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ZF &L (Paralichthys olivaceus){F# 4h £ iz 18
BRI S

x\#E 2 oA o= k! x| WV
(1. AR e AT Fp 2 R SR RIS B i K AR+ TR 5 AEYHORE
P EK P REE B KT H S 266071 2. FHEEEERFOKS H5EMER B 201306)

HE Kk Fl MiSeq 16S fRNA HEEMFHAMAYELEF o T &, WET T &
(Paralichthysolivaceus) T W A TH HHE X TS & & 6 M AR A E B 18 M & 16S
rRNA ZEF M P E, #£5%%F 7462 /> OTU (Operational Taxonomic Unit), 4% % 42 NE ]
972 NE B, THEHHN VR IRRENSHERET NI NME T, THUWBFENHHEAR S
HMHEE, KABMKHEE N LT HE ] (Proteobacteria) . E # B |7 (Firmicutes) F # 4T & |7
(Bacteroidetes); 7£ 9 H #F1 21 H {44 £ % & (Rotifer)# 5 & (Artemia sp.) 40 A E & W, 738 09 1k
PEBEMRE—, THEITRANH R EHE; 45 DR BLRAERNE, WP L
BEITHESFELERRK, BEREFIIMNAFIINASFEARH A, R HEEHFNMLE
WA, ERKTFHNEHEMTRI, TRy eMEREAFNHEMBEESLALETRALR
fb, £ 9 BH# 521 B #0408 B Mbrio)yxt £E & &, 2|45 B854 £ E 4 2
Z A% K5 #AT ¥ B (Bacteroides)fn ¥ i & JE (Prevotella)ZE 80 H Gk Bl &K & AP, &b
RHEHE; ERFHITWIANEEA80-115 HRHMALRERAGCHZEE, THTFHNHE,

AFRETT L] WAL T ERKXT F AT 4 & fp -t v 2 S5t BOR A A

KA

hESERE S917.4 SCEkERIDAD A

W B AT EY R AR B, AU T
I8 ) i 1 A 75 2R 45 (Bjorkstén, 2006), 11 HAE 15
FAME AL 5, s EAERK AT BA
A (Ley et al, 2008; Suez et al, 2014), A H
FHERT 00 25 %) i S 4% T 24 FH (Austin, 20065 fh o~ &
4%, 2008; Round et al, 2009; Wei et al, 2010), #iln,
J 3 s A W ] LAJE Y BE S ff(Danio rerio)did {1k 3 A
HFRIN, FEdEE SRR e ) N (Rawls et al, 2004),
ARl @y HA 4 H R i 1B T RS A, T 5 5 4h
PR BUIMG, ER AT B . EFRRA ., P

TR AT M4 & W EEE; 16S rRNA I 7
MEHE  2095-9869(2017)01-0111-09

S Ak R G610 52 2% 1 S 0 2 %) I 1 TR R T T B 2
ZAEPE 1 S0 (Kim et al, 2007; Nayak, 2010; Stephens
et al, 2016), FAKEMHEMAES RS EE RN
(Yan et al, 2016), Kb, T fif£0 24 1 38 PR A T
SEREL R, XS U E S R G VR s g
B LAFEXT 28 38 L W B I5 O B S SR 1)
5%, RERHEG LR BRI, fEitmiE
TR WS BT 5% FL45 46 4H 1 (Griffiths et al, 2001; Huber
et al, 2004; Jensen et al, 2002), HEk 5 2B EY
PR A % 2 W B H AT Sk B R R . L AR
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e, AP BRI FL VKV (DGGE) R i i i I 45 R
BN FFEE a2 Wl T e W R ETS 45 44 (Dhanasiri et al,
2011; 254445 2013; Giatsis et al, 2015), {2 DGGE
Dy R AE SR 25 b LR SOy HE R R AR B AR, G
A5 FIRE S 20 P S 0 2 R, T ELYE AR TR
EEEARMI T . RA T R R R ZR AR,
7o R R 4D 73X — it [ (Suenaga, 2012;
K HIFS, 2014),

