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fR Rl e & 7R B A ZFE AT B (Bacillus cereus) & 4 B
Xt JL 4 & X 4R (Litopenaeus vannamei ) & 1< .
iR R HipiE A 0 B R R S50

xE o &£ E B RRH FOED
(I MRS BHE 2013063 2. Al MK AT EBRATALIE W8 1K RIS
RS E P EK Rk AT TR 266071
3. HBIERE SRARKIRE WL R S R Hh 266071)

HE K T B 4R AD 78 B R 3F 74T 1 (Bacillus cereus) A 4 fiE 3t AL 44 3 Xt 4T (Litopenaeus
vannamel) £ K . 0E A BT H i A A R e e, DA IERLER R B A AL, AR A AR R e
BMEFHUTERESFEEANBEEANOEE S EH 10° CFU/R); £8 3 17k o 7 Ao 83 AT 0%
WAEMRIE N A MEACER A BN 10° CFU/R); &4 8 MTAT, EHRAAME R T d 5, dILNE
XEFYEAT 40 d B FRTE L0, A H 17 RIEAT A 3E4E A 4E(White Spot Syndrome Virus, WSSV) # 5%
Y; % 22 R¥HAT BV 7l E (Mbrio parahaemolyticus) % % 3, HEAE 1. 5. 10, 15 K KHE,

MEAMERKITEEKER, £% 1.5, 10, 15, 20, 25 KR4, FWEHE R AR DNA,
Al 16S rDNA 7% V3+V4 X &8 &0 7 7 A 3 i i3 Wi e sk v B R hlg ., &R
B, AYEAMEBSHAGTERE, RKEKEAEXGTZA4, EVEAEHEESHAXNITERE,
FKkEZRESALE, AYEAMEESANTRE, Ak 54z RERE., SR P LHE
Xt HF 73 4 A4 4 i1 % T ] (Proteobacteria) . 3 H 7] (Bacteroidetes) . 7% %4 H ] (Actinobacteria) . /&
BEH |1 (Firmicutes) ¥ A &, HF, ZHEITFHEEEEN 94.0%. EHHITFEEZUINHE
(Mbrio). % 4F % J& (Photobacterium). Octadecabacter %6 %, A 44 . HEAH ., XA EH
WH BT HEEDF N 34.65%. 39.27%. 58.00%. 7= WSSV K FH LI, A4, HEAL,

HAXBATHERITELF] N 80.0%, 77.0%. 92.0%, &4 %7 EF EHP>0.05). 7 &l &
ME K FLF, EHEH, BEAL, ZENEATHERRTELFH 61.3%. 75.0%. 77.3%,
EWMBEA S HEESATE At BAMLZRMEEFP<0.05), FREW, ERFRmEEFAATHE
A R B A B ST AT W AR LGRS AT B, T R AT B R A A, BB L4 R AT
EKAEE, WERFRESD, MEAR SR FATEEDEZRTAL,

KEIR  BENFRATE; EWE; LREXT; BasEY; sRENT

FESES S945 XEARIRES A XEHRS  2095-9869(2017)04-0087-09

JFLEN VX HF (Litopenaeus vannamei) T- 1988 4E1] AFRE, Zit 20 ZAEREE, FLANEXTEFFRIEA
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BV, FEEIRAERI . 2001 AFERICK, R E FRAE AL
YA O W TR AR ™ i — LR T X R FRE A B L, 2014
AEFR I PLAN BT RR R FRAE = 8 157.7 1 t, (i FRE
XFHR R Y 90.2%. B FRAE B YN . KIRIE
B A B X R AR BT AR Ak, XTHR e 2 R R A
e, HLI B X R L BEZE A IE(White Spot Disease,
WSD)ZEE R e AT ERARIRSE R (Acute hepatopancreatic
necrosis disease; AHPND) ., HFF 7 3% (Enterocytozoon
hepatopenaei disease, EHPD)5%, J ik AP AN Wi g i,
o E AW AR, 57 P A AR B R AR AR
5 ) 0P RS T TS T R AR RICR , TR K AR
FEMLHRA58] T T2 BN FH (Gatesoupe, 1999; Verschuere
et al, 2000),

