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(Synechococcussp.) . fit 5t AT # & (Desul fobacterium) , fit 5t & 2k % J& (Desulfosarcinasp.) . AT # &
(Polaribacter), Algibacter sp. % *, M £+ * % Ll Robiginitalea sp. # Slicibacter sp. % *, KL
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2007), EARE, FIRT99% LA bl e A0 i S 3E T 5% 55
YHTE (R B AR AR, 2007), fESERTARBE IR AN RE UL
LS M S WL i B RS AR . AT AEOR, BEE A A
FeAR BTG K, AR ST T ASKER T 55 %95 1 o
iRy HT T, Hoh, PCR-DGGE i ARZME 7144
JE R, HRARL . S BERR, )iz
I FHAE B0 58 350 A ) 22 M I F 5 (R B R 45, 2005,
KPR ZE, 2008; THBLIREE, 2003). ASHFSEF]H PCR-
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1.2 EFEZH DNA EE

FF OMEGA 2 F] 19 Soil DNA Kit i %) £ 45 ke
i B2 R DNA

1.3 PCR i

K4 16 S DNA 1) V3-V5 X 5|4 341F- GC(5'-
CCTACGGGAGGCAGCAG-3")F1 907R(5'-CCGTCAATT
CCTTTGAGTTT-3"), PCR SZJWRJH 50 pl FWiAZR
1xBuffer, 5[4 0.2 umol/L , dNTP 200 umol/ml, TagDNA
B4WF 4 U, DNA MR 50 ng, KEKHIEZE 50 ul,
R AR 94 C AR 5 min, B 10 PMEH A 94°C

30 s, 65C-55C 30s, 72°C 1 min(HENMEIHE
PERE T 1°C), J5 20 MEFF K 94°C 305s,55C 30s,
72°C 1 min, 72°CHEMf 10 min, 1%I5RSBHERE LKA

1.4 ZSiEHR R R BL B ik (DGGE)
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B, BAIREFLAY AR 30 ul, 120 V 60°CHLYK 12 h,
i 1% Genefinder X HEIT YL (0, UVP 14
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K E RS, K DGGE $8 803 A F A1 [Rl 7 B 1Y 5%
WA S — AT A 7 K5 (57 (OTU, Operational
Taxonomic Unit) (X247 5%, 2006). A FIEESZ 6] £
WRHLAN . B H AL EANE, SRS S S 3R
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F1. F2. F3. N1. N2, N3 4353k45 29, 30, 31, 17,
16, 13, 24, 23, 18 &AWL, M. MG,
VB S5 1 30.00+1.00, 15.33+1.70., 21.67+
262, MEYITAEMEEZ, IKIRZ, B4l
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Fig.1 The PCR-DGGE electrophoresis results of
16S rDNA from different samples

Cl. C2. C3 MW & WS F1, F2. F3 M2k
FEd; N1 N2. N3 HIRIRFE &
Cl1, C2, C3: Gut content; F1, F2, F3: Attachments;
N1, N2, N3: Bottom sediment
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Fig.2 The pattern of PCR-DGGE fingerprint of
16S rDNA from A. japonicus gut content samples and
culture environment samples
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1, 2, 3: Gut content; 4, 5, 6: Attachments;
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i N2 BO—%, MR 0.717. WERZEHrFil
PIERBTLAES: 3 M EW(CL. C2. C3). 24
B FERESL(FL. F3). 2 NEIRAES(NT. N335l H
A BRI, e Y ESE F2 5 FLUF3 fi 2 5%,
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FEGRPHFE LS AR A —EM R, 5 R —K
%, ULHA B 5L S IR TR A AN RS S A g
SRR 0.532,

2.3 DGGE FEL&HNFEEFSILEIT o

X} DGGE $5 80 E 15 1) 20 7% B 400 AT V1],
YIRS O B a1 #5Sk R o YIE A iR iR
BHPE TR , T3k 45 19 77 51 78 NCBI ] BLAST k47
A PR M L3, 20 730 AR R Y 4 A 2 LT iz
(K 4), G LA ILAN(I]) : 3BT 1(Cyanophyta) . a—
TIHN . —LIEN . v—LI W . i E N
(Flavobacteria) . #4841 % 49(Sphingo bacteria), H:H
8 ANFHITE NCBI HUXES SRR A HFR A4 (Uncultured
bacterium), ZZJE 40 [ ] (Proteobacteia)fE 12 4NF41
7 41.6%, BT J(Bacteroidetes) i 33.3%, BtHAZEIEAN
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BT VRADFT T R SR8 05 R 2 & ) S5 35 b £ 2
ME R, 12 Dpsld, hEYFEEDRRER
(Synechococcus sp.) . [T E (Desul fobacterium) . it
S BRE & (Desulfosarcinasp.) . # AT H# g (Polaribacter) |
Algibacter sp. 3=, & HFE M FEE L) Robig-
initalea sp. . Silicibacter sp. &3, JEIRAE T EE LR
B Jifd 14 J& (Proteobacterium) . 1% fitd 1 J& (Cytophaga) .
Desulfosarcinasp. A=,

