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DUERETSF M E L-1 M FREMS SiHEHIHE{ERTEN &
SEREBSH

WPF, EEW, FRE, 08

rhE O BLE GRS B, T 24 125100

WE: [ B ] W66 S 2F AT (Bacillus velezensis) L-1 X 5L K 5 M5 590 I HIVE A, BHAfE
PR L-1 OB R BER S DTS 1 e v S T Re s HipLll o [ D73k ) A s AR |« 36 A0 S AR i I TR
2SS, PEMT TR L-1 W23 K 8 A T B RS HOIE P o DABSR RN o R B Joi i, A 2R HEAR
PRI E PR L-1 TG R BE s Ui py e v . R Pacbio RSIT AR P B AR & L-1 A2 H 751,
PSR P41 53 K & 1 By S5 FEVES T BLAST XS0 8, TN BEAE L-1 AT RE ™ A ik A4S =
SBTERIVERBUER . [ 2550 ] bk L-1 %R KRs A 230 11 A 5 AT 1 253 3R 92.88%F11 77.47%, fig
S R 22K WHE . BibR L-1 7655 10% NaCl B35 IR A BE IE 3 AR 1, IR & R it Vs i
MR . W, S5 ORRESFTRNER B R AR, P R T A R S BUIE T . TS A R R TR PR L-1
A2 NHEESS T 2R r R, T A HAZFEHT AR SH S5 R . RS 5 E ik
Prisi A AL S A g B AR I 25 SR R . L-1 %A A 8 surfactin, fengycin .
bacillibactin, bacillaene, macolactin, difficidin, bacilysin 5522 F ik SMH AN 2 B b 2 0 1AL &9 ) L [R]
W, LA RENS B A ol A AN L BE 11 B-1,3 -7 SROBE G AL T BB AR SC R BE 18 5 BLARBRIME L-1 5 A £ 21
WRAFRERS IS A PUER RN . [ 4598 ] TAIME L-1 RBA S ILZ FAUR R IGHE T, Puitkor, F5Puidtk
T, TN bk L-1 BEAS Ik 7™ Lk Z2 MRS BTG P Ab 5 1 R0 20 B /K fidf 288 L R 375 S Al A v S BT s 44
R, BAMRKEN I

KR AKEN, NERN, AYPRG, VOREERHEAE, 2ERNA 5

FeE A b RRVE I O, 2016 W)Fa, 7EA KA RGE L T2 5 32 1) 2 Rl It
EREARUR S RER] 1930 7 ¢, SEIIERLET WiRYY, SOREEER, SECRIMN BREEEK
i 75%N, BUREOKER . REMSIFANE  REHME. Bl RURENEE (Bonrytis cinerea)
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T 55 9% B (Penicillium  expansum) B W% M EL A5
FRGERSL, 2350 5 RO B0 M B, 18 A
PRI H T B R B I R A
2GR, AR IR T | SR S AR K R R R A e
MZwA | BRE. CWE . FEEHR RS AL
W A TR AR B R 22, TR AR W B i B F 5
BB

VR 3 72 Hi 91 T 52 7 H 0 B A S0 R
(Botryosphaeria berengeriana) 247 B 3 F5 P16 T
Y 1% UE B 2 4T B (Bacillus  amyloliquefaciens)
L-1. WPk L-1 B HIZUER B 80R H TR,
P R AHUME M CEE(POD . CAT) A, JFH
HABT WM 1, w] LIRS0 1 st se e
A, HAARKE RN M, 2R s B
A AR H AL A BN 2> TR, il — L8 2R A AT
TR B bR BT BT 4 6B, Hoh Bacillus
methylotrophicus 5 B. amyloliquefaciens subsp.
plantarum XN E N Bacillus velezensis B [F)Y) 5+
24190, PRI TR -1 Bl T i 44 Sy DUSIHT 2R F AT 1
(B. velezensis L-1). VUSRI ZEHUATIA L-1 XALKE
B EI R BIAECR . PG ROR TR E P R L
PO E— P05 . BEE DNA Il FHoR
MR RE, LIRSt Pl KR MR
AEE ST T — B B2 =AU P R H B,
R M TR 21~ £ BE W58 A 3 4t Dk 1 58 19
ARl

