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1.1.1 Sangon 1000 bp
2007 5 ~ 1100 bp EzTaxon server 2.0
ClustalX
65 % Kimura-2 ”
50 m’ BioEdit 5.0.9 Neighbor-Joining
20 cm ~ 30 cm 20 " bootstrap 1000
2
1.1.2
1 mm~ 5 mm 1 2 2.1
5 mm~ 10 mm
80 g 200 mL.  115C
20 min
1.1.3 1000 mL
20 mL 5
1.1.4 PCR Bio-Rad
DNA 16S rDNA
Marker dNTPs Buffer B
Sangon
1.2 “
20
75% 60 s 6 0020
0.1% 40 s 6
107°
10 5¢ 5¢ v
2min = 3min 50s 1 min
3
1
1
9
-70°C
4°C 45%
1.3 DNA 16S rDNA PCR 1
10 Table 1 The numbers of endospore-forming endophytic bacteria
. Percentage of
DNA PCR 168 rDNA Plant No.of - No- of _ endospore-forming
; 2 endophytic  endospore-forming .
27f 5'-AGAGTTTGATCTGGCTCAG-3" 1541 r tissues bacteria endophytic bacteria E‘f:’fr}z/“;o
5"-AAGGAGGTGATC CAGCCGCA-3" PCR Roots 62 24 38.7
9 Stems 23 7 30.4
Leaves 20 9 45.0
1.4 168 rDNA Total 105 40 38.1

PCR
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2.2 Bacillus 4 3 Lysinibacillus
40 16S rDNA 2 2 1 YJ8
40 GenBank 1 Paenibacillus soli DCY03"
16S rDNA 2 96 % 1
1 40 9 Bacillus 5
5 Paenibacillus 3 2
24 Lysinibacillu 1 1 YG39  YJ8
Bacillus 13 8 Lysinibacillus 6 GenBank
3 Paenibacillus 1 1 Paenibacillus soli DCY03"
4 YG4 YG6 YG43 YG39 EzTaxon server 2.0 2
Bacillus anthracis ATCC 2 99.5%
14578"  Bacillus megaterium 1AM 13418"  Bacillus YG39  YJ8 1
atrophaeus NCIMB 12899"  Paenibacillus soli DCY03" 2 1
97 % 4 3
16 5 4
7
2 16S rDNA
Table 2 Similarity analysis of partial 16S rDNA sequences of endophytic endospore-forming bacteria
Nearest Closest related type strain roots Similarity/ % stems Similarity/ % leaves Similarity /%
related genus
Bacillus Bacillus tequilensis 10b" 3 99-100 1 9 1 929
Bacillus thuringiensis 1AM 12077" 3 99-100
Bacillus anthracis ATCC 14578" 4 96-100 1 99
Bacillus megaterium TAM 13418" 2 96-98 2 98-99 1 99
Bacillus altitudinis 41KF2b" 2 99-100 1 100
Bacillus atrophaeus NCIMB 12899" 1 96
Bacillus lehensis MLB-2" 1 99
Bacillus amyloliquefaciens ATCC 23350" 1 99
Bacillus drentensis ITMG 218317 1 99
Lysini bacillus Lysinibacillus sphaericus NCDO 1767" 3 98 1 98
Lysinibacillus boronitolerans T-10a" 1 98 1 99
Lysinibacillus fusiformis NBRC 15717" 2 98-99 1 100
Paenibacillus Paenibacillus soli DCY03" 1 9 1 9
Paenibacillus lactis MB 1871" 1 97
Paenibacillus barcinonensis BP23" 2 98-99
Paenibacillus terrigena A35" 99
2.3 3 2o 6 2 1
Lysintbacillus
Shannon H 2.5132 1.7479 1.7479
97 %
3 2 1 3 Paenibacillus
3
3 20
Bacillus 16 2.4 3
66.7% 4 57.1% 5 microflora

55.6%  Bacillus

16S rDNA



576 Tao Wang et al./Acta Microbiologica Sinica 2009 49 5

YG16 (F1174634)

————— Lysinibacillus boroni T-10AT (AB199591)

