % 101 95 4 151 B
(2021SD08); T~ 7R ARl 7 b 7 Ak 2 A5 BA 1% & 09 4 T H (2019KJ 149).
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P A R 1 T, X L R 5 A Y B 5
A B TR A bh T A S KR 5 AR N AE A Y
R CR o Wil W IR R R S Z —,
024 fl T RS i B AT el B IRy
PPV PIA G . TTJR 2 i T T R 45 W B HL o)
nettsy, AT T MRS S A RPUAZ
[ ) 55 22 1953 4, Margolis! ' & Y3 i 15 32 1 F
G T HUVBARZS T 1) = B (Ameiurus nebulosus) &
PN T 15 888 (Salvelinus fontinalis) W) %18 R . FEE 7
TR R, Bk 2 0y 0 28 1 08 H 4
W5 e s &I . HAT, E4REMIRK M
2 1Y 1 3 T BEE W (Carassius auratus)!™ . 5%
J§ 8 (Schizothorax o’connori)'™ | WT 64 (Oncor-
hynchus mykiss)™'31 45 | 7K f0 A T P (Salmo
salar), 68 (Lateolabrax japonicus). H 7S Hf
ff1(Argyrosomus japonicus)" V45 E X 7 T At
0 IS HUZH 2R g 18 TR R IR D o 3R D B
T I 9T B R T SR SR
AT R R VS T SRR £ A £ 2 A R
BTl 2R G ) A 2SSV T A A A O A 1 Y,
1 HLHA 7 A i 2508 A 4 T3 S AR H At i A
AW e D, O R I A £ A R 2R
i85 25 21 fizp 18 T A 445 ) 2 B S HC g T8 T A e A
BN SR B R o | S A AT

R A AR S MRS RS, &
U A AE Sy i v LRI IR R S —, FE
AT 2 B W A A A o TCE W A R
HEEYFNRTRIRZ — . BFEWAEEFRAEY
Gy BT BE T A TAE R R, WK RE R
Gy BRI, ACHIESE DA T AR L K TR
BRAT 5% 16 Yol R 4R 47 147 01 697 58 2 20 R0 i A
FIF 16S ZHRENE 14 AR & Biolog EcoPlate™ f#
M AT ATr, TR 47 vk oot 8 i 21 2 R0 Jigg 30 %) 4 7T
T A8 K 18 TR i IR AR D R i g, AN
3T F0 2k B K R X B 5 £ 2 A )
BEVR S50 STRe I sE ), JF M 38 T A W v )
AN R B Y 0 R AR I A7 B e, 25w 20 T
AT 3 3 v W R T BE R AR T R PR &,
e Y T 85 5 T e e A 0 T R B R A A A B A
i SRR AR

1 HRET®

1.1 HRMRESLE

2019 4EFH AL e F BT B 5 S TE re 1
W EATRE T B5(10°54748"N, 114°03'04"E) . 7K 21
1,(9°37'N, 112°58'E) . FRMi & 18 (16°27'11"N,
111°42'41"ERAE 4T I R A AL A 141 mm
R 71 ), BRI JC R U 8 2 2R
i, BHAHZUE S A RAER, T 6820 U T
TELEFRFAE 538 o AT R o A PR 4, — R4
AR, T 38 4 s RV S5 RRIE 0BT, 59
— BB AP, FH T 0T 5557 W B A i U A
RS o He A RAA 538 TE7K 1 750 mL/L,
0.5 mol/L EDTA 10 mL/L, JE® 7K 240 mL/L; £
Fh R4 NaCl 25 g/L, H il 150 mL/L., #2041
F I RE S B AR T 20 °C pkoHE b I (] S2 36 28
#H.
1.2 HEBHEEWAEARS T