Uil &0 5 R B FEA DGGE #5480 KlE
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Tab.1 The similarity index between the gut content of the
sea cucumber and culture environment samples based on
the PCR-DGGE fingerprint (%)

cl C2 €3 F1 F2 F3 NI N2 N3

C1 100.0

C2 84.3 100.0

C3 72.5 81.8100.0

F1 392 46.1 39.8 100.0

F2 469 523 50.7 61.6 100.0

F3 495 521 51.6 65.8 57.3 100.0

NI 40.1 40.3 36.2 48.7 52.8 35.9 100.0

N2 49.0 554 525 67.0 71.7 659 59.8 100.0

N3 33.0 40.3 43.1 535 553 472 64.2 60.7100.0

0.44 0.50 0.60 0.70 0.80 0.90 1.00
Cl
C2
C3

N3

N1

F3

“ Fl

N2

F2
K3 OiZn S Y5 RS A DGGE
TR BRI RO
Fig.3 The clustering analysis of the gut content of

the sea cucumber and culture environment samples
based on the PCR-DGGE fingerprint
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PCR ¥4 i Bt K/NE i DGGE %R, 500 bp
VL BB R BT PR ERAG, 200 bp A B PER iy, H
200 bp 78 f Bt Bk = AR PS5 S, FIWT2
TSR ISR A BC A ZIEE 500 bp LA (Hugenholtz et al

1998)., AHFFEHFIHANE 16S rDNA V3-V5 X [l 5H
PES 19 341F/907R, §14 v BER/IME 550 bp 247, BRI
UE T HLIK PR, W ORAE TR B fF R

5 901 2 68 8 1) FH 150 5 1) 7 16 2R 8 M3 S R A AL
PR RS SRSy, G E B EE T, JERE,
TEA R 2 i 18 v 58 K i 09I AL I 28 L il . TE B
Wity . BRIVIHG . £F4E R . 4R PR (CE & B4, 2007),
B 7IHACEESN , T iE Pk B R R B T A R A T
(Naomi et al, 1996). AHWFFE44T T 15 M2 &5 9 K
FRBE IR BE (B 2 . IRV H I B RESSH, 25
N, e, MEER . RN EREE 2R,
o & AR AR R R R o o, HE G S
BA K SIHAA G NE . AUT5ERY, S
T8 T 4 R R R L A SR AR h ) A R R 2
XSRS BT R (T ARRESE, 2005), SAMSE
ZES—3, Barlocher Z5(1978)HF55 & #L, IS HA
) — S RN e IH AL, MIZEE e T ok, Ead
I3 M B DB A — ST A R i B b B R A TR
W, A5, &Y i a0 S IR A A
W 3 v R R B A0 R R S 0 RS I PR v A
PR E T8 Th e A G, 2 05 0 2 v i R BT A
1R R A TR o — PR I T) — 47 3R 2 7 B A v+ ) DA i
o A TR Y 2 A B B AR, R TR
W, AR R B [l — %5 PR 5T B AR [R) R i 22 8] A7 7
G2, WRES RIS TR P R R B A K

A5, PCR-DGGE 8 % P45 3 R
IR VRIS TR G RO AR, X —45
1S5 HAWE AN BT T 455 — 2 (Stevens et al, 2005),
KIEHEEE(2010)1% T PCR-DGGE AR X il 215 R R
B BRI T 10T, H R RO R R A
Uncultured delta bacterium, Ostreococcus sp. Uncultured
alpha proteobacterium, HALF A& (1) Fh 2 5 AR 5547
FEZESE, TIRES RAEE B A SN F AT 56, BFSE ok
PIEFRA R LA, SARMIEER B AR
R, 40%H) AN TR R AR B TR AI T, X LE A0 TR 1
2 5 ) NS5 5 A5 v 240 TR V% 1) e 2 R 4
Newberry %5 (2004) % ARG TR 58 & B, K phbs 57
AR TE S B T AL, SRR AR 2
7K R I 3 BN 3B BR s JE (Synechococcus) Al i 4%
BR ¥ J& (Prochlorococcus), iX 2 AN EIERHEE Y M H
A A EEHA ;B A Q005)WF SR R, M TS R
PR OB PERI A 7 T Y BTN 3.7% 5 Ning 55(2000)
W R, HREREEEXT SR YA 1 ) DTk A
v, BRREEAR; P H5E2009)H] ] DGGE *f FLgA Xt
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Correlation Analysisof Florain the Habitat Environment and in
the Gut Contents of Sea Cucumber (Apostichopus japonicus)
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Abstract

Here we studied the properties of flora in the gut content and attachments of sea cucumber

(Apostichopus japonicus) as well as in the sediments of pond where sea cucumber were cultured. 16S
rDNA PCR denaturing gradient gel electrophoresis (PCR-DGGE) was employed as the major method.
The DGGE band numbers were 30.00+1.00, 15.334+1.70, and 21.67+2.62 for gut content, attachments,
and pond sediments respectively. This indicated that the gut content had the highest diversity of
bacterial species. UPGMA cluster analysis showed that flora from three gut content samples could be
categorized into one branch with a similarity value of 0.785, and that flora from attachments and pond
sediment samples were clustered into another branch with a similarity value of 0.532. Twenty specific
DGGE bands from the three kinds of samples were cut and sequenced. The results showed that
Synechococcus sp., Desulfobacterium, Desulfosarcina sp., Polaribacter, Algibacter sp. were the dominant
bacterial species in the gut content; Robiginitalea sp., Slicibacter sp. were dominant in attachments; and
Proteobacterium, Cytophaga, Desulfosarcina sp. were dominant in the sediment. The specific bacteria in
the gut content could be candidates of probiotics in the sea cucumber culture.
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