2R AT I (Bacillus spp.)J 7K 7 SR FE Ml H 0 e
IV B A 25050 1 R Z — (Gomez et al, 2000; Ziaei
et al, 2006; Li et al, 2007; FhHI%E, 2013; TR,
2016), o, B2 0 A6 b AL 2F 74T 1 (Bacillus
subtilis) . A< ZE AT (Bacillus lincheniformis), &
FEZE 0 HT 1 (Bacillus cereus), "5 25 #1411 (Bacil lus
firmus) 45 . A= 4 B (Biofilm) J& 48 S 2 1 0 T 38 B 3F
e, BT AR AR sTE e 2R T, A I KR 2
R AL IR A — B AL BT, ik B Bk
FEFC AT B K DA A SR SE AR, S RARTE A 2R
B —Fh i WA A FER &5 (Donlan et al, 2002; Heiby
etal, 2014), AWML e — e B, X—id
TRALHE AN A LR RGBT . AR R RN L AR L AR
P O % 5 Bt (Renner et al, 1999), T A= 15 21 14
TEAS o B ) ELA AN TR B A BRAE AR R o N T A=W OE
WO AR LR L R PR R
oL BRI MR BEREESE . AWFFER AR
FOVE R A B 2R AT T AR B, IR LS I &) et
i, SRAF G ARDARR A I H T ML v X MR AR R R R
I I S, 3 Ak v A 0 R A 5 X FLAA T X
Y S TAUAE ) 2 RIS T, 5 O Ay AR 2 R T A g
149 107 FHASCR A it — o A PRI AR o

1 MR
1.1 FENEFEE

FRA ST 2015 4F 7-8 A 1L EUK =R 5T
Bt BT 7K E 9 T 5 B AR v A o 5 4 BLE
FEE SRR AT, SEHXFUR A FLANEE XTI, 4 A
T S B B0 A B T o BREAS AR /N S i fg T
W R RN 3% 7 d e BEAT R S0 e . FLAk it
WFAR K 4 (5.0£0.2) cm, {KH H(3.1£0.2) g, £ERX

PCR ki, B\ 2 I BELE G AER B2 MM . BT R 45
Ji s BT AL T 24 4> 100 L fYSRFEAR
BEAR 30 o B 8 MlE N —4L, KA A YRR
(BG). liFES41(PG). & HXTH4(CG), BG A
YR EER KL, PG AL T B A e BE IR RE, CG 4l
PMSERRRL, HR . KRR 3 Ik, HEREY
XA 1Y 10%—1 5% (HR AR B 1B LT H M)
AH 08 : 00 Kk, HUKIELAHN 30%—50%; /KiEH 24—
30°C, #REE N 3242, pH N 82404, HELLFA.

1.2 GEFERHEE

S 4 i R e ) A IR R R R Ry R el AR

BG e B 4« R AR ZEFRAT 7 PC465(Hh A
SEEE TR . AR IERNE] 2216E WiARE I, 37°C
IR EEFE; B 200 ml B FRBIRAR T 22168 &K%
% | (Vlamakis et al, 2013), 37°CH#53% 72 h; HIHE A
RiFRER MBS FRY N PBS HE, #A R E
VRS BRI, B ST R 1k 10,
WEGRH T B 1 %08 BEERRANIA TR &, &%
TR AR SR S A 10° CFU 118 . PG 45
T A5 KR REZEIRAT I PC465 $EFPE] 2216E
WREE SR, 37°Cib s R BRI O UTTE S
H PBS A, B My A A mosk Bk
WEREBRER 1 : 10, #CHTEREH 1% 3R
WROR A, G AR T T BUR WA B vtk S A
10°CFU 5 4 .

