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A B . K& (Enterovibrio) . X # 74 J& (Bifidobacterium) . % Bo i 8 . A ST B . ZEHLFFH 8 (Bacillus) .
Escherichia-Shigella, Z&ZEfH )R (Paenibacillus) . ¥EZBERMEHE . BUFHE . F 3L 5 1% /8 (Methylomonas) |
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MIEALEN, JF2 518 EAEIES), IS A BRI S E R, @ R H RSt AR R IR, VERL R
T 8 A AR W A TR T E B s AR, i — 28R TR A & 2 W EE 1k

SRR R THAGIE; RO AR SRR
FESEKS: S917 XEIR SR A XEHS: 1005-8737—(2022)02—0252—12
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JEAR R 5 A REAE DT T ISR, U HOR R T
LB TRIH AR S A r A T B A e A s T 5
HIREEARIE . AWFTEE X N T IR AT
B AR 4 100 AL TR RS A R AR T RS, JF L
I A, B BR 58 B B R A ) PN T A T A5 A S R
RELSA B AL R, B B 2R il £ 7 1l v B
P T RE, 8 AR AR 45 A A A O 0 B A
ARG, I S ARCAE 285 3 42 £ 2 fle iR 35 7 TR AL i
Wi ptHie 2%,

1 #MHERE

1.1 LI zhY

A FEAE M FH T SR K A BRA R Tk
PRI K ZE (B FF R, S0 FH o 45 35 ok B T 44 (R
—HEZ ARG BRI Sk 4, BEALBESE 200 Bk
FTCAT AT A 114 5 o A i gy f b AT 50, LA
T 4(246.31£42.30) g, 1R H4(22.62+£1.17) cm,
1.2 SEWigI

BRI FEAL A T 2 > 3 mx3 mx2 m
1 T AR K IR A M, KR 1.5 m, BANFR5E
i 100 B4t 2 DFRFE AL T 2 5k ML) o 57 56
K], LI FRI K IR SR R RIS
TR FRAE R 4 fa ) SRS SR A A . 4 A
5 e AT — B R A 94k, DA ) R SR ok
7 E #j fi (Ammodytes per sonatus)( 52 56 4 fa 9l 4k,
SELC g A], pK R} X 28 ) S b e fE AR
WY, BEK 7: 00 F117: 00 433 AT ML, AR
FREL5SHR 30 min 5K 172, FRFEH N IR ZOER
TACRAS o B AL I LB S 56 f0 5 1B O,
WFR ORISR R i, M4 hiEs 3 d
(A48 1 AR RS S5 AR IR RS 5 . IE S8 T
LRI SE X 4h fEAT 48 h OYLERAL R, TFLUR 5 1 IR
Ak 3 1] 1 45 R 5 5 ) (R R AT IR R R, PR
S5 o5 7 R R Tt N AR AR AR, S8 A ] ) 3R
45 BE 5 YA A (] g AR ) . 9Ak S s ae e, K
iR 19~21 C, WMEAIRT 5 mg/L, #hEE 29~31,
RARIEMLT 0.1 mg/L,
1.3 LEHERESTHLE

H ¥ A e e ELA ) 32 B, 7R B A4
T, Ay AZ PN B R T A T A R BN B RS

ARSZIGXF 2 A5 R B R A KN B PR A
FRIRENE, AR R B R (I E B X S0 £ P B
DAIE 25256 T LR B 19 & 5 — A 52 A 1 )]
Wioh BR, BPDIE S8R A5 — IR ERET (0 h),
BESHER 1h, 2h, 4h, 6h, 8h, 10h 434
M2 AN FREA M AR O, BRI BEDLET 3 B, &
MS-222 (Fluka, USA)MKI, T ICHEAEE T fif
FEAR R I T A TE, S BRI fk 3 2 A I A AR
W LUR H 75%C BER IR 0, 5 IR 1
To AR K MRS TR T8 E . W]
HEEMPE AL K] H 2R o B R G
R E R TWATHEN, HEHAATEER
B mEITE, iR B AL AR R N A Y,
WA TR R I £ 55, SRR R AR S
MNEY S HHH—FRHILEGAE THRA T
PRAFE . [FIRE, AEEERATREMLIEI 3 e
KA 0 PHOBER SR AR TR A TR
HARPIRE SR EG B 1,

x1 REERESERR

Tab.1 ThelD information of collected samples

SRAERTE]/h collecting time
0 1 2 4 6 8 10
AS BS CS DS ES FS GS
AP BP CP DP EP FP GP

