Table 1 Experimental design and results of the PB design

	Runs
	X1
	X2
	X3
	X4
	X5
	X6
	X7
	OD600
	OmlA yield 

(mg/L)

	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	12.92
	55.67

	2
	1
	-1
	-1
	-1
	1
	-1
	1
	15.77
	80.37

	3
	-1
	1
	-1
	-1
	1
	1
	-1
	12.78
	118.87

	4
	1
	1
	-1
	-1
	-1
	1
	1
	16.17
	100.10

	5
	-1
	-1
	1
	-1
	1
	1
	1
	12.92
	20.43

	6
	1
	-1
	1
	-1
	-1
	1
	-1
	15.63
	194.15

	7
	-1
	1
	1
	-1
	-1
	-1
	1
	13.2
	46.01

	8
	1
	1
	1
	-1
	1
	-1
	-1
	15.46
	153.94

	9
	-1
	-1
	-1
	1
	-1
	1
	1
	12.17
	142.13

	10
	1
	-1
	-1
	1
	1
	1
	-1
	17.72
	265.43

	11
	-1
	1
	-1
	1
	1
	-1
	1
	13.75
	76.62

	12
	1
	1
	-1
	1
	-1
	-1
	-1
	16.85
	226.60

	13
	-1
	-1
	1
	1
	1
	-1
	-1
	11.91
	171.16

	14
	1
	-1
	1
	1
	-1
	-1
	1
	15.58
	96.78

	15
	-1
	1
	1
	1
	-1
	1
	-1
	12.97
	175.64

	16
	1
	1
	1
	1
	1
	1
	1
	12.37
	179.04

	17
	0
	0
	0
	0
	0
	0
	0
	15.85
	159.84

	18
	0
	0
	0
	0
	0
	0
	0
	14.70
	192.59

	19
	0
	0
	0
	0
	0
	0
	0
	14.15
	153.18


Table 2 Matrix and results of central composite design

	Runs
	X1
	X4
	X6
	OD600
	OmlA yield (mg/L)

	
	
	
	
	
	predicted
	measured

	1
	-1
	-1
	-1
	10.48
	79.49
	68.82

	2
	1
	-1
	-1
	20.68
	149.40
	143.84

	3
	-1
	1
	-1
	13.64
	101.02
	109.43

	4
	1
	1
	-1
	22.17
	309.96
	300.07

	5
	-1
	-1
	1
	11.04
	79.45
	82.59

	6
	1
	-1
	1
	19.96
	149.37
	134.21

	7
	-1
	1
	1
	11.47
	87.23
	86.03

	8
	1
	1
	1
	20.97
	296.16
	300.07

	9
	-1
	0
	0
	10.85
	113.24
	113.56

	10
	1
	0
	0
	21.36
	252.66
	279.36

	11
	0
	-1
	0
	18.29
	197.15
	225.40

	12
	0
	1
	0
	21.51
	281.32
	280.09

	13
	0
	0
	-1
	20.43
	188.95
	206.66

	14
	0
	0
	1
	17.24
	182.04
	191.36

	15
	0
	0
	0
	18.76
	225.59
	220.17

	16
	0
	0
	0
	18.23
	225.59
	201.90

	17
	0
	0
	0
	18.29
	225.59
	200.65


Table 3 The OmlA yield in 180 expression combinations ((X ±S mg/L). The top four highest OmlA yields were shown in bold, all experiments were performed in triplicate.
	Medium
	Promoter
	Signal peptide
	Host 

	
	
	SPCspB
	SP1514
	SPCspA
	SPporB
	SP0949
	

	A medium
	Pbtac
	90.90±5.90
	87.40±4.70
	52.82±7.05
	45.21±5.67
	28.38±2.82
	WT

	
	
	94.50±9.58
	92.50±10.20
	58.36±3.88
	54.65±10.22
	32.04±2.93
	(cspB2(clpS

	
	
	100.90±11.16
	93.98±7.68
	62.76±6.40
	60.92±9.48
	35.07±3.89
	ΔclpCΔporBΔmepA

	
	Pcat-B
	70.71±5.43
	63.44±5.31
	40.40±2.21
	37.92±6.62
	25.08±3.41
	WT

	
	
	83.95±7.53
	71.34±6.71
	49.74±8.95
	40.95±4.61
	29.18±1.12
	(cspB2(clpS

	
	
	83.76±3.29
	79.19±8.64
	50.66±7.06
	44.61±5.44
	25.14±3.18
	ΔclpCΔporBΔmepA

	
	PyweA
	55.36±15.44
	40.50±3.21
	25.25±4.23
	22.60±2.52
	16.31±3.18
	WT

	
	
	59.80±4.76
	42.40±2.21
	27.89±6.38
	26.38±5.59
	16.21±3.36
	(cspB2(clpS

	
	
	63.96±4.58
	55.11±4.31
	30.82±4.86
	28.26±4.38
	21.72±1.58
	ΔclpCΔporBΔmepA

	
	PH36
	47.92±3.21
	35.75±2.11
	15.73±3.60
	13.08±4.20
	50.89±5.15
	WT

	
	