ABEFEIE T DURETZF AT I L-1 X BUKE
FIEEI R BIBIARECR, W T IX R RIS SUE I
AR E TR, FFRH SR =AU BRI E T A
SN H, MR DA A 2 2 B G n] BB A9 4 T BL
il K W 1, B RR L-1 /0 S 4 4k
ZMZ% .
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1 #RFedr ik
1.1 RIEAT R

111 B {5 EERC T 2016 4 8 A
AR A TG N T, 43 R/ N— ) i B SR 5
PR BRICRIUT 2 d EARRARIFEO °C)ff
e o

1.1.2  3EFREk: 50 rh S SR LA R I
FHEERWEMBEARGIRA T, ALFE B B A b
B AAREEOKE . BE . 5 S
B R Bk (PDA) . 4 PUE AR 1R BUls B A ik
(NBA)FIA= PUE £ R (NB) 15 7 I 44 4 Bl B E
FIlCE

1.1.3 Ak RHBE PR ARSI Kk
AL FEFL K FE R R IR (B. cinerea LHM) . F45 50k
i I TR (P expansum LQM) A1 U1 3§ Wt ZF 16 4 5 (B.
velezensis) L-1, LHM I LQM A SZIG 25 4025 H
i JB ek v 2R B TR A R A IR ) A
R, G BB B0 TR IE o 9 i R
Ff PDA B35 38, 78 25 °C 5537 5 d, BUATELE K AT
W DF(EAE 6 mm) T B AR (A3 1 I E
B. velezensis L-1 HYEE T 2015 4F 9 H BB HI PR
SR, 20 °C RFET 20% H . ¥
[Pk L-1 670 NBA i FR2E, 32 °C1iFR 2 d, B
HAE 6 mm WP T BRTEENE . Hk L-1
EF 2017 4 06 H 30 H#3c 2 P [E fl 4 Yy i
TR P2 B sl A G, SRS
CGMCC14373,

114 BBk L-1 R . FSIB R T & B
% RAEM AR BSR4/ 200 pL @ik L-1 7
(20% 20 °C f-AF)HZF 100 mL 1) NB B3 571K,
180 r/min. 32 °C }55% 48 h, RIGH T . #Hh
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FUWFE 10% (VIV$EFEHRY NB ¥, F
180 r/min. 32 °C K55 48 h, 328 LMWK . KEER
223 8000 r/min £5.0> 20 min, ZFHIEETTREM
o UUVEMZEIRMKRRRE, 3k T Bt <8 5 1l
FUSEZE 10° CFU/mL S8BT ; FIERA M
FLUBBE(FLAR 0.22 pm)2d J8 LBRAMF, 132 CH &
WA
1.2 PR L-1 X RUKREE 0 o 0 s A0S B
B 22 K B

SR IRE I S L1 XK B T A A e
TP BUR 2595 TR (LHM) A DF & F PDA “FAl ok,
FTCHATILARAE B DEPIN 3 cm AEXTFRATAL, 7E4L
H S B R -1 B OF RN A A E T 25 °CHE R
ANEFP L-1 B IE, RENAbERE A 3 WK,
Xt HE BRI V& T AR B, 000 R P B AR

% I8 Wiggins & Kinkel J5 P2 L-1 X5 %
AR BT . B R (LQM)IEFD PDA, 25 °C 1
F¢ 5d, MR ITHKA TR RN,
A 50 mL Z8087K, FHTCHEBHEARTHE, 153815
B PR K 10 mL 2 A F) 500 mL 50 °C
) PDA e bbb, WA HSEHEIR, E5AH
B PR A B AR S ML 2% 20 mm A9 B X AR il
B2 AR, BRI 100 uL BERE L-1 8
RIEW , 25 °C fERIEFR , M 0 S i e LA

PRE A 45 b PR R R RS KBS TR . T R T
W22, TERFBEE TR Z M PSS, IF
PR T H A
1.3 TEMk L-1 XEUREFNE B 0 TS BT

%7 Sadeghian 25" )y 1220 52 AR L-1 X% 5L
R B T B0 DA TS AR B 85 o 5 R BRI B ) < 5
FURITCE T 0.2% (V/V)KARREN PRI 3 min,
HRK Mok E BT . R FTFLaR AR R S R

TPMIAFTEL 114, L2 5 mm. % 3 mm. BEfL
A 20 uL F#k L-1 #1E% (1x10° CFU/mL), LA
B 20 pL ZEUR/KAE A BAPEXT RE . Ab B i3 2R 5
FAPREEREES T, 20 °C fRIBH SR, 598 1d e, 18
FL PG K B (LHM) B 2590 1 (LQM) I BF , 8 T
20 °C AkLeIEFE, EmF(E 2 d/5 d)iE AR Ak B
RBEEAR, I AL RIS AL E
K3, BAEK 6 R,

