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Isolation, identification and the inhibition effect endophytic
bacteria in Focus hispida fruit
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Abstract: [Objective] To provide a certain basis, for the relationship between the ecology of
endophytic bacteria and plant as well as the resources of endophytic bacteria. [Methods] Use
tradational cultural methods isolated 54 endophytic bacteria from the fruit of Focus hispida
through the restriction enzyme analysis (ARDRA) told have 16 operational taxonomic units,
16S rDNA sequence system development analysis on 16 representative strains. [Results] The
results showed that 16 strains were found the highest similarity of strains from GenBank, the
identities are from 95% to 100%. Six endophytic bacreia were classed to Bacillus genera, the
identities are from 95% to 98%, was the dominant genus among the endophytic bacteria in
Focus hispida fruit. Three were classed to Staphylococcus genera, one were classed to Pseu-
domonas genus, one was similar to uncultured bacterium, one were classed to Kocuria genus,
one were classed to Delftia genus. [Conclusion] The phylogenic tree showed that the 16
endophytic bacteria clustered two main branches. The inhibition experiment of 14 endophytes
bacteria, 13 strains have different degrees of inhibition effect. Especially the swx15 of Bacillus

genus and the swx25 of Acinetobacter genus had the biggest inhibition spectrum.

Keywords: Focus hispida, Endophytic bacteria, Isolation, Identification, Phylogenetic analysis,
Inhibition

(Focus hispida L.) , )

2 2

(1

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



1666 Microbiol. China 2013, Vol.40, No.9

745 g W L
Table 1 The tested pathogenies and their source

Number Pathogenic bacteria Source
Bl

’ B2

> B3

B4

[9] BS

10 B6
[10] B7

[7-8]

(Pseudomonas aeruginosa);
1 HE-1

(NA) 1000 mLNA 20 mL

(Ralstonia solanacearum) 5

b

, Suryanarayanan  Vijaykrishna '
ryanary Jy 80g  200mL ,1x10°Pa 20 min

(Ficus benghalensis L.)

[1]. 114 : NaCl
’ DNA
(Ficus carica)
[2] ( ) 2xTag PCR MasterMix
; (2007)
[13] ; 16S (27f-1492r),

T2A, PCR MJ Mini, Bio-Rad

’ ) 1.2
, 75% 30 s,
344, 0.1% 10 min,
1 67 .
11 , 107,
111 : 0
: 2011 11 :
: 15 :
4°C
13
112 : 1
1.1.3 (g/L): ; [15]
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1.4 DNA 16S rDNA
DNA (
), DNA , PCR 16S
rDNA 27f: 5'-AGAGTTTGATCCTGG
CTCAGAACGAACGCT-3'  1492r: 5-TACGGCT

ACCTTGTTACGACTTCACCCC-3"""" PCR

50 puL : 2xTag PCR MasterMix 25 pL,
Each primer (10 pmol/L) 2.5 pL, DNA (20 mg/L)
1L, 50 L 16S rDNA-PCR

: 95 °C 5 min; 95 °C 30 s, 55 °C 30 s,
72 °C 3 min, 30 ;72 °C 10 min; 4 °C

30 min PCR 1.0%
4S ,
15 DNA
(ARDRA)
Hinf Tag 16S rDNA
, : Hinf 15U, Tag 15 U,
10xTag Basal buffer 2 uL, 0.1% BSA 2 uL, DNA
10 uL (=1 pg), 20 uL 37°C
2-3h 65 °C 2 h, 4S ,
1.5%
A ! B'
B :
o T
A f' - 1/
‘\\ 7/ \.. A
—-l e
™ : - 7
I !
\¢ i
1

ARDRA

OTU)
16S rDNA

1.6

1.7

BLAST
MEGA 4.1

2.1

b

(Operation taxonomic unit,
OTU

, PCR Invitrogen

umn 4

s 2 mL

45°C18mL PDA

B

, 28 °C 3d,

, GenBank ,

b

Maxmium Composite Likelihood
[18]

