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FEE IR R AR R TR B AR RIS RS TEEXT 5 o 40 AP 25 A A 22 RE PR B2, i L T 16S rDNA ¥ PCR-DGGE
AR S5 A R DNA HEAT SEBERIIIRE , 73 51 L 4 .6 10,16 .20 40 AR EERS ] 1.2 467 .8 JH ik XS A RR A RXGHEE I N2
YAREAS G P R A PSR 16S 1DNA ¥ 91 i BAAR S EIRE T AT RIS, S e e MR VAR A 1 0 e B XS
TEE B NEY ATV T, Lactobacillus J& R (AR 2 T A RXGTE, I HLAEA [6) 1] 72 B 9 (LB AN R X9 e (R) 5 SU & 1%
SPE AR S 13 (P<0.05) 5 11T Bacteroides J& B RRTE (H FEAS 1 1 A 25 ) A0 TR 4R (0L P 55 A8 B BRE SR R, e LA R XE,
EIE) - 24 25 B2 5 1 % (P<0. 05) 5 Clostridium J& B FRTEEERY 20 40 Ji i (724 S8 f7 B022 5 A8 13 (P>0..05)  {H PRI XS 2% ) i
fE R AN RG] P2 2 B2 57 38 (P<0.05) o P AN P4 2R 725X 7 S I e A RO REREAS vp a0 21 R Sh FLAT 7
(Lactobacillus agilis) , T 7 4fEFIFT B A 4RGN 1) 5 FURFIE ( Lactobacillus aviaries ) FIAS AT 55 5% A B 5 4 ity ofF) B BRE AN R X FHEAE
AR AR B Bacteroides J& i BRAUAFT B ( Bacteroides acidifaciens) /7] 55 35 ) 41 B ( Uncultured bacterium ) ; i {85 A [ 2
HEREA FP YR IN R Clostridium J& S 1] 15 37 48 JE B ( Uncultured proteobacterium ) , {8t & P 38 B whoAG: I 31 2% FC 25 58 i ( Shigella
sonnei) , P SLANAS RXGEFh 4 2 SRR, 25250 WoR AR AT A0 3R Beny XS e, O E T 40 B R 98 W 2 2% v 2 JF HL
N A FPHE LR XS R I A KR BRI R

SR Y 5 ARG 5 AR VAR BE BE IS LUK (DGGE) 5 B A 1A v

Structural change analysis of cecal bacterial flora in different poultry breeds using

LI Yongzhu', Yongquan Cui’
1 College of Life Science, Linyi University, Linyi 276005, China

2 Laboratory of Animal Genetics Okayama University, Okayama,700-8530, Japan

Abstract; This study investigated the effects of normal and slow poultry development on the structural diversity of cecal
bacterial flora using different chicken breeds and feeding stages. Cecal samples were collected from normal and slow
developing, 4, 6 10, 16, 20, and 40-week-old commercial layers, and 1, 2, 4, 6, 7, and 8-week-old broilers chickens.
Polymerase chain reaction and denaturing gradient gel electrophoresis ( PCR-DGGE ) of bacterial 16S ribosomal
deoxyribonucleic acid (rDNA) was used, in combination with cloning and sequencing of amplified fragments to produce
bacterial flora DNA fingerprints. Cluster analysis was further used to identify the specific and common community members.
Lactobacillus species were more similar in normal chickens of both breeds than in slow developing chickens. A significant

difference (P<0.05) in the average 16S rDNA PCR-DGGE fingerprint band number was observed between normal and slow
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developed chickens of the same breed at different ages. Bacteroides fingerprints indicated similar cecal bacteria in the two
breeds of normal and slow developing chickens. Average band numbers for the 16S rDNA PCR-DGGE fingerprints of the two
breeds at different ages were not significantly different ( P>0.05) , while band numbers between normal and slow developed
chickens was significant (P<0.05). Clostridium specific fingerprints were not significantly different between 20-week and
40-week-old commercial layers (P>0.05) , and significantly different between healthy and poor broiler chickens of different
ages (P<0.05). Lactobacillus agilis was most abundant in both normal and slow developing commercial layers during the
laying period, while Lactobacillus aviaries and an unculturable bacteria were abundant during the brooding and rearing
periods. Lactobacillus animalis, Bacteroides acidifaciens and an unculturable Bacteroides sp., along with unculturable
Clostridium were common in both chicken breeds undergoing normal and slow development. Unculturable proteobacteria
were also abundant in commercial layers. Shigella sonnei was prevalent in normal broiler chickens, but absent in the slow
developing chickens. Substantial differences in the cecal bacterial community composition exist between different chicken
breeds at different developmental stages. Furthermore, bacterial population structure potentially has a major influence on

chicken growth.

