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1. Supplementary Figures and Tables
1.1. Supplementary Figures
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[bookmark: _GoBack]Supplementary Figure 1. LC-MS mass spectrum of the bioactive compound 1-acetyl-β-carboline produced by Bacillus sp. M21a.
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Supplementary Figure 2. NMR data of the bioactive compound 1-acetyl-β-carboline produced by Bacillus sp. M21a. (A) 1H-NMR spectrum, (B) 13C-NMR spectrum, (C) 1H-1H COSY spectrum, (D)1H-13C HMBC spectrum.










(A)
[image: ]
(B)
[image: ]
(C)
[image: ]
Supplementary Figure 3. LC-MS spectra of bioactive lipopetides from the methanolic extract from a solid cultivation of Bacillus sp. M21a. (A) Mass spectra corresponding to the bacillomycin D homolog, (B) Mass spectra corresponding to the fengycin homolog, (C) Mass spectra corresponding to the surfactin homolog.
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Supplementary Figure 4. MS/MS spectrum of the fengycin precursors, A C15-Fen A precursor ion [M + 2H]2+ at m/z 725.3974, B C16-Fen A precursor ion [M + 2H]2+ at m/z 732.4072, C C15-Fen B precursor ion [M + 2H]2+ at m/z 739.4138, D C17-Fen B precursor ion [M + 2H]2+ at m/z 753.5170
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Supplementary Figure 5. MS/MS spectrum of the bacillomycin D precursors, A Bam D precursor ion [M + H]+ at m/z 1031 for C14-Bam D, B Bam D precursor ion [M + H]+ at m/z 1045 for C15-Bam D, C Bam D precursor ion [M + H]+ at m/z 1059 for C16-Bam D.
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Supplementary Figure 6. MS/MS spectrum of the surfactin precursors and fragmentation proposal, A Surfactin precursor ion [M + H]+ at m/z 994 for C12-Srf A, B Surfactin precursor ion [M + H]+ at m/z 1008 for C13-Srf A, C Surfactin precursors ion [M + H]+ at m/z 1022 for C14-Srf A, D Surfactin precursor ion [M + H]+ at m/z 1036 for C15-Srf A, E Surfactin precursor ion [M + H]+ at m/z 1050 for C16-Srf A, and F Surfactin precursor ion [M + H]+ at m/z 1064 for C17-Srf A

1.2. Supplementary Tables
Supplementary Table1. Antibacterial activity of the selected soil isolates against several test bacteria.
Supplementary Material

	
	
	Gram Negative Bacteria
	Gram Positive Bacteria

	Strain
	E. coli ATCC25922
	E. coli ATCC35218
	E. coli KL.16
	E. coli KL16.2a
	E. coli MA isolate
	E. coli isolate
	S. typhiisolate
	S. typhiisolate
	S aureus ATCC29213
	S. epidermidis
	S. saprophyticus
	S. aureus isolate

	B1
	13,33 ± 1,15
	14 ± 0
	12,33 ± 0,57
	11,66 ± 0,57
	10 ± 0
	-
	ND
	ND
	19,66 ± 2,08
	19 ± 1
	15,33 ± 0,57
	-

	C2
	-
	-
	-
	-
	-
	-
	-
	-
	9 ± 0
	8,33 ± 0,57
	-
	-

	C5
	13 ± 0,57
	12,66 ± 1,52
	11,66 ± 0,57
	11,66 ± 1,15
	9 ± 0
	-
	16,33 ± 0,57
	16 ± 0
	12,66 ± 0,57
	12,66 ± 1,52
	13,66 ± 1,52
	-

	C6
	14,33 ± 0,57
	15,33 ± 0,57
	15 ± 0
	14 ± 0
	12,33 ± 0,57
	-
	17 ± 1,73
	16,33 ± 1,15
	12,66 ± 1,52
	11 ± 1
	12,33 ± 1,15
	-

	C7
	11,66 ± 1,52
	12,66 ± 1,15
	10,66 ± 0,57
	10,66 ± 0,57
	9,33 ± 1,15
	-
	14,33 ± 1,52
	14,66 ± 0,57
	13,33 ± 0,57
	12,33 ± 1,15
	13 ± 1
	-