13 BAREELE

1.3.1 FEIATIF A KR AN E % 1. 5. 10,
15 K453 BG #H. PG 40l CG ZHRFE, IR
20 BB, MK, IHRFARE,

132 A ThiE A B9 A S R AL 22 1
FEHEEE 1. 5. 10, 15, 20, 25 K, 4350%F BG 4H.
PG 4 M CG 41 RHE, BIRHL 10 B, BG dXIhitrs
7 Bl. B2. B3, B4. B5W. B6V; PG ZHXIfr"
4 P1, P2, P3, P4, PSW. P6V; CG 4N Nikrs N
Cl, C2. C3, C4, C5W, C6V (BSW. P5SW, C5W
F WSSV W # )5 KFE; B6V. P6V. C6V KRN IR
HCRE G R FE)

FH 70% 2 B R REXT R AR 2R, e A
PEAT TGRS, B S A8 - (D)ff S B BRI X IR
i, GEUAE R, WERIBENEY; Q)miER T
¥ PBS & M, 78503 ¥ , T 4 CTIUE 2—4 h, 800 r/min
B0 10 min, BRI TR0 T4 1.5 ml 2058
GFEHL LTS PBS 35 1E 2-3 K, 800 r/min 5.0
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X SCE A ek b oRb FE AR 2 FAT T A WX PLAE X R AR K L 0 F0 R M TE AR L 8 ) 89

10 min, &JF BEW; @QMQG)H HIEREITFE
10000 r/min 50> 10 min, 7+ FIEW, WEEDTTE; (S)FFIK
AR 1 1 38 PN 25 ) R i RE R T W T DTTE IR B R BT
2ml E.O08, WAEYWESWIENEZHAEY A,
2007; 4R, 2012),

1.3.3 F¥Fmid A A4 DNA 6932 % 16S tDNA
Jp3l V3+V4e Rgaml o IZE B R B
& [RARAE AR AL ) A BRA 7 6 EiR A5 3 R 1R
AWIAREL DNA, KT DNA #E47 1.5% 5 79 5 Ik
VRIS R K , 00 52 LR BE R OD2g0nm/ ODagonm TE(Nanodrop
2000).

H KAL) 18 11y DNA FEA IR 2 L 50 REBRAE D)
5ERHEARA R, T Illumina MiSeq M7 F &,
R U 3t 0 ¥ (Paired-End) 19 05 %, # &L/ BESC
PESEATRCR sl Y . E5E& PCR §7H5, AR SE I
2 DNA HITCH K # B2 1 ng/ul B ; AR X
W ERE, 147 Barcode INRF 2519, BIHIX R IX
Bk 16S V4 X514 515F-806R . PCR J Jj 1A 55 5%
Phusion® High-Fidelity PCR Master Mix with GC
Buffer(New England Biolabs A l), #fiffY ¥R
HERfME . FOE . A4l PCR P2k BEiEA T S5 v BETRAE
Feor IR A R AE T 2% Y B & S L vk A PCR 7
¥y, f§i ] Thermo Scientific 2~ ) #) GeneJET i B,
Femr=Y ., 5, i New England Biolabs /A
H]fY NEB Next” Ultra™ DNA Library Prep Kit for
Hlumina £ PR GR) & AT SCE A AL, MR A 1Y SO
283 Qubit & g MISCERN, G4%)5, ] MiSeq #
T EHLINY o H Uparse 3K {4 X T A3 FF i 19 4 5
Effective Tags J¥ 8RS, ¥ 7 HIAH I BE A 5 97% 10 5%
KR —4~ OTU(Operational Taxonomic Units), VA
OTUs Sy 3l kAT R 43 250 Hr
1.34 WSSV B g5 Gkl Ik mh e
WRAYES 16 K, WSSV BRI IMER, WH EF
HEAT WSSV N LA MR Sc 8y, SR 5 5 10 B
L 2.0 g WSSV S MR sk (b 751) 308 o ke % i 52 56 iy

FE)o TR ST Ak R VR e TR SR R AR SR A AT B
AT, g s Kt B AR T s Wi e X o, e sRAETS
AR FIBE T 8500, 14 d J5 L SEI 45 o

1.35 &IE iR A F b B )Rk /L A R Rk
BEMEEER 22 K, RV I IR SR 4 4 W RS, IR
H 4T @ m NS (iR e 5 20130726001s03,
ARSI T o B ORGSR
A MR A B 5000 r/min 2500 2 min, JIVE] PBS
2% MR EE R % 107 CFU/ml, 2K FH S B HE 7 (Sirikharin et al,
2015)F 7 S RIXTUMAPY, BRYLFIER 40 pl/ ()
3 2 TS B R )

136 HESHHLE A K FH SPSS 16.0 4k
PR S 55 B 24 7 2. R 2 7 22 (One-way ANOVA)H#T,
2 2 5 13 (P<0.05) 1} FH Duncan’s 3:4E £ & HLE .

