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EF PCR-DGGE i R0 thEWME A M E 2% &4

-1,2 — 21 N 1= 1
E &7, WX, W %, &#EL,
> 1 1 N 1 > 2H 2o 1
ErE, 5%, IHE, %%
(LA K B 22 90 B BR VLA A 58 T, ARl AR BT S B 7K ™ BE IR R T 5 JR B T RS20 %, ) 4% )0 510380;
2. bR OREOK T G A bE, B 201306)

WE: EEs XA BT I WRFE(HAR) EFH KK CN A 2001 UBHKENLER, BLX
AMERMEHEMRATHRELEERITINED KB T h & W4 R, %A PCR-
DGGE ( 7 1 4 JE % i i, vk ) S R A £ % H D R % 510 Fn 15 K oy 40 o # 95 4 4 . DGGE
WOEHEERAMEA . ES RAE 10 RHMERE,*K67.4% ;% 5 A% 15 XA H
ABEMEMNN 40.5% %10 REBAED S HERE, S 15 X FHFERIIK. ¥ DGGE 38 &
AT HATER CBEMNF  EREA AVEAE AL BT EBEDEBEZTETUT
6 M o - & AN (Alphaproteobacteria) \y — & 7 B 41 ( Gammaproteobacteria) B - & #
#Y ( Betaproteobacteria ) . 7k % B #X ( Actinobacteria ) . ¥ # 4T B 4 ( Bacilli) . L 4T & &
(Bacteroidetes) , ¥ o - B-Ky-LEHEH EHEEEME, a-proteobacteria H 3 A & by 3
ARBHE,ES R4 R HEGFE R R HEJE (Acidovorax) (A % i H J& (Aeromonas) | £ 3% 4 # &
(Agrobacterium) , % 10 X Fn1 15 K 4% X 3 74T B J& ( Bacillus) 5 41 3% % J& ( Rhodococcus)
HRERKA,EDEANATRAFERAGHAEN AR EFUSRLFE BELE 6D

AP BBy Th e R D R B ROR A R IR R R e — o R A
KW EWEA; WHHELM; o - KW HE; PCR-DGGE

RESZES: Q938.8; S 965

H F B K™ 57 TR A 0 kR T I A PR
T [e0) 30, — 7 THL i ) WG 2 1 0 L e, X — i) R AE
JErE R Y B Ty T A SR P
o HE I ER AR DL TR SR A KA T e i R
Bife o AW T R e DL ) AR it
T B, FL7E 1989 4, Avnimelech 25" 5
33 C bRA0E B B 9E fa ( Orechromis niloticus) f
FIH 21 4 2% 55 57 09 40 50 40 2 | I S AR o
— R IARR R HL ) R 201 1IN, BE AR #1302k 0 I K
BB AR ERER, TE W ER
2007 4 Avnimelech ™™ Fi] "N FRic iF 52 /4 ) 42 141 i
B B HE i A Kk B 50% YRR B, O e 4k
Fe 5 HI KK B Ra g , F7 58 HK 38 48 48 W 35 A1

%5 H #5:2012-02-23 &8 B #§:2012-07-10

XEtFRERD A

Crab 25" 7 % =l il & 391 7 /2 9 R AT HE A fi
H ok %A 24% [ 10% . Azim 4" 57 1 2
R % N o L IR ZE | R R E N DRl A L0
HRZH &y 44 % ~46% , 77 i b E 48 5 . TEIF S 3R 0
thr, Burford 45N BRIC, BT & B, ALY X
¥F ( Litopenaeus vannamei) H % S H) 18% ~29%
19 N ORI T AE W) 221 . T8 PLAN I X IR 5% 5 K R
TR IR AR AL R 08 W 35 B R A R B B AR T
BOR R AR K de ok oK R Y R
Yy 22 A B AE 37 B R K B 1y SR A 2
ZUA T RAFRR T

