4 ¥ T 12 3 38 1203),280~204,1996
Chinese Journal of  Biotechnology

FEREEEIE CHO TR T MmEIERATIR
BEZL RAL FER4E x| 4 HAH

(EXEX/EREEPTERFREN Jm  100071)

i B ELSVTREEEE CHO LIEMFXT 3% TE EMmAm A H 3 |k, 3 DMEM : F12
(1 s 1) 37 a026 040, BB EATRIR I ERY T HAHHEE 11G-SG-SFM # 11G-SE-SFM, B
11G-SG-SFM BIFHE 3T 11G 4R, HHMERERS & 5%/ FI0LE DMEM + F12 3 CHO-S-
SFM 8. A 11G-SE-SFM 1% 11G 480, MMRASE, H5FTHS 116 A% pro-
UK #7KF, pro-UK WEAAEE 5% /AN DMEM : F12 R 8 s0% EF.

*@E O RMMER. CHO TSI, THEEE

MELMBFEEENTOHRRAREEHAZESHED, BIEEE (SFM) MIfhs
B i AMTEHAR,. RAEYEHEEANETTS, SFM oW, HE—%, A
FEME, ANANTESHESSEFEMREEIFE RS ST AL, FthaEs
FRMARES EERBEARERKREN TREEENFYH ISR REREEEREY,
V5 T B 2 0 R R 5 P 4 RO L B IR R I (S 9 A R 1 BE BN A 4k fE CHO T2 40 e o gk
BREMESRCY, ERGHENAENEREXABELEFHEARBEENEE. RiTEx
DMEM : F12 (1 : 1) #7908 (b8t b, SRA IR L8 %t dtr TR Fre R MR
CHO I#41M 11G £ &R F T pro-UK RikAYM R B AT TG L F 1,

1 AR %

1.1 4Afe :

11G MR A& REE IR (pro-UK) HAEFE M dhir FRiCATREHIK, SBERSIT
HE B Y CHO-dhir- 2RI i L R B SR E bro-UK RAB MM B, REEBRAE
RS 10° AR 400~6001U/d™ (HAFE SR LRETREH®E),
1.2 HEEREERIY

'DMEM, F12, CHO-S-SFM ¥ GIBCO =, BHE. &itizEQ. D-EH. #
BEULERRAW A, BBIBSW. HE. ZEEHR Pluronic F68 W5 Sigma 44 H) . £ &8
(Ser). MEEM (Cys). HEM (Lew). FHEM (Met), DFULEF (NBS), FMEH
EE (BSA). HEAREGS. RN, M. BB, Bt 4% B, DAEYE.
JE 58 Wk e S 241 20 [ i3
1.3 DMEM : F12 (i:1) B9#$ 1t

PR K AR e v 4k B A0 KBS FE TS 80 DMEM : F12(1 = D #5485 H 57 835. 50
TR B B B AT AT 11G M AT B R B AR A R, B 4-AA-BLD B
EPrEERERE, RIS RRBEEERT.

AT 1005 F 3 F 31 S,
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290 £ #H I #B % = 12 %

1.4 &F 116 4 K SFM (11G-8G-SFM) #9igit

SRH L8 (27) I, RIAS NBS f#1#:i4k DMEM : F12 (1 : 1) gHEREEE,
VLA RRE A R R IR R AR, £ 24 FLIESFARATITANEE . IRIBSW. BIRE. MEXTE
BEW A, BSA, SR EZFAMMEESETFEIES X 116 BHA RN, WA
L9 (3*) EZMARIELE (2) EXLREHARHUBEMBITREESW B (FeSO, - 7TH,O
10pg = mi~t, CuSO, « 5H,0 25pg « ml™', ZnSO, « 7H,O 15pg » mI™Y) % 116G MlEE K
IR, W HXE ENRIKT. _
1.5 HFITIRE 116 {BFiE pro-UK §# SFM (11G-SE-SFM) #9i%it

RSB TR IRS W B MR & WIHE BSA W # 100ug « mlT'#Y 11G-SG-SFM
AR, DL11G HIE R pro-UK MZLR M IEM 845, 1 24 FLIEFFARA LS (27) EX
WA 2. MBETERAW A, METERSW B, B3P (0.5mol « L™ REREEH .
5mmol - L7, 50mmol « LTV TERHD  JEIRE W, IEMEL ZR RS WS EEP RS
% 11G M FIE pro-UK #9%m ., F 11G-SG-SFM Fl 11G-SE-SFM 7E 600ml P9 55
3 11G #IMd & /™ pro-UK,
1.6 BRI

FEITHL . BEHEHRFEREE SR L1G MM R M ¥R E BT 8 AR MTT Hf
HU A 24 FLIEFERIEFEAT 11G M AR B AR Y R A i (MTT) 2% Fluka =
o, N N-THREREB ., Triton X-100 3 E =& .
1.7 REBENE

KIS - A HE R -TARES ., REBRERE R LA S Y& 82 ir.

