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Coculture of actinomycetes with Bacillus subtilis and its effect
on the bioactive secondary metabolites
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Abstract: To explore the effect of coculturing actinomycetes with Bacillus subtilis on the production of bioactive secondary
metabolites, we studied the difference between fermentation products of monocultures and the corresponding cocultures of 22
actinomycetes by antimicrobial assay and HPLC-PDA analysis. We selected Streptomyces strain FXJ2.014 with high bioactivity for
further analysis and found additional metabolites in fermentation extracts of cocultures of strains FXJ2.014, FXJ1.296 and AS 4.1252
respectively with B. subtilis. Quinomycin A was the main bioactive metabolite produced by the monoculture of strain FXJ2.014,
while a new quinomycin-like component named FXJ2.014-HB was produced when strain FXJ2.014 was cocultured with B. subtilis.
Further tests of antimicrobial and antitumor activities indicated that FXJ2.014-HB and Quinomycin A had significant differences in
terms of bioactivity. Moreover, the inhibitory activity of FXJ2.014-HB to a variety of tumor cell lines was weaker than the highly
toxic Quinomycin A, indicating its potential to be an antibiotic with low cell toxicity. In conclusion, coculture can be used as a

promising approach to discover bioactive secondary metabolites from actinomycetes.
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Fig. 1 HPLC analysis of fermentation extracts of FXJ2.014, B. subtilis and their coculture. (A) FXJ2.014. (B) Coculture of
FXJ2.014 and B. subtilis. (C) B. subtilis. The arrow indicates the new peak.
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Fig. 2 HPLC analysis of fermentation extracts of FXJ1.296, B. subtilis and their coculture. (A) FXJ1.296. (B) Coculture of
FXJ1.296 and B. subtilis. (C) B. subtilis. The arrow indicates the new peak.
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Fig. 3 HPLC analysis of fermentation extracts of AS 4.1252, B. subtilis and their coculture. (A) AS 4.1252. (B) Coculture of AS
4.1252 and B. subtilis. (C) B. subtilis. The arrow indicates the new peak.
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F 1 FXJ2.014-3 5 FXJ2.014-HB B L 1% R
Table 1  Physico-chemical properties of FXJ2.014-3 and FXJ2.014-HB

Characteristic examined FXJ2.014-3 FXJ2.014-HB
Appearance Pale yellow powder Very pale yellow powder
+ + +

ESI-MS mass spectrum (positive) }éﬁi'i[M+Na] » HOLAM#H]™ . 1139.4[M+K] " 1123.5[M+Na]". 1139.4[M+K]"
ESI-MS mass spectrum (negative) 1099.3[M-H] ™~ 11353 1051.5 1099.2[M-H] . 1051.1

MS. . H : ok N *
ESI-MS-MS2; main fragment ions*™ of g47 5 971, 982.1, 1010.1°, 1011.1 9822 1010.1°. 1123.1
mass 1123.5
ESI-MS-MS3; main fragment ions of 146 471 8970, 982.1". 992.0 714.1, 811.1. 897.1, 982.1"
mass 1010.1
ESI-MS-MS4; main fragment ions of 452.0. 536.8. 555.1. 568.0. 668.0. 783.1. 847.1°. 527.1. 568.3. 668.1. 782.9. 847.2",
mass 982.1 911.1, 952.1 855.4.
Molecular formula Cs5;HesN1,015S, —
Molecular weight (D) 1100 1100
HPLC Rt (min) 5.9 Unstable
UV absorptivity (nm) 203, 243, 323 203, 244, 325
Soluble Chloroform, DMSO, MeOH Chloroform, DMSO, MeOH
Insoluble Hexane, water Hexane, water

Note: “*”: major ion; “**”: the intensities of the fragment ions reported here are at least 5% of the total intensity of all ions observed in any
given analysis.

£ 2 FXJ2.014-3 5 FXJ2.014-HB BOHELE1®
Table 2 Antimicrobial activities of FXJ2.014-3 and FXJ2.014-HB

Antimicrobial activity

Bioactive component

MRSA MDR-EC BS CA EC SA MDR-PA vC MG KP
FXJ2.014-3 ++ - +++ ++ - ++ - - +++ -
FXJ2.014-HB - - ++ e - ++ + - +++ -

Note: “—: negative; “+”, weakly positive; “++”: positive; “+++": strongly positive MRSA, multi-drug resistant S. aureus 1-1; MDR-EC,

multi-drug resistant E. coli 4-1; BS: B. subtilis CGMCC1.2428; CA: C. albicans CGMCC2.538; EC: E. coli CGMCC1.2385; SA: S. aureus
subsp. aureus CGMCC1.2386; MDR-PA, multi-drug resistant P. aeruginosa 6-1; VC: V. cholera C6706; MG: M. gilvum 7-1; KP: K.
pneumoniae 5-1.

# 3 FXJ2.014-3 5 FXJ2.014-HB By & 14
Table 3 Antitumor activities of FXJ2.014-3 and FXJ2.014-HB

Bioactive component

A549 HL-60 MDA-MB-231 HCT-116 HepG2
FXJ2.014-3 <0.195 <0.195 <0.195 <0.195 <0.195
FXJ2.014-HB 1.821 1.228 2.124 3.148 5.945
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