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Optimization of Serum-Free Medium for Culturing Recombined CHO
Expressing HSA/IL2

MIAO Yana', XIONG Wendian', WAN Aini*, ZHANG Jingjing', CAI Yanfei', CHEN Yun', JIN fian™
(1. School of Pharmaceutics Science,Jiangnan University, Wuxi 214122, China 2. School of Biotechnology,
Jiangnan University , Wuxi 214122, China)

Abstract. To optimize a serum-free medium for high cell density of CHO cells expressing HSA/IL2.
CHO expressing HSA/IL2 cells were cultured in M1 medium supplemented with three kinds of
hydrolysate [yeast extract (YE),soytone (Soy)and tryptone (Tyr)]and different concentrations
[1.0,2.5,5.0,10.0 g/L]to evaluate the effects of additives on cell density,cell viability,cell cycle,
apoptosis and protein expression level. M1 medium supplemented with 5.0 g/ YE could
significantly promote cell growth and enhance the expression level of HSA/IL2. The maximum
viable cell density was 9.95x10° cells/ml and the expression level of HSA/IL2 reached 104.06 mg/L,

respectively , which represent an increase of 42% and 51% in comparison with the control group. In

Kt B 2016-12-06
EEWAE: H%K 863 11T H ( 2014AA021003),
*BEEE & B (1960—), B Wb AR WAL IT S A W, E NG T 2 BRI AR T 2 W) 254K B ) S AR AT AR
E-mail : jinjian31@163.com
SIAAR: WK, fESCit J7 Z e 4. K3k HSA/IL2 B T 41 CHO 20 i i T8 LV 15 75 B AL B 5 ()], & S5 R 524 ,2019,38
(06):95-101.

A& S5 4t £ 2L 2019 FE 38 5% 6 1



RESEARCH ARTICLE

MIAO Yana,et al: Optimization of Serum-Free Medium for Culturing

Recombined CHO Expressing HSA/IL2

addition, YE affected cell cycle in different cell culture phases. In logarithmic growth phase, YE

could increase the percent of S phase for cell growth;In the stationary phase, YE could increase the

percent of G1 phase for enhancing protein expression.

Keywords: CHO cell, medium optimization, hydrolysate, cell cycle

A 2 —Ff A 40 0 2 B4 R YT 40 A A=
KA 40 70, S 20 4 IL2 7EIR 7 R |
ML IR BRI A8 LA B B E Bk A P 9 YR B
1 EROR AR BT L2 A4 7 /N R 2
B LL B BT — 5 0 S e U L 2 S g i U
N5 R 2 TL2 A2 W R 3R A%, 0 8 7 0 S
PR T 1L2 AN H . HSA Rl & HR S8 T 4 Fh R
4R A B T 5 HSA A A& #3859, &
7 B A i pPICOK-HAS/IL2 Sk, I i e A HE R
fetk, 2lifb45 3] HAS/IL2 fl G 8 AN 08 [ G P
I i HASUER S A = % 12.34 he 5 I0F
FER R B, B R 1k HSA BlvG & I R AE B
Jo RS PR OR X — R B R AL AR B4 | X BB R
FIDH 2 BR ] T B R BRIk 1L-2 @la & A AR
W E G BLOF S 40 8 (Chinese hamster ovary cells,
CHO Cells) N CHA7 54 3L & sk e ik fig o, i B
AR B SRR AT S AR T, O RB R UE B 1 B Y
Bl AL Tl A i = R (O =i N
F 5B O i pMH3-HAS-TL2 ks, 3 L5k A
CHO #ii g, 7 1%t ) 2 15 HSA/IL2 /) CHO itk , 2
B U0 15 37 T 2l Ak 3K 45 15 PR 38 45 i HSA/IL2 fil
BEM, YT RS Y R RO Ak S5 )
A CHO 4 j 5 324754 m) B 25 ke, an 4l i Ak
2 PG (e B K LR 6.0x10° cells/mlL) \HSA/
L2 KR (U 53 mg/L) %,

TR A IR 0 3L 3h 4 40 B R ARS8 R A 5 R
I I A R W I Wik e LS W N E 1 ST
it — € LB I3 B8 A ZUBE IO , SR 20 L 3
FE E JC I T B8 35 03 2 AR 0 15 95 S A g SE
BIFARAS o Bl X B0 A L 5 AR S O TR A
2l it 4 A AR U A 4 1R 3 T A0 A R 1Y T
I3 85 35 45 AR W B9 32 20 5N, H AT, BRI
BE SR 0 TF 2 A — 5 1 AR (F DR 44 i ik ) A
A e FIE, 7 Ak 14 TG I 37 % 3% AT S E Tl 1 4 R 4
Rk f v % B AR R R R AR TR oK . IR, A4k
TE A A A R A R 2 3k IR B AR TG I Y R 7R

FE Ry A R R SR 1 S BE In) f  — | AR JBK
AL A Z K T, 1 L&A AR MR IR
2 WYL A 3R A R E SR B X A0 AR
AR R T B 7= ) 3 3k S AR A B 7 A AR R U
VERT ., B2 5 i as in ek 11 WK i 40 3 S — DBt
AR B SR SR T T T PR AR AR A i B 5
[T T R 1R /v e 1 51 W 2 (1 /o ) o N P
8% )32 o 1 20 4 40 4 37 4k

ARSCHRIPAL T 3 R BRI, 4r 0l R
EEM (WK ) . R (A oK i
W) RS U (R K f 90 ) A Sk 35 5% 5L 85 711
XF CHO #HMaAE 4 4 i 2 | H Y & 1 HSA/IL2 &
K 4 AR B PR T s

i MEREEE I

1.1 #patk

ik HSA-IL2 flvG & H 1Y CHO-S 4 i bk i A
S5 A AL
1.2 FEiXF

PRSI (YE ) LR 528 1 (Soytone ) K B4R
F1 R (Tyrