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B ¥ HEROFMREE PR s 2 R, R A A R R
MEAERERYIEANRE, MR BRI TR THhi. SXEE 12 ENBT
EER, Gt AREESH 4.5 < 10°/ml #HF 11 X 10°/ml, BHKEH 19me/L
REH 28mg/L; B 1/L MBS, AREFEEERAE, HREFREEHME 38ug/ml;
FEERVIRS, SIREEARFURE S SIH — R EF 42 % 10°/ml # 94mg/L. L BHE
OHRBFEHNERE, BoRERY 1.32, BREEE 1.256.
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P 30 MR A vk AT LM BT AR PR R IR LA ) H R A, AR AR K
BOREFBRMAREHER. HHET, ROEBREECCE RO R R TR o R
F ARG ARG LA ERER ARENELEOERUASRABTHARMU R
BTERERE SRR BT BT R

TERZBAMES T, R REFARMFFERERAFTEOTRENNRSEANS
B34 U AT . B I, 0 SRR BE DU b A 7 SR A M 3 R e TR R R R
BH=AER, FXEMHBAYSTEM L, FIHRERA RS R E R M AR
BE 88 BRI 30 7 SR 0B TR0 4% 20 40 B I A AR fe I 1], DA T 92 B 4 2 32 9 440 B £
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1 #BE5FE

1.1 HRFR

Cp9B B4 AR SP2/0 /H BB BE4 IR A B AL 44 % 5% Balb/c /MR
RIS S PR . B IR LA 12G,, FLA B RIMAMK R E TR,
1.2 Be%
1.2.1 EAERERERE RPMI 1640, Hi0 10% /M HE BN MRS NS SRR,
1.2.2 BFfFEEFE. ERPMI 1640 i L EF N4 BRREBAELER, HEHE
B HERD 2 4%, FBHR I 2/ L WA58E.0.004g/L B-Fi 2 7. B 0.003g/L ZMERE, 1E4
IR BEARIE SR, SR HR I 1g/L Pluronic F68 fE N4 MIE SR AT N, BHMITRENMER
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B GIBCO, iR MR 5 SIGMA,

1.3 HAREiEst

1.3.1 #19#ER. FHESERGAIEREER 2 KE, BT 24 LARESRHR
BB 2mI(EBE R 0.25X10°ml) . EREHE 4 7L, TGN, B FE{HE.
1.3.2 REESHIERE, RH—5 2.5L CelliGen LW #8{ New Brunswick Scientific), L.
fERRRR 2L, R4 0.5%10°/ml, BiEKMH pH7.0, BRE 30% ZSIWAE, S
¥ 40r/min,

1.3.3 RUBBERR. NSRS REFRMERE, EiEER1L/4, 80 1/2
THRER, E8 1R AT, FRANTREER, B Frargal, £RsiRES
T, EFF A HE RN 2 .

1.4 SRFEE

1.4.1 B, HIgExmEe.

1.4.2 BEXRE. BEAHR—EMHYEE, H R gG ELISA & | & (Boehringer
Mannheim) #ll %€ .

1.4.3 HEBMARRE. 45X # %7 & (Boehringer Mannheim ) 1 5 St 656
BEEME ., E A Fawatt f1 Scote 3E2HE

1.4.4 SHMUEFEWE. MO TS

2 # R

B, B SRR T SRR A BEBR ST S Cp9B M M AR R AT BB AE PR Y
Y6, FEBHEDRD 2g/L WEEA 2mmol/L HHBE . LRI, BRI
4R A IR A, ERDREE (2¢/L) FIBIERABE(E 1) RREPENEMER

- B 50 18
3
3% A
B E o4 - 40
g? 4 E 0
g g‘ .
S8 2 =
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Potassium acetate/g. L™ 0 04 0.5 1 2
Potassium acetatelg. L

