	Parameter
	Calculation
	Definition

	

Actual Consumption Rate
(AAActual)


	

	
Actual cell specific amino acid consumption rate is based on the difference between the amino acid concentration after a feed event on a previous time point (AAAfterFeedT-1) and the concentration at the current time point (AAAT) divided by the change in cumulative viable cells (𝚫CVC)


	Cell Biomass Demand
(YBiomass)

	

	
Theoretical demand of each amino acid towards the biomass composition of a cell is based on the product of the empirically determined biomass concentration (AAbiomass) of the amino acid and the specific growth rate at the current time point (𝑢growth)


	
mAb Production Demand
(YmAb)

	

	
Theoretical demand of each amino acid towards mAb productivity is based on the product of the amino acid concentration per amount of mAb (AAmAb) and the specific productivity (qP) of the antibody at the current time point. AAmAb can be calculated using the primary sequence of the antibody


	
Theoretical Consumption Rate
(AATheoretical)

	 

	
Theoretical cell specific amino acid consumption rate is based on the sum of the demand of each amino acid towards biomass and mAb productivity


	
Stoichiometric Balance
(SBAminoAcid)

	 

	
Amino acid stoichiometric balances measure the difference between actual consumption and the theoretical demand






Table 1: Amino Acid Stoichiometric Balance Calculation: The difference between the cell specific consumption rate of amino acids and their theoretical demand can be quantified as the stoichiometric balance. Whereas the actual consumption rate can simply be calculated using experimentally measured concentration of amino acids before and after feed events, the theoretical consumption rates or demand depend on the amount required for cell biomass and the antibody productivity. The theoretical amount towards biomass is based on an experimentally determined concentration specific to a cell system. In contrast, the theoretical amount towards mAb productivity can be calculated using a known quantity of the antibody and its primary amino acid sequence. In an ideal situation, the actual consumption of an amino acid should be equal to its theoretical demand resulting in a balanced state. However in reality, two distinct phases can occur: (1) The actual consumption of any amino acid is greater than its theoretical demand suggesting that the cell is able to consume and break down more of that amino acid resulting in a catabolic state. (2) The theoretical demand of any amino acid is greater than its actual demand suggesting that the nutrient is limited in availability and if possible, cells would have to biosynthesize that amino acid resulting in an anabolic state.

