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koreensis)5, VKEE 0 1R R BERF A S5 7 AR N BT B B K 8 (Moellerella wisconsensis)% . M\PCR-DGGE%g
SURHAME R, A [F) FE R} U] 577 i (14 7 T8 20 81 2 1 22 e B0 A2, AEBAEA R 11.9%—42.6% 1K )i7 38 B HE 1Y)
DGGE #5 4 Fi H 4& 75 11 H'$8 20 (Shannon-Weiner 18 50 55 =i N HC A 1A BRI FR UK EE V AHFEAR, 15 212,84, S AKI1)
JRUK A o DRI PR SR VIZHRE AR, 92,46 AFFFi 485 RS B, BEMRN TLHC & kRN K 6 £ 2 5o i fiz o A 9% 7= A=
S, A N TR I A B A — T AR RIAR . A, SR 17 TE VA PCR-DGGER 80 1A B T 1% i
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— e ST AT T I Ak TR G I A5 R A R
28, JE7R T =AM K M(6.0 mx1.5 mx2 m)H,
F-8:00F1 T 2F-16:007) A 1 £ B EL A 1Ak, H #K
BRIV BAEBM /3. G0N, BHASER
FEE5.0 mg/LLL_E, pH 7.00+0.2, /K#E(25+1)°C, i
ARMEAEIL0.2 mg/L.
1.2 It

Z W ARHEC 7, 7N T RC & Rk 4H (R R
2518.0 kJ/g, & DF M0 10% 20%-
30%F140% T FH B AL 08 28 1) BE Atk fal R, e ) 45 4
EREI S A IS LA 1A kL, TR S5 40 H
It 98, FIRY KIEIR G IR R, Ja RS JiE
JEZHLEIREL, B2 1.5 mmZA A, HARRT JF-20C {#
e H .

BEHLPR G FE . RS — BUW IR T == K
W B IR YNk, 208 )5 Phik KRS 25 5] B B (25.27+
0.40) gBf AL/ FC R0 K G, MFIEE30R,
HINEE, HIIHE N E3%—5%, R
L322 . EFRIESKI S R E, 1% AR AR
R0 ZHL AN xS R 2 ik 1) i 3 R R i T N A PR
T KEJEHI1.5 mL EPEH, B-80°C A7+ .
1.3 BiEEE SDNARTEELK 16S rDNA V3[Xi™
1z

V1 B B S DNA ) 52 UK F 2 (8 2 R ZHDNA
FHGRAF & (L TIANGEN) S B i Bl 1T . SR )5
FIF 51 #1357F (5'-CCTACGGGAGGCAGCAG-
3)F1517R (5'-ATTACCGCGGCTGCTGG-3")#E4T

PCRY 3, H i IE 7 51 ¥)5 3m ¥ NG C-clamp (5'-
CGCCCGCCGCGCGCGGCGGGCGGGGCGGGGG
CACGGGGG-3"). PCRYKZ N10xBuffer 5 puL.
dNTP 4 uL. MgCl, 4 uL. 5I#)(10 umol/L)%%
1 uL. Ex Taq (Ki%TaKaRa) 1.5 U. B DNA
20—50 ng. K EAEKHNFE50 pLo

PR 94°C MM Smin, A& 1min,
48°C P 1min, 72°C 4EA# 1min, 30MEFE; 72°C ZEAH
10min. JE4:1.0%35 I HEEIE vk =) 45 58 . K
PCR4{ALR ] & (K% TaKaRa) #5100 uL PCR“ 4
W4 230 ul, 20°CLR1F
1.4 T340 ERRBS L ik A2 T BT

K FDcodeitl FH 2245 A5l 2 45 (Bio-Rad, 3 [H)
BEAT AR M B Bk FEL UK (DG GE), 28 T 40%—
70%, BRI N6%—12% (m/v), EFEE 15 L,
60°C 65 VHk16h, SYBR Green%:tf. FGel Doc
XREEE BB A (35 E Bio-Rad) 11 .