AW B R SR K I R DL S SRR O £ 4
AW B BEAE A5G K R A AL R A S |

BWEITTE « BAC Al 72 ol B R 1k &R & T (CARS46-17 ) 5 23 35 P A7k BE AF & T (201203083 ) ; [ K Fh £ 32 # 31 %) i 8
(2012BAD25BO4 ) ; | %< 45 1 v L R B2 3k ) 55 H ( A200901 D04 )
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KR ETE N R . HEZEHARE NN
KA e e AL B8] £ 2R 0 R 3R B K
PR TEHLA (A A R 6 28 A R 4k L) 1 R
el ™. SRMEEEY LR RE T BEAR
FRR B R R A B A B A RV
SEAERE RUFN 2 RE P C 23 900 A 15 7K A B AN K 77 57 5E
SIRHEAT TS . BRI R TIZ
FH T3l 5 7K Ak B2, A7 2 35 58 3 45/ PCR-DGGE
(S PERR B BE S HL UK ) BEAR B 78 T A2 A ) 2 3k
157K AL B AR 58 rp W B W) T 25 4, e BLAE W) 4R
e 2 58 T A7 A 1 T A0 T O 8 I T 49 B A T OF
I 5 A% G K AL BT 3 40 B I A R AR S T
o2 W 2R R AL B T2 EAR B I R GE R M
o ML AR K PR 3R R PR AT R, De
Schryver Z:"*" 5 i PCR-DGGE #{ & & #4724 #)
LA Tk W R BT 5 19 A 5T ¥ 5 Zhao 5 )
M DGGE £ R WF 58 1 H 7 2 X #F ( Marsupeneus
Jjaponicus) 375 33 A H A FHRE BE A1 Sy ik 5 % 3R Y
A ) 2R VAT AR R R I, R IR R A ) R AT ) 4
WRHE 2SS o - ZIJE W M LA 7E . Crab
% FI 1l PCR-DGGE £ R 5¢ 1 % 4 f1 55 5 i
T Th AN [tk Ak B A ) 2R A R A ) 7 A, A
7 DGGE Wi I & T DGGE 77 8 73t 1 241 14 #f
7o SRR AL | 2 30 AR ) 2R AT v 40 TR 7 R A0
PESVER SIS A 56, 5 4EDR B L
YENIE S NUNIE ST EP I T SUK Py
o A ) 2R AT A IR R EAT M . AR SN B
tt1 ( Ctenopharyngodon idellus) 3% %8 14 F& o0 F] F
2 WEAE g B U 5 5 1) A ) 2R DI ol it A v 40 R
TS JEAT R 2R U SE D VE A AR ) 2R T R T BE L
AW 2 R AR B L OF RE 2E — 2B B R AR 2R A
4 AL o

IR ik

EMBEAEFREE

% W UL {8 %] Avnimelech NIy
TR LY T AL HRY kK SR B KR 7E
50 L A HLIEHE 5% 5 AR vh s S A B Y = £ f R o
PR (10,37 £0.59) g, IR % &l 90 B/
m’ B K R i Y 3% BEMEEC 4 R ( 30%
MEH) o S IFIE 5 & K In) 37 55 7K A4 7S i # 25
B, TR B 10 2t AR A R R K AR 0 s ROk
A, RN A SR IR R 43 6 O B VR (GB/T

1.1

7479 -1987) ffie St FEAY C: N B b 4R AE
20: 1524 h %, pH 7.2 ~ 7.8, ARG sL56 3 72
rhOE A= ) 28 AU AR B A I R 26 15 R PLJS TR
IR PRFR AR B E 5 5 K10 K15 KON RAE
WPl o 3 S0 mL 6.0 8 I 5 37 B OK I, OF T
8 000 r/minE5.[» 20 min YL L H, -20 Tk
FEORAF#8 T o 53 SRS S 3075 2L, S0 T 4y I e B
T TE A AR - 20 CUKAE PR A7 & H
1.2 HmEREELS DNA gREAMNE

A0 Ji JE N 45 0 40 T . DNA (4R BCR A E.
Z.N. A Bacterial Kit(Omega, £ H), £ YA
DNA (52 fU7 ik R FRH 0. 2 g {2 5 1Y A 1) 2 1A
F 200 wL 1 x TE Buffer H, f K% 33 3 000 r/min
7% 5 min, $%% 2 I8 OMEGA 4% DNA £ Ui
70 ) HARHRAE 2D BR324 DAk, 3 Bk Y
HMRFE] 100 mg, AR = 5 #Y [ A 20 L
15% 1) SDS, & )5 F 40 wL 1 Elution Buffer ¥ Jlii
DNA. 4 DNA JI 1% BUA#E K2, - 20 C A7
#wH
1.3 16S rRNA E[F PCR ¥ 1% % DGGE

