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Metabolic characteristics of GS-NSO Myeloma cells producing
anti-CD25 monoclonal antibody in serum-free culture

Liang Zhao, Li Fan, Xu Zhang, and Wensong Tan
State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai 200237, China

Abstract: As an immunodepressant, anti-CD25 monoclonal antibody has a huge market with wide prospect and economic value.
We developed a low protein serum-free medium for large-scale GS-NSO myeloma cell culture and anti-CD25 monoclonal antibody
production. Further study focused on the characteristics of GS-NSO cell growth, glucose and amino acid metabolism, and antibody
production. In the serum-free medium, the maximal viable cell density and antibody concentration reached above 3x10° cells/mL and
300 mg/L in batch culture. Compared with the commercial serum-free medium (Excell 620 + 0.2% Primatone), the maximal viable
cell density doubled and the maximal antibody concentration increased 46%. Results also showed the specific growth rate decreased
when the glucose concentration was lower than 6 mmol/L. And the production of lactate increased when glucose concentration was
excessively high (>30 mmol/L). These results were important to provide technique and theory basis for developing optimized
GS-NSO cell culture and anti-CD25 monoclonal antibody production processes.
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HEPES Pluronic

F68 , s Millipore
0.1 pm
Sigma-Aldrich
13 WREEFARFERAZE
1.3.1
GS-NS0 , 2x10° ~
3x10° cells/mL s
36.8°C 5% CO, ,
50 r/min,
1.3.2
GS-NSO , 1200 r/min
5 min, s
4x10° ~ 5x10° cells/mL
, 60 mL, 36.8°C 5% CO,
, 50 r/min
12 h , , 3000 r/min
10 min s
1.3.3
GS-NSO s 1200 r/min
5 min, ,
4x10° ~ 5x10°cells/mL
(2 L BIOSTAT B, B.Braun ,
MFCS/winl.1), 2L
:pH(7.0£0.1), DO 50% ,
36.8°C, 50 r/min
12 h , , 3000 r/min 10 min
1.4 MEFMSHFE
14.1
1.5mL 24 ,
0.4% , ,
3,
142
GOD-POD (
)
4-
) 505 nm
(
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) : NAD' ,LDH ,
,  NAD" NADH, NS0-13 ( E
(PMS) (NBT) ) 1 CLC(Gibco)
,  530nm NSO0-I3  GS-NSO
14 r ——w/olipids —2—CLC —&—NS0-I3
Berthelot —_
|
( ) : : 5
5 mmol/L NH4C1 ,;’
; 2
. 550 nm E
1.4.3 2
=
Waters
0 48 96 144 192 240
AccQ - Tag R ¢ (h)

(1525 Binary HPLC pump, 717plus Autosampler, 2487
Dual A absorbance detector, Nova-Pak C18 4 um
3.9 mmx150 mm column, Waters) ,

14.4
ELISA ol
1:200 IgG1 ,
100 pL/ 96 ,37°C2h  4°C
(16~18 h) 3, , 200 uL/
, 37°C 2 h 3,
5 min/ 100 puL/
,37°C 1h 3, 5min/
1:500 HRP- Kappa , 100 pL/
,37°C 1 h 10, 5 min/
100 pL/ T™MB s 5 min,
50 pL/
, 450 nm , 655 nm
Zymed

2 ZR5ik
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[11-13] NSO
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Fig. 1 Effect of complex lipids on GS-NSO cell growth.
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s 10 mg/L R
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> E >
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(

Primatone)
30%,

46%,
1)

a (Excell 620)

B2 GS-NSO 4ifafE Excell 620 #1 LP3.6 3 FERHIHS
Fig. 2 Morphology of GS-NSO cells cultivated in Excell 620
and LP3.6 (40x).

1 Excell620 #0 LP3.6 175 & rh 4l fn & K Fn =4 Rk
Table 1  Cell growth and antibody production in Excell 620
and LP3.6 media

Excell 620 LP3.6
Xy max (10° cells/mL) 1.62 3.47
p(1/d) 0.37 0.75
Duration (h) 168 117
IVC (10° cells-d/L) 8.17 9.98
Max antibody concentration. (mg/L) 210 307

IVC was calculated until the viability decreased to approximately
50%.

2.3 GS-NSO 4HpaRyE €. Rt RinikRiE
2.3.1

3 GS-NS0 2 L
0.51x10° cells/mL
LP3.6 ,
91.7%, ,
91h
, 3.68x10° cells/mL,
3.89x10° cells/mL ,

0.85d7", 0.73d7!
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Fig.3 Growth curve of GS-NSO cells in batch culture.
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Fig. 4 Metabolism of glucose and lactate in batch culture of
GS-NSO cells.
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o- ; ( (Val) (Thr) (Arg)
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GS-NSO (Asn) (Pro) (Ser) 6
5
’ 1.2
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Fig. 6 Concentrations of amino acids in batch culture.

