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AL I ER L R EAL AT, ERa
(L e KPR RG5O K= FIE IR LR 7.8 266071 2. o IRVFI5 M3 RIER LUK 75 266071)

FE . I PCR-DGGE H AW TR Z: (Apostichopus japonicus) Hilis . o RS I P& W B 20 B RE V& 20 A 3830 R F Bio-
rad Quantity one 7387 DGGE $8EU KRS, & IUHIZ 5 N S i Sy 8k B W2 TR A% (P=0.003, P=0.016),3%1]
RIS 5 0 A & BT 22 R R, LU s M A & DR AN TR 2RV IR . UPGMA SR & 3, ARl 24>
P W B A R AP 2E 2% S fo N B O AR RIS 22 S K o 2 DGGE 73 SR UIBIRNR 915 , H50A8 1713 0%
G, RGK B R RS T AGTE N O W AR R v] R BRI T 5 RIEHE, Bl e - 5B T 2K ( a-proteobacteria) Y — 2%
A EL L Y -proteobacteria ) .6 - AIE N (6 -proteobacteﬁa)ﬁyfﬁﬁgﬂ (Bacteroidetes ) F1ZZ B EE 29 (Mollicutes ), HIZHiM |
TGRS N S I DL R Y —proteobacteria, Blast 34T s , i1 12 25 52 R4 R BAL 1YIT5 K A IR
SR AT A A T s , 2 WIS AL IS A 20 B RS 1] RE B ERIBIHOR IR T RIS RN S EREE . [ K™%, 2010,17

(4): 671-680]

KHEIE: S ; PCR-DGGE; WHALIEN &Y ; Ak
FE 45 2ES: 0959; S94 SCHERERIRAD: A

S A IE N AR A R B 1, 3k B
AWy Z 1B LL S U 5 sh ) 2 (DR B T AR AR
HARE RS AT o3 BB, B AR Sh P BT AL
Wi SR SR A RS BT AR AR 22 0 Tk E A
H. HZ (Apostichopus japonicus) R ITFELE M, £ 5
SENEAR b TP B B R i i ORI B, HH Ak
A VE 22t 1 A R e 5 IR TR AR AR vE 2 #r
R AR S TR YOk ", Bl S
170 % B RE R TRk [ T AN L AR e X
RIS AIE N & Y7 h A0 T R AU T e R D,
AU TF NS MRS ik 43 B 15 35 1L AR AR OB S 45
B AEEH T AR A 85% ~ 99% (1 41 T AN 1] 43
BRI AT AR S 4 R o LS 2 T A
AHTE TR AU S BRSO, BB S UE DNA,
it i DGGE #5233 5 4 i b 7 A7 2B W 1%

Wrhs BHA: 2009-12-04; f&iTHHEH: 2010-02-22.

XEHE: 1005-8737-(2010) 04-0671-10

SR, AT A I AE R N M A 4y 1A 35
BRI % FA 7. PCR-DGGE HA 1T Fi o W 3R
i A VR S5 AR I (R s ] | i sha A1k,
AT A FREE P B 8 ) 2 R P R AT R D2
BT, BRTZITEE ) ZE T 5 v
WTE AN 18 55 22 i A 25 R G TP R A W 22 R 1
5

TEK 7 I 58 s 1) 18 W T8 ol A 285 2 F 50 408K
PCR-DGGE AR T i FI T i MR 25 2 ) 1 AL 8 T
{9FFE R, Hovda %" R i PCR-DGGE H R 43 47 1
KPGFEEE (Salmo salar L) il e I i 4
V8 AR B BB Zhou 25 R HTZHARBFE T
F6 FEAH B9 A B4 (Epinephelus awoara) '8 B4 T T H
B T T R B E A T T L R 2 Mg
XFHCHIFSE T FLAREXTEE (Litopenaeus vannamei) F#5H

BEE£WH: ERARPRIEE R EITH (40906071); 1 E A+ FRM#IE4 7B H (20090451355); 1 E K F=REA0F 5T Be w1 K P=if

FERTIEARBHI 55 22 28 0 B3 H (2009-15-07) .
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WD) S A E N AR R AU (BRI
YA AR AR RS T A A A S AL I ST iR A
DLARAE , ASBFFE R FH PCR-DGGE £ A 1 2 1k 1
P W R 20 TR RV A5 R S A A TR A T T 40 #T, 3K
13T 1 R RS R N 0 00 240 TR O 8 S A
LRV, BIE T 45 R A B T a7 R 2 T A A
T 1B A0 R T 00 S A8 AR A DL S AN B R P AE R 21
Mo A VR

