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Construction of PCR-DGGE gene fingerprint for the gastrointestinal
bacterial community in Ephippus orbis

ZHOU Zhi-gang, SHI Peng-jun, YAO Bing, HE Su-xu
( Feed Research Institute of Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract; The preliminary analysis of the bacterial community structure in the gastro-intestine of Ephippus orbis
based on 16S rDNA PCR-DGGE fingerprint using a culture-independent approach was conducted in present
study. The DGGE fingerprint showed that 7 obvious bands were found in the samples of stomach content,
stomach wall, and gut wall of Ephippus orbis, and 6 bands in the sample of gut content, which might reflect
the existence of rich bacteria species in the digestive tract of Ephippus orbis. The clustering analysis to the
DGGE fingerprint displayed that the similarity of the microflora structures in the stomach content and gut
content was highest (90% ) and that in the stomach wall and gut wall was lower (80% ). The self-quantity
analysis showed that the coefficient variances of the relative abundances in the bacteria composition of the
gastro-intestine in Ephippus orbis were larger than 47.4% , which suggested that one or few kind of bacterium
predominated the digestive tract of Ephippus orbis.
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REZUIGENFY IS BENIGE IR R, MU B0 BE B R , A W R A BE I R 451
BEEX A THE AR, S AAEERE RETEEX L5 BR300k a8
O AR D ARG 5 55— T, SR BB KR H LB A TSRk AP —E R R - (1) A
RFARZ I YR BEN L HE TR 5 (2) 4 RSHUHE IR ABE Y RIS B E MR ; (3) AIEFR R
Y SHARREEELSAHE LZRBE. G0 AR ERE IR T 1%, iR
FEMAEYE AL 0. 01% 7, ek £ KU 18 41 B B 388 1 AR ) 195 9% 46 T A ) 15 9% 4 (- A3 98 TR ok 35
FU o E UM, F AR SR TR K T L R 2T R
LA SR R BB S b R EE & 16S rDNA AYBREZ BRI B 3Kk (DGGE) Jrik B4 valle 1 # M IR ik i
R 5T DGGE K& 878 8 B 1 457 50T LA BN, FREE e W v P AR KB A B, BRI i 28
Y R ; RIS AL T — P B AT B (LR R B W] LA 2 i Bt i 08 T i 467w B SR A e 8 P2 Tt
R RSN X FR R T O B BIAEST ) 1. A 0GB 16S fDNA-DGGE 7 ik B a4 T AL T B 7
(IR B AR TS A T B BTt R T A R R R R IR B AR AT B
o ASCHE T PCR-DGGE £AR B 7 3 (5 B 2 g /K S7 78 i Fh-18 11 88 ( Ephippus orbis ) 14 18 B ¥ £ A
RO, TEBLIERD BT B R S B R B L A AN TH A E RSN E R, N EE R
FERHEME Y K R E £ .

U BPR T
1.1 REAhvER

S RAERER 8E(17.7 3.0 g) T 2005 467 A BEYLELE [ 14 A BTk He Mgk SR 58 MIAS , BUkeR
ZMREIKIE 30 °C /KL 33°, LRt TR IR B — (b IARH (K4 8.2% A1 45.0% TH1 i K&
KLIENT 8. 5% THIR) , BRILMES ~4 K, ZEBURE Y H 13:00 - 1400 FMJ5 T 1510 FEATHGRE . BUReRT
RS R R £ DA VRS R ) BY T Rl Sk B MR K B B TR E R E E4E N, K3 h WER
P 12 h NANEMAEEE,

TER BRI & b T EaREALTE 56T 75% MRS ik s ii st , AR 33TV L 116 LSRRI 2B 8T,
FIX MRS S IS BB S B, 75% s BN (L A0 eE , To i vhse ik (K B L BRI K, £ 7 33)
s . RSB EEAESEL 1 oL BB IRERLENAY, -20 CHEA; ST ELE
B TET T SR P RRERE 2 mint?  BA InL B.OEF 20 CHRAF.

1.2 4 DNA #I

4 DNA $RECTHEARYE Yu 1 Morrison B L") 38 i DNA R3] €461k 2 B, 3% Cycle-Pure DNA
2tk iR & (Omega ,USA) o
1.3 PCRy™1%

1.3.1 $txf 16S rDNA v3 X B Bty PCR #i&

#7250 pL PCR K Ri{& % :5.0 uL 10 x buffer (200 mM Tris-HCL ( pHS. 4) ; 200 mM KCL; 100 mM
(NH,),S0,; 15 mM MgCL,), 2.5 mM dNTPs 4.0 pL, 1.5 mM MgCL, 8.0 uL, 0. 1% BSA 0.5 pL, 2.5
U/pL TaqE 0.5 pL, 30 - 50 ng 4% DNA, 10 uM 3|4 BV3F 1.0 uL (5’ CGC CCG CCG CGC GCG GCG
GGC GGG GCG GGG GCA CGG GGG GAC TCC TAC GGG AGG CAG CAG 3° , Hr 5 4 40 X GC 3
F),10 WM B[4 BV3R 1.0 uL (5’ ATT ACC GCG GCT GCT GG 3 )'* |4k /5 FH dd H,0 JH#& F50 pl.,
SLIG BB N US ISR Y BR M X AR 2, A5EAR B (A0 dd H,0 #h7E.

