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Medium Fortification based on the Analysis of Amino Acids and Wastes in
Hybridoma Culture
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The cell growth and amino acid metabolism of a hybridoma cell line in T-flasks, spinner flasks, and a 2L bioreactor were
compared. Similar growth and metabolic behaviour were observed for spinner flask and bioreactor cultivations, while those in T-flasks
differed significantly. Through a detailed analysis of nutrients and wastes, 7 amino acids were found to be consumed to a much
higher extent than the rest of the amino acids. Supplementing the basal medium with selected amino acids, glucose, and vitamines
increased the cell density by 70%. The addition of vitamines was found to increase the metabolic rates of glucose and lactate.
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Amino Acids and Wastes in Hybrnidoma Culture

Table 1. Supplements added to basal medium.

Experiments Components Added amounts
A. Cultivations with ) B
basal medium
ASP, MET 60mg/L
. . VAL 188mg/L
B. A d
f“:?.“ act ARG 168mg/L
ortification ILE, LEU 210mg/L
GLN 1168mg/L
C. Amino acid and Amino acids Same as in B
glucose fortification  Glucose 45g/L
Amino acids Same as in B
Glucose Same as in C
Biotin, Vitamin By 0.026mg/L
D. Ami d D-Ca-Pantothenate,
' lm‘“‘) ac‘('i Choline chloride, Folic
ggv.uco§e, afn et acid, Niacinamide, 8.00mg/L
vitamine fortification Pyridoxal HCL
Thiamine HCI
i-Inositol 14.4mg/L
Riboflavin 0.80mg/L

7 oaNE g wFE dsto
Aart.

Exg ez dgy
70%2) AT 5T F7t

oy lo

Mz % A 4y

MEZF % uix

sioko] Alg® AT EPOY Afs e gGig #Hlske
5F12 AD3 o] B8] EvHATCC HB 8209)elth, 7] Zul ol 4]
= 5%9 FBSS 50 pg/Le gentamycing E &3+ IMDM
(GibcoBRL)S A& ol &stglom, wjAzadgeMe
DAz B 7EY obveAtS W7 IMDM, 7F 9 obrie
At Zwes dzbek IMDM, 223 7E9] ofvxil, 2R
oboalgw e drhe IMDM 5 3% F 9 WA E ol &stdth
7k wjopel A} IMDMol B2bel kg #7ekE Table 19]
Lhef 2l o),

ook wh o ujt x=A
7))o 75em’ T-flask, 300 mL spinner flask, 183
24 A 28 2L bioreactor(Fig. 1ol A sl Ak T-flask ©i
ok spinner flask #1%-S 37°C, 5% C0.9 U2z CO, ™
ok7)o) M o] FolH o spinner flask ¥l Hfole
o2 wwaa Fch 2L bioreactor(W ¥R 150L)F ol &
g A wg e ERE 37C, uwk 411_\:_% 75rpm25":
39t DOY: 0.2 microsparger® T B FOZH 40% air
saturation2 @ $A &g en, ojd foam control& A @
t}, 71zA @ ME pHE AotshAl ekch wiAZ SN
bioreactoroll A o] Fol g ooy o] AfelE 7243
Z] 05N9 Sodium bicarbonate® Wl Fol HIFo=x
pHZ 70~728 ZAs o2 212 71249 3
a3k A Egﬁﬂﬁiq

40 rpm

109

flowmeter

II Ii rmnoller

water outlet pH probe
LU DO probe
water inlet u
impeller

micro sparger o
Y

Figure 1. Schematic diagram of bioreactor.
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Figure 2. Viable cell densities and pH in various culti-
vations. (a), cell density in T-flask: (), cell
density in spinner flask, (®), cell density in
bioreactor; (2 ), pH in flask: (¢), pH in spinner
flask; (©), pH in bioreactor; Labels indicate the
maximum viable cell densities in each culture.
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Figure 4. Cumulative consumption of glutamine vs. time
intgral of viable cells in T-flask(a), spinner
flask(®), and bioreactor( = ),
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Figure 5. Cell density vs. cumulative consumption of
glutamine in T-flask( 4 ), spinner flask(®), and
bioreactor( ® ).
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Table 2. Cell yields on amino acids in batch cultivations.

Cell vields on amino acids™ (0~48h)

Amino acid
T-flask Spinner flask Bioreactor
ASP 087 1.50 127
VAL 0.25 0.31 0.29
MET 090 0.83 0.84
ARG 032 0.28 0.30
ILE 0.17 0.23 0.23
LEU 0.18 0.22 0.22
GLN 0.025 0.029 0.027
* Units are in 10 cells/mg
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Figure 6. Bioreactor cultivation using IMDM with amino
acid supplements. (a) Total cell density(m),
viable cell density(o), (b) glucose(®m), lactate
(®), glutamine( ), NHy (©) concentration.
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Figure 7. Bioreactor cultivation using IMDM with amino acid
and glucose supplements. (a) Total cell density
(m), viable cell density(s), (b) glucose(n),
lactate( ®), glutamine( o), NHy (o) concentration.
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Figure 8. Bioreactor cultivation using IMDM with amino acid,
glucose, and vitamine supplements. (a) Total cell
density(®), viable cell density(a), (b) glucose(w),

lactate( ® ), glutamine( ), NH, (©) concentration.
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