	Amino Acid
	Biomass
pmol/cell
	mAb
pmol/pg
	Day

	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Ala
	1.86 x 10-1
	3.33 x 10-4
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➕
	➕
	➖

	Arg
	1.17x 10-1
	2.44x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➖
	➖
	➕
	➕
	➖

	Asn
	1.46 x 10-1
	2.77 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➕
	➕
	➕

	Asp
	0.89 x 10-1
	3.66 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖

	Cys
	0.45 x 10-1
	1.89 x 10-4
	➕
	➕
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➕
	➖

	Glu
	0.10 x 10-1
	4.33 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖

	Gln
	1.20 x 10-1
	3.88 x 10-4
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➕
	➖

	Gly
	2.04 x 10-1
	5.11 x 10-4
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➖
	➕
	➕
	➖

	His
	0.44 x 10-1
	1.22 x 10-4
	➖
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➖
	➕
	➕
	➖

	Ile
	1.00 x 10-1
	1.55 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➕
	➕
	➕
	➕
	➖

	Leu
	1.75 x 10-1
	5.88 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➕
	➕
	➕
	➕
	➖

	Lys
	1.77 x 10-1
	4.77 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➖
	➕
	➕
	➖

	Met
	0.43 x 10-1
	1.11 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➖
	➕
	➕
	➖

	Phe
	0.68 x 10-1
	2.77 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➖
	➖
	➕
	➕
	➕

	Pro
	0.97 x 10-1
	5.21 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➖
	➕
	➕
	➕
	➖

	Ser
	1.37 x 10-1
	9.54 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➕
	➕
	➕
	➖

	Thr
	1.20 x 10-1
	6.33 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➖
	➕
	➕
	➖

	Trp
	0.14 x 10-1
	1.55 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➕
	➕
	➕
	➕
	➖

	Tyr
	0.56 x 10-1
	3.11 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➖
	➕
	➕
	➕
	➖

	Val
	1.29 x 10-1
	7.55 x 10-4
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➕
	➖
	➖
	➕
	➕
	➕
	➖



Table 2: Amino Acid Stoichiometric Balance Directionalities: Since the theoretical demand of amino acids is based on the amount consumed towards biomass and mAb production, reference values for biomass composition and mAb composition for each amino acid were required in order to calculate the stoichiometric balance. Amino acid biomass values used in this study were obtained from Sheikh et al who published values obtained from earlier work on CHO-based metabolic models. In contrast, amino acid demands for mAb production was based on the primary amino acid sequence of the mAb used in this study. In addition, stoichiometric balances were calculated for the process control at each time point and corresponding directionality (+ for positive and – for negative) were obtained for each amino acid. The resulting directionalities were used as reference values to select the important variables from the growth and production models.