1.3.2 PCR ¥ #i2f

KAk R PCR R NIERE :94 CASYE 5 min; #E AMETEREF, 94 °C 30 s, 65 ~56 C .30 5,72 C,
1 min; Bk ALLTFIEFF 94 °C 30 5355 °C .30 5372 °C .1 min;25 MEFR;72 CHEH 8 min, K45 HFEH
3 LRI 1. 5% SR bE e i e ki I
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1.3.3 PCR =44y

BB R AE 1. 5% BUARHEEEIRC L A1k (100 V, 30 min) , E5MT T 1B I

# Cycle-Pure DNA 4ifbiR 7| &/, RMEHRIGE 3 wl BN =4 1. 5% B AEHEEE R B vk 46,
1.4 ARPEAR R BER UK (DGGE)

DGGE 54 &34 #2 5% Jil DCODETM £ 45 (BIO-RAD) , v3 X 341k =4 (7 200 bp) 7£ 10% T
TR S P 40 BS (T BRI MR BE 40% ~60% ) ,200 V ,4.5 h, &4 FE 5L S EEE 29 250 ng DNA,

e OB AR YL vk X TR R AT P L £« [ B Wk (10% To/K Z.8%,0. 5% VK Z.BR) B % 15 min;0. 2% 4R
BRY A, 15 min; B A (3. 0% NaOH,0. 5% HE) B 5 min; BlE WL IR, B— S B HEE TR
TS
1.5 Ei&atr

TE Vilber B AR T 240 T IB42, Bio-1D + + 4044 DGGE #5 W iG ST B AT EE 4
*}:r[ﬂ .

HIXFEEE P, (% ) =100 x OD,/0OD

Hoh OD; ik EARAF HIEEE, OD AR T

2 %

2.1 2 DNA #£5

I3 P 48 74 1 T8 R TR 2B DNA s 3k B LIl 1, A 1 o S1.50.G1 .60 g (S1: BHE
#;50: BEE;GL: NEY);G0: 5EE) & DNA #2445 KT 1.0 kb(16 S rDNA /1) V3 [X 24 200 bp
Zoa ) WEWAT L 3 S AT T AR
2.2 JHLEEEE 16S 1DNA-V3 X A B PCR §3%

PLE DNA UM AT H v3 KA B ILE 2, A 2 B, & PCR ¥ 3 5 RB I S A M
16S tDNAZLE F By A/NZy 2 200 bp, & 16S tDNA V3 K4S A BL .

2 000 bp

1 000 bp [E——
750 bp ™
500 bp

250 bp
100 bp

P T IE 04 AL AR & DNA Mk P2 BESERLEREEE 16S DNA-S
X F Bt PCR ¥ 3 B3
Fig.2 Agarose gel electrophoresis of PCR for the v3
region of 16S rDNA of the bacteria from

Fig. 1 Agarose gel electrophoresis of the

community DNA extracted from the

gastro-intestine of Ephippus orbis the gastro-intestine of Ephippus orbis
S1: BRAEY;S0: BEE;GL: IANAEY; 60, HEE, S1: HAEY;S0. BEE;CL: AN EY ;60 i BE
Marker: 3pL Hind T Marker: 3L D2000;ck ; BT B8 ( XA

2.3 DGGE f5 g EIE L Kot

MEIREEEEE(SO) B REY(S1) JHEE(GO) Kin M AR (G1) 16S 1DNA v3 X i Bt i) DGGE
TR T WLAS R B B B 24 (181 3) , Horp S1.S0 & GO A 7 KM, A YA 6 5 B, 1
/RIEIEHE S0.51.60 & Gl WHAEERFEAREME. N S1 5 S0 ZHARE A THER M ENHFE
6 7 R RN A BIAE 1 45 (S1-5 & S0-8) ;61 &AW YT 60 FKilfk TR E, 6O MEH 1 KHFER
PEAT (GO-1) 6
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RAENSERRVI(E 4) 18 88 S0.S1.60 } S1 S0 6l 6o
Gl B AEFARUETE 80% L) |, Hrh S1 5 G1 94 B F )
B IX 90%
2.4 DGGE f5 50 B AT

it Bio-1D + + ZR 44X} 16S rDNA-DGGE #84¢
BIE &S00 % 31T 04, B L ERH AL B #F R
BKEHGEEWNBN EFSREZ M (ERRHK 3
c.v. 247.4%) , HH SI R Gl 55 EELR ¢
REAET5% LA (43510 75.8% 2 76.8% ) , K ¢ -
EFFSKREZAENEE, MO X OLERR 4
BABX AN (K1) o 8

