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Studies on the Screening of Bioactive A ctinan ycetes by Inducing
Streptan ycin ResistanceM utation

SHEN Ling, GUO Zhengyan, JIZhign, LONG Jianryou, HU Zhao-nong, WU W enjmn '
(L Institute of Pesticide, Northwest A & F Unwersity, Yangling 712100, Shaanxi Province, China;
2 Scientific Institute of Envimm ental Project, Guangzhou University, Guangzhou 510006 China)

Abstract The activation expermenis of Wwele nawral inactive actnanycetes by mnducing
streptom y cin-resistance m utation w ere carried out N inety-nne m utants w ere obtaned at streptan ycin
concen tratbn of 25 Hg/mL, (M IC). Seven mutants show ed bioactivity aganst tested bacternl w ere
screened out and one of then — he stran 675-14 exhbited strong and constant nhbition effect The
results of antifungal actw ity in vitro show ed that he nhbilory rate of fem entatbn broth of the stran
675-14 wasmore than 50 higher than that of the w ild stramn No. 67 aganst Exserohilum turcicu,

Botrytis cnerea and Fusarim oxysporun { sp vasinfecim. The mutant 675-14 showed obv bus
differences n them ophological characteristics com pared w ith the w ill-type strain Na 67 The results
of paper layer chram atography demonstrated hat he bbactive substance m ight be a m acrolide
antibiotic HPLC analysis show ed that the antibiotic m ight be a m etabolite of m utant 675-14
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1 No 67
Table 1 Effectof streplomyci on spores of strain Na 67 atdifferent concen tratbn

/(Fg/mL) (x10°) (% )
Streplom ycin concen tration G row th /(CYU / mL) Deah mte
0 ¥+ 4 15710 942 -
5 + 2 0560 128 50. 543 07
10 + 0 677£0. 093 83 71%2 24
15 + - 0 08910 014 97. 860 34
20 + - 0 014%0. 005 99. 660 12
25 - 0 100
30 - 0 100
30 - 0 100
N 4+ =7 ;=7 3
Note + + : well +: ordinary + —: weak —: none grow h. A1l valies werem eans of three replicates
2 Na 67

Tabk 2 Inhibiton activity of fem entation broths of the stran
Na 67 and the m utants against tested pathogens

Inhbitory effect

Tesed pathogens Na 67 6754 675-5 675-6 6787 675-12 675-14 675-17
- 12 mm 12 mm 13 mm 10 mm 10 mm 17mm 12 mm
Bacillus cereus (+++) (+++) (+++) (++ +) (+++) (+++) (+++)
25 0% - - - - - 67. 2o -

Exserohilm turcicum

S g e T
Note “ + + +” meansdistnet “ - "m eans no mhiitory ring or bw er mhbiton rate than w id strain, “% " meansm ycelim mhbiory rate
24 67S-14 , 675-14
, Na 67 5 )
675-14 5 ,
(3 3 , 2% 67. 2% ( 27 )
3 No 67 67S-14 5

Tabk 3 Inhbiton activity of fem entation broths of the sran Na 67 and the
mutant 675-14 aganst five p lant pathogens

Inhbiory rate(% )

T ested pathogens

W ild strain No. 67 Mutant 67S-14
G bberell zeae 47.2 84. 5
Exserohilm wreicum 25.0 67. 2
Bo trytis cierea 26. 2 585
Fusarim oxysporum £ sp. vasinfectum 25.0 63. 0
Curvuhria linata 50. 1 78 2
Na 67 675-14
67814 6 ( 1),
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4 Na 67 67514

Table 4 Inhibition activity of fem entation broths of the Na 67 and the
mutant 675-14 against sk pathogeni bacterium

D iam eler of mhibiory circle/mm

Tostdbacterial St number W ild stran Na 67 M utant 67S-14
Bacillus cereus CGMCCIL 1846 - 170+ + +
Bacillus subtilis CGM CC1 88 - 16. 0+ +
Escherichia coil CGMCCL 1636 - -
Staphyb coceus aureus CGMCC1 89 - 1754+ +
P seudom ona s aerug no sa CGMCCL 2031 - -
Emw nia carotovora - - -
, , , 675-14
Na 67 ,
675-14 No. 67
( 3B): No 67
; 67514 , 5
1 Na 67 645-14 , ,
, 675-14
Fg 1 Inhbiton effect of fem entatbn broth of ,
the w ild stan Na 67 and them utant 67S-14 27
againstB. cereus 675-14
25 67514 ; (
67514 Fl~F10 3) 3 ’ Mic
(2 67514 25 Bg/ml, 678-14 M IC
10 . 35 Lo /ml,
’ 28
-°—EJ 20
E o1 | e (Ro). ()
e 4A , [ I IV Wi
£ 1.0 [
o 5 R 10 V VI VI
@/ g 05
i 1 ; "
a 1 2 3 4 5 6 7 8 9 10 ’
AR B Generations
2 645-14 10 ’ 675-14
Fg 2 Actvity of fem entation broth of the 29 HPLC
675-14 that descended for ten generatbns
againstB. cereus R HPLC .
26 Na 67 675-14 > ’
Na 67 67S-14 67S-14 t= 6 8mn
, 3(A) Na 67 ,
No. 67 367 nm
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A(10x40,Light microscope) B

3 Na 67 67514 (A) (B)
Fig 3 M yceliun morphobgy (A) and co bny characteristics ( B) of the strain Na 67and 675-14

5 No 67 67S-14
Tabk 5 Canparison of streptom ycn-resistance betv een w ild stran Na 67 and m utant 675-14

Streptan ycin concentration/(Hg imL)

Strain

10 15 20 25 30 35 40 50 60
W ild stain + + + + + - - - - - - -
M utant 67S-14 + + + + + - + - + - - - - -
Ly L, « _» 3
Note + + : well +: ordinary + —: weak —: none grow . Allvalies werem eans of three replicates
1.0 r
10 r .——4——0——0-——;\‘/’\
08 08 |
0.6 06 |
= 04t = 04 F
0.0 02 }
0.0 R R R R N N i ) 0.0 N N . . R " A ;
I Il m v v vi vi v I m ur v v vi vi v
A B

B4 BE67S-14 RBiE(A)FIEE(B) E/\BAKRPOREHEER
Fig.4 The PC result of fermentation broth of the 67S-14 (.A)and erythromycin(B)in eight solvent systems
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B 5 No.67 Mtk 5mzitk 67S-14 & B ik A BF sk B M A9 HPLC 947
Fig.5 HPLC chromatogram of methanol eluent of fermentation broths of strain No. 67 and the mutant 67S-14

675-14
° 3 ’ 150mg
HR M § ESIM SM S NMR
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