FE i sample

# stomach

#4115 % pyloric caecum

HiE gut AG BG CG DG EG FG GG
1HAL feed F

1.4 #HEWE DNA RBEEEENF

P A ORAE I REAC R, 20 ) TR IR 45
TR . IRAE, RISk Soil
DNA Kit (OMEGA, USA)i | & $2 Bt 2k i
DNA, ifiid barcode HIFFFIETIH(341F: 5'-CC-
TACGGGNGGCWGCAG-3', 806R: 3'-GGACTAC-
HVGGGTATCTAAT-5") 1% 16S rDNA V3~V4 5
X )P E, SR PCR ¥ 34 = vl Jig ke, H
QuantiFluor™ Z&5 it 7 i . Halifb iy 4 =
YA SR RIR G, Tk, M SO,
% F Hiseq2500 (1) PE250 #z0 AL .
1.5 HiEsbiE

XTI i A5 ) D G St AT B . PR L
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IR ik G RS — RIALHL, 13 EIARUT S
MARMITE R T 97%HIFFFI N 1 4> OTU (op-
erational taxonomic nnits) [ J5 0|, >R A Uparse
(usearch v9.2.64)3K 4% BT A A RUT 91 7 IH S
PAE, IR —1 OTU mMRERMEF, @il
RDP Classifier (version 2.2)'5 Silva (version v128)
Bl P gt AT W) b R, o B AR R (E N
0.8~1; 2Kl Tax4fun (0.3.1)¥£4F Kyoto Encyclo-
pedia of Genes and Genomes (KEGG)YJfig il .
i SPSS 25.0 X4 AR AR AT BN R TT 22
T (ANOVA), F ] Duncan’s #6546 % [/ — 714 4k
ZH ZUAS [a) UK B[] i 1) ) 22 S 1k kA7 22 0 LU A,
BEMIKFN P<0.05. FrA BUE R4+
FrifEiR( X+ SE)E IR,
2 ERE5SH

21 MFEER

3k eIy B B — &R 9 b B, 34 )
2450752 LA RITHN, PR IT IR B R
37133 4k, 454 3T OTU KRR nl LIF
W, IS I PR B AR SRR R
rEYR R 1), FETF OTU /KL B (rank
abundance)Z W 2 firon, MEIHR]LIE 1, 582
e AR W B, I B oA
FEXT A 5] o
22 HUEEBHEHRE

EH N, BRI R (Weissella) . L AT 1E &
(Lactobacillus) . fi 5./l 1% J& (Pseudomonas) . A3
¥T 1 J& (Acinetobacter) . F.EK 1% J& (Lactococcus) |
I & (Vibrio) F13% (X 7 J& (Prevotel la) %5 1% &1
LR R (B 3a), #8551 h i, BETICEE |
FUAFEE . FLEREEE |« NG R S B A X R
TR, MIASSIATEE . 2 B 5 7R & (Sphingo-
monas) . X ¥.ii# )& . Escherichia-Shigella Fi3il
FT- 11 )& (Bacteroi des) %5 A AH X 32 U |t B
BRI, B IREE . FLkEE . R
L TR R AR S A R R R FUAT R E . I
BB AR FEEEE 2 h BB TR, 25
XA fR e, (B2 10 h AL 1R 8 A9 AH X = AR
THRE AT, N JE B WS TR . AR

J& . S EEE AR . Escherichia-Shigella A4l
FFEE B AT FBEAE 2 h BT RE ks, RS
M —E T PP Sh, B 10 h B AEXE 3= B2 AT
SRR THE R o SUEAT B I (Bifi dobacterium) %
R LT T FE- EFR R, 784 h F1 10 h B AH
X B o

KA T E NI EE . AP EE . B
W& . INHEJE . FT 5 JE (Cetobacterium) . &%

R4S sample ID

AP2 — AP3 — APl —DS3 —GS2 —FG3 — ES3 — ES2 —ESI
—FS1 —DS2 —BG2—DS1—BP2 —FP1 — FP3 — FP2
—GS3—CS1 —GP1 —CS3 —CS2 — AS3 — AS2— ASI —GGl1
—FS2 —GG3— GG2— GP3 —BS1 —BS2 — BS3 — DG2

