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Isolation and phylogenetic analysis of endophytic
bacteria in Davidia involucrate
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Abstract: A total of 56 endophytic bacteria were isolated from the stem, leaves and petioles of Davidia
involucrate with tradational cultural methods. Of which, 17 endophytic bateria were selected to carry
out succedent molecular studies. About 1 500 bp fragments of 16S rDNA were amplified by PCR
method using the extracted genomic DNA as the templet. According to sequences analysis and com-
parison with the data of GenBank by BLAST, eleven endophytic bacreia were classed to Bacillus gen-
era, the identities are from 95% to 98%, two were classed to Lysinibacillus genera, the identities are
97% and 99%, one were classed to Bordetella genus, the identity was 95%, and one was similar to a
reported uncultured bacterium, the identity was 96%. Bacillus was the dominant genus among the
endophytic bacteria in Davidia involucrate. The phylogenic tree showed that the 15 endophytic bacteria

clustered two main branches.

Keywords: Davidia involucrate, Endophytic bacteria, Isolation, Identification, Phylogenetic analysis

EEWH: (No. 2005019)
*BIAEH: Tel: 86-852-8927815; D<: py66song@126.com
Yeks HE: 2010-04-07; #S HHEA: 2010-10-18

© PERFRMEDHRAETIFESMwIES http://journals. im. ac. cn



(1]

745 ( 9 ),
, Pseudomonas

Bacillus Enterobacter  Agrobacterium
2] (

) [3]

(4]

>

(Davidia involucrate Baill)

>

70 ,
(51 (6]
Aspergillus fumigatus, 100 g
31.9 mg
1 MBS hE
1.1 ##
111 ##: 2008 5
1.1.2 EZERFIFNEF: Tris (
), EDTA ( ), CTAB
(Ameresco), SDS (Sigma), [ ( )
], 2xTaq PCR MasterMix 200 bp
DNA Ladder [ ( ) 1;

E.Z.N.A*. Gel Extraction Kit (  Omega
Bio-Tek Inc. ) PCR DNA Engine
peltier Thermal Cycler (Bio-Rad) WD-9413A

( ) 27f: S'-GAGTTTGATCCT
GGCTCAG-3', 1527r: 5'-AGAAAGGAGGTGATCC
AGCC-3' ( )

1.2 FH#*
121 REEMSE: (1) [7]
2, 7% 1 min, 2%
NaClO 3 min, 75% 30s,
3, NA , 28 °C
2-3d NA
2) NA
1-2

122 HEENEESZLE:

123 MEEEREH DNA RIIRE: [8]
DNA: 1 mL
,13500 g

1.5 mL EP 10 min;

7 min; , s
1.2.4 16S rRNA £FH#J PCR # #&: PCR
50 pL: 27f  1527r 1 pL, 2xTag PCR Mas-
terMix 25 pL, DNA 5 uL, ddH,O 18 puL
: 94 °C 5 min; 94 °C 50 s, 59 °C 2 min,
72 °C 2 min, 30 ; 72 °C 10 min
1.25 MF: 16S rRNA PCR

126 REMHEMRAZLZEHMOEE:
NCBI (http://www.ncbi.nlm.nih.gov/) BLAST
GenBank ,
MEGA4.0

http://journals.im.ac.cn/wswxtbcn

© PERFREMEDRIEATIEE S 4IEER http:// journals. im. ac. cn



10 #wehg AR 2011, Vol.38, No.1

2 HREWR 1500 bp ,
17 PCR ,
21 HENEEMIBSRVITEE 15 3
GT33
56, 23 RIREMLEMERAZLZEMBIME
13, 21, 22 NCBI BLAST
, , , 15
, , 1 11 Bacillus 95%-98%; 2
2.2 #REHK 16S rDNA B PCR ¥ 1 Lysinibacillus 97%  99%; 1 %A
) GTO1 Bordetella 95%; 1
GT02 GT04 GT09 GT13 GT14 GT21 GT23 , 96% (1)
GT26 GT31 GT32 GT33 GT36 GT39 GT 15 14 16S rRNA
42 GT45 GT56 17 , DNA i MEGA4.0 ( 4):
, 27f 1527, PCR 16StDNA,  GT21 GT33 GT42 ., Bacillus subtilis
1.6% ) 1 500 bp  strain 22 ; GT23  GT36 ,
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1 SHAEAEE=REABENER
Fig. 1 Microgram of three endophytic bacteria by Gram stain
Note: A: GTO01; B: GT36; C: GT42.