Key Words: broiler; chicken; Denaturing Gradient Gel electrophoresis; cecal bacterial flora

F BB e — M AR B AR IR LA Y A W 400 Ff, I SE Gl A Ml 16 RO IE B L ME
FEP B HE AR NGEE EEAEN . KLU, h TR YIS TR, = B B A ShERARAE, BEE 5L T
16S rDNA 53 FHi R K J& AT R M T ff LW I 7% 2540, ol DGGE/TGGE AR B TR A S |
W R ) T AN B I 254 R 2 Bt (R DGGE Jr ik BURE ARG I B R L b A R AE 1% DL R4
W ERE, X E S U Y 2 AR AR R T AR A B S R S 2 R B W i 2R LA
FOCHIFE 433000 o 3l oA A 2 8 23 5| S AL G 78 35 40 Tt A WAL, AR AT ML AR SR 82 3, 10555 M 3 140 ot e )
B, S 5 E AR RO, S8 b ) 3R PR LA KA 3% Oy XS i i 3 TR A A 1 T TR P T S AR A v
1k, (525 8 R F PCR-DGGE Hi ARSI MG MHC P 5 7 it B A % i 30 240 BT R RRE S5 4 (S i, 285 2R /s
R TR = 5 PR 55 i S S [ J S T i B 4 R R RE A9 2458 . Lovanh'” 4532 Fl PCR-DGGE ¢ AR X1 & R
[F) AL B HY 44 D IGIAEATEAT 1504, 45 2R s o 22 IR PRPE ST i H A& H AR R A E XS 25U E W)
FRELE R b G E R (EA KB R AN RXGRERT a8 T R 02 e, oK D AH JCHRIE . A SOl 3 4 5 A T
Yyfh&—1E5 14 PCR-DGGE J71: , W 1) 3748 BERVR 5% 25 4R [ AR ARV 18 X0 RS2 0 A NS (R A RS RE R
W N2 RE 16S tDNA V, X i#4T PCR-DGGE & 8UEE L 73 At , B 58 AN [a) it ol ) 5% i B 1) ke e RS R XY
FERE W A0 R R SSA FI AR R0, B 7E A DR I AR 25 50 S R AR
1 MR5FE
L1 AR AR AL

IR FH A IR A8 L AR 280 W U S 4] 5% 3 AN [R] 37 B 23 0 MKV 48 A0S R S Ak 1 TR RS () 7 B85 DL 25 PR A
[6]) , s AIHETC R PIRAS T 4.6 .10 .16 20 40 AR EAG (B4 4 .6 & F L1016 Ji 7748 20 .40 i) J2 1.2 4,
6.7 .8 SIS (FAE 1.2 A H 4.6 A HE 7.8 J4) AR A RS (5 IEF SRR 20% LU ) B
NP JER AR 5 PSR EIN YR SR G VG152 0.2 o/ B4 H] 2 mL BLOA, B -20 CI#
.
1.2 FEEGH AT

Taq DNA G & PCR W 2% i | Takara( Japan, Tokyo) ; PCR 3I#J 1 Laboratory of Animal Genetics
Okayama University of Guelph %5 i%; DGGE W E | B Bio-Rad 28 F] ( Japan Tokyo) ; QTAamp® DNA Stool
Mini Kit Fl QIAprep® Spin Miniprep Kit #J [ QIAGEN 2 7] ; TOPO TA Cloning® Kit #J [ Biodynamics Laboratoy
Inc 23 A AR Y% 24 i AR [ Thermo Fisher Scientific K. K A ], 310 % DNA )5 4% ( ABI PRISM® 310
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Genetic Analyzer, Laboratory of Animal Genetics Okayama University Japan Okayama) ,
1.3 ZHE 5 DNA BY$2H

ZBESCHE™ R QTAamp® DNA Stool MiniKit , 3% HE 4R VE T MR IR B 85 DNA PR FR e 0 5 430
& DNA W B -20 CHAFE L
1.4 JE[NZH M DNA 16S tDNA V, XHRS0EY 16 B

