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Effect of Oxygen Supply on the Production of Interferon a-1 by Recombinant Escherichia coli in Fed-
batch Fermentation. Yi, Jong-Ghil, Seok-Young Moon, Young-Jun Kim, Chul-Soo Shin', and Yoon-Mo
Koo*. Department of Biological Engineering and Center for Advanced Bioseparation Technology, Inha Univer-
sity, Incheon 402-751, Korea, "Advanced Protein Technologies Corporation, Yeongtong-Dong. Suwon - In order
to achieve high-level expression of interferon-al (IFN-a1) during fed-batch fermentation of recombinant E.
coli, effects of oxygen supply and induction temperature on the expression of recombinant proteins were eval-
uated. Supplementation of oxygen and its transfer into cells is one of the most important parameters involved
in the design and operation of mixing-sparging equipment for bioreactors. Generally, higher oxygen supply
stimulates cell growth of aerobic microorganism and consequently the amount of products is increased. In this
study, the optimum aeration strategy for the higher production of IFN-c1 during fed-batch fermentation of
recombinant E. coli was surveyed. The growth of the cells was also monitored with four different concentra-
tions of dissolved oxygen (DO; limiting, 20%, 35%, 50%) conditions. The DO was controlled by varying aer-
ation rates of air and pure oxygen. Oxygen uptake rate (OUR) and specific oxygen uptake rate (SOUR) were
evaluated and compared for the enhanced growth and induction of the cells and IFN-a1, respectively. We con-
firmed that increased DO by additional oxygen supply, up to 35%, can improve the production of IFN-a.1 dur-

ing the fermentation.
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Fig. 1. Determination of K;a under different operating condi-
tion with water in § L-fermenter -[]-; 0.5 vvin (impeller clear-
ance 5 cm), -@-; 1 vvn (impeller clearance 5 cm), -€p-; 1 vvm
(impeller clearance 4 cm), - A-; 1 vvm (impeller clearance 3
¢m), -ll-; 1vvm(impeller clearance Scm)
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Fig. 2. Comparison of k6éub/IFN-c1 production, dry cell weight
and glucose concentration among the 37°C, 30°C and 30°C —
25°C culture temperature at dissolved oxygen concentration of
20% in fed-batch fermentation.
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Fig. 3. Time course profiles of dry cell weight by controlling DO, agitation speed, aeration rate in fed-batch fermentation. DO was
maintained at about 20%.
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Fig. 4. Comparison of k6ub/IFN-c.1 production, dry cell weight and glucose concentration among the 0%, 20%, 35%, 50% dis-
solved oxygen concentration in fed-batch fermentation.
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Table 1. Fed-batch cultures for production of k6ub/IFN-o1 at different culture condition.

Culture & Induction Final dry cell  Total Protem Volumetric yields Specific yields IFN-o content per Maximum OUR
condition weight (g/L) (mg/ml) (g/L) (mg/g CDW)  total protein (%) (mM - Oy/h)
Limited-oxygen 429 12.7 3.0 83 29 6.5
Saturated-Oxygen 20% 53.9 17.0 6.4 119 37 9.2
Saturated-Oxygen 35% 58.4 21.5 9.5 175 43 10.2
Saturated-Oxygen 50% 60.5 22.8 9.1 150 40 11.2
% Maximum KLa with water: 4.125 (mmolO,/1 h)
3. Emilio Gomez, Victoria E. Santos, and Almudena Alcon.
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