2 HERE5HH

2.1 AAEITERA R EIE K EZR

TR R A I ZE B AT RS, R RIE R A4 BG
2 PG 41 CG 4 FLYA X MR AR B g I e 25 SR 3% 1
MFEI1TTUEFL, FHMH15d5 1d ek, BG 4AkE
WK 94.7%, PG AIREHEK 93.4%, CG AREHK
67.3%. BG 41 f1 PG A EIGKHEE R E®H T CGH
(P<0.05), BG 45 PG 4 Xf IRk 2 A i %
(P>0.05), BG 411 PG X IMAE 5 CG 4L Xt iR A4
AH B 22 551 5.3 (P<0.05).

2.2 FANEITERA R I K R 2R

SCERHT 15 d BNNESHIMA KA LR 2. W
FK2RLIFEW, F15d 5 1 d HH, BG 4likKE
K 34.6%, PG ARKIEK 36.9%, CG dikKIEK
18.3%, fE 10 d Fl 15 d, BG 411 PG A& K 4 K 5
FRFEET CG 4 (P<0.05), BG 45 PG 4 ¥R ALK
A 22 %R 2 (P>0.05), BG A Hil PG X HFMAE 5
CG 2% HR AR A B 22 5 1 35 (P<0.05)

x1 TWHBENAENIRHEETL
Tab.1 Change of body weight of L. vannamei during experimental period (g/ind)

i H Items RE Day(@)

1 10 15
iRl BG 3.19£0.08° 4.2240.07° 5.24+0.24° 6.21+0.35°
B A4 PG 3.17+0.04° 4.17+0.20° 5.16+0.18° 6.13+0.18°

ZFHEMIA CG 3.18+0.04 3.89+0.14 4.87£0.11° 5.32+0.57°

T SRR A ARVNG TR, FoRE R #E(P<0.05), X2

Note: The data with significant differences (P<0.05) were indicated with different letters, the same notes in Tab. 2
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R 2 FRFELIGHAE FLAGESHIREI Tk
Tab.2 Change of length of L. vannamei during experimental period (cm/ind)
¥ Day(d
i H Items R Day(d)
1 5 10 15

Y BG 5.32+0.84° 5.69+0.60% 6.36+0.79% 7.16+0.57%

BB H PG 5.07+0.56° 5.63+0.61* 6.21+0.60" 6.94+0.63"

FHXN R4 CG 5.26+0.55 5.39+0.60% 5.88+0.60" 6.22+0.53"

2.3 XHHNIZIE B R Y DNA BRI S A 2 1

AT 57 42 BURY T A= WIDNA ¥ B Y5 o 25.5—
84.7 ng/ml, ODagonm/OD2gonm L FFEI A 1.77-2.05, X 42
BOBHEAT 1.5% R IGTERGEE R IR, A iEmT. 18 1
TR EY) DNA FEAR R YR BRI Z UL 1,
M1 ATLUE Y, Pyh R e S e 1 B o A i e
B, FEREEEARE KT 10 NE, B asn
R TS, RS

1000 -
« 800
.
% & 600l
Z3
£
B 2 400
=2
© 200
or 1 1 1
5 10 15
FE %R Sample No.

