Supporting Information

Table S1 Effects of Methionine (Met) on growth and Polyunsaturated Fatty Acid (PUFA) biosynthesis in Schizochytrium sp. HG-EPA20.
	Met（g/L）
	Biomass
(g/L)
	TLs
(g/L)
	Fatty acids composition (%TFAs)
	EPA
(mg/L)

	
	
	
	C14:0
	C16:0
	C18:0
	ARA
	EPA
	DPA
	DHA
	PUFAs
	

	0
	40.5 ± 1.3
	20.4 ± 1.8
	1.86 ± 0.02
	51.25 ± 1.22
	2.18 ± 0.02
	0.26 ± 0.00
	1.70 ± 0.04
	7.05 ± 0.19
	33.96 ± 0.46
	42.63 ± 0.31
	346.3 ± 31.2

	1
	39.4 ± 0.8
	20.3 ± 0.7
	1.6 ± 0.02
	46.8 ± 0.58
	2.27 ± 0.02
	0.28 ± 0.00
	1.96 ± 0.02
	7.36 ± 0.11
	35.32 ± 0.25
	44.92 ± 0.34
	397.1 ± 12.7

	5
	32.6 ± 0.4
	15.2 ± 0.8
	1.17 ± 0.02
	44.26 ± 0.37
	3.22 ± 0.64
	0.36 ± 0.24
	2.83 ± 0.26
	8.67 ± 0.31
	36.88 ± 2.06
	48.17 ± 2.38
	430.6 ± 22.4

	10
	27.1 ± 1.2
	7.4 ± 0.1
	0.61 ± 0.03
	31.34 ± 0.86
	6.31 ± 4.53
	0.73 ± 0.21
	5.24 ± 1.64
	7.5 ± 2.88
	32.2 ± 8.97
	45.70 ± 13.69
	388.1 ± 1.4


TLs: Total lipids;Values are presented as mean ± standard deviation of triplicate experiments.
Table S2 Effect of Methionine (Met) addition time on fermentation results of Schizochytrium sp. HG-EPA20.
	
	Biomass
(g/L)
	TLs
(g/L)
	Fatty acids composition (% TFAs)
	EPA
(mg/L)

	
	
	
	C14:0
	C16:0
	C18:0
	EPA
	DPA
	DHA
	PUFAs
	

	Control
	40.5 ± 0.6
	20.4 ± 1.2
	1.86 ± 0.02
	51.25 ± 0.08
	2.18 ± 0.14
	1.69 ± 0.02
	7.05 ± 0.05
	33.96 ± 0.10
	42.63 ± 0.07
	346.3 ± 31.2

	72→144
	37.0 ± 0.1
	18.6 ± 0.8
	1.68 ± 0.01
	47.47 ± 0.60
	2.52 ± 0.10
	2.54 ± 0.05
	7.83 ± 0.05
	35.85 ± 0.24
	46.54 ± 0.25
	472.2 ± 28.2

	0→144
	32.7 ± 1.8
	15.2 ± 0.4
	1.17 ± 0.07
	44.26 ± 0.48
	3.22 ± 0.25
	2.83 ± 0.18
	8.67 ± 0.15
	36.88 ± 0.81
	48.17 ± 1.11
	430.6 ± 22.4


TLs: Total lipids; Control: No Met addition; 72→144: Met added at 72 h, fermentation terminated at 144 h; 0→144: Met added at 0 h, fermentation terminated at 144 h. Values are presented as mean ± standard deviation of triplicate experiments.
Table S3 Fatty acids composition of TAGs and PLs in Schizochytrium sp. HG-EPA20 following Methionine (Met) supplementation at 72 h.
	
	Time (h)
	Fatty acids composition (% )-Control
	Fatty acids composition (% )-Met

	
	
	C16:0
	C18:0
	EPA
	DPA
	DHA
	C16:0
	C18:0
	EPA
	DPA
	DHA

	TAGs

	96
	57.06 ± 0.34
	1.92 ± 0.03
	1.31 ± 0.09
	6.01 ± 0.14
	30.16 ± 0.58
	54.73 ± 1.12
	1.93 ± 0.06
	1.36 ± 0.03
	6.16 ± 0.12
	32.21 ± 0.97

	
	120
	54.90 ± 0.34
	1.74 ± 0.10
	1.35 ± 0.02
	5.96 ± 0.10
	32.65 ± 0.53
	53.65 ± 0.52
	1.97 ± 0.02
	1.73 ± 0.01
	6.95 ± 0.81
	32.13 ± 1.28

	
	144
	54.33 ± 1.04
	1.84 ± 0.05
	1.59 ± 0.05
	6.96 ± 0.24
	31.81 ± 1.24
	53.40 ± 1.21
	1.93 ± 0.00
	1.82 ± 0.01
	7.26 ± 1.14
	32.08 ± 0.28

