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Table 1  Composition of the diet used for weaned piglets
Diet ingredients (g/kg) Nutrients parameters

Corn 525.0 ME (MJ/Kg) 13.37
Soybean meal 304.0 CP (%) 22.09
Wheat middlings 50.0 Ca (%) 0.97
Fish meal 35.0 Available P (% ) 0.51
Whey powder 30.0 Lysine (% ) 1.31
Soybean oil 15.0
Limestone 11.7
Calcium hydrogen phosphate  15.0
Vitamin and mineral premix" 10.0
Salt 2.5
L-Lysine 1.8

* This mineral and vitamin premix (1% ) supplies per kg diet as follows:
VA 11000 1U, VD, 1000 IU, VE 16 IU, VKI 1 mg, VB, 0.6 mg, VB,
0.6 mg, d-pantothenic acid 6 mg, VB, 10 mg, VB, 0. 03 mg, folic acid
0.8 mg, VB, 1.5 mg, choline 800 mg, Fe 165 mg, Zn 165 mg, Cu
16.5 mg, Mn 30 mg, Co 0. 15 mg, 10.25 mg, Se 0.25 mg
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Fig. 1 DGGE profiles from Clostridium cluster IV bacterial community in the colon of piglets. Bands marked with

arrows in gel were identified as showed in table 1. L1-L3, number of litter, the same as follows.
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Fig.2 Similarity analysis of DGGE profiles from Clostridium cluster IV bacterial community in the colon of piglets.
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Fig. 3

belonging to Clostridium cluster IV group.

Thermoanaerobacter enthanolicus (a member of Clostridium cluster V) are included as outgroups.

sequence divergence.

Phylogenetic tree showing the relationships between DGGE bands matched clones in our study and species

Clostridium thermocellum ( a member of Clostridium cluster III) and

Bar represents 2%
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Table 2

Identification of predominant bands in DGGE profiles

from Clostridium cluster IV group in the colon of piglets

Closest species Sequence

Band . Percentage of .
No. found in the similaritv/ % accession
GenBank database ’ numbers
A Clostridium viride 94.5 GU451697
B Subdoligranulum variabile 95.2 GU451684
C Faecalibacterium prausnitzii 99.0 GU451685
E Faecalibacterium prausnitzii 98.3 GU451687
F Faecalibacterium prausnitzii 98.7 GU451688
H Anaerotruncus colthominis 90. 8 GU451689
I Clostridium methylpentosum 90. 4 GU451690
J Subdoligranulum variabile 98.6 GU451691
K Ruminococcus albus 94.6 GU451692
M Anaerotruncus colihominis 93.3 GU451693
(0] Clostridium viride 94.7 GU451696
P Clostridium viride 94.3 GU451694

2.3 FHEBRARMBEIVERER VFA RE
T

HI2E 3 A UL, 7 S E 758 45 1 vh i) S 20 T
BB 2k 84 v A 107 LU b K3 3 K5 (24
Hi) B B3 TR (P <0.05), %2 35 Hig s X
BHTIRE BIWT W RTK T o MBIV EERE DU % 14 H il
W7 HE R T m (P <0.05), B )5 2 3% T K
(P<0.05); 5Wr2 H (21 HER) AL, W5 )5 46 3
K4 HI) A TMRHEBEHR BESARE, 235 HiR
AR 2 VBT W0 i 7K ST o 45 M A B R R T R Mk
JiE A A S A TR AR R R #A TS I (21
H %), v B 3l v, Wi % 3 K )5, Wk 20 T ke
(P<0.05),% 35 H ik Xz #i 7t e, ik 2 W 1
HIZKF

K3 FHEERBZMAEFM Clostridium cluster VEHEEUR SELXEERBINTRRESTL

Table 3 Quantitative real-time PCR analysis of total bacteria and Clostridium cluster IV group and concentration
of total VFA and butyrate in the colon of piglets
Day of age/d
Item
7 14 21 24 35

Total bacteria [ Lg (copies/g) ] 11.55 £0. 56" 11.18 0. 18" 11.36 +0. 19" 10.37 £0.72" 11.16 £0. 63"
Clostridium cluster IV [ Lg (copies/g) ] 9.12 +0.07" 10.20 +0. 21" 9.45 +0.51" 9.29 +0. 62" 9.43 £0.41°
Butyrate ( mmol/L) 3.23 0. 42" 11.79 =1. 68" 12.30 2. 32" 5.08 £1. 08 12.81 +3.76"
TVFA (mmol/L) 28.70 £3.22° 84.80 +10. 06" 98.29 +21.88" 57.01 £12.90° 117.92 =11.75*
Butyrate: TVFA (% ) 11.26 +0.21° 13.90 0. 87" 12.59 +0.72" 9.42 +3.88" 10.92 £3. 16"

Mean with the different superscript of small letters within same rows were significant different (P <0.05).
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PR A ZEH 1A 8K 25 5 X 48 7R A7 0% 1T REAE
i L0 P PR ) st o TR AR B IV B T T
Wy HEE R

ABFFE N AT S B VEA T TRV JE 1Y
AR Ak H 5 A T RO B0 Al AR L (R S R
B IV 3 0788 A 34 9 R — B, 3 T Rig 2 Rk 1 1 o
TR R R A N Y R IV R RO

ANTEAE TR, WAR B IV AR 1 ) H 8 40 Al mT L™ A
TR, A AU R AR ™ T IR A 2257, KL i
AT T N R RR AR 28 T BE CoA 77 A T R, T oy — ¢
WA HFLIR O RREEAL N T R . X R IV 1
5T R A OC TR R B OC R OE A 1 Bk — 20
FE, BATR NFNEh W) 1 38 T IR 7™ A= 04 50 A= 4 i il
it ik — 2 T fif o

WFFE 0 1 A IV B A K &2 OR B T A
FEA TR AR O AR AR RN AN Gy B R o AR
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16S rRNA gene-based molecular methods to monitor
Clostridium cluster IV community in the colon of piglets

Gaorui Bian, Fei Xie, Yong Su”, Weiyun Zhu
(Laboratory of Gastrointestinal Microbiology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: [ Objective ] To investigate the change of Clostridium cluster [V community in the colon of piglets from 7 to 35
days of age, and its correlation with butyrate concentration. [ Methods] Three litters of neonatal piglets were used. One
piglet from each litter was sacrificed randomly at the age of 7, 14, 21 (weaning day) , 24 and 35 days, digestive samples
in the colon were collected. The concentration of volatile fatty acid (VFA) was determined by gas chromatography. 16S
rRNA gene-based denaturing gradient gel electrophoresis ( DGGE) and real-time PCR were used for qualitative and
quantitative analysis of Clostridium cluster IV community. [ Results] Similarity analysis of DGGE profile revealed that
samples from piglets at the age of 7 days formed a coherent cluster with indices above 90% , no significant changes in
Clostridium cluster IV community were found around weaning period. Real-time PCR analysis showed that 16S rRNA gene
copies of total bacteria in the colon of piglets decreased significantly 3 days after weaning, this tendency was in accordance
with the changes in concentration of total VFA and butyrate in colon, while there was no significant difference in copies of
Clostridium cluster IV group. Sequencing analysis indicated that Clostridium cluster [V group in the colon of piglets were
dominated by Faecalibacterium prausnitzii, Subdoligranulum variabile and other uncultured bacteria. [ Conclusion ]
Changes in Clostridium cluster [V community in the colon of piglets were found from the age of 7 days to 14 days, while

there was no significant difference during the weaning transition.

Keywords: 16S rRNA gene; DGGE; Piglet; Clostudium cluster IV
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