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The Effect of Media Feeding Rate on the Production of Monoclonal
Antibody Production in the Fed-batch Culture of Hybridoma
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Department of Microbial Engineering, Konkuk University, Seoul 133-701, Korea
'Department of Chemical Engineering. Dongkug University, Seoul 100-715. Korea

Abstract — The effect of media feeding rate on cell growth and monoclonal antibody production
in the fed-batch culture of hybridoma A4W was studied. In the batch culture, the highest
specific antibody production rate was observed at the begining of the culture period but its
value tended to decrease rapidly with the culture time. The final antibody concentration and
volumetric productivity was 65 pg/m/ and 13 mg Mab/l/day, respectively. In the fed-batch cul-
ture, the specific antibody production rate, g rebounded sharply within a few hours after
the media feeding was started and it remained high until the end of culture if the media
feeding was continued. The final antibody concentration was 220 ug/m/ and the volumetric
productivity was 45.1 mg/l/day. Further increase in final antibody concentration was achieved
by applying a modified media of which component was fortified with glucose and glutamine,
hence the final antibody concentration in this case was 270 pg/m/ and the volumetric producti-
vity was 51.8 mg/l/day, which is as four times as high comparing to that of batch culture.
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Fig. 1. Growth curve of hybridoma A4W in the batch
culture (I/F(1:1)45% BCS), B; Profile of antibody
concentration and specific antibody production rate in
the batch culture of hybridoma A4W,
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Fig. 2. Growth of hybridoma A4W in the batch culture
at various glucose and glutamine concentration.

@®: I/F (1:1), control; 17.5 mM glucose & 2.5 mM gluta-
mine; W: I/F (1:1) with 35 mM glucose; a: I/F (1:1)
with 5 mM glutamine; ©: I/F (1:1) with 26.3 mM glu-
cose & 3.75mM glutamine; 7: I/F (1:1) with 35 mM
glucose & 5mM glutamine

Table 1. Effect of glucose and glutamine supplement on the cell viability and Mab production in the bath culture

of hybridoma

Supplement Control Glucose Glutamine Glucose 26.3 mM Glucose 35 mM
I/F (1:1) 35 mM 5mM Glutamine 3.75 mM Glutamine 5 mM

qr’ (ug/10° cell/hr) 0.18 0.85 0.75 0.34 | 1.21
Viability! (%) 26 66 38 b4 63
Crinar (pg/mi) 68 78 72 98 112
Final glucose 0.05 3.09 0.20 2.03 3.33
concentration (mg/m/{)
Final ammonia 40.9 53.7 89.8 77.9 91.2
concentration (ug/mi)

'Values at 90 hrs of culture
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Fig. 3. Growth of hybridloma A4W and concentration
of McAb profile in the fed-batch culture.

Arrow indicates the start of fed-batch culture (feeding
media; I/F(1:1)+5% BCS)
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Fig. 4. The change of specific growth rate u and speci-
fic antibody production rate qr in the fed-batch culture
of hybridoma A4W.

Arrow indicates the start of fed-batch culture.
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Table 2. Production of monoclonal antibody at various

specific feeding rates of media in the fed-batch of
hybridoma A4W

Sp. feeding rate, g

6 m//10° 12 mi/10° 18 m//10°
cells/hr cells/hr cells/hr
Total feeding 200 650 1050
volume(my/)
Total antibody 100 215 280
produced(mg)
Volumetric 42.0 45.1 41.5

productivity
(mg Ab/l/day)

ductivity( mg Mab/l/day) & vteld Zojch g7} H
FAE o] v X o 32 wllok 80417 A 7kAlE 74
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kFig. 5. Growth of hybridoma A4W and concentration
of McAb profile in the fed-batch culture with modified
composition of feeding media.