1 FEERER MO HEIR IR CpoB A8 Y
A2 BBRANRAREMATIRESHK

b A b 3 S 4 A B T RE TR 25 i 1 5
Fig.1 Effects of potassium acetate on the max- Fig. 2 Effects of different potassium acetate
imal special growth rates{#) and cell concentrations on antibody concentra-
densities (M) in batch culture of Cp9B tion {4¢) and the ratio of the antibody

concentration to cell density (Hl) in

hybridoma cells
batch culture of Cp9B hybridoma cells
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HMMEE TEETIZRN, EBERSA
WETHERETRE, EFPRARTE
PLIEIR B 5 B A AR 3 B L E A0 52 U B
BRER VR BE M I 4 i B 5 (B 2), HE5F
HHRN AR EEREME 1g/L U L,
ERMABRNTE 2¢/L. BEBBERAK
BEFQy/L), HEEHEREZIHEM
0 S0 100 150 200 260 300 . AEMFLERETE 0.5-1g/L M.
th TR T IEFA, B FRERM 2¢/L
HEHEM 2mmol/L & RBIIE, LRER
3 REEFEM MRS KRN

Fig.3 Hybridoma cell growth during static batch cul- Y, BRME R R — L RS, EAR
ture in RPMI 1640{4) and nutrient fortified InEE R R, A1 BT 08 11 % 10°/ml,
(M) media B F N 28mg/ L. RIE, FINES
BHAE /L AREERFTREREE
€, T TR AP R R RS, B0k B2 W ) 3 38mg/L. FEBROP T RI&

THFEAT AR B0 AP Y SR HL B/, R B R A v BT A 10% 1,

EEFFENB L MERT AREEHRA L EFNEREPEABERS, H
BRRBANEBHER(E 3), EEME ST, R FERFESRIES, HRERAT
16 % 10°/ml, #94# L EFRATH 3 15, A S HARISER RS, BmEd 1.04 HEF
1:128,

EEETEERP, BRFIRED 1¢/L. SEBFHERZCRM 2e/L HEEN
2mmol/L A EB) PRI RERE, BHETEREVNR A FTEERE, FFERE
RE. EHEIFEAEFFORES, HREE . LFEE LHRE RRAGEERE,
EFEHABRAERERTR L

21 EREM 1/ B FRY N FHE IR M W MR e S P A IR Cpos MMM
E-E 2
Table 1 A comparison of colture results between with RPMI 1640 and nutrient fortified media during per-

10°.

Viable cell density
mi

fusion culture of Cp9B hybridoma celis in bioreactor. 1g/1, potassium acetate was supplemented in

both media
Antibody Antibody Remainder Lactate Amenaonia
Viable cell density/
Medium 105 concentra- titer glucose concen- accumu- accumu-
tion/mg*L"! tration/g+L™!  lation/g-L~! lation/mmol-L™!
RPMI 1640 11 38 1:64 1.8 1.4 1.9
Nutrient fortified 42 94 1:256 0.1 3.1 4.0
3 it ®

FAEAMIT R A RAMAE R, AR RRAERF IR TR TR, TR
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LU e YR

BarhE,
T
Ac = JD up N de

B o EAHKE (mg/L), p, NEH A E R (mg/ cell/h), N, J &M HH E (s/ml),
T R FEFRIFE(h) .
ERENBFERET, o, R ERBLEN, HEEEL, RETEE p2om, 8F:

T
Ac = ,upmJ‘U N, dz

Rz, J‘Z N, dr 555240 B 5 R 3% o 15 40 B o B Il 8 5 i B) A Al 2 AT Y TR, EIRE

B RN 3 MEECT, g, NP, TRIN, HFERRKHBE, Eo#ERD, R
BN, BRI T, 7RISR SRR, MO0 T R vk 38 & 15 B o 1], XA R AR =
BE M/, B RS RSN PR, AR FAEE R, RORARNERER
MR ELHERT N, M ppmo

e — T EBEW AF W, BHRET R, 2EFAF AREBRESZTERE
BEW, BECSHRERERMXR, BEFEE S A RBRERE, f4 KB
ARSI A BB RS Hoh R A R R B A £, BT RIE A B IR AL O 2%
TRAMTE L KRR, £ G, & BT R, X O 84 RE AT 560 45 R T iE
EU i, FE A KRR, WET G B840 K6 B 5K i, AT AT 48 % B4
AR,

BT RRAEMM R ER, B R REERSEREEBED, F N DNA &R
MEFI S HRERAFE S S RMEF . BRI H R IES KAE K& BT
HBTHARMTEELY, FWE 2 FxE, £ 0.1/L BB L, ERBRA K ENR
o, A AN B A P i R R B e I R IR ARG, (BB e A P R AV T R
F ot K A AR AR A R X E A EAEER, F AERA NS E st
RREPAEBAENR., FEEEEERT, B TFEAREREERESF, BFRYLES
Brah %, v BEMARARKEREAREENEKE, BMERN 1/L BBRHFS, A
% B R AR FE S, T B4R BE 3N 28me/L £ % 5 38me/ L, HILFTITER w WA 5.3
X 10 Pmg/cell-h EF 7.2 X 10 " mg/cell-h,

