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TR Bt oS R M BE BRI B VKRR 3BT 1 IR BE T A )11 4 22 B W T 2 5 1
WoofRY AW WK E O OREK® F B OABES Ko e
Loy R (e
(LD9) AR 22 B P R 2 B sh Wi A A AT Fe bt BRGER 6111305 2. HSBIE,  FCAT
610081; 3.74)114 & HARLAmE e, JK#S 610066)

BRI B 1 R SETE AR 1 e 22 Mk 1) B il v 2 Ak O e B e 2% B R
B BEAT )4 BOAET-BF AR I 220 B 8 WA, AT R &l . (PCR) 481
BEEBEL YK (DGGE) 73#, S5& sk i BN . R HT AR (PCA) 23 Akl

W2 P IF I RGN . S5 REIR: D B4 &2 8 B a8 KEHH,
Hok A B NIRRT A — K, KA KBRSy — %, Tk F S8 IR SRy
—#%. 20 M\ DGGE K& _E3L R 18 M ogir, AR E TER S AW, 700 NETE
I'] (Proteobacteria, 38.89%). JEEEE [T (Firmicutes, 22.22%). fIFFE 17 (Bacteroidetes,
5.56%). L[] (Actinobacteria, 5.56%). JEilti#l] (Verrucomicrobia, 5.56%) AIAH]
B %1 (uncultured bacterium, 22.22%). o, TR IMEEEE 104 T BB piE. 3)
BRI RSB R B, AU 1 AR TR R 5 %€ 3R AL 7 2R L, i 3
AT 55 3% 1 5 R0 B AgE A 7 S 72 AR, Tl PR I A 1 < 22 ) 18 Pl b AT K
PRHE BRI ST . G5 RIR, AR E M 1 RIET B2 1 4 2200 1) B W1 o 5 o i %
TEW T, W2 REEREE B i dhal 2 )5 Kb 230 -1R-m g
REE: )Gttt BBE R PCR-DGGE: Fwheillfy; RGuik b
FEPIRT: S826  SCHERARIRAG: A NEHRT

) 4 22 M#(Rhinopithecus roxellana) 1 % &M%, JBWALN . REKH . MEpEEN, 2%
BRI K — R ah Y, EE AR T Hl . By RnsAe s, HAMBARSE HAb
M, RMAYARAARBAG Y, BT Enl sk, HarEE e, Ey LAy L
Bl BEE NRIESI G 2, )1 22k i S 5z 30 AR, in BRI 3R DA S/ BER E#
SO, BRI o TDY )1 R B RV AL ek Ak 3 A [ R R 220k E AR
TR IXH L R N T SR B/ ) e 2 ) KA MR 2R UK E . JFH, Bl

ks H . 2017-07-14

REWH: REKEMEEMALESSE (CPF2015-06); EZx HARRIEIES (31672318)

fEF WA ¥ M (19872, %, VOJIWITA, EEaF7RE, NHWMAESH 7. E-mail:  zengyan88@
stu.sicau.edu.cn

*[E] ST E

AR &R, #I%, LA SN, E-mail: zend@sicau.edu.cn; {28, #3%, Mit4s

Jifi, E-mail: xueqinni@foxmail.com
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TE A PRI TR F A2 R0 A= Sl ST S PR CR T 10 B R o i R 2
Diee S51E ER0HA . S N R AE B D) Re B UIAHRIT, JRaEsk, AW RYIPRE 1 )14
LU 53 B B I AT RTS8 S AL A BB, (B SR B T R 145 AT AL T AR IR
Ao R, BFTREA B 100 B RF 450 S AL It 1| 4 2 M 1 o 7 S B A A B o ) 4
SR

AR P (PCR) RS RER Pk (DGGE) HA LT R AE B B 2 FE I 77 1H
IS PN T Z 053 T A BR O B B SR B T AR L 1 5 ) LRI 0L [,
ARIEHLIE H PCR-DGGE £ 5T 1| RFET- WA )N &2 B piE (B, =%, =%
Bl Bl 4. BRMEEE) BN 2R, R BRI ENT ENE RS R
B, DO )14 200 B il RS S, LIRS LR 2 1
1 M5
L1 REGRAE