B 163 A5 (%o)=(1—Acb B BhE T 45/ 6T HEL 9 B L

#£)x100,
1.4 TEAR L-1 i Eh i R TOH & BB T R A
141 TERR L-1 Wbt KA A NaCl i AE
NB B804, Bl & 0.1%. 0.5% . 1.0%. 2.0% .
5.0%. 10.0%. 12.0%. 15% NaCl (W/V)i] NB 15
FRW, R 1 mL FERE L-1 R 7, 180 t/min,
32°C 157 48 h, 600 nm ME OD {H.

Z W E AR | Olfa Kilani-Feki 282 HEAL
PRI AR L-1 JC T A& BT A B8 0 P o TPk L-1
TCH K B 2 R R A S (LR SCHffk), A=
B 0 7 X B K 5 T B RS HUTE . 7E PDA
P R SRR K TR (LHM) B BF, B IR LA
% 20 mm {3 B AL XFRACE TC R A HAR, BRI
200 pL AFRAYTCTR A, DI E 284N [A] A 2 AT
PR L-1 o & B s P TE
142 BREEEEN:: A 1 mol/L Ay NaOH = HCI,
VTR RR L-1 JOrR & B i) pH {20508k 2.3, 4,
5.6, 7.8,9,10, 11 fl 12, ¥ 24 h j51HH
JF R T pH 6.5 25 FH o I AN [ R il 8 ol L9
IR
143 EAMRREM: FEHk L1 ORI TR E
T30 W ESMT T, 5l 10, 20, 30, 40,
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50. 60, 90, 120 min, 2EA/MT 5 J0H & BER R L,
FRE R 30 emo AN 58 AR BRI 4 TG I & TR R %
HE, 0 R 2R AR X LT M B R

144 HEEME: WK L-1 JCH & B IAE
40, 50, 60, 70, 80, 90. 100 °C 4 /&4 20 min
G, BHEER. KA ICHE KB N
X R, D AN ] g i Ak B8R L 1 ) AR A

145 FERENE: 7EREE L-1 JCH AR 53 3
AR G . 5 EARAE A K, SRR
LN 1 mg/mL, 37 °C KW 1h, SRIG7E 80 °C
AbFE 30 min, 4 °C SZEIAHET, IE A A 2R PR
PRI PR L-1 Jo & R RS DT

1.5 Btk L-1 &R FEHNE

21 T 57 # S R LI e 5 DF B2 L Sun ST, R
FHANTR L 4] DNA Pl 4055 £2(B518225,
AT, FUEHIRBUERE L-1 A5 DNA, Lk
R fE 3 22 b st H A A |, R AR R &

(A)

Bl 1 Bk L-1XRKRE.
Figure 1.

Pacbio RSIT Xf H.EA 74 KL R4 ¥ . 183 Prodigal
version 2.5 BT g ith PR A T B0, 5 R AR 5

IRe%dE % COG (Clusters of Orthologous Groups) .
GO (Gene Ontolog) . fXi# B & KEGG (Kyoto
Encyclopedia of Genes and Genomes)frijj eI
25 i PR A T ) 2 B PR e 51 18— A T L X
A3 X LR 1 BT I RE AN A )2 AU A B A T T
FIF antiSMARSH version 4.0.2 %41 (https:/
antismash.secondarymetabolites.org) 73 H71 B £k L-1
) AR

2 HERFRH

21 TR L-1XBURERE .. FERE N AREE
B2 KB

PR L-1 7E 2R S50F T RE 68 o B 2L K s |
TR A A 22 AR, T U] A B R (1A 1-A,
B)o PRI AR 0 TR P BT I 110 5 DL oA T 22 1A T L

EEREAEAIEEN R EE AT AT

The inhibitory effect of strain L-1 on pear gray mold and blue mold in vivo and its influences on the

morphological characters of the pathogens. The antagonistic role of strain L-1 against B. cinerea (A) or P.
expansium (B) was shown by dual culture detection. (C—F) showed the phenotypes of B. cinerea (C, E) or P.

expansium (D, F) in the absence (C, D) or presence (E, F) of strain L-1 under microscope.

