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Analysis of Rumen Bacterial Diversity of Goat by Denaturing Gradient
Gel Electrophoresis and 16S rDNA Sequencing
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Abstract: Diversity of rumen bacteria of the rumen content of Chinese white goats was analyzed by PCR amplification,
denaturing gradient gel electrophoresis (DGGE) and sequencing of 16S rDNA clone libraries. DNA was extracted from rumen
contents of goats fed two diets with and without the addition of daidzein. The V6-V8 region of 16S tDNA of bacteria was amplified
and the amplicons were then separated based on a linear gradient of denaturants in DGGE, a fingerprinting technique. A clone library
was created from complete 16S rDNA. From the library, 16 clones had their V6-V8 regions matched predominant bands on the
DGGE gel and their 16S rDNAs were then sequenced and subjected to an online similarity search. Five clones showed their
similarities with database sequences over 97%, with one sequence similar to Prevotella sp., the rest were similar to those unidentified
rumen bacteria. From the library, eight clones with similarities in the range of 90%~96% and the remaining three clones were less
than 90%.
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BED TEDENRERE, TEHTHRESR
f#16S IDNA PRI EARBERETINEE HE L
HERBrRI, 20 42 90 EMRLIKR, ET 16S DNA
) DNA $e8EARBETE, HAprZRrEes Rt
#ki% (denaturing gradient gel electrophoresis, DGGE)
HF AR E R EDBE RS RN, Tk
MZB|EM. DGGE ME 4 R &K B R T pEE 4
B DNA 7RI HEERR LH & BREm
AT o, Rl T ERR AR B S A B R LK P, i
A B 1993 4 Muyzer FH KT 7 LB
AP RLKS, BREHA TR SRR
#. Simpson ZHIKFE =% A DGGE REFHE AR
TH# BB X R RARL R 4 %75 il
WA ZHEMIY, Kocherginskaya 5 M % 564
DGGE BARN f T8 B @Bt S mmmr st A9t
% B 7 1 PCR/DGGE LA % 168 rDNA #5247, BF 5
TRHLEREAEN SN RERATREATS R
fR9 B A B A R i &4k, BT PCR/DGGE #1168
DNA FFIa MG & MERAREMREE AR S
B 7 T BT AT 1

1 MR5RHZE
11 RIEEhH. (ARAE AR R

TRALE3 kL, FRRAHI 2 AFRREK
AMEEBEEFABERMBR. X EREHEN
30:70, E AR R 15%5K B  15%HHF 51 70%
K, AR E T E AR F A, % # Ri(control,
C)FIRH #i(daidzein, D). XTREEABER BN, A%
WIRIMAEHE (10mg kg &E) , SHFEITH
2 ARSI MEARAHMRENTLEF A (H
WSS 1h) SEEWE, 20CHEF/HE.
1.2 X DNA B93REUA PCR ¥

S SCHR[12] M7 .
1.3 TR (DGGE) FnE#aa47F

SRSCER61M T, Y (FEBERRE) B
JE:30%~60%; Hi3k & 4k: 60°C 85V 16 h LA_E(Bio-Rad,
USA); F Molecular Analyst 2.15 (Bio-Rad, USA) X}
DGGE B3 A7 AR I 24T
1.4 165 rDNA 2 F 3R EREFI ST

1 MAHEHSIY 8f[5' CAC GGA TCC AGA
GTT TGA T(C/T)(A/C) TGG CTC AG]H 151015’
GTG AAG CTT AGG G(C/T)T ACC TTG TTA CGA

CTTHE N PCR 3| F5 S8 B 4154 16S IDNA /%
FIRF 1. ¥ =2 Qiaquick PCR F=YaiibidH&
(Westburg, the Netherlands) 4i{k)5, #A pGEM-T
# 4k (Promega, USA)FH AN E.coli IM109. UL T7
(5’ ATT ACG CAC ACT TAT AGG) F18P6 (5’
ATT TAG GTG ACA CTA TAG) H5143#4T PCR K
PUBRIBATFHRIRD. BAFERKTEY B
16S IDNA 11 V6-V8 K% 5 7 #¥ i £ DGGE i Lk
ITHE, FRIOEHEH. 5%#%%@@@'%%%%
[ 1 R A 4 AL 5 F B Amersham IR 5 AR A &
AT PCR KM (Amersham, UK) FIF=HH) sk
43#, A LI-COR DNA sequencer 4000L (LiCor,
USA) #HATRFIK B3t Ea E#TATR
IE o FE 51 i )98 4 ik LB 90 55 GenBank 35T LR (MY
ft: hitp: //www.ncbinim.nih.gov) .
1.5 BEEEFIHERERRES (accession num-
ber)

ARB AL E AR 16S IDNA ¥F513
E4% GenBank K, &R 544 : GC5(AY207432),
GD37 (AY207433) , GD38 (AY207434) , GC15 (AY
207435) , GC22 (AY207436) , GC23 (AY207437) ,
GD51 (AY207438) , GC2 (AY207439) , GD20
(AY207440), GD10(AY207441), GC57(AY207442) .

