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M echanism of M 60 family peptidase of Bacillus cereus AR156
involved in biocontrol against Meloidogyne incognita
LIAO Meng-Jie"* WANG Hong-Kai'? JANG Chun-Hao'** GUO Jian-Hua *?

1 College of Plant Protection, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China
2 Key Laboratory of Integrated Management of Crop Diseases and Pests, Ministry of Education, Nanjing Agricultural
University, Nanjing, Jiangsu 210095, China

Abstract: [Background] Meloidogyne incognita has a wide range of hosts to infect including Solanaceae,
Leguminosae, Cucurbitaceae and other vegetables. It causes serious damage and tens of billions of losses
to the global agricultural production every year. Bacillus cereus AR156 is a gram-positive and rod-shaped
bacterium that can be used as a biocontrol agent to control M. incognita, and has complete genome-wide
sequencing. [Objective] In order to understand its biocontrol mechanism against M. incognita and to
search for the related gene of biocontrol function, we analyzed the functional gene of B. cereus AR156.
[Methods] We screened mortality of M. incognita and biocontrol efficiency under greenhouse in the
AR156 miniTn10 random insertion transposon library to find mutants associated with biocontrol ability in
AR156. Gene involved in biocontrol in AR156 was identified. And we compared producing-protease
ability, colonization, biofilm formation and swarming motility. [Results] Compared with the AR156
wild-type, BC41 had reduced production of protease, colonization of plant rhizosphere, formation of
biofilm and swarming motility. Itsinsertion site is the M60 family peptidase, which decreased the ability to
biocontrol M. incognita. [Conclusion] M60 family peptidase plays an important role in the biocontrol
activity of B. cereus AR156 by the analysis of biocontrol-related functional gene.

Keywords: Bacillus cereus, Meloidogyne incognita, M60 family peptidase, Colonization, Biofilm,
Swarming motility
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DNA EcoR | LB
Hind 11 EcoR | Hind 111 28°C 200 r/min
DNA 24 h T4 DNA 5uL 0.5% LB
16 °C 24 h 42 °C 10 min 25°C
Top10 3 3
2 R 55%
miniTn10-113-98 (5-GCCOCGTTGGCCCA 51 - gt sy piuaTi ARLS6 FIBEHLIEA S22 et
TTC-3) miniTn10-2235-2249 (5-GATATTCAC BT R s 4 th OB B %
GGTTTA-3) 2 AR156
DNA 50
DNA NCBI 2 AR156
ATCC14579  AR156 BCA1
[10]
125 FEREEMERN 9 BC41 (1
22 WERIFMTE AR156 FAREHLIEN IRt
28°C  2=3d R ARG A PR
[11]
2 1
1.2.6 EFERESIHITEM AR156
AR156
=1 EERTFREME AR156 FBEHLIHN R RITE G R
R BRRIBTEER
ARLS6  ARLS6 Table 1 Mortality of M. incognita treated by B. cereus
1 3 7 12 22 30d AR156 and insertional mutants
Strains Corrected mortality (%)
39 AR156 84.19
27 mL 0.85% NaCl
BC75 85.37
200 r/min 30 min 5 min
BC44 85.01
BC179 84.39
37°C
3 BC58 83.94
127 HEARER R AL 0TS BCS6 8369
12 AR156 BC70 83.69
BC138 83.31
0.1% LBGM 28°C BC143 82.95
48 h BC41 65.40
1.2.8 HEEhERE B9 CK 0.65%.
Kearns [ Note: Mortality of M. incognita treated by sterile water was 0.65%.
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Table 2 Biocontrol efficiencies of B. cereus AR156 and
insertional mutantstowards M. incognita

Treatments Disease severity (%) Biocontro lefficiency (%)

CK 68.33+0.014a -

BC58 30.83£0.008c 54.89
BC75 30.83+0.022c 54.89
BC179 30.83+0.014c 54.89
AR156 31.67+0.022c 53.66
BC143 31.67+0.008c 53.66
BC44 32.50+0.033c 52.44
BC70 32.50+0.025¢ 52.44
BC138 32.50+0.022c 52.44
BC56 33.33+0.017¢c 51.22
BC41 43.33£0.014b 36.59

45
3 P<0.05

Note: Biocontrol efficiency was determined at 45 dpi, each
treatment repeated 3 times, Means with different letters have
significant differences (P<0.05, LSD test).

(53.66%) AR156 BC41

23 BCALBALmEE

BC41 1 283 251 nt M60
family peptidase (M60 )
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Figurel Biocontrol efficienciesof B. cereus AR156 and insertional mutants towards M. incognita
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Table 3 Protease activity of B. cereus AR156 and
insertional mutants by qualitative detection

Strains Transparent circle size (cm)
BC75 0.686 7+0.038 3a
BC56 0.683 3+0.025 8a
BC44 0.676 7+0.049 7a
BC179 0.673 3+0.020 7a
BC70 0.673 3+0.025 Oa
AR156 0.669 0+0.043 Oa
BC58 0.668 3+0.024 8a
BC143 0.666 7+0.040 8a
BC138 0.666 7+0.040 8a
BC41 0.348 3+0.026 8b
P<0.05

Note: Means with different letters have significant differences
(P<0.05, LSD test).

x4 BEFRFMATE AR1S6 FFEHIEANRTH=EOE
BENRIEERN

Table 4 Protease activity of B. cereus AR156 and
insertional mutants by quantitative detection

Strains Protease activity (U/mL)
BC56 64.139 1+0.347 8a
BC179 63.559 4+2.633 7ab
BC75 63.559 4+2.443 1ab
AR156 63.443 5+1.739 1ab
BC138 63.095 7+1.391 3abc
BC143 62.400 0+2.508 2abc
BC44 61.704 3+2.782 6bc
BC70 61.472 5+1.062 6bc
BC58 61.008 7+2.087 Oc
BC41 39.443 5+1.204 9d
P<0.05

Note: Means with different letters have significant differences
(P<0.05, LSD test).
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Figure2 Colonization of B. cereus AR156 and BC41 in the
rhizosphere
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Flgure3 Biofilm formation of B. cereus AR156 and BC41
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Figure4 Assays of swarming motility by B. cereus AR156

and BC41
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