SIS I OCHR) (HDAT-GC F1 HDA2) , PCR W AR 222 IR Sk (50 wl) :10xZE i 5 L (15
mmol/L MgCl,) ,dNTP(10mmol/pL) 4 wL, 5[4 (10pmol/pL) 1 pL, B DNAL. 0 pL,TagDNA H 4 (5U/
pL) 0.5 wL,ddH,0 %M 2 50 wL, PCR #4245 ( Touchdown) W.3E 2, PCR F=#IHH 1. 0% ShONSH 5 e o Dk 4G
FrBER/INFIHR R

®1 HRESIWFT

Table 1 Specific sequence of primers

CIL/E 7 Bl )]l S Jr Bk
Primer name Primer sequence Primer position Product size (bp)

F:5'-CGCCCGGGGLCGCGLLLCGGGLGGGGCGGGGGCACG

HDAL-GC! GGGGGACTCCTACGGGAGGCAGCAG T-3” 339—396(57 mer)
HDA1[%) F:5'-CCTACGGGAGGCAGCAG-3' 339—356 (17 mer) 161-201
HDA2%) R:5'-GTA TTA CCG CGGCTGCTG GCAC-3' 539—556 (17 mer)
Lactobacillus'"") F:5'-GGAAACAGRTGCTAATACCG-3’ 156—176 (20 mer) 518—522
R:5'-CACCGCTACACATGGAG-3' 677-694(17 mer)
Bacteroides'"?! F:5'-GAAGGTCCCCCACATTG-3' 303—320( 17 mer) 406—407
R:5'-CAATCGGAGTTCTTCGTG-3’ 708-726( 18 mer)
Bifidobacterium!'?) F:5'-GGGTGGTAATGCCGGATG-3' 164—182( 18 mer) 438—440
R:5'-TAAGCCATGGACTTTCACACC-3’ 601-622(21 mer)
Clostridum!™*) F:5'-AAAGGRAGATTAATACCGCATAA-3' 150—173 (23 mer) 538—541
R: 5'-TTCTTCCTAATCTCTACGCA-3' 690-710(20 mer)
#2 PCRRMER
Table 2 PCR reaction program
SRR TAE P AP iRk SEAf TR IR Je A fi
Name Initial denaturation Denaturation Annealing Extension Cycle Last extension
Touchdown 1%} 94°C 10min 93°C 30s 65°C 30s 72°C 1min 10 72°C 1min
93°C 30s 60°C 30s 72°C 1min 10 72°C 1min
93°C 30s 55°C 30s 72°C 1min 10 72°C Imin
Lactobacillus" " 94°C 2min 94C 30s 61°C 1 min 68°C 1min 35 68°C Smin
Bacteroides"'?) 94°C Smin 95%C 1min 56°C 1min 72°C 45s 35 72°C Smin
Bifidobacterium! '] 94°C 5min 95°C 1min 59°C 1min 72°C 455 35 72°C 5min
Clostridum!'™ 95°C 3min 95°C 455 57°C 45s 72°C 2min 35 72°C 3min
Cloning 95°C 8min 95°C 1min 55°C lmin 72°C 1min 30 72°C 8min
ByeDye25 98°C 2min 96°C 10s 50°C 5s 60°C 4min 25 60°C 2min

1.5 FENZHA DNA 16S rDNA V, X418 F- BEAS PR B e H Uk

FIH B3R5 DNA 16S rDNA V, X438 - Be =4y, FHAH R 9 i D2 5190 F1 PCR ¥ 88 4044 9847 PCR
P8 PCR =W 1. 0% S5 W VEE JC Pl SRS T BB K /N R B, 2 BB SCilik™ |, i A Bio-Rad Deode #E 4T
DGGE BEWCHLUK . 8% 1) 2R T s ot Wi e b A7 4 5, A8 P 3R 86 291 161 h 20% —60% (100% 1 A8 1 7142 5% 7
mol/L JREM 40% LB FH W) . B IKFEHEIR 60 °CF 1xTAE ZZoh i HiE4T, fLE 150V, i E] 12 h, Hk
S5 ST SYBRgreen 1(100x) Ye €0, H UVI MR RGAG T AR . 1 DGGE Bl I Y 25 S5 45 AL v 454 40

http ; //www. ecologica. cn
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S, B B/ YT DGGE 28745 A 1.5 mL KB BLLAE I 10 WL JEEK , fERG AL 4 °C ik B
Be., FHMIR A A S19) (HDAL Al HDA2) # 4T K PCR §"84 . PCR /=¥ 1. 0% B5OBg Wi I o v A A
BRI .
1.6 JEPNZLE DNA 16S rDNA VX3 5 BEBUIMIEGE IR R vk 0 [l e alife 5 2 A i) i 42 P