2 GR54H
21 WEMFEEEANSHIENER
0P 1C B, A 1 5.2 5 1L 4 DGGE

- BiERRDF 15 4L, 3 S1L¥%K DGGE

Bl NEDH 12 4,3 kLK DGGE RikEH—
SERAHAUE, £ Molecular Analyst 2.15 2347, 2 553
S/ DGGE Bl RN (55%) thefils
1 BILEZ R (43%) , BEMEEERHREEE.
Hie, ERAEHBOMERAN, EEXATHESR
B
2.2 (ARPRINA S HERE B 4 M A R ARG

1 878 3 ILERINK SRR ESE 3 d i3 4
ATHMIEAERR M, WE 70%00 E, BHE
2 5503 SILEEE 80%. R ER AT HEE—
SERE RN THBAENAR, ERHSLELIER
LEMMRBE T 1 5/ 2 SRR INA G585 %4
B, UL OF LI RN R T H R K3k
P HLWESHT (molecular analyst 2.15) &8, ¥Rink
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1.2, 300 3 kil MRS M. 9 ANERH AN ) K 50 B A PR AT BRHE 5«
C. WA FRACR R & DA S A R B R

1,2,3. goat number; M. marker; C. diet without daidzein; D. diet with
daidzein

B 1 ARAE AR E B AR A DGGE Fik

Fig.1 Silver stained DGGE gel showing rumen bacterial
profiles of V6-V8 region amplicons of 16S tDNA with
and without the addition of Daidzein

SHEBIRE LR AKX R DGGE G K AR,
A 1BE 64%. 2 5% 54%. 3 5E 70%. A
— G XA, BE S TR EE TS
2.3 DGGE Bl HEKHHIFTINH
AR P EERA T 2/ PCR AR 1% B 41
iy 16S tDNA. @94°C 3 min. 35 MEFF (94°C 45 s
F168°C 1.5 min) « 68°C 7 min; @94°C 3 min. 354
BH(94°C 455.58°C 455 F168°C 1 min)-68°C 7 min,
TEH @R Zoetendal % "' F1 Heilig 2% "> AT A1k
HEWMAEY 16S (DNA § I 2L RN TE, BEH
FH B e AN EAKER, 0T — R,
DR b 2 2 TR T PRI . 9L RN B (] AR i = B
H—H (FEHD) . ME 2 JUE LB EFROHEE
TIRE— PCR F=4), X 2 #f 1. 9, 11, 13
SHMTT R, X 1M SHRALIkRE1S
M3 SILEMMEL, 1M1 ERHOFEE 1S
M3 SEHRRY. A 16 N5RGHRE
DGGE i b A ILRH K SE BT T 16S tDNA ¥ /%
T, HERFERERERTTHE. P SsAR
R 1) P31 5 B R P AR AL B AR AL KT 97%, 8 A

AHAER 1Y, BEATER M=

M. marker; odd numbers. products of PCR reaction I; even numbers. products of PCR reaction IT

2 JEEYNE 16S rDNA Y PCR =49
Fig.2 EB-stained agarose gel of PCR products’ profiles of 16S rDNA

ol 55 HE TR P B AR LU AR A 7E 90%~96%2 18], 4%
THET 90%.

ZBEU 3 SLEHBILLE T BAMNES R
16SIDNA ] V6~V8 MIN M KR, S4RAMMERT
B 3 . 1R K S EEE 2RO B GCI5.
GC57. GC2 1 GC5, EMAMNESHFES W

unidentified rumen bacteriumJW34. unidentified rumen
bacterium RF38. uncultured bacterium clone P-211-05.
uncultured bacterium clone P-1082-a5 BAR{, TR
T4 7 GD51. GD38 fl GD37, Efi14515
5N PE % %I unidentified rumen bacterium RFN24.
unidentified rumen bacterium RFNS. uncultured rumen



9 1§

Wk U5 NEZEMERRE R IR 168 IDNA 5N L 3E8 B AR E R B

1377

GC23 (95% unidentified rumen bacteriumJW27)]
GC15 (98%unidentified rumen bacteriumJW34)™

GC57(97%unidentified rumen bacterium RF38)“]

GC2 (94%uncultured bacterium clone P-211-05)[”]
GC5 (96%uncultured bacterium clone P-1082-a5)'¥

GC22 (99%prevotella sp.)“q [‘

GD20 (90%uncultured bacterium clone P-595-a5) ']

GD10 (98%unidentified rumen bacterium RC31)"
GD37 (93%uncultured rumen bacterium4C0d-14)™

b GD51 (97%unidentified rumen bacterium RFN24)!'")