K Mobio FE8 5 AE Py 3k R 4 B B ) 6
B A7 Y0 R A 4707 14 A1 6 45 2 4R g T R 1Y
DNA, Jf H BB A= W H R (B MDA R 2 =] A
llumina MiSeq ¥ & #1T 16S rDNA U 743471 . ik
Fovae X P WX |, ¥ 859K 515F
(5'-GTGCCAGCMGCCGCGGTAA-3") Hl  806R
(5'-GGACTACHVGGG TWTCTAAT-3'),
1.3 AT % 5% 240 B X RlR A0 7 R4S AE 53 A

% H Biolog EcoPlate™ {23 Hr il & i 115 4
PR V% X AS ) 2% 78 sk 5 9 1) R AE . Biolog
EcoPlate™ b 24 96 LAY IC T8 LA AR,
2 AL 1 A EE, Bk 3 AN ERE . BRR
s U5 A S AL K VX B AR, A Bl S A
31 B — i RS N A R g DUk Gk G A
RN, B 24 h A FLOGE, RIEF G FRAE
X AN [l e 5 1 A1 AR AIE o

AR T Y8 v %) P 3 R o 2 TG T R S A v O
WS e B AR S E T 5 50 mL Jo R & I I 19 2 0
B, 30 CHT B A TR, A 8,
24 h WELBWL, 72 h J5E3RAS TG 1 RE S 1) B VAR o
TCR B IR A A R 3 /L R IR 10 g/L
AN 5 g/L . AIEVETER 5 /L. #HEIh 3 mL/L .
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PR — 2B 1 g/l EIRRBCHI4F 2 121 CX
P 20 min, ERFEAIE, K 20 mL A TJCTE AR
i, /GBS AR BOINA Biolog EcoPlate™
AR R, ALY AR 150 pL. 30 °C
TR IR 168 h, & 24 h 1E 595 nm K 3EH4S LKL
ST, W AR T M A0 B TS P 28 A 4
FRREVR XS 3 Jemmeilit it A1) ] g
1.4 HELESSH
141 SEENFHEIH
FLASH X} reads 1) i #4745 1 i€ . Usearch
(vsesion 10 http://drive5.com/uparse/)%f {1k 7 1]
RPCEEE 75, F Usearch A4 F1 gold 4 22,
% denovo il reference 455 1977 LR &
JI RDP Classifier RACRIEFFS 70200 97% AL
KR OTU, BAGEEEE R 0.7 (Qiime “F-13,
RDP Classifier), ] R & & #AFGHFEI/E OTU
Venn [, JETHRERE AN FRESSR, (/] R
T AT A A AR 38 o SR Uclust
AR OTU R P HN AT 73 227 03 W MR A 026
oA AR, R R G E AR AR R
B EAT YR B A [B] AR SRS, T R 1B
HOTFERL, FIJHIASE 16S rDNA J7 51 %t 43
A VAT LA 608 2 2R i A AR A T R R T RE T
FRAG R P 25 S ik KEGG W R Kt 17028,
H—5et,
1.4.2 Biolog EcoPlate™ #{#§ 3 #7

(1) 2R REE PP A

Fi Excel MHE 31 A FLBOGIE A
(average well color development, AWCD)# 17 B £
FEREVE T . THRA R

AWCD =[>(C,-R)]/31

Krh, CrAE R AL FLIOGAE, R J& X HRALIK
e,

(2) MiBE R 3 2EmIR A9 F 20 A

U5 Tty 5 U ke Xt ECO Ak
P 2R R H AR B Y Sy, EHCECO tirb iy
16 FhoIR, 7 s IR . MEEFIR2E 3 K3, M
T iy O 0 P 1 TR R RT3 SIS R P R REAIE 43
Mro Horp, @EMAAE LAFERR . L- KRB |

% Trimmomatic .

L- AN E R . L-Z2% R . L-J0 & 0 A H & mE-L-
BE R, WATE 5-FH 5 DA . D-AKE .
IR . D-HEE W . N-ZBE3E-D-# % . D-
LY HER a-D-FLBE; AEZSEFEENRR A . ok
& 40 FkilE 80, Wil v RGFE HEXT 3 IR
FIAR LB A1 25 (X £SD)ER IR .