7 % (Paralichthys olivaceus)/f: & ¢ [F 5 2 1) 1
IKFRIAL T a2, T i H 3 TR AR5 R4 S AL RN ) Ry
PE, X BER R SR BB 27 S (2015)HF
FETMIER T b 2 FORIRI SR &0 T 19 7 6T 1 fa
iR R RENE ;. Kim %5 (2013) % F551 451 F Y o 1
558 A 6 1) B 3 A I EAT T AR AT o K 2 BT
FFHE 4 #0718 T A Py B BF SR AN L Eddy 45 (2002) Al
Verner-Jeffreys 5#(2003), Al 1R HA% G2 10 4 1R 55 55 07
2, WGE TATHES) A T8 RS R R L AHFSE
i MiSeq 16S rRNA &3 il 5 19 s, M - 641
HE4h 0 %2 75 W B il vl 2 R 1k O it A, B 7E
B T N T & AT o 6747 #E4h i 18 1 B
S5, IR G B35 50 o B v i 3 TR AL
B HAR SR AL Bl

1 #REFE
1.1 E#skR
PA Rt 2L YIS, FRrERR & B R, A

1 10 20 30 40 50
Hig 1 1 1 1 1

TG 7 R U R 2 AE B0 . 7R 5 DL et
FEAWRAR#ATHAES , R T AT E N
Jik, 75 mxS mx1 m BT A KM R ETT .
IR B KA 5. KIRN 18-20C, IFHAHS
Smg/L LL b, $hER 30, NH,-N<0.1 mg/L, #k*
H 50%-300%. H NGB R RS A FE - BT
Ak, 4-19 H M H(5-8 ind/ml 15 B IKIK);
17-39 H 40 15 41(0.5-1.0 ind/ml ¥ & K4k); 25 H
W BT AR R BB DR, Bl AR AR, B A N
o] Ak 1) A5 MR AL R A% (T8 1) 6
12 HRRESHKRE

2015 4 5-9 H#EATRERCREE, BTA ARSI R A TR
—HEAZREOY . [ —A B S B R AR T B
BRI RAEREFN B, 45T 1 Hit, 9 H
W21 B, 45 B, 80 HIAHI 115 H R BUT-HE
hfaflpia A (B 1 R ESEIE AR T BURE A [H),
SlgRS A Gl, G2, G3. G4, G5, G6, Kl Gl
FIRE S R A0, JCEE X Wi, FIF ORI A £
BARGRAT ;. G2-G6 B HIRAE T R E . BURERT
PATHE T AL 12 h DL E, HEssifkiE sk B
Yo TETCHRIAEE NI, 1 5 F TR ACKE R i 2 1 i
e SR T IO R 5% Iof i i G B I,
FATEEAMYE 3 WAL, SE2 8 TR RAE; Fl—
B BERE i B 3 AR E R A, RRALRE AR TR A R
IR 50 FEx3 (G1). 50 EEx3 (G2). 30 J&x3 (G3).
5 FEx3 (G4). 3 Bx3 (G5)F1 3 FEx3 (G6); HEURHUAE
[i) s 0 ) 4 (R 1)
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Fig.1 Feeding pattern during P. olivaceus early life stages, 1 to 120 day-post-hatching

$FRRIURE KL

¢+ denoted sampling point

x1 ZHEBHERER

Tab.l Information of collected samples of the experiment

RAEIF ] (H #%) 4151 KRR () (EE =S ERCENN
Sampling time (Day) Group Number of samples (ind) Food type Average total length (mm)

1 Gl 50%3 3.0+0.3

9 G2 50%3 %t W Rotifer 5.0+0.5

21 G3 30%3 X H Artemia 9.5+0.6

45 G4 5x3 Bt & 1A kL Formulated feed 25.043.2

80 G5 3x3 P & A%t Formulated feed 56.1+5.4
115 G6 3x3 Bl &7 kL Formulated feed 87.0+8.6
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1.3 DNA #2E5 PCR #1%