HEEHARERE N, RRINEERFERY—THF, REERFER T SHARE
EHREBRLE. B8, AREFEFHNESEZAERYHRZMAFI P RRFRH .
HEEBTAEMERAYERE SIS AERNEER, EEREREEFHIFR
T ELR. AN AEBNEANS, HEEWENEEYRE NS RA—TE
BAEE, XEAETR, MR D WL —Foa R, 9 W 5L 4 i
FORE K HEH, TS AR B ER AN, B8 THEARXTTARABWE R, XMHEF
BRI DL R 2 R B SR AR I, TR T E R =R JE AL, X L0 37
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VI RBEBH THRE", Cp9B HMTER iS4 B KM EEAT 4.5
10°/ wl, T £2 3% 45 BV FE 32 P IAF) 11 % 10°/ml, FLERATE A9 3R BE A S LS8 5 2. 0g/L
A 2. 2mmol/L B 1.5g/L # 1.9mmol/L., REMHEBEY S —ANIEREFHER
FEARRE, ARECEREEFD I NEEREERY "IN EN. REXSE
FHREARMEN LR, H Jo EASYHERY S HRE KN EHBEREHERY,
AW R ARG EHEIT, R EEEMIET T RPMI 1640 138 2o ) SR AI 4 4k Bk
BE, T RO B 3R = T BRI ATk I . R8I R4 T, RAR
MERDEOEE, FARBERED 3.8 %, BIMERETD 2.4 F B RABTEREET 21
WEE. MEREBAONEH, REAR. ENFHERTAR THYSHHRIKE, |
AR E Y MR RO BER, TS &R KA E FEESHRRNE
HEEBAIRENEEHRTTRERREHAAREEA—SRENEE,

4 # #

AW Cp9B TR M) S 88 %3k, R A MR A B IR B iR 5%
HENF BREREFR LB PARERERENERE R, RAMEEFEERRE
HEL AT SR B TR e, A T RN B IS RS R . TR
FRSRENERYFERE, FHEA WO RATRE. B0 1e/L BRE, BR
SRR SO H, (B E T AR BT A R A, TR M S R P R RS AR P T
DRFFEREETT, Ba LEFEARE. RERSERYTNHSEBRARSEE
RA—PREWEEERR, RERNERYHERE, AR ENARKESEIEER
Fo XEMABANERICEATHE 4,

100

94
a8 42

1 28
19

b 11 E& |

‘4
0 y r .

a b c d

Bl 4 Fexe M4 MUAE SR 2% PR B KR SR S R
Fig.4 The optimization result of cell densities ([(1) and
antibody concentrations (I} in the hybridoma
cells culture in bioreactor
a. Batch culture, b. Perfusion culture, c. Perfusion culture supple-
mented with 1g/L potassium acetate, d. Perfusion culture supple-
mented with 1g/L potassium acetate and fortified nutrients
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Optimization in Hybridoma Cell Culture

Zhang Yuanxing' Fang Hongxun® Rong Binpei®
( State Key Laboratory of Bioreactor Engineering,
East China University of Science and Biotechnology, Shanghai 200237)"
( Department of Biology and Chemistry,
City University of Hong Kong, Kewloon , Hong Kong

Abstract Based on the formation kinetics of monoclonal antibody, the hybridoma cell culture in
bioreactor was optimized by the application of perfusion culture mode, the supplementation of potassi-
um acetate, and the fortification of nutrients. When the bioreactor was operated with the daily perfu-
sion of medium of 1/2 work volume, viable cell density in bioreactor was , in comparison with batch
culture, increased from 4.5 X 10°cells/ml to 11 » 10°cells/ml and antibody concentration in super-
natant from 19mg/L to 28mg/L. After supplemented with 1g/L potassium acetate, the cell density
kept constant and antibody production was improved to 38mg/ L. The fortification of nutrients such
as amino acids and vitamins raised the cell density to 42 X 10°cells/ml and , responsively, antibody
concentration to 94mg/L.

Key words Cell culture, hybridoma, perfusion culture, potassium acetate, optimization
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