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DNA DNA  16S rDNA V3
PCR
Q938 A 0001-6209 2002 (4-0478-06
DNA '
2
DNA
PCR 16s tDNA V3
1
1.1
1.1.1 1 2 3
4
50m 5 6
100m 7 8
50m
1.1.2 PCR > P25

CGCCCGLCGLGLGLGGLGGGCEGEGEGEGEGCACGCGGGGGCCTACGGGAGGCAGCAG-3" P1 5'-
ATTACCGCGGCTGCTGG-3'

1978 - 200433
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1.2
1.2.1 DNA* 10g 13.5ml DNA
100mmol/L. Tris-HCl pH8.0 100mmol/L. EDTA pH8.0 100mmol/L pHS.0
1.5mol/L. NaCl 1% CTAB 100uL K 10mg/mL 37°C 225 r/min
30 min 1.5mL 20%SDS 65°C 2h 15 ~ 20 min
50mL 5 000r/min 10min
4.5ml. DNA 0.5mL 20% SDS 10s 65C 10min 10min
/ 24:1 5 000r/min
10min 0.6 1h 9 000r/min 20min
pH7.6 TE 10mmol/L. Tris Cl pH7.6 1mmol/L. EDTA pH8.0 500u.L
1.2.2 DNA
1.2.3 16S 1DNA PCR PCR 33ul. 10 x PCR
Spl 2.5mmol/L ANTP 2pl. 13pmol/L. PCR P1 1pL 6pmol/L PCR P2 2uul. Taq
2L DNA 54, PCR >
1.2.4 PCR -70°C
Parafilm 3 ~4h 30uL pH7.6 TE
-20C
1.2.5 PCR S DGGE DNA
15% ~ 55% 1 x TBE 0.009mol/L Tris- 0.002mol/L
EDTA 30uL. DNA + 6pL 6 x 200V 60°C 2.5
~3.0h 0.5h
1~2 0.5mol/L 10mmol/L
Immol/L. EDTA pH8.0 0.1% SDS 37C 15 000g Smin
2~3 30min 15 000g 10min DNA DNA
10pL. TE pH7.6 1.2.3 PCR
2
2.1 DNA
DNA TE 0.8% 8 ~ 23kb
I-a b DNA
2.2 DNA 16S rDNA
DNA PCR 250bp
16S rDNA V3 2-a b
2.3 16S rDNA
16S rDNA 3-a
b PCR
2.4 16S rDNA
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1 2 3 4_ 5
bp
bp 23130
6359
7312 4361
6369
2322
5686 5057
4822
4324
3675
564
2323
b
1-a DNA 1-b DNA
Fig.1-a  Extracted DNA from SAMPLE 1 2 3 4 Fig.1-b  Extracted DNA from SAMPLE 5 6 7 8

1. Unfarmed soil sample 2. Corn soil sample
3. Vegetable soil sample 4.Wheat soil sample
5.Lamhda DNA-BstE Il Digest Marker.

1 2 3 4 5

bp
2000
1 000
7

a
2-a DNA PCR
Fig.2-a  16S rDNA amplifired by PCR from
Extracted DNA of SAMPLE 1 2 3 4
1. Unfarmed soil sample 2. Corn soil sample
3. Vegetable soil sample 4.Wheat soil sample
5.DIL2000 Marker.

1. Eggplant soil sample 2. Green soy bean soil sample
3. Vegetable soil sample 4. Cotton soil sample
5.Lambhda DNA-Hind [lI Digest Marker.

2 000

1 2 3 4 5
50
250
b

1000

7

500

100
2-b DNA PCR

Fig.2-b 168 rDNA amplified by PCR from
Extracted DNA of SAMPLE 5 6 7 8

1.DIL2000 Marker 2. Cotton soil sample
3. Green soy bean soil sample 4.Eggplant soil sample

5. Vegetable soil sample.

3-a PCR
Fig.3-a
1. Unfarmed soil sample 1

16S rDNA DGGE
16S rDNA separated by DGGE
2. Wheat soil sample 2
3. Vegetable soil sample 3 4. Corn soil sample 4

3-b PCR
Fig.3-b

16S rDNA
16S tDNA separated by DGGE

Eggplant soil sample 8 2. Green soy bean soil sample 6

1.
L . 3.V > 501 5 4. soil s le 5.
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1 16S rDNA DGGE
Table 1

The sequences of several 16S rDNA DGGE fragments

Sequenced

bands

Sequences

The strains which have the
highest identity from NCBI

5-GGCTTTCTGGTAAGGTACCGTCAGGGCGCCGGCAGTTAACCGG
CGCTTGTTCTTCCCTTACAACAGAGCTTTACGACCCGAAGGCCTT
CTTCACTCACGCGGCGTTGCTCCGTCAGACTTTCGTCCATTGCGG
AAGATTCCCTACTGCTGCCTCCCGTAGGCCCCCCGTGCCCCCGC
CCCGCCCGCCGCGCGCGGCGGGCGG-3

