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Tab.1 Water quality indexes of sampled pond of Scylla paramamosain
n=5; X £SD
FRRIFZE  KiR/C o HA/mgL) WA SA/Amg L") B#(mgL) ALY
aquaculture temperature pH S:II;:; DO nitrogen /(mg-L™") total total phospho-  /(mg-L™)
species of water ¥ ammonia nitrate nitrogen rus sulphide
PHF
Scylla pa- 29.7£0.1  8.25+0.08  26.5+0  6.22+0.16  0.095£0.01  0.021+0.004 1.450+0.042 0.214+0.008 0.064+0.004
ramamosain

DEAR T AU K P . BRI A RT A A R 3R
3 234575 KABUTINE 2), HRET 2812 4~
OTU, H 174 4~ OTU (1305 £&F90))@E Tl 40
. 26 4~ OTU(125 &JFF)E TARATFI . &
J 8 | 5 FE A 3 I e A i OTU 45 B 43531
453, 706 F1 2547 4>, Hid 3 MRS OTU
AECh 184, FEA OTU AN 131, 121 Al
1850 (K 1),

R2 BNBEELESHERSEENFERIW
Tab.2 Analysisof the high-through sequencing results

. N % 05 VR iE
B s Aropy  ALOTU RURRE
sample raw tag effective tag effective goods
OTU coverage
== 7
P 80578 70136 453 0.998
intestine
FRAILA 85785 76676 706 0.997
pond water
{ﬂiﬁ’%ﬁ 100133 87763 2547 0.997
pond sediment
HFRImE FRAH KA
intestine pond water
13
131 121

1850

ThIEREYE
pond sediment
BT UL R A 30 25 R ot v R T R H Y veen 23T
[ Hh B RS OTU Hkt
Fig. 1 Veen analysis in different samples
The number in figure indicates the OTUs in different samples.
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Fig. 2 The rarefaction curve of high-through sequencing result
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Tab. 3 a-diversity indexes of each sample

¥ i 20 531 Chaol 5%k ACE 88 Shannon 541

sample Chaol index ACE index Shannon index
e 17
7 Rl 742.800 691.385 3.915
intestine
FRALTLK 859.854 900.524 4.460
pond water
LSRRI 2606.719 2612.062 8.777

pond sediment

x4 BNBFERELRESHELEHERGE
Tab.4 Composition of bacterial communities
in different samples

4L 5 I ] H e A el

sample hylum class order family genus OTU
== 73
,ﬁ Eﬁwﬁ 27 44 82 121 128 453
intestine
FRALILK 34 54 101 139 139 706
pond water
e e

- 46 78 145 202 206 2547
pond sediment

KB &M ERZ, FRE KRS D,
BRI R

TENT5r 2K b, 3 AR s v R 1A
# ] (Proteobacteria) . JitZE % J(Actinobacteria) .
Z BT ] (Tenericutes) . JEBERH [ ] (Firmicutes) . U
FF B 1T (Bacteroidetes) %, AN [F] R 2 21 B 75 45 FF i
hEBAFEERERE 3), 535 13 D124
PATE 3 A b B il 24 AN 1 1%, E2Eh Pk
FF [T (Deferribacteres) . il fb B2 i B ] (Nitr-
ospirae), TA06. ZE[[]1(Chlorobi). FiERTAI]
(Latescibacteria)., TM6 . e ] (Verrucom-
icrobia). Gracilibacteria, Acetothermia ., ZFZEFT &
I"J(Fibrobacteres). LCP-89. &[] (Elusimi-
crobia)fl Marinimicrobia SAR406 clade., % /i7
RS AR 27 AT IR, o RT3 A7 r 4
T4 AR TR T 171(39.96%)  FR IR F171(23.09%)
MBEBETEIT(16.58%), & —4A M2k
Hyd24-12; FRFEKEFER T &A 34 DT,
i LU = AL A AT T ) 2 AR TR 171 (63.02%) |
LT 1 (24.96%) LT 117(8.41%), & —4
FF 4 #2E Candidate division OP3; 3R JekE &
HEH 46 TR, & HEHET 3 AAVAHEET]