HTCHE T AR T B e B EE I f pk B S R, [RI ™= 99 ] Wizard PCR Prep sDNA Purification System #£17
alifl | 4l 1 7= 1y % DynaExpressTA PCR Cloning Kit ( TaKaRa) , F4) 1 or [ SC , H QIAamp ® DNA Stool
MiniKit, #2250k, 28 PCR ALK BIE SC e A B IERATE . K026 )5 B 240 1 DNA BZH PCR 9 ByeDye25 %54
WIS . PCR FEY& AT 5 7E 310 B DNA 4%, Frfe45 R AE GenBank (http ://www. ncbi. nlm. nih. gov)
B E T TR ZR 0 AR RS R B, SRR S 0 AR IRl i A TR B e B
1.7 HEgeitotr

B A W R R BAIE 3B (8 20 BT 4 BioNumerics 3.0 ( Applied Maths, Sint-Martens-Latem , Belgium )
X} PCR-DGGE #8480 Bl 3% #E 47 251 114, H] Dice J5 515 AHL P48 %% Cs, | UPGMA (unweighted pair group

mean average) JEFTERIEHT,

2 HRESW
2.1 EXGFIRXGE I A b R R AT

BN EY R E BT R | Lactobacillus  Bacteroides ¥5575 |14 b 24 NEEA #7551 16S rDNA
V, X F B, 8 Bifidobacterium § 38 AR 3545 16S rDNA V, X F B, Clostridium ¥ 34 20 40 J& I XS 4 .6 4
WP EE A RAGHELL S 1.2 8 R @ B XS RE L 7 MFEA T ARTT 16S rDNA VX 7 B I FiR B3 A
B2 16S tDNA V, X i#4T PCR-DGGE T8 S8 EIEME L 8. Bl 1 N Lactobacillus JEE R /T ATEE R R 2 MK
SRANIR) T RREA — Sk 250 AR PR L FME B XS HE B I AW B A R RIS T, Lactobacillus J& BRE AR LI PEYY
1 TN RAGHE ; [F]— S A 5] JEI S A fl e AN RSB 48 S0 B T i B2 7 0 2 (P<0.05) o MO A R i 4t
BRI T 4300 14—18 F 9—14 2%, F U518 11—15 F19—14 2%, = (F L) 4@ Fp s
Feae b i 7—11 F7—12 4%,

Aw 6w 10W16w20w40w 1w 2w 4w 6w 7w 8w 10 20 30 40 50 60 70 80 9 100

L-4-H
L-4-P
B-2-P

L-6-P

{_,j L16.p
L-40-P
———— L-40-H

L-6-H
_h(: L-10-H
B-1-H

L-10-H

L-20-P
B-4-P

_____ | =1/ - ' L-16-H
—‘—|: L-20-H

B-2-H
B-1-P
— B-4-H

B-6-H
B-7-H
B-8-H
b B-8-P
B-6-P
B-7-P

H: P: W:
—  DGGE 16S rDNA H: P

1 AREEARELNAETHMEYMHE 16S rDNA V3 X Lactobacillus 5 %1% PCR-DGGE 154 B (a) FIBHE S (b)
Fig.1 Lactobacillus Specificity PCR- DGGE DNA profiles of the Caeca and dendrogram of the V3 region of 16S rDNA (a) of bacteria in
Ceacal digesta obtained at different age(b)
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& 2 A Bacteroides J& IR M BT 45 5 A AN RAGTER 7 N AP0 (1 40 e E V% | Bacteroides J& B8R (1) AH 1B
PRI R AR s PR b R B A 3 22 PR 45T, BN IR X e AS ] J] 8 48 S0 Tl 3 1 1 32 4y B 22 S 3 B 3% (P>
0.05) fHAERE A R ASHE A SE 4 & 82 5 .3 (P<0.05)

