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Identificition of Endophytic Bacteria EBS05 from
Cinamonum camphra and Property of Its
Antimicrobial Compound

WEN Cai-Yi* YIN Zhi-Gang CHEN Jian-Guang LI Hong-Lian

(College of Plant Protection, Henan Agricultural University, Zhengzhou, Henan 450002, China)

Abstract: An endophytic bacterium strain EBS05 from Cinamonum camphra was identified as Bacillus sub-
tilis by morphological taxonomy and sequence analysis of 16S~23S rRNA intergenic spacer regions. Proper-
ties of antimicrobial compound produced by EBS05 were assayed. The active compound had the maximum
absorbance peak at A213.5 nm. The antimicrobial activity was stable in solution with pH value from 5 to 8§,
and decreased significantly in solution with pH value less than 4.0 or more than 9.0. The antimicrobial com-
pound had thermodynamics stability. Its activity changed a little after treated at 60°C~80°C for two hours,
and compared with 65% original activity after treated at 1x10° Pa for 30 minutes. The active substance had
high resistance to ultraviolet radiation and protease K. Antimicrobial compound was soluble in alcohol solu-
tion, which was easily dissolved in methanol and ethanol, but not dissolved in ethyl acetate, acetonitrile and
petroleum et al.
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TaKaRa PCR Fragment Recovery Kit(Code No. D301)

DNA TaKaRa DNA Ligation
, [1.2] Kit(Code No. D6022) Solution I pMDI18-T
i Vector , E. coli Competent Cells
IM109 , ,
30 > )
60 , DNAMAN , GenBank
, , Neighbour-joining
o, 1.2.3  SEMEMIBRAE IR S & B KA R AR
EBS05 1 EBSO05 , NA
,30°C 170 r /min 1d
(TMV) [4,5] 5%
NYD ,30°C 170 r /min 3d
’ 4°C 10000 r/min 15 min,
EBS05 ’ 0.22 pm »
165~23S tRNA ISR i 6.0 mol/L HCI pH 2.0, 4°C ,
, 10000 r/min 15 min, , pH 2.0
3 , 3,
() 0.1 mg/mL
1 MRSl 100 pL, 28°C 4d
11 K whH ’
111 ik E: EBS05 (mm)
(Alternaria alternata) —6( )
1.24 MEEEYREBLERBNE: 1)
1.1.2 EFE: NA EBS05 : 70% 0.1 mg/mL ,
, NYD , 70% C
PDA (Amersham biosciences Ultrospec2100pro, USA)
[6] 2200 nm~400 nm
1.2 St S : Scan width 200 nm~400 nm,
121 EBS05 WIBB{LIEFRMERMAEE K. Scan speed 400 nm/min
[7,8] 2) : 6.0 mol/L HCI NaOH
1.2.2 EBS05 HHY 16S~23S rRNA ISRFFF 4 ; pH 2.0
[9,10] 16S~23S rRNA ISR 3.0 40 50 6.0 7.0 9.0 10.0 11.0 12.0,4°C
A-f: 5'-GAAGTCGTAACAAAGG-3'; B-r: 5-CAA , 6000 r/min 15 min,
GGCATCCACCGT-3, pH 8.0,
PCR Biometra T-1 ) (pH 8.0) ’ 3
,25 uL DNA 1.0 pL, Taq 3) : 60°C  70°C
0.2 uL, dNTP(2.5 mmol/L) 4.0 uL, 10xPCR ( 80°C 90°C 7h 1x10° Pa
25 mmol/L MgCl1,) 2.5 uL, (10 pmol/L) 0.5 10 min 20 min 30 min, i
ulL : 98°C 10 s; 94°C 30 s, 55°C 30 s,
72°C 30 s, 30 . 72°C 5 min PCR ’ ; ’
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4) K : , 24 d
, 25W , 5 cm, 6 h, (Gh,
, 3
1 mL K, 2.1.2 HEIBHLYFLE:
100 pg/mL, 37°C 3h , 1 , ( )7
K , ¥l EBS05
3 (Bacillus subtilis)
5) : 0.1 mg , , EBSO05
1 mL 10°C 55°C ,
, 30°C~32°C, 60°C
, 12h 10000 r/min 30 min 30°C ,
10 min, s 3 s
( ), , EBS05
2 HRH5HMH , | EBS05
21 EEFESE ,
211 F7SYSE: EBSOS  NA , 2.2 16S~23SrRNA ISR FFI4 R

EBS05  16S~23S rRNA ISR

E > >

I TGGGTTGCCCCATTCGGAAATCTCCGGATCAAAGCTTGCTTACAGCTCCCCGAAG 55
56 CATATCGGTGTTCGTCCCGTCCTTCATCGGCTCCTAGTGCCAAGGCATCCACCGT 110
111 GCGCCCTTTCTAACTTAACCGTTAAAAAGAATCACTATGTGATATCTTGTGTTAC 165
166 TAATTGAATGTGATGTCTACTGTTATCTAGTTTTCAAAGAACACGTTTCGAAGGA 220
221 ATGATCCTTCAAAACTAAACAAGACAGGGAACGTTCTGTTTATAAGACCCAAGGT 275
276 CTTATATTCCGTATAATATCCTTAGAAAGGAGGTGATCCAGCCGCACCTTCCGAT 330
331 ACGGCTACCTTGTTACGACTTCACCCCAATCATCTGTCCCACCTTCGGCGGCTGG 385
386 CTCCTAAAAGGTTACCTCACCGACTTCGGGTGTTACAAACTCTCGTGGTGTGCCG 440
441 GGCGGTGTGTGC 452

