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WME: N TRAZRASLEMATIR AR A A RS HAFHAN DR, AFEXA R
VE o BB i L %k A (PCR-DGGE ) # 8 & 1 R 1B #H o 2 A & & fp i 4 A 4 o 0 o A% 9 4
WHAT B, ERET,KEA G AN A D RS 5 A4 R A ERK(HE
MHE24%) BEABEAHATHSHERES TEARL, F2AADREFALTERE
FHR-—SMNFAMET 2UA RS HEXARTALEE R KRB ZELT FXHF
FREMEUAMEAE., KBEAARDRFHEFTHOHERET IR AUFE AT AL
REMAELHEE; AR AA DR A FNFEFRET ARV AT AT RN E %
W okBEKERE. FAXRA, GRRASERENADEFAL ATRSAHBERT X
DESHAEASEE CNH TUFESAERAA DRSS A NN 2T, RNAK/A
ADEFEKBFETRSAMERHTUTA TS RERNLE TR AL FRALERET,
EHBAORERASIXALIR e FARARNIRY , S FEEEL£WLIFTRFE A

BHWAEKMERTM

KEIR: AUEH,; FUEE; ATRAFAR; KeELa

RESES: Q938.1; S963.7

K B 5 ( Micropterus salmoides) , 15 4 i
fyi, J& B J& H ( Perciformes ). X F £ #}
(Cehtrachidae ) , Ji& ™ F 3 [ i 1) 4 J& 2 M % 74 79
PRI 7K 2, 2 — il PR B 6 56 \Ho ) i AR R T
Gy GE R A SN E AR RE TR
T 1983 AR G| BEOK 1 Rt 3 T 1985 4E N T
SR o FRT, TR K T AR R A
) 16 75 t, BT Bk e [ 2 4 0 IR K 57 GE
Hez " R R O B 3R O 28 R
Pl AE S H R SR B A 7 AT R T AR DK i 2 £
VS B AR 5 U8 I U 4 DK B 2 (R 1 A
AN T B IRR O, T L O Y R —
AR S TR TP Y B0 A W) R BB R AR AR AR OK
FRGE DRI, B0 5 | R R TR O R AT A A
99 7 (Ranavirus ) Y95 1 2% 50T BE 2 B o 7K

%5 H #5:2014-07-28 &8 B 85 :2014-11-04

MRS A

i R Py 5 R T A A B DY Lk T SR AT
T 5 R A K 2 £ 45 MR 7 b e B SR
POHBFL L, KA BRI CEHET 24,
Jet oy g . LA THE AN LIRS B K
SR P S W BE AT T AR R A KRR T LA
BB TS e R bR N R
PE' S E A BT R, 2 R R R B
F it R 5 0 28 gy 10 TR RO 2 R AR O A
Bk 2 St 5 e T 0 28 g 3 TR R T AR (R i
STENOIR(E I AP NI U (1 I i N7/ W G AN
( Oncorhynchus mykiss) g 8 P JEEBE B & 6 # 1
SR UL AN BT R R AN ) A - Sy
N T ¥ 5 % M ( Lemna minor L.) %} B £
( Ctenopharyngodon idella) fig 18 & #f 19 32 W 3%
R R i T A 26 B AR B T A0
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TS E 43 HE A W R B0 T B M R 1
S gy T AR A 2 T TR T SR A SRR
T R — A (R BT IR

75 PR B B I HE UK 2 R (PCR-DGGE 4K )
S Fp T 16S rDNA JE PR £ A | %5 AR 76 B
T R FFD B 2 5% B OO — Fh
Y L, B T A% e I W BF AT 1k R BR
i, AT E 2 B 3 BT BF 5 £ 25 1 3E B A
IG5 . A B 554 R F PCR-DGGE # R
Gy SR T v 2 AN T A R 2 B A 1T B fy
7 3B W Bf 19 PCR-DGGE [&] 3% , 43 Br €] 3 H 3 1k
St 5 0 SR AT I R I 45 L T AL T
e 2 DR X A 1T B i T R W R S 7
gk B N T A AR T % 45 R AR
i