R 40 7 16S rDNA V3 A 42 X35 i — X il
JABI ™, PCR R 1R & K R F 0L 2 2% 30k
[24] BOLAHR) 4 WL 79 1 1% Bl A6 =
WOCRE SR, HARH T E R BE E BE RS Uk
(DGGE) , 72 6 B2 5E AR BE 0 Bl 35% ~ 55%
Z 8] (80% f A= M55 2 7 mol/L %) JK & Fil 40% 1)
EETHB MRS, BRHKE R 10% . Wik
T B FE il E 55 €, H1 200 V HL WAL K 5 min, 2
HAE 110V 4R Yk 12 h, 23 Hr 05 ¥ W SCHk
[22],BIO-RAD Quantity One 347 &£ 53 #7 .
1.4 ZHYVREKEZENFRERMRERER
HE

DGGE % 9 U] 1 a1 i | v e )3 12 1y 910 43
B2 B MG 45 M B e . B R #K 4 MEGA
4 17 Z2 F AT, DLAF $2 7 (Neighbor-Joining ) 44
R R R E

2 45

2.1 EFZH DNA §y3Z2ELF0 PCR ¥ i

% ] Touchdown [47% PCR 4" 1455 m& DL 42 B AE
a1 5 2258 5 DGGE [y #8:4E,
B> I [H] 5 PR 2H DNA 9§ 38 P 48 45 T A9
OMEGA i 1 £ [N 41 $2 U2 2R, B )5 1551 23 kb 1Y
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DNA &4 (& 1) o ANl ] 5 28 AT RE i 1) 5 P 20
DNA [f) PCR "3 BoA A i e 5 1 (181 2) o

- 23kb

E1 FAEMBENEAFREEZSDNA W
TG R R B R ik
1~3.455.10.15 KX,
Fig.1 Agarose gel(1% ) electrophoresis of genomic
DNA of bio-floc samples at different time
1 - 3. stands for the Sth,10th,15th day.

bp
1000

600

200
100

2 AE A EWE B # & 16S rDNA EE A
PCR ¥~ 1 7= #) 3R B ¥ 5% B /R oK B 3
1~3.%455.10.15 K,
Fig.2 Agarose gel(1% ) electrophoresis of PCR amplified
16S rDNA of bio-floc samples at different time
1 - 3. stands for the Sth,10th,15th day.

2.2 DGGE g EIERSINER

Pl 3 55 fa Jig 3 PN 2590 1) DGGE 45 80 &1 3%
WIoRA 9 KAl 40457 (Bl ~BY) o 4kl 54 It
2/ W T i B A T N 2R TR O AR 2 A AR
. [l 4 A4 2 DGGE f5 80 3% KX B 5 7R &
E 53 A s, 10 d B S B H e 2, o 32 %55 d
BFRZ #5030 45515 d B e/ 40 26 5%, Skl Bt
2/ — R L T AN 2 e, Hoh
P &ar g Band 7.9 13 15 1 23 FEEE 15 R
A B e A, i B 3 2 4 1 B 2 2R 1A 9 B B AE
DNA JKF- 45 B 52 (9 2l 28 | B A= 9 22 11 0 1 ik

TR 2 K B0 A1 i B AE 4 1 1 o A 5 L 45 Band
16 TEREA T FE h 852, iy 2R BE U A i 72 b
FERHE, B R IE KT AT R
Band 10,19 .20 .21 fi1 22 K56 5 K4 Sk &
77 ,Band 8 1 Band 18 SN 2 153548 10 K iY) 4
SR 45, Band 5 NS 1S REEA; AR &
(Band 4.6 .14 .17 24) 4 5 F1 10 d i iy e &%
B 10 0 15 d By 2L 447 (Band 1.2 .3 .11,
12) ., #J BIO-RAD Quantity One 4.3.1 Xf 44
24 DGGE 45 8C I8 35 A A PE 2 At 36 1 o, 5
110 d 22 PR it 40 T R 7 445 A0 AR DL B s L a5 )
67.4% ;55 5 KA 15 RAMIE R B =& P ix
K, 105 40.5% .

B3 HE&BEANTWHEMELEERK
ik (DGGE) 53 & & i%
Fig.3 DGGE profile of intestinal content

microflora of grass carp

5d 100d 150d

4 AEFPEDERAERD
TR Bk (DGGE) 4 & B %
Fig.4 DGGE profile of bio-floc samples at

different time
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i e = 1
9t = =15
104 e NER ()
14 s
124 - 1112
o == SE I
51 =8 1 Iis
170 Sl L Ly
e |
T 1 al23T
21+ =pd 0]
21 4 1 1»
1 2 3
100.0% 67.4% 40.5%

5 AEMBEVERAERPTE
¥ ERKEX(DGGE) TEE
1~3.%45.10.15 K.
Fig.5 DGGE sketch map of bio-floc samples
at different times

1 - 3. stands for the 5th,10th,15th day.

