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Screening of Bacillus strains producing monensin A based on liquid
chromatography-hybrid quadrupole time-of-flight mass spectrometry
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ABSTRACT: Objective To screen the Bacillus strains producing monensin A. Methods Extracellular
metabolites of 35 Bacillus strains were analyzed by liquid chromatography-hybrid quadrupole time-of-flight
mass spectrometry (LC-QTOF-MS). Molecular feature extraction (MFE) and database retrieval were applied by
Agilent MassHunter software, for the information overall metabolites. Results The results showed that only
one Bacillus strain, Brevibacillus borstelensis FIAT-10006, contained monensin A. Monensin A was detected
with the match score of 93.75, and relative content of 1.20%. The retention time of monensin A was about
27.9518 min, and accurate mass was 670.4308. Conclusion Brevibacillus borstelensis FIAT-10006 is a
Bacillus strain producing monensin A. The results provide the theory basis for development and utilization of

antifungal antibiotic from Bacillus strains.
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#z 1 HIAFRAEESE
Table1l Bacillusstrainsfor test
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32

33

34

35

FJAT-10004

FIAT-2278

FJAT-10018

FJAT-10006

FJAT-10007

FJAT-10020

FJAT-10026

FJAT-10028

FJAT-14266

FIAT-14255

FIAT-14

FIAT-8775

FJAT-10012

FJAT-10013

FJAT-10016

FIAT-14260

FJAT-10017

FJAT-10022

FJAT-14248

FIAT-14249

FIAT-14250

FIAT-14251

FIAT-14252

FJAT-14253

FJAT-14254

FJAT-14257

FIAT-14258

FIAT-14261

FIAT-14262

FIAT-14231

FJAT-14270

FJAT-14846

FJAT-10014

FJAT-10025

FIAT-14247

Aneurinibacillus aneurinilyticus
Brevibacillus parabrevis
Brevibacillus agri
Brevibacillus borstelensis
Paenibacillus chondroitinus
Paenibacillus glucanolyticus
Viridibacillus arenosi
Viridibacillus arvi
Gracilibacillus dipsosauri
Psychrobacillus psychrotolerans
Bacillus thuringiensis
Bacillus mycoides
Bacillus funiculus
Bacillus agaradhaerens
Bacillus clarkii
Bacillus safensis
Bacillus cohnii
Bacillus halmapalus
Bacillus macyae
Bacillus methanolicus
Bacillus subtilis subsp. spizizenii
Bacillus subtilis subsp. inaquosorum
Bacillus isronensis
Bacillus taeanensis
Bacillus subtilis subsp. subtilis
Bacillus shackletonii
Bacillus murimartini
Bacillus selenitireducens
Bacillus selenatarsenatis
Bacillus seohaeanensis
Bacillus ginsengihumi
Bacillus thermoamylovorans
Bacillus alcalophilus
Bacillus altitudinis

Bacillus hwajinpoensis

inaquosorum




724 7

*x2 FEEEZRFETETIE
Table2 Bacillusstrainswhich produce monensin A

CAS
1 FJAT-10006 27.9518 93.75 1.20 670.4308 669.4236  17090-79-8
2 FJAT-10004 0
3 FJAT-2278 0
4 FJAT-10018 0
5 FJAT-10007 0
6 FJAT-10020 0
7 FJAT-10026 0
8 FJAT-10028 0
9 FJAT-14266 0
10 FJAT-14255 0
11 FJAT-14 0
12 FIAT-8775 0
13 FJAT-10012 0
14 FJAT-10013 0
15 FJAT-10016 0
16 FJAT-14260 0
17 FJAT-10017 0
18 FJAT-10022 0
19 FJAT-14248 0
20 FIAT-14249 0
21 FJAT-14250 0
22 inaquosorum FIAT-14251 0
23 FJAT-14252 0
24 FJAT-14253 0
25 FJAT-14254 0
26 FJAT-14257 0
27 FJAT-14258 0
28 FIAT-14261 0
29 FJAT-14262 0
30 FJAT-14231 0
31 FJAT-14270 0
32 FJAT-14846 0
33 FJAT-10014 0
34 FJAT-10025 0

35 FIAT-14247 0
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1% 21, 3.3 EKIBEESFAEATE Brevibacillus borstelensis
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A 4- -L- A 1 2,
L- A [ac] — 4- 27.9518 min, 3.5x10*
322 KK 3324 F AT HE Brevibacillus borstelensis 3 4 s
FIAT- 10006 % B3 & I 6L AR A 541 ’ ’
Metlin R

134 (Score) 80 12 ’