1 #REFE

1.1 #HmXRE

$Z (Apostichopus japonicus) (n=4) HUH 7 & R
B S S5, R (109.8423.97) g, ¥ (0 °C)
i SR E . FH 70% R R R S -HC T F A
TINHE i 2 DATC TR 4K o S0 e 7T
Hila RS, s b N & T B G Y
BT, —80 CIRAEE .
1.2 #&m/ZEDNAREL

IV VR IAAE I 2 T ALTE P B R 5 L R
10 000 g #5.0>3 min (4 °C), 3% LiF o 92 S PR BRI [R]
it (115 mg) MTH AL IE N & P FE &, F Epicentre -+
HE DNA $2 Bl & 647 5L 41 B DNA Y $R L, 42
HRU) DNA 3 3 BrAE AR EE A LUK (1.09%) A6ril]
1.3 ZAE 16S rDNA V3 X PCR ¥ 1%

DABREU I 2 A TE 4 3 ) B K 24 DNA Sl
B, #EAT 404 16S tDNA V3 X PCRY 14, 40 38
SIS N GC-341f (5" - CGC CCG CCG CGC GCG
GCG GGC GGG GCG GGG GCA CGG GGG GCC TAC
GGG AGG CAG CAG-3") fi1534r (5' -ATT ACC GCG
GCT GCT GG=3")'*", PCR #2 ¥ y: 94 °C Tl 75 ¥4
5 min, ZRJ5 94 CAEME 45 5,65 Cil K 45 s (BEAMEER
[%0.8 °C, #1718 4~ G #F) (Touchdown PCR),72 C 4k
145 s, KI5 FEHEAT 1263 94°C 455,55°C 45 s,
72 C 45 s, 57 72 CHEH 10 min, 3 7=H) 28 1% B
PRARREE I FL VK HHEA ARG
14 DGGE g )

L 16S tDNA V3 [X PCR 490 ulL (4 830-5 620 ng),

HH Bio-Rad /A F] D-code System HL3K{¥i#1T DGGE H,
TN SR 8% S TN I I B 2 , A8 A E
35% ~ 50 % (7 mol/L. JR 2R F1140% 2 & 5 W Bt e by
100% 72 1), LYK 2% M A 1 X TAE, 60 °C, 135 V Z54F
THK4 ho HIKE, FHSYBR Green I &R YLK YL (1,
30 min, 2K PR 15 min, 35 0] WOGESHLCT
BEATIANR 3 53 4K 14 Bio-rad Quantity one #£1T DGGE
T B B RS MR AT
1.5 DGGE &watIEl . e 5lF

MDGGE #EE_F/IMGYI R DGGE 457, F 200 uL
TR K HPE3 WS, ITAS0 plL TG K 7E4 Cid %,
12000 g 5.0 5 min, Y5 5. DAIAE AR, FH 5|
B 341 (£ GC-clamp) . 534r #7168 rDNA V3 [X PCR
P4, PCREET H: 94 CHUAL S ming SR 5 94 °C7AE
P£45 5,65 Cil k45 s (BEMEIFRRE08 °C, #1718
PEH) (Touchdown PCR),72 °CIEfH1 45 s; SR 5 FEEFT7
AMIEER: 94 °C 45,55 °C 455,72 °C 45 s, T 5 72 “C 4
110 min, $# FiR V3 X PCR F=4)3%$:51) pMD18-T 2%,
A (Takara, Ki%) I, LB E. coli Topl0 JE&3Z 7541
HOE S A AT HERNSOBE R FikFEHAR
NHBEREN AT, RAT #5149
MI3F ., M13R #1717 PCR, PCR F=#) 25 1% Bl S WhsE
2 FELRASHIN 2 75 Sy B v . P B s B 179 PCR
PG T PCR, 5190 GC-341 F1 534r, 251 [F]
-, 1T DGGE, 5 R M 4P FE [ — (B i e A
SEFLIE R PR sk , 52l e a2 2 I
1.6 16S rDNA F 544

