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Fed Batch Culture of Hybridoma for Reduction of Lactate and
Higher Monoclonal Antibody Productivity
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Abstract

Accumulation of toxic waste byproducts in hybridoma culture can limit cell growth and monoclonal antibody
(MAb) productivity, and one of the major toxic metabolites is lactate produced via glycolytic pathway of glucose
metabolism. The factors affecting the glucose to lactate conversion rate were investigated. The conditions of high
initial glucose concentration and high growth rate stimulated glucose to lactate conversion rate. The glucose-controlled
fed-batch culture was investigated, and 19 % reduction in lactate formation and 41% enhancement of MADb titer could
be achieved by fed-batch culture.
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Fig. 1. Batch culture of hybridoma cell.
(initial glucose = 4.5 g/L, initial glutamine = 1 g/L in LSM).

Table 1. The effect of initial glucose and lactate concen-
tration on growth rate of hybridoma cell.

Concentration(mM) Specific growth rate(1/h)

2.7 0.030

54 0.033

Glucose 16 0,032
24 0.034

0 0.034

10 0.035

Lactate 20 0.028
30 0.021
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Fig. 2. Relation between integrated viable cell concen-
tration and integrated MAD titer.
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g 3. Effect of glucose concentration on glucose to
lactate conversion rate and glucose yield.
(Quc: specific lactate production rate; Qgc
glucose consumption rate).
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Fig. 4. Effect of lactate concentration on glucose to
lactate conversion rate and glucose yield.
(Que specific lactate production rate; Qge specific
glucose consumption rate).
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Fig. 5. Effect of growth rate changes by variations in
initial ammonia, serum and lactate concentrations
on glucose to lactate conversion rate.

(Que:  specific lactate production rate; Qg specific
glucose consumption rate).
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Table 2. The effect of initial cell density on specific
growth rate®

Initial cell density Specific growth rate

(x10* cells/ml) (1/hr)
12 0.0230
17 0.0235
25 0.0289
37 0.0302
47 0.0331
54 0.0361
66 0.0325
76 0.0303
98 0.0203

123 0.0198
157 0.0120

“The specific growth rates were determined by linear regression
of early exponential growth phase data and each value
represents the average of three cultures.
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Table 3. Comparison of glucose-controlled fed-batch culture with batch culture

Batch Fed-batch
Integrated cell concentration (x10* cells/ml) 5276 9928 (88% inc.)
Integrated cell conc. , .
- (x10" cells/mmol) 254 339 (33% inc.)
Glucose consumption
Produced Lactate conc.
(mmol lac/mmol glc) 144 133 (19% inc.)
Used Glucose conc.
Relative Final MAb Titer (%) 100 141 (41% inc.)
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