46 5 46 5 767 ~1772
2006 10 4 Acta Microbiologica Sinica 4 October 2006
Al2
100094
Al2
DGGE 16S rDNA 3 Al2 Al2
7 Lactobacillus 3 AI2-11 AI2-21 Al2-3i L. plantarum
99.9% L. kimchii 99.4% L. farciminis 100% A2 16S rDNA 7
55.21% 19.79% 14.58% 3.13% 3.13% 3.13% 1.03%
DGGE 16S rDNA
Q93 A 0001-6209 2006 05-0767-06
? 16S rDNA
7
! Denaturing Gradient Gel Electrophoresis
16S tDNA DGGE
? 16S rDNA Vs PCR
8
pH /o0 16S tDNA DGGE
145
Al2 1
MRS pH 3.8~4.0 1.1
10h 16h  20h 1.1. 1 Al2
Al2-1i Al2-2i Al2-3i Al2
7 Al2-4¢ Al2-5¢  Al2-10¢
98 % 6 GenBank DQO056419 DQ056420
DQO056421 DQ056422 DQ056423 DQO056424
DQO056425 DQO56426 DQ056427 DQO56428
1.1.2 Toyobo RNA
Perkin Elmer Ampli Taq Gold Qiagen
QIAEX I gel extraction kit Promega
16S rDNA pGEM" -T Easy Molecular Probes SYBR GREEN
" Tel 86-10-62733437 E-mail acuizj@ cau.edu. cn
1976 — E-mail wxiaofen _ 16 @ yahoo. com. cn

2005-11-24 2006-01-16 2006-04-03
© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



WANG Xiao-fen et al ./Acta Microbiologica Sinica 2006 46 5

768
I Perkin Elmer BigDye Kit HORIBA
B-212 Compact pH meter
QP-5050 GC-MS Bio-Rad
DCode ABI 377 DNA
1.2
MRS 10g 10g
S5g K,HPO, 2¢g 2g Sg
20g 80 1mL MgSO, 7H,0 0.58g MnSO, 4H,O
0.25¢ pH 6.2~6.4 115C 20min  15¢/LL
10
3min
30C
3
PCR DGGE
1.3 pH
Compact pH meter pH
0.22pym
CP-Chirasil-Dex CB 25m
x 0.25mm 60°C 2 min —100°C 5°C/
min = 190°C 2min  15°C/min 18min
180°C 230°C 1.5kV
50kPa 30mL/min
1pL 1/20 NIST
1.4 DNA
A2 MRS 8000r/min
15min -
’ DNA 0.1g
0.1mm /
RNA RNA 2 x
PEG DNA
1.5 16SrDNA PCR
1.5.1 16S rDNA PCR Al2
DNA PCR 16S tDNA
27F 5'-AGAGTTTGATCCTGGCTCAG-3’
E. coli 8 ~ 27 1492R 5'-
GGCTACCTTGTTACGACTT-3’ E . coli
1492 ~ 1510 50p. 10 x PCR

Gold Buffer SpL. 25mmol/L MgCl, 4pL. 2mmol/L. ANTP
mix Spl. 45pmol 27F  1510R 0.5pL SU/pL. Ampli
Tag Gold 0.2pL DNA 5ng 95°C

10min 93°C Imin 50°C Imin 72°C
Imin 30s 25 Smin
0.8%
1.5.2 16SrDNA V, PCR DGGE
PCR 16S tDNA v,
A2 DNA

357F-GC GC clamp’-5'-CCTACGGGAGGCA

GCAG3’ GC-clamp 5'-CGCCCGCCGE

GCGCGGCGGGCGGGGCGGGGGCACGGGGGG-3!

517R
3" PCR

5'-GTGCCAGC
50pL

A/C GCCGCGG-
10 x PCR Gold Buffer

SpLl 25mmol/L MgCl, 4pl. 2mmol/L. dANTP mix SpL

45pmol 357F  517R 0.5pL SU/ul. Ampli Tag Gold
0.2pL. DNA 10ng 95°C 10min
93°C Imin 48°C Imin 72°C 1min10s
30 Smin 2%
DGGE
16S rDNA V, PCR
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1.6 DGGE
DCode Bio-Rad
Laboratories Hercules Calif 16S rDNA V,
PCR DGGE
16S tDNA V;  PCR
8% WIV
0% ~ 80% Tmol/L
40% 100% 61C
200V 3h SYBR GREEN I 30min
! Al2
DNA  PCR ?
6% ~12% WIV
20% ~ 50% 61C 200V Sh
1.7 16S rDNA
Al2 DNA
16S tDNA PCR
1.5.1
QIAEX 1II gel extraction
kit DNA  pGEM" -T Easy
16°C 42°C heat shock 45s
E. coli JM109 X-gal IPTG  «a-
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1.8 16S rDNA
16S tDNA BigDye Kit ABI 377
DNA ABI
16S rDNA BLAST
DDBJ nucleotide sequence database
Al2 GenBank
DQO056419 DQO056420 DQ056421
DQO056422  DQO56423 DQO056424  DQ056425
DQO056426 DQO056427 DQ056428
2
2.1
MRS
13 DGGE
3 3
Al2-1i Al2-2i Al2-3i  DGGE
Innri3 DNA 16S
rDNA
Lactobacillus plantarum
99.9% Lactobacillus ~ kimchit 99.4%
Lactobacillus farciminis  100% \B PCR
DGGE 1 23 4
3
3
MRS pH
23 MRS
pH pH
24h
pH Al2-1i pH
Al2-2i Al2-3i
2.2 DGGE
Al2 MRS 48h
DNA 16S tDNA 'V, PCR
PCR DGGE
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Cotnunity Lsolawes Clone
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4 5 & 7 B v g 1