B 15 7 %)) 32 32 3] GenBank % #8 )& v, 3F
BLAST R[5 547 R R M FL X, 2545 5 A SL 56 i 57
GUAME B = P81 o 3 L6741 5 AR S0 A5 1Y)
16S rDNA J5:41— , #i [} CLUSTAL W T.H. " k47
A X, ARG F MEGA H ) Kimura XS 5015
ERRHET R G R Bt e,

2 HBRE5SH

2.1 #AE 16S rDNA V3 X 43 H B DGGE 188l Elit:
FE AT R 43 RIZH i R s R BN & e



4 ARSI S I S AR R AR 4L PCR-DGGE 204 673

I DGGE &3, DGGE K3 A4 p g T L) S RISl b o RS s 5 0 ) 2% i UL ]
BESRIAN R 2R, 2 (5 S sRas n] LU R 20 A2 AT LA L 325 9 9 & %) DGGE &
FEXE B4 8 i AR Biorad Quantity one 2V AR 3 5 TR A B (P=0.003, P=0.016),
AREA AR ERISE B IR SOR IR S AR R RIS S M A & ) i A A R, O
SRR & 2 A I E AR R 1% , 1 N B D A R 2RI

1A IM 1P 2A 2M 2P 3A 3M 3P 4A 4M 4P

2
14 15
3
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16
17
13

K1 RIZECE NS AR ) DGGE 813
A HIBNE Y M: TIAAEY: P SIS FLERRCRI A A DI T IR 4t .
Fig. 1 DGGE fingerprints profiles of bacterial communities in the gut content of A. japonicus
A': content in anterior intestine; M: content in middle intestine; P: content in posterior intestine. The bands indicated by the white spots were cut and used

for sequencing.
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ik Sample
n=4; x£SD

K2 RS THAE N S AR DCGE P Y A4 4L
A: TN, M: PN EY., P FNEY: ARF: (a, b) TRk ) i 8s 5 @ 5 1 (P<0.05) .
Fig. 2 Band numbers of bacterial DGGE fingerprints based on 16S rDNA extracted from gut content of A. japonicus
A': content in anterior intestine; M : content in middle intestine; P: content in posterior intestine. Different letters indicate significant differences in numbers

of bands among different sections of guts (P<0.05).
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i i UPGMA R 273 Hr & B (K13): 345 I
T WIRE AL (1P 2P 4P) 3R —H%, H 1P Rl 2P 1 FH AL
PEREEIL 0.83 5 HIAAY IM AT 2M 3M FT4M 4351 3R
7%, H IM A 2M AR UM 2 50K 5 0.80 5 1 HT
AL A (L BEARATG , AN RESR R — T
22 16SrDNAFIRRZGEEZE R

23BN S YIRI AR 16S tDNA V3 X ERIE A
Bt DGGE 43 8 i YIH), 15 3] 13 £ DGGE 5%
o WS AT e RE DY TS BT 5 KNy
169 ~ 194 bp, JTHICLHE3E & GenBank R EE 2
41150 GQ980037-GQ980049 (1) .

B B 45 7 %1 % A GenBank, JI Blast £ % 9E 47
FRRILPE LA AT, 5 SR R, T A AR L7 5113
ok T PR A TR e R (R 1), Hirh o ok
ERERESNNAL/NE- S I=POLINFENE S =i TS
[, A LR AEMI RN . RELB A LA
(B 4), 3RAF 113 4575 51 43 A & 1 54~ Al i 2
#f, Hof 5 %% 51 (GCD.4., GCD.5, GCD.6. GCD.7 Al
GCD.11) J& T 7 -7 & B 40 (¥ -proteobacteria),3 5%
J# %1 (GCD.1, GCD.10 M GCD.13) J& T a- 72 JE i 40
(a-proteobacteria),2 2 ¥ (GCD.2 F1GCD.8) J& T3¢
JEE TR 20 (Mollicutes), 2 45 /751 (GCD.3 MIGCD.9) J& T
LFT # 4¥ (Bacteroidetes), 1 5541 (GCD.12) J& T6 -