. 4 A - - > [M-H]-

4- , [M+X]-(X )
) 93.75 669.4236 [M-H]- s
# 3 HIRIBIGSFHIATE Brevibacillus borstelensis FJAT-10006 Btk % B4k & & AL 5
Table 3 High content components of fermentation broth from Brevibacillus borstelensis FJAT-10006
o CAS KEGG

1 Cpd 15: 1.2508 216.0440 215.0368 1.2508 4.49

2 Cpd 236: 2.1638 242.1319 241.1247  2.1638 431

3 4- -L- (4-keto-n-caproic acid) CsH 003  84.87 130.0636 129.0563 24373 34

4 A (Bisphenol A) CisHisO, 7415 228.1159 227.1086 1.6445 2.82 1980/5/7 C13624

5 Cpd 72: 1.6150 192.0296 191.0223 1.615 2.06

6 Cpd 320: 2.5478 164.0491 163.0418  2.5478 2.05

7 L- -4- (Threonolactone) CsHs Oy  64.09 118.027 117.0197 14412 1.92 21730-93-8

8 Cpd 149: 1.8240 316.1357 315.1284 1.824 1.79

9 Cpd 539: 30.8262 769.505 768.4977  30.8262 1.72

10 Cpd 110: 1.7055 4542218 453214 1.7055 1.67

11 Cpd 453:3.6175 529.3092 528.302 3.6175 1.63

12 [a,c] (Dibenz[a,clanthracene) Cyp Hyy 61 278.1099 277.1027 2.1557 1.62 215-58-7 C19388

13 4- (4-Oxoproline) CsH;NO; 77.58 129.0431 128.0358 1.596 1.6 C01877

14 Cpd 338:2.6547 495.2868 4942796  2.6547 1.53

15 Cpd 415:3.1472 552.3474 551.3401 3.1472 1.32

16 Cpd 433:3.3721 1078.6492 1077.6419  3.3721 1.31

17 A (monensin A) CisHex Oy 93.75 6704308 669.4236 279518 1.2 17090-79-8

18 Cpd 82: 1.6404 264.0939 263.0866 1.6404 1.19

19 Cpd 482: 3.8978 7574314 756.4241 3.8978 1.09

20 Cpd 41: 1.4428 131.0954 130.0881 1.4428 1.06

21 Cpd 254:2.2233 683.4123 682.4051 2.2233 1.01
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% 4 CEIKIBIESFMFTE Brevibacillus borstelensis FJAT-10006 Btk 4 B it = ILEL A 43
Table4 High matching components of fermentation broth from Brevibacillus borstelensis FIAT-10006
CAS KEGG
%
1 A (monensin A) Css Hea Oy 93.75  670.4308 669.4236 27.9518 1.20
2 - - (LeuArgPro) Ci7H; Ng Oy 9356 384.2487 383.2414 1.7727 0.23
3 (Fumonisin C4) CysHss NOj; 9335 675.3845 6743772 4.0828 0.26
G- - ¥
4 villanovane-130,17- CisHnO, 9195 4382986 4372914 26826 075
(3beta-(3-methyl-butanoyloxy)-vil
lanovane-13alpha,17-diol)
25-0O-Deacetyl-32-
5 Hydroxyrifabutin CuHoo N4 Oy 87.35 8204283 819.4211 3.8714 0.15 122168-54-1
6 4- (4-Oxoproline) CsH;NO; 86.33 129.043 128.0357 1.3315 0.65 C01877
N-  -(RS)-
7 (N-Methyl-(R,S)- Ci7HigN 85.13  237.1523 236.1451 34.6611 0.04 C05314
Tetrahydrobenzylisoquinoline)
8 4 o o CHig 05 84.87 1300636  129.0563  2.4373 3.40
(4-keto-n-caproic acid)

9 4- Cs Hg O, 83.96  136.0528 135.0455 3.5416 0.13 99-93-4 C10700

(4'-Hydroxyacetophenone)
10 - - (GIn-GlIn-Pro) CisHysNsOg 8336 371.1802 370.173 1.7147 0.48
11 6- (monensin A) CsHj, 04 82.14 132.079 131.0718 2.7132 0.07 C06103
12 (Mitoxantrone) CnHxNsOs 8042  444.2011 443.1937 1.664 0.35 65271-80-9 CI11195
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Fig. 1 Extracted compound chromatogram(ECC) of monensin A in sample
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Fig. 2 Extracted ion chromatogram (EIC) of monensin A in sample
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Fig. 3 Isotopic peak of monensin A in sample
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Fig. 4 Mass spectrum of monensin A in sample
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