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Influence of Amino Acid and Vitamin Addition on the Growth and
Metabolism of a Hybridoma in Batch Culture
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The effects of various step-fortifications of the initial medium with amino acids, glucose, and vitamines on the growth and
metabolism of a hybridoma cell line in batch cultures were guantified. Comparisons between the metabolic rates of the various
cultivations were made for the exponential growth phase. Fortification of the basal medium resulted in higher cell densities through
a prolonged growth phase, but the maximum specific growth rate was not affected. The uptake rate of glutamine increased with
the addition of amino acids but did not change upon the addition of glucose or vitamines. The specific glucose consumption
decreased slightly with the addition of amino acids but increased notably when the medium was supplemented with vitamines. The
enhanced consumption of glucose and glutamine resulted in an increased production of lactate and NHs". A reciprocal relationship
between the vyields of NHs and lactate indicated a joint regulation of glycolysis and glutaminolysis.
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Table 1. Supplements added to basal IMDM medium.
{AAs) Batch culture with addition of amino acids; (AAsGlc)
Batch culture with addition of amino acids and glucose;
(AAsGIcVit) Batch culture with addition of amino acids,
glucose, and vitamines.

Culture
Components
AAs AAsGle  AAsGleVit
Amino acids
Glutamine 1168mg/l.  1168mg/L  1168mg/L
Aspartate 60mg/L 60mg/L 60mg/L
Methionine 60mg/L 60mg/L 60mg/L
Valine 183mg/L 188mg/L 188mg/L
Arginine 168mg/L 168mg/L 168mg/L
Isoleucine 210mg/L  210mg/L  210mg/L
Leucine 210mg/L  210mg/L  210mg/L
Glucose - 45g/L 45g/L
Vitamines
Biotin - - 0.026mg/L
Vitamin Bjz - - 0.026mg/L
D-Ca-Pantothenate - - 8.00mg/L
Choline chlonde - - 8.00mg/L
Folic acid - - 8.00mg/L
Niacinamide - - 8.00mg/L
Pyridoxal HCl - - 8.00mg/L
Thiamine HCl - - 8.00mg/L
i-Inositol - - 14.4mg/L
Riboflavin - - 0.80mg/L
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Table 2. Summary of the results from various batch cultures. For further details, see reference 12. (Abbreviations for the

different batch cultures are the same as in Table 1.)

Max. viable

Glucose

Glutamine

Lactate

NH{

: a a a Nutrient n
Culture cell density consumed” consumed produced produced l'n?it’:ir;n g (h e
5 i
(X 10°cells/mL) {(mM) (mM) (mM) (mM)
IMDM 175 14.7 3.6 17.8 2.9 glutamine 0.042
AAs 193 17.3 6.9 15.2 52 glucose 0.039
AAsGlc 20.2 18.4 8.1 12.3 7.2 vitamines 0.040
AAsGIcVit 30.2 394 11.2 486 6.8 glutamine 0.041
“ Values represent total consumption or production until peak cell density is reached.
" During exponential growth phase(0-48h)
® The observed average viability during the exponential growth phase was 93%.
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Figure 1. Effects of medium fortifications on the specific
growth rates in different batch cultivations:total cell
density vs. [ X.dt. The slope of the tangent to each curve
represents the specific growth rate in the corresponding
cultivation. (Abbreviations for the different batch cultures

are the same as in Table 1.)
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Table 3. Growth yields on glucose and glutamine and specific consumption rates during exponential growth phase in
different batch cultures. (Abbreviations for the different batch cultures are the same as in Table 1.)

Culture ECe]IS/’(;lucose Y;Cel]s/(ilutamine " QGhucose Amqmulaminc
(10"cells/mmol) {10°cells/mmol) (10 “mmol/cell h) {10 "mmol/cell h)

IMDM 097 4.1 4.3 1.0

AAs 1.23 24 34 14

AAsGle 1.04 2.5 2.9 1.3

AAsGleVit 0.86 2.4 4.2 14

Table 4. Average specific consumption rates of amino acids during exponential growth phase in various batch cultures®,
(Abbreviations for the different batch cultures are the same as in Table 1.)

Culture JAspartate QMethionine Qvaline leucine Qlsoleucine QArginine
IMDM 0.022 0.030 0.11 0.13 0.12 0.059
AAs 0.070 0.017 0.13 0.22 0.17 0.099
AAsGle 0.032 0.017 0.15 0.13 0.15 0.036
AAsGlcVit 0.039 0.031 0.12 0.16 0.16 0.056
“ Units are in 10" mmol/cell - h
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Figure 2. Effects of medium fortification on the specific consumption rates of glucose and glutamine during exponential
growth phase in different batch cultivations : (a) Glucose consumption vs. J X.dt, (b) glutamine consumption vs. J X.dt. The
slope of each line represents the (average) specific consumption rate of the substrate in the corresponding cultivation.
(Abbreviations for the different batch cultures are the same as in Table 1.)
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Table 5. Specific production rates and yields of lactate and NHy during exponential growth phase in different batch cultures.
(Abbreviations for the different batch cultures are the same as in Table 1.)

Culture Y Lactate/Glucose Y NH4 Glutamine . QLactate Qi
(mol/mol) {mol/mol) (10 *mmol/cell - h) (10 mmol/cell - h)
IMDM 1.09 0.50 47 0.52
AAs 0.94 0.75 32 1.07
AAsGle 0.79 1.06 23 1.39
AAsGleVit 1.66 0.86 70 1.17
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Figure 3. Effect of medium fortification on the specific
production rates of lactate and NHy
growth phase in different batch cultivations: (a) Lactate
production vs. J X.dt, (b) NHy production vs. [ X.dt. The
slope of each line represents the (average) specific pro-

during exponential

duction rate of the waste in the corresponding cultivation.
(Abbreviations for the different batch cultures are the same
as in Table 1.)
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