YG58 (FI174626)

YJ5 (F1174646)

YGS8 (F1174627)

100] YI7 (F1174649)

YG37 (FI174622)

YG15 (FI174625)

YG17 (FI174625)

YY6 (FI174660)

64 Lysinibacilluss phaeric NCDO1767" (X60639)

100\ 73 sinibacittuss fusifo NBRC15717" (AB271743)
YG10 (FI174637)

89 ,— YY9 (FJ174654)
100! Bacillus drentensis LMG21831T (AJ542506)

Bacillus dmegateriumd IAM13418" (D16273)
YG13 (FJ174642)

96| YYS (FJ174633)

YI3 (FI174651)

YG6 (FT174644)

YJ4 (FT174652)

100/ YG4 (FT174645)

YG18 (FI174638)
Bacillus arthracis ATCC14578" (AB190217)
e YG3 (F1174643)
Bacillus thuring iensis IAM12077T(D16281)
YG21 (FI174628)
_ 82 100[yG12 (F1174635)
YY2 (FI174657)
YG5 (FJ174636)
YG48 (FI174640)

YG20 (FI174641)
88| YG40 (FJ174623)
YY12 (FI174661)
Bacillus altitudinis 41KF2BT (AJ831842)

YG60 (FI174630)

96 84| YG2 (FJ174629)
Bacillus tequilensis 10BT (AY197613)
YJ6 (FI1174647)
YJ1 (F1174650)
Bacillus atrophaeus NCIMB12899T (X60607)

75|| YY 10 (F1174656)
21

98

89 64

96

YG43 (FJ174624)

Bacillus lehensis MLB-2T (AY793550)
100 L

YB65 (FJ174631)

_71|j Paenibacillus lactis MB1871T (AY257868)
YG63 (FJ237499)

YJI8 (FI174648)
YG39 (FI174632)
Paenibacillus soli DCY03T (DO309072)

100) YY11 (FT174658)

Paenibacillus terrige A35T (AB248087)

68 YY7 (FI174659)
4100[\(\(1 (F11746530)
67' Paenibacillus barcino BP-23T (AJ716019)
!ll 16S rDNA

Dendrogram for endophytic bacteria forming endospore isolated from Cinnamomum longepaniculatum based on partial 16S rDNA sequences. Data in
parentheses are the GenBank accession numbers and the number of isolates represented by this strain. The scale bar indicates 5 substitutions per 1000
nucleotides of 16S rDNA sequence. Bootstrap values were showed on the branches. YG YJ YY mean the roots the stems and the leaves of Cinnamomum
longepaniculatum respectively .
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Phylogenetic diversity of endophytic endospore-forming bacteria isolated from
Cinnamomum longepaniculatum N. Chao ex H. W. Li

Tao Wang' Ling You' Xiaolong Cui’> Wen Tian' Naiyao Huang' Xinglong Li'

! Key Laboratory of Fermentation Resources and Application at Universities of Sichuan Province Yibin University Yibin
644000 China

% Yunnan Institute of Microbiology Yunnan University Kunming 650091 China

Abstract  Objective  In order to study the diversity of endophytic endospore-forming bacteria in  Cinnamomum
longepaniculatum . Methods We took modified nutrient agar medium for isolation and cultivation and analyzed the 16S rRNA
gene sequences of the isolates. Results Forty non-redundant endospore-forming bacterial isolates were ascertained which
accounted for 38.1% of all the endophytic bacterial isolates. Of them 24 isolates were from roots 7 from stems and 9 from
leaves. Phylogenetic analysis based on 16S rRNA gene sequences showed that 35 of them belonged to 16 species of the genera
Bacillus  Lysinibacillus and Paenibacillus and 5 isolates with < 97% sequence similarities to their closely related members were
presumed to be potential novel species. Conclusion The results showed that the cultivable endospore-forming bacteria diversity
was abundant and there were some potential novel strains in Cinnamomum longepaniculatum . The microflora of endophytic
endospore-forming bacteria in individuals of C. longepaniculatum showed that some bacteria distributed in different organs but
the others were organ-specific bacteria.
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