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Abstract This research is to study the effects of Normal, slow development layers and broiler on cecal bacterial
population structure and diversity. To identify specific and common community members, cecal bacterial population
structure and diversity in 4-,6-, 10-, 16-,20-, and 40-week-old commercial layers and 1-,2-,4-,6-,7-,and 8-week-old
broiler chickens of Normal development, slow comparatively studied using PCR-DGGE of 16S rDNA, combined with
cloning and sequencing of DNA recovered from specific and common tapping bands of PCR production with specific
primers. Lactobacillus-specific primers and cluster analysis showed more similarity of cecal bacteria in the chicken of
both varieties of Normal than in those of slow. The average band number of PCR-DGGE fingerprints of 16S rDNA from the
chicken of the same variety at different weeks and Normal development, slow of age was significantly different (P<C
0. 05) . Bacteroides-specific primers and cluster analysis exhibited more common bands and closer similarity of cecal
bacteria in the two varieties of Normal, slow development. The average band numbers of PCR-DGGE fingerprints of 16S
rDNA from the two varieties at different weeks of age did not display significant difference (P >0. 05), but the

difference between chickens of Normal,slow development was significant ( P<C0.05) . Clostridium specific primers and
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cluster analysis revealed that the difference between the average fingerprint band number from the commercial layers
20- and 40-week old was not significant (P >0.05), but the difference between that from health and poor broiler
chickens at different weeks of age was significantly different ( P<C0.05). Sequence analysis of DNA recovered from
Lactobacillus-specific tapping bands of PCR production showed that cecal Lactobacillus agilis abounded in commercial
layers of both Normal development. slow during laying period. Lactobacillus aviaries and unculturable bacteria were
abundant at the brooding and rearing periods. Unculturable Weissella sp. and Lactobacillus animalis were plentiful in
chickens of the two varieties of Normal, slow development. Sequence analysis of DNA recovered from Bacteroides-
specific tapping bands of PCR production exhibited that cecal Bacteroides acidifaciens and uncultured bacterium were
abundant in the two varieties of Normal development, slow. Sequence analysis of DNA recovered from Clostridium
specific tapping bands of PCR production displayed that the cecum of the two varieties of Normal, slow development
were plentiful of unculturable bacterium. Unculturable proteobacterium were abundant in commercial layers. Shigella
sonnei existed in large quantities in healthy broiler chickens, but were absent in the two species of poor health. The

results of this study showed that cecal bacterial community structure in chicken at different feeding stages was affected

by chicken species and their health conditions.
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Table 1  Specific sequence of primers

Gk B 519 7 5

GC357f (57mer) 5'-CGCCCGCCGCGCGCGGCGGGCGGGGCGG
GGGCACGGGGGGCCTACGGGAGGCAGCAG-3'

3571 (57mer) 5'-CCTACGGGAGGCAGCAG-3

517r (17mer) 5'-ATTACCGCGGCTGCTGG-3'
Lactobacilluss159f(20mer) [ 9] 5'-GGAAACAGRTGCTAATACCG-3'
677r(17mer) 5'-CACCGCTACACATGGAG-3'

Bacteroides303f(17mer)[ 10 ] 5'-GAAGGTCCCCCACATTG-3'

708r(18mer) 5'-CAATCGGAGTTCTTCGTG-3
Bifidobacterium164f(18mer)[ 11 ] 5'-GGGTGGTAATGCCGGATG-3'
601r(21mer) 5-TAAGCCATGGACTTTCACACC-3'

Clostridum150f (23mer) [12] 5'-AAAGGRAGATTAATACCGCATAA-3'

690r (20mer) 5-TTCTTCCTAATCTCTACGCA-3'

®2 PCRREEF
Table 2 PCR reaction program

2N TR T 44 FR AL P A iE k 3 fif (EED ¥ i I i

Touchdown 94 C 10 min 93 C 30 s 65 C 30 s 72 °C 1 min 10 72 °C 1 min

93 C 30 s 60 C 30 s 72 C1 min 10 72 °C 1 min

93 C 30 s 55 °C 30 s 72 °C1 min 10 72 °C 1 min
Lactobacilluss 94 °C 2 min 94 °C 30 s 61 ‘C1 min 68 °C 1 min 35 68 ‘C 5 min
Bacteroides 94 °C 5 min 95 °C 1 min 56 ‘C1 min 72 °C 45 s 35 72 °C 5 min
Bifidobacterium 94 C 5 min 95 C 1 min 59 C1 min 72 °C 45 s 35 72 °C 5 min
Clostridum 95 C 3 min 95 C 45 s 57 C 45 s 72 °C 2 min 35 72 °C 3 min
Cloning 95 °C 8 min 95 °C 1 min 55 °C 1 min 72 °C 1 min 30 72 °C 8 min
ByeDye25 98 °C 2 min 96 C 10 s 50 °C 5 s 60°C 4min 25 60 °C 2 min