DG3— DGl —FG2 — CGl — CG3— CG2— FG1 — GS1 —F1

F2 —F3 —DP3—DP2—DPl —EG3— EG2— EG1
—FS3 —EP2 —EP3 —EP1 —BPl —BGl— BP3 — BG3 —GP2

CP1 —CP2 —CP3 — AG3— AG2— AG1

1500 -
1000 -

500 |

FIEROTUSE &
number of OTUs observed

1 1 1 1
0 10000 20000 30000 40000
HEUtags $H number of tags sampled

Bl 1 BSR4 o I Ak T R RL R B i TR R i 42
AS. BS. CS. DS, ES. FS Fil GS 43|/ AR LR E] 0 h
l1h, 2h, 4h, 6h, 8h I 1I0h AYH AL, Hr, AST, AS2 Fl
AS3 5rIFR7R 0 h i 4111 3 A FA7REA; AP BP CP . DP,
EP. FP Fll GP 7} IZ R AR 0 h, 1h, 2h, 4h, 6h,
8 h Al 10 h (9 '] HE R, Forb, AP, AP2 il AP3 73513
7~ 0 h BHATTE 09 3 S F7HA; AGL BG. CG. DG. EG.
FG Hl GG 705 F /R AR HUERS A Oh, 1h, 2h, 4h, 6h,
8 h Al 10 h (ML, b, AG1. AG2 il AG3 43137 0 h
i E 418N 3 AT REAS F Zn k), Hor, FLLUF2 fi1F3
SRR 3 A TATHEAR.
Fig. 1 Rarefaction curves of juvenile Seriola lalandi
gastrointestinal tract and feed
AS, BS, CS, DS, ES, FS and GS represent the stomach samples
atOh, 1 h,2h,4h,6h,8h, 10 h, respectively, while AS1, AS2
and AS3 represent three parallel samples for AS. The same for
other stomach samples. AP, BP, CP, DP, EP, FP and GP
represent the pyloric caecum sample at 0 h, 1 h, 2 h, 4 h, 6 h,
8 h, 10 h, respectively, while AP1, AP2 and AP3 represent three
parallel samples for AP. The same for other pyloric caecum
samples. AG, BG, CG, DG, EG, FG and GG represent the gut
sample at 0 h, 1 h, 2 h, 4 h, 6 h, 8 h, 10 h, respectively, while
AG1, AG2 and AG3 represent three parallel samples for AG.
The same for other gut samples. F represents the feed
samples, while F1, F2 and F3 represent three parallel samples.
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2
R4S sample ID
1k —AG1-BS3 —DS2—FP1 —BG2-DG1—ES3
3 ‘ —AG2—CG1—DS3 —FP2 - BG3—DG2—F1
= —AG3—CG2—EG1 —FP3 —BPI - DG3—F2
s —APi —CG3—EG2 - FS1 —BP2 - DPi —F3
g 0.1} —AP2 —CPI —EG3 —FS2 —BP3 —DP2 —FGl
—AP3 —CP2 —EPI —FS3 - BS1 —DP3 - FG2
2 —AS1 - CP3 —EP2 - GGl BS2—DSI — FG3
o 001k | AS2 —CS1 —EP3 —GG2 - GP2 —GP3 — GS1
e 0. —AS3 —CS2 —ES1 —GG3—BG1—CS3 —ES2
5 N GP1 —GS2 —GS3
8 R
£ 0,001 | 1
H# L\
le-04
x le0 A
g i [z 1w
le—05t | | | |
0 500 1000 1500 2000
OTUs%# 5 rank

