Appendixes
Supplementary Tables
Table S1. Factors and levels in orthogonal test
	Factor
	Level（μL）（ng·μL-1）（kV·cm-1）

	
	1
	2
	3
	4
	5

	Growth phase
	0.3
	0.5
	0.7
	0.9
	1.1

	Competent volume
	40
	60
	80
	90
	100

	Plasmid concentration
	350
	525
	700
	875
	1050

	Electric field strength
	9
	12
	15
	18
	21



Table S2. Experimental design of response surface based on orthogonal experimental results
	Factor
	Code
	
	Level

	
	
	-1
	0
	1

	Period of bacterial growth
	A
	0.6
	0.7
	0.8

	Competent volume
	B
	80
	90
	100

	Plasmid concentration
	C
	950
	1050
	1150

	Field strength
	D
	17
	18
	19



Table S3. Minimum tolerance of three Bacillus to kanamycin
	Antibiotics
	Bacillus genus
	Concentration/μg·mL-1
	CFU

	Kanamycin
	 B.a YN-J3
	25
	3±0.67

	
	
	30
	0±0.00

	
	B.v JN-Y2
	25
	2±0.82

	
	
	30
	0±0.00

	
	B.s S-16
	25
	3±0.65

	
	
	30
	0±0.00



[bookmark: _Hlk182939728]Table S4. ANOVA for Quadratic model of B.a YN-J3
	Source
	Sum of square
	df
	Mean square
	F-value
	p-value

	Model
	4.196E+07
	14
	2.997E+06
	72.13
	< 0.0001
	significant

	A-OD
	5.489E+05
	1
	5.489E+05
	13.21
	0.0027
	

	B-CV
	2.497E+05
	1
	2.497E+05
	6.01
	0.0280
	

	C-PN
	4.187E+05
	1
	4.187E+05
	10.08
	0.0068
	

	D-Ee
	2.119E+05
	1
	2.119E+05
	5.10
	0.0404
	

	AB
	1142.44
	1
	1142.44
	0.0275
	0.8707
	

	AC
	96.43
	1
	96.43
	0.0023
	0.9623
	

	AD
	4784.49
	1
	4784.49
	0.1151
	0.7394
	

	BC
	2.035E+05
	1
	2.035E+05
	4.90
	0.0440
	

	BD
	4.380E+05
	1
	4.380E+05
	10.54
	0.0059
	

	CD
	94571.63
	1
	94571.63
	2.28
	0.1536
	

	A²
	3.356E+07
	1
	3.356E+07
	807.69
	< 0.0001
	

	B²
	6.498E+06
	1
	6.498E+06
	156.37
	< 0.0001
	

	C²
	8.533E+06
	1
	8.533E+06
	205.35
	< 0.0001
	

	D²
	7.053E+06
	1
	7.053E+06
	169.73
	< 0.0001
	

	Residual
	5.817E+05
	14
	41552.40
	
	
	

	Lack of Fit
	5.283E+05
	10
	52826.35
	3.95
	0.0987
	not significant

	Pure Error
	53470.03
	4
	13367.51
	
	
	

	Cor Total
	4.254E+07
	28
	
	
	
	


Note: A represent growth stage, B represent competent volume, C represent plasmid concentration, D represent electric field strength.

[bookmark: _Hlk182939746]Table S5. ANOVA for Quadratic model of B.v JN-Y2
	Source
	Sum of square
	df
	Mean square
	F-value
	p-value

	Model
	4.206E+07
	14
	3.004E+06
	69.86
	< 0.0001
	significant

	A-OD
	5.440E+05
	1
	5.440E+05
	12.65
	0.0032
	

	B-CV
	2.536E+05
	1
	2.536E+05
	5.90
	0.0292
	

	C-PN
	4.293E+05
	1
	4.293E+05
	9.98
	0.0070
	

	D-Ee
	2.082E+05
	1
	2.082E+05
	4.84
	0.0451
	

	AB
	637.82
	1
	637.82
	0.0148
	0.9048
	

	AC
	107.74
	1
	107.74
	0.0025
	0.9608
	

	AD
	4543.43
	1
	4543.43
	0.1056
	0.7500
	

	BC
	2.002E+05
	1
	2.002E+05
	4.66
	0.0488
	

	BD
	4.430E+05
	1
	4.430E+05
	10.30
	0.0063
	

	CD
	97681.25
	1
	97681.25
	2.27
	0.1540
	

	A²
	3.364E+07
	1
	3.364E+07
	782.22
	< 0.0001
	

	B²
	6.482E+06
	1
	6.482E+06
	150.74
	< 0.0001
	

	C²
	8.566E+06
	1
	8.566E+06
	199.17
	< 0.0001
	

	D²
	7.071E+06
	1
	7.071E+06
	164.43
	< 0.0001
	

	Residual
	6.021E+05
	14
	43005.05
	
	
	

	Lack of Fit
	5.344E+05
	10
	53441.51
	3.16
	0.1394
	not significant

	Pure Error
	67655.62
	4
	16913.90
	
	
	

	Cor Total
	4.266E+07
	28
	
	
	
	


Note: A represent growth stage, B represent competent volume, C represent plasmid concentration, D represent electric field strength.

[bookmark: _Hlk182939759]Table S6. ANOVA for Quadratic model of B.s S-16
	Source
	Sum of square
	df
	Mean square
	F-value
	p-value

	Model
	4.207E+07
	14
	3.005E+06
	70.34
	< 0.0001
	significant

	A-OD
	5.481E+05
	1
	5.481E+05
	12.83
	0.0030
	

	B-CV
	2.536E+05
	1
	2.536E+05
	5.94
	0.0288
	

	C-PN
	4.222E+05
	1
	4.222E+05
	9.88
	0.0072
	

	D-Ee
	2.132E+05
	1
	2.132E+05
	4.99
	0.0423
	

	AB
	648.21
	1
	648.21
	0.0152
	0.9037
	

	AC
	183.33
	1
	183.33
	0.0043
	0.9487
	

	AD
	4431.56
	1
	4431.56
	0.1037
	0.7522
	

	BC
	2.020E+05
	1
	2.020E+05
	4.73
	0.0473
	

	BD
	4.439E+05
	1
	4.439E+05
	10.39
	0.0061
	

	CD
	91615.18
	1
	91615.18
	2.14
	0.1652
	

	A²
	3.367E+07
	1
	3.367E+07
	788.09
	< 0.0001
	

	B²
	6.490E+06
	1
	6.490E+06
	151.93
	< 0.0001
	

	C²
	8.543E+06
	1
	8.543E+06
	199.97
	< 0.0001
	

	D²
	7.057E+06
	1
	7.057E+06
	165.19
	< 0.0001
	

	Residual
	5.981E+05
	14
	42719.73
	
	
	

	Lack of Fit
	5.312E+05
	10
	53120.64
	3.18
	0.1382
	not significant

	Pure Error
	66869.86
	4
	16717.46
	
	
	

	Cor Total
	4.266E+07
	28
	
	
	
	


 Note: A represent growth stage, B represent competent volume, C represent plasmid concentration, D represent electric field strength.
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[image: ]Note: Lane 1, 18, 33 represent Takara DL1,000 DNA marker, Lane 2-11 represent B.a YN-J3-GFP, Lane 12-17,19-22 represent B.v JN-Y2-GFP and Lane 23-32 represent B.s S-16-GFP.
Fig S1. Agarose gel electrophoresis analysis of three Bacillus transformants using a GFP primer
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