2.3 DGGE BEWMEWEER R E. N
FF R P B L 3 45 R 53 47
A Ji7 36 N A ) DGGE 45 20 &3 H i 454

e eI PP 45 R N3k 2 i 7, R WL £ i3 N A W)
O M0 20 B A v T O R R R R R A R LA
L AUKT 0 I8 9 40 1 o

®1 AREFBZEHARER DGGE
] i A8 ol i 2R B

Tab.1 Similarity coefficient of DGGE profile of
bio-floc samples at different time
5d 10 d 15d
5d 100.0
10 d 67.4 100.0
15d 40.5 46.4 100.0

4= ¥ 24 DGGE 1y 24 MFIE 25417 (18 5) 1 58
BEM 7 J5, 3K A5 1 24 A kBT AN R T 8 AR
GenBank 1 {4 % 5% FE 415 o IN704120 — IN704143
24 A IR I TR Tl R R AR s SRR T
o - 28 JE B 49 ( Alphaproteobacteria ) .y — 28 JE B 44
woE wWOW
( Betaproteobacteria ) | it 2% 7 44 ( Actinobacteria ) | 2f
TEAF R 48 ( Bacilli) 2 2L 41 7 49 ( Bacteroidetes ) 2 6
YL 6) o o il 4 T AN RN AR TE B AN o 22 IADIE
B AR AR Y FE B A SR

( Gammaproteobacteria ) , B -

R2 HEEFEANTY DGGE HMEFHRENFER

Tab.2 The sequencing results of the DGGE purpose bands from intestinal content microflora of the grass carp

FwT Fr 5K/ bp GenBank H 40 J4 s A I H TR R0 42 FR (855 %5) L %
band name sequence size closest relatives found in the GenBank database ( Access number) similarity
Band 1 192 Uncultured Bacteroides sp. clone CGOF23 ( GU222188.1) 95
Band 2 172 Uncultured bacterium clone LaYa9 - 55(GU291764.1) 100
Band 3 -1 198 Uncultured bacterium isolate DGGE gel band B30 ( GU301246.1) 100
Band 3 -2 198 Aeromonas hydrophila gene( AB473042.1) 99
Band 4 -1 177 Uncultured bacterium clone LL141 - 6G4 (FJ675051.1) 100
Band 4 -2 178 Uncultured bacterium clone SC34 gene( GU293197.1) 100
Band 5 197 Aeromonas sp.57S -5(GU371697. 1) 100
Band 6 -1 198 Aeromonas sp.57S -5(GU371697.1) 100
Band 6 -2 198 Uncultured bacterium isolate DGGE gel band B30 ( GU301246.1) 98
Band 7 -1 198 Uncultured bacterium clone PB2_aai23g10( EU777823.1) 100
Band 7 -2 198 Aeromonas sanarellii strain A2 - 67 (FJ230076.1) 96
Band 7 -3 198 Uncultured gamma proteobacterium clone 00 YF9 ( EU810892.1) 96
Band 8 198 Uncultured bacterium isolate DGGE gel band B30 ( GU301246. 1) 99
Band 9 197 Aeromonas allosaccharophila strain JA07 (GU205199.1) 100
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Fr, %% 2T PCR-DGGE £ R 73 M7 2 1) 58 AT 1) 200 11 T 9 4 4 1567

Gram-, (f)ositive bacterial sp. D50066.1

Uncultured Nakamurella sp. EF125941.1
B2 10, 15d

B3 10, 15d

Geodermatophzlus sp. JD033772.1
Streptosporangiaceae bacterlum GU929203.