Fig. 1 Microgram of part endophytic bacteria by Gram stain
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2.2 16S rDNA PCR 2
(ARDRA) , 95% 100%, 6
5 34 Bacillus 2 ; 16
> DNA > Staphylococcus 2
27f 1492, 16S rDNA-PCR 999, 100%,
1 400 bp ( 2 3 2 05
PCR ( 3, Acinetobacter Acinetobacter baumannii
, 54 100%, ; 4
16 ARDRA Pseudomonas 2
100%, 4
2.3 2 ;2 Serratia Serratia
NCBI BLAST marcescens 100%,
, 54 ;1 ,
, 99%:; 2 Kocuria
bp 100%; 2
1500 — Delfia
1 000 100% , 54
7 16 , 5
500 — 55.7%,
Swxl Swx4 Swx10 Swxl15 Swx25( 2)
100 — 2.4
16 16S rDNA
2 16SrDNA  PCR ’ MEGA 4111 ( 4y
Fig. 2 The results of 16S rDNA of some endophytic ) ) o
bacteria by PCR Swx13  Bacillus cereus  Bacillus thuringiensis
bp M 1 2 3 4 5 6 7 8 9 M , ; Swx4 Bacillus
megaterium , 5 Swx8
Bacillus tequilensis ; Swx31

3 ARDRA

Fig. 3 The results of ARDRA of some endophytic bac-
teria
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2 16S rDNA
Table 2 Comparison of the 16S rDNA sequence identity

Representative strain The closest NCBI match Similarity (%)  Number of strains  Proportion (%)
Swx1 Staphylococcus sp. (AB689746.1) 99 5 9.3
Swx4 Bacillus megaterium (JX885486.1) 100 6 11.1
Swx5 Pseudomonas fulva (JN257136.1) 100 2 3.7
Swx6 Bacillus cereus (GQ329658.1)) 95 3 5.5
Swx8 Bacillus tequilensis (JQ904626.1) 100 3 5.5
Swx10 Staphylococcus saprophyticus (JN644598.1) 100 9 16.7
Swx13 Bacillus thuringiensis (JX456174.1) 100 2 3.7
Swx15 Bacillus amyloliquefaciens (JX519215.1) 100 5 9.3
Swx18 Staphylococcus sciuri (JX134627.1) 100 2 3.7
Swx23 Uncultured bacterium clone (GQ016558.1) 99 1 1.8
Swx24 Pseudomonas argentinensis (JQ770188.1) 100 2 3.7
Swx25 Acinetobacter baumannii (HQ632003.1) 100 5 9.3
Swx26 Kocuria sp. (HM045839.1) 100 2 3.7
Swx31 Bacillus subtilis (JX524224.1) 100 3 5.5
Swx32 Serratia marcescens (JQ308608.1) 100 2 3.7
Swx34 Delftia sp. (HQ327477.1) 100 2 3.7
Swx25  Acinetobacter baumannii ; 3
Swx32 Serratia marcescens ,
;Swx6  Swxl15 ,
25 >4
3 , Bacillus
14 Staphylococcus Pseudomonas Serrata
Swx26 7 Kocuria Delftia 1
13
, Swx15 16
Swx25 , 6 5 Swx5
Swx8 5 ; Swx1l  Swx4 14 , Swx26
Swx10 4 ; Swx24  Swx31 7 , 13
Swx6 3 ; Swx13  Swx34
2 ; Swx18 1 , Swx15  Swx25 ,
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Swx13 (JX984992)
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Fig. 4 Phylogenetic tree derived from 16S rRNA sequences of endophytic bacteria and the nearest type strains
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3 14

Table 3 Inhibition spectra of the 14 endophytic bacteria against 10 pathogenies

Bacteriostatic circle diameter (mm)

Number Alternaria Magnaporthe Penicillium Fusarium Alternaria Venturia Botrytis

brassicae grisea digitatum oxgsporum solani nashicola cinerea
Swx1 11 - 10 9 - 8 -
Swx4 - 15 11 11 - 14 -
Swx5 23 17 - 20 - 14 11
Swx6 - 15 - 17 - 13 -
Swx8 - 14 13 - 11 17 11
Swx10 - 12 - 8 - 15 9
Swx13 - 14 - 12 - - -
Swx15 15 18 21 - 14 17 22
Swx18 - 13 - - - - -
Swx24 - 11 - 10 14 - -
Swx25 - 18 25 26 24 26 24
Swx26 - - - - - - -
Swx31 - 11 - 15 14 - -
Swx34 - - - 10 9 - -

Note: —: Positive no antibacterial activity.
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