1 EBS05 HY4EIBA (L 4F1E

Table 1  Physiological and biochemical characteristics of EBS05

Characteristics Results Characteristics Results
Catalase test A Nitrates reduction +
Utilization of carbon sources-glucose + Nitrite reduction =
Utilization of carbon sources-sucrose 4+ Denitrification reaction =
Utilization of carbon sources-lactose - Gelatin liquelaction 4
Oxidative glucose-fermentation + Dextin production +
Glucose-fermentation A Litmus-Milk test (4 d) Acid producing
Anaerobic growth = Indole production -
Lactose- fermentation - Litmus-Milk test (10 d) ACK.i producmg.;
Casein hydrolysis
V-P test +* Growth pH range 4.0~10.0
Methyl red test - Optimum pH 7.0~8.0
Starch hydrolysis + Growth temperature range 10°C~50°C
3-ketonic group-lactose = Optimum temperature 30°C~32°C
Cellulose hydrolysis = Tolerance to NaCl concentration rang <10%
D+ ;= .
Note: +: Positive reaction; —: Negative reaction.
GenBank , amyloliquefaciens Bacillus licheniformis Bacillus
DQ538309 GenBank atrophaeus Bacillus cereus Bacillus megaterium
, R 339 Bacillus thuringiensis
, Bacillus Uncultured bacterium 1
subtilis Bacillus pumilus Bacillus mycoides Bacillus NCBI  Blast ,

. ) © PEMZFRMENARMATIKSHIES htto://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



EBSO05 991

16S~23S rRNA ISR pH>9.0 | ., pH 110 ,
98% , , Bacillus subtilis strain Tpb55 ; pH<4.0 s
(DQ672263) 100%, , pH20
EBS05 16S~23S rRNA ISR (pH 2.0) , 70% ,
, EBS05 (Bacillus subtilis) ( ) ,
2.3 MEEMHYRAEL SR ,
2.3.1 EINRUHRE: EBSOS , ,
2200 nm~400 nm 2
A213.5 nm , 233 HIEEM: 3
, 60°C~80°C 2 h, , 90°C
HLPC , A213.5 nm 2 h (1x10° Pa) 10 min
( 2A) 11% 12%, 1x10° Pa 30 min
, 2260 nm R R 65% ,
, , 234 MEMRMLEINE. EEEE K WEREE:
, 6 h
232 BEEmIaEM: 2 EBSO05 K 3h (
pH 5.0~8.0 4), EBS05
005,
0.003

0.018 [ EBSO05 (DQ 538309)
0.290 r{ Bacillus subtilis strain Tpb55 (DQ 672263)

Olﬁ Bacillus polyvfermenticus (AY 149473)
0.085 pacillus atrophaeus clone EP-1{AF478080)

0.024 | 0.007
0.126  gaciltus insolitus clone GM-1 (AF 478084)

0.06)

5.088 Bacillus pumilus clone Bpumi-1F (AF 478070)
' illus megaterium clone Bmeg-1R (AF478067
5005 5160 Bacillus megaterium clone Bmeg-1R ( )
Bacillus amyloliguefaciens clone DH-11-1 (AF 478079)

0.214
" gb%l L Bacillus cereus strain AH831 (AM 062666)
0.137 0 Oﬂliflit'iﬂu.\' thuringiensis strain SAM2 (AM 062667)
~ Bacillus mycoides strain DSMZ 2048T (AJ 420064)

Bacillus licheniformis clone43 (EF 601581)

0.161 0.018
0.184

B 1 NEHE EBSOS SEFREPHEXEAKMNARZLER
Fig. 1 Dendrogram analysis of ISR sequences from endophytic bacteria EBS05 and
relative bacteria strains from NCBI GenBank
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B2 REEGFNFEIRY AR INR UL ELE
Fig. 2 UV absorption spectrum of fermented broth and crude extraction
Note: A: Fermented broth; B: Crude extraction.
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&2 AR pHFHTHEYREFEEHNEN

Table 2 Antimicrobial activity of crude extraction under different pH conditions

pH value 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0

Diameter of
inhibition (mm)

0 12.0 16.0 19.0 20.0 20.0 20.0 16.0 10.0 0 0

R 3 ARIREFA[E AL (8] 3 IR Y I EE AR

Table 3 Effect on antimicrobial activity of crude extraction treated with different temperature and time

Relative inhibitory

Temperature (°C) Treated time (min) Diameter of inhibition (mm) Mean*(mm) sty (9)
0

Room temperature 0 (CK) 19.5 20.2 19.8 19.8 a 100

60 120 19.4 20.0 19.6 19.7 a 100

70 120 19.5 19.8 19.6 19.6 a 99

80 120 19.5 19.6 19.5 19.5a 99

90 120 17.7 17.9 17.3 17.6 b 89

121 10 17.6 17.9 17.1 17.5b 88

121 20 15.4 15.5 15.2 153 ¢ 77

121 30 13.3 13.5 13.2 13.3d 67

Note: *: Different letters in the same column show significant difference (P=0.05) among the different treatments.

K
2.3.5 HIEYI BB 5 ,
EBS05 ,

3 Wik

B3 £HMEBHMARMREEENFMm

Fig. 3 Effect of ultraviolet radiation on antimicrobial ac-
tivity of crude extraction >
Note: A: Crude extraction; B: Treated by UV.

(12]

, 16S rRNA
“Gold standard”!'*'¥ R 16S rRNA
s 165~23S rRNA ISR
16S rRNA 10
[15,16]
EBS05 .
16S~23S rRNA ISR R
B4 ZFEAE K ERYREEENZI EBSO05
Fig. 4 Effect of protease K on antimicrobial activity of [1,12]’

crude extraction
Note: A: Protease K; B: Treated by protease K; C: Crude extraction.
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Fig. 5 Solubility of crude extraction in different organic solvents
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