	C11
	10,66 ± 1,52
	12,33 ± 1,52
	11 ± 0
	10 ± 0
	9 ± 0
	-
	13,66 ± 1,52
	14 ± 0
	14 ± 0
	13,66 ± 1,15
	14,66 ± 1,52
	-

	C14
	10,66 ± 0,57
	-
	9,66 ± 0,57
	9 ± 0
	8 ± 1
	-
	-
	-
	9,66 ± 0,57
	8,66 ± 0,57
	-
	-

	C17
	13 ± 0
	-
	11,66 ± 1,52
	12 ± 1
	10,66 ± 0,57
	-
	-
	-
	13,33 ± 0,57
	14 ± 0
	11 ± 1
	-

	C18
	14,33 ± 1,15
	12,66 ± 1,15
	12,33 ± 1,15
	12,66 ± 1,15
	10,33 ± 1,15
	-
	-
	-
	17,33 ± 1,15
	15,66 ± 0,57
	15,66 ± 0,57
	-

	C20
	13,33 ± 1,15
	14 ± 1
	12,33 ± 0,57
	12 ± 0
	10,33 ± 0,57
	-
	-
	-
	15,33 ± 0,57
	13,33 ± 0,57
	17,66 ± 0,57
	-

	C21
	14,33 ± 0,57
	15,33 ± 0,57
	13,66 ± 1,15
	12,66 ± 1,52
	10 ± 0
	-
	-
	-
	16 ± 1,73
	14 ± 1
	17,66 ± 1,52
	-

	C22
	15,33 ± 0,57
	16 ± 0
	14,33 ± 1,52
	13,66 ± 0,57
	11,33 ± 0,57
	-
	-
	-
	15,66 ± 0,57
	13,66 ± 1,15
	17,33 ± 1,52
	-

	C23
	14,66 ± 1,52
	15,66 ± 1,15
	14 ± 1
	13 ± 0
	11,66 ± 0,57
	-
	-
	-
	17,66 ± 0,57
	16 ± 1
	16,66 ± 1,15
	-

	C24
	15 ± 0
	16,66 ± 0,57
	12,66 ± 1,15
	12,33 ± 0,57
	11 ± 1
	-
	-
	-
	16 ± 0
	15,66 ± 1,52
	16,66 ± 1,52
	-

	C25
	15,66 ± 0,57
	16,33 ± 0,57
	14 ± 0
	13,33 ± 0,57
	10,66 ± 1,15
	-
	-
	-
	16,66 ± 0,57
	15 ± 1,73
	15,66 ± 1,52
	-

	C26
	14,66 ± 0,57
	15 ± 1
	13,66 ± 0,57
	13,66 ± 0,57
	10,66 ± 1,52
	-
	-
	-
	17,33 ± 2,08
	15,66 ± 1,52
	17,33 ± 1,52
	-

	
	Gram Negative Bacteria
	Gram Positive Bacteria

	
	E. coli ATCC25922
	E. coli ATCC35218
	E. coli KL.16
	E. coli KL16.2a
	E. coli MA isolate
	E. coli isolate
	S. typhiisolate
	S. typhiisolate
	S aureus ATCC29213
	S. epidermidis
	S. saprophyticus
	S. aureus isolate

	M2
	12 ± 2
	-
	10,66 ± 0,57
	11 ± 1
	9,33 ± 0,57
	-
	12 ± 1
	11,33 ± 0,57
	14,66 ± 1,15
	14 ± 0
	17,66 ± 1,52
	-

	M21a
	17,66 ± 1,52
	12 ± 1
	15,33 ± 0,57
	16,33 ± 1,52
	13,33 ± 1,52
	-
	12,66 ± 0,57
	11 ± 0
	22,66 ± 1,15
	19,66 ± 2,08
	18,33 ± 2,08
	-