4w 6w 10w 16w 20w 40w

HPHPHPHPHPHP HPHPHPHPHPHP

lw 2w 4w 6w 7w 8w

L-4-H

L-10-H
1\__ I L-4-P
. B-8-P
L-6-P
L-10-P
H L-40-P
. L-16-H
i “:.'-'.::::4 RERER R EHE B-7-H
11 ' LA : L-20-H
] B-8-H
L-16-P
L-20-P
B-4-P
B-1-H
B-6-H
L-6-H

—
B-2-P
4|:E B-7-P
B-6-P
L-40-H
— 4i—|: BAH
B-2-H

b B-1-P

H: P: W:
— DGGE 16S rDNA

H: P: L: B:

2 FEEABREBIABEHREYHE 16S rDNA V3 K Bacteroides 55 PCR-DGGE 154 B () FIBE XN (b)
Fig.2 Bacteroides Specificity PCR-DGGE DNA profiles of the Caeca and dendrogram of the V3 region of 16S rDNA (a) of bacteria in
Ceacal digesta obtained at different age(h)

Kl 3 RRIAT, Clostridium J& TRARFEAS RXGHERY 20 40 i (5] B XS -3 S5ty B0 22 S A 8.3 (P>0.05) ,{H A
XS [) JEV U O B AN R BRE ) S 1 4R R 22 2 T3 (P<0.05) o ZEAY AN RS BE P~ A A0 AP e i 5, LTk &5
WO IA 12 F0 14 55 ;17 8 AR A0 A IO f R PR RS 3R, VK SR B 0 ol 17—19 8 4% AE KRIR RS HE, i
KA R 11—24 45,

2.2 XGRS E M A i B R A A

P 4 Hpal g, ASTR] SR G B A e B IR KRS X 5 o A DA R A (A e i d 2, RS B 4 H
AR W Lactobacillus & T HE A AL 8 053 514 65. 13% —67. 50% 54 17% —64. 17% 1 36. 67% —
43.56% ;1 XS 4 A K AT E BB 510 50. 48% —53. 09% 42. 22% —47.79% F1 55. 00% —56. 25% .,
R AR DL 5O DU et A % 1) sl Jr Tl AR R BE R B8 A . AR UM TR E00 S AR 8 WA AS [) 1) S B BE A9 B AN
RS HERIRE P AR EE AR R+ B0 s (IR ) 42 b S W LM R LA M BRI 00 . il Rrbn] = 2 10
X} 1 A A LR S ) B R, T A S GT T P A T L ) S D T PR XS A K OGS T M 4 L ) s e e R
BHEHINE I 20 B AR S /1N . Bacteroides J& DA R AR LI 8 578 XS & 4 IXT 5 I 40 0 2 BRI 52 ) e
KO AIPEFRECH 41.05% —45. 41% R R E W AHUTETE A 48. 68% —49.78% , 7 WX I 40 B 1)
M/ FAIME 55.56% —56. 45% ;i R XS A 4 6 i 48 17 2L i %) 5% il e K, ARABL PR FE 500 32.75% —
48. 68% , FLR B AW AHPEFERCH 53. 74% —56.86% , B B W i/, FHRLIE 57. 78% —60.27% .,

2.3 FEXGFIPIXG I 9 2 b A A TR TR R B R AR B

Fi SR A3 ) S B (BT 45 SR L35 3 Lactobacillus J&AE =W HE AR B XGEEFH E460 2 Lactobac
illus agilis ; B 46 B BRI R Lactobacillus aviaries .Uncultured bacterium (2 8 457 ) o 76 W S AP EERE AN
RS HEF KGN 2] Uncultured Weissella sp \Lactobacillus animalis, 537,20 40 JE# XY 4 6 JEIE XS A

http ; //www. ecologica. cn
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20 30 40 50 60 70 80 20 100

L-20-P

B-2-H

B-4-P

B-1-H

B-6-P

B-8-H

L-40-P

—  DGGE 16SrDNA

B3 AEEREBNABEBHREWHAE 16S rDNA V3 X Clostridium 4551 PCR-DGGE 354 B (a) IBE 4T (b)
Fig.3 Clostridium Specificity PCR— DGGE DNA profiles of the Caeca and dendrogram of the V3 region of 16S rDNA (a) of bacteria in
Ceacal digesta obtained at different age (b)

RXGHELLL 1.2 .8 J e B P X e AL 7 AR AR kG

: . , < 75| Lactobacill
%] Uncultured bacterium (5% 12 45747 ) , 1M A& A il £ E Bocrordes
Lactobacillus johnsonii( % 14 k7% ) ., Clostridium J&1E _é‘

