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# E AMERESSEERAY S%FBS K DMEM. F12 SR B A HA ARER L
& (HuEPO) Hy 42 C, 8-~ 10d J5, {# Al B %189 70 L 1 & 7 5% 3% & (SFM-p) % rHUEPO,
SFM-p 5 3: 2 R RE A F5 40 M 4 1, X 8B4 7™ EPO, hE T H{E 48 HuEPQ, AR TEE
1 SR A R A M, BE A IR B 9E 20~ 25d, rHUEPO ik A ik 12 ~28.4mg/L Z (7], I L 2%
FFEEIAT 71.0me/L/d, LB RN 12~14 15, HEEEFHEERETD 215/1/4,
MRS E TR EET 3.0%107/ml B4 b, BRIK OO0 ML 55 3% L 80~ 871, i T ML
AEEREEN L. B LEPHEMRBL, RETRVEMNARMEN TR, HEREHN
ABMES RS AT 3.5¢/L # Smmol/L, FEWEHHRE, X FHERMER
rHUEPO M R %M, BTRE M SFMp R AU N BERF B FERAE KL
tHuEPO,

XA ARV, HUEPO, SIMEE S, RIS RE

HAANROHEAERE (CHEPO)EIRER FigT S EHA M. B2 b7 0B ERE
FILA A TFEAIF R B S MK HEESHEBELRY ., SRS WEN EPOT
B BRAE L = B E AR EPO $#EH tHuEPO, B F KK LM E M E. A TEH—
SRR, BRI T s, RITY X BFF AT TR, RENTLEERE
SFM-p i& i FHE 4] CHO S A Al tHUEPO 470, R MR FEMHERSE
™ HUEPO'™, BN I EEBERE ASERMES RER S, OFEFEROHNE
FRRE EE.GFHERAREERFES EF LB YRERKEIREZL. B
#, AEH A SFM-p 57 &, EEHTKRAEYEFEPHITTELSFERFC, LEAKR
F £ 7 rHUEPO B985

1 MBiey &
1.1 4Hk8

4 7= yHuEPQ B TR A5 &H HuEPO cDNA FFH dhfr ZEEH CHO #I R, &
SR, Mgk C, M.

1.2 EFRBERETES
RAC RN TEEFRES SHBFMF (FRS) A 2.0 X 10 "mol/L MTX B

Zhrakk THEMEH SER FEEHFR.
FIXLF 1996 F 8 H 26 HUH.
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DMEM:F12(1:1)3% 55 2 (GIBCO & BRL A 7™ & ). FBS J GIBCO A& £™=#I 5411
B, Eiidmygy# Do mEEairdire .
1.3 {¥z§

MBS FEKRFEE Belleo 5, BMAFN 2L, £ E B 670em’. KT H 3§
REE NBS AF 5, AR SL, TEFR 3.5L, SIEEEREN 192~200g. BEHRH
KEFKBE2-INGERBERVEN, RVEBE 121C S EXH 80min. ERF, HER
B gR MK,

1.4 BEFHEE

AR S%FBS IEHREA 75ml T MMM CEE 10ml), F 37C £ CO, £
TSR, RIBHEA 850ml KIEFMWIEF, H— £ 9 W NEH Belleo FIEM2L), BIEEF
B 150ml,2~4d MMBESRWMARE A FEMFRREHE., RNBOEFRG. pH HEH
7.00~7.40 Z ], SHEE A 1500/ min, HE R 35~-S0% ESIEME. BV oH ESER
BB 4T 314 0. 5mol/ L Hepes IEW I 2% ~7% 4 NaHCO, W . ERARSEEHE
HIRTEEE, 8 1~2h, HHEF M 80r/min HE 150/ min,

1.5 EPOEERIE

KA EPO-ELISA & & (Boehringer mannheim 2> &] 7= 5 ), #5860 & ¢ R EE FHF

fr. i e w i sk, RETHEERTE.
1.6 EPO #AEMRIE

FEARIURED SR v RSO E D R Fe BIHTITE,
1.7 WEN. AHOESENE

FRIENEE (R EREPHERAAFERNEERTHEFESE, WEEE Y
0~50g/L. PERFIE H M E X718 8 BE Centronic 247, BIRKH 2% 5 54 {UHTH
55, '

2 % R

2.1 YR RSNk S

BIEAARELMSMRFRER UENHEERGFEBITE, EFEREEXN 0.5~
1.0 X 10%/mi, B EF % 801/ min, 30min /5, 95% BB TG =l 5 b, BakE
EF4 1200/ min, 1h § EF# 150r/min. FEIXEIEIS% ~55% ZSMAFE, pHEF
IR 7. AL TEHTEF, pHEREE 7.00, FRVBFCERENEHRER
Wi, HEEEA pH E L HEHEEEE K ASmNERE,

RVSHGEEEFEUHEERE LT, ARAEREREGWEERESD 10/L, 8
FEENEE NV SRERET 1-3.0g/L EREHEEN, ¥MBSUaEENE
EH LS CHO TEMMATE EHEHEEN 6 ~7¢/24h/10" M, H TR R WAEFREER
Y, RBIRE AN R EHARERERS & 21g/L-d(8 1), EEEHTIR R N &#
FAREFEREF 3.0x 107/ ml, SWBEEEHF A ENEEBHEEEHL, EANSE
2f%, BEENAREAEEEEE -HEEAT, RIMWETLEH . HEEEER EE
R AL 10:1.2~1.4 55, Bl 10g/L-d BB, BiFAERN 1214 1R
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NEEREH, HES RN ER, Ak
EERK AL ESEE, mA
BREN~R(RE 2), XEEE 28
KEREER MO RE. 3L
MEMEEN ST DM RE S
Em, XEE, FER W EHE SRR, Ak
EEEHE IS/ LUT, SEER 20 25 30 35 40
1E Smmol/L LLF, 41 B33 2 7Kk T 5 [ v
e B 1 fEREFEH R R R 5 C, 4N IR M I R