2016 4E 3 H, D4R 4R PH T~ uC B Rl FE B AR A 1 RV L il A6 T i) B A 22 e
MEPE) G220 (18 %), FFIR BRI RIS, X HANRE I= LANK (5% &R AR
HKFIBRRRESN), WK R Y, BCERHISERER, BUATRIET:, Ml )5 s
T3 BEOUL AN I JIEAT o [ F P B T AL I A Co LR 4R AL AN AL, W ] BEBE T Co IS o [RIEF s
EHBENEDES (B, T2EW. =%, B W, 4BAEH) 2 KE 2mL &0
B, AEEE-80 CLRAEEH .
1.2 & DNA $2HL

K H QlAamp® DNA Stool Mini Kit $ZHUEE i 411 & DNA, ¥ 200 uL ] Buffer AE &
WAL, B-20 CHH.
1.3 4l & DNA ) 16S rDNA V3 [X PCR ¥

DARE S4B 5 DNA 9B, A8 R B A & 55 40 B 16S tDNA V3 X 54100, |

it 5198 5'-CGCCCGCCGCGCGCGGCGGGCGGGGCGGGGGCACGGGGGGCCTACGGGA

GGCAGCAG-3' Ciff NRIZHB N “GC” K7 TiF5I9A 5'-ATTACCGCGGCTGCTGG-3'.
PCR ¥ 34k 2(50 pL): #Hk DNA2 puL, b, Fi#54(10 pmol/L)# 2 uL, 2xTaq Master Mix
25 uL, MWK (ddH0) % 50 uL. PCR ¥ 3F2/7 H: 94 CTAEM: 4 min; 94 ‘CAEM: 30
s, 58 CHM:30s, 72 CHEAH 2 min, 30 MEH; &AL 72 CEM 10 min. KA 1.0%5 /5
Bt PR L BKASE I PCR 7247

1.4 PCR 7P=#¥] PCR-DGGE $i& 8B 73BT I 271 v Bl 7

2
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X H Bio-Rad Dcode Z4t%} PCR =4 (10 uL) #:4T DGGE 734, B E N 35%~65%,
£ 1 X TAE ZHH 100 V. 60 CZ Mk 16 he FARSERIR L 15 % DGGE 45 R &4, I
1] Bio-Rad® GS800 Calibrated Densitometer X £ SR 434t 1% . VI [IW DGGE 454 &l1#% L)
ok 261 FURE S 4517, Gel Extraction Kit (38[E Omega A #]) [ &7, 3:H PMD19-T
HARFIR AT 1 DHS oSS A5 2 A 5o e J7i0E H 1 26717, PR s R ik 28 1fg AR ) AR A PR A )
BEATIFF o W 5E 7 51I7E GenBank A Fe v HEAT HUXS, R HERE O SR ol it 41 1 5550 e 7 51,
FI MEGA B 53 87 H3R 4515 51 (R E AL AR
L5 HdE o

H Excel 2013 %} DGGE &40 I3 (1) 2 #EvEEAT Gt 404, FH SPSS 19.0 B AFH#EAT £ s
J3Ht (PCA), JH NTSYS 2.1 BAF#EAT 280, Fl MEGA B0 o B I Fr 45 R 3k AT R et
R b b, SRR AT

H=X(pi)(Inp);
E=H/Hax;
R=s.

Kb HNFAR-BAIFTEE (Shannon-Wiener index) , HTFRRLZREMETREL (diversity
index): pi NYIF i BIARKE LI E NI5IE (evenness): R NFEE (richness): s 4
Ff b #E DGGE 4675 %

2 BR55H
2.1 B4R )14 2% B I iE B BF PCR-DGGE i 8U& 1 1 3R 20 ir

B AR )1 4x 22 % B B R 5 16S tDNA PCR =41 DGGE fa il 45 S anl&l 1 ffizs . DGGE
B AN s 205735 (UPGMAD E TR, SREAH. T RSBmO R R —X
i, FLAUEE R BN 0.97; REE. B, 4 R0 E IR R —#%, AR R
B9 0.60; 1K [ SEAF FFIARE i U B ROy — A%, 55 A B i8R & AR AULE R U 0.45.,
DGGE K3 5 i 45 R s, HFAE )1 < 22 B e i 5 3 X e b 8, LAV 576 5 3oL 10 240 o
RABORAAE—E R FTH B ERER L B 52 AN o, SERE G b i 4 B A
KipEw, FWHCN 32 HREBMNG (Fi8ai) Faf, & 58 27, 27
28 KM (. EWM. SFEND B &b 4R, 8 i 13,
13+ 16 F1 15, XL & FF 4L 22 S (0 7 A W 5 10 3 f IR A B B i 253 2 PO T 4
Ty e B 4 v 5 WL 2 S A O
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0.44 0.58 0.71 0.85
ZH Coefficient

Sto~ Duo. Jej Ile. Cec. Col. Rec il Fae 73 HIAEF L ) S22 B« T =38 =,
Wl Bl Sl ERAZSEREM, WELHECr (2D NEHHRS. TEIA.