1.43 HEDH R SPSS(19.0)48 i #4411
FAR 25 2243 M7 (one-way ANOVA)XT 3 i1 4
U R R 45 A O ) 22 5 PR R AT AR G
i E PRI E R 0.05,

2 HRESW

2.1 &H MR AN G EMEEZEMST
2.1.1 3B ST ISMIAEEAE LT EEE
ZEMER  EHFHIK A 97%0) OTU HEA 3
BT 3 A 5 Bl I 4 A7 A A8 2H SR A i 1 P
A R OTU %5, aniEl 1 n] 0L, 3 S5 Ak 4l
T B0 i 2H 2URE 5 (ZBGA-G) A OTU %k 832, it
A OTU BN 184, I SELRE 4 7 14 a0 7 i 18 A
(ZBGA-D).: OTU %4 529, 44 1) OTU %K 109;
TK 2 i 4 A 1 6009 8 20 4R T (YSGA-G) . OTU
Bh 684, P OTU KN 149, 7K & 47 T i
7B RE S (YSGA-D) A OTU %0 1022, JMA Y
OTU %k 254; BRI 4y U Al 68 5 21 2K
(CHGA-G) /& OTU %k 798, JiiA5 i OTU %K 168,
BRI 5 4l V7 S04 i 3 A i (CHGA-D &L OTU K
9492, AR OTU $h 76, LR FTA AR I
A OTU £tH M 151 1,

Hi YSGA-1 1) OTU it 2, £k 470 ik
LA B 4 ZURN A B AR L S OTU B 2, T f
LA OTU %05 YSGA-I & OTU 3011 14.8%,
439 ZBGA-1 5 CHGA-I i OTU %41 28.5% 71
30.1% o ¥ 55 A 7K 28 il B Sk 4 145 401 979 g 36 A
AL OTU BN T H B AT URE &, 17K 21 g 3l 4 Y
P L B A R B OTU B0 R T L2 ZURE 5
212 £wiAMEAERAANPGENAREEELAA
BT 3 ANl Al U AR 20 ZURE S, 3
SERE I 5 4 A 1A A0 S 2H 41 40 B E VR (ZBGA-G)
IR T 30 11, 432 J&; Kk 8 kI3 4 iy 145 Al 4
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P13 A Sl v Sl O L 2 4R B
AT R AT A B T 4R 3 2 HOT(OTU)Y S H
ZBGA-G R 2k 4y U 0 B8 2 ZURE B, ZBGA-TR R
SEAfE 4 5 A i AR T, YSGA-G ARk 8l 4y 17 A1 6
820 ZURE i, YSGA-T Q3R K = i 4 3 14 A0 8 Ji 3 K
CHGA-G IR S I AL E BE L 2R, CHGA-T AR

AL 4t 4 U i B R i, PR B SRR OTU H .
Fig. 1 Common and unique bacterial( operational taxonomic
units (OTUs) )of gill and intestinal samples of Grathodentex
aurolineatus in 3 different areas
ZBGA-G represents gill tissue sample of G aurolineatus in
Zhubi Reef, ZBGA-I represents intestinal sample of G
aurolineatus in Zhubi Reef, YSGA-G represents gill tissue
sample of G aurolineatus in Yongshu Reef, YSGA-I represents
intestinal sample of G. aurolineatus in Yongshu Reef, CHGA-G
represents gill tissue sample of G aurolineatus in Chenhang
Island, CHGA-I represents intestinal sample of G. aurolineatus
in Chenhang Island. The digits in the figure are the OTU

number of sample.

HEU(YSGA-GFE MR E T 23 177,380 J&@; B
TR 4 A O AT R4 U (CHGA-G)RE S SRR T 28
1T, 384 J&@ o —ANTEBR A V7 R0 i TE A it v, 3
ZERE I 30 4 T O 0L i 1 AN TR VR (ZBGA-D) R
T 2117, 296 J&, /KZHEFE(YSGA-DHJE T 30
1. 505 J&, BRALS RS (CHGA-D)RIE T 22 1.
280 J& .