(&2 b R Aiigh £ Ak B R L Y
Rank-abundance Hii£k
AS. BS. CS. DS. ES. FS 1 GS 43I F/R A BT E] 0 b
1h, 2h, 4h, 6h, 8h A 10h B HHAL, Hi, AS1, AS2
I AS3 73 F8 0 h B H AR 3 A PATHA; AP BP.CP.
DP. EP. FP f GP 7 JIFR AL E 0h, 1h, 2h, 4h,
6h. 8hFl 10 h (KA HBERES, Jh, AP1, AP2 I AP3
SRR 0 h AT T2 3 P47 A AGL BGL CGL
DG. EG. FG Ml GG /Bl F /AR AN FE AL 0h, Th, 2h,
4h, 6h, 8h Ml 10 h (WFHEHL, H, AGl. AG2 1 AG3
SRR 0 h B IE A ZUY 3 A FATREA F 2R iR, o,
F1. F2 fll F3 53 530R 3 A PATHEA.
Fig. 2 The Rank-abundance distribution curves of juvenile
Seriola lalandi gastrointestinal tract and feed
AS, BS, CS, DS, ES, FS and GS represent the stomach samples
atOh, 1 h,2h,4h,6h,8h, 10 h, respectively, while AS1, AS2
and AS3 represent three parallel samples for AS. The same for
other stomach samples. AP, BP, CP, DP, EP, FP and GP represent
the pyloric caecum sample at O h, 1 h,2h,4h, 6 h, 8 h, 10 h,
respectively, while AP1, AP2 and AP3 represent three parallel
samples for AP. The same for other pyloric caecum samples. AG,
BG, CG, DG, EG, FG and GG represent the gut sample at 0 h, 1
h,2h,4h, 6 h, 8h, 10 h, respectively, while AG1, AG2 and
AG3 represent three parallel samples for AG. The same for

other gut samples. F represents the feed samples, while F1, F2
and F3 represent three parallel samples.

¥T i J& (Photobacterium) 1 1L AT 56 J& 45 b 5% £ 1l
PR A TR (B 3b). $REJ5 1 h B, FLFFHE . A
SIFFRE . BRI IR E | SRR A
ST B Jm AH X = B R B R LT I
J& . G B JE . Faecalibacterium FlRUE FF 55 &8 25,
WP B BT, FRREE TR IE A MO, FLAT
J& . OIREEJE L G R AR R T - TR
e, FLFFREJE 8 h B AEXT FRE (4.17%) 38R IK
THEEN(5.01%), FHINEEAE 6 h B AT
(2.38%) 1 THRETHI(1.49%); ASNFFHEIE . B
WE . KT EE R IET A LA, 4
fE 4 h, 2 h #l 6 h BFAHX FRE B A, 7E 10 h B

B E (YR 33.89% .6.56%F1 4.81%); AT HE .
PUFF R R . SO B 8 AT v 8 2 iR 2 3k
FHE TRk, 2%I7E 4 h, 2 h, 6 h 12 h A
SFEERE (A 1.66% . 6.56% . 2.27%F
6.56%)

JiE BB R B R R R . AR E . e
A K JE (Klebsiella) . FLERE R . FLATHR .
B30 74 J&@ A1 Escherichia-Shigella %5 445 & /i Y
R (A 3¢). BEEE 1 h i, BRIKEE . T
P RN & GHE TR AR X B BTN, AR A
JERAAXT F=EE R T . Bl SR T AR TR, 2
[LCREEN o AN Y Sl DR N < S A i N 5 S
P PE R E 6 h BEAXT FJE(3.26%) Ik T £
Hi7(8.91%), FLFFEJE 4 h B ARXS F 18 (3.36%) & T
TEETHT(2.53%); ANFFREIE . P 8 R R 2
P FHEAR, YI7E 10 h PR B A (4 R
29.98%. 10.05%); v A RHEEAX FEERE
JE BE T 0.05%; FLERER . BITIREE .
Escherichia-Shigella, &[G & . #UFF & F1 &G
FFO 8 R R S B LTS T a3, 57 2 h,
4 h.8 h.2 hFl2 h B AHXT 3 B fe = (90 R 2.91%
8.09%. 4.19%. 1.92%% 32.78%).

