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Antibacterial Activities of Metabolites Produced by Two Endophytic
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Abstract: In this study, two strains, TG 3 and TG-2, identified as Bacillus sp. and Bacillus
subtilis based on the biological characteristics and 16S rDNA sequence analysis, was screened
from 25 isolates of endophytic bacteria from wild T axus chinensis in Qinba Mountain. Those
strain exhibited the ability in producing inhibitory activity substance, Without the effect of
organic acid and hydrogen peroxide, supernatant of the liquid culture of T G-3 and T G-2 showed
significant inhibitory activity against gram-positive bacteria, including Staphylococcus aureus,
Bacillus subtilis and gram-negative bacteria such as Escherichia coli. Inhibition of some kind of
epiphyte was also found. After treatment with trypsin, pepsin and proteinase K, the culture’s

inhibitory activity decreased slightly, this showed that it is nomprotein ingredients or
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antibacterial effect of the norsingle material. This indicated it belongs to a kind of bacteriocin

like substance. The inhibitory substance, showed good heating stability, high activity at low

pH, low sensitivity to proteinases and a broad antibacterial spectrum.
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( Taxaceae) (T ax—
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(T. cuspidata Sieb. et Zucc.)
(T. yunnanensis Chang et L. K. Fu)
(T. wallichiana Zucc. ) (T. chinensis
Rehd.) (T. chinen sis var. mairei
Chang et L. K. Fu)'”

Wall Wani M C

( T. brevifolia Nutt. )
( Taxol) 1971
1, Schiff ,
80
B 1993 s Montana
Stierle tel (T. brev

if olia Nutt.)

(Taxomyces andrean

ae),
[71
2
2
2
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2
2
[8]
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[9- 12]
(bacteriocin-like
10
substance)[ : ,
pH , G [9]

[9~ 12]

2 TG2 TG

1 S ik

11

111 #A# TG2 TG3:
(T ax us chinensis Rehd );
(Escherichia coli)

( Stap hylococcus aureus )
(Bacillus subtilis )
dahliae)

( Verticillium

( Sclerotinia sclerotiorum )

(Aspergillus niger) (Penicillium
glaucum)
112 354 PDA 200. 0 g,

20.0 g, KH2PO:s 5 0g, MgSO4 * 7H20 3 0

g, VB 10. 0 mg, 18 0 g, H20 1000 mL

; : 200 0 g, 20 0 g,
KH2PO4 50 g, MgS0Os * 7TH20 3.0 g, VB: 10 0
mg, (NH4) 2504 30 g, 30g, Q8
g, H20 1000 mL ;LB

(Lusia Bertani)

(yeast extract)5. 0 g,
(bacto peptone) 10 0 g, NaCl 10 0 g, H20
ml
113 &5 TE :TrisHCI(pH 8. 0) 10 0
mmol/L, EDTA 1 0 mmol/L; RNase A :
RNase A 10 0 mg/mL, TrisHCI(pH 7 5) 10 0
mmol/L; 5% TBE : Tris 54. 0 g, 27.5
g, EDTA 0. 01 mmol/ L, pH 8 0; 6 x DNA

0. 25% , 30. 0%; K
: TrisHCI( pH 7.5) 50. 0 mmol/L, CaCl> 10 0
mmol/ L, 50 0 Hg/mL K;

:TrissH CI(pH 8 0) 50. 0 mmol/ L, CaCl210 0
mmol/ L, 50. 0 Hg/mL ;

:NaCl 0 2% ,HCl(pH 3 0),

1 000

50 0 Ho/mlL,
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114 2E2RELE% : RV-10,
KA), (ZHWY-2102C),
(KDG-2046), (MDE
U5410,SANYO), (HH-6), pH
(PHS-3E), PCR  : Model 680 , BIO-RAD,
(EPS300), : E600 ,Nikon
\ : UVIDB T208, BIG-RAD),
12

121 AA@EN Y His ik

; , 1 d,
) 75% ,
Q1% ~ 0 2% HgCk 5~ 10 min,
2% N aClO 10~ 15 min,
2~ 3 ,
, PDA , 5
~7d, ,
PDA CaCOs

[13]
2

122 AL@mEN»LE R

( )

DNA, 5.0

mL LB ,30TC ; 1L OmL

100mL2% LB , 37 C 220 r/ min 16 h;5
000 r/ min 10 min, ; 10 mL
TE , 10. 0 mL TE , ,
-20C ; 35mL , 184 0 BL
10% SDS, s 37. 0 HL10 O mg/ mL
K, ,37 C 1h; 2 0 mg/ mL
,37 C 1 h; 66. 0 L. 5 0 mol/L

, 12 000 r/ min 10 min,

; , 12 000 r/min 3
min, ; ) CHCIs
, 12 000 r/ min 3 min; ,2

,— 20 C,20 min, 14 000 r/ min, 15
min; 400, 0, L. 70% , 100 0 ML

NaCl,

20 0 Hg/mL RNaseA,37C, 30 min; 2

, 70% , :
100. O UL TE

8F (5-3): AGAGTT -
GATCCTGGCTCAG  1492R (5-3): GGTTA G
CTTGTTACGACTT TG2 TG3 165
rDN A PCR : DNA 30 0
ng, 10 xPCR 2 OHL, 25 0 mmol/L MgCl2
20HL,10. 0 mmol/L.  8F 1492R 1 0 KL,

dNT Ps(10. 0 mmol/L) @ 5 BL, Taq DNA

(5 0U/EL) 0. 5 VL, 20 0 BL

PCR :94 C 5min; 94 CT60s,50 C 80 s,

72 °C 100 s, 35 .72 C 15 min 15 g/dL
100V 1h

PCR , PCR

GenBank
Blast , )
Clusta X

[14]