AP R B A RX A 247G I 2] Uncultured bacterium E

(55 3 2541 ) 5 Hi XS Hp G 1) Uncultured proteobacte-
rium (55 1 2571 , 1M RS FEAS DU 31 Uncultured bacterium
(559 45717 ) 5 fHR R R XS B R Kz 3] Shigella sonnei (55 5

) TP SAFPAS XS HE B = ST, P Weeks
B AN KRS B A 24K U B Bacteroides J& 1Y) Bacteroides 4 B4 DNA-DGGE 8 U B4 47
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5§ GenBank 48 4 H 2k 9 9 R R 4 K 2 8008 K F

98% , A [ A1 JEMHEL 23K 5] 100% , B2 Lactobacillus J& 455 8 Fl 14 5 T3 W AR R 93% F190% |, 1
52 RS BT B R A W B [RTRAE AR 90% Fi1 849% , TR % T 51 BT A 22 B 1k A= 0 49 3 60 AS T 45
FEEYY 5600 2 F 17 58 % T PRIy 95% F1 94% | T [FIIEPEAL R 91% 1 89% , i B 1% 5 At
R W I R FLFTF I ( Lactobacillus gasseri) FIEEECFLFT 1 ( Lactobacillus delbrueckii ) WA, Bacteroides J&
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Table 3 Comparison of genomic sequences in common bands and special bands by sequencing and BLAST analysis

Rl AR A BAHEEL (bp) HAIE/ % GenBank #1405
Band Similar lactic acid bacteria species Number of bases( bp) Similarity Registration number
Lactobacillus Specific PCR-DGGE
1 Uncultured bacterium 710 98 FJ836331
2 Lactobacillus gasseri 684 95 GU417927
3 Uncultured bacterium 194 99 HQ396113
4 Lactobacillus amylovorus 543 99 HQ384286
5 Uncultured bacterium 747 100 HM575083
6 Uncultured bacterium 223 99 HQ314997
7 Weissella. Cibaria 560 100 GU369787
8 Uncultured Weissella sp 198 93 AB536789
9 Lactobacillus agilis 508 98 AB300519
10 Lactobacillus salivarius 534 99 HQ384292
11 Lactobacillus acidophilus 966 100 GU344709
12 Lactobacillus aviaries subsp 691 99 AB289044
13 Lactobacillus animalis 1360 99 HQ293062
14 Lactobacillus johnsonii 747 99 HQ384294
15 Uncultured bacterium 187 90 GU578810
16 Lactobacillus johnsonii 1471 100 HM162410
17 Lactobacillus delbrueckii 192 94 EF015468
18 Uncultured bacterium 702 99 FJ834503
Bacteroides Specific PCR-DGGE
1 Uncultured bacterium 571 97 EU506108
2 Uncultured bacterium 781 95 HQ321794
3 Uncultured bacterium 545 98 HQ320782
4 Uncultured bacterium 1495 100 EU791191
5 Uncultured bacterium 547 98 AY668237
6 Bacteroides ovatus 1459 98 AB510705
7 Uncultured bacterium 700 94 FJ557165
8 Bacteroides acidifaciens 1490 99 AB510696
9 Uncultured Bacteroidales bacterium 461 90 HMO079683
10 Bacteroides helcogenes 1473 92 AB510707
11 Uncultured bacterium 499 95 AJ419037
12 Bacteroides ovatus 1459 91 AB510705
13 Uncultured bacterium 699 94 HQ321414
14 Uncultured Bacteroidales bacterium 805 91 MH104791
15 Bacteroides sp. S—17 1487 91 AB470334
Clostridium Specific PCR-DGGE
1 Uncultured proteobacterium 636 92 EF697608
2 Erwinia sp. T28MF 722 100 DQ904614
3 Uncultured bacterium 1407 100 FJ683891
4 Uncultured bacterium 745 99 FJ163926
5 Shigella sonnet 1224 100 HQ407271
6 Uncultured Escherichia sp. 717 99 DQ856885
7 Uncultured bacterium 1515 98 AB506188
8 Uncultured bacterium 877 100 GU171201
9 Uncultured bacterium 884 100 GU060393
10 Clostridium sartagoforme 1420 100 FJ384380
11 Clostridium sp. CM-C81 1420 100 EU869238
12 Swine fecal bacterium RF3E-Xyl6 1431 100 FJ753844
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