1 MRSk

1.1 SKIgs#

TET R4 b 1L b X R 4 4 11 3 33 (T AR S Oy
0.4 AWUAES , ABOKHE 2.6 m) , 4% 467 75/ /31
)% BEBOBORAR Ry 5 ~ 6 em (YR F R B (180 %/
500 g),2 I 45 R N CRC A iR, 53 2 1
MR K2Rt BRI W K IR H R R
J7 B TE K 26 ~30 C L& W] EE 32 ~38 cm,
pH 8.0 ~8.5, 4 N 4.8 ~9.3 me/L, 4 K
E TR TR, FE3IMMAR,RE24 RE
R Ry, FCrb D2 1T D 2 1t 3R L3 BB 6
12 B[ #E(151.0£6.8)g]; N2 D AT G
TARL A b o ol i B 6 R, Ak 12 B[
(123.0 £10.7) g] . S50 F UK &F 4% 0 0y DK VR 1Y 88
@] % ( Decapterus maruadsi) , YK fif 2% /1 A\ T fic
BRHY RS IR R 1,

x®1 AIRSEBMKERENERAS

Tab.1 The composition of artificial diet and

iced trash fish %0

ey N L Bk Uk fik e a1

composition artificial diet iced trash fish
#L 4 1 crude protein 43.0 20.0
MG crude fat 6.0 4.4
HLET 4t crude fiber 5.0 0.6
K4y ash 15.0 4.7
7K 5 moisture 12.0 64.3

1.2 HmEl&E

AT B LT 1w 5 A OO BT, 4T T
JE IS, TG B A 2 45 FL A FORLT AL B i 38 87
JE WU TR T T A 0 A TP RS A B
O SN BE  $ 4 T I A B AR K vk, S mL EP
YW ERENEY RS ET -20 THRAF
#wH.

1.3 BpiE4E S DNA R E

%18 40 S DNA R4 2 3SR ] Stool MiniKit
R & (Omega, SE[H ) , B4 BR 2 BUZ 0] &
W], DNA $2HUG H 1% Biisiki , - 20 C {477
#wH.

1.4 HeRE PCR ¥R 4L

A% 20 7 16S tDNA V3 "] A X # it 1 %) il
M1y, b e BiEs I 5" R smidsm 1 4~2y 40
bp ) GC & 4545, 519 V338F-GC:5-CGCCC
GCCGC GCGCG GCGGG CGGGG CaGGaa
GCACG GGGGG ACTCC TACGG GAGGC
AGCAG-3'; V534R . 5'-ATTAC CGCGG CTGCT
GG-3', i FifF iR A9 LA A ml A . 1 51
¥ V338F-GC Fl1 V534R X} B 4 Jiy 18 41 & . DNA
#4757 PCR ¥ 3 Fz W {& & : ANTP Mixture ( 10
mmol/L)1 pL,10 x PCR Buffer( 7 Mg** )5 uL,
V338F (20 nmol/pL)1 L, V534R (20 nmol/pL)
1 wL,Taq B (5 U/uL)0.5 L, 44 DNA 1 pL,
IR K % 50 wL. PCR "B 7 .94 C FiAs
5 min;94 CTA5PE 30 5,65 ~55 CTiB &k 30 s( &4
fE¥FE 0.5 C),72 CHEH 1 min, 20 4 1F
94 C7stE 30 5,55 CiH 4 30 5,72 CHE 1 min,
10 ANEFF 572 THEA 10 min, 1% By g b K5
WK rE¥r ., K Omega Gel Extraction Kit( 38 [{ ) %}
PCR ¥y it 47 [l i 24k .