HAth others u BUFFEE ] Bacteroidetes
m BRFFE] Acidobacteria m JEBER ] Firmicutes
URJEIAT] Spirochaetes  w FERHT 1] Tenericutes
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Fig. 3 Relative abundance of phylum-level bacterial
communities in different samples in pond

IR 11(75.23%) . BUFFHET1(5.72%) A
ZETH11(3.83%), £ T H## '] (Thermomicrobia)
12 REAME . IR, BIRETTE 3 M
a0 Foe B R, R R AN 39.96%~
75.23%, A AR 2 TR 1 7E 45 R it [ i 22 5
I FH KA Tt 35 RS U8 AR S R AR AR ], HORTR]
PR b = A I 25 57, T 75 6 i G R 5 5 AR
FE S ) PR AL A B R 22 5, R J AT [ M JEE B TR
T WA Y E AT, AE KR RS TR R i
i FEEIAR /N (A3 0.52% . 0.13%F1 0.83% .
1.29%), [AIHF, T804k B 11 7R 33 B 7K AR R RS e A
oo FEBOR, TR B I 1E AR JIAR 20(0.40%) .
NT T AR SRR, TSR S
W R R FORT 10 A2 OTU BEATHI R0 HT (3 5).
GEIR IR, 3 SRR ST SRR A S 10 A4S
OTU W74 2 SILVA 4l e L% & it = 2 5 248 1
BT, R T JRREE T BT
7. CKC4 JMEGERTT 7 A1 2, FHor,
TR S T XS RN, (S AT 3
S B4 A TR 43 0l R AR TR TR T Y 26 N fa R G e
(Photobacterium_damselae, 24.84%) . <[ ]
AR (Mycoplasmataceae) it —F A< 121 15 (22.44 %)
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Tab.5 Ten most abundant bacterial OTUs in different samplesin the ponds, listed from the most to least abundance

SERG 3 /0, . N RH X5 5 /0, "
orugg MRy s otug MRSy g
OTU code pirfcgnTzijge classification result OTU code pirt?f)nT::jge classification result
OTU_2 24.84 EIN- N 2 min | OTU_3 21.10 alpha EJE1H
Photobacterium damselae Alpha proteobacterium
HIMB114
OTU_1 22.44 HIRRRE OTU_4 19.98 Candidatus aquiluna
Mycoplasmataceae
OTU_5 12.51 Proteocatella OTU 9 7.26 I B R B R
Bacteriovoracaceae
i OTU 6 6.55 CKC4 ik OTU 7 6.09 LI JE Peredibacter
1B —_—
intestine  ©TU-10 4.47 BRI IR S pond OTU_8 5.58 alpha 28 JE 14
Carboxylicivirga water Alpha proteobacterium
HIMB59
OTU_15 3.05 Clostridia bacterium OTU_13 4.71 Litoricola
OTU_17 2.91 I J& Vibrio OTU_12 3.41 Candidatus pel agibacter
OTU_16 2.80 LR Halomonas OTU_44 2.72 Candidatus Actinomarina
OTU_14 2.51 5L JE Arcobacter OTU 22 2.42 Balneola
OTU 19 1.95 T2JE 1 J&  Spirochaeta 2 OTU 30 2.11 NS5 marine group
AT == BE/9 R ERSESEYS N
oty MHFE e g orugsy RN g s
OTU code pof OTUg classification result OTU code pof OTUg classification result
OTU_11 4.11 V(0 TR VT PR B T R OTU_50 1.66 Desulfobacteraceae
JTB255 marine benthic group
OTU_29 3.43 R V)L BRAT 74 OTU_32 1.54 gamma “EJE TH
Sva0081 sediment group gamma proteobacteria
Ejﬁ OTU 57 247 Cellvibrionales Fl i{ﬁ OTU_24 1.51 EFAR
sediment BD2-7 sediment Syntropho bacteraceae
OTU_26 2.46 R V)L BRAT 14 OTU_68 1.50 (R BB AT 18 )
Sva0081 sediment group Sva0081 sediment group
OTU_20 1.70 Cellvibrionales H OTU_36 1.46 0 VR T 2 S T R
BD2-7 JTB255 marine benthic group
MIJE BE B ] Proteocatella J& ity — Flt oK 1 41 ol 20 B A RH O 2 R 81 o
(12.51%); FRFERMRER AL S TR R T] iR A 3 Wi