1 18 XS MR IE (A= 1) DNA AEAS R Py i R AR 2
Fig.1 Species accumulation curve of shrimp gut microbes
DNA among eighteen samples
24 XTEREHERBIWHEY DNA-16S rDNA HIA]

TR VAR SRENFRTH

241 OTU 4 # H Uparse #{f(Uparse v7.0.
100 1) X} JIF A #E 19 4538 Effective Tags [958R, LU
97%I1 — NG FFHI R I OTUs, [d]— OTUs
14 )5 50 5 A0 kg A VR T e — N AH ] 4 2R BT I 7 91
YER—"MBEE 2P0, BIHE OTU /EMAY{E R
2T I AR A 2 BT . Uparse ## OTUs B 43
PEHU R M 7 91 (R Hl AR S ), B9 2 OTUSs
Hh S BUIER B S  JP A) X SRR R A AR G ]
RDP Classifier 55 GreenGene #(#& E I TY R iERE D
Bro ARE “1T7. 9. B, B, J8” ¥H OTUs 4k,
2.4.2  FEK 0 Y AF 1A AR L 5T 18 13y X 8 i i
N 45 %) DNA £ A ) Fh [a] A1 L PR ) 302 5 25 K
(Heatmap) WLIE] 2, &l 2 th 45 RADFEREA A SR L 0C 2R

AR OTU)FEEARIPER . IWE 2 FTLUEH, Bl
B2, B3. B4 Ml B6V. P6V. C6V LI
s CSW. PSW A RIMEE s, BSW S5 &AM
PEAXT RS . S5 R, PSR 2R AT A BG 417E
SEE R A B A A R R, RN K WSSV I
A, PG 4M CG 47 A W 4 BUBARL, BG 4
H5ui A E=RR R, BlENINENE G, BG4, PG
N CG 2 38 L W 2 AR AR & o

2.4.3 R AR B IR x5 38 A R 4 2B R A AE

ABFFESIHT 18 1 LTI TE R E ) DNA
FEARLAI TR A0, rHras R WL 30 B 3 FT LR,
SR TE P A ) £ EE AR TE T (Proteobacteria) |
T ] (Bacteroidetes) . HUZE T '] (Actinobacteria)
JEEET ] (Firmicutes) . JCHA [ ](Verrucomicrobia) |
% % '] (Cyanophyta) . 2 ¥ % '] (Acidobacteria) %5 41
A, Horb, ARTR TR R RS 94.0%, TESLES
% 1.5.10, 15, 20, 25K, BGHZEHI AT 5 I
B143 510 98.5% .94.3% .96.4% .93.8%.94.3% .91.7%;
PG B 1T 7 LBl 2 50 R 94.9% . 92.4% .
96.4%. 93.0%. 95.6%. 91.0%., CG HAILH I 1 5
FEB1 43530 4 95.6% . 94.0%. 97.9%. 94.5%. 97.3%.
88.2%. JEEEE | IE BG 4181 PG 41T (544 b 94y
HH 0.45%. 0.93%, LT CG 411 0.02%. BRI
I17E WSSV Mg At 8, HAE BG4, PG 4. CG
AP RT3 1.4% ., 0.1%. 0.1%.

AHFFE BT 18 1y FLAN I XTIR A 1B A4 #) DNA
FEARLL “J&” N JEHon, &R ANGE T b Heo il WLIE 4.
ME 4 FTLE S, AR ET T EZLEE(Mbrio)
7% AT J& (Photobacterium) . Octadecabacter . {32 %s
HAJifd 1 J (Pseudoal teromonas) . ## i J& (Phaeobacter) |
Agarivorans %28 AP AT 32 DLEHT 8
(Flavobacterium)h 3= ; JERETH [ ] 325 LA ZE 04T 1 s
Fo B4 TaERmANBESE T —, I
XFERE e m ) 10 AN @S H o AR oA e i 2B
HIE)E . & HJE . Octadecabacter . {32 %5 8
MEE . wiFEE . B REJE . Agarivorans 55, 4%
UK B Z R4 8T, KA 448 Other.,

A5 ZE AT R Y A &= o8 BG4l
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The dendrogram relationship of samples

Vibrio I 4 Phylum

Psoudomonas 2 Bacteroldetes

Acinetobacter 0 | Crenarchacota
| Cyanobacteria

C39
| Firmicutes

Limnohabitans _ |
Polynuclecobacter " _
~ Proteobacteria
Verrucomictobia

Colstridium
Photobacterium
Sphingomonas
Haererehalobacter
Haioferula
Rubritaiea
Halomonas
Devosia