actamicro@im.ac.cn
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5, R IARER . HEEEZERES(E
1-C, D), TM&ad L-1 ZbF A% 5 B 22 2 B I
W R (K 1-E, F).
2.2 TR L-1XBUREW .. BERE KSR
TETE RS R RIbE L-1 RE6S B ML IR
5EGENY . WIRFMEAMIKEREG, W
B BE ELAREY K, 9 d £5(39.3542.71) mm,
M2 L-1 ERRAL S B AR Y TR 1%, b 9d
I K905 B B2 4 (2.80+3.47) mm, A4 F 92.88%
(P<0.001)(E1 2)., WIRAM TR 25 dfE, HE
W BE B2 M (31.8049.75) mm, TMiZ L-1 AbFE 95
BE B 42 K (7.16£5.70) mm, By %k 3 77.47%
(P<0.001)(/# 3).

2.3 BER L-1 TSR R T R BRI R B

BBk L-1 7675 10% NaCl B35 35 i etk K
(F 4), HICH KBRS EMRE pH
6—7, TR, 76 pH A 12 I X0 5B 45 B s 1
{555 40%LL_E (& 5-A) L AMNEST 2 h Z X L-1
TGP B TR A5 B 6 44 T S 2 2 i (] 5-B). AN ]
AL FEXS L-1 JCR A TR B 15 B0 is 1 TG % 5

50 fCJCK Ml -1 —&— Control efficacy 1105
E skosksk
£ 407 100
§ ks 2
o 30t S
E 95 &
§ 20 3 koksk é
é 10} ** 90 g
U °
0 = 85
3 5 7 9

Days post inoculation

2. EHK L-1 R RBEAEEBI
Figure 2. The effect of strain L-1 on B. cinerea in

‘Huangguan’ pears. ***: P<<0.001.

[ JCK HmE1-1 i Control efficacy )

50 100
= ok
£ 40 - 180 =
8 5
2 30 {60 &
S * £
S 20 x {40 B
2 g
2 10 ’lh {20 %
) &)

0 : : : : 0

5 10 15 20 25

Days post inoculation

3. EH L-1 MR EBEAEERBIH
Figure 3. The effect of strain L-1 on P. expansum in
‘Huangguan’ pears. *: P<<0.05, ***: P<<0.001.

3.0 a
cd g —b B
2.5 o

2.0
1.5
1.0

0.5

f g
0.0 =
CK 01 05 1 2 5 10 12 15
NaCl content/%

B 4. BEkk L-1R9m R
Figure 4. The resistance of strain L-1 to high salt.

}o

ODGU(]

Strain L-1 were grown under different concentrations
of NaCl for 48 h, and the value of ODgyy were
respectively measured. The letters above the bars
indicate significant difference (P<0.05) between the
samples.

Wi (1 5-C), JBed e . 15 45 1 5 2R e KO AL
XF L-1 JCRR TR I RSB0 E 1R A 5, HE
MG YA R T8 H (K 5-D).
2.4 Wtk L-1 2REEASH

FAR L-1 2L H4AE GenBank HE SN
CP023859. ZM MK H KN 4090582 bp, GC
TN 46.52%., SEEHAMTE 3978 YL
(CDS, coding sequences), 7E-5 COG HREE £
Mr. KEGG fUlfd i 204 . GO DR s S b
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ns.

Control efficacy/%

0
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7/°C
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Control efficacy/%

B 5 E#L-1 tEAEAENRABFRENEERNOREN
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X
>, 60
Q
5
jdem}
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I
£
S 20
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pH
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7
S 60 |
=
(]
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5
© 20
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Figure 5.

The inhibitory stability of the cell-free supernatant of strain L-1 against B. cinerea. The inhibitory effect

of strain L-1 on B. cinerea was detected under different pH value (A), UV light amount (B), temperature (C), or
protease amount (D). Different letters indicate significant difference between the samples with P<0.05. ns. indicates

no significant difference was found.

