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Development of a fed-batch process for TNFR-Fc¢ producing
GS-CHO cells
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Abstract: TNFR-Fc is an important fusion protein that has great potential in therapeutic and diagnostic applications. We
developed an efficient fed-batch process for GS-CHO cells to produce TNFR-Fc. The rationale of this fed-batch process relies on the
supply of sufficient nutrients to meet the requirements of cell metabolism. The optimal feed medium was designed through ration
design. A metabolically responsive feeding strategy was designed and dynamically adjusted based on the residual glucose
concentration determined off-line. In this process, the maximal viable cell density and antibody concentration reached above
9.4x10° cells/mL and 207 mg/L, respectively. Compared with the batch process, the newly developed fed-batch process increased the
cell yield by 3.4 fold and the final antibody concentration by 3 fold. This fed-batch process would therefore facilitate the production
of therapeutic antibody by GS-CHO cells.
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JRH A Al JNEEFRE A w2 | 2R . BRI |
Pluronic F6845 % 77 i3 MR A, k2% it WA
BB IR YA oy W Tk B R B BT 7S (Rational
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F1 RMBEFEERRFMIRE
Table 1 Supplementations made to the feed solution used
in feed medium

Composition Concentration Composition Concentration

(mg/L) (mg/L)
Arg 332.8 Phe 198.9
Cys 218.5 Pro 261.3
Glu 1846.6 Ser 262.5
Gln 1490.22 Thr 177.0
Gly 187.5 Trp 153.2
His 176.5 Tyr 372.5
Ile 239.3 Val 267.5
Leu 211.8 Na,HPO, 2232.2
Lys 311.2 Glucose 36000.0
Met 128.3

1.3 MAERRGJFUERFHE
1.3.1  FhrFap sz

A L% P A2 9 GS-CHO Fh 720 fl, DL 2x10°~
3x10° cells/mL {if 20 il 25 B Fh T4, & T 36.8°C .
5% CO, HFREE R FRAG G 3%, #5330 50 r/min,
VB Ry S 56 F 8 7 440 8
1.3.2 I IR 77

B4 KA GS-CHO 419, 4 800 r/min B
O 5min, 3¢5 B, FITEE Y SLa s % S B 40 i
PAZY 2x10° cells/mL 17 20 i 25 FE P 28 B4R (2 L
BIOSTAT B, f#[ B.Braun N, 784k W58 4
MFCS/winl.1), RFRAEBUN 1.5 Lo RN aHERAESA:
pH (7.0+0.1), DO & 50% % SO FIBE, N 36.8°C,
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Fig. 1 Cell growth and antibody production curves of GS-CHO
cells in batch culture.
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Fig. 2 Metabolism of glucose and pyruvate in batch culture of
GS-CHO.
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Fig. 3 Metabolism of glutamine and glutamate in batch culture of
GS-CHO cells.
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N4 R LI FE R ALK T Excell302 K32 3EH 1)
U 1A 0L IR R T 4 1 TR A A A 10 S S A
(), 5 BRSNS % 0 R v o — Se S S R 1 T M
PIT-rE SR Ny, 48 s 2R 25 A R FHROR
2.1.4  BERIRATICHY

BESEMEIR N T2 B AL, 1 HAb 4
Tl S I R S 0 s b 1814 . i R AR AE TR 41 bk &
T R TP IHARROR , LIHAE 210 0.267 mmol/
(10° cell-day), Ti7E % BERT I G101, mlkRE R 3L
W UA B B TR AL VK BF (~6.5 mmol/L) i R/ B 1k 12 41 g
SEBERRAR AT R (B 4)o R B A 37 0 85 7 1
PRI A BEIRAR R S R AR Y FE N .
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Table 2 Specific rates of amino acids in batch culture and
the concentration of those in Excell302

Amino Spi;ﬁgljate Excell302|| Amino Sp?ﬁﬁglr/atc Excell302
acids (10° cells-day) (umol/L) || acids (10°cells-day)) (nmol/L)
Ala 60.38 234 Met -15.30 317
Arg —22.58 1720 Phe -21.23 661
Asp 13.76 88 Pro —38.72 1519
Cys —12.82 328 Thr —33.41 1263
His -13.74 231 Trp -15.17 394
Ile -31.93 1253 Tyr —24.66 616
Leu =50.60 1527 Val —40.62 1273
Lys —46.52 1273
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Fig. 4 Concentrations of phosphorous in batch culture.
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WEAEHEA G S B P 2 B AN 3, &
HRUEE N 4.2 mmol/L, I H.BE R 45 eIt & AL
G P NS WA o T 7L A T 250 A P R A
F A BGHE R 29 9 6.03 mmol/(10°cells-day), FLERF-1
722 Yoo 210 1.4 mmol/mmol (& 5). 1568 it B B
29 60 % 17 25 W 28 i R e A A U R R i
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Fig. 5 Production of lactic acid and ammonia in batch culture.
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AR R s R R R S8, e R
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fE 2 L RIE T T8 55 8 M iR B 5% 52
B, 2 SR A R VR B X A A R R s . A
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IR SR I AN SRR PRI Lk 2 A 2 A
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W, BT REEE R A, FLER A T A
K, KT 10 mmol/(10°cells-day), HFLER"H K
T 20 UEBBR A Y 4 W e i LR e Ui 1
FLER AL, H A 2 HE 18 A5 1 iy v T 4 400 1A ) 7 A,
KT E 2R, — M WA TR RS . BE
B TEAE, LR Y B A s R A Bl = B A

MEEWREE/NT 10 mmol/L i, FLAR Y Fb AR ik
Z/NT 5.0 mmol/(10°cells-day) (& 6B). % LTk,
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2Z B BRI FA R i T LR A
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Fig. 6 Relationship of glucose concentration, cell growth rate, and
lactic acid production rate.
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T 5 20 iR RS2 ARG 2R T s 3R 4R
SRR A, RPN
BRFR AL o SR R i o A A W TSR X LA T
W, AERFEAAREE 5~10 mmol/L, £t 9.5 d
TS IR | B AN L 2 RN e 288 1 7= o HAIE R S %
YRR T 3.3 M5 3 4%, A5 9.4x10° cells/mL Al
207 mg/L (3R 3)o Ui NEE TR R vl 5 2 Y AR
BRI SRS A FRAK, PR & Rl A R R 1
T = i DAL A i 2 1 B e RN AR A TR A RE K
MG T BB R R S AR (220%),
AU E AR I H AR . AR . KRR
ZEE RS0 S B S TN @S PO TW) BB SN ¥ N 8T
F L A ML %R BE R TNFR-Fe fOF=5, i HAR 585 97
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Table 3 Comparison of batch and fed-batch data for
GS-CHO

Batch Fed-batch
Run time (day) 6 9.5
Peak viable cell density (10° cells/mL) 2.8 9.4

Integral of viable cell concentration

((10° cell-day)/L) 9.2 42.0
Apparent specific growth rate (day ) 0.66 0.74
Final antibody concentration (mg/L) 70 207
Specific antibody production rate

(mg/(10° cell-day)) 6.85 4.55
Volumetric productivity (mg/L-day) 11.7 20.1
Peak lactate concentration (mmol/L) 29 43
Specific lactic acid production rate

(mmol/(10° cell-day)) 6.03 4.06
Specific glucose consumption rate

(mmol/(10° cell-day)) 4.32 4.23
Lactic acid produced/glucose consumed 1.4 0.96
(mmol/mmol)

Peak ammonia concentration (mmol/L) 42 4.9
Peak osmolality (Osm/kg) 356 418
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