Cobetia
Anaerospora
Synechococcus
Psychroserpens
Tenacibacuium
Marinicella
Nitrosopumilus
Bacillus
Stenotrophomonas
Salimicrobium
Phacobacter
Octadecabacter
Marivita
Candidatus_Portiera
Algoriphagus
Pseudoalteromonas
Kriegella
Muricauda
Agarivorans
Thiothrix
Shewanella

B2 18 4y FLAniE T iR i iE S A4 ) DNA BEAS 40 B X &R

Fig.2 Bacterial distribution of shrimp microbes DNA among 18 samples

B: A, RIEAFRET S48 Bl B2, B3, B4, B5W. B6V; P: iS4, WRIEANRNETT 64N PL.
P2, P3. P4, P5W, P6V; C: &N, MIGAFB T fidr44 C1, C2, C3, C4, C5W, C6V;
3, K 4FE2 R/
B: Biofilm group, P: Planktonic group, C: Control group. B1, B2, B3, B4, B5SW, B6V were named with different time, so as P1,
P2, P3, P4, P5W, P6V and C1, C2, C3, C4, C5W, C6V. Fig. 3, and Fig. 4 were the same with Fig. 2

0.3%. 0.2%. 0.1%. 0. 0.2%. 0.6%; PG #H: 0.3%.
0.3%. 0.1%. 3.7%. 0.4%. 0.1%; CG #l: 0.1%. 0,
0.0.0, 0, Z5H IR, SEFEZEAOUFF R AT LLE i AR
A FEHEABIXTERAIE N, 10 IR ST Rl A 2 X ER
TN Y 2T R AR 2D o B & 1Y 7 /50 51N BG 41
87.5%. 40.7%. 16.8%. 36.7%. 19.4%. 6.8%, ¥
9 34.65%; PG #H: 50.2%. 31.5%. 75.1%. 10.3%.
63.5%. 5.0%, V¥4 39.27%; CG 4H.: 73.2% . 74.7%.
76.3%. 37%. 72%. 14.8%, 3K 58.0%, 455H W
/N, BG @M PG ANTH & & & lh i Hein, {H] AL
T CG 41, £ Xt iR i oy an it s K B s 2 A RE
IEFAR, FINZINE R TR A F A . m e
W52 5 5 R 1 R G & & it 1R T R, T RE
S T RIS ISR B Y B AR S 300 o BOUAT s 1Y
TR BGA: 0.7%. 0.2%. 0.3%. 0. 60.6%.

0.2%; PG#4l: 2.1%. 0.1%. 0. 0. 1.9%. 0.3%; CG
H: 03%. 0. 0. 0. 3.7%. 0.1%., ZEHREB/R, 1F
WSSV IR, NNyt i 3 N & OEHF & 8 & &
BFE

25 WELI

251 WSSV AIBE LA ESTIF WSSV AT
RS ZE R UL 5. I S TTRAEH, CG dlE e
HEETS, 3 NUITES 36 KALT- Rk ET+, BG
4. PG 4. CG ARBIT-REF ANWE, YL
14 REEFLLGRT, BG 4 V-3 RBBET-H N 80.0%,

PG 4 F-1 BRIET RN 77.0%; CG 4114 RFFET:
A 92.0% 3 AF A HET LYNIE X ER AR 1 B A
B, A SET- XTI 4E S0 PCR J7 i WSSV, 4 1
B8 2 SR AN; SRS A G XIR S
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Fig.3 Histogram of relative abundance of taxonomy using Phylum

1.00

0.75

oso BB T =
=

HHXT = BE Relative abundance

0.25

Q\ Q‘\ QNQW Q’\r Oq’ @6’ Q“J 0’5 Qb‘ Qb‘ CP‘G)&

#M4S Sample name

Others
B Kriegells

- W Marinicella
B Agerivorans
¥ Candidatus Portiera

Pheeobacter
B Psoudoafferomanes
= Bacwus
B Octadecabacter
B photobacterium
B Vibrio

QA8
PSP

K4 L CJE” ARt Z AR CRAT A 8 58— A others)

Fig. 4 Histogram of relative abundance of taxonomy using Genus (Unnamed Genus classified as others)

£330 PCR kKl WSSV KGEE 1 45| 55 2 5
FH .