SERCE PR BLAST XA, A 99.9%) CDS ¥
SIRRINRE M 2E . 454 antiSMARSH Z5R, itk
L-1 A PAy=4: surfactin, fengycin, bacillibactin
bacillaene., macolactin, difficidin, bacilysin $%
Foft IR SROBE A SR IR BE S B AL S (18] 6), XK
A A W 9 5 USSR FE BT Y e Y 32 AL
Z—o

Ak L-1 4 73.61%0) CDS J¥ 4 1E COG 4
PEAFRIThRE/Y 2. A 7 s, Hoh S5
WA E A dz AN ) A QI T BE Y ik D A
A 121 A, IR S IUHEEN 349 4, 5K
s G 118 4>, JoHLE 74z S
214, WA E Y s SIUAEER 255 1~ A
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13 MRS TIRRAE G, 20 MRS
5T RIS WAE, 7 N RES 5 T &5 YAE%E
IR IKA . 34k, Btk L-1 v LRI 459 Mk
KA I BEE

G KEGG X AR O3B 25 AT A1, 78 97
AMRUHE B A 40 DR S 5000 . HER . ok
FUBSE SRR, 30 MRS 5Tk . BRI
oAb Z B 42 NSRS 5 20 A AT
FRBEARI o 3 S TR DR R 1 3 B 2 5 TR R R AN
[F e 5 1) FH R L PRGHUAE K L B DL R B TR 5 1Y
hRg# A E

GO B e LU o3 B s« WAk L-1 HoA 77 AR
JIi§ IR T (ATO09126) 5 1 b Ik 32 28 1 Az i 2R
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Figure 6.

Bacillus velezensis L-1
4090582 bp

P "

l N | n\
/80p)) iy g g 10

S
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W\
\ 3

W 1600000
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6. DURHTZFMAMTE L-1 LREFEAIFIKE

Circular map of B. velezensis L-1 genome. The five circles (outer to inner) represent forward strand

CDSs, reverse strand CDSs, nomenclature and locations of predictive secondary metabolite clusters, GC content

and GC skew.

F1(ATO10173 . ATO10175)%: 5 E AR5 25 4]
FOCHEER, F— D478 T TEkE L-1 MBtiasitk.
A A N TEFLIR A (N R B LT FLIR
ATO11909, ATO12400, ATO08987)55 Z Tt FLI2 i
R CBEFLIR ] L HIH, ATO08986)% 51
HUPEARDCI IR, DI IRI A BE 0D R AR L-1 REAS
VA U SV ANERR L1 A A B-1.3-
BB (ATO11163 . ATO09278) 5 LT JR4s 44
FI(ATOT13)SEFEHTIG ARG, 488 L-1 A
A 8 3 A K A S K A D T 2 R 1Y) R

3 it

REMS T Z Bl PR DR TR 2 By T

SR B AR I SRR, Wi v R LB L-1
RERSE SR I F v Ly | PR e Y, AT I
oA B2t — A W] T bR L-1 &4 459 N
SiKAL S VIR A BTG, 255 AR 2 Rk
aYEzE SR, JFHA 112 MEEZ 532
MFEAChE R, UTERR L-1 HA MR Z A
B DA T DR AR K F BRI T <

AT IO 3 04 HE )7 R PR 22 REAE T 52 % i
Pl AR P I TE AR L-1 WTLATES A 10%
NaCl FiFRi P A B0, ARl it il . SR 5h
MRS OMR . WAL IMREAR . AN, R L-1
AT 7 A S I 14 5 K5 T LA S AR 3 i 1
ZEE RN, WK ADUEAE YRR ],
i ELAA RAPHUARTE 32 m kARl ARRR A 4R
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5.31% mA
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-
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E
238%  EL
G
F
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467% WL
M
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0 I 3
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. I “R
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B 7. EtkL-1 2EREFS COG IhaEmn 3

Figure 7. Function classification and percentage (A-T)
of strain L-1 genome genes according to COG database.
A: chromatin structure and dynamics; B: energy
production and conversion; C: cell cycle control, cell
division, chromosome partitioning; D: amino acid
transport and metabolism; E: nucleotide transport and
metabolism; F: carbohydrate transport and metabolism;
G: coenzyme transport and metabolism; H: lipid
transport and metabolism; I: translation, ribosomal
structure and biogenesis; J: transcription; K: replication,
recombination and repair; L: cell wall/membrane/

envelope biogenesis; M: cell motility; N: post
translational modification, protein turnover, chaperones;
O: inorganic ion transport and metabolism; P:
secondary metabolites biosynthesis, transport and
catabolism; Q: general function prediction only; R:
function unknown; S: signal transduction mechanisms;
T: intracellular trafficking, secretion, and vesicular

transport; U: defense mechanisms.