2

Concentration (mmol/L)

0.15 mmol/(10°cells-d),

5 HEFTUEFIEE. SEBR. SRR 0 ’ ’
BT 0.23 mmol/(10°cells-d)
Fig. 5 Concentrations of glutamate, glutamine, ammonia, and 2.3.4

alanine in batch culture.

, 69 h
0.91 mmol/(10°cells-d),

0.58 mmol/(10°cells-d) , 301 mg/L
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, (Batch-1) 24 mmol/L(Batch-2) 66 mmol/L (Batch-3),
vC (7, , ,
(R*=0.9826),
, 24.4 mg/(10°cells-d) GS-NS0 ,
CD25 ,
) NaCl KCI ,
(Ive) )
3 Batch-1

> >

1.72x10° cells/mL; Batch-2

>

F2 #MEFIEPRERMILERER

Table 2 Specific rates of amino acids in batch culture

Amino acids Sp. rate Amino acids Sp. rate 5 5 Batch-3 >
Asp 0.131 Arg 0.189 y s
Glut 0.913 Ala -0.225 4.26x10° cells/mL
Gly 0.142 Pro 0.084
Gln 0.575 Tyr 0.088 ’ ’

Met 0.059 Lys 0.207

Ile 0.051 Phe 0.072

Lue 0.167 Trp 0.022

His 0.053 Cys2 0.100 Fz 3 SZMEFMARER. K=Y ERIE

Thr 0.193 Val 0.188 Table 3 ~ Growth, metabolism, and antibody production of

GS-NSO cells in batches
Unit: mmol/(10°cells-d).

Batch-1 Batch-2 Batch-3

350 V=24.4391 x Xumax (10° cells/mL) 1.72 3.68 4.26
300 - R*=0.9826 p(1/d) 0.66 0.73 0.81
2~ 250k Y IVC (10° cells-d/L) 3.80 11.28 9.00
é _"JQJ Max antibody conc. (mg/L) 102.5 301.1 253.9
g “;’ 2007 Oae (mmol/(10°cells-d)) 7.63 7.18 5.47
% g 150 . OLec (mmol/(10°cells-d)) 11.13 9.32 14.42
E g 100 - Y Lac/Glue (Mmol/mmol) 1.46 1.30 2.83
so | Ganibody (mg/(10°cells-d)) 24.1 244 24.1
0 3 6 9 12 15 ,
IVC (10° cells-day/L)
E7 EFSEtMnAREERES IVC ER 8 GS-NS0

Fig. 7 Relationship of cumulative antibody production and
IVC in batch culture.
6 mmol/L , GS-NSO

2.3.5 GS-NSO , 0.66 ~0.81d™"
6 mmol/L
2 L

, GS-NSO
15 mmol/L s 9,
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1.0 - —* Batch-1 -# Batch-2 -4 Batch-3 Batch-3
. ‘ b b
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0.8 i
- 4 Ve Batch-2
~ 06F e .
= [ ] ’ s
= b e 24 mg/(10%cells-d),
1vC , 1vVC Batch-2
02 : , 301 mg/L,
n
0 10 20 30 40 50 60 70
Glucose concentration (mmol/L) 3 é:éf -‘Lﬁ
B8 AR GS-NSO il b K% s B GS-NSO
Fig. 8 Effect of glucose concentration on specific growth rate
of GS-NSO cells. >
LP3.6, 5 >
251 -+ Batch-l -= Batch-2 -+ Batch-3
o + 10 mg/L, GS-NSO
E — 20
)
[=A] L
%E sk, GS-NSO
§8 . CHO :
22 10f : GS-NS0
2 E *
) — A
& 5 1
.‘. A ry A )
1 L . ’.I L .‘1 = I
] 24 48 72 96 120
t(h) 6 mmol/L
9 HBEMERENBEELHEERRNFIG ’ ’
Fig. 9 Effect of glucose concentration on specific glucose 6 mmol/L ,
consumption rate.

24 mmol/L s
5.47~7.63 mmol/(10%cells-d), , (>30 mmol/L)
GS-NSO
(Batch-3) , CD25

, 14.42 mmol/(10°cells-d)  Batch-1 , , 24 mg/ (10°cells-d),
Batch-2 24 mmol/L, IvC
s 1.30~1.46 mmol/mmol ; ,
Batch-3 , 30 mmol/L, ,
2, Batch-1 Batch-2 2,
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