Mcus sp. AJ007003.1
BS5 15d

98

87

100, Agrococcus sp. HQ534341.1
— T804 "

73

77

B4 5. 10d
99 Uncultured

B6 10. 15d

Uncultured

99— Aeromonas sp. AF451252.1
L——BI10 5d

67 ;Uncultured Alpha proteobacterium sp. JIN40913
B16 5, 10d, 15d
100 E{’;télrobacter sp. IN244985.1

B14 5, 10d
Uncultured Blasotmonas sp. JF460960.1
83|:Unculaured Bradyrhizobiaceae bacterium H

100, Uncultured Rhlz(()jblales bacterium GU04743

B235, 10, 1

Uncultured Acidiphilium sp. GQ141791.1
B1110. 15d

99 ,Uncultured Agrobacterium sp. FJ572035.1
94 B20 5d

|_L— Uncultured Rhodobacter sp. EU639007.1

15d
66 Azospzrlllum sp. HQ677450.1
B15 5, 10, 15d
Uncultured soil bacerium FR732495.1
B75, 10, 15d
Rhodospirillum sp. D12703.1
B13 5, 10, 15d

94 Bacillus sp. AB533704.1
L "Bg 10d

Beta proteobacterium JIN125267

99
51 5

1 BC

9Leﬁt0thrtx sp. GQ243101.1
25d

69,B1
96[' B2
71, Acidovorax sp. GU255472.1

Iron-reducing bacterium FJ802336.1
B245, 10d

_IBR

0.02

L—Uncultured Bacteroides sp. AY510261.1

6 2440 FEHNE-LBEMFTIUN] FERRATRRZER

AL TRERHE N, y.
Fig.6 Phylogeny

A. Actinbacteria,y. Gammaproteo

B, o T BN, BC. ZFAFF R, B. T H 4, BR. AT 49

tree constructed by NJ method with 24 main sequences and similar sequences

bacteria, a. Alphaproteobacteria, BC. Bacilli, 3. Betaproteobacteria, BR. Bacteriodetes.

RS B R T A A A R A A A

.
3 Mg 2, BT g6 8 ) A 2 R R
3.1 EMEE AR IR T S A S T TR AT — 7 B, 7 5202 %2

0 B B K S TR S AL ST R G 3 BB

A HEE A A — 8 20, S5 55 W) U B 5
£ Ji7 38 PN 28 W) A0 TR R AT R A3 T 5 R R TR, K
VAR T y - AR TE B 49 1 B B TW‘?TETQIX]
MARGFRMAE G, EYE lE’J*’JﬁJZQHEIIﬁF*EP
RO 5 £ S, X 5 Zhao 45 jRTF5¢
SR HAF o - BIRH TN « - 2P HE 2
HOAS )8R Y B AR P R R 2, B - By -
AR TE R 20 ) A R AR B AT o — AR TE R 2,
W& AV L2 H LR, B W BB Sy s E
LR T EHTE R 15 d IR R, R IK
2 A E AT E R AR A . AR P AEY

KA B0 L R BR T K
H AL A A R A T R A A R
AEA R0 5 58 K K Bt o A BIF 5 v T8 46 T 44 Y
WBTE R A BE 45 10 K5 B3, A Z PR
TR, H b £ A B9 R 22 IRBE P R R
( Grampositive bacterial sp. ) 55 10 Kl 15 K1
A0 H M, B 1S R N B L R
( Geodermatophilus) 5 ¥ B8 1 J& (Acidiphilium ) 4,
RAHAEM S L E — B EA KT R 708
ARTALZZAK A W50 R W] 22 R (K 2 B 5 Al K F
%, R SRR L &, HL B 22 ] LU 31 224K DL b
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P18 725 T 3 i 281 B 2 P VG e 8 S5 A0 2%, T 8y 22 A4
1B B A R A R A 3 A 1 A R
AT ST PR B A2 W2 R U B X SR A R T RE
e 2B 30 1 R AEE R
3.2 AWMERAHLEEWHEERE

A 2R = AN RDE S B A A T Y
BT o - BILHN R, U o - B HE (-
proteobacterium) #1 Y2 1 J& ( Rhodospirillum ) .
AR & (Azospirillum) | HR I8 1 J& ( Rhizobium )
HMELAT % )& (Rhodobacter) . o — &I 1l J& 4 14
EQU BRI uRs S e I R DRV S R 1 e
o — 7RI TR R v RE A aE — AR 2R BEAE T K A B
o R AR R D RE v SR 2R B R
ST K SR U o - A2 TE T & T RE
A EZNEMN. 2B F 226G R
( Photosynthetic Bacteria, PSB) [ —Fh, |72 43 1
FYLA] A R AR K, U AR AL TS Y
BUKALEiE 85 2, ] A1) K 4 v i) 5 o e 26 fi
SEA P, AT DL I R Sk B IR AR AT R
PR AR R A AR 3Rk P
it % 12 0 7 9 5 0 ) fe B 2B KA AR KR 2 T
AR W | ( Azospirillum ) . HR I &
( Rhizobium ) 1) [& F A F REHF K A& ity 73 7385 A
oA g vl BEOK AE R A R & A LA RR
(Rhodobacter) J&—F 58 (8, A5 B 240 B , e 5 2 Bt
J5 R AT Z2 A 1, RE R P 22 b ik B4R Ay ik 5 A7
SR A IR B P, A 2R T i s
BB A A I 3 1 SR GE K ARG LY 00 ) S5
kG 7 IR B K ARG AL L RS G XA )
SR T T ST R B, A W) 2R AT TR K Tk K
TR AR 22 4 i S ¥ BV T2 DD S ml AT 9
3.3 EMZEANAEMBEHRASIWETE