	49.26±8.13
	43.51±4.79
	18.18±1.72
	15.62±2.33
	66.59±3.79
	(cspB2(clpS

	
	
	53.26±7.01
	45.12±4.47
	20.45±2.32
	16.64±2.35
	66.39±8.01
	ΔclpCΔporBΔmepA

	LBB
	Pbtac
	65.96±4.31
	63.56±6.02
	40.04±3.93
	33.69±3.35
	23.19±1.13
	WT

	
	
	78.40±8.40
	76.01±9.19
	44.47±2.99
	40.82±2.64
	23.22±2.27
	(cspB2(clpS

	
	
	83.97±3.26
	80.69±2.63
	49.57±5.10
	42.78±11.03
	25.57±1.57
	ΔclpCΔporBΔmepA

	
	Pcat-B
	59.52±5.38
	47.48±7.01
	31.17±3.35
	30.50±2.46
	19.95±1.75
	WT

	
	
	64.04±8.90
	51.69±9.68
	35.39±6.72
	31.06±3.28
	22.13±4.52
	(cspB2(clpS

	
	
	67.22±5.87
	59.94±3.16
	38.51±3.22
	37.09±5.57
	20.28±1.99
	ΔclpCΔporBΔmepA

	
	PyweA
	49.81±9.56
	37.14±2.54
	21.28±3.54
	23.26±3.78
	13.46±2.77
	WT

	
	
	50.22±10.27
	41.49±5.07
	20.58±2.37
	28.50±4.07
	16.41±0.82
	(cspB2(clpS

	
	
	54.72±7.00
	41.54±4.95
	20.42±1.50
	29.52±1.82
	17.58±1.59
	ΔclpCΔporBΔmepA


Table 3 continued.
	LBB
	PH36
	30.50±3.85
	29.21±3.98
	12.43±1.47
	12.08±1.02
	38.30±9.13
	WT

	
	
	36.54±2.46
	30.81±5.59
	14.74±0.62
	13.82±1.53
	45.17±4.24
	(cspB2(clpS

	
	
	40.41±3.51
	36.24±1.90
	15.24±1.88
	14.01±1.45
	52.59±5.49
	ΔclpCΔporBΔmepA

	Semi-defined medium
	Pbtac
	55.09±3.60
	52.10±7.96
	34.05±3.79
	30.55±6.76
	20.17±2.05
	WT

	
	
	67.79±6.06
	54.93±3.84
	41.51±1.93
	32.49±2.52
	21.04±3.97
	(cspB2(clpS

	
	
	70.46±5.56
	60.56±6.69
	47.27±4.59
	38.73±2.50
	22.09±1.16
	ΔclpCΔporBΔmepA

	
	Pcat-B
	48.16±7.08
	35.25±4.67
	25.42±4.19
	28.38±0.81
	14.38±2.33
	WT

	
	
	54.94±5.76
	40.57±9.13
	30.34±3.52
	27.40±2.65
	15.49±4.12
	(cspB2(clpS

	
	
	62.93±3.43
	42.23±5.19
	31.95±4.32
	30.20±3.47
	18.46±1.39
	ΔclpCΔporBΔmepA

	
	PyweA
	40.87±5.02
	26.00±6.79
	17.13±2.16
	22.23±1.22
	11.04±3.58
	WT

	
	
	43.82±4.55
	31.42±5.20
	17.27±2.46
	20.02±1.78
	12.02±3.13
	(cspB2(clpS

	
	
	52.90±3.98
	33.24±5.50
	18.72±1.76
	24.75±1.13
	14.38±1.46
	ΔclpCΔporBΔmepA

	
	PH36
	30.38±3.36
	21.05±0.78
	11.24±2.38
	10.09±1.19
	30.81±2.28
	WT

	
	
	31.03±5.44
	22.07±3.36
	13.10±2.02
	11.86±1.52
	39.74±3.33
	(cspB2(clpS

	
	
	34.86±1.06
	25.10±6.78
	14.63±1.34
	12.14±1.78
	40.16±2.80
	ΔclpCΔporBΔmepA


Table 4 Medium cost analysis.

	Component 
	Tecon Biology Co., Ltd
	This study

	
	Content (g/L)
	Cost (USD/L)
	Content (g/L)
	Cost (USD/L)

	Yeast extract
	5
	0.16
	3
	0.11

	Tryptone
	10
	0.86
	\
	\

	NaCl
	10
	0.03
	\
	\

	Maltose
	\
	\
	91.2a
	5.14

	Soy peptone
	\
	\
	7
	0.46

	BHI
	\
	\
	3
	0.42

	Urea
	\
	\
	3
	0.01

	Irons and Vitamins
	\
	\
	\
	≈0.01

	Cost analysis
	Total: 1.05 USD/L

OmlA yield: 54.0 mg/L

Unit cost: 0.019 USD/mg
	Total: 6.15 USD/L

OmlA yield: 1.01 g/L

Unit cost: 0.006 USD/mg


a 91.2 g maltose = 40 g (modified A medium) + 51.2 g (feeding)