ALY (0 -proteobacteria).,

23 RSHUEARREANSYRHERZHK
RIEBEB S

X ve B A 2 A e 51 FEAT LU XS 20 B, A5 B
V14 200 TR A 4 AR (BT 5. 181 6), AR SIZ30 43 BT 1) 4 3K o
2, FOUH A IE A [ DX Be 9 35 0 1) 240 TR 9 v 244
% a-proteobacteria . Bacteroidetes, Y -proteobacteria ,
Mollicutes il & -proteobacteria, {H AH X} & & £ /A AH
6], HIZHi s A S YRS R R
Y -proteobacteria, Ifij 0 -proteobacteria £ i I F) A XS 5
HERE S TG (P<0.05), Mollicutes 7EH]
[ R B AR 5 i 3 i T s (P<0.05),

3 it

V240 1k A RIS AL TE A W X R S
AR D, Ward-Rainey % “ﬂﬁﬂ'_ﬂ??ﬁﬁzﬁ%/ﬁ*ﬂ 16S
tDNA 5i [ SCPEF AR 43T T 2236 2 (Holothuria atra)
1 13 1 40 T 22 AR s B 25 0 55 P R 1989 4F i
SRR T IS T A N B0 40 T R VA 4L
Jio AR /K FRIE b T R 3% 240 T A 20 T A
F149 196, DRI K TT LA BB AT 355 3 1 T 1 R I 2 0
fEIE N YRR 2 5 B PCR-DGGEH AR J2
AT AF A [ P A1 3h 4 8 I R 2 2 S R
e 121809 K BE5E R F PCR-DGGE 4 A , AT S 88 Jiii 4>
TET HbAE 7 2 T AR P S P PR T AL

0.51

0.66

0.72

0.75

K3 RZACE N & YA R 19 UPGMA 28701
A: BIRANE Y M: AN EW; P RN &5 1 mALH BT AR R

Fig. 3 UPGMA cluster analysis of bacterial community from the contents of A. japonicus

A': Content in anterior intestine; M : Content in middle intestine; P: Content in posterior intestine. The numbers represent the similarity coefficient.
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®1 ZDGGE S ERGBHIZE 16S rDNA V3IX 3
Tab.1 Overview of bacterial 16S rDNA V3 sequences detected by PCR-DGGE
Etine) 5271k AR FARME: /9% ARRLRE 51 ke
Band No.  Accession No. Closest relatives Similarity Environmental description
BT 92 Horb eI R T
GCD.1 Q980037 Mucus bacterium 92 100 Mucus of Oculina patagonica
ARG TR e bE LK3 LR AR i
GCD-2 Q980038 Uncultured bacterium clone LK3 ol Shrimp Penaeus vannamei gut
ARFEFRAH vElE E08 HERETW ALY
GCD.3 Q980039 Uncultured Bacteroidetes bacterium clone EO8 o7 Marine sediment
RKGFRALTE AN 5E R Bol 19 TR
GCD4 Q980040 Uncultured proteobacterium clone Bol19 9 Marine sediment
RKGFRY - LI R A 20 B v b NdGal186 eI ALY
GED.5 GQO80041 Uncultured ¥ — proteobacterium clone NdGal186 100 Marine sediment
REEFRY - B W AN TR 58 % NdSurf170 R
GCD.6 Q980042 Uncultured ¥ —proteobacterium clone NdSurf170 100 Marine sediment
ARIEFRY - AT AN TR e P MS-B157 TEIUR
GCD.7 Q980043 Uncultured ¥ - proteobacterium clone MS-B157 9 Marine sediment
GCD.8 GQ980044 j@%)}fﬁi}% . 90 —
Spiroplasma lampyridicola
AREE AT T D20 1 SRR VTN
GCD.9 GQI80045 Uncultured Bacteroidetes bacterium 100 Sandy intertidal sediments
a- G GIATE GWS-TZ-H190 GRESIA
GCD-10 Q980046 Alpha proteobacterium GWS-TZ-H190 % Marine sediment
AREFRAE 7R Cm1-34 AL TRITR
GED.I Q980047 Uncultured bacterium clone Cm1-34 % North Yellow Sea sediments
KRN T CK_1C5.3 TR RIE S TR
GCD.12 GQ980048 Uncultured bacterium clone CK_1C5_3 8 Sediment from seagrass bed
GCD.A3  GQosoody  LCRITHE 100 el

Roseobacter sp.