2.3 (ERIE BT

TR AT EE ST 1% 00 338 4 i f5
BAangk 2 Fon. WEHATLUE i, R R EFE
BB A B e, A 38.74%, A EL G B
(Shewanella)(19.45%) ¥k 2., 5K & J& A XF = 5
9.47%, ANBNFFHJE AN AR 3.45%,

®2 EFEHHBEMTREERENEM

Tab. 2 The composition of dominant microbiota in feed for

juvenile Seriola lalandi at the genus level %
J& genus FHXT B relative abundance
%GB Photobacterium 38.74
7 ELICH & Shewanella 19.45
JNE J& Mibrio 9.47
Aliivibrio 6.37
ARBhFFE R Acinetobacter 3.45
FLEKE J& Lactococcus 1.37
I P T )8 Pseudomonas 1.25
HAth others 19.90
& tHT 14 Photobacterium 38.74
7 LG & Shewanella 19.45
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%29 %

24 HEEEHENES T

TEER b, oT LA 3 s — R
I B TR 60.3%~70.2% . 17.3%~33.1%
(K 4), TEBKA4) fiE B S A20h, 5k

(0 TR TREAF L, 85 35 T A W19 A T) s ] s ) 1)
FEA NS0 oMM . FEH P, BT R
S SHEESE 1 h AR/, 5 4~6 h B
RIPEHRA TS, 15 8~10 h B AAE LI PER: 25 (14 4a).

51
a
2 60 W REFFE)E Acinetobacter M CL500-3
o g W SSUHTIR Photobacterium W UKE)R Vibrio
é ‘g W Escherichia-Shigella EERRH R Streptococcus
= g 45 W XU AT R Bifidobacterium FEFF 3R Acetobacter
L W S A MIE)R Aderomonas W BEBLETE R Sphingomonas
= L 30 W H 3R Pediococcus W KRB Prevotella
32 k-] J%RE & Enterovibrio W AT B Bacteroides
T‘g 15 W BT R Weissella W Faecalibacterium
= W B Pseudomonas FLERHJR Lactococcus
0 W FLFFE)R Lactobacillus HHEER Ralstonia
0 1 2 4 6 8 10
75 BUREIT ] /h sampling time
b
8 60 W RBhFTHJR Acinetobacter W % [CE )8 Prevotella
X .g W BHIPE R Pseudomonas W FRIKEE Shewanella
Q g 45 W B R Methylomonas RELEER Anaerolinea
#3 W IR Bacillus FHit )R Ralstonia
?,7{ 2 30 W % RE)R Streptomyces | ggﬁé )gacteroides
= W T H)R Cetobacterium | Photobacterium
® § KM HupE R Aeromonas W CL500-3
B15 W BRI R Sphingomonas W SUSATH R Bifidobacterium
W FLAFE)E Lactobacillus LEJR Vibrio
0 W Faecalibacterium Blautia
0 1 2 4 6 8 10
BUEERT [E]/h sampling time
701
C
g 56 B RICHFHB Photobacterium W ZAIFLFTH)R Sporolactobacillus
N g W B R BE B R Sphingomonas M YNE R Vibrio
a2 42 W &EHITHR Chryseobacterium [ KW & Enhydrobacter
B E W FLFT#JR Lactobacillus AKIW660
g g 28 W FLBREJR Lactococcus B {BHIER Pseudomonas
<2 B SR Aeromonas M CL500-3
E E AT B R Bacteroides W KR Prevotella
g 14 B REHFHEIR Acinetobacter W SR RER Klebsiella
W BB Weissella KIERIFF R Paenibacillus
W Escherichia-Shigella Faecalibacterium
0
0 1 2 4 6 8 10
BURERT [E]/h sampling time
3 B I A O B R R A5 A R A1
a. HAL b WITHERAL; c. HiEHL.
Fig. 3 Structure changes of dominant microbiota in juvenile Seriola lalandi gastrointestinal tract at the genus level
a. Stomach; b. Pyloric caecum; c. Gut.
a b c
PCA PCA PCA
- 10r AFSS. ~ lor éﬁap ~ 10} FGegBG
x ° x X ° G
o cse GS 5 ol ppofP F ?Q AG G g
=) ) I 8 o D)
& OF DS F Pt ‘ e pa EG °
4 - R SRS T 9
-10| 201
[ BS 2 P & 200 GG
" st H
0 20 40 -10 0 10 20 30 40 0 20 40

FERSF— PCI (70.2%)

FERSr— PCI1 (60.3%)

Bl 4 LT IR K RORE b A 2 A

a. B4,

b. HATTHRAL, c. WHiBHE.

