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; Uchime silva formatics.psb.ugent.be/webtools/Venn/) ;
97% Origin ; Mega6.06
(operational taxonomic Neighbor-Joining
units, OTUs), 5
(ribosomal database project, RDP) OTUs
(] 2.1
Alpha (Chaol , ACE ) (2014 6
, Shannon-Wiener 24 ) (D, )
121 (http://bioin-
R 1 KM R KBRIER
Tab. 1 Quality indexes of sampled water
e /'C - COD/(mg-mL™")
aquaculture mr pH  temperature /(mg-mL™") (rIII:;grm N ) /(mg-mL™") /(mg-mL™") /(mg-mL™") chemical oxy-
species square of water nitrate ogel sulphide total nitrogen total phosphorus gen demand
meter ammonia
Penaeus van- 0.74 8.73 30.4 0.034 0.015 0.052 1.3 0.18 10
namei Boone
2.2
( 2 ) Shannon ,
ACE Chaol )
x2 BHERSHMEREY
Tab. 2 Diversity indexes of each sample
sample Shannon. ACE index Chaol Chaol index
Shannon index
SS 6.04 4935.82 2650.84
WS 5.95 10161.04 5313.15
PB 4.28 3001.92 1694.40
SS: ; WS: ; PB:
SS: sediment sample; WS: water sample; PB: Penaeus vannamei Boone intestinal sample.
23
, reads OTUs
2014 6 24 ,
[llumina miseq ,
16S rRNA ,
2860 11550
5135 reads, 97% s
OTUs , RDP 24 19 17
3 : , 17 3 ( la),
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R 3 RIE(SS). TKIR(WS) K 3k B X 4R AIE (PB) 4 & B A Y 2 A M B

Tab.3 Composition of bacterial communities in sediment(SS), water(WS) and gut of Penaeus vannamei Boone (PB)

sample reads valid reads hylum class order family genus taxon (OTUs)
SS 2860 24 44 59 109 265 1051
WS 11550 19 37 57 110 270 2036
PB 5135 17 36 50 92 206 727
(Nitrospira) (Crenarchaeota)
Elusimicrobia OP11 (Lentisphaerae) ( 1b) ,
WS3 6 ; (Proteobacteria)(41.6%)
(Deinococcus-Thermus) , (Bacteroidetes)(24.44%) (Fir-
3 17 , micutes)(9.09%); ,
(Armatimonadetes) (25.36%) (Actinobacteria)
, (23.79%) (Proteobacteria)(22.94%);
3 17 ,

AT ] fusobacteria
%[ ] chlorobi
itk 4T | actinobacteria
=1/ 1 # [ ] euryarchaeota

B 225 7] chloroflexi
COPETHAT ] verrucomicrobia
= 75304 ] cyanobacteria
=3 K432 unclassified

S EETR | ] firmicutes
BT ] bacteroidetes

= ST | ] proteobacteria

[*)

g w7 | | planctomycetes
3 B B2JHE{AT | spirochaetes

3 = K )5UA[ | chlamydiae

s [T [ ] acidobacteria
=

-

=

s

WS

T sample

A. (SS) (WS) (PB) venn ;B.3 17
Fig. 1 Structure and distribution of bacterial communities at the phylum level in sediment, water and gut of Penaeus vannamei Boone
A. Veen analysis of bacteria at phylum level in sediment (SS), water (WS) and Penaeus vannamei Boone intestine (PB); B. Percent-
ages of all 17 phyla in each sample.
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(34.80%) (25.74%)
(18.89%) 3 1%
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34 ,

35 , 33

, 32 3 ;
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, 45 , 46
, 3
41 ; R
265 270 206
) , 90 3 ,

146 128 119 ( 2)
, >1%

b

“Wclass H order

Flfamliy

2 (SS) (WS) (PB)
Venn

Fig. 2 Veen analysis of bacteria at class, order, family and
genus level in sediment (SS), water (WS) and Penaeus vannamei
Boone intestine (PB)
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Fig. 3 Composition and distribution proportion of predominant genera in sediment(SS), water(WS) and
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x4 BEAMNDBERFERETHEER. BFREMAERARSKMNE ST
Tab. 4 percentages of probiotic and pathogenic bacteria number in Penaeus vannamei Boone intestine and
their aquaculture environment samples