1 AR

Fig.1 DGGE patterns of composition of Al2 community. Lanel is Al2
community Band@D is Lactobacillus plantarum Band®) is Lactobacillus
kimchii Lane2  Lactobacillus plantarum Al2-11 Lane 3 Lactobacillus
kimchii  A12-2i Lane 4 Lactobacillus farciminis Al2-3i  Lane 5

Lactobacillus farciminis Al2-1c¢ Lane 6 Lactobacillus farciminis Al2-2¢

Lane 7 Lactobacillus plantarum Al2-3¢ Lane 8 Lactobacillus pentosus
Al24c¢ Lane 9 Lactobacillus kimchii Al2-5¢ Lane 10 Lactobacillus
kimchii A12-6¢ Lane 11 Lactobacillus pentosus Al2-Tc.
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Fig.2  The dynamic changes in pH and lactic acid production of the

isolates from Al2 community cultivated in MRS media.
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PCR DGGE 3 C2 L. farciminis 19.79%  14.58%
7 DGGE 3 90 % 3
Cl C2 C3 C4 C5 Co6 C7 16S rDNA 4
Lactobacillus  farciminis 10% 4
100%  Lactobacillus farciminis 100%  Lactobacillus
plantarum  99.9%  Lactobacillus pentosus  99.8% 123 4 5 67 8 90 1 1213 14 15
Lactobacillus kimchii  99.4% Lactobacillus  kimchat
98.2%  Lactobacillus pentosus 99.6% 2 Lane5 M09 —=
~11 1 c2C G5
Al2-3i Al2-11 AI2-2i 3 DGGE
Fig.3 DGGE profile of 165 rDNA Vs region of clone druing screening.
AR 7 Lane6 7 15 are self-connected the band is belonged to JM109. 3 kinds
of clones are detected in the gel. Lanel 3 9 11 12 are the same kinds of
Lactobacillus clones lane 2 5 14 are the other kinds of clones and laned 8 10 13
16S rDNA are another group of clones.
C3 L. plantarum 55% C5 L. kimchii
1 AR
Table 1 Sequencing results of populations of AI2

Closest relative

Name Lane® accession number denity/ % Accession Number DGGE Isolated Cloning
Al2-1i 2 LY. plantarum  AB104855 99.9 DQO56419 + ¢ + +
Al2-4¢ 7 L. plantarum  AB104855 99.9 DQ056422
Al2-2i 3 L. kimchii AF183558 99.4 DQ056420 + + +
Al2-5¢ 9 L. kimchii AF183558 99.4 DQ056423
Al2-3i 4 L. farciminis AJ417499 100 DQO56421 - + +
Al2-6¢ 6 L. farciminis - AJ417499 100 DQ056424
Al2-7¢ 8 L. pentosus D79211 99.8 DQO56425 - - +
Al2-8¢ 5 L. farciminis  AJ417499 100 DQO56426 - - +
Al2-9¢ 10 L. kimchii AF183558 98.2 DQO56427 - - +
Al2-10¢ 11 L. pentosus D79211 99.6 DQ056428 - - +
* Lanes are shown in Fig. 1 " Abbreviation L Lactobacillus * +" detected * " not detected.
2.4 AR F, ~F,
Al2 27 33 24h Tan Tgg 3h 6h 120 TRK 24k 48k T2k
DNA  PCR 16S rDNA V, PCR
DGGE 4-A

@D Lactobacillus plantarum

@ Lactobacillus

kimchii L. plantarum
Lactobacillus kimchii Al2
Al2 7
2.5 33 72h
33 A2 MRS 72h
DGGE L. plantarum
4-B L. kimchii 3 ~24h
48 ~ 72h L. plantarum
L. kimchii 48h
DGGE 2

4 AR

B
Fig.4 DGGE patterns of Al2 community cultivated in MRS media. A
The pattens obtained by 24h cultivation in MRS media from Fy
successive subcultured to F33 B Dynamic changes of microorganism of

A2 community cultivated in MRS media for 72h. Band @ is
Lactobacillus plantarum Band®) is Lactobacillus kimchii .
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18 Driehuis F Elferink SJWHO Van Wikselaar PG. Fermentation
Composition diversity of lactic acid bacteria LAB community Al2 used for alfalfa silage

WANG Xiao-fen GAO Li-juan YANG Hong-yan WANG Wei-dong CUI Zong-jun”
College of Agronomy and Biotechnology ~ China Agricultural University — Beijing 100094 China

Abstract Alfalfa is the most important forage grass that is difficult to ensile for good quality. Using silage inoculants are
the important way for preservation of alfalfa silage. Through continuous restricted subcultivation a lactic acid bacteria

LAB community Al2 was selected from well-fermented alfalfa silage. Plate isolation and Denaturing Gradient Gel
Electrophoresis DGGE  construction of 16S rDNA clone library were used to identify the composition diversity of Al2
community with 7 strains detected and they were all belonged to Lactobacillus . The composition ratios of the 7 strains
were 55.21% 19.79% 14.58% 3.13% 3.13% 3.13% 1.03% according to 16S tDNA clone library. Al2-1i Al2-
21 AI2-3i corresponding to L. plantarum 99.9% L. kimchii 99.4% L. farciminis 100% were detected by
plate isolation. Among 3 isolates Al2-1i had the highest ability of dropping pH and producing lactic acid and the
amount of lactic acid was reach to 18g/L at 24h cultivated in MRS media. The ability of dropping pH and producing
lactic acid of Al2-3i was the lowest. From DGGE profiles the dominant strains in Al2 community were L. plantarum
and L. kimchii. L. plantarum was detected during the whole process and L. kimchii was detected in the later phase.

Keywords Lactic acid bacteria LLAB  Community DGGE 16S tDNA clone library Composition diversity
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