1.5 DGGE BB 54#

DGGE ] 10% (M/V) %N ¥ Bt I B
(acrylamide/bisacrylamide 24 37.5: 1) , 28 PR 7| 2
PERE E T TE 2 35% ~55% (100% 722 14 57 & A 7
mol/L JR K Fl 40% 2% 8+ W Wt e ) , 2 vh Wl
1 x TAE Buffer (40 mmol/L Tris-HC 18. 0, 20
mmol/L B5ER 44 ,1. 0 mmol/L Na,-EDTA) , PCR
7= 4>k Fl Bio-Rad D CodeTM Z& 4% ki il & &t ( 52
) AT 438 . MUK AR R 60 C L SETE
200 V LR R WL YK S min, RS 7E 80 V HLIE R
HLIK 12 h,
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1.6 HBETHEY . ZERMNFE

¥ 1B i DGGE 8] 3% v i i i) St v AR
SEACH AT bR I BB El, in A TE (pH 8.0) 2
W, I g AR R AT 93 . B 519
V338F;5'-ACTCC TACGG GAGGC AGCAG-3';
V534R:5'-ATTAC CGCGG CTGCT GG-3', PCR
JZ WK % : ANTP Mixture (10 mmol/L)1 uL,10 x
PCR Buffer (& Mg’ " )5 pL, . F sl 9 (20
nmol/uL) % 1 uL, Taqg DNA & (5 U/ul)
0.5 uL, B Ag DNA 1 pL, fin W2 K & 50 ul,
PCR J [ &% :94 C Wi 28 P 5 min; 94 C 45 1
30 5,65 ~55 CiB & 30 s(HMEHFE0.5 C),72
CIEAH 1 min,20 NEFF ;94 TAM: 30 5,55 CiE
k30 5,72 CHEfH 1 min, 10 PMPFFF ;72 CILEAH 10
min, } OMEGA 7| £ 2lifk i) PCR =) 5 #k (&
pMDI19-T & 22, #8 i %% b Escherichia coli IM109

4 I35 Is I7T I8

EZ M. AN % R (100 pg/mL) Hik-f
Bt 47 55 5%, vk B o [ , 1 v PCR A I ff A
PHE O o PR R Al 25 LIRS IR 20 W I

2 4

2.1 @ERASKSEAXROESFERE DGGE
Ei% & r

XiF 2 20K 1M 6l 1 4N Y 16S tDNA V3
Ji BLilF AT PCR 14 J5 #4 £ 117 6 1 #F DGGE 4% .
ARSI ] v 2 2[R A B B L B AL Y A
1255 . DGGE & 3% nl DL i s e e i 2 41k 1
P i R AL RS A SR 2 b, B 1 R 2
2 ALK 1 MR E TS DGGE &4, K A 28
AN Z%41 (Band1-Band28 ) ¢y W] g H. ] D) S 3], HL
Hh ok i 21 RS S Ol 20 S BRDRHAL R 15 R (2
HEA T FRILHFKN)

I9 I10 I11 112 Al A2 A3 A4 A5 A6 AT AR A9 Al0 All Al2

Bl 2AXROBHFFERHNTHERERKAEX(DGGE) 5 B &L
I~ 112 PKBEZH s AL ~ AL2 faRHH, R IR 5l B ~ B28 fRERECN W i ] S 50 40 17, 13 L35 2
Fig.1 DGGE profile of intestinal microflora of both groups of largemouth bass

11-112 :iced trash fish group; Al-Al2: artificial diet group, the same below. The bands from Bl to B28 represent identifiable bacterias

which are distinct, details as per table 2
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1 4 AR 5%, A5 B AN IR ERH W I F1 B 6 iy T TR B o b 121
3 = = = = - 2= O =T == = OF == = = ==
4 B —_ —— —_ 1 4
8 —— —— —— — —— 8
9 R S A S G A O S g S X
10 —_— o —_— —_1— - 4 —— 41— 4= —— 110
1 —— —— —fuan P R . 1
E T T - T T T o TE E
3 o g o o =TT T T T T T T T T T3
3 e — = = = 0 =4 I 1 4 1 1 1 4+ 1 L+ I Jd_ _1
2 -t =+ = 4+ - 4+~ 4= 4= — }+ |+ 1
2% — . —t B T e T S e e R s el SR S S/
27 —_— — —_— —_—— e 27
28 — e —_ et 28

n n 3 4 5 16 7 8 19 110 ni n2 A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A1l A2

B2 2AKRKORSFERFHTEHELRKREX(DGGE) 2B E
Fig.2 DGGE profile of intestinal microflora of both groups of largemouth bass

BET R PR 6 i G TR R S MR E R R UK
(DGGE) /» Z &, #) A BIO-RAD Quantity One
4.3 1k — 2003 Fr oK i 20 5 f)RE2H A AH U . 7R
FIIPE 0.24 Ab 2y JF ol 2 4% T4 T, — &2 vk it

0.24 030 0.40 0.50

0.60

U1, 75— Fo DR AL, WD 2 4 S £ (1) i 3E TR A
1% 2H LA A A7 A W I 22 5 T 2 9 A% A A AL
s (1813) .