¥ DGGE B3 & B W (17 7 4% 7 F LA %5
f# Fl TaKaRa MiniBEST DNA 4fif ik 7 & (K i%E
TaKaRa)#TPCR™= 4tk . {#i FH Tiangen pGM-
TH#EETE IR ESTOP10EK 2 A4 (b 5
TIANGEN)H#EAT e % . ANFE ik B — PR
BEAS 20 B VA 530, RR B, SRR, (ET7 51
Y)(5-TAATACGACTCACTATAGGG-3")M (I
A 95 E ABi3730xL DNA Analyzer).
1.5 HESH

FQuantity One 4.6.35> HT 8 fF X PCR-DGGE |

F1 HEAESRARNES
Tab. 1  Formulation of compound feed in the experimental diet
J7EHngredient - . %‘%Conten\ts (%) - -
oE A 10% 8R4l 20%F R4 30%F fR 4 40% 4L
4 ¥ Fish meal' 58 52 46 40 34
7 #1Soybean meal’ 0 9.07 10.78 12.48 15.50
Hae 3 3.42 7.72 12.02 15
ZiHSoybean oil 2 2.8 2.8 2.8 2.8
TH ¥} Wheat meal 343 30 30 30 30
ﬁ?ﬁ'ﬂ_ﬂ(%VcﬂVE) Premix (Not 1 { { | |
contain V¢ and V)
JHA Choline chloride 0.2 0.2 0.2 0.2 0.2
TR — 2 #5Monocarp phosphate 1.5 1.5 1.5 1.5 1.5
125 A Crude protein 42.07 42 42 42 41.68
¥ B Wi Crude lipid 8.43 8.78 8.80 8.80 8.67
i Z W Lysine 2.82 2.78 2.67 2.57 245
H K Methionine 0.95 1.00 0.96 0.93 0.91

Vi MR, 2 A R(60.2%) 5 T RURIR, BB 1A R (43%) 5
Note: ' Fish meal sources, protein content (60.2%) etc.; ? Soybean meal sources, protein content (43%) etc
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TEREAT SR AT IC B A M, 2 R 4R B Shannon-
Weinerf& $(H) &R ", RSO IR T 24 U AT it
B
'=YPlogP;

Horb, PORKIE gk LK AT Be M, P=ni/H,
ni M — Z T IV R, HORUKTE % B ith 26 BT A 1 U
R, KA UPGMA (Unweighted pair-group
method with arithmetic averages)yZ it T #H AU S 24
SHi". FIDNAMANG.0.3 %24 G S0 5% 1) )5 91,
It N\ GenBank ¥4 B2 147 LU X, 437 25 DR AR BL
HHERFKEW .

2 #R

2.1 BHEMEYIDGGEIS S BS54
ANFEERN TR AR oK E )R 56, i
BN AR BE16S rDNA V3XPCR-DGGEFE 4L

VI VI \ v il Il I

BB 178) R, B 6 i R FR 88 DGGE i |3t
R 2121 2% 7T S50 1 2y, DKEEE £ ] 9% 1) i mT 5 5]
26 175, a2 I A 115k R
et ST, 84 104 124 17H120 9 & FalkH A
FrRER AL AN 7 257, WEAT2. 7. 8FI20 MUK Ef
T IR B A A R S 2R . BB AR LM SR A (B
14), DAVIFS FE S ONARAERE, T —V 5 AR A 1A Rk
PR R Bl A R AR T, AR B B R ik 7 7.8 %,
VI VIS5 g ok e o 7] P T i 17 388 40 1 2% i, FEARALL
P B 151 2966.5%, 3 BRAE [R) Fh R B A =0T, i1 16 24
Wk A E . MBS E R AR R, (HAEA
[) 75 A 2 k1 7 TE 4 B DGGE 2 S o B 3%,
AR A 11.9%—42.6%.
22 BERNSMARERDGGER & £H AN FLE
Roth

MDGGE¥a 2 Bl il o i B 22 4% i 3 2% VIR

1 — _ 1
3 — 3
5 S PR I
74— 4 ety 7
ol 7T 7T T —_ 9
nr_ - 1T —+ 1 1 [ 1 Iu
131 s e an ey | g ka3
5d == 4= 4 4= - 4 1 15
vig= == | iy
194 —— 119
nITT T S I S T e T )|
23 % — —T 123
B5F =— —— = o =125
271 e s 127
29T —74— T T 4 1 4 4129
K3 [ e s N S o s e S s Y |
KK oy pua N (SRS SN I ST o i Y
357 4— 1 T e L T 135
37 LA = I S g e e L
7 6 5 3 1 2 4
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Fig.1 Compound feed and ice fresh fish breeding bambusa intestinal bacteria content of similarity in the DGGE profiles and lane