Fasta
Mega3 I
Lot GenBank
Blast , ,

Clusta X
Mega3. 1

Fasta

123 pHE e R
TG3 , 1%

mL , 28 T 180 r/min
6 d, 10 000 r/ min
500 0 mL

100. 0 mL

[13]
2

. E. coli ,
pH ;

TG2
500 0

10 min,

— ) /
X 100%
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, , TG2 , 10~ 45 C TG3
TG-3 ) ( »
22 ( )
221 AHhFHH 222 FAKESMN TG2
TG2 , TG-3 16S rDNA ,
> ) ) ) , GenBank , N-J
. : . ( 1) T G2( . GQ461727)
; ) ; Bacillus subtilis
: 299% : B. subtilis
, , ’ , 87, TG2
, 15~ 45 C TG-2 B. subtilis, TG2 TG 3( : GQ461728)
, « Bacillus >99%,
>>( )t 99, TG3 Bacillus sp. ,
TG3 , , TG3
, , ) , 23
) ; ) ) , , 231 pH#E ,
, , , 1
Endophytic bacterium,TC-2 Gq461727
87 Bacillus subtilis FJ263021.1
Bacillus subtilis GQ199597.1
100 Bacillus subtilis EUI124568.1
Endophytic bacterium,TC-3 Gg461728
99 Bacillus atrophaeus FJ194961.1
Bacillus sp. EU835573.1
Bacillus sp.FJ422384.1
Klebsiella pneumoniae AYo43391.1
08 Enterobacter intermedius AF310217.1
69 Kluyvera cochleae AF047187.1
TI I: Kluyvera intermedia AB004747.1
1 16S IDNA

Fig. 1 The phylogenetic tree of the endophytic bacteria, based on 16S rDNA sequences analysis
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Tab.1 Antibacterial spectrum

TG3 TG2

E scherichia coli
Stap hylococcus aureus
Bacillus subtilis
Verticillium dahliae
Sclerotinia sclerotiorum
Asp ergillus nige

Penicillium glaucum

t+ (mm),

« ”»

+

<10, “+ +7

10~ 20, “+ +

« »

+7 220,
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1 ,TG-3 TG2 2)
(Verticillium dahliae) ,
, (Sclerotinia sclerotiorum ) ,
(Aspergillus niger ) , . 0 mL , 10 0 mg/ mL
( Escherichia coli) .OmL, 30C 60 min,
(Stap hylococcus aureus) ,
TG3 TG2 , 3
, 3
Tab.3 Results of inhibition test without the effect of hydre-
) TG3 gen peroxide
TG2 ,
/mm
4% h TC-3 15. 66
’ TC-2 14.23
’ ’ pH 5.0, TC- 3 16.75
, pHS50 , TC- 2 14.58
3 2)
2 3 , TG3 TG2
Tab. 2 Results of inhibition test without the effect of organic , TG3
add TG2
/mm .
2 3.2 RffFfe 2T
pH 5.0 TG3 9.65 1) TG3 T2
pH 5.0 TG2 8.92 20 min
pH 5.0 - ,
pH 5.0 - 4 ) , TG-3
TG3 16.75 TG2 ;
T 14,58 105 C 20 min
TG3 TG2
2 , pH 50 2332 pH TG3 TG2
, pH 50 TG3 TG L. Omol/L HCI 2 O0Omol/L NaOH
2 pH(3.540455055606)5),
,TG-3 TG2 , E. coli , 3
( 5)
4
Tab.4 Heating stability of the inhibitory substance
L TG3 TG3 TG2 TG2
/mm /% / mm ! %
65 15.52 7.34 14. 02 3.84
75 14.65 12.54 13. 42 7.96
85 13.86 17.25 12.55 13.92
95 12.05 28.06 11. 41 21.74
105 10. 65 36.42 9.85 32.44
16.75 0.00 14. 58 0.00
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5 pH
Tab. 5 The pH stability of the inhibitory substance
o TG3 TG3 TG2 TG2
/mm / % / mm ! %
3.5 16.75 0.00 14. 58 0.00
4.0 14.23 15.04 12.32 15.50
4.5 11. 88 29.04 10. 75 26.27
5.0 9. 65 42.39 8.92 38.82
5.5 7. 15 57.31 6.73 53.84
6.0 - 100. 00 - 100. 00
6.5 - 100. 00 - 100. 00
16.75 0.00 14. 58 0.00
5 ,TG3 TG2 pH ,
, pH 60
TG3 TG2 , TG3 TG2, 16S rDNA
pH 3.5-55
3) TG3 TG2 3
(L 0mL) R L. 0 mol/L. HCI
2 0mol/LL.  NaOH pH ,
K pH ( 7. 6,
76,2 0), 1. 0 mg/ mL , 37 C R
1 h, pH pH, ¥ , , G
. coli ) 3, )
( 6) , T alar+
6 co M 1
Tab. 6 Sensitivity to proteinases of the inhibitory substance , G ol
TG2 Coconnier '
/mm / mm G*
12.48 11. 06 - ’
K 11.83 10. 23 ,
13.87 12. 14 ,
16.75 14. 58 > >
6 R K
,TG3 TG2 ,
[7] ,
3 4 i :

Strobel % 1
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