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Antibiotics produced by Micromonospora carbonacea against
Xanthomonas oryzae pv. oryzicola
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Abstract: [Background] Xanthomonas oryzae pv. oryzicola is a pathogen to cause rice bacterial leaf
streak. Micromonospora carbonacea JXNU-1 with broad-spectrum antibacterial activities was isolated
from soil previously, and its fermentation products (designated as “antibiotic JX) show strong
antibacterial activity against plant pathogenic bacteria. [Objective] The antibacterial activity of antibiotic
JX against Xanthomonas oryzae pv. oryzicola and its mechanism were studied. [Methods] The size of the
inhibition zone was measured with cylinder plate method, and the determination of minimum inhibitory
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concentration (MIC) and minimum bactericidal concentration (MBC) was performed by serial tube double
dilution. Additionally, the mechanism was elaborated through the investigations of cell morphology,
electrical conductivity of bacterial suspension, macromolecule leakage, biosynthesis level of protein and
nucleic acid and bacterial membrane potential. [Results] The average diameter of inhibition zones was
18.8440.28 mm. The MIC and MBC was 1.39 pg/mL and 2.78 pg/mL, respectively. Complete sterilization
was achieved within 12 hours, indicating a fast sterilization of antibiotic JX. In the presence of antibiotic
JX, an obvious change was observed for the cell morphology of Xanthomonas oryzae pv. oryzicola.
Moreover, the conductivity and macromolecule leakage of bacterial suspension as well as bacterial
membrane potential increased with antibiotic concentration, but the protein content decreased. The
down-regulated ef-p expression was detected by real-time fluorescence quantitative PCR. [Conclusion]
The antibiotic JX exhibits a strong antibacterial ability against Xanthomonas oryzae pv. oryzicola by
means of disturbing the integrity of bacterial membranes and inhibiting biosynthesis of proteins.

Keywords: Micromonospora carbonacea, Antibiotic JX, Xanthomonas oryzae pv. oryzicola, Antibacterial
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Figure 1 The chemical structural formula of antibiotics JX
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Table 1 Sequences of qRT-PCR primers

GIL/E4S GiL7)s 2]l
Primers name Primers sequence (5'—3")
16S-F TGGTAGTCCACGCCCTAAAC
16S-R CTGGAAAGTTCCGTGGATGT
Ef-p-F ACGGCATGAAGATCCTTGTC
Ef-p-R GCCATCGCTGTAAAGGTAGC
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Figure 2 The antibacterial result of antibiotic JX against
X. oryzae pv. oryzicola
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Note: A: Stroke-physiological saline solution; B, and B,: Antibiotic
IX.

Figure 3
Micromonospora carbonacea JXNU-1
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Figure 4 Effect of the antibiotic JX on the growth of X.
oryzae pv. oryzicola
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Figure 5 Effect of antibiotic JX on cell morphology of X. oryzae pv. oryzicola using SEM observation (20 000%)

H: A: XTHEZH; B: 0.54% MIC ZbHHZH; C: 1% MIC AbFR4H.

Note: A: Control group; B: Treatment group of 0.5 fold MIC; C: Treatment group of 1 fold MIC.
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Figure 6 Effect of antibiotic JX on the relative electrolytic
leakage of medium
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Figure 7 Effect of antibiotic JX on the leakage of nucleic
acid of X. oryzae pv. oryzicola
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Figure 8 Effect of antibiotic JX on cell membrane
potential of X. oryzae pv. oryzicola
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Figure 9 Effect of the antibiotic JX on protein synthesis of
X. oryzae pv. oryzicola
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Figure 10 The relative expression of ef-p in X. oryzae pv.
oryzicola in the presence or absence of antibiotic JX

10 000 -
9000 |-
8000 [
7000 |
6000 |
5000
4000
3000 [
2000 [
1000 [

Fluorescence density

0 MIC 0.2 MIC 0.5 MIC 0.8 MIC 1.0 MIC
Concentration of antibiotics

8000
7000 |
6000 |
5000 |
4000 |
3000 |
2000 |
1000

Fluorescence density

0 MIC 0.2 MIC 0.5 MIC 0.8 MIC 1.0 MIC
Concentration of antibiotics

11 AR IX KEAEEFBHRE DNA (A)F
RNA (B)& KIS

Figure 11 Effect of antibiotic JX on biosynthesis of DNA
(A) and RNA (B) of X. oryzae pv. oryzicola
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R, ZHEER. PERER. BHTEE. BHRLE
YRR RI AR T BOE R A A, fE e
LA FE . BB A, BRI R
AREAPUNE . PUEE . PrEER . BUME .
R A LA B 7Y A -8 € % /| Wa B N OE WL (B
FANLIR 5 45 B ORI G , 2540 fRT PR A A2 1 2t 2k
ESTNGE L A DIES 7/ R W A E =R U PR S
P AR 20X B B2 A RE 1 AR ) A kA T A
il o MRS R A VR HTAIL 40 0 2 5 BTG it 72
1 708 B, 80S B WA IKEE A LEN, RIL HAT ) kbt
PTG PERY . A R VERIPLEE UDP-N-Z B
ZIREIE G 55 PR R R SR A RE A S
A2, FEBUAE R IX AEFT, Xoc WA
K, REHEAEL MG, EHRMEDEBZ
BEL, 20 i 23 2452 B0, DT 52 ) B 4 2 B¢
B, B, PiAER IX S5HRMIEERAEEAER,
WA R, AU Na®, K,
RGBT, DA 1 5 40 AR % A= R ) BB 25 6L
T AN I R AR o T e I E
RS N AR LT TY25 R BRI KA TR 1 TR (AR
ZhH . ANMIRE | A K 2 A R, R
JY25 P i3 2ok e 28 M AT e 240 B a5 P 52
0 25 11504 S T B H A R B . T i R 4 )
T A R A TR AT R R ERY) (BO6e) X KAz AT
HEIRBHIES . DNA 450 . B 5%,
KR FAE F 520, IR T B06e i I8 K%
AN SE Bk DNA AUS5H), (540 a1
L, mAFEAHE LR TAKERMRE

7N BALAEL TR B TR (Micromonpoaceae) /&= — 28 /0 A
Iz HAZ R AEYE R A TR . BN EE ™
AR . RPN . SRR . MR- R
REPUER, ERE A — S B MRS iR
PrERP, R NRHE TXNU-1 Fishik % 1X
S R B, X KRS 20 TR SR R T
FUA BRI RS M B AR . FiAEER X XK
FET 240 AT 1 S B T A FRTAL T2 36 Ao 00 o 2 1 o
WA, ARG, [ S TR AR 2

EVE, BRI RS R, S B SE TR R
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