fdi ] QlAamp DNA mini kit (QIAGEN, £ [&)$z
W 1.2 A TEAE Y DNA, JFHEAT IR R I L vk A
DNA e JEAGI , DL OR B f2 U DNA Jo i BEAS 6 2 )
SRy SR . MRYE 16S rRNA P F 34 5 F1 Miseq
V- I PR B X V3-VA KRR 514 338F
5’-ACTCCTACGGGAGGCAGCA-3", 806R: 5'-GGAC
TACHVGGGTWTCTAAT-3 47 PCR §"#% .20 ul PCR
LMWK Z . 5xFastPfu Buffer 4 ul, 2.5 mmol/L dNTPs
2 ul, Forward Primer (5 pmol/L) 0.8 pl, Reverse Primer
(5 pmol/L) 0.8 pl, FastPfu Polymerase 0.4 pl, BSA
0.2 pl, Template DNA 10 ng, #F ddH,O % 20 pl, %
& F: 95 CHIAEYE 3 min, 95C7AEME 30s, 55CiRKk
30s, 72°CHEAH 45 s, 327 MFEFR, 72°CHESH 10 min,
PCR ¥ it FI¥S— AL AL HS i ] MiSeq F- & )7
3B (L RR 5 A= W R 25 BT BR A R

1.4 HIEABS5SH

A WpE BT . il Hllumina MiSeq Il ¥ T 45
SRR B AT g% . BERE, XFRTA RO 5 S 4
UPARSE clustering J5 % AFHUE 97%3E4T OTU 43
2. BfJE 8 PyNAST DL OTU 402 v = B i K 1Y%
A EIFEI S GreenGenes EIEEHAT LX), DIE
fFRE=0.8 TR i e, i — 2Dk T o ZHE
B 2 T

Ji B R B o ZREVE M B ELES OTU £ BE40#r
YR SRS BT IR R K B b, T U
A KB B B 3 B R A BN S5 R AR Ak 5 I B
BE B ZHEME M EEET Unweight Unifrac JH 25 fl
OTU £, RIUPIKE 22531 (One-way ANOVA)
H1 LEfSe 20 5 B4 7 4041 o T I GE T4 AT 24 46 1)
QIIME. R B F MMM .. Geit 5 diss LT S E bR
2 (Mean+SD)AYTE X FoR .

2 ZER545H

21 ETF 16SrRNA MFERFEE B SN

Xf A GEAFHER) 7 AR & 16S rRNA Bl 434,
18 N R RE S AR 3RS 489922 A4 KUFH, ARTE 97%
PIFALLEE #E4T OTU 4325, k4% 7462 4~ OTU, &5
H ) 3ANEERENFH A THE IR 6 45 1 OTU
BAEWE 2, Hd, G1. G2. G3. G4. G5 1 G6 1
OTU B 3418 43 5114 (1298+99) . (768+72) . (400+61)
(754+176) . (1337+527)F1(886+107), i it 5 ¥ ¥ )%
168 A X, DLE(EE=0.8 ST R3S RE,
FEI T (Phylum) 328K 36 42 AT REREFPS,
TEJE (Genus) 7328k A 972 @R ANEMZE(E 2).
Hrp, Gl BHEEE 38 44171 490 ME, G2 B
38 M1 588 1@, G3 B AE R R D, HA
25 ANTIXF R 254 4@ 5 N G4 BF IR LR A M Rl 2
RO, G4 HIEE 324N 378 A&, T GS BN
F] 36 /N7 498 N, G6 B 39 451 336 VA

XL HEA A 6 HEES IR G LT LR
BRI R I 225001 K B, RIR] H il 2F 68 i 38 19 B 1
AL Z R R A BB 225, X S5 AR AL RR S )
FAREFI A — 20, P17 Gl ik ZFEMdR S
G2. G3HmAME2ZS; Gl 1 G5 Witk 21T
B, G3 BIRAR(P<0.05)(E 2-A), 4, *F54H
B AL IERE (G2, G3. G4, G5. G6)
(A A8 B A LR R R4 H W, Bl H I s,
FFHEL A0 (4 i TR R 2 BRI RGN (RP=0.596,
P<0.05)(/ 2-B).