0.70 0.80

B3 2AKXRORSFHEFHNETNEEE (DGGE) BiER XS E

Fig.3 Clustering analysis of DGGE profile of intestinal microflora of both groups of largemouth bass

2.2 DGGE B EHEFRAFRHVIEIE. N
F R FF 5L 3t 45 R 5 4

KRG iz 18 A 42 %) DGGE & 3% 14 m] 73 Bk
sl 2y BUIRG  BEAT SRR, K PG 1)
51l BLAST Rt )3 #E A7 A AR HL e BT HU A B9 e
B 5 58 i w9 )RR ARLPE 9 T AE 97 % ~ 100%
Hob Ay 18 7SI AL 100% , 4 14 25751
NARBEFRAE (K 2) .

3 dhe

AWEFE R GRR A  k G 21 22 1) i 3 R A
BARAAE B, HL 40k 21 Jig 3 1 A 22 B PR AR T 0k
2, F ISR N TS & RS TR 1 R
BRI AN A BT TSR, 0508 w4
B G P i PR AT AR AR G E TR
1 2R B e e 2 e ol R ) 2 A B R L 5
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R2 AOEBYBHEE DGGE BMAFHRENFER

Tab.2 The sequencing results of the DGGE purpose bands from intestinal microflora of largemouth bass

SR Fili 5 Genbank £ 45 g H L X S A7 I 114 T8 i 44 B HAAALE/ %
band types band name closest relatives found in the Genbank database similarity

band 1 Rhodospirillaceae bacterium £T 82 1% B} 40 7 99
band 2 uncultured bacterium 7 5 75 40 i 100
band 12 Clostridium sp. bacterium 12 i# J& 40 1# 100
band 14 uncultured bacterium > £ 3% 4 1# 98

g s ) . | s Al b

common bands band 21 Edwardsiella hoshinae {§-F} % {46 T 100
band 24 -1 uncultured bacterium 7 35 35 40 i 99
band 24 -2 Stenotrophomonas maltophilia W& % 2 75 £ %Al 7 100
band 24 -4 uncultured bacterium 7 55 75 41 4 99
band 26 Cyanobacterium W5 40 100
band 4 uncultured bacterium 7 55 5% 41 7 99
band 5 uncultured bacterium 7 55 55 41 4 100
band 6 - 1 Clostridium sp. bacterium £ [# J& 4 14 99
band 6 -2 Alphaproteobacterium o725 % [ 44 41 100
band 7 - 1 Plesiomonas Shigelloides 2% 75 %% 4 5. I 100
band 7 -3 uncultured bacterium ¢ 1% 5% 40 98
band 8 - 1 Weissella sp. bacterium % 3l [C 7 )& 40 100

PRI AL 5 Pk A% band 8 -2 Carnobacterium sp. bacterium [N &+ # J& 4 i 100

specific bands in iced

trash fish group band 8 -4 Plesiomonas sp. bacterium 405 ¥}l B4 J& 41 B 100
band 11 Plesiomonas sp. bacterium 4[5 B it 15 J& 20 75 100
band 16 uncultured bacterium 7 B 75 40 i 99
band 17 uncultured bacterium 7 B 75 40 i 100
band 18 Bacteroides sp. bacterium ¥ 7 J& 41 99
band 22 -1 uncultured bacterium 7 5 75 40 i 97
band 22 -2 uncultured bacterium 7 5 75 40 i 97
band 23 Clostridia bacterium 2 [ 44 4 1# 99
band 3 Clostridium sp. bacterium ¥ # J& 4i p& 99
band 9 Brevundimonas diminuta T [ 55 % B0 7 100
band10 Cetobacterium somerae 5 FF 7 100