bp M 1 2 4 9 13 14 21 23 26 31 32 33 36 39 42 45 56

L

200

B2 17 %kMNEME 16S rDNA B9 PCR #1284 R

Fig. 2 Amplification results of 16S rDNA of 17 endophytic bacteria by PCR
Note: M: 200 bp DNA ladder; 1,2 and so on represent GT01, GT02 and so forth respectively.
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CAAGGCGGCGTGCTATACATGCAGTCGAGCGAATGGATTAAGAGCTTGCTCTTATGAAGTTAGCGG
CGGACGGGTGAGTAACACGTGGGTAACCTGCCCATAAGACTGGGATAACTCCGGGAAACCGGGGC
TAATACCGGATAACATTTTGAACCGCATGGTTCGAAATTGAAAGGCGGCTTCGGCTGTCACTTATG
GATGGACCCGCGTCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCC
GACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCA
GTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGCTTT
CGGGTCGTAAAACTCTGTTGTTAGGGAAGAACAAGTGCTAGTTGAATAAGCTGGCACCTTGACGGT
ACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGT
TATCCGGAATTATTGGGCGTAAAGCGCGCGCAGGTGGTTTCTTAAGTCTGATGTGAAAGCCCACGG
CTCAACCGTGGAGGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAAAGTGGAATTCCAT
GTGTAGCGGTGAAATGCGTAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGT
AACTGACACTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCG
TAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGAAGTTAACGCATTAAGCAC
TCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGG
TGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGAAAAC
CCTAGAGATAGGGCTTCTCCTTCGGGAGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTG
TCGTGAGATGTTGGGTTAAGTCCCGCACCGAGCCGCAACCCTGATCTTAGTGCCATCATTAGTTGG
GCACTCTAGGGTGACTGCGTGACAACGAGAGTGGGGATGACGTCATCATCATGCCCTATGACCTGG
CTACCACGTGCTACATGAACGTACAAGAGCTGCAGACGCGAGGTGACTATGTCGGTGAAGCGTTCT
CAGTTTCCGGATTGTATAGGCGTGCAACCTCGCTGCCCTCACGTATGCTGAACGT

B3 MELHE GT33 #Y 16S rDNA MIF &R
Fig. 3 Sequencing of 16S rDNA of endophytic bacteria No. 33

& 1 16S rDNA # #E=4 7 FIHE 0L 1 b3

Table 1 Comparison of the 16S rDNA sequence identity

Strain No. Origin Accession No. The nearest type strain Identity (%)
GTO1 Petiole EF440288 Bacillus cereus strain M212 96
GTO02 Petiole EU857430 Bacillus cereus strain B1 97
GTO04 Petiole FJ210466 Bacillus thuringiensis strain Zhou-1 97
GTO09 Petiole GU905015 Bacillus sp. TW1 96
GT 13 Stem DQ302159 Bordetella sp. J7 95
GT 14 Stem HM219667 Bacillus cereus strain ZH-3 97
GT 21 Petiole HM366481 Uncultured bacterium clone ADB-21 96
GT 23 Petiole EUS584547 Bacillus sp. cp-h50 98
GT 26 Stem GQ199726 Bacillus sp. 210_24 95
GT 31 Stem EU719665 Bacillus sp. cp-h71 98
GT 32 Stem FJ435215 Bacillus subtilis strain 22 96
GT 33 Petiole EF440288 Bacillus cereus strain M212 97
GT 36 Leaf GQ246654 Lysinibacillus sp. M1T1B8 99
GT 39 Leaf GU204967 Lysinibacillus sphaericus strain Lma3 97
GT 42 Leaf HM582688 Bacillus altitudinis strain AP-MSU 98
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Fig. 4 Phylogenetic tree derived from 16S rRNA sequences of 15 endophytic bacteria and the nearest type strains
Note: The numbers at the nodes are bootstrap values. The numbers in the brackets are accession numbers.
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