Sto, Duo, Jej, Ile, Cec, Col, Rec and Fae mean bacteria from stomach, duodenum, jejunum,
ileum, cecum, colon, rectum, and faeces of Wild Rhinopithecus roxellanae, respectively. Numbers

(1to21) with arrow are the bands No. The same as below.

K1 HpiE@EEF PCR-DGGE Kl K& R #r
Fig.l PCR-DGGE profiles and cluster analysis of bacteria in gastrointestinal tract
2.2 BRI L2k S il T R PCR-DGGE R () 2 ek 3

B A1 2 % B I VR I 2 REVE AT 65 SR A 2 . el PEI T, ol o R o T
PR 22 5. SRR RN 2 REVETR S, IS M T s, 2908 3.47. 0.88 Al
32.00; B. TR mE B 2 AR R WS R E R, 40 3.30. 0.83,
27.00 F13.30. 0.83. 27.00 % 3.33. 0.84. 28.00: 1M KB Z AR WA ERIFE
FERAR, Hodr, B 2 FEE SR bR iR AR, 2008 2.56. 0.65 A1 13.00. B B fiE AR f
2R B A AL S5 U RS, DR 2 RETE RO (K- (K %, X S HTTH DGGE I35 534 i
4R

0O DRI A ()

Sto Shannon diversity index
Duo am EEE(S)
Jej Evenness
e 5] (BH)
Ile Richness
Cec
Col
Rec
Fae
L L L 1
0 10 20 30 40
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K2 BHIEmEBNZEEEE. WNERERE
Fig.2 Diversity index, evenness and richness of bacteria in gastrointestinal tract

2.3 B8 #BFPCR-DGGE KB (1) 3 & 4 4 it

B A ) 1 <6 2246 B W T8 DGGE IS HEAT 32 73 3 J5 A B, 8 A 42 ) AL PSS [ FRORE
FEE RS 3 M K40 A S DGGE IS I SRt SR — 5, W3, a5 REW], ERsr 11
A2 GTRRZE 53 73 9 42.90%F129.79%,  FEFIHG B 25 )11 <6 206 (1 B M 1 1 11X 23 3 B3k
Horb, B PRSI E R R B R, Win. B, SR E R R
1717 S5 {68 TR SR 00 B PR o X 2 W 9 A 1| 4 2% 15 i 8 R 408 B 1) BT 445 44 B 2L PR AL e
TR i B S PR SR ity 5 AR S TR A7 7E — 8 22 52

10.00 Fae

5.00

PC2 (29.79%)

2.50

T T
.00 2.50 5.00 7.50
PC1 (42.90%)

K3 W%iEE# PCR-DGGE B3 13 523 40 bt

Fig. 3 PCA of PCR-DGGE profiles of bacteria in gastrointestinal tract

2.4 HHIEFE R PCR-DGGE B Rl 3 B2 447 () /7 51K )

FERF A 1 42 22 M5 15 18 B A 1) PCR-DGGE B3 F 3L mI T 18 AN 4%ty (B 1 & Sk g 1~
18), WIFP45R1E NCBI ER#HTSREG G RN, 455K MIN%K 1 for. K%, WAEeLkEE
BN R 5 A, 43 242 JE 1 1 (Proteobacteria, 38.89% ) J5 B£ 1 [ ]( Firmicutes,
22.22%) AT (Bacteroidetes, 5.56%). JZkI# ] (Actinobacteria, 5.56%). JEisi# ]

(Verrucomicrobia, 5.56%) FIAR[#57% 5 (uncultured bacterium, 22.22%). HH, AFJEH
FIRERER 1040 T2 B giE, AT IR T 20 T B . DNFZEE, & E
CIO0 32 B A A2 B ANl o BF AR NN <G 220 B i dE b AR T TR T R B R R