(A LEiYR S T = e s T B VA S A B P et AT ]
I'] Alpha proteobacterium HIMB114(21.10%) . Ji%k
1] Candidatus aquiluna J& it — 7 A 1 B 2 F AR
JE 7] Bacteriovoracaceae £} —Fh R FNYAH; 1
MYE VSR SRR AR TR, FEAHE -
I A S-ETE T, (H 45 TS 40 T AR = B2 S41R
/N1.46%~4.16%), (EFFIER AR, BIR 3 DHEM
L B RE i = PR 10 FP AR BRI A [T 43 2ROk F A
ZEARR, AHRZAAE A G H 7 1Y 10 4 R A 5
A . RIS, ASBH S A i e R ARG 0 1) 1 £ 34
Y B 246 KRS TE STLVA $08s 22 v 8 FKSE 12
A, R4 HE LI MR KRR SR 4 2

21 PR AHF V5 A SR B P S5 0 G A % R i B
KAEE R TAEH, R XF 58 A W i 1 ok W 45
AR R S A DI O P37 878 el bl AR R )]
58, AANAT LAk 3% 5 1k B vhos 58 B YA B AR L A
TR AT Lk 3528 I 85 S A 25 AR AR A e A e
P AT A AR T T
Vi Mt DXt 398 % A0 g T N SR B A R R4
F, Sk 2 234575 LARUTA, FFERET 2812
A ERER T, 20 BT SR AR B DA
HRIE 3 A LT B SR A BE P AR TR A ] L AT
BT, R, R R BAT
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I IR 2 97 T2 0 ST N E 2 71 DS
SRS IS 2L, A B AR . BRAT ]
FCERTA] . WERRFF IR 1] . AHALIRBERR 1] . Bh
BRUATT . ZFAEFFRATT . RER TR 155 38 MF R/
AN 128, BT Illumina HiSeq /% F&
(1% o A 00 B R BB 4 T A T AR AR A
BT PR R S B o AR TG I 45 R R R
Tt I5 25 K BT AR AR AR IE R FE N, Uk, AR
SEALRRAE — PR L R VG LI AT AR R
FEFH DX IR FRBE S 00 T b I 37 5 40 7 8 i i K
HIFR I R REZS 4, 380 T Lo B Tt
FEIH R BERAF T N 2 o