Surface of marine alga

il % DGGE KT 9 734 A BRI Z I i A 75 )
R £ T 2 A 3 s 1 R M R M, i PN
M 2R R AR RIS AL TE NS Yl R R
PR R I L AR R A R AR, RIS i P9 5 bl 15 95 1Y
AR R BT ) 5 I AN AR B
1117 H., — S8 7 7 U8 A o 20 DL 1 40 T 2 CAnApi AT
B8, TEVUECRIZ 15 US4 LE B e 45 5
U TR AT A 0 2 0 A P9 A0
FEVE AR SE 40k A THREA MR, T ALIE Al A
JE A 22 PRI 0 Sk 20 i CL AR R i A5 ).
[l Sh 2 DT IS4 R W, IS R £ 2R 7
Py EAT BEHH AR 32 B iSRIA ol 32 2 R AR A S

i P B R R S R A T R B
WAL B AR o e R A

AWFFEE SRR, A RIS AR T 20 R %
LA 22 S g N, I O A TR RIS 22 Sl S
R A5 1) 2 2 D DA B 85 v 4 B 2 T A T A
AR R BRI , A R 7 R BESZ B A0 T AL
LA BT AR JEE A S R R, DR A T o 114 200 T A e
AFEE . MiJE R m 2t T IH L RGP EA]
A, i EL AT BEs A 5 — SE AR AR E 1 5 i A
T, PRI AS TR A PR I8) 5 1 04 40 T 4 BSORE IR s
X— iy RS I LRI AT i A NS E B
PEIREE ™ iEEE—3L



676 o K =R EAVES:

Uncultured bacterium clone LK3 (EF186765.1) -
gch. 2
100 Uncultured bacterium clone LK6 (EF186766.1) Mollicutes

Lﬂ)j}lasmu lampyridicola (NR 025706.1)
57 gch. 8 -

96| AY Uncultured proteobacterium clone Bol19 (AY193238.1) -

_|— gch. 4
Uncultured gamma proteobacterium clone NdAmb1 (FJ752942.1)
99 Uncultured gamma proteobacterium clone NdSurf170 (FJ753220.1)
Uncultured gamma proteobacterium clone NdSurf116 (FJ753170.1)
gch. 6 )
95 7 -proteobacteria
Uncultured gamma proteobacterium clone NdGal186 (FJ752926.1)
00 Uncultured gamma proteobacterium clone NdAmb85 (FJ753008.1)
57 gch. 5
Uncultured gamma proteobacterium clone PV1-35 (EF215764.1)
geb. 11
Uncultured bacterium clone Cm1-34 (CQ24637 1.1) -
ach. 7
Uncultured gamma proteobacterium clone GOSCT_ControlD9 (CQ243188.1 ) .
99 7 -proteobacteria
Uncultured gamma proteobacterium clone MS-B157 (FJ949290.1)
Uncultured gamma proteobacterium clone GO8I1_INITIAL ( (GQ242347.1 )
h. 1 B
97| &
00 Mucus bacterium 92 (AY654831.1)
— Mucus Bacterium 67 (AY654805.1)
59 gcb. 10
100 Alpha proteobacterium GWS-TZ-H190 (AY332205.1)
Uncultured bacterium clone NH10_46 (D(Q372853.1) a-proteobacteria
Rhodobacterales bacterium (FJ869044.1)
76 gch. 13
Roseobacter denitrificans (FJ753033.1)
88 | Roseobacter denitrificans (FJ753109.1)
Roseobacter sp. (FJ440959.1) -
ch. 12
[e 0 -proteobacteria
P
100 L Uncultured bacterium clone CK_1C5_3 (EU488106.1)
100, gch. 9 -
Uncultured Bacteroidetes bacterium (AM040105.1)
100 Marine sponge bacterium FILTEROTU16 (EU346402.1) )
Bacteroidetes
Uncultured marine bacterium clone KG_A3_120m83 (EU005787.1)
gch. 3
A
0.05 76 Uncultured Bacteroidetes bacterium clone EO8 (CQ249610.1 ) -