T A W) 22 P A W) E B B A 7E A R 57 7 40
WK, ZHIIEFRE S KRR B b M
(Aeromonas) Fl + 3 ¥T & ( Agrobacterium ) “fj T %
A= B A I A YR AR B ) e A
WK AAR bR e A R B R BRI R &
MR Wi (Acidovorax) JR 55 5 K I 0955 5 @, A ©F
FUAR A B EERRET W E AN R A Y TE
15 7K Ak B R b 48 UKL 75 e 1 JE LN S e 1B AT B
AEEEMAT . LR P o A BB
T RE TR BT, A — S0 S M B i AE R T
BRI TR R G Y, X 85 0 T W) BN A0

HE BB EABR5E rh B R T 40 R 1 TR i
AREEAE 30 3k 3% — 2ok P B 55 o 167 50 1) 49 BT % Ak
SRR R A L I LA 3 A B SR, SR A
KRR RS E R R FE S LA A
I I 7 B AR 2k T AR B 2R
PR ZEHE 0 26 B, A IR B 5T AR R AN 15 d JF
IRk B DL, I H L JE AR AN AR X
R Z RGN E LA EEMEM, p-LIEH
( Betaproteobacteria) F1 4T & ( Bacteroides) 17 1F
FLRREIRNS F110 d, i & 4 N5 K0 FE R 55
R LA B R 2 IR T RS o )
W — 255 A T, TE R E A5 T RE AR A R T AR
FE G A Bl AR K 1) — 28 W BT (4 2E R L 4 2B T
48) Y ZEAHT B (Bacillus) A K537 % 10 d
AR S R B R Y,
T fi e 36 9% P AOK 3R T 1 g ke s )
FH T REAE 3 77 58 2 0 A K, 48 e LA 9 38 K i
B RS AR O — R AR B % 4
Ve 203K )& (Rhodococcus) NEHEFHFE 15 R
it B R S B )RR O T B 7 . Kurane
SEVOROR N B SRR Ay B R Bk W
(Rhodococcus sp. ) 19 S — 1 B Bk H B £ BE 7, 7
TEF 77 K AR TS V8 K 3 4 77 I K Ak 3 % 3 7K
J A B RS T RAEFRICR o AR R EDE B A
] [ B, 4 B HE 7% 45 # Ak T 3l 25 8 A i ot B
Fernandez 457Xt j F I 52 07 4% PA) 1k 2 00 T 7% 4%
R, — > Ak T 3l 2 22 1k 1 AR W BV 4E
FrEREMES R . BV EBTEE i &
R AN [) P 390 B A7 7 A S [ 1) Bl A= 4 b s T e
FETEAE 25 B VR (1 S04 W) R g, 3 A W) b s =2 1]
F B [) #0524 VR T B 0 1 45 5 B AR S AL K 4
o AW 2R AT AT RE T Ak 3 R AR i TR ) VR R A
PR A TR E e A B I RE R BRE T T
S o AHAR Y S 5 v Bl A P L A v AL A o A B
W, A Rt — .