A TR A 2 REPEFR BT N, HU O A
WIS TR G IE . FRAEKR . HE R e
B R 2R B AT, L2 R S
e LN e i e N G N e S8 7 B
b8 K FO I SR A B P AR 2 A RS R — 3
RO FRFE A BT h B R 2 AR PE L R A Y T R i 2
FEVERS . IR ERLE R R, AR E T T E 245
FES LR, R o-BIRH . y-ZIEHI]
1 S-AIU TR, B TR 1R R 1] 40 TR 2 3R FE 7K
A S 35 R U TP R R AR . 2R A S PR B oY
C/N Lb AKX MR VR 7 28 G0 Hh /K AR A T % 254
(RS2 B e B, AT B 1) MO 2R B 1) 4 B 2 77 A
AN . BRERAE IR R ST PLAN T X 15
AL 3t AN [7] 25 B % B /K AR 200 T R s S ) e IR T
PRI RO T TR B T 200 B A R A K e rp 3=
JE B v P A PRI P IS o 232 R )R R B TR ] 400 T
L7 B i P R A B, AE B T A TR A
Fe 43 50K 23.09%F1 16.58%, X — 4% 5 5 Hifl
W SER IR AW I 3B R R oR 45 SR AF TR K 22
S B, TR BEPIERIT K TR i E
YIRETE S5 A ) 2 AR T TR R JEEBE B ) 4 TR 2 i a
W S AN AN, TSR B T TR 7 A D P
PR ke Tang Z5POVR; Y v f 4 AR A3 HT FLAN
WEXT IR R 1B A FP R, G5 RIAARIE TR ] . R
BT R e SRR, Ak 45 T4
TR, Feo AL G B i A AR 2 T
PTREFF R T TA P o F UL R, Lo 8 R0 2
525 FLA K 7 A Yy SR IR B T TR RS A 2L, 3

Ho i 55 H Al 37 58 A 90 W T8 A 55 Al o A RS ]
MR ) 4 TR AR DL B i 1 TR D o s A A
b A7 77 A At 5% 58 A 40 W 3 TR P B R AL, X
T 2 S — 5 I AT g 5 P00 I 1B A SR R A T A
XK, Ty —J7 ] g 5 Lo A SR AR K
ficf B 2y £ 1 70 A K > Sl W 3 v S AR &
TR O

Li 252157 178 1 A B8 B 5 H 7k (PCR-DGGE)
& SV TS 43 BT H AR Sk M X 48 7R 8 Y AR S R
BAREUR 18 A0 TR 2 AR IR T T AT, 45 SRR
A A A I S B AR AR ) o 3 PR R S A 2,
AT R FREE T IR ET] . BFFHETT . R
BETR] . RAZEARE T THRATIT T AWPoE4s
R, ZILHIT1(39.96%) . FHERI1(23.09%). J&
BETE [(16.58%) . CKC4(6.5%). fUFFH#i17(4.96%)
FIARAT TR 1T (3.68%) 42 L 3 37 5 48 7 75 88 i 16 1A
BEP A PR AR, b ot 22 BH P 0L B S TR
BELE RS RL, (HLAE SR IR — 2R 2R
HpE, dFTE— 25

HFHWR R, VFZ W55 sh Y I 18 T i
S AL WG SR FE K IR EE Th A TR RESS A I ARk, R
2 18 1) A TR B T S5 AR KRR E | 32 FR PR
A R R PR 28 A AT SR G MK R I B
PR A TR AR 2, A B 2 W KA 2 RS R v Y
21 TR ARE v 2 X £ 2 Ak T TP B R A R 7 AR Y
me U4 SR, K IE 2P IBESE S IR SR A W
539 1 T TR A 22 R S TR R 2 B A A 5 R B K AR
TR AR, P Z BORfEAEA G, &
£ 0SB 5T K B 0 R 38 e HE SR T B
AW HEVE S AT B, K B X i iE 5 SR B
R IR AU E SRR, AR RSS2 7E B
K#5; Chaiyapechara ZECBFSTINY, FRFHIAEE
Xt B 38 SR A ST RN K, I R S A i
A AR IS PR . FEARDEZE Y, 26 A1, 40 4K
TLANH 97 AR AR R 2R AERL T B iE | 5
B ZKAA B b 3 RS PR A o rh B REAG I 3], [R]85
HEEERE R 5A 197 4. 309 4~ OTU figfe
I B 7K AR N b 3 RS U R R I F i) o B TR
OTU %1% 43.49%F1 68.21%, =L/ 8 iE
PRRFZH B 5 % 50 A58 v I PR AL R DA G o %o
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S LE RS — MR, BARE A E S R
WA 2 AR R OTU B4, {H g RE & b3
JERT 10 AR RIS 5 I AT 10 A48
PRI SE R o F LRI, 3 R A LT
T B 7 18 DR R 45 1 5 L SR BE P R 45 1 25 D) AR
XK, HRHIE W HE LA — Al S, OB e
TS JLF- AN 32 % 58 85 R R E 1R 520
CAMFTR AR WoR, TR0 IR 2R FAT 1A
FLIR TR BB 40 B 5 25 A A e s S pl A 0
Y47 5 FH PRI T A 45 O T B AR A,
P SR FE A R P 0 P 25 A R RN ST DB g R
A= W LA B 328 T3 08/ 37 B8 0 5 kA, R AT AL
PR AR R % | (e kg A e A KO FE
WS, fd LT B 8 N IR R AR v 2
FOT P 45 D0 25 A8 TR R ARV, I 38 N R BT
TR S BT S T 7K IR B H UL I B0 B 7 T 2 g 1 B
BEP R, AR BURE Tt BE R 2 R P,
B8 T RO B A B A A, A2 %50 e A N N 5k 8
PRVE BRI R K . BEAh, AR i
PR, S A v e T R T G 55 AR TR =
AR E0R I F B, X RRR O R0
o R O R R R 22—, R Xt R I T AE
P07 b 3 R v 2 A A