K4 RIZTAIE N S IA0H 168 tDNA REA B W
ALY R Bootstrap 1 000 MEAAY EE T ( LU RTE 50% UL LR EARE ). a—proteobacteria: a—AFJE T ; ¥ —proteobacteria: ¥ -T2 ;
8 —proteobacteria: & — I 4N ; Mollicutes: Z2/EEE 4K ; Bacteroidetes: FUFFEE4A .
Fig. 4  Phylogenetic analyses of bacterial 16S rDNA V3 fragments retrieved from DGGE bands

Bootstrap test was based 1 000 replicates and the bootstrap values less than 50% were omitted.
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¢ 100 e 100 T
POl [ O
g g
g 80 = 80
A 2
Z 60 E60F
< <
= &
s 40} S 40
5 5
3 &
o 20 o 20k
m m
= 0 | = 0 ! ! J
1P 2A 2M
FEdfh Sample
a b
‘ _ 100
¢ 7 [ [T % ] i
£ 033 s
g £ 80
g g
3 3
£ 2 60f
< <
= ey =
S S & 40
3 e 5
JEmY N
o= =
™ =
z I I z 0 I B I : )
3M 4A am 4p
FEdh Sample FEfh Sample
c d
B RYEYIR Undentified bacteria El 40 Bacteroidetes B 24N Mollicutes

! a-"BIE l'_i'l?ﬁ] a —proteobacleria @ Y-

AT 7 -proteobacteria

[Mo-4EIE 40 O -proteobacteria

K5 RERIZAAIEATE 2 P AR 2R
a\ b e dZPIEEASIRHI TN 4 2 A B &Y, M: AN S, P SIS
Fig. 5 Bacterial community structures of gut contents in each sea cucumber based on the quantitative analysis of the DGGE bands

a, b, ¢ and d represents the 4 sampled sea cucumbers in the present study. A: content in anterior intestine, M: content in middle, P: content in posterior intestine.

AL X DGGE B3 i 17 S A 34 2%l A7
L) TR RN, (5 4571 1415 B RERE o) vE ke,
1M H 257 16 17 200 % 5 & 3R 5 19 — 3R 4K, D4 itk
e FARAF 13 5579, X AR G A LA AR o2 Tt Ay
RIP, RGEE R RIS A S
Y1 TR VK R BLIHJE T 5 RIS, Bl a-proteobacteria |

Y -proteobacteria, ¢ -proteobacteria ., Bacteroidetes Fl

Mollicutes, Ifif i Z 1 A8 PN 75 9 v 1) P 355 55 4 TR R
7% £ )& T°7 -proteobacteria H 4 I 1 J& FII A iy
& , Flavobacteria 11 B FT 14 & DL ) Bacilli 1A 2
TAT B Y, W R H PCR-DGGE F 1 3K 45 10 45 51
iz A 1 e e AR ke % s A |

I, A OCHE S AT 40 T8 2 8 OB IR AR D, Ward-
Rainey 2 "7 58 48 16S tDNA J5 51 43 BT 1 3R 15 11 2
Z (H. atra) W18 N & YIEHE 3 247 a-proteobacteria |
£3-proteobacteria , ¥ -proteobacteria , Wi 21 4 1 — & T
~FFERE (Cytophaga-Flavobacterium-Bacteriodes)
DL K ikt % 4 T (Actinobacteria), A< S 56 B B 5% 1)
2 oA W i RS B S AR S R RE RS
Y -proteobacteria, A X 1% & 7 32.0% #1] 33.6% Z |f],
H¥JE T RIS A0 ; T 20 A8 rha] 55 3R
1 [1992.7% 1, J& T ¥ -proteobacteria™, Ward-Rainey
A B IR BG 5 (H. atra) NS0 (iR RI ) h
A] 5 R RE T A L HR HLJE T 7 -proteobacteria (5K
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FIXTE 43 /% Relative percentage
o3
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I
®

o
bt
e

>
=
v

FESh Sample

Y -"SJE B4R Y -proteobacteria
C 49 Mollicutes

n=4; x+SD

a-EIEHEI a-proteobacteria Bl o - BILEY 6 -proteobacteria

HIAFHZ Bacteroidetes

K6 TS THACTEAN R X B N ) 4 R ZE BURE T 23 1) LA
A: TN E, M: TN S, P G S5 AR R R A B 7 TR B e 1 22 5 . 3% (P <0.05) .
Fig. 6 Comparative analysis of the relative bacterial biomass among different sections of gut contents in Apostichopus japonicus
A': Content in anterior intestine; M: Content in middle intestine; P: Content in posterior intestine. Different letters indicate significant differences in relative

bacterial biomass among different sections of guts (P<0.05).