FETTKOF b, 2R L K2 R ER AT 5% g 35
St AT A i 2 2R o A DU (R X T2 >4%)
H72IEE ] (Proteobacteria, 51.53% . 61.06% . 55.50%) .
FIFF T ] (Bacteroidetes, 18.86% . 13.87%.16.07%).
JERETE ] (Firmicutes, 17.74% . 13.61%. 14.78%).
T TR AR TR 52 Vo i AT 09 L 2 2R o ) A
PUH A A T T 1] (Actinobacteria, 5.23% ., 9.42%),

Ji 2 TR B8 20 2 RE it 1) D A B I AT R AT TR ] (Fuso-
bacteria, 4.64%) (&l 2).

OIIIIII

FEMmHK sample name

—_

N =] [=]

(=] S S
T T

%} BE/% relative abundance
[y} S
(=] (=]

ZBGA-1
ZBGA-G
YSGA-1
YSGA-G
CHGA-1
CHGA-G

= Proteobacteria = Fusobacteria ® Acidobacteria
v Firmicutes = Tenericutes ™ Others
oBacteroidetes = Planctomycetes
m Actinobacteria = Synergistetes
Bl 2 BT 11K 14 A A 2 2L
Ji7a 318 210 BRI AR X S B

ZBGA-G R332 4 417 7 0B B8 20 2URE i, ZBGA-TfUSRTE
FAffE 4 G A A AR B, YSGA-G (R FR Ak Bl 4 7 A1 )
U2 GURE M, YSGA-T X 3R K 2 4 4 14 651 094 Ji 3 K
CHGA-G KRB Sl 1 A B8 21 ZUE i, CHGA-T AR
TR & Gl 147 0658 i TR

Fig. 2 Relative abundance of gill and intestinal bacterial

communities of Gnathodentex aurolineatus on phylum level
ZBGA-G represents gill tissue sample of G aurolineatus in
Zhubi Reef, ZBGA-I represents intestinal sample of G
aurolineatus in Zhubi Reef, YSGA-G represents gill tissue
sample of G. aurolineatus in Yongshu Reef, YSGA-I represents
intestinal sample of G aurolineatus in Yongshu Reef, CHGA-G
represents gill tissue sample of G aurolineatus in Chenhang
Island, CHGA-I represents intestinal sample of G. aurolineatus
in Chenhang Island.

T | B T RN IR £ V3 4 e AT 6
T8 A 5 3 A P #e w28 B 6 1] (Proteobacteria,
52.13%. 59.50%. 44.30%). J&EEE | ] (Firmicutes,
18.53%.16.61% ., 30.04%) . kT ] (Bacteroidetes,
17.72% ., 13.36%. 6.12%). LAk, %204 5
009 P T8 A B I AR I8 A I 2R TR TTT (Acctino-
bacteria, 6.31%), 7K ik FIIML L 15 507 18 19 O
P I A R AT ] (Fusobacteria, 4.68% ., 15.92%).,

TEJE K- I, 3 A 53 AR VA 358 4 1A 0 67 2 21
FE S AE DR ST 2 B AR &, RS [ R 34
TR AFDNS = BE A7 7R 22 57 (18] 3) o AN =F BE R 1Y 41
PIEPILHRBER 71, RIIRA KB R
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Escherichia—Shigella

Bacteroides
Vibrio
Marispirillum
Photobacterium
Phascolarctobacterium
Propionigenium

