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To analyze the unique aspects of biomolecular processing for monoclonal antibody (MAB) production and secrelion, the simple
working model based on 3-compartment {endoplasmic reticulum, Golgi apparatus, and extracellular medium} was develcped. Based
on m vilro MAb assembly experimental results, lhe kinetic model for MAb assembly in the endoplasmic reticuiumn was proposed.
The dynamics of MAb assembly and secreton was smulated using mathematica pregram. According to the simulation results, the
prepesed 3-compartment model provides an efficient means to predict the specific MAL productivity as well as infracompartmental
concentrabions of MAb 10 endeplasmic reticulum, Golgl apparatus, ang extracellular magium. /7 vive profiles of MAD Intermediates
gave good agreements with the simulation profiles predicted by the intracellular compartment model. Furthermore, results of such
analysis can help in directing the control strategy for optmum klomolecular processing in a mammaban cell culture system.
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Figure 1. Struclure of immunoglabulin G1{Ig5) tvpe.
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Figure 2. Schematic diagram of MAb production and secre—
tion process.
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Figure 4. The three-compartment model of MAb assembly
and secreticn.

Table 1. Values of the MAD assembly and secretion kinetic

parameters.
Parameter Unil. Range
Ra molecules/cell/hr 0.06-0.5
Kzr hr! 0-1
Kg hr ™ 0-1
py be 0.01-0.07

(a) 744w Ay
Al XA AN MAb ¥= ks

d(MAb}ee _ _d[MAb]s -0 (11)

dt dt
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Figure 9. Changes in specific MAb production rate with
time by varying rate constants for MAD transport at unst-
eady state. (A) Ker = 0166 hr'', Ry = 05 molecules/cell/hr,
and g = 005 he'', (B) Kg = 021 hr, Ra = 05 molecules/
cell/hr, and # = 005 hr'.
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Figure 10. Effect of rate of MAb assembly on specific MAD
production rate at unsteady state. The values of #, K and
Kg fixed are 0.05 hr', 0,166 hr'' and 021k, Tespectively.
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Figure 11. Effect of specific growth rale on specific MAb
production rate at unsteady state The values of Ra, K
and Kg fixed are 0.5 molecules/cell/hr, 0.166 hr'' and 021 hr',

respectively,
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