124 (Pseudomonas) 1] 4 A~ M [ Pseudomonas proteolytica~ Pseudomonas cerasi~ JoAt FA M0
125 ( Pseudomonas ficuserectae) i IR ML ( Pseudomonas veronii) 1. 354 B J&
126 ( Escherichia) 1] 2 A~ A [ 2% 4% AR ¥R A& B8 ( Escherichia fergusonii ) F1 K i 1% fv #F
127 (Escherichia coli) \RER R E (Shigella) WIARWNEVE (Shigella sonnei); JERER ] E
128 J&R BB JE (Clostridium) ) BL 3R 1 ( Clostridium sartagoforme)~ 8 B ¥K T J& (Ruminococcus)
129 WL B H BR W ( Ruminococcus torques ) ~ 1R ¥ W J& (Fusobacterium) ) 3 [ #2 #+
130 ( Flavonifractor plautii) F7¥EKTH J&(Enterococcus) 1 2E 7K (Enterococcus faecalis). I H.,
131 5 25 RRH A0 38 3615 5 5 20 58 A0 917 11 AT JRE AR SC A B 18 2 B BB 50 & RS (Akkermansia
132 muciniphila) 1£8 . /N BIMIAE P AN 2], TEERZ, 500054521 70 ki,
133 (EBPA G 22 B AN B Tl v S Aer I B AN v] B IR 1A, Ui W1 L B W T8 rh A7 A8 DR B R ARG T A 4
134 EMMEMR. BAENGLEERAERRIGKEN (B 4) £, £ 4 DATRFRE S,
135 QUK 4 55 2% 8 K 3SRk 2E AL 70 AR, WA 5% 4 BT AR A 4R i T Re e ok B R BE T 1)
136 [ 1 ¥RMpERE 1 HARAN AT RE IR 5 OB MR 7 SO R BUR, XL AL 7 Z AT IR
137 AWM, R AR S A )1 <6 2206 10 18 il i A KB IR RS BB E
138 #* 1 DGGE I3t 57 v 2 I Al BLAST Jp &t 2R
139 Table 1 Sequencing and BLAST analysis results of bands DGGE profiles
skt GenBank $Hfs i v e AH T ) T oy FAAAE JriE AR AL Bl
45 Closest relatives found in the Accession No.  Similarity/% Location Phylum
Band  GenBank database
NO.
1 AT IR B 140 GU958406.1 97 H. T4 2. #E R
Uncultured Bacteroidetes bacterium Stomach, duodenum, jejunum and faeces Bacteroidetes
2 AHHERH GU619482.1 99 H. t+=i8m. =
Uncultured bacterium Stomach, duodenum and jejunum
3 AARERH GU198356.1 96 H. T8l =0
Uncultured bacterium Stomach, duodenum and jejunum
4 AR KC338352.1 98 = NIRAN77
Uncultured bacterium Stomach, small intestine
5 Pseudomonas proteolytica NR_025588.1 100 B. +-#EWw. T, #F BB
Stomach, duodenum, jejunum and faeces Proteobacteria
6 Olsenella scatoligenes NR_134781.1 97 B. +-#EWw. T, #F TR
Stomach, duodenum, jejunum and faeces  Actinobacteria
7 Pseudomonas cerasi NR_146827.1 99 B. T8k &% B AN
Stomach, duodenum and jejunum Proteobacteria
8 i) NR_026490.1 99 N7 JEEER ]
Clostridium sartagoforme Large intestine Firmicutes
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10

11

12

13

14

15

16

17

18

THEEI B R
Ruminococcus torques

TEAE KA bR

Pseudomonas ficuserectae

W I T

Akkermansia muciniphila

W IR AT
Flavonifractor plautii
F IR
Pseudomonas veronii
ENEEE
Uncultured bacterium
W AR A
Escherichia fergusonii
RN EWNTE
Shigella sonnei

KI5 k1

Escherichia coli
BRI

Enterococcus faecalis

NR_036777.1

NR_040798.1

NR_074436.1

NR _043142.1

NR_028706.1

FJ036720.1

NR_114079.1

NR_104826.1

NR_112558.1

NR_040789.1

99

100

99

98

100

100

100

99

99

99

FEfE
Faeces

B, + =6, =, 3&E

Stomach, duodenum, jejunum and faeces

Stomach, small intestine and Faeces

. N, 248
Stomach, small intestine and Faeces
e
Faeces
. M
Stomach and small intestine
B i
Gastrointestinal tract
. M
Stomach and small intestine