TR 2 A e S band 13 Flavobacterium sp. bacterium % T 1# J& 40 14 100

specific bands in artificial band 15 Chlamydia A< J§ {4 98

diet group band 19 Leuconostoc citreum ¥7 12 B 8 Bk 5 100
band 20 Clostridium sp. bacterium 8 B J& il B 100
band 25 - 1 uncultured bacterium % 5 3% 41 99
band 25 -3 uncultured bacterium 1 3% 40 99

b T R R BOR 2 B0 W T AR A, T K
fif % £ JS A 28 1L W BT 0B Ve AR A AR E
HHF A WO WA A T el A AE R BE 2 R
PRI N I TC A5 e i 5 A 1 A T 2 R AR T T K
e PERH A ARG, 2 T 5 BOHR B N AR A R T R
7B NN N B e AR R S

2 R R Bl B R W A DR W R
( Rhodospirillaceae ) | 12 B J& ( Clostridium ) | {3 %}

F BT (E. hoshinae) Vg 77 25 78 1 HL U I (S,
maltophilia) F#; 4 7 ( Cyanobacterium) , #1412
Bl3k J& 25 JE % 1] ( Proteobacteria ) | o-7F & B 24X
( Alphaproteobacteria ) . a ¥ @ B
(Rhodospirillales ) , j& {5 7K 7K {4 Fl {% 7K £ 25 & UL
MBUEYERES T MR R 2 A it
A0 T, Jm T )R BE T 1) (Firmicutes ) | 12 1 49
( Clostridia ) . #8 7 H ( Clostridiales ) . ¥ & #}
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(Clostridiaceae ) , A l¢ 38 FK A £ P £ 3 i 38 N &%
HREZHRER SR .

AT 0 & ( Bacteroides ) 52 K fif 24 K 11 7R 65 i
R A T 2 — AT R TR B e A s
FE T B SRR R B A W 3 T 2SR
5" A A A AR . RTIIAEST & B,
R 8%t £ 0 5 N (Homo sapiens ) (¥ ( Sus
scrofa) W N W7 & B3 VAR O 2021 L WA F 5 W
WG 28 N U0 TR S TR RE T Y L ] B R
A P B 0 0 0 2 R0 Sl A ES J 2 ES e i I L R
T B JRERE TR MY A O, T B Sl Y i ) 2
T AN L . W R B N R
B DAY O T B 4 A I I T B A oK e R
(SPNIRES Ao B D SR S T
ASCHE D i 20 A I S HPUAT T, A DU DK B i £ vp ]
RE T A B 2 S 20 T B DK i 2 £ 1) R A 40
B MR AN TR A R 1T R il T v R I A R 2
ORI 2R A R A8 T B 5 H TR R P DL R S
JEEREDE Y LUARL T B A OG o K4 K 11 B 6 iz i
I S~ SO O S 7 Y A 1 = & S I =
( Carnobacterium) B8 W K & J& ( Weissella ) F11 4%
M B & ( Plesiomonas) ., P B AT T A BRI T
A2 ARG B B T i e A
TR HE B AT BB 2 p T UK B 5 I ) ek A B e
ST A TR AR BRI T S IR GE K AR FNIR K A
R DL A T, b i 28 AR B AR ML T (P
shigelloides) W| J& v] 5| & A\ 2K 7 B % 1Y g i
B TR A 5 T AE S KGR ROR TR G

ek 2H R 1T R 6 i T R R R S A T TR
W FF & )8 ( Flavobacterium ) . fii ¥ & ( C.
somerae) F7¥EBH Bk E (L. citreum) B G 55 I
P ( B. diminuta) f1 & JF AR ( Chlamydia) , B
AW 5T R B AR 1 R G gl vp gy B Y 23 AT
YRR A T AR T EAT R E T %R
A TR R 1T PR A OB RS VR T, 16 A
Tk — P WEoE . BT R 4R R B, 1 A
BT ASHIE ST P O I A A T B A BT A
TS A D REZH K E 2R 65 X6 4E A2 3R B, 19 7 K A F
R 4 s R 10 8 65 A ) Rt 4 AR R Bk = 2 T 3L
12 B B R R AR N

