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WHEY mas" fERD RE AR OER
(1. VLINVEFEAR I RT 118 mil 226007)
(2. DFREER: K54 areebe LIl 201306)

o E. (8] AREKEERAEN TOREAITHERENARERA S M, [FiE] R
J PCR-RFLP K, A A4ERIGAR G ITMHEmE & DNA AHARIAT 16S IRNA L E 538,
FE T RAREBEE S A I E, AN RFLP 2695 % F ik il RE e KR ey LT, FHnle
4 £ LIET 16S IRNA A 5 7) 5 GenBank 4045 F it ATbat, (4R ] WA E G SFiE 6 i A
X EKAF 114 AT, Hae A= Msp 1 WEED1F3) 11 A 2/ 6T, T 2R AETFHA
B, £F S MNERFIE Ch@E BEARSOR R, 55 RRLEE B (Pseudomonas). W
& B (Enterobater). 77 )T & B (Frigoribacterium). 4T & /& (Phaeobacter). IN& & (Vibrio). 7~
A& B (Erythrobacter). A 8MH B (Aeromonas). %) 3K /& (Staphylococcus)Fe Ffb R I3EFtmF .

(4 8 7T AR A ST AE N A BFE MG RR, AT KAR G ST+ B AR A4 5 4%
A ahFA

Bacterial community structure in the intestine of
Exopalaemon carinicauda Holehuis

SHEN Hui'? WAN Xi-He'" HE Pei-Min®> LIHui' QIAOYi® JIANG Ge?

(1. Jiangsu Institute of Marine Fisheries, Nantong, Jiangsu 226007, China)
(2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: [Objective] To study bacterial communities and diversity in shrimp (Exopalaemon
carinicauda Holehuis) intestine. [Methods] 16S rRNA gene was amplified and a library was
constructed by genomic DNA that was extracted from the bacteria in shrimp intestine. [Results]
Different RFLP patterns of the clones were obtained from analysis with Hae III and Msp 1. By
comparing the obtained sequence with the published sequence in the GenBank database, 114 clones
were obtained in the 16S rRNA clone library, and 11 different RFLP patterns of the clone were affirmed
by Hae III and Msp 1. There were 8 clone sequences in high identity with known bacteria sequence,
respectively belonging to Pseudomonas (17.5%), Enterobater (21.1%), Frigoribacterium (8.8%),
Phaeobacter (5.3%), Vibrio (10.5%), Erythrobacter (9.6%), Aeromona (4.4%), and Staphylococcus

LW B EZEAHE RIS (No. 2012BACO7B03); JT.IRA £ BHE H £ 61 %45 H (No. CX(13)2040);
VLR /KFE =0 T30 H (No. PJ2014-51); Fgil i AHE I H (No. HL2014014)
*BIEE: 09: wxh0718@163.com
ks BEA: 2014-11-28; $#EZ HER: 2015-03-04; HFEEF H AR B #A(www.cnki.net): 2015-06-26
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(2.6%). In addition, uncultured bacteria accounted for 19.3%. [Conclusion] This study discovered the
bacterial communities in the intestine of Exopalaemon carinicauda Holehuis, and the results would
enhance our understanding about the bacterial community composition in Exopalaemon carinicauda
Holehuis intestine and provide valuable data for the development of disease prevention mechanisms for

shrimp cultivation.

Keywords: Exopalaemon carinicauda Holehuis, Intestine, Microbial community
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AR B it FH T LA RS TR SR, 0 J ek
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ST Y IE TS AR IR A T 5E50R

AN, KT R H A E A Y A
AIBIFTE b AR ARG . R GE R E IR SR BOR TCIE AR
EE T o RS ) SO ) S N
5 FE R il ) B REES R, AR SCil i #2537 168 rRNA
FH TR, FIFH PCR-RFLP AR X B R
[ A Y R G ATRIE S, U R AR
I BTG B R 2SR BT A BESERITGORE .

1 ME5EhE%
1.1 HmEE

20 R FHFRE S (3—4 g/F) T 2013 4E 9 H HK
HYLIE A AR BRI KA BRA T, s 752
B o TO%IPRG AR R, KBS B 7
B TBCH AR AN S, RERRE B B Py 4
Y, FF KA B K & B A E e, BEJE
Jiit B T IC R4 T -80 °C f-17 4 .
1.2 #&E DNA 125

B S SRfETRINIZIBRE IR S, 4 °C. 10 000xg
B0 10 min, FF B35S BRI 100 mg #f 4 E T K H
JE B9 EP AW, W RARTECE S 4141 DNA
PRGN £(DP324) A T3 [FI 41 5L DNA BY$2HL, 3K
1519 DNA 2 35 5 W 58 112 L Uk (1.0% )45 )5
—20 °C {547