= N it =127/ )7/ N <

Stomach, duodenum, jejunum and faeces

B, T8l =W, Kn. 286
Stomach, duodenum, jejunum, large

intestine and faeces

JEEETH ]
Firmicutes
BRI
Proteobacteria
PR ]
Verrucomicrobi
a
JEEETH ]
Firmicutes
]

Proteobacteria

BRI
Proteobacteria
BRI
Proteobacteria
]
Proteobacteria
JEEETR ]

Firmicutes

140
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AR LB Pseudomonas ficuserectae NR_040798.1 (AFHTHE 1)
39| % 10 Band 10

%7 Band 7

72||Pseudomonas cerasi NR_146827.1 (A E 1)

Pseudomonas proteolytica NR_025588.1 (1)

%45 Band 5

ANTTEE IR BAUAT I 111 Uncultured Bacteroidetes bacterium
GU958406.1 CHLLATF BRI 11D

100 %617 1 Band 1

W ARIRA W Escherichiafergusonii NR_114079.1 (AZTE (1)

99| g3 1477 15 Band 15

W& B 1B 50 2 (B Akkermansia muciniphila NR_074436.1 CHERLET])
47 11 Band 11

88 | Olsenella scatoligenes NR_134781.1 UfUZRH1])
%76 Band 6

W EARFFE  Flavonifiactorplautii NR_043142.1 (JEEEE[T)

o4 1% 12 Band 12

| RA K5 F% ¥ Uncultured bacterium  FJ036720.1
09 | %45 14 Band 14

701%72&1&%}3@ Pseudomonas veronii NR_028706.1 (A E[T)
% 13 Band 13

KA FE  Escherichiacoli NR_112558.1 (BT
2g| % 17 Band 17

%1516 Band 16

KWEWE ShigellasonneiNR_104826.1 (AETEH 1)

96

o [AAIE5FRE Uncultured bacterium  GU619482.1
472 Band2

37 99

A5 9% Uncultured bacterium GU198356. 1
78L %3 Band 3

MG E B Ruminococcustorques NR_036777.1 (JEEEE[])
%19 Band9

RIBARE  Clostridiumsartagoforme NR_026490.1 (JEEER[])
%8 Band 8

A4 | AT B 95 Uncultured bacterium  KC338352.1
%774 Band 4

FEWIRE  Enterococcus faecalis NR_040789.1 (JEEEH[])
#7518 Band 18

0.2

Kl 4 B7A )1 220 15 i R E R Gt
Fig.4 Phylogenetic tree of bacteria in gastrointestinal tract of wild Rhinopithecus roxellanae

30

B A B U BRAE Y B b s SR AR B, I 40 AE A EREF A SRR D 11200, 3
FRREBCE R B A I A ) K 4, I Hoa S BN & 3L KBS 1 B2, 5%
R, AR X AR i e A B AR AU, (i FORAS A BRI IR
AR A EE N SR ) A= BT e, T B2 S B R E TR S5 A S . R B AR
S PR DR A g P T e AR AT L 18 I A it ELBE A AATTXT B AR S MR R O B, AE T



150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

LB B I IE RS S O R SERE DS, O H AR AR R AL T SRR R [,
AHt5tic Hl PCR-DGGE fa SUETE R R E R 1 1 RAET AR I 8 . Ma. KA
FAFTAREMIZHENE, S B b R B AT se B I T S RGBT, A5 SRR I B
AR KRR, ANFEmB B2 25, H DGGE 467 v b 7 % 52 H 1K 1
FEEEORERTUET], REGIRET 7G58 mE S S .