22 (FHYHYEHEREIKFHEHAM

TENTH K B, R OTU X0 B
Rl AR = B 5% RE S . OTU=0.10% MR 22 i
FTRYAR X S BEHEAT LB (1 3), Hirb Ay 7 M

Fz 2 FEHFHESIGEFESR 16SrRNA NIFH1E

Tab.2 16S rRNA sequencing data summary for samples of P. olivaceus during early life stages

% 1% o ¥ %%ﬁﬁ N W = N N = wer =
e ROPREC e mpasn ol TUKTEGE SOKTEG SOKTHGE RKPEC
umboer o 4rZ2KHJC  Shannon = ol Number of  Number of Number of  Number of
Samples valuable . Phylogenetic ;
OTUs index : . phylum class family genus
sequences diversity
Gl 29838 1298 7.4437 92.3561 38 92 284 490
G2 28758 768 4.9564 80.7866 38 105 351 588
G3 29322 400 2.4869 36.8243 25 51 157 254
G4 26288 754 3.2229 63.1753 32 87 247 378
G5 23787 1337 6.1978 103.6931 36 112 330 498
Go6 25313 886 6.3906 68.7697 39 71 225 336
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Fig.2 Analysis of bacteria alpha diversity

A: RGEKRT ZHMEIRE(P<0.05); B: 9 H GRS AR TEH(P<0.05)
A: Comparison of phylogenetic diversity (P<0.05); B: Regression model of Shannon index after 9 d (P<0.05)
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Fig.3 Composition of intestinal bacterial community of P. olivaceus during early life stages at phylum taxonomic level

Gl: 1 H#; G2: 9 Hi®; G3: 21 Hi#®; G4: 45 H¥; G5: 80 Hi¥; G6: 115 Hip
Gl:1d; G2:9d; G3:21d; G4:45d; G5:80d; G6: 115d

V1SRRI I 3, & 3 Ak 3w, I
["J(Proteobacteria) . JEBER [ ](Firmicutes). fLLFT T ]
(Bacteroidetes) 1 i £& 1 '] (Actinobacteria) PU 2 X i
OTU AR 4= BE7E A I (B G5 I 119 85%5M) ¥ 5
ZALRE B OTU 1 90% LA I oG 1 IR Sl WA,
HEBARR B RAE K L S B E WArfELD
7R IR, BAEF R EARKEN, B
J& , WA AFHESN 0 AR K B H D 18 R BE T 1K F
LF, AIEHT TR AR 3 BB T R A JERE TR ] R4
FETE 1A ARRE = B2 28 W38 0 5 e v 1) AR R X o B
ARE, RAE G3 BIIAH I TR B W]
(Cyanobacteria)7E £5 I HH A A X =F B2 ARG, AXAE G5
F 30T L0 BT 1 o AED SRR 4 A RIE T )R
BETRIT . SUFFRE 1] R BA T HE A B A T HE L) £ 38 P

TR BT AR i 8 R — AL TS i i Ao
23 FHYGEHEEFEKFHEHNAREN

TE AR 3 B e i T 4 AN BT O e DA
mn e 2 T OTU A = > 1%t HLIA A % 5 5]
Ja& 1 TR (FHBLEE = 97%)fE ML ¥4 i @ , #£17 LEfSe
(LDA effect size)7HT(Kruskal-Wallis, P<0.05; Wilcoxon
test, P<0.05; LDA score>4.0), M Ifiiffi & 2H 5 2H 2 ]
BAGF 22 S0 Wb, B4 22 5 W25 i
(£ 4). 7€ G1-G6 1Y 6 dFEm rhALfik it 29 MEJE,
Hr, 1SAYEFAIERT], 8 A48 TIREER 19, 54
& TR, 1 NE T,

AIEHIT 145 R A AR 1L - G BHY OTU X
FEE>1%MIH 11 AEIE, HATFEE AL,



CAR Y

XG4 F6F (Paralichthys olivaceus) -k 4y i i T 11 45 14 L Ao i 115

®x3 FEMFHNEHERDTARETLREIEE(%)
Tab.3 Dominant bacterial phyla and the relative abundance
for samples of P. olivaceus during early life stages (%)