%

bacterial kind sediment water intestine
Pseudomonas 5.77 0.10 14.57
pathogenic bacteria Flavobacterium 2.41 0.77 0.76
Escherichia 0.28 0.01 0.06
Aeromonas - 0.02 0.18
Vibrio - 0.01 0.99
Rickettsia - 0.27 0.02
Acetobacter 0.07 - 0.04
probiotic Bacillus 0.14 0.03 037
Bacteroides 0.14 0.01 0.06
Bdellovibrio 0.35 0.18 0.08
Lactobacillus 0.63 0.03 0.49
Lactococcus 0.21 - 1.01
Rhodopseudomonas 0.03 0.03 -
Streptococcus 0.73 0.03 0.93
No.te: “—” representing there is no this genera in sample.
2.5 20 OTU
T™M7 (Actinobacteria)
(Planctomycetacia) Prote-
20  OTU obacteria, (Flavobacteria) e-
( 4), , 20 (Epsilonproteobacteria)
OTU a 1, 20 OTU ;
I-1 12 1-1 1I1-2),I-1 20 OTU
(I-1-1 I-1-2) I-1-1 , OTU(Bacteria) ,
(Sphingobacteria) 8§ OTU , 4
, 3 , 1 20  OTU
; I-1-2 (Actinobacteria) 20 oTu
, 7 OTU ; 1-2 (Flavobacterium)
(Proteobacteria) , B (Vibrio) ,
(Betaproteobacteria) 2 OTU (Lactococcus); 20 OTU
1 OTU;18 OTU ,
Y (Gammaproteobacter), 11 ; 20
OTU ,7 OTU OTU
, 20 OTU Y
; I1-1 R 3

(Clostridia) 3 OTU ;

[13]
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Fig. 4 Cluster analysis of top 20 OTUs (which relative abundance located top 20 in each sample) in Penaeus vannamei
Boone intestine and their aquaculture environment

SS: sediment; WS: water; PB: Penaeus vannamei Boone intestine. Classes and genera of bacteria were indicated, phyla were indi-
cated for which had not been classified to class, classes were indicated for which had not been classified to genera.
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Bacterial diversity in the Penaeus vannamei Boone intestine and
aquaculture environment

SUN Zhenli', XUAN Yinming’, ZHANG Hao', JIANG Ming®, PAN Yunsheng’, ZHANG Yiming”, GONG Yeping’,
LU Xiaoping®, YU Deshan”, XUE Renyu', HU Xiaolong', CAO Guangli', GONG Chengliang'

1. School of Biology & Basic Medical Science, Soochow University, Suzhou 215123, China;
2. Aquaculture Technical Extension Station of Kunshan City, Suzhou 215300, China

Abstract: To investigate the bacterial species composition and distribution in the intestine of Penaeus vannamei
Boone and its aquacultural environment, we used Illumina MiSeq high-throughput pyrosequencing to analyze the
composition of the bacterial communities in the gut of P. vannamei Boone and its aquacultural sediments and wa-
ter, based on the 16S rRNA sequence. We detected 206, 265, and 270 genera in the gut of P. vannamei Boone, the
aquaculture sediment, and the water, respectively. Ninety genera occurred in all three samples, 146 genera in the
sediment and water, 128 in the sediment and P. vannamei Boone intestine, and 119 in the water and P. vannamei
intestine. This indicates the close interaction between the bacteria in the shrimp intestine and their aquacultural
environment. Twenty, seventeen, and ten dominant genera with a relative abundance in the total sequences of > 1%
occurred in the sediment, water, and P. vannamei intestine, respectively. Unclassified genera were the most abun-
dant in all the samples, accounting for 23.08%, 37.13%, and 42.22% of the total sequences from the sediment,
water, and P. vannamei, respectively. However, Pseudomonas (5.77%), Ohtaekwangia (4.79%), and Clostridium
(3.88%) were the dominant genera in the sediment; Sediminibacterium (6.64%), Spartobacteria genera incertae
sedis (3.95%), and GPIla (3.20%) were the dominant genera in water; and the predominant genera in the Penaeus
vannamei Boone intestine were Pseudomonas (14.57%) and Acinetobacter (6.54%). Three, three, and six poten-
tially pathogenic bacterial genera were also observed in the sediment, water, and Penaeus vannamei Boone intes-
tine, respectively, and the most abundant were Pseudomonas (5.77%), Flavobacterium (0.77%), and Pseudomonas
(14.57%), respectively. Six, eight, and seven probiotic genera were also found in the sediment, water, and Penaeus
vannamei Boone intestine, respectively, and among these genera, five were shared by all three samples. A cluster
analysis showed that the 20 most abundant operational taxonomic units in each sample (sediment, water, and
Penaeus vannamei Boone intestine) differed significantly. These results provide insight into the interactions be-
tween the microbiota in the intestine of P. vannamei Boone and those in its aquacultural environment, and provide
new data for the development of probiotics.
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