FERSF— PC1 (64.2%)

Fig. 4 The principal components analysis (PCA) of microbiota in samples at the genus level
a. Stomach; b. Pyloric caecum; c. Gut.
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HATTH BN, BERIm S SEES 10 h iy
AITE /D, SRS 6~8 hi BAH BRI 2, T
5 1~4 h AR VE S5 i (8] 4b) IIE N, BREGE
J& 2 h BAR, ARSI A5 0 AR 25 R AR AL 17 15
BIS5 A TE 2N AR (E 4c).
25 HUEBEBEIIEISES T

il KEGG Pathyway 70 #7 o] LLAZEE, —ZoK
TN R R 2 5 0915 538 B IG5 B R G
W, 7E=YOKT T, MHESASNE S S
MOPAE 5 BAL B . T RRACHT . a8t 15 (5 8 Ak 350 B
{18 5 R ARG = BE A7 0 A (11 5 F13R 3). THARIE 2%
PPN S 5 FEEF Sl EEHRE, H1E
BE DR = B 7 A A — A8 25 5, FC VR AFF 2 TR 3 B
I EEAFE ARG B P ABC Hi8 #ik
(7.43%~8.87%) FI XL 73 22 4t.(6.89%~8.08%) . 7
WA A v £ M AR 385 (3.24%~3.54%) . 1A% {5 ELAb
R R ZBEAE Y G L(2.69%~3.18%) | TR
BRI AR (2. 14%~2.40%) % .

BERE, BNEFENSS ABC iz k.
W RS . AAED A B BEERE . Ak
R Ak . UE K53 R0 M A 45 15 5 3 % %) R X = BE A
PR 0 BT (/N B S 2 L IR AR
XIFRE, 25 WER QA AR X = B A R TR
R, 25 B AR B 73 W0 2 58 A X = B 4
ML TR n R, 25K 2 R I RS Y
AEXTFEFE BT S S R BRI B TR
Eo IREE, MITERANFERERNZYS ABC iz
#ik . WA RS ERARE . AR HER
N 2R A 1 A X T B R I8 T Y
Z 5B A AR X o R AR
FRPRORAS, 25 ek FRERE A A0 AR 0T 3= B 52
T RE-TH - T RS, 2 SRR A
AACBERRIL AR X F 5 R RS T IR HE
J&, WhiE N BRSNS 5004 R G A E
EMEEFEGEE, S 5ERRH . ABtAY
A A AR B S B RUIR S, 25 ABCH
1B AR A B AR T R B — R B RS
B S 5TER FREREACH . SRR R A
OREROE SN I s = N FIUF R

M k002010
M k002020
M k000230
M ko00970
M k000240
M ko00500
M k000520
M k000330
M k000910
M ko03010
M k003070
¥ k000190
M ko00860
M ko00051

ko00550
M ko04112

ko00260

ko03440

ko00680

ko03018

M k002010
H k002020
M ko00230
M k000970
M ko00240
M k000330
M ko00910
M k000500
M k003070
M ko00190
M k000520

BURERE]/h sampled time

0 10 20 30 40 50

AR/ %

relative abundance

M ko00860
M k003010
M ko04112
ko00260
M ko00051
ko00550
ko03440
ko00680
ko03018

M k002010
H k002020
M ko00230
M k000970
M k000240
M k000330
M k000910
M k003070
i k000190
M k000520
M k000500
M k003010
¥ ko00860
M ko04112
k000260
M k000550
1 ! 1 1 ko00051
0 10 20 30 40 50 1 ko03440
FEXFERE /% ko03018

relative abundance ko00630

Pl 5 BSR4 0 LB W 51> Pathway
ARXS = B AR A 15 B
a. HAL b, MITHBEAL, o HEMHL.
Fig. 5 Relative abundance changes of each pathway of

microbiota in juvenile Seriola lalandi gastrointestinal tract
a. Stromach; b. Pyloric caecum; c. Gut.