[ -V B el vl 7 i i 3 T A2 DG GE B VI-VI: K £ 78 57 6 fi7 18 55 A WIDGGE B (2 ), T -V 2 Bl v} i) 7 fi g i 1 A
WVIPKTEARAAE s VI-VI: DK 047 57 817 38 A 0 vk B AR B 1))

1 -V: DGGE profiles in Compound feed feeding bambusa (Left picture); VI-VIl: DGGE profiles in ice fresh fish breeding bambusa (Left
picture); I -V: Similarity in lane in Compound feed feeding bambusa (Right picture); VI-VII: Similarity in lane in ice fresh fish breeding
bambusa (Right picture)
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I, 25182 = W, Joik W e, HAx21 2% 18]
W Th, 1531200 bpZe 45 47, PhHCBA M v b 7k
TP . @I BLASTLELR, 7E2 14N /5 45 R,
5 GenBank % 4f i o i 42 W 1) B 5 14 S 98 %—
100%. o ic & 1l k] 77 i oRs 57 2% i AR A O
Uncultured bacterium (KF031440.1). Bacillus subtilis
(KF835839.1). Staphylococcus sp. (KF828860.1)+
Uncultured Caldisericum sp.(JN806348.1)F1Ple-
siomonas shigelloides (KF698726.1)55, UK a1 17 7
R 53 2% i AR R PP N Moellerella wisconsensis
(NR_104939. 1). Bacillus subtilis (KF835839.1)#l
Uncultured bacterium (HM821403.1)%% ,
23 FEARSYMERNSHEEMBE ST

i v 5 A A IR B R G i E TR
DGGERSU & Hh 26 i M H T (R 2), KIHC & 1)
L R Gk 7y T T T ) 22 R A O v, B
VALFER, 1K 302.84, HUCNEIVAREAR, 42.77, i
IR A O UK B £ 1] RO SR A S8 VI, 9246,
Simpsonfi B E R ERFHERAK, BN
VAFEA0.093, B ARHINER VIZLFEA<0.065. Pielou
Y5 FE AR E S D — 5 B, T & TR R R i
TE A Y SRR HCN0.159—0.189, AR T 4135
VMR T T e, DK i AR IS ) S 28 B S o e
i, 53 50250.159810.160, AL R 3BT, 45
TR 7 AN [R) ] WRECER 785 T MR8 g 8 A P AR AL Y
1B 7930%—80%, W3 A il AR 20T ) B AR AU 22
FEK, [ — 1A MORAS T R A ) A7 1E 2% 57
(K 2).
3 g
3.1 JBENEGEEFMENYENFN

1 288 Jigy TE TR R B0 A 2R AN B B Sk 5 T

F*2 EEERFKEESFRENEEEDGGERILEN S
HMIER

Tab.2  Shannon diversity index H’ of bacterial DGGE profile of
compound feed and ice fresh fish feeding Elopichthys bambusa

E <=2 4=l Shannon-Wiener Sl;;ﬁ%on Pieloudy 5] &
Lane Number % #1454 %iShannon- Si 18 #Pielou
. RSO impson .
of bands Wiener diversity index . evenness index
index
1 17 2.71 0.075 0.159
2 14 2.56 0.082 0.163
3 13 2.72 0.078 0.175
4 17 2.77 0.066 0.183
5 15 2.84 0.093 0.189
6 19 2.46 0.065 0.159
7 17 2.62 0.074 0.160

030 0.40 0.50 0.60  0.70 0.80 1.00

Vil

v

I

e el |
K2 FCE DRI ES f (RR AR 7 18 A A P4 I DGGE 3K 2
vl

Fig. 2  Cluster analysis of DGGE profiles for bacterial commu-
nity in the intestinal contents from compound feed and ice fresh
fish feeding Elopichthys bambusa