Pandoraea

Bifidobacterium
I ] | |Intestinibacter
Bacteroidales S24—7 group_norank

Phyllobacterium
Klebsiella
Comamonas

] Epulopiscium
Endozoicomonas
I 4@ Lactobacillus
Shewanella

I Muricauda
4 4 Ruminococcaceae UCG—002

~ |Parabacteroides
Alistipes

I Y Cetobacterium
I Achromobacter
- Clostridium sensu stricto 1
Enterovibrio
Mycoplasma
] ] Ruminococcaceae UCG—014
e
I Chloroplast_norank
© I Tm— Alcaligenes
_ Ferrimonasr
] Phyllobacteriaceae_uncultured
I | Paeniclostridium
] ] Acinetobacter
I I Turicibacter
] Lachnoclostridium
I I Subdoligranulum
I A Cloacibacillus

|Stenotrophomonas

Eggerthella
" |Mitochondria_norank
Christensenellaceae R—7 group
Rhodobacteraceae Unclassified
Subgroup 6_norank
[Clostridium] innocuum group
Pseudomonas

Peptococcus
Vibrionaceae_uncultured
Macellibacteroides
ZBGA-1 ZBGA-G YSGA-1 YSGA-G CHGA-1 CHGA-G
FEh A FR sample name
o | E—
0 0 0.08 1.4 26.65

FX}=E & /% relative abundance

Pl 3 BT KOV 118 4t (A AT 608 2 2 0 R o AL X = AR ]
ZBGA-G 10738 Sk A5 0 A0 4 60 241 SURE i, ZBGA-T 1R 7 2408 417 14 91098 1 R 4, YSGA-G 1R ER
K TR A 1A U 8 2 ZURE i, Y SGA-T AR A2l 4ol U A0 i TR &, CHGA-G AR FERT & 42217 17 G B 2 R
CHGA-TACRIRA & 547 147 A0 7 TE L
Fig. 3 Heatmap of relative abundance of gill and intestinal samples of Gnathodentex aurolineatus on genus level
ZBGA-G represents gill tissue sample of G aurolineatus in Zhubi Reef, ZBGA-I represents intestinal sample of G
aurolineatus in Zhubi Reef, YSGA-G represents gill tissue sample of G. aurolineatus in Yongshu Reef, YSGA-I
represents intestinal sample of G. aurolineatus in Yongshu Reef, CHGA-G represents gill tissue sample of G.
aurolineatus in Chenhang Island, CHGA-I represents intestinal sample of G. aurolineatus in Chenhang Island.



5512 ) BT E R

e

15 R A S 4 1A 01 54 68 2 200

R fg TEL BRI 45 R e g 3 T AR X g 0 ) ) P e 1793

J& (Escherichia-Shigella) . ¥ J& (Bacteroide)
KU ¥ 1 & (Bifidobacterium) . 2% i AT 1 J& (Phas-
colarctobacterium) . & AT & )& (Photobacterium) .
Marispirillum 1 Pandoraea, ZBGA-G FEMFER T 7
FOES RSN, A IREE (Vibrio, 3.59%) . MM
J&(Comamonas, 3.16%) } v 510 [N & (Klebsiella,
2.35%); YSGA-G i i A I & (20.89%) . 771N
T T J& (Propionigenium, 3.77%) . Endozoicomonas
(3.02%), CHGA-G Hfitid A 7y FLIC T & (Shewanella,
4.57%) . Bacteroidales S24-7 group (3.91%)FINAFE
P R (3.48%)

PR L ZURE SR P, 3 A 50 T Al T 1A 1
B RE S P A R R D, L 2 A, il
Bt IR-AE N TR B AU IR o 7E ZBGA-I A i
TR 7 TG -G P TR A (22.93%) AT B 8 (10.35%)
1A 3¢ [ & (Pandoraea, 9.33%) . % i1 1 J& (Pha-
scolarctobacterium, 8.15%). M AT )& (Phyllobac-
terium, 7.80%) . Bacteroidales S24-7 group (4.58%).
T AN R (Klebsiella, 4.44%) . UK (Bifido-
bacterium, 3.23%) . Lactobacillus (2.18%)H1 37 JF A&
J& (Mycoplasma, 1.96%)ti L% 76 YSGA-I # i
W, Marispirillum (15.30%). K6 & (Photobac-
terium, 12.44%) . YNEEJ& (Vibrio, 9.09%) . 4 k-
BB CTH S (5.89%) . IUFF IR JE (5.87%) . Intestini-
bacter (3.99%) . F= N R J& (Propionigenium, 3.37%) .
NE R 8 (Comamonas, 3.14%) . BB (Muricauda,
2.94%) F1 % $i ¥ & J& (Phascolarctobacterium,
2.92%) i tE#; CHGA-T A it BYOL T R A6 7 19
R 1 J& (Propionigenium, 14.20%) . 3\ & J& (Vibrio,
10.90%) . Intestinibacter (10.76%) . ¥ & ff % J&
(Epulopiscium, 7.59%) . &G & (Photobacterium,
5.77%) . BAR-ERICHEE 4.76%) . T H S
(Phyllobacterium, 3.83%). Endozoicomonas (3.75%).
AT B i (2.98%) FI IR B J& (Enterovibrio, 2.66%)
2.2 FIEEFFE RS X RN R ASES T