252 @I A TR H UG X IF Rl
S BCRE R S 25 UL 6. MKl 6 TITLAE Y,
V65 I P A0 J S8 ML X IR URIBET, JFAE 12 h
RFNFET g, B 14 RILIMEE R, BG 478
EHET-RA 61.3%, PG HFHERIET-FK N
75.0%; CG 43 BREIET- % K77.3%, 12h )5, PG

Y5 CGCHEIIT-FERARE, BGH BT F
EHAY 2 AR HE 22 5 8 25 (P<0.05),

3 it

TERAT R 2L R H RN B, 5 e T R
YRR, WA SIWhmiENE LR Z —
(Nayak, 2010; Cutting, 2011), ZEAUFF B EA 5 FE K-
ZEA—E IR IR AR AR TR R, B Be R . B
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Fig.5  Cumulative mortality rate of L. vannamei after
challenged with WSSV
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Fig.6 Cumulative mortality rate of L. vannamei after

challenged with V. parahaemolyticus

B EIREOR R, RATIRIUR . MR, TR
SN RIREE SRS, 3 E A ™ Ak & A= 7
(Irianto et al, 2002). AW 5% B FLAE XS IF 7 38 N 254
MEY) DNA-16S tDNA &R o, SN SEiT
B EUE Y RS IS RE 2 MOAT TR S, 10T S 4 v X AR
Jor T N ZF AT R Y & i R LA A B SR EOR W
AT LA BIARSE LA 4518 (B AE, 2013), ZFAFF I
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Abstract

Immune response of Litopenaeus vannamei fed with biofilm and planktonic cells of

Bacillus cereus was studied by evaluating the growth rate, disease resistance and intestinal microflora.
The biofilm and planktonic cells of B.cereus (PC465) were added to original feed as biofilm feed and
planktonic feed respectively. Shrimps were maintained in 24 buckets with similar lighting and position in
three groups. Biofilm group and planktonic group were fed with the concentration of 10* CFU/g of either
biofilm or planktonic cells added feed for 15 d. Shrimps were challenged with white spot syndrome virus
(WSSV) after 17 days post feeding in both experimental diet groups. Then a reverse gavage challenge
with Vibrio parahaemolyticus has been tested on day 22. The growth rate of shrimp was evaluated on day
1, 5, 10, 15. The diversity and composition of bacterial communities of shrimp intestine were assessed by
high throughput sequencing of 16S rDNA on day 1, 5, 10, 15, 20 and 25. The results showed that the
growth rate and final weight of the biofilm group and the planktonic group were higher than the control
group. The intestinal microflora of L.vanname mainly consisted of Proteobacteria, while Bacteroidetes,
Actinobacteria, Firmicutes, Verrucomicrobia, Cyanophyta, with the content of Proteobacteria accounting
for about 94%. The proportion of Firmicutes in the shrimp intestine of the biofilm group (0.45%) and
planktonic group (0.93%) was higher than the control group (0.02%). Proteobacteria mainly included
Vibrio, Photobacterium, Pseudoalteromonas, etc. The proportion of Mibrio in the biofilm group,
planktonic group and control group was 34.65%, 39.27%, and 58.00%, respectively. The cumulative
mortalities of the biofilm group, planktonic group and control group challenged with WSSV were 80%,
77% and 92%, respectively. The cumulative mortalities of the biofilm group, planktonic group and control
group challenged with V. parahaemolyticus were 61.3%, 75% and 77.3%, respectively. It is concluded
that diet supplemented with B. cereus can change the intestinal microflora of L.vannamei, improve the
disease resistance and enhance growth. The biofilm fed shrimps were more resistant to virus Vibrio and
pathogens compared to that with planktonic fed and the control shrimps.
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