AW, PCR-DGGE #8AUEIE BOARAE 73 17K b PRdORT B S ke 1 B 442 )1 < 22 0
S Jl3E B R IR S MR A B R o B 1 SR AR 1| S 2 M S P R S R R B, HLE
B U s P R A T R AT B 1] (38.89% ) JEBER ] (22.22%) SUFFIE T (5.56%)+
LT (5.56%) RIFEMETT (5.56%). Horb, SR IR0 ERER ] 50 A1 T84 18 il
EARTE B T TR AR A R . 1 7 XS S IR 7, HoR A 16S rRNA [ Tllumina MiSeq Il 7
FORKM 1 1 R AR B0 Tl 28 (1) B9 A2 )1 e 22 (HEYE, 20 %) #ior B (44
B NmB BaBAKIBBO Feit, HEBAME SRR AR, HHFES AT ZER
K, Rk EERERE ], R, HoTeEbaizhim 1 RIET (g R )1 4 20
B NI 75 R R 15 43 BT R AR 35 PR R 1 JELBE B 11000 7= A SR 1) 22 55 T e 2 R A 9
MIZH VI ROIRAS . FRBE. BhA M PERI. B R E i 7R ARI T 5. A 5T it da
PCR-DGGE #i AR A 1 FMEVE R B8 56 10 I8 (0 DY )11 ~F- Q8 A2 )1 4 22 % B Y 1 TR A 22 FE A o
WEFTR M, AR B 14 BE A AR A S B W BOIRAS S VIG5 8ah Wk ) R e 45 4 Je 4
J 2 S ) R R AR . HL O W 7E 3R 0 U 23 1) N SR b ok [ AR T B 1D 1) 1 A T Y
WERINUS, [, McKnney S5V FU B, (g R PR MG A R S R 1 R BER ), 1
B AR S P A R T M BB CRARTEETD . ESISUI B RN,
e B )1 & 22 M 350 i A T 2 XU B (Bifidobacterium spp.) FIFLEREE (Lactobacillus spp.)
S AR, RIS ) 4 2R S U A 2 (AT BB (Enterobacteriaceae) FIR B
FHE T (Clostridium 1) %85 - Aivelo Z5USIFFL TR A 71 R ARG EEIET 160 435 &,
o AR R S S0 Sh 0 P T R R A S A . SR ARSI A R K B A 1| 42 2 S Zhou ZEBIRF
TN G 22 Ve B M, (B BEHS B 2 5%, WRES TR IBAME. B IGiE AL
R FEITIEII AR K. 5 Zhou ZEBWIEFE o AL B BE— R IFAT %5 BT 75 %% DNA 73 7347
J7 200 5E 1) e 0 0 P R AR BB DY, ASHIE e () PCR-DGGE £0R T2 H] T faj 88 P Al B
LA T B T 0 F B 22 REPELO), Zhou ZEBIRTF4E K2 1 R Sh Wbl BB 3R 10 )1 e 22, A
WIGHT TR 1 REPA 220, Rk A is AR e A, 1 AR,
IR G S R R, RN, AT S XI#ESEBIAT Zhou SEBIHEF AN F

9
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(AR MR FE O VAR B A R R T IS L E I E WS R . ST A
&, 1E Yildirim PR TS, JERERE T B AT LA LRSS R . [H)
FE, JFEERE T2 B 2RI R 23 A B R A IR A TR, XS R SRR LA RN E, AT
R A2 R A3 40 i Pl R B P A IR 25 AS [0 T 51 A2 )

BFHE N4 220 B i DGGE I & 2820 (B 1D MR br (8 3) Z5%
W, kB E . ANBIIFER O — %, KRB R IIRE IR A — %, Tk B 3EE IRE B A
— . BB HIE SRR T IA RHE B B, AR AE R AN R (R O B8 R 5 A B T e A I
7 (R e B 40, R A S (6 I 90 45 SRS B 6 4 S RS ) 15 I 38 v i A 5 A S 2L
B R EHI A EERTE A P AL, R RIS SR T I A )1 A
5 R B A7 K EL B S T AN T B LB B A, (ELHG s S TR 1l R A T T A 75
B R AN 2 R b T L PR B AR B R SRR, i B A TR T 4k F K 3 i AR
(31, )1 G 22 MR At B 1 R, (EFH A FR AR AT 69.7% R H 3 A 5L it 5 R v 5 7K SR
AR SRAR DG, FLEL B i R RE T T S R KAk S AR 25 DR 2G0T, RIS, FEARH 7L,
JEEERR 12 B P A, RS2 B b R S BRI E AR 5. S
N B TR R R BB, AR TR T TRIAATE H (Lactobacillales) 4HES (¥
KR, MR EERWEREHE, FEEHRADATETIAREH (Clostridiales) 27,
N &= 22 A /N IR 255 em, KB ELA 182 em. [AFE, AW 7T H DGGE i 3 444
i WE W Fp g R, B A I < 22 0 T B R Ok B R I B R 1R Pseudomonas
proteolytica. Pseudomonas cerasi FITCAE R MG, A7 FORF B Ja8 1) 98 b AR A5 A5 B AN K
BAE, LARCGEBRE R AR N E R, T L B 0 A 3 40 i el 3 (5 R L S5
(28290 1) Ky v 1) = T BT RE R AR R RIS BR R S DV AT LB, R K 2 B R e
A B, HEAREDE Cassette (71 810—#70) WAEHIREZBUREREM, BEIE
JREBO . B AR 1| 4 22 M5 18 i v A 5 B B (RIS H T R 5 B D I RRIR A AR G, A% v PR
SKRE 1 RBET O B AR 4R 1| S 22k, T S S0 TURI ] P45 B URC R 735 38 B 4 0% R gk e
PR AR 0 BV 18 T A A A