PR BRI TR ), it T 138 3L 16S rDNA 51 73 A
A1 LR 2 ALE N S WD 67.5% Y 4T IH R
T -proteobacteria, A AT TR, FLYYIEE XS 4R
(Litopenaeus vannamei), H A< %& X} #F (Marsupenaeus
japonicus) F v [E B X} #F (Fenneropenaeus chinensis)
H i 3801 25 28 BE AR T 7 -proteobacteria™ >, —
W 45 K 36 B #1255 01 75 41 BE 46 (E. awoara), 4T 88
(Oncorhynchus mykiss). K VG (S. salar L.) VLS
AR5 bl (Takifugu obscurus) T4 ALIE B 55 )8 T

. [12-13,18,25]
Proteobacteria °

AR SRR 3 LTI 12 FoRg% K
R EGE WP Ak AW E 5T, oo 5k 5 AW oY
AAT T B 3 % 5 Z Bt ) 4 R TR T I R OB
5%, 5 GCD.13 fie AH I 1) 7 51 oF U5 T 163 3 2% 1
22 B 2 T8 038 P95 W 1) A DA RE VR T R
FH T E M, 5GCD.13 & AR T (100%) Y 44 4
Roseobacter sp. X | IZ AF-AE T sl ) e N (1) gy 18 W
W 18 | A= B 38 A B0 B K T Streptococcus suis F
Streptococcus aureus A M HINEH], J5 HAHED GCD.13 By
AR B S AT 20 P P RE XTI B P — 2 R
ER . (HRTESR IS, ZHC S AR LRG0T

B 2% 25 06 R BT (R 2 DAL B SR R B IR A A i L 4
Hroi6e.

A5, PCR-DGGE F A AT IR X HE 55
BE IR AR , Ko ot AT R R 9 4 M A 7 s 4y
BT, R AT P 20 TR A 7 4t A e I ) =2 ] | i) 3
BT AT EIRNSHATE N &)
T P 2 EO AR SRR A A X LE A T T BB T
TR Z AT AR5 S M E A TR . FE5 OB
GO AR P Bk R A SO A AT — 25 B
FIRE R IR BRI, JT A B T R S AL E N
Yreb A AR T AR S H AL e A A Ak
AR
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PCR-DGGE analysis of bacterial community composition in the gut
contents of Apostichopus japonicus

GAO Fei', SUN Huiling', XU Qiang”, TAN Jie', YAN Jingping', WANG Qingyin'

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. Institute of Oceanology,
Chinese Academy of Sciences, Qingdao 266071, China)

Abstract: The bacterial community composition in gut contents, including anterior intestine, middle intestine and
posterior intestine of sea cucumber (Apostichopus japonicus ), was studied by 16S rDNA PCR denaturing gradient
gel electrophoresis (PCR-DGGE ). The band numbers in posterior intestine were significantly higher than those in
anterior intestine and middle intestine (P=0.003, P=0.016, respectively ), which showed that the bacterial diversity
in posterior intestine was higher than that in anterior intestine and middle intestine. UPMGA cluster analysis revealed
that the bacterial community in posterior intestine had higher similarity than that in anterior intestine and middle
intestine among different individuals. Phylogenetic analysis of 13 cloned bands showed that bacterial phylotypes
were closely related to @ -proteobacteria, 7 -proteobacteria, ¢ -proteobacteria, bacteroidetes and mollicutes, and
7 -proteobacteria were the dominant bacteria in the three parts of the digestive tract in A. japonicus. The closest
relative bacteria of 12 cloned bands in the present study were from marine environment, which suggested that the
bacteria in the gut contents of A. japonicus were from the surrounding habitat environment. [Journal of Fishery
Sciences of China,2010,17(4): 671-680]
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