	PLs
	96
	54.85 ± 0.89
	14.84 ± 0.29
	2.62 ± 0.32
	5.98 ± 0.37
	19.75 ± 3.06
	50.51 ± 0.99
	12.05 ± 1.02
	4.04 ± 0.44
	6.17 ± 0.41
	23.99 ± 2.23

	
	120
	56.10 ± 0.35
	15.29 ± 0.50
	2.89 ± 0.08
	5.64 ± 0.58
	18.64 ± 0.55
	51.65 ± 0.06
	11.39 ± 1.16
	4.22 ± 0.25
	6.45 ± 0.42
	24.95 ± 2.26

	
	144
	59.20 ± 0.52
	12.92 ± 2.31
	2.80 ± 0.24
	5.50 ± 0.02
	18.52 ± 1.36
	51.65 ± 0.03
	10.77 ± 1.07
	4.72 ± 0.20
	6.77 ± 0.51
	24.30 ± 0.87


[bookmark: _GoBack]Values are presented as mean ± standard deviation of triplicate experiments.

Table S4 Primer design for qRT-PCR related genes.
	Name
	Sequences(5'to 3')

	q-CDS-F
	CGGTAGAGGAAGAGGAAGAGG

	q-CDS-R
	CGATGAAGAGGAATGCGAAGAT

	q-CDIP-F
	CACCTGCGTCTGTCTTCAC

	q-CDIP-R
	CAACAATCTCCACCATCACAAG

	q-PAP-F
	GGATTCGCAATTCTCAACTTCTG

	q-PAP-R
	TAGTCGTCATCGTAGTCGTCAT

	q-PSD-F
	GACGCTGGAGACACGGATT

	q-PSD-R
	CTGGCTCGCACGCAATATC

	q-PSS-F
	CACCTGCGTCTGTCTTCAC

	q-PSS-R
	CAACAATCTCCACCATCACAAG

	q-PGP-F
	CTTGTGGCTAGGCGGTCTTA

	q-PGP-R
	CTTCAGGCTTCGTGCGATAAC


Table S5 Dynamic changes in biomass, total lipid content, and fatty acid composition during fed-batch fermentation of in Schizochytrium sp. HG-EPA20 supplemented with Methionine (Met).
	Time (h)
	Biomass (g/L)
	TLs (g/L)
	C14:0 (%)
	C16:0 (%)
	C18:0 (%)
	EPA (%)
	DPA (%)
	DHA (%)
	PUFAs (%)

	36
	29.8
	4.4
	7.92
	32.45
	9.1
	1.13
	7.86
	37.64
	46.99

	48
	41.5
	5.8
	5.18
	31.47
	6.7
	1.42
	9.58
	41.59
	52.98

	60
	62.3
	6.3
	4.32
	31.67
	5.51
	2.16
	9.76
	43.09
	55.36

	72
	76.6
	6.3
	2.68
	35.04
	4.6
	2.4
	9.8
	41.29
	53.83

	84
	95.3
	19.2
	1.59
	43.15
	2.46
	1.75
	9.58
	38.16
	49.79

	96
	106.4
	43.5
	2.04
	51.64
	2.43
	1.63
	7.94
	31.87
	41.72

	108
	134.6
	52.2
	2.08
	51.2
	2.27
	1.68
	7.82
	31.92
	41.7

	120
	127
	68.3
	2
	50.49
	2.3
	1.87
	7.99
	32.71
	42.84

	132
	129.7
	37.5
	1.66
	42.91
	2.37
	2.48
	9.49
	38.56
	50.82

	144
	138.8
	42.5
	1.61
	41.22
	2.4
	2.75
	9.54
	38.92
	51.49

	156
	148.3
	47.6
	1.54
	40.69
	2.17
	3.13
	9.67
	39.22
	52.31

	168
	179.8
	44.5
	1.56
	40.82
	2.29
	3
	10.08
	39.46
	52.81

	180
	193.5
	58.7
	1.63
	40.37
	2.38
	3.15
	10.03
	39.42
	52.86

	192
	199
	46.2
	1.5
	39.87
	2.3
	3.34
	9.96
	39.97
	53.53

	204
	199.6
	54.3
	1.52
	39.17
	2.29
	3.46
	10.1
	40.29
	54.1

	216
	216.2
	56.5
	1.54
	39.26
	2.14
	3.46
	10.2
	39.68
	53.61

	228
	224.7
	68.5
	1.66
	39.8
	2.3
	3.42
	10.02
	38.62
	52.32

	240
	240.5
	67.6
	1.69
	39.97
	2.37
	3.45
	9.96
	38.65
	52.32