2 %) Group
G2 G3 G4 G5 G6

4325 Taxon

T

Proteobacteria

55.20 90.29 97.07 90.55 48.92 7.78

MHE]” 21.58 1.37 1.69 440 17.44 13.78
Bacteroidetes

ERE R

J;%[g][] 13.37 270 0.70 1.84 15.09 74.43
Firmicutes

ERN

A . 271 1.60 020 1.23 3.17 1.33
Actinobacteria

BTy 08 036 003 020 232 0.20
Cyanobacterium

1A

’%EJ'[?E”]_ 0.74 098 0.04 027 122 0.20
Chlorobacteria

ﬁ{ﬁﬁlﬁn, 0.41 0.48 0.03 022 1.06 0.10
Acidobacteria

G2-G6 I 1] OTU AHX = 3> 1% 1) T & K0 31K 6
3.5, 6.2, H, G W HEHAEZTTHEE(LDA 4
>4)(P<0.05) 1Y 32 5 Ep. 41 il 157 J& (Alteromonas) . 1 H4H
i 7§ J& (Marinomonas) Fil & 3¢ & 41 Ml H )&
(Pseudoalteromonas), #£ G2-G5 iz, |
G6 BFILTIHE, ARAEAFE N1 5 BRE i A .
YT J& (Vibrio)7E G2—-G4 Bt AR XS =F 5 i 4 s, 76
G4 I 13K F] 60.56%, 1% G5, G6 BRI F BE4
1 2 AL 7K F (0.28%) 5 1A 52 [ & J& (Burkholderia)
Nautella, = J& T #i J& (Arcobacter) fil Aliivibrio 7
G2-G5 W EAR AR X B — A &, (H 3] Go I 15
AN BEARMR LA S, A AE L a0 2 A AR
P JE ;M JE (Pseudomonas) | % 4 K &
(Sutterella) . ¥4 AT J& (Escherichia) . AN g 14 &
(Acinetobacter) 1Y Al Xf 4= BE 75 & I 347 40 T A IR 7K
Vo, H—HAATETHIEN; PRIVEIETE G2-G5 B
BEAIAT EFE<0.1%, 78 G6 BHUBEME] 1.25%, B,
U ALE A 6Pt i s b T BEC SO LA B E .
PIFF BT 145 1 8 LAk - G1 B OTU AHXT
FRE>1%03H 3 M HJE, G2-G6 BHUHIXT ERE>1%
BB R B 29 0.0.2 .2 .2 T & (Bacter oides)
I [C T & (Prevotella) A G4 BHBITFLRHE N, # GS
1 G6 B R F = /K-, T REE A R W A 34 PR
Rt HOTiHRk % i 2 (LDA {E>4)(P<0.05) ; Cryomorphaceae
KRTE G1 IR F B e, (HAE G2-Go6 IR EEfF
IR Z A Y 5 B AT 76 & (Polaribacter) i) =F £ 1%

Wren, 78 G5 WA B8 R, (HAE G6 B iRk
Wb, i A [ A AR

JELRE D 11 4% TR R I L 8 Ak - G BT OTU A X
FHEE>1%MIH 2 A HEIE, HAXEENE 1%ESR,
G2-G6 W OTU X = B> 1% 11 T8 Jm A5 4 51 0
0. 0.2, 8, JEBETE 145 A & 75 A 45 12 1% THRH I 1Y)
G2-G3 WHHFEEAR R K, JoH S G3 I 4% 1w & Al
X E<0.05%, Hrb, 1 9555 [ & (Blautia) . Bl
W J& (Oscillospira) . & 12 Bl i 5 )& F9E B 5K = &
(Ruminococcus) 7E 45 i BHE 1) G4 B AH X =F B 31
I, B G6 B A AR X = B R s BT 4 DL R
(HIXF 2 B2 >5%) ; % Hi AT B )& (Phascol arctobacterium) |
FLAT & (Lactobacillus)fE G5 BHA T LR, G6 i}
BT EBE>2%, BUNMPEH AR . JERER TR 8 AN
JETE G6 B A SR A LA G e, Hodr, A 95T
HAF 6 DM HBTE G6 B DTk K W 3 (LDA {H>4;
P<0.03),