3 g

K ¥z 16S 1DNA-DGGE Mo a2k ie B3 EEMBIELEE 16S rDNA ¥ PCR-DGGE
a4 ks /[T 8] . < TREC R g R A
B PR A 5 Y ﬂ\fﬁﬁ// X ’ ZISHFij? = V\]ﬁ Fig.3 The PCR-DGGE fingerprint and its pattern
LI Je 07 R AR P 58 B L UK ( DGGE) B AR R 11 of the v3 region of 16S rDNA of the bacteria from
IKBAEES FRESH TIIEZ—, FiE/KEHEL the gastro-intestine of Ephippus orbis
N NN - S1: BRI S0 BEE Gl AN A ;G0 Ik ;1 - 8. 57
SH A R AR T A0 B RECLIBR R AR
BT Pl 42 BUIE] 9 88 78 6 18 & BB AL #F &R
DNA 3k & B/~ H K F 1. 6kb 4315 Wi BE 2 Dend;;)grm v;bitsh OH(OUEIL%IM(;Xg)y
- [N Coefficient%:5.
ATIB] BT 1038 B B A DNA 4RECE R sh g™, 4t
Xf v3 [X PCR By 0Y HEIMIESE T X —5i (& 2) %
—BAA A T IE BE T R R R IE B L LAY A
SEMR AR, AT DGGE L itk B 7 B

o . o pL s i v - .
48 B S B M TE TR B BB, ok gy 14 BICHRRTLHRY POR-DOGE 55U 605 4
Fig.4 The clustering analysis of the PCR-DGGE fingerprint

S1 S0 61 GO

DN W Q2=

e 24 B e [14] ==Y

SEAR AR A T RO TR BEOE T 2T AR AR E A of the v3 region of 16S rDNA of the bacteria
0] , 30 5 T X AR FRE I A RA 57 &4 XA R from the gastro-intestine of Ephippus orbis
KE BB R R H B AT RE ST LBAEY; 2: 8 3 a4

MG BE J 18 R 2SR i 9 DGGE 2 [ 48 SURITE SR B , — 3 B MR A 47 B 200 B R AR Xt
FE, BATEHBEWSIEEAC, BB AR AZSETHAEY, R pEERR T (60 - 1;
& 3) BN R A BE A T R e

HIER 1 ATH], AT A REAHAE RS £ AR 57 R & T 47. 4% , 3R B T A0 25 3007 B R 45 A8 ) T LA
— MR AR X SRR AL, T B A R AR AEAEN FE AR RS T HEA
TEEE, R THACE N Y HMED K REB TX— M.

DGGE E:H 5B B R A4 R BR , BHEAR Z IS H AR E RS ( =80% ) , X AJRE S &K
BREREENEYEHCENRTREERAX; BESHEAFEMNERERR, TR TEEE
BE SRR e s B
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*1 EBERFELEERR PCR-DGGE 5 Bk &HHENFE
Tab.1 The relative abundance of the bands in the PCR-DGGE fingerprint

of the bacteria from the gastro-intestine of Ephippus orbis %o
AOLE sl 50 61 60
1 7.4 11.9 - 8.8
2 12.6 16.0 13.0 14.4
3 38.8 22.6 41.5 29.2
4 17.5 31.0 25.4 27.0
5 12.2 - 9.7 18.1
6 7.8 10.7 7.5 14.0
7 3.7 5.2 3.9 6.4
8 - 2.5 - -
FRRCc v 75.8 64.4 76.8 47.4

IE:SL. BAEY; S0. HEE; CL AEY; C0. I5eE; A BinlE 3

B T DGGE AR HEI7EARWT5E 3 , 414N DCCE (R R/ MAESIE P IL R B (MM FE > 1%
IWAY) , T FHBEBTE TR REME 16S 1DNA 1 PCR ¥ MR R L —HEB ML TR
SHTIIRE ;7] — R AT BE7E DGGE $a8U &g A LA . HILE 4 DCGE SEQE 1 i 44
M R FT BB A E M AT x T K A HLE A X R B AT A0,

BE K-
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