1.3 #A7E 16S rRNA E[F PCR ¥ 1%

DAFZIB) HE D 2 DNA BT 16S IRNA
K PCR 444, 5144 27F (5'-AGAGTTTGATCCT
GGCTCAG-3")fll 1492R (5-GGTTACCTTGTTAC
GACTT-3"), MREFEEWAFE M. PCR N
ZN(25 pL): 10xPCR Z& g (Mg®" plus) 2.5 uL,
dNTPs mixture (% 2.5 mmol/L) 2 pL, 5%
(10 mmol/L)4% 1 uL, ##¢ DNA 1 uL,rTaq fifi(5 U/uL)
0.20 puL, KIEREGEIKFME E 25 uL, PCR KN 2514 :
94 °C 5min; 94 °C 1 min, 55°C45s, 72 °C 1 min,
35 MME¥R; 72 °C 10 min, PCR § =448 1%31

BHEEERCFIK)S , YITF B4, R PIBGLR &

HEFT Izl
1.4 PCR FH)RY 52 b& L B RFLP

B i) PCR 7= 4 4 B K 3% 5 A2 ) 8
PMD19-T #dAKia51 &(D102A) BB #E T 5e ke . FAlk
BT PR v R ISR S FH S RV-M/M13-47
#E4T PCR ¥4 P14 S5 =R e 1 000 F5 /5 1EH
B kAT 82 PCR GEH 54 27F Fl 1492R), 4714
P20 1500 bp, #455X PCR (7 Msp 1 Fl
Hae TIFRGIPERVIEE 37 °C 11k 3 h, ML= YLh
3%IEREWHEE RS VKA, A4 FERET- RFLP &3,
1.5 DNA F3INF RS

Lo vt th 19 25 S5 e B ik 2 LIgAE TAEY)
TR S A BR A /AT, B3Ry 41 i
NCBI #47 X AR SCRIIEFS1, B GenBank 7
S HXHFIEA 90%Lk L FEEMHT 3 50751, H
BAF MEGA 5.1 19203 #H 42 7% (Neighbor-Joining
method) i & RGEH, H 2 {H (Bootstrap) i & K
1 000, LA Coverage (C)VTAL TS EE SCRER EZS , Bt
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o HEAKXT
C=[1—(n,/N)]x100%
Kb N AT AT SCE RS, BV A3 HI IR S R
ny K rElE S RN R T A A e AR

2 ZR54H
2.1 EEYIERGIT RS

X 2 PR 738 s DNA 1Y 16S rRNA J: K PCR
e T SR RS 128 N PHMETCRE, BT A P T
BERVE AT TR B, F M13-47 FIRV-M 514 PCR
P, HIKEY RN 1.7 kb, RS

& bp M1 23 4 5 67 8 910 1112 13 14 15 16 17 1819 20 21 22 23 24

B

W 114 4, BHESRH 81.3%. PR BRI Py
VIl Msp 1 F1 Hae TIHEY] , 3% Be b5 HL UK 5 2517
WK 1), 42REH, FREAMME PR
11 #4015 RFLP §%%!, L) Coverage (C)iT5-, Fry
FEIY 16S rRNA FofE SR AR ARIKE] 90.4%, KW
TS A A e T S W R 1 i T B ) 4 TR
YRR
22 EREEFHFTILLS RBERENS T
WA, RBAEA 11 R TR TR
B, D 5 FARE b T 1Y 7 8 A% % GenBank

boddl’

bp M1 23 4 5 67 8 910 1112 13 14 15 16 17 1819 20 21 22 23 24

1 BHEBMFEXERMEEE PCR 74 RFLP B KE
Figure 1 Agrose gel electrophoresis restriction fragment patterns of PCR products of positive clones
Note: A: Mspl;B: Hae IlI; M: 100 bp DNA ladder (TaKaRa).
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(G 1), FEFSH KM4A03082-KM403092, [F]
TR L A B, 5 1R B 1 20 B 0 35 18R AR TE AT
W, Hrh o BT 4 5%, v-ZIRFFRHN L 5 5%,
HoAth 2 Z5RERETE, 11 ANFFI A 8 M5 MANE
BARIPEE, 53002 B 20 5 & (Pseudomonas) 15
17.5%. WFT# & (Enterobater) i 21.1% . VKZ/ T
W J& (Frigoribacterium) 5 8.8% . # fF I J&
(Phaeobacter)i 5.3% . JN@ & (Vibrio)i 10.5%. 7
¥ & J& (Erythrobacter) 15 9.6% . X 9. I8 # )@
(Aeromonas) i 4.4% . % BR T JE (Staphylococcus)
i 2.6%, AREFFRANE N 19.3%.