3 it

RN pmERE R AEREEIRPS 5EZE

(A BEE 2, SRR AR KB UM G 27 HE
4yt By B M 3 TR VR O I DG BT I, 7R B B
TR AR W AT A W) sk A, B 020

A RS W v 5 i 52 L E M (Egert et al, 2005; Austin,
2006; Knapp et al, 2010; Ley et al, 2008), #FEE/E K

HEEN AT, HmEMEY TR — &%
&7 (Thomson et al, 2005; Sugita et al, 2006; Kim et al,
2013). ABFFEFIH MiSeq 16S rRNA 7538 125 1 ¥ 45 AR
FAEYE B2 0Pk, WANRT T A TEN
SAF T A BEAFHES) 0 7 B R 25 SR AR, FET . T8

ISR b, VEAH PR T 1 18 TR % 25 4 4
RS RA K R B R R R AR A R AR G T 0
KRR, KP4 7R % (Hi ppogl ossus hippoglossus) Fl k
55 i (Scophthalmus  maxi mus) 7 18 i A= 91 7% B9 9K
i TE AT HE (0 58 8 5 35 B WY I 369 hn 9 sl R D 3R
J& , AERf A PR A s, R R B 2D (Verner-
Jeffreys et al, 2003; Jensen et al, 2002; ' 75145, 2015),

W25 R 5 AW T b oIk T e e AT HE &) £l 1 i 722 Ak
FRAEAHAL . E 7 1 3 A= Wy b ire vh oA 1 22 R H i v e
By, BRI T RARTE RS b . APERTE
FEAFHEG BB R BT 42 AETT T W
972 M E &, I AT LA AR, AT
HiL S T g 3 TR A A A 2 RETE AR AL



116 ook B

FA

2 )R 38 %

x4 HEWEE>1%ERE LEFSe 51

Tab.4 LEfSe analysis on genus level (the relative abundance > 1%)

414 Group

412& Taxon LDA Group P value
Gl (%) G2(%) G3(%) G4(%) G5(%) G6 (%)

JUFF 1] Bacteroidetes 21.57 1.37 1.69 4.39 17.44 13.78 - - -
AT # % Bacteroides 1.55 0.13 0.06 0.17 0.89 287 439  G6 0.02
Ui WEFF R AR Cryomorphaceae 5.51 0.06 0.18 0.14 0.13 0.01 487 Gl 0.02
W AT 8 Polaribacter 0.95 0.02 0.04 1.02 2.09 0.01 447 G5 0.03
A LB Prevotella 1.14 0.17 0.06 0.15 3.22 275 464 G5 0.03
Winogradskyella 0.08 0.02 0.04 1.25 0.00 0.00 - - -
JELEETH ] Firmicutes 13.37 2.70 0.71 1.84 15.09 74.43

1 55 ¥R L Blautia 0.22 0.03 0.01 0.04 0.29 10.65 494  G6 0.02
ELYII T J& Eubacterium 0.04 0.00 0.00 0.00 0.06 1.85 4.19 G6 0.02
B2 & Oscillospira 0.63 0.11 0.02 0.09 1.59 5.91 469  G6 0.02
J&8 5 BK# )& Ruminococcus 1.00 0.14 0.04 0.10 0.93 5.98 4.71 G6 0.02
EIEF Bl Lachnospiraceae 0.99 0.11 0.02 0.13 1.63 17.34 5.14 G6 0.03
2 I AT 1 J& Phascolar ctobacterium 0.28 0.04 0.00 0.01 0.52 4.41 4.52 G6 0.03
FLFF T )@ Lactobacillus 1.72 0.37 0.23 0.09 0.42 2.95 - - -
4Bk J& Coprococcus 0.28 0.02 0.01 0.02 0.33 1.79 - - -
I B 1] Proteobacteria 55.20 90.29 97.07 90.55 48.92 7.78 - - -
JRE A Vibrionaceae 2.89 9.75 24.43 10.13 0.00 000 540 G3 0.01
5 BA i )& Marinomonas 1.92 0.27 0.09 0.05 0.00 0.00 441 Gl 0.02
R R Alteromonas 1.22 0.38 0.30 0.27 0.04 0.01 4.21 Gl 0.02
IR & Vibrio 251 31.92 50.77  60.56 0.15 028 582 G4 0.02
RSB U J& Pseudoalteromonas  7.28 4.65 1.95 0.40 0.50 0.03 499 Gl 0.03
5L+ & Arcobacter 0.13 2.33 0.35 0.02 0.03 0.00 4.42 G2 0.03
Aliivibrio 0.01 0.15 0.24 2.28 0.02 000 440 G4 0.03
Nautella 0.02 0.00 0.01 0.94 1.76 0.03 439 G5 0.03
1A 3E X% /@ Burkholderia 0.44 0.19 0.00 0.21 8.27 0.05 506 G5 0.05
PRI B Sutterella 0.19 0.02 0.00 0.02 0.09 1.25 - - -
Jii 5% 9K 4 )@ Desulfovibrio 1.03 0.00 0.01 0.01 0.05 0.14 - - -
Y% xU i J& Escherichia 3.22 2.15 0.19 1.07 3.11 0.84 - - -
BT Acinetobacter 1.83 0.45 0.05 0.31 1.02 0.14 - - -
SR 7 J& Pseudomonas 6.80 5.61 0.56 2.94 8.16 2.28 - - -
& 6HTFEE Photobacterium 0.01 0.00 0.00 0.05 4.97 0.14 - - -
T ] Actinobacteria 2.71 1.60 0.20 1.13 3.17 1.33 - - -
NPR & & Propionibacterium 1.28 0.94 0.12 0.55 1.15 0.35 - - -