	M22
	13,66 ± 1,52
	-
	12 ± 0
	12,66 ± 1,15
	10 ± 1,73
	-
	-
	-
	13,66 ± 1,15
	11,66 ± 1,15
	14 ± 0
	-

	M27
	12 ± 1
	-
	10 ± 0
	10,66 ± 1,15
	8,33 ± 0,57
	-
	-
	-
	12 ± 0
	11,33 ± 1,52
	-
	-

	M28
	11 ± 1,73
	-
	10,66 ± 0,57
	10,33 ± 0,57
	9 ± 0
	-
	-
	-
	11,66 ± 0,57
	10,66 ± 2,08
	-
	-

	M32
	8,33 ± 0,57
	10,66 ± 1,15
	8 ± 0
	8 ± 0
	7,33 ± 0,57
	-
	14 ± 1
	13,33 ± 0,57
	12 ± 1,73
	14 ± 0
	12,33 ± 0,57
	-

	M77
	14,33 ± 1,52
	14 ± 1
	14,66 ± 0,57
	15 ± 1
	12,66 ± 0,57
	-
	15,33 ± 1,15
	14,66 ± 0,57
	16 ± 2,64
	19 ± 1
	14,66 ± 0,57
	-

	M79
	14,66 ± 0,57
	14 ± 1,73
	15 ± 1
	14,66 ± 0,57
	12 ± 1
	-
	15,33 ± 0,57
	15,33 ± 1,15
	14 ± 0
	17,33 ± 1,15
	14,66 ± 1,52
	-

	M98
	11,66 ± 2,3
	-
	11,66 ± 0,57
	12,33 ± 0,57
	7 ± 0
	-
	-
	-
	12,33 ± 0,57
	10,33 ± 0,57
	-
	-

	M101
	13 ± 1
	-
	12,33 ± 0,57
	12,66 ± 0,57
	10,33 ± 0,57
	-
	-
	-
	10,33 ± 0,57
	10 ± 0
	-
	-

	M117
	14,66 ± 0,57
	-
	14 ± 1
	13,33 ± 1,52
	12 ± 0
	-
	-
	-
	11,33 ± 0,57
	10,33 ± 1,15
	-
	-

	M124
	16,33 ± 1,52
	15,33 ± 1,15
	15,66 ± 1,15
	16,66 ± 1,52
	14,66 ± 0,57
	-
	15,66 ± 0,57
	15,66 ± 1,15
	22,33 ± 0,57
	18,33 ± 1,52
	17 ± 1
	-






Supplementary Table 2. Characteristics of the bioactive bacterial isolates.
	 
	Morphology
	Motility
	Arrangement
	Spores
	Gram reaction

	B1, C5, C7, C11, M21a, M77, M79, M124
	Dry creamy irregular colonies with undulate edges
	+
	Pairs or chains
	Terminal
	+

	C2
	Slimy white circular colonies with entire edges
	-
	Long chains
	Terminal
	+

	C6
	Yellow to brown dry and adherent colonies with elevated ridges
	+
	Singles
	-
	-

	C14
	Creamy large irregular colonies
	+
	Singles or pairs
	Central
	+

	C17, C18, C21, C22, C23, C24, C25, C26
	Slightly yellowish, smooth and irregular colonies
	+
	Singles or pairs
	Terminal
	+

	C20
	White with irregular margins
	-
	Long chains
	-
	+

	M2, M27, M28, M98
	Mucoid creamy colonies with irregular borders
	-
	Very long chains
	Central or terminal
	+

	M21, M22, M101, M117
	White irregular colonies with undulate edges
	-
	Pairs or chains
	Terminal
	+

	M32
	White irregular colonies with a characteristic odor
	-
	Singles or pairs
	-
	+






	
Supplementary Table 3.Composition of culture media tested for antibiotic production by Bacillus sp. M21a against B. megaterium and E. coli.
	Culture medium
	Medium composition (g/L)
	Reference
	B. megateriuma
	E. colia

	LB
	Peptone
	10
	Liu et al., 2015
	 +  
	 + 

	
	Yeast extract
	5
	
	
	

	
	NaCl
	10
	
	
	

	M1
	Glucose
	2.5
	Liu et al., 2015
	 +  
	 -  

	
	Tryptone
	17
	
	
	

	
	Phytone
	3
	
	
	

	
	NaCl
	5
	
	
	