B AR )1 465 22 M 1 B PCR-DGGE 2%ty 5 B Il 285 S s H B il P A7 2 R AN v s
FW GRD, HEZSRABAVNEG, SWHHLEBEHE KEEE SR, Xas
D14 22 M5 2y ) 2 B (4 25 R Ve T A 40 G 5 i 38 B8 (K BF 8 K 2 B P T 3 T R AR IR S
o H TSR I B RS 5 R, A KRR IR 5 R R T IR TE— 2P, [H]
B, FEABEI, B4 &40 B il DGGE 4 I ARG b iR 0 (& 4) Rl 8 520
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Bacteria Diversity in Gastrointestinal Tract of a Dead Wild Rhinopithecus roxellanae Analyzed by

Polymerase Chain Reaction-Denaturing Gradient Gel Electrophoresis Technology ZENG Yan!

NIU Lili* DENG Jiabo> WANG Qiang? YU Jianqiu?> LI Yang' ZHOU Mengjia>® XU

Shuai' LON Yiceng! ZENG Dong!™* NI Xueqin'**
(1. Institute of Animal Microecology College of Veterinary Medicine, Sichuan Agricultural
University, Chengdu 611130, China; 2. Chengdu Zoo, Chengdu 610081, China; 3.
Sichuan Animal Science Institute, Chengdu 610066, China)

Abstract: The aim of this experiment was to evaluate the bacteria diversity in gastrointestinal tract
(GIT) of a dead wild Rhinopithecus roxellanae, and to analyze the phylogenetic tree of cloning
sequencing bands. The GIT contents of a dead wild Rhinopithecus roxellanae were collected, and
the polymerase chain reaction (PCR)-denaturing gradient gel electrophoresis (DGGE) technology
with the cloning sequencing, cluster analysis and principal component analysis (PCA) of bands
were used to detect the bacterial diversity and to build the phylogenetic tree. The results showed as
follows: 1) numerous bacteria were obtained from the GIT of wild Rhinopithecus roxellanae.
Samples from the stomach, duodenum, jejunum and ileum clustering together, samples from the
cecum, colon and rectum clustering together, and samples from the faeces single clustering
together. 2) The 18 identified DGGE bands were belong to five phylum, they were Proteobacteria
(38.89%), Firmicutes (22.22%), Bacteroidetes (5.56%), Actinobacteria (5.56%), Verrucomicrobia
(5.56%) and uncultured bacterium (22.22%). The Proteobacteria and Firmicutes were detected
along the GIT. 3) The phylogenetic tree analysis showed that only one of uncultured bacterium
was similar to the identified classification of FEnterococcus faecalis, while the other three

uncultured bacteria had a significant difference with the known branch of the bacteria. This

**Corresponding authors: ZENG Dong, professor, E-mail: zend@sicau.edu.cn; NI Xueqin, professor, E-mail:
xueqinni@foxmail.com (FiiEgmiE B
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indicated that a large number of flora information was unkowned in the GIT of the wild
Rhinopithecus roxellanae. The results suggest that Proteobacteria is predominant in the GIT of a
dead wild Rhinopithecus roxellanae, and the bacteria diversity shows a tendency of high-low-high
according to the GIT from front to back.

Key words: Rhinopithecus roxellanae; gastrointestinal tract bacteria; PCR-DGGE; cloning

sequencing; phylogenetic tree
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