Uncultured bacterium SP11~17(96%)
Bacillus niacini (93%)

Bacillus infernos( 92%)

Planococcus southpolaris (91%)
Bacillus macroides (91%)

VIL

5'-GGTAACGTCAATGAGCAAAGGTATTAACTTTACTCCCTTCCTCCC
CGCTGAAAGTACTTTACAACCCGAAGGCCTTCTTCATACACGCGG
CATGGCTGCATCAGGCTTGCGCCCATTGTGCAATATTCCCCACTG
CTGCCTCCCGTAGGCCCCCCGTGCCCCCGCCCCGCCCGCLGCG
CGCGGCGGGCGG-3

Escherichia coli(100%})

Serratia marcescens(100%)
Ruminal bacterium PAD23(100%)
S.sonnei(100%)

S.flexneri(100%)

Vi

§-TCTGGTAAGGTACCGTCAGGGCGCCGGCAGTTAACCGGCGCTT
GCTCTTCCCTTACAACAGAGCTTTACGACCCGAAGGCCTTCTTCA
CTCACGCGGNGTNGCTCCGNCAGACTTTCGTCCATTGCGGAAGAT

Uncultured bacterium SP11~17(94%)
Bacillus niacini(90%)
Bacillus flavothermus(94%})

TCCCTACTGCTGCCTCCCGTAGGCCCCCCGTGCCCCCGCCCCGC | B.methanolicus(94%)
CCGCCGCGCGCGGCGGGCGG-3 Bacillus clausii{95%)
5-GGTACCGTCAATGAGCAAAGGTATTAACTTTACTCCCTTCCTCCC | Escherichia coli(95%)
AGCTGAAAGTACTTTACAACCCGAAGGCCTTTTTNATACACGCGGN | Serratia marcescens(95%)
VI | ATGGNTGGATCAGGCTTGCGCCCATTGTGCAATATTCCCCACTGCT | S.sonnei(95%)
GCCTCCCGTAGGCCCCCCGTGCCCCCGCCCCGCCCGCCGCGCG | S.flexneri(95%)
CGGCGGGCGG-3 S.dysenteriae(35%)

5-GGTTGTTAGCCGATGCCTTATTCTTCAGGTACATTCAGCTTCCCA
CACGTGGAAAGGTTTATTCCCTGACAAAAGCAGTTTACAACCCATA
GGGCAGTCATCCTGCACGCGGCATGGCTGGTTCAGAGTTCCCTC
CATTGACCAATATTCCTTACTGCTGCCTCCCGTAGGCCCCCCGTGC
CCCCGCCCCGCCCGCCECGCGCGEGCEGECGEEGEECG-3

Unidentified cytophagales(95%)
Sphingobacterium multivorum(93%)
Pedobacter sp.(92%)
Flavobacterium sp.(91%)

S.mizutae(90%)

0.128

0.040 S.mizutae

0.035

0.037

0.011

0.020

0.011
0.097

0.014 - |

0.056

0.021

Bacillus clausii

0.016 V!
Vi

0.132

0.008

[ 0020 Flavobacterium sp.
0.016%-15 Pedobacter sp.
Sphingobacterium multivorum

Unidentified cytophagales

0.022 . .

Bacillus macroides

Bacillus infernos

Bacillus niacini

Bacillus flavothermus
B.methanolicus

Uncultured bacterium SP11~17
VIl

Planococcus southpolaris

Escherichia coli
Serratia marcescens

Ruminal bacterium PAD23
S.flexneri

S.dysenteriae

S.sonnei

4 16S rDNA

Fig.4 Phylogenetic tree of the sequenced microorganism
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2.5
NCBI 18
Phylip  Clustal W 4
3
DNA
90 % DNA
DGGE
2 123
4 567 8 123 4 1
VI 567 8 ae 7 8
b
mnv v 3 4 XI 2 X 1
cdf 8 g i 6 ]
7
123 45 67 8
1 1w
16S tDNA
DGGE 16S rDNA
DGGE
IV Bacillus Vi
I E.coli  Serratia ¢ Sphingobacteria

16S 1DNA
PCR
16S rDNA
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IS BN Y, TR N US I SR

Community Constitute and phylogenetic Analysis
on Soil Uncultured Microorganism

Chen Hao Tang Xiaoshu Lin Jie Zhang Bosheng Ren Daming
The State Key Laboratory of Genetic Engineering  School of Life Science  Fudan University ~ Shanghai 200433 China

Abstact Many evidences show bachteria that can be cultured in lab are only the minority of germs
existing in nature. Most of bacteria containing rich valuable gene resource are unknown for they
are uncultured. To research these uncultured bacteria Directly extract crude DNA from farm soil
separate 16S tDNA mixture amplified by PCR from the crude DNA  sequence it and compare the se-
quences with the records of NCBI to classify the germs. The significant microbe community differ-
ence from respective soil which have possibility in developing a new tool for researching soil bacte-
ria diversity were finded.

Key words Uncultured Microbe ecology Phylogenesis
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