3 A B TR VA e A 60 R i 2 T 8 R TR XS
W A RE T Il 4 Fos o &4 B AWCD i
ZRAE 0~96 h BERECK, MBEEBNEE . S
iy IAT A5 g TR 5 T B SR AN TR RE VR (ZB)RY AWCD

{ELAE 0~96 h Z A Fa 5 K0, Bl s 2F AR 11,
168 h 58 fe i, HAE K 1.83, 7Kk 22k 4 14 A 4
Jo R AT 3G SR A RE VR (YS) AWCD fE 7R
0~120 h Z[A] 3K, 144 hik B, fesidh
1.43, BEJEWET8CT B BRI I 4l 147 00 79 i 18 A
A AT B IR AN REYS (CH) Y AWCD {HAE 0~24 h 2
(AR, B ARRE I, 120 hik B s, HAE
4 1.05, 72~168 h, FH£4H AWCD i AWCDzp>
AWCDys>AWCDcy, ¥ i 2 11 2 57 . 3(P<0.05) .

20 ——7B
g 1.6r _—cH
S 14r
812t
= 10F
el
%0.8
50.6—
04+
0.2

(=3

0 2I4 4|8 7|2 9|6 1|20 1114 1I68
BEFRETE/h culture time
P4 3 > B il i ol ol 147 LR T 5% 5 M 1 TR A
S5O B (AW CD) it 7] £ 25 4k
ZB FER U S B A 1 AT T 3R P 2 A R I R
Y'S R K B i Y Al il 1A RO T 3% 7 0 0 T T R R
CH RN BRI 25 ¥ 4l 4l 147 00650 7T 5% 7 7 0 20 o T 9 A
Fig. 4 Changes of average well color developments
(AWCDs) of cultivable intestinal bacterial communities of
Gnathodentex aurolineatus in different reef waters with time
ZB indicates the sample of cultivable intestinal bacterial
communities of G. aurolineatus in the area of Zhubi Reef, YS
indicates the sample of cultivable intestinal bacterial
communities of G. aurolineatus in the area of Yongshu Reef,

CH indicates the sample of cultivable intestinal bacterial
communities of G. aurolineatus in the area of Chenhang Island.

PR R 2 0 B P A I i RS TRD, I AR TR] 1Y)
e Pl R AR R AR TR . Z5 3R, 3 i
Tifl VA Sk 4 7 1A 01 0 T 5% 5 B A R R T AR L B
2. MBI 3 KRR IE A FIFH2RAE 120~168 h ¥
PR SR I S T R S (ZB)> ik 2 i T S A
FE 5 (Y S)> BT 5 15 81 8 R (CH) R 3%, 45
FEAh AR 2 22 52 (B 5, P<0.05), Hid, XH4a
FERRZSBRIE O F) F R AE 0~48 h > CH>YS>ZB; Tfif
1E 72~96 h 23 ZB>YS>CH Wyfa#, %5 03%
(P<0.05). 0~120 h, YS X #EE 1] IR A CH &
A—5, ZFAREEP>0.05), 0~48 h CH XPpHZE
() 5 8 72~168 h Y'S RPHEE A H F % & v
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OSNBhANOCON D