3.4 HYZE A TheE R ALY R B B ( quorum
sensing )

ARG A ) 25 141 4l 1 DGGE 2% 73 H7 S gk i
ZRIREFRRN S 10 R AEY ZREMER R, S K
555 10 K10 20 TR 7 45 A0 AR L B e L B S R A
5515 RAMMERAR. WSS RENE 1S R, AEVE
PR AR P 2500 A e T W ol . IR AR A F AT
R, AN TR A N 40 B A ) R A8 T 7 A AR Y
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LR Th e 2y R E o A0 BRI N T RS [9] CrabR, Kochva M, Verstraete W. Bio-flocs

(QS) SR (48] o W5 H B9 Rhodobacter sp. M technology application in over-wintering of tilapia

Agrobacterium sp. ¥ 38 32t 240 T 1 1K S 1% R 52 90 [J]. Aquacultural Engineering, 2009, 40 (2):

5 2R R BSR4 10 G L c— 5 8T fi 5 42 ez |

E’Jﬁ}ﬁﬁﬁ?é“gi A Beillus sp. i SE A S0 [10] Azim M F, l._lttle D C. The biofloc .techn.ology

(BFT ) in indoor tanks; Water quality, biofloc
ﬁiﬁ& LS B % e Jy 4k 15 S At P ﬁk‘*““] ° composition, and growth and welfare of Nile tilapia

Aeromonas sp. 1 1 VRN 7 28 M b AR 1 gL OF ( Oreochromis niloticus ) [ J]. Aquaculture, 2008,

AR E A W) JIE )RS i, of 22 A 5 4 1) 4 45 ] FE RS 31 283,29 - 35.

—EVERRSY . ASZE Y Rhizobium sp. il it BEAK [11] Burford M A, Thompson P J, McIntosh R P, et al.

AN 7 A AR IR 25 K N AR R B H R AT IR A , I 4t +f The contribution of flocculated material to shrimp

A ZEF ﬁzﬁmz- o ZH B W R A Y A T YR ( Litopenaeus vannamei ) nutrition in a high-intensity,

AR A B T AR I R A 5T R 45 R AR IR zero-exchange system [ J |. Aquculture, 2004 ,232 (1

50 o A A S L) T BLTE ~4) 5323 7537

[12] Wasielesky W Jr, Atwood H, Stokes A, er al. Effect
of natural production in a zero exchange suspended

S E LWk - o

microbial floc based super-intensive culture system
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Analysis of bacterial community structure of Bio-Floc by PCR-DGGE

XIA Yun'?, YU Er-meng', XIE Jun'", YU De-guang', WANG Guang-jun',
LI Zhi-fei', WANG Hai-ying' , GONG Wang-bao'
(1. Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation ,Ministry of Agriculture ,
Pearl River Fisheries Research Institute ,Chinese Academy of Fishery Scienes,Guangzhou 510380, China;
2. College of Fisheries and Life Sciences,Shanghai Ocean University ,Shanghai 201306, China)

Abstract. Bio-Floc consists of phytoplankton, bacteria, aggregates of living and dead particulate organic
matter,and grazers of the bacteria. It not only can regulate water quality ,but also can supply the food protein
for breeding animals. For the study of bacterial community structure of Bio-Floc in freshwater culture
systems, the key technologies of Israeli Avnimelech team about Bio-Floc in the field of aquaculture were
used in this paper. Glucose was added as the carbon source which makes a C: N ratio of 20: 1 be maintained
during the experiment. The bacterial communities of Bio-Floc were analyzed by using the PCR-DGGE ( PCR-
denaturing gradient gel electrophoresis) on the 5th,10th,and 15th day,respectively. The results indicated that
the similarity of bacterial communities was highest on the 5th day and 10th day which was 67.4% ,and was
lowest on the 5th day and 15th day which was 40. 5% . Diversity of bacterial species in the Bio-Floc was
maximal on the 10th day and minimal on the 15 day. The acquired sequences of 24 bands in DGGE gel were
performed by BLAST searches against NCBI database, and the sequences including the closely related
sequences were aligned with Clustal W program in BioEdit software for phylogenetic analysis. The main
microbes represented by 24 main bands in DGGE gel were Alphaproteobacteria, Gammaproteobacteria,
Betaproteobacteria, Actinobacteria, Bacilli and Bacteroidetes. Among these bacteria, the «-, B-, and -
proteobacteria are the major bacterial groups,but Actinobacteria bacteria exist on the 10th day and the 15th
day. a-proteobacteria was the dominant bacteria during the entire process. The specific bacteria at different
stages were usually the flocculant-producing bacteria; Acidovorax, Aeromonas , Agrobacterium only for 5th
day; Bacillus, Rhodococcus for 10th day and 15th day, respectively. This study first found that the
composition and diversity of bacteria of the Bio-Floc used in freshwater aquaculture systems are extremely
rich. The study of functional microbial composition of the Bio-Floc may help to lay the foundation for the
further application of the bio-floc technology in actual aquaculture production.
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