1.5 HEEHEDNAI6SrDNAV, Ay B4 TEBIY(“GC I 339 Fl 539r) #E4T PCR 414,
16 BE 5% B FR ik PCR F=9) Fi 1. 0 Y0 505 B 6 Jie Fi K AG T - BE R /DN A
I E ARAG B R S 1 7 Be 4 o AR R 2SR Y WeRs, ZBOCHk[14 ], fff Al Bio-Rad Dcode #f 4T
DNA 16S rDNA V, @19 34 5 B =9, AN 095 DGGE $EE B vk . 80 i 3 19 M Ik e e 1= ik 47
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Fig. 1

Lactobacillus Specificity PCR-DGGE DNA profiles of the Caeca and dendrogram of the V3 region

of 16S rDNA gene(a) of bacteria in Ceacal digesta obtained at different age (b)
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Fig. 2 Bacteroides Specificity PCR-DGGE DNA profiles of the Caeca and dendrogram of the V3 region
of 16S rDNA gene (a) of bacteria in Ceacal digesta obtained at different age (b)
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43.56 % 1 A XS B 4. A K E IR B4 B oh
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Fig.3 Clostridium Specificity PCR-DGGE DNA profiles of the Caeca and dendrogram of the V3 region
of 16S rDNA gene (a) of bacteria in Ceacal digesta obtained at different age (b)
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Table 3 Comparison of genomic sequences in common bands and special bands by sequencing and BLAST analysis

Ekiit A ST T o BEE/bp MMIER/Y% GenBank Hid%E
P2 W B B 5 PCR-DGGE(Lactobacillus Specific PCR-DGG)
1 Uncultured bacterium 710 98 FJ836331
2 Lactobacillus gasseri 684 95 GU417927
3 KA - ~ -
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 1 360 99 HQ293062
14 Uncultured bacterium 187 90 GU578810
15 Lactobacillus johnsonii 747 99 HQ384294
16 Lactobacillus johnsonii 1471 100 HM162410
17 Lactobacillus delbrueckii 192 94 EF015468
18 Uncultured bacterium 702 99 FJ834503
3 2 PCR-DGGE(Bacteroides Specific PCR_DGGE)
1 Uncultured bacterium 571 97 EU506108
2 Uncultured bacterium 781 95 HQ321794
3 Uncultured bacterium 545 98 HQ320782
4 A H - - -
5 Uncultured bacterium 547 98 AY668237
6 AR - - -
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 A H - - -
BB H: 5 PCR-DGGE (Clostridium Specific PCR_DGGE)
1 Uncultured proteobacterium 636 92 EF697608
2 Erwinia sp. 728 MF 722 100 DQY04614
3 Uncultured bacterium 1 407 100 FJ683891
4 Uncultured bacterium 745 99 FJ163926
5 Shigella sonnei 1224 100 HQ407271
6 Uncultured Escherichia sp. 717 99 DQS856885
7 Uncultured bacterium 1515 98 AB506188
8 Uncultured bacterium 877 100 GU171201
9 Uncultured bacterium 884 100 GU060393
10 Clostridium sartago forme 1420 100 FJ384380
11 Clostridium sp. CM-C81 1420 100 EU869238
12 Swine fecal bacterium RF3E-Xyl6 1431 100 FJ753844
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13 %€ B Uncultured bacterium (45 12 &4 ).
Clostridium JETE 2 AP K B 1IEH GRZ XS K
B Uncultured bacterium (25 3 547 ) ; H i &
Wi J& Uncultured proteoba-cterium (55 1 4%
LA XY B E JE Uncultured bacterium (58 9 4%
) IEH AR i 2 J& Shigella sonnei (55 5
FOH) S M2 A AR 98X R X i = 0 2K TR R
Bacteroides J& My 45 K b, Wi P & & IE W VB 52
B4 K 5 [ Bacteroides acidi faciens . Uncultured
bacterium. FE 45 P F 45 8, 5 GenBank %3
J2E v ARCEE W Y TR U 4 R 22 BT R T 9806 A 11 [
JEPEEL 2R 5 T 100% . {BJE Lactobacillus J& 57
8 Al 14 50 % W i A BPEAL S 9320 F0 9020, i
5 Z R 5 00 F Rl 1 B 58 A8 1 A W 0 TR Sy
906 F0 84065 4% 2 F 17 5 4 B B B AR AL
H 952 1 94 %6, i [6] U8 M ALk 912 F1 89,
Bacteroides J& 4% 7.9.13.14 5% E T 5 Z A
T e e ) AN AT 85 % A 0 A SRl Y L S8 TR
R PEPEAL A 94 26,906 94 201 914 . 1 [R] I A Ay
9070.85%0 .91 1 8720 Z%7F 10 #1112 SR % EM
PR AR LA O 92 26 I 91 26 1 R] R4 A R 86 6
83% ., Clostridium J& %W 1 58I FED 5 Z [F
P S R AN T B S G0 0 AH B 1 2 4 7 A )
PEAEAL R 92 04 i [ IR A Ry 86 24