	M2
	Glucose
	1
	Liu et al., 2015
	 +  
	 -  

	
	Peptone
	1.5
	
	
	

	
	Yeast extract
	3
	
	
	

	
	NaCl
	6
	
	
	

	M3
	Tryptone
	6
	Liu et al., 2015
	 +  
	 -  

	
	Yeast extract
	3
	
	
	

	
	CaCl2
	0.38
	
	
	

	M4
	Glucose
	0.5
	Gulhane et al., 2014
	 +  
	 -  

	
	citric acid
	1
	
	
	

	
	MgSO4
	0.2
	
	
	

	
	MnSO4
	0.01
	
	
	

	
	KH2PO4
	0.5
	
	
	

	
	K2HPO4
	0.5
	
	
	

	
	FeSO4
	0.01
	
	
	

	M5
	Chitin
	0.1
	Gomashe et al., 2014
	 +  
	 -  

	(Minimal medium)
	KH2PO4
	0.01
	
	
	

	
	MgSO4.7H2O
	0.005
	
	
	

	M6
	
	
	
	
	

	
	Peptone
	5
	Uddin et al., 2013
	 +  
	 -  

	
	Meat extract
	3
	
	
	

	
	NaCl
	5
	 
	 
	 

	M7
	Glucose
	0.1
	Uddin et al., 2013
	 +  
	 -  

	
	Yeast extract
	0.02
	
	
	

	
	NaCl
	0.05
	
	
	

	M8
	Peptone
	0.025
	Uddin et al., 2013
	 -  
	 -  

	
	Meat extract
	0.075
	
	
	

	
	NaCl
	0.15
	
	
	

	
	KCl
	0.1
	
	
	

	
	MgCl2
	0.1
	
	
	

	
	FeSO4
	0.1
	
	
	

	M9
	Glucose
	0.1
	Uddin et al., 2013
	 +  
	 -  

	
	NaCl
	0.05
	
	
	

	M10
	Sucrose
	10
	Beric et al., 2012
	 +  
	 -  

	
	Peptone
	10
	
	
	

	M11
	Glucose
	10
	Vijayalakshmi et al., 2011
	 +  
	 -  

	
	Triammonium citrate
	2.5
	
	
	

	
	MgSO4
	0.2
	
	
	

	
	MnSO4
	0.2
	
	
	

	M12
	Glucose
	20
	Youcef Ali et al., 2004
	 +  
	 -  

	
	Peptone
	10
	
	
	

	
	Yeast extract
	10
	
	
	

	M13
	Sucrose
	20
	Jacques et al., 1999
	 +  
	 -  

	
	Peptone
	30
	
	
	

	
	Yeast extract
	7
	
	
	

	
	KH2PO4
	1.9
	
	
	

	
	Trace element solution
	1 mL/L
	
	
	


aA (+) indicates if activity of the crude extract was observed against the test strain, (-): no activity.





Supplementary Table 4.1H and 13C NMR data, 1H–1H COSY, and HMBC correlations for the antibacterial compound of Bacillus sp. M21a.
	Position
	δH [ppm], J
	mult.
	δC [ppm]
	1H - 1H COSY
	1H - 13C HMBC

	1
	7.32 (ddd, J = 7.9, 7.1, 1.0 Hz, 2H)
	CH
	129.78
	2;6
	2; 3; 5

	2
	7.61 (m, 2H)
	CH
	130.162
	1;3
	4; 6

	3
	7.71 (m, 2H)
	CH
	113.355
	2
	1; 5

	4
	
	C
	143.329
	
	2; 6

	5
	
	C
	121.466
	
	11

	6
	8.23 (dt, J = 7.9, 1.0 Hz, 1H)
	CH
	122.528
	1
	2;4

	7
	
	C
	132.264
	
	11

	8
	
	C
	130.738
	
	6

	9
	
	C
	137.133
	11
	10

	10
	8.47 (d, J = 4.9 Hz, 1H)
	CH
	138.474
	10
	8;9

	11
	8.32 (d, J = 5.0 Hz, 1H)
	CH
	120.12
	
	5;7

	12
	
	C
	203.078
	
	

	13
	2.83 (s)
	CH3
	25.946
	
	9
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