ﬁﬁ%%%%&?ﬁﬁ%éﬂﬂﬂﬁ% Fig. 1  Glucose consumption rate of C, cells in packed
TEESBFHELS, SR ER,
JLFRAFN B MM, X S iR
BB, TR 3 R A B T RO AT 1~ 5 % 105/ ml 2 4],
2.2 rHuEPO B4 7=

tHuEPO WA K T 54 E H R E L, BEE MBE FE A, EAKERGES (H
3y W THRREMARAGES RGNS R RS, M ZiE T EH T rHuE-
PORYPEER L, R 8~10d /5, BT M EE =52 SFM-p, MRFEE TR
Brsh b Ft, RAK PO ARBTHE S, EEEEELYE S, FERTEYMEE, EENE
KT L, EPO & BMABAL SFM-p 3R E Y 12pg/ml, FH A B 28. 4pg/ml, B
W BAERNIRE R 71. 0mg/L-d, LA AR EFEH RS 14 FEF(E 1.
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Fig.2 Productivity of lactate and ammonia of ) packed bed bioreactor

cells in packed bed bicreator

|1 RIEHR S RS FURAE L rHUEPO ROLE R
Table 1 Comparison of rHuEPQ production between packed bed bioreactor and roiler bottles

Expression leve] of Hightest productivity Media change
culture supperent/ pg-ml ™! /mg(L-d)"? fLed™!
Roller bottle 5.1 5.1 - -
Bioreactor 28.4 71.0 2.5
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HREHERKE B IERFTEZIE, T TEEE., SHRKKETHFERFE
LEHAE 80L A (FE2), A ELISA #f1 KRR 4 50 E =ik s &Emiin
EMEHENSRER, A AR FEE.

F2 FEANFEEEBELE rHEPO FI1AR
Table 2 Results of rHuEPO produced with packed bed bioreactor

Culeuce 5% FBS medium FBS-free medium Expression level
T
Inoculation  Used voiume Culture Used volume Culture
batch ' . ) pgeml™! IU-mt™!
cells = 10° /L time/d /L time/d
1 2.1 15 8 86 19 14.7 2430
2 1.8 15 8 85 23 i5.1 2520
3 2.0 15 7 87 25 14.2 2368
3 it #®

REBWAYEEN EPO REREBEREL, AL & EPO 20 TH0%LEES,
EPO B4R E TR M4 TRBHERA BB, RUIEEERE R AL S E EPO
HRR A H. ISR EAIR B B S B, B A g B 4 A, TERE
FHA L, RINEFERREWR TR, FREKERTEREF LAR, FHRAFF R
EARRSHERARYHHEERNEE, BUTHEM, TARTENER LT FAN
PHEFELEREEEFARMERAS., IBE TEREFRERER S8

R BEFRAZRE EUEREFERRFRS, HORFRENE R EDTEE,

FEERESERIETEHNEDRE R ES L ERERRASS,

18 P S FE R 2 R 28 45 = rHuEPO, B R A R il 4055 4, 15 B0 E # F 7=
TAAEI0], g 70 R FE B8 b A B A JC UL A P4 5 5 SFMep, — MR AT 4E e 4 = 20 ~
25d, WA FHFEF 80 2 87L, RAKTPHERT, HgF LEFEPOSEHEMR 5. 1ug/
ml B EF ldpg/ml W B, X —EF= T LB, F%{EETEF‘EEEII RBETHE, % HuE-
PO 1 £ P42 T Ak

£ F X M
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Production of rHuEPO with a Serum-free Medium
in Packed Bed Bioreactor

Deng Jixian Yang Qin Cheng Xun LiLin Zhou Jiang
{ Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071)

Abstract Recombinant CHO{C; )} cells producing human erythropoietin (tHuEPQ) were cultured
with 5% FBS DMEM : F12 medium for 8--10 days in packed bed bioreactor, then rHUEPQ was pro-
duced with self-made serum-free medium (SFM-p). SFM-p medium can support the growth of C;
cells and the production of rtHUEPO. Moreover, THuEPO was easily separated from the culture super-
natant. Cell culture in the packed bed basket system using SFM-p was maintained in a stable condi-
tion for 20~ 25 days. The expression level of rHUEPQ was 12~ 28, 4mg/ .. The bicreactor produc-
tivity was 71.0mg/L- d and increased 12 ~ 14-fold aver that of the roller bottle. Glucose consumption
rate was 21g/L-d. At the end of 30 days of continuous perfusion culture, a final cell density of aver
3.0 %10’ /ml of culture volume was achieved. Since the cells were entrapped in the polyester disks,
the culture supernatant contained a few of detachment cells. Variations in lactate and ammonia pro-
duction between the reactor and roller bottle were observed, which results showed that lactate and
ammonia production of bioreactor were 3.5g/ L. and Smimol/ L. respectively, and didn’ t affect the ex-
pression of interest protein. This experiment demonstrates that SFM-p is suitable to the gro'wth and
rHUEPO production of recombinant C, in the packed bed bioreactor.

Key words rHuEPO, serum-free medium, cell culture, bioreactor
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