ARG A REY], ST IHE T4
W12 AR ANTRE T 1(Proteobacteria, FI) y-"EIE AT
PN o- 2T AR ) FIEREA AT 1(B] 2) y-Z2 T4
WA ERE, BEF SAERTH, REKE T
BriH R 4 &, s nl R AETEE . BT EE . K
BB A AR o o-BIEAT AP, SH-45 Al
SH-84 )@ TARYEFRMA TS, P 1 e T4k
i oI RN 60%, 2 a-BIEFF R R
ZRARIEFR R JERE T 165 2 D 2ERIFA,

RGERE IR 248, T8 T ORI/ IR R b g 5k
W& o

3 4

HAT, e 38 FORHT 8 Gk i 25 2H
RIERZ . FSEE AR EIR 531 A0k
XoF R 9 FUORTHR (4) i JE i A Gt T o, 19
RS —B, BRI, SR IR
J170 T T A DR 7 118 T SO AR D AR I AT ] S
BEAADAT], A E |« i 18 40 o e AR A &
SO0 RO TR, R SRR R PR R
M KR — N BRI EM y-ZIRAT
(Gamma-proteobacteria), H:H17K A sh#imiE L #H
HIREIE N v AR IEAT B L R, K B
1) 1 T8 TR A T R i 45 4 Bt AR AR5 T I Rl A
VIRt s S5 AR Ak, BRSSP TE A TUE M) RS AR
PN R B SR G105 I
EOTLE N6t FLANIEE X R 7K IR 58 2R 45 PN ) AN T e
BT, SrAT AR T8 P A A AR TG A
IR 8 P RO LA . TRIRE, F AR gl
W TR BAFFRFEIA G KR . IR TR T e

*1 BEBITEFEZAE 16S rRNA £ FE BLAST B4 345 R

Table 1 BLAST result of bacteria 16S rRNA gene PCR-RFLP sequence from Exopalaemon carinicauda Holehuis

2L JERET FAERLF S AR TR e
Representative sequence Clone Closest relative sequence Identity (%) Clones Phylum

1 SH-01 Pseudomonas aeruginosa (KJ806426.1) 99 20 v

2 SH-21 Enterobacter sp. (JX941543.1) 99 24 %
3 SH-45 Uncultured Enterobacter sp. (JE703615.1) 99 4 v

4 SH-49 Uncultured bacterium clone (JF747814.1) 90 7 o

5 SH-56 Frigoribacterium sp. (EU584512.1) 99 10 F

6 SH-66 Phaeobacter daeponensis (NR044026.1) 99 6 o

7 SH-72 Vibrio harveyi (F1154796.1) 100 12 Y

8 SH-84 Uncultured alpha proteobacterium (AB491819.1) 96 11 o

9 SH-95 Erythrobacter sp. (DQ480144.1) 99 12 a
10 SH-107 Aeromonas hydrophila (JX978427.1) 99 5

11 SH-112 Staphylococcus hominis (HG941662.1) 99 3 F
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Uncultured Enterobacter sp. clone HaG88 (JF703615.1)
61 SH-45
TV Enterobacter sp. S60 partial (HE662664.1)
72 |l Enterobacter hormaechei (JE772054.1)
100 |l SH-21
Enterobacter sp. (JX941543.1)

98 831 Enterobacter hormaechei (AY995561.1)
Vibrio harveyi (F1154796.1)
Vibrio sp. (KJ748459.1)
100 100| Vibrio sp. BG-8-E5 (KF560359.1)
SH-72

Aeromonas hydrophila (KF413419.1)
100 100| Aeromonas sp. (HQ292720.1)

44| Aeromonas hydrophila (1X978427.1)

76- SH-107
‘ Pseudomonas aeruginosa (KJ806426.1)
SH-01
100 ! ‘ Pseudomonas aeruginosa (KF976394.1)
Frigoribacterium sp. (AF157479.1)
Frigoribacterium sp. (AF157478.1)
Frigoribacterium sp. (EU584512.1)
l SH-56

Staphylococcus hominis (JQ660295.1)
‘ Staphylococcus hominis (HG941662.1)
100‘ Staphylococcus sp. (KJ437482.1)
SH-112

497,7 Uncultured bacterium clone (JF747814.1)
62 SH-49

100 Uncultured alpha proteobacterium (AF445716.1)
Uncultured bacterium (AB636944.1)
80, Erythrobacter sp. (DQ480144.1)
54{Erythrobacler sp. (DQ480139.1)
100} sH-95
Erythrobacter aquimaris (AY461443.1)
451 Phaeobacter daeponensis (HE584770.1)
81 100 Phaeobacter caeruleus (NR-042701.1)
Phaeobacter daeponensis (NR-044026.1)
100" SH-66
Uncultured bacterium (KC631481.1)
—— Uncultured marine bacterium (JN119229.1)

71
100

92

100

98
53 Uncultured alpha proteobacterium (AB491819.1)
5,

SH-84
0.02

2 BEAMHERERFAEN
Figure 2 Unrooted tree based on 16S rRNA gene sequences showing the phylogenetic position of bacteria from
Exopalaemon carinicauda Holehuis

e AERERS ANMER, RA ClustalW BRI LY, I MEGA 5.0 304 IR 4RI B 25 (45 Bootstrap IR {E =50%, 1 000
WHEE T RG LB M.

Note: The number of bacteria strains isolated in this study are indicated in bold. Multiple Sequence alignment was performed using
ClusterW. Phylogenetic tree was constructed with MEGA version 5.0 using a Neighbor-Joining algorithm, plus the Jukes-Cantor distance
estimation method with bootstrap analyses for 1 000 replicates was performed.
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