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Isolation and identification of bacterium HCS5 from soil and determination of antibiotic activity
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Abstract: Lots of bacteria were isolated from the soil of the potato plantation, in order to screen out biocontrol bacteria with strong
antagonistic efficacy on Phytophthora infestans by dual culture. We screened out a strain HCS through lots of antagonistic tests. This strain
was identified as Pseudomonas sp. by analysis of morphological, physiological and biochemical characteristics and 16S rRNA gene
sequence. The results showed that the strain HCS exhibited antibiotic activity of antagonists against Phytophthora capsici, Fusarium
oxysporum, P. infestans and Colletotrichum capsici, especially it produced the outstanding antibiotic activity against P. infestans, with
inhibition rate up to 89%. Detected multiple antibiotic synthesis gene in strain HC5 with PCR method, we amplified the 786 bp gene of PRN
and 587 bp gene of HCN. This study showed that the strain HCS could metabolize to produce the two antibiotics, playing the antagonistic
role by itself only or coordination. Above of all, the strain HC5 was a biocontrol bacterium with potential development.
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Table 1 Detection of antibiotic synthesis gene in strain HC5

% FF Name
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2,4- " L FEIRIPE =W} 2, 4-DAPG

5'-GAGGACGTCGAAGACCACCA-3’ 745
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W3R —1-FREZ PCA

5'-TGCCAAGCCTCGCTCCAAC-3' 1100

5'-CGCGTTGTTCCTCGTTCAT-3"

Wy —1-H ke PCN

5'-CGCACGGATCCTTTCAGAATGTTC-3' 2000

5'-GCCACGCCAAGCTTCACGCTCA-3’

fiMILRY P43 PRN

5'-CCACAAGCCCGGCCAGGAGC-3' 786

5'-GAGAAGAGCGGGTCGATGAAGCC-3'

R B AR IR AT R PLT

5'-CGGAGCATGGACCCCCAGC-3' 779

5'-GTGCCCGATATTGGTCTTGACCGAG-3"

HUiZ HCN

B

5'-ACTGCCAGGGGCGGATGTGC-3' 587

5'-ACGATGTGCTCGGCGTAC-3'
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Figure 1 Antagonistic efficacy of different strain to P. infestans

(No.5 is best)
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Figure 2 Inhibitive activity of strain HCS to P. infestans
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Table 2 Inhibitive efficacy of strain HCS to pathogenic fungi

N = QQ Ny s q!.z«H—P

H S e

. . Diameters of mycelia  Inhibition

Pathogenic fungi .

spreading/mm zone/mm
BERH P. capsici 40 28
R TEHR T F. oxysporum 45 15
THEASENT M 22 KT R. solani 80 0
IR M ESERE A P. infestans 8 62
BRI R C. capsici 50 21
INFE RS SR T F. graminearum 80 0
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Figure 3 Inhibitive activity of strain HC5 to pathogenic fungi
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Table 3 Biochemical characteristics of strain HC5

W ZEFEHR Test index W PE Activity 52 F5 45 Test index T Activity I %E F5 47 Test index W PE Activity
UL Oxidase - D-# % 5% D-Glucose + L-FLARER AL ILATa -
AHE Xylose - HEHE Sucrose - L3R L [Rl4k IMLTa -
BB AE Gelatin liquefaction - PR IR ER Citrate + 0/1291 3% 0/129 Resistance -
PERY KA Amylum hydrolysis - D- 1 #& % D-Mannitol + 5 CH K Growth at 5 °C +
W51 27 Indole reaction + D-H # # D-Mannose + 30 C2E K Growth at 30 C +
32T Methyl red test + L~ 22 B2 07 W 1t L~ProA + 40 CH A Growth at 40 °C +
V=Pl 5E V=P determination + JIE T Lipase + 50 °CE K Growth at 50 °C +
¥R A ] Citrate utilization + i 2 R Il TyrA + 55 CH= K Growth at 55 °C -
LR Z Pyocyanin - D-£F 4 — % D—Cellobiose = pH 3.0 £, Growth at pH 3.0 -
HLS 72 £E HaS production - JRZE [ Urease - pH 5.0 £ Growth at pH 5.0 +
W% % % Glucose fermentation - N &k Malonate + pH 7.0 4K Growth at pH 7.0 +
BEHFRER P T, Succinate alkali + R Phosphatase - pH 9.0 4: £ Growth at pH 9.0 +

T+ FIR B ONL ;  =" FoR B SO o

Note: "+" means positive reaction; "=" means negative reaction.
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Figure 4 Phylogenetic tree of strain HCS and its relatives based on 16S rRNA gene sequences
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Figure 5 Detection of antibiotic synthesis gene in strain HC5
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