GD38 (89%unidentified rumen bacterium RFN8)!'*!

C MR FRAR E A EYRE 5 DA K MR B A AR 5
C. diet without daidzein; D. diet with daidzein

3 3 F1LZF 16S rONA FFFIRABINE SEIR 165 rDNA B9 V6-V8 RIRTRIX R
Fig.3 Identification of dominant bands in DGGE pattern of the V6-V8 regions of rumen samples from goat 3

bacterium4C0d-14 BB BHTHEBEAES AR
HE, HIMEFRERIEERME, ULHIE unidentified
rumen bacteriumIW34 5 ¥ g kB B M H
(Rumino-bacteramylophilus ) # 80% I H U,
unidentified rumen bacterium RF38 HARE Clostridium
celerecrescens F 90%MIARBIE (1, XEbgt BKH,
IES=Eikiy e 2Py = Sl

3 it

HEMEDN THEEMEEXEKR, THEESH
AETGE, WMEEMTTRIERYIR. AREAE. R
FiREeE, HULE MR AP TheE RN sehy AR 2
EE R B MMM R T EER . RS IR
RANRRRR AT R ImFRE RN E R 22
-, BWRATHEMEDREEXR, MAX%EL, UK
ZEEMATEE, MEHR. FENESNER,
XL IR E AR E, DR T i 4 T B
TR BRI R R AR B TR ATE .

DGGE M #rHi AR B BHIE B & —Fh sl R 20 4
WAEMAEFN %, Kocherginskaya 2% 2541 T4
W AN ] AR ) 2 288 B W Y DGGE B
4 REHAFHORATRAREFRETE, 7 4

SLPHRERET 20% T8, 52%Ek. 5%FXK.
3% IR 20%FKEIFEH. BIERERTED 16 4
AP &T, A S KN BRMMBH. IR
HRE 4 k3091 DGGE B IAH RIFAA i,
FEMEES, FRBEFRRE BB MK DGGE B
ERNEAEREER M, HE, ZRERENYER
HHEHTHARER. FLE, BHPREBEN
HEFR B L, STEARRS, R E1E R
ATRELLBAR M E E 2 . Tajima Z38id 16S rRNA %
E 5T R, Frf7IE 2R S P2 0 B A A
HPRERBENEERKRER, BHAPIRGC A8
B KR L 52.4%, MAEBASL T 71.4%", &
BIARAKE B WA EERAAME TS, B
REH, 15,2 51L¥NK DGGE M+ ZEDH 15
F Ry HEET, 3 S1LF M DGGE Bigh IR 12
A AT, ARSI R— HRE, DGGE B
WHEALME, EMEERBAERHE., XRFRINE
AR WRFFR A, IR T B B 2 B 45 R % . DGGE
EIE AR T8 B A AL AR TR I K S
HWEGIRKRK. BASHTEEABYNBRARR
REZERIBK, WRERMEREN 3, HER—3)
IR AT R Z R AR M TE 70% A b, 454 165



1378

BOE R W R ¥

37%

IDNA FRIAHEAR, EEERTHRT REZKER
BROE, NS RE-SHMAKEEROEREE
HTBEKE.

AW PCR/DGGE 4hATEat b, *f RFILE
DGGE 4 MiL$##k4T 16S DNA FHIHHT.
Stackebrandt F! Goebel A %', 2 M EIK 16S rRNA
BEEFFE 97% U R LUANRRFE —B. &
W% RA LA DGGE M 16 MEHRE 5 A
ToRE SR F MK FIA N 97%0 £, TiHEAH
f 4 FHEUEERRERER RS KRR
B Tajima ZBiLEEBEAEMN 16S rRNA EFE T
R PE L R SRR BRI RS A R, 84 NP RE 7
ANTEREH) 16S RNA EFEFHISEFBEEDERT
)8 97%LL L AR,

ARG R EY, ¥ DGGE 1 16S tDNA F5l4
WHEARE S, HTFHAEERERRESHEENAR
MAELIERAEN, BREEHEHREBMEMNENE
., #—PRELSERNBANEERAFR BN
FH R S 47 s 3R R B AR I ThBE
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