% t:{E aborsbance

¢ . 7B
=YS
-+CH

% 5%:{& aborsbance
O =N Wh WU O

0 24 48 72 96 120144168
BEFRAFIA)/h culture time

K5 WHEIEZB) . K E (Y S)FIZRATL & (CH) M

0 24 48 72 96 120 144 168 0
BEFRETR]/R culture time
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Fig. 5 Comparison of the utilization of amino acids (a), carbohydrate (b), and lipid (c) carbon sources by culturable intestinal
bacterial communities of Gnathodentex aurolineatus in Zhubi Reef (ZB), Yongshu Reef (YS) and Chenhang Island (CH) area
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Fig. 6 Cluster diagram based on KEGG-L2 (Kyoto Encyclopedia of Genes and Genomes level 2) samples
ZBGA-G represents gill tissue sample of G. aurolineatus in Zhubi Reef, ZBGA-I represents intestinal sample of G.
aurolineatus in Zhubi Reef, YSGA-G represents gill tissue sample of G. aurolineatus in Yongshu Reef, YSGA-I

represents intestinal sample of G. aurolineatus in Yongshu Reef, CHGA-G represents gill tissue sample of G.
aurolineatus in Chenhang Island, CHGA-I represents intestinal sample of G. aurolineatus in Chenhang Island.
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Gill tissue and intestinal flora bacterial community structure and
carbon source utilization characteristics of the intestinal flora of Gna-
thodentex aurolineatus in reef waters of the South China Sea

WANG Jingjing" 2, HU Xiaojuan®, CAO Yucheng?, SU Haochang®, WEN Guoliang" %, ZHANG Yuexing'

1. National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China;

2. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of South China
Sea Fishery Resources Exploitation & Ultilization, Ministry of Agriculture and Rural Affairs; Guangdong Provincial
Key Laboratory of Fishery Ecology and Environment, Guangzhou 510300, China

Abstract: The intestinal flora of fishes has attracted considerable attention in recent years; however, most scholars
focus their attention on farmed fish rather than wild coral reef fish. Here, we collected gill and intestinal samples
of Gnathodentex aurolineatus from three reefs in the South China Sea to compare the structures of their intestinal
bacterial community and carbon source utilization characteristics. MiSeq high-throughput sequencing technology
was used to investigate the intestinal bacterial community structure of G. aurolineatus and the Biolog Eco
microplate method was used to analyze the carbon source utilization characteristics of bacterial communities in
different reef waters. The results showed that the gill tissue and intestinal bacterial communities were highly
similar across various seas. Nevertheless, significant differences in relative abundance of phyla and genera were
observed. A total of 151 common operational taxonomic units (OTUs) were observed among all samples, and a
total of 1022 OTUs were identified from the Yongshu Reef group. A total of 492 OTUs were identified from the
Chenhang Island group. At the phylum level, Proteobacteria, Bacteroidetes, and Firmicutes were the dominant
phyla in all groups, and the unique dominant phyla were Actinobacteria and Fusobacteria. At the genus level,
Escherichia-Shigella, Bacteroides, Bifidobacterium, Phascolarctobacterium, Photobacterium, Marispirillum, and
Pandoraea dominated in all gill tissue samples. However, the most common dominant genera were
Escherichia-Shigella and Bacteroides in all intestinal samples, and other dominant genera were significantly
dissimilar. Metabolic activity and utilization rate of carbon sources of amino acids, carbohydrates, and lipids
ranged from high to low in Zhubi Reef group (ZB), Yongshu Reef group (YS), and Chenhang Island group (CH),
with significant differences among the three groups (P<0.05). Gene functional prediction results showed a high
proportion of metabolism-related functional genes, and the utilization of the three types of carbon sources was
consistent with that of carbon sources in culturable intestinal bacteria. The intestinal bacterial community of G
aurolineatus has a high metabolic capacity for carbon sources. Therefore, we plan to isolate high enzyme-
producing strains from the intestines of this species in the future.
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