cc 33
(Y31}

abundance just reached 1% in a certain period

ARG rh A IR 4E HURN b A B K i
(Rawls et al, 2006; Bjornsdottir et al, 2009), FE41-faFf
5, B id @Ry R e 0w S0 RS, B
SRR AN M T I A A 4 (Bergh et al, 1994; Eddy
et al, 2002; Verner-Jeffreys et al, 2003; 5 75745 %¢,

1%

indicated that the relative abundance of the genus in different stages were not significantly different. Its relative
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Composition of Intestinal Bacterial Community of Japanese Flounder
(Paralichthys olivaceus) During Early Life Stages

LIU Zengxinl’z, LIU Xuezhoul’w, SHI Bao', XU Yongjiangl, LIU Quanl’2

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture; Qingdao Key Laboratory for Marine
Fish Breeding and Biotechnology; Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao
266071; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306)

Abstract A healthy microbial community in digestive tract is critically important during early life
stages of fish. To examine the microbial diversity in the gastrointestinal tract of Japanese flounder
(Paralichthys olivaceus), we surveyed the intestinal bacteria of P. olivaceus during the larvae and juvenile
stages. In this study, [llumina MiSeq of 16S rRNA and biological information analysis method were used
to explore the intestinal bacterial community composition in indoor tank-culture system. Sampling was
carried out throughout the larvae and juvenile stages for six time points. The obtained 7462 operational
taxonomic units (OTUs) were classified into 42 bacterial species and 972 genera. The results indicated
that larval fish (1 day-post-hatch; dph) displayed a distinct and diversified gut microflora, with
Proteobacteria, Bacteroidete and Firmicutes dominating the community structure. During the age of 9 and
21 dph, Proteobacteria population increased significantly and remained to be the main species. By
comparison, Firmicutes had fast turnover rate and increased sharply at 45 dph after feeding formulated
food. The change of intestinal dominant microflora genus was also significant. The relative abundance of
Vibrio was the highest during the period of live feed (9 and 21 dph sampling), and was the lowest level
after feeding formulated feed (115 dph). By contrast, the Bacteroides and Prevotella became the
predominant intestinal bacteria at 80 dph, whereas Firmicutes became a core microbiota at 80 dph. Blautia
and other related genus colonized in the intestinal tract of P. olivaceus and became the dominant
microbiota between 80 and 115 dph. The results revealed the change and establishment of microbiota
during the transition stages from larvae to juvenile in response to live and formulated feed. Our results
provided a database for analyzing the role of the intestinal micro ecological system of P. olivaceus at
larvae and juvenile stages and have important implication for larval production of P. olivaceus.

Key words Paralichthys olivaceus; Larvae, juvenile and young fish; Gut microbiome; MiSeq 16S
rRNA
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