BURERT ] /h sampled time

1 1 L L 1

5 10 15 20 25 30 35 40 45 50
HIXTHEBE/%
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Tab. 3 Theannotation information of KEGG pathway
n=3; X+SE

&% pathway

1 F{5 B, annotation information

ko00051

BB oKL SR SR H B

metabolism; carbohydrate metabolism; fructose and mannose metabolism

ko00190

BRI BERAUHE AR L

metabolism; energy metabolism; oxidative phosphorylation

ko00230

BRI, AR, e A

metabolism; nucleotide metabolism; purine metabolism

ko00240

BRI BT RR AR e E A

metabolism; nucleotide metabolism; pyrimidine metabolism

ko00260

B ARG, HEm . ZERAM IR

metabolism; amino acid metabolism; glycine, serine and threonine metabolism

k000330

BRI FAERRACHE, R A = B A Qi

metabolism; amino acid metabolism; arginine and proline metabolism

ko00500

BB BoKIC S IR SR AR A

metabolism; carbohydrate metabolism; starch and sucrose metabolism

ko00520

BRI BRI A AT G SRR G

metabolism; carbohydrate metabolism; amino sugar and nucleotide sugar metabolism

ko00550

iR 2V & S IR A AR

metabolism; glycan biosynthesis and metabolism; peptidoglycan biosynthesis

ko00680

BB BRI H AL

metabolism; energy metabolism; methane metabolism

ko00860

BTHRICH D A A S A, Moo i 3 A

metabolism; metabolism of cofactors and vitamins; porphyrin and chlorophyll metabolism

ko00910

BRI neE AR AR

metabolism; energy metabolism; nitrogen metabolism

ko00970

B BALRE, B AW AR

genetic information processing; translation; aminoacyl-trna biosynthesis

ko02010

PIEf AL, BEAGE; abe 552 1A

environmental information processing; membrane transport; abc transporters

ko02020

WA, F9HS; WD RS

environmental information processing; signal transduction; two-component system

ko03010

LS B AL, BRE, KM

genetic information processing; translation; ribosome

ko03018

BALE BT, Y18 . SRR ma M

genetic information processing; folding, sorting and degradation; rna degradation

ko03070

PR S AL, RIS, AT IR S

environmental information processing; membrane transport; bacterial secretion system

ko03440

RIEESAE, BHABE; FMIREH

genetic information processing; replication and repair; homologous recombination

ko04112

AMHEFAL; AR RIZET; 0GR T AT R

cellular processes; cell growth and death; cell cycle-caulobacter
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Analysis of the evolution trend of gastrointestinal tract microflora of
juvenile yellowtail kingfish, Seriola lalandi during nutrient metabolism
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Abstract: The yellowtail kingfish (Seriola lalandi) is a globally distributed marine economic fish. The consumer
demand for this fish is growing because of its delicious taste and high nutritional value. With increasing catch
numbers, its natural resources are gradually declining. Many countries, including China, have begun to artificially
culture this species. We found that the development of the juvenile yellowtail kingfish gastrointestinal tract
(stomach, pyloric caccum, and gut) was evident and strong, with a fast growth rate. Evaluating the characteristics
of microbiota structure may contribute to analyzing the effect of the microbiota, introduced by feed, on the change
rule of gastrointestinal tract microbiota during nutrient metabolism. In this study, 16S rDNA high-throughput se-
quencing was used to assess the characteristics of gastrointestinal tract microbiota structure of yellowtail kingfish
juveniles during the whole feeding cycle and analyze the correlation with the microbiota in feed. Results showed
that Lactobacillus, Pseudomonas, Acinetobacter, Sphingomonas, Bacteroides, Aeromonas, Vibrio, and Faecali-
bacterium were the shared and dominant genera colonizing the stomach, pyloric caccum, and gut. In combination
with the changes in dominant genera during nutrient metabolism, Lactobacillus, Enterovibrio, Bifidobacterium,
Pseudomonas, Acinetobacter, Bacillus, Escherichia-Shigella, Paenibacillus, Sphingomonas, Bacteroides, Methy-
lomonas, Sreptomyces, Aeromonas, Vibrio and Faecalibacterium were selected as the core microbiota in the gas-
trointestinal tract of yellowtail kingfish juveniles. These core microbiota contained both potential probiotics and
pathogens; the relationship between the potential probiotics and pathogens in the gastrointestinal tract was main-
tained in a dynamic balance during nutrient metabolism of the host, which will protect the health of the host from a
microecological perspective. Through analysis of the evolution trend of dominant microbiota structure, it was
found that the microbiota introduced by feed had a great influence on the relative abundances of gastrointestinal
tract microbiota during nutrient metabolism, which revealed the importance of the safety of the microbiota in feed.
Our findings provide theoretical support for the screening of local probiotics of yellowtail kingfish juveniles and a
reference for healthy culture management of the species.
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