Arrow indicates the start of fed-batch culture. Specific
feeding rate; 12 m!/10° cells/hr. feeding meida; @.0O
I/F (1:1) with 17.5 mM glucose & 25 mM glutamine +
0.5% BCS; 1. I/F (1:1) with 35 mM glucose & 5 mM
glutamine +0.5% BCS; ~.a I/F (1:1) with 35 mM glu-
cose & 5 mM glutamine+ 5% BCS

0 20

Feol AL vhtA| gt FHEF A9 FEE o
o] Z7MA 7l Wl A7) ok AdzbEoh

HIHiX|2| dEH3T XM o|x|l= HEk.
v R) o] Mol 5 wWEpA7] Agled A g7} 12 mi/10°
cells/hred W 2 A9 Fx7) 713 =4 Jely
©P® gF 128 A o el H7hulA] 8] AR
Zofl A AEZAla} A A Alo] ofdko] Z oy ub
312 HA¥r v} glucose % glutamined 55
FA1A A HEE ok

Fig. 5~ FH7bliz|2] AHE & ZAFEE 05%=
v 292} glucose, glutamine?] =& 2v 2 &<l
A5 22|l HAFEE 05%E W3 glucose, glu-
tamine?| FE& 282 Fo AT AANS eld
Aok, A RS HE F WAL 5ol A %R
A FRE W Hi MEres} HF s}
74 AAags Eurh 2y ‘gié*’nif* 0.0% %
J2=531 glucosed} glutamine] 58 2002 7}3}A]

7l v A]EF H7IE dol FH A "1|&~%1£°]]t




278

0.04

ucthr™h

—0.04 F

—0.08F

dr
(mg Ab/10° cells/hr)

1 i 1 1

O 20 40 60 80 100 120
Culture time (hrs)

Fig. 6. The change of specific growth rate |y and speci-
fic antibody production rate q; in the fed-batch culture
if hybridoma A4W,

Arrow indicates the start of fed-batch culture (culture
condition; see Fig. b).

zlo] 7} glelet FE ﬁ’lj]]b:-ioﬂﬁ—],‘::_ A w okl
G Z7F 200 pg/miqld) whel A7 H= 270 pg/
mi7}A] gabEg woict webd o] Ad#edA] Ak
volumetric productivity+ 51.8 mg/l/dayE# 3|74
sjeFe] 2ol wls)] 4w AHE FrhEl greoloh Egh
PAHELE 5%2 52293 glucose®}t glutamine 2]
TEAHE 2002 7FEPA S welle FH L A2 F
= A8 Ael7b gl et Al s oA 270 pg/
mi7HA] Z71s)] Fig 32 32 R 715k (q=12)
ol 2 Ml 225ug/mi¥r} tha FAE T

Fig. 62 < Alalo 2 #Aalksto] £3F v] 524
ust & el wAAdEE gpE ERE Aok pel
35 2w s eickeliM e E-sE Wad
LA o & w|Z:AlEr ) =24 7HA s x|t %y},ﬁ,}
ool M= HHEEE 05%77 HEox 5% S
A7y A-fe) nlasia 2 Aelr)l glve AR v
by} o)2]gt o)+ 5% 2] ¥ Ho] E3HH HH okl &
b8 HA A ELE dAAMEFE7EA] vkt 5 3
AETrl e wiAZ Axle HArls] Fr) T
E A w2 Hristolalz Al vieddl Fo

AEEw AX3E] oA AlES FAS R +

1

=
= 0

-t

Kor. ] Appl. Microbiol. Biotechnol.

160 F

120

Gs
(mg Glco./10° cells/hr)
(M)

da
(mg Ammo./10° cells/hr)

| i L L
0 20 40 60 80 1060 120

Culture time (hrs)

Fig. 7. The change of specific glucose consumption
rate g, and specific ammonia production rate q. in the
fed-batch culture of hybridoma A4W,

Arrow indicates the start of fed-batch culture (culture
condition; see Fig. 5).
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Fig. 8. Effect of specific ammonia preduction rate g,
on specific antibody production rate q, in fed-batch cul-
ture of hybridoma A4W,

(culture condition; see Fig. 5).
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