e
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WANG Xianfeng, ZHAO Yanfei, SONG Zhifei, ZHONG Shengping, HUANG Guoqgiang, TONG Tong, NIE
Zhenping, SU Qiong, YANG Jialin
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Abstract: Mud crab (Scylla paramamosain), widely cultured in brackish and seawater ponds along the coast of
southern China, has become the most productive seawater crab species because of its strong adaptive abilities and
high economic value. Bacteria play an important role in pond aquaculture ecosystems; however, little is known
about the bacterial composition and diversity in earthen aquaculture pond microbial communities of S. parama-
mosain. Accordingly, we applied Illumina HiSeq high-throughput sequencing to investigate bacterial community
structure and diversity in pond-raised S. paramamosain intestinal and its aquacultural environment. The results
showed that 234575 effective sequences were detected in three samples, and they could be classified into 2812
operational taxonomic units (OTUs), among which 453, 706, and 2547 OTUs belong to the gut of S. paramamo-
sain, the aquaculture water, and the sediment, respectively. 184 OTUs were shared among all samples, 197 OTUs
between S. paramamosain intestine and aquaculture water, 309 OTUs between S. paramamosain intestine and
sediment, and 572 OTUs between the aquaculture water and sediment. This indicates that bacterial richness and
diversity were lower in S. paramamosain intestine than in water and sediment. In total, 48 phyla were identified,
among them Proteobacteria (39.96%), Tenericutes (23.09%), Firmicutes (16.58%), CKC4 (6.55%), and Bacter-
oidetes (4.96%), which constituted the predominant components of the S. paramamosain intestine; Proteobacteria
(63.02%), Actinobacteria (24.96%), Bacteroidetes (8.41%), Cyanobacteria (1.19%), and Firmicutes (0.83%) were
the predominant phyla in the water; and the predominant phyla in the sediment were Proteobacteria (75.23%),
Bacteroidetes (5.72%), Actinobacteria (3.83%), Chloroflex I (2.65%), and Acidobacteria (1.80%). Analysis of the
10 most abundant bacterial OTUs in different samples revealed that the most dominant bacteria in S. paramamo-
sain intestine and its aquacultural environment were totally different, and there were only four kinds of dominant
bacteria that have close sequences in the SILVA database. These results suggest that there exists a close correlation
between bacterial species composition in the S. paramamosain intestine and its aquacultural environment. Mean-
while, intestinal microflora may be a relatively independent microbial ecosystem and the micro-ecosystem could
hardly be influenced by the bacteria in the culture environment.

Key words: Scylla paramamosain; intestine; pond water; sediment; bacterial community; high-throughput se-
quencing; microalgae ecology control
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