BT Vg S (trehalose) VE Sy — Fh B 15 (A4
R, BARPAEHURZZ R IRE AR5
M EEN . DA S5 RIS T bk L-1 KAt
7 B T A g P )

RIIRE ST R B BR L-1 RERSHS LA EU%
B, ARBFTE P bR L-1 SRR . R R
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P B ARSI, IR AL

TR L-1 BHAG =R 2R R . IR E
PRSP S A SE R %, AL B-1,3- R 5
WERG AL T B & O G 3R o IR IR
22 10115 P & (surfactins) UL N HAD A4 A S g
RSB W nT AR R 55407, fERTAEYRE
SAEY AR IR HCR™, bacillibactin A] L
VB g AT 3 3 ek T IR BB R AR, £
Filt g K2 % K SRM 254k & 0 T EL A 5 B0 D 7 1Y)
YERY. B-1,3- 4 SRR L T o B 0 I
TR AN B RE (TS, RE A TL5 it T2 200 B K i,
5 | 7R 97 D R DR B A0 241 R 2 e A T il 2 3 2
R GG RO DL R 25 SR B bk L-1 B
7 A AU i DA T A 28 K A T 2 ok S B

B i5 i BE
BeAh, EENFASRERFEE L1 5A L
Mot 7L R 15 -5 £ e LR LR WS PEAR SC R (], fiE

5 BRI B 2 18 i (acetoin) , £ (B WA HAT 15 SHHY)
prrkrae ™, BB L-1 B S
KSLBBTAY H B %A RS AR TR R R L-1
AE 175 T S B R ST M AR DT P Fe kR 45
R—2

Vg 2 R A5 123 S 2 5 0 T 9 ) SRR 5 i 3 1
P B2 A NS R, MY Z R
Z[6) ., FROMAFE S, HIRAER TR, AL
o il 1 4 SR il <5 O 7P 5L T 4 R B 114 /1
il I A B T . AR S B . ATIIRT ST
LR WoRERR L-1 BENS B E S DIRUCSUN R, T8
R EREES, PSP DU AR SR
T, ARBTG5 RV TR L-1 X B
W R EA R E RSP E, FFEMCR K
TS TU T 1 AR A 0 2 45 5 A R IR e 81 23
VAR PR L-1 BRI Z PRI T A, bk
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Complete genome analysis of Bacillus velezensis L-1 and its
inhibitory effect on pear gray and blue mold

Pingping Sun, Jianchao Cui, Xiaohui Jia, Wenhui Wang"

Institute of Pomology, Chinese Academy of Agricultural Sciences, Xingcheng 125100, Liaoning Province, China

Abstract: [Objective] This work aimed to uncover the inhibitory effects of Bacillus velezensis L-1 on pear gray
and blue mold, the inhibitory stability of its cell-free supernatant, and understand the molecular mechanism
underlying the biocontrol processes. [M ethods] We analyzed the inhibitory effects of strain L-1 on pear gray and
blue mold both in vitro and in vivo, and observed the influences of strain L-1 on the mycelium growth of pathogens
by microscopes. We determined the inhibitory stability of strain L-1 on Botrytis cinerea by oxford cup method and
performed the complete genome sequencing of strain L-1 by Pacbio RSII platform. We also annotated the obtained
sequences through different protein databases to predict the mechanisms involved in the biocontrol processes.
[Results] The control efficacy of strain L-1 against pear gray and blue mold was 92.88% and 77.47% respectively,
and strain L-1 caused the swallow and abnormal growth of the pathogens’ mycelium. Strain L-1 could grow
normally in the broth containing 10% (W/V) NaCl, and its cell-free supernatant showed stable inhibitory effects
against pear gray mold under acid, alkali, UV light, heat and protease treatments. Complete genome sequence
analysis showed that there were 112 genes involved in the metabolism of different carbons, indicating its ability to
grow on different carbon sources. Strain L-1 contained genes encoding the alimine and trehalose, that are related to
stress resistance. Strain L-1 contained gene clusters related to the biosynthesis of a variety of polypeptide and
polyketide compounds, such as surfactin, fengycin, bacillibactin, bacillaene, macolactin, difficidin, and bacilysin,
and the genes encoding enzymes like f-1,3-glucase and chitinase, that could hydrolyze the pathogen cell wall. In
addition, strain L-1 contained genes related to the biosynthesis of actoin, which could induce host resistance.
[Conclusion] B. velezensis L-1 has the potential as an effective biocontrol agent.

Keywords: pear gray mold, pear blue mold, biological control, Bacillus velezensis, complete genome sequence
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