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Table S1. Candidate chemical additives tested for enhancing rhTGF-β1 production in rCHO cells
	Function
	Chemical additives
	Dose
	Vehicle
	References

	Antioxidant
	Butylated hydroxyanisole (BHA)
	50 μM
	DMSO
	[1,2]

	
	N-Acetylcysteine (NAC)
	100 μM
	DMSO
	[3-6]

	
	Baicalein
	100 μM
	DMSO
	[7-8]

	
	Berberine chloride
	10 μM
	DMSO
	[7]

	
	Kaempferol
	10 μM
	DMSO
	[7]

	
	Apigenin
	10 μM
	DMSO
	[7]

	Chemical chaperone
	4-Phenylbutyric acid (4-PBA)
	10 mM
	Medium
	[9-12]

	
	Trimethylamine N-oxide (TMAO)
	10 mM
	Medium
	[10,12,13]

	
	Proline
	100 mM
	Medium
	[9]

	
	CuSO4
	100 μM
	Medium
	[14-16]

	
	β-alanine
	1 mM
	Medium
	[14]

	
	β-cyclodextrin
	1 mM
	Medium
	[14]

	
	BiP Inducer X (BIX)
	100 μM
	DMSO
	[1]

	
	Tauroursodeoxycholic acid (TUDCA)
	200 μM
	DMSO
	[1,10,12]

	
	Carbazole
	5 μM
	DMSO
	[1]

	HDAC 
inhibitor
	Apicidin
	250 nM
	DMSO
	[17]

	
	CI994
	10 μM
	DMSO
	[17]

	
	Suberoylanilide hydroxamic acid (SAHA)
	5 μM
	DMSO
	[17]

	
	MS-275
	5 μM
	DMSO
	[17]

	
	Trichostatin A (TSA)
	500 nM
	DMSO
	[17]


rhTGF-β1: recombinant human transforming growth factor-β1, rCHO: recombinant Chinese hamster ovary, DMSO: dimethyl sulfoxide, HDAC: histone deacetylase.





Table S2. Raw experimental data and two-way ANOVA summary for maximum viable cell concentration (MVCC) and specific hTGF-β1 productivity (qhTGF-β1) corresponding to Fig. 3
	Raw experimental data of MVCC and q hTGF-β1

	MS-275 dose
	Cell line
	Replicate
	MVCC 
(cells/mL)
	qhTGF-β1 value (pg/cell/day)