FHEAROR . AH ELHI 2T AR A R R, AR A K
RE B IR G2 B 5 55 7 TR 1555 1
FER . mREYEAR, g Wi s =
o A 52 T R A AN [ PR £ i i T T
PCR-DGGEFR S 8 K 77 7% 7€, RIMeLE
N1 R AT 55 A0 i 18 N R4 R E R
MelIntoshZ™ & B, 76 K VG PE6E(Gadusmorhua L)
WIE AN, 75 il PR IR 5 HORI/INER R 40 #, L
TE AR D HEVR 45 8 R AR B R ARk, S ISR AN R 1)
R T 4 44 o Bakke 5 5 14 ) 1 £ L =
AN [E & v, Bt 9T 2 2 8] i B A A AE AN [ )
2t AWK I, 1B UK EF ) )l 1E N DL
Uncultured bacterium. Moellerella wisconsensis
strainf Bacillus subtilis 3 ¥, T & N LE Ak
A 37 Wk i 18 N UL Weissella koreensis~ Uncultured
bacterium. Bacillus subtilis. Moellerella wiscon-
sensis~ Staphylococcus sp.~ Staphylococcus gallinarum
ERMBERE . X4 REY], R IEEREE
AR 5 YA 2 B VIR OC &, 4G ) DL %
BHENARTEATE, (8T A TE N 4 B R 2R A
B
32 FEBERSTHAERFESY

15 T A VA Ak ek R 5% £ K e £ Sk ) (1 7 1 A
B AEAFAEZ . Pieloudy SI R B LI — €K
FUAE, BC S trDRk o W ik flzy T 1R 3 A S0 EE AR BN
— L BEE VAR IR T 1wy, T oK e 4] T (7 fik i 2
AR BT o AR 3R 28 40 BT S 1 P ] M AL
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K2 MR 2R 2 % 8 Fh BT 25 1 1)
BRI b, MR T 8 ERKIMaLL
(i) Jizp 0 T B 2 et R O I R

%18 N AYIDGGE B B ok, B A kL oK i
A SRR DA 21 5 A1 756 0] 50 1 2%, il it
BLASTLEEXT, BCA 1A A e F7 iRy 7 25 T AR R Fh ok
W IRE ZE T BRI . M 5 6E fy5m, Hr=fR. 7=
g0 2= A I EREE AT R R A EEE
SRR A A LA, HETE A A e
12 N FH T AR SRR I 75 R 7K BT 2 R 5, 1% R T R
AP B 1 e, X K AE B W) s AR A FH BH 2, BE
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WU G s 91410, ok e £ 1) 35 oy S 2% AR P
WA R AT TR, (H R LB AT QTR » A SEER I,
2 AR B B R BLAE N A AR SR B AR UK
I PR = A, R E AR S EXN B
JaiE i AW AR — . BFREINA
m B EAE B MEMAEY Z RS KRG RE i
FEIEMER". YangZ"" ¥ FHIDGGEH AHF 5
7t AR RN A B 17 3 TR R ) 2, R B TE 4
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EFFECTS OF DIFFERENT DIETS ON INTESTINAL MICROBIOTA OF
ELOPICHTHYS BAMBUSA

ZHONG Lei', XIANG Jian-Guo', ZENG Dan' and LI Ning-Qiu’

(1. College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2. Key Laboratory of
Aquatic Animal Immune Technology, Guangzhou 510380, China)

Abstract: In the present study, the sample of intestinal contents of Elopichthys bambusa which was feed by artificial
diet and ice fish was collected to construct PCR-DGGE fingerprinting, the population structure and the diversity of in-
testinal bacteria in Elopichthys bambusa was investigated by cloning and sequencing the purposes binding strips. The
DGGE fingerprints of intestinal contents showed that 21 and 17 bands were observed from Elopichthys bambusa which
was feed by artificial diet and ice fish; through BLAST comparison, the sequencing results revealed that the similarity
between sequencing gained and GenBank was 98%—100%. The representative species of Elopichthys bambusa which
was feed by artificial diet were Weissella koreensi, etc. And the representative species of Elopichthys bambusa which
was feed by ice fish were Moellerella wisconsensi, etc. From the similarity of lanes and bands, there were more signi-
ficant difference between intestinal bacteria in different Elopichthys bambusa culture pattern, and the similarity was
11.9%—42.6%. The highest band H' index in DGGE fingerprint of Elopichthys bambusa intestinal bacteria was the
fifth set of samples which was feed by artificial diet, and to 2.84, the lowest was the sixth set of samples which was
feed by ice fish, and under 2.46. The results of this study suggested that, feeding artificial feed and iced trash fish af-
fected the composition of fish intestinal microflora, and this provided basic references to diets development. Further-
more, the PCR-DGGE fingerprinting of intestinal bacteria in two types of Elopichthys bambusa was benefit to product
tracking and probiotics research.

Key words: Elopichthys bambusa; Gut microbes; PCR-DGGE; 16S rDNA