3 i it

3.1 BEEKEZENEREFANEANZIT
KEWAERK KT Z il VB IR 978 B APR
S5 DR B RE R VF 250 2 S BURDEHR T RCR T B
2 B R E S . W R W ml a5 e R ) Y
FJHFNE Wi 2R G000 & B RS W Y IR RR
AR PR RE . MM T 1 18 2R W v A 1 2H D
P, 250 i 32 00 £t B AR AR A 7 A B BT A Y 52
XiF N R RIS A 1 T 5 45 SR 2 UE S OR [ A
A Ji 30 R 98 SO A 22 S o B 2 1) 9% T 4[] 35
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HH AN TR] A 0 150 B A PR 3R ) i T TR 1 A
AR SN N 2 RT3 7 N 1 i i N i 3
REEWSEEXE WA W m e ER.
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UT L SR AN A A TR .
3.2 BEHREAENEMREHF#NART N

S X A X b R T R TR R RO B
FEEAT R AT . DRSEIE R IE S 00T o B4R XS 7 1
DAL IE B TR Ak T AR 2 IR O i T N A T S T
WA Fa R 1 O G 2, 33X b AR 25 i BB 4 i A Bk
SRR AR . BT A HEXS 4 H % 5 09 8 B AR 3 W I
I i A0 T RE R TR AR E B XA T RE 2 1 A
9~21 H 1% X I Ak T8 B2 s A S5 . R S
T ST TE A SRR B O S s ST - A Y i T
T E 5 2 T 977 0 A T A 0 5 s 1 B AR . AR IR
2 X R PA) X AN [) ) 3% B BN 5 1 200 B RV 1) B T
YITEAE AW AW 340 . Lactobacillus J& W BEE
X7 AR R M A0 A R T B K A AR S 0 A /) 5
T PR XS 19 A R S0 5 400 T 1 5 T e oK 7 I B0 5
M fz /N, Bacteroides J& W FEAEE W 6 JH & XT E W
0 TR R 5 ) B A 7 AR S Wl /) 5 T PR RS £ A A
XF R B A0 R 2 W R, 8 A IR R M B /b
Clostridium J& & #F 75 B it 25X 19 7= ] B T
400 - T PR X F) A A A B AR T 300,
3.3 EEEEEEERNBENZ R

Ley RUSEA7 i 5% 3 BA 45 32 3 B AL ] 52 i) g i
F R R A 2 R R T 0 T AR R AR
SEARRE ST oy N IE B BEREF B 2 AR 1Y . DR 2
U 259 e VSRR A DL K B AR R 2L AT 5
Wi T AFE 50 R 2 1 A2 Bl WF Y PR RS L S
A X i T8 Je B RE AR AL R B AS BE i X
WO T 55 R T 40 i R TR R DR R i
BRI 2 W0k 0 o FLAT B LT AR B AT A R A BR RN
ZEMOAF T AR AR K A I Y 1 1 00 3R B
55T R A R AR L E A G T 125 4 WA T
(Bifidobacterium) , JRH & ANTEHE 0B FF IR AW
GEo TAb A5l AE B A B S UE B AR X T Ak AT B
DA T =4 R FLAT 1 L 2R QAR B AR A 78 25
B AR B ENEE P& &I
BPEARTE R e . XA I 23 5 e 1 38 T
BRI 2. Lactobacillus ., Clostridium JE R EEH
J N R S Ve 2 AR 22 Bacteroides J& W RE LR 5%
AR Z Iy 45 R AL IE 2 K 2 0 B A AN ] B
FHAME. & F KW K X M| Lactobacillus
johnsonii (55 15 4%45) K P48 & 3% 19 20,40 &
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2 4k 2011 4F %5 16 3%

WX A 4.6 JAI K T IR AXGRELL K 1.2.8 JA i
IEHRAYEE 7 AN 55 Clostridium J& Shigella
sonnei (55 5 257 ) 0] T A AR AR T LA KSCH T R o 2
BERKEFEM  RIBOH RS 9t — DRk

T

FHI PCR-DGGE #& SC I 3 £ AR 73 7 % 7 1E
IR 1) ARG L PAIXS B 5 M 350 A2 ke E T A 45 AL L 2
FEE . I ST AE R R 5 5 W 18] 0 B B AR AR Y
PRSP 5 A T R 9 o AT A 4R e K A
KET LA PERE S HE R A i W R & A S
il R WS TFRE T — 2 A R & AR

%#t #+ Nishino naoki # % & Chao Wang 1§ + &
AR IAE P T o L35 W 8 k7 Rk,
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