2 # K
2.1 116G X DMEM : F12 DS EEFEEBNF ER DMEM : F12 BiH6R L

MmgiEsm s R nE X5 #£1 WEHKLEDMEM : F12 (1: 1),
FAFER (B B, 116G HHR £ IG-SG-STM A1 11G-SE-SEM 898C7
able 1  Composition of primary eptimized
Ser, Cys, Leu fll Met 195 E B A5t DMEM 1 Fi2, 11G-SG-SFM and 11G-SE-SFM
Bk, HEE R4 FREERE TR Components Prne opimasd NG SGSRM  1IGSESTM

WM R R REREME RO DMEM  [umve. Lo

5 5 5
MFI2 ¥R S AIERERER 11G M 512/8'5“ . 3-3 3-3 3'3
ructosefg = 1! .
Mo, M E N 2X10° « ml™t, HEx Ser;mg L 30 30 30
__ . - N wlr Cys/mg» L7 : 50 50 50
24bh EREEPVHEHEEILFHET2E LZU_;mﬁ Lt 80 50 60
FEOCEOIRETD . kg Pl b 4 Efféﬁﬁffr;mtf-l-' 2 = #
A -~ 0 HEPES/ 1+ 71 5 [ 5
AAdma e R %T: # 78 D B X Nchoar/ngr{Dl_—l 1.2 1.2 1.2
DMEM : F12 #7915 4k (FF 1),  mBs/% 5 — —
— Insulin/mg + 1.7 —_ 5 5
TEM R GG R AT 116 MMAER  Boaimg - Lo - 250 . 100
. : Trare element mix B/% — ¢.5 1
AL DMEM : F12 i @i e oo 0 _ o5 -
1 pro-UK R A B H I BES g;;j;;)/mg <L - - 1?

10%~20%.

© PERERMEDARTATIESHES http ournals. im. ac. cr



BEEEISE . RN CHO THERENEEEMNTR 291

3
T_} 200 :—
w [ [IFresh medium
£ 150 | mConditioned medium
N -
5100 |
-] C
g r
.g 50 B
LA

Asp Glu Lys Thr Phe Met Ser Ala Pro Arg His Cys Gly Tyr Val lle Leu

B 1 11G flE3d DMEM : F12 P8 %8
Fig. 1 Amino acids utilization of 11G cells in DMEM : F12

2.2 11G-SG-SFM R HE ¥ 11G Al aY L F0F] X pro-UK B 250

M L8 (2 IE MR LS JAHT , 467 & NBS 93425 £ {k DMEM « F12 7, 31 A BSA.
B RAIREROER T 116G MM £, Rl BSA A5 0 R B3 . ME
TCRBEW AR EZEOMBESE RS 116G MK £ I 8 %M ., BSA,
[ R ANARIR & WO I AN & 4 H4E 0. 25~1g » L™, 5~20mg » L 'fl1 0. 5%~ 2% 17| &
HENA 116G B ERMERGHAREN.0. 5% ~1%EETERSW B 116G ARG
SRR A R, T A RO R E 20, R 1IG MR KE R SR iwE R .
HAR L ESERIRITF TE T 116 AR R & 11G-SG-SFM (£ 1), B 11G-8G-
SFM BiEHEIE 11G MM, MM 4 KA pro-UK MREZE S & 5% NBS # DMEM -
F12 3342, {B pro-UK #1533 KF R4 24Tl CHO-S-SFM 750 60% ~70% ([
2+ 3).11G MM 11G-SG-SFM A 201548, HAE KRR L pro-UK WysE ik %
WA,

100 -

10001

q”
5
|

80 -

60 | 600+

K.Y
[
[=3

40 -

Cell conc. /10 *ml™!

Pro-UK /10 + 10° -

]
=]
(=]

20

0 e
3 4 5 3 4

t/d t/d
Bz 11G MY 11G-SG-SFM F 4 M pro-UK Fik
Fig. 2 Growth and pro-UK expression of 11G cells in 11G-8G-SFM
[} CHO-5-SFM, {mm] 11G-SG-5FM, (] DMEM: F12+5%NBS
2.3 11G-SE-SFM R H3¥ 116G MiRAY 4 KF0FRIX pro-UK Y550
AT HE 11G MKITE SFM FBF TR M pro-UK Fh/KF, 8 L8 (2) EXER S
. B3P, BT RIR S B MIEEMNT 116G MEFERE pro-UK, Hi Ll B3P f#0H &
K. ZEME. BRI AW, BEEAN 116 MMEL pro-UK T BB, 18 B3P 1l
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B3 110G KT 11G-SG-SFM pa k&
Fig. 2 Growth of 11G cells in 11G-8G-SFM

A, Tnoculation, B. After 7 days cultivation
SN 11G-SG-SFM, FUMEBETERESH BORMEM WA 1% v/, ANEHMT
125 116 MM %% pro-UK B LI I & 11G-SE-SFM (3 1), 11G 40 7F 11G-SE-
SFM AR 1, HHF T pro-UK MR, pro-UK HIFRIKKF1k 800~100010/10° -
d, b CHO-S-SFM #1% 5%NBS 1 DMEM : F12 K535 2040 B3 20 %1 80% ([ 40
100

1000+

T_ B8O =
q_g g 800
[=1
S % 5 600}
2
g >
="-7 40 5 4001
© &

20 200}

| 0

1 2
t/d 1 £/d

B4 11G #HMTE LIG-SE-SFM F A K #l pro-UK Fik
Fig. 2 Growth and pro-UK expre.ssion of 115 cells in 11G-SE-SFM
[ | CHO-8-SFM, [mm} 11G-SE-SFM, DMEM: F12+45%NBS
2.4 TEREHEA F SFM 15 116G S AY4E K F0 pro-UK Fik
76 600ml BRI, 11G MIBEFREE 1. 4X 10°ml~, FJ 11G-SG-SFM 13 5d,
#1116 X 10° « ml™?, pro-UK MR #EAK T 5021U0/1¢° » d. B 11G-SE-SFM &
F, LIGHESEFEE 7 RESRIETREAR, F 13 XAMFERE 8. 8X10° - ml,
{2 pro-UK {FRE—HHRETE 8851 1261U/10° = d FI3E K.

3 i B
T A% 2 40 0 T B R (7 v 0 30 P Hlam JOF 01 57 813 FRL B ) SR 4347 2

(Limiting factor approach)®, BT I AIE SFM YA E 24, H AT 20 BT i 15 2L 240
TR FEREFNARY  FRMEMER RS ETETFERER, AERME LR A E
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REBRITEMA MR, L
KR R T 3h 40 B se A B
fE ) SFM I — R BT .
Hosio %OV {A S AR Y A F 3
BA A YNEEE Mk, M
B[S ESSE R . CHO
AT AR B M M RE A R R,
fBF CHO TR MM RES MEM
RERAREWNELERKRE TR
B o ] 1T R G L3 3 8 B iR B 9% CHO
TeEAMEEHEOANTRE, H
ML AE D& I S ARG RE A R A G

HEABREFNIES, ABWEHREENEIRE, 116 BETEN S S/HNBS 1
DMEM : F12 358 08 4 K # A B 11G-SG-SFM B33+ F 0 11G 41 #3% pro-
UK HHM AT LEME R FREN, K 11G--SG-SFM W H FEF i # 11G i £~

pro-UK 89 3ERR R AT .

FEMREFE—EFER, RURERAYEEE £ B MRERE, &
SFM ZEA R IERE A A P -— A5 ASKEMBTRMES . TIMR R & WH i
ERMAEFEDESREEAMNBEERMB LY. A& B3P iy 11G-SE-SFM 3¢ 116G
i, FA T pro-UK Tk K F a2 S, HMRAERER, FMTER pro-UK £ =R

140 ¢ 11G-SG-SFM ——— 11G-SE-SFM —— o 1200
«Cel conc. ] -
~ 120 | #pro-UK , 4 1002 -
E 100 | 1 =
- - 800 -
2wk ]
b Je00 I
g B0f ] o
= J40 =
5 0F ] 2
0 ] o
20 k q 200
0 L 1 1 I 1 L D
o 2 4 [} 8 0 12 14 18
t/d
B s fEfHEp i SFM $E3F 116G MM AT 4R B &
pro-UK Fik

Fig. 5Growth and pro-UK expression of 11G cells in
SFM in roller bottl

A KRR AT R, R pro-UK By FIEE.
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Study on Serum-free Media for Genetically-engineered
CHO Cells Producing Prourckinase

Chen Zhaolie Wu Benchuan Jia Xihua Liu Hong Xiao Chengzu
(nstitute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071)

Abstract  Bsaed on the initial optimization of DMEM/F12 (1 : 1) ,.two kinds of serum-
free media, 11G-SG-SFM and 11G-3G-SFM were formulated by using orthogonally de-
signed experiments {or the growth of genetically-engineered CHO cell line 11G and the
expression of recombinant prourckinase in suspension culture, respectively. Growth of
11G cells in 11G-SG-SFM was comparable with that observed in DMEM/F12 (1 : 1) +
5% (v/v) NBS and CHO-S-8FM. 11G cells grew slowly in 11G-SE-SFM, but secreted
relative high levels of recombinant prourikinase. The prourckinase productivity of 11G
cells in 11G-8(;-SFM reached 800~10001U/10° « d and was about 80% and 20% higher
than in DMEM/F12-+5% NBS and CHO-S-5FM, respectively.

Key words Prourkinase, genetically-enineered CHO cell, serum-free medium