	
	Parental
	1
	7.2E+06
	0.06 

	NT control
	Parental
	2
	8.4E+06
	0.06 

	
	Parental
	3
	8.8E+06
	0.06 

	
	BBKO#28
	1
	7.8E+06
	0.06 

	NT control
	BBKO#28
	2
	7.3E+06
	0.10 

	
	BBKO#28
	3
	8.1E+06
	0.05 

	
	Parental
	1
	8.2E+06
	0.08 

	Vehicle control
	Parental
	2
	7.6E+06
	0.08 

	
	Parental
	3
	8.0E+06
	0.08 

	
	BBKO#28
	1
	8.0E+06
	0.08 

	Vehicle control
	BBKO#28
	2
	8.1E+06
	0.11 

	
	BBKO#28
	3
	8.0E+06
	0.07 

	
	Parental
	1
	5.4E+06
	0.16 

	5 µM
	Parental
	2
	6.1E+06
	0.16 

	
	Parental
	3
	6.3E+06
	0.14 

	
	BBKO#28
	1
	6.8E+06
	0.14 

	5 µM
	BBKO#28
	2
	6.1E+06
	0.18 

	
	BBKO#28
	3
	7.2E+06
	0.10 

	
	Parental
	1
	4.6E+06
	0.18 

	7.5 µM
	Parental
	2
	5.1E+06
	0.17 

	
	Parental
	3
	5.1E+06
	0.17 

	
	BBKO#28
	1
	5.6E+06
	0.15 

	7.5 µM
	BBKO#28
	2
	5.3E+06
	0.22 

	
	BBKO#28
	3
	6.4E+06
	0.15 

	
	Parental
	1
	4.3E+06
	0.18 

	10 µM
	Parental
	2
	4.4E+06
	0.18 

	
	Parental
	3
	5.2E+06
	0.17 

	
	BBKO#28
	1
	5.8E+06
	0.16 

	10 µM
	BBKO#28
	2
	4.7E+06
	0.24 

	
	BBKO#28
	3
	5.8E+06
	0.18 

	
	Parental
	1
	4.0E+06
	0.20 

	15 µM
	Parental
	2
	4.5E+06
	0.19 

	
	Parental
	3
	4.2E+06
	0.18 

	
	BBKO#28
	1
	4.3E+06
	0.19 

	15 µM
	BBKO#28
	2
	4.7E+06
	0.29 

	
	BBKO#28
	3
	5.7E+06
	0.18 

	
	Parental
	1
	4.1E+06
	0.18 

	20 µM
	Parental
	2
	3.8E+06
	0.19 

	
	Parental
	3
	4.0E+06
	0.17 

	
	BBKO#28
	1
	4.3E+06
	0.18 

	20 µM
	BBKO#28
	2
	4.3E+06
	0.27 

	
	BBKO#28
	3
	4.6E+06
	0.22 

	Two-way ANOVA summary

	Response
	Source of 
variation
	df (num, den)
	F ratio
	p value

	MVCC
	MS-275 dose
	(6,28)
	62.98
	< 0.0001

	
	Cell line
	(1,28)
	9.89
	0.0039

	
	Dose × Cell line
	(6,28)
	1.36
	0.263

	q hTGF-β1 
	MS-275 dose
	(6,28)
	22.35
	< 0.0001

	
	Cell line
	(1,28)
	2.21
	0.148

	
	Dose × Cell line
	(6,28)
	0.62
	0.709


Raw data represent biological replicates (n = 3) of parental and BBKO #28 cells treated with the indicated concentrations of MS-275. BBKO: Bax and Bak knockout, NT: non-treated.
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Fig. S1. Profiles of cell growth, cell viability, and mature rhTGF-β1 concentrations during flask cultures of CHO-rhTGF-β1 #35 cells treated with (A) antioxidants, (B) iHDACs, and chemical chaperones dissolved in (C) fresh medium or (D) DMSO. rhTGF-β1: recombinant human transforming growth factor-β1, CHO: Chinese hamster ovary, iHDAC, histone deacetylase inhibitor; DMSO: dimethyl sulfoxide.
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Fig. S2. Bax and Bak double-knockout (BBKO) clones were generated in the CHO-rhTGF-β1 cell line using the CRISPR/Cas9 system. (A) Western blot analysis of Bax and Bak in cell lysates harvested on day 10 of culture in 12-well plates. The parental cell line was included as a positive control for BAX and BAK. β-actin served as the loading control. (B) Cell growth profiles and mature rhTGF-β1 concentrations in flask cultures of BBKO clones: #12 (circle), #16 (triangle), #17 (square), #25 (inverted triangle), and #28 (diamond). rhTGF-β1: recombinant human transforming growth factor-β1, CHO: Chinese hamster ovary.
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Fig. S3. Profiles of cell growth, cell viability, and mature rhTGF-β1 concentrations during flask cultures of (A) parental and (B) BBKO #28 cell lines treated with chemical additives. Symbols indicate non-treated (NT) control (black circle), vehicle control (red triangle), apicidin (green square), CI994 (yellow inverted triangle), MS-275 (blue diamond), and kaempferol (pink star). rhTGF-β1: recombinant human transforming growth factor-β1, BBKO: Bax and Bak knockout.
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[bookmark: _Hlk235357271]Fig. S4. Profiles of (A, B) cell growth, (C, D) cell viability, and (E, F) mature rhTGF-β1 concentrations in parental and BBKO #28 cells with various concentrations of MS-275. The left panels (A, C, E) represent parental cells, and the right panels (B, D, F) represent BBKO #28 cells. Non-treated (NT) control (black circle), vehicle control (gray circle), MS-275 5 μM (white triangle), 7.5 μM (white square), 10 μM (white inverted triangle), 15 μM (white diamond), and 20 μM (white star) are shown. rhTGF-β1: recombinant human transforming growth factor-β1, BBKO: Bax and Bak knockout.
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Fig. S5. Western blot analysis of cleaved caspases in cell lysates. (A) Day 4 of batch cultures of parental and BBKO #28 cell lines treated with various concentrations of MS-275. (B) Day 6 of batch cultures of parental and three BBKO clones (#12, #25, #28) treated with 7.5 μM MS-275. β-actin was used as a loading control. BBKO: Bax and Bak knockout.
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