Tt I AR 2 Al A 2 R DR 1 R 6 i T R
RELL R, dn il bk i 22 55 45 T R B3R JH K AR b
B R B S IR AL AR ] 3 AR [ Y

IR B K 10— 25 5 Wi K AR R B R 11 AR
SRR MR T A G A0 T Sl A 1 T R A
AR E A, 95 18 3244 9 5L A 5
U NGO VS L PR oF RN | S S N
fiy gy 3 P 1 A T 2 R A AT RE K BT T I K A
HAHTR, AN 2 2 R R i T A Y 21 R TR R
Y TR JE O A A0 B TG A A T 2 K R v
MR IS, B A A G 4 7K PR 85 ol A 21 L9
B KA S e I AR SR R
FrGH 8 3 5 G 20 B R A i U T PR
MR HATIR TR Z ok A N TRk BRI A it
— W5

B2 AEDRREE K T R B g 3 P A AR
Al AR B S N TG A DR 3 55 By TC T il R
TR I FL Wi P 35 Al EA 1 AR TR SR A S I R AR
SR AT LA ) A C A R R i A TR 1 R
i 8 ik B ) 25 A T, DA E R IR B AR K
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Effects of different diets on intestinal microflora of
largemouth bass( Micropterus salmoides )

YU Ermeng', ZHANG Zhennan'’, XIA Yun', XIE Jun'*, WANG Guangjun', YU Deguang'
(1. Pearl River Fishery Research Institute ,Chinese Academy of Fisheries Sciences,Guangzhou 510380, China;
2. College of Fisheries and Life ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract; Largemouth bass ( Micropterus salmoides) has become one of the important famous freshwater
fishes in China since the success of their artificial breeding in 1985. However,iced trash fish from offshore is
still the main feed during the culture process of largemouth bass,and long-term use of iced trash fish not only
puts pressure on the resources and environment, but also brings some of the original ocean pathogenic
microorganisms into freshwater aquaculture area. Replacement of iced trash fish by artificial feed is an
inevitable trend in the industrial development of largemouth bass,but in fact,the progress of extensive use of
artificial feed has been slow. It’ s reported that demand for fish feed or nutrition is closely related to
composition of the intestinal flora of fish, and differences of fish diets also affect the composition of fish
intestinal microflora. So,to explore the nutritional needs and feed configuration of largemouth bass,based on
intestinal microflora,is a valuable new exploration. In this paper,intestinal microflora of different largemouth
bass including feeding iced trash fish and artificial diet were examined to assess intestinal bacteria community
structure using the technology of PCR-denatured gradient gel electrophoresis ( PCR-DGGE ). The results
showed that, microflora composition similarity between iced trash fish group and artificial diet group was
249% . Compared with the iced trash fish group,the diversity of intestinal microflora of artificial diet group
decreased. The analysis of the common and specific bands from two groups of largemouth bass demonstrated
that, the common intestinal bacteria of both groups include Rhodospirillaceae , Clostridium , Cyanobacterium ,
Edwardsiella hoshinae and Stenotrophomonas maltophilia; the specific intestinal bacteria of iced trash fish
group were Bacteroides, Carnobacterium, Weissella and Plesiomonas; the specific intestinal bacteria of
artificial diet group were Flavobacterium, Cetobacterium somerae, Leuconostoc citreum, Brevundimonas
diminuta. In sum ,compared with iced trash fish, artificial diet reduced the diversity of intestinal microflora
and also inhibited the quantity of probiotics of largemouth bass. It’ s speculated that slower growth of
largemouth bass feeding artificial diet may be related to the decline in the ratio of Bacteroides to Firmicutes.
The results of this study suggested that,in the future,the probiotics such as Bacteroides could be added to
artificial diet for improving absorption of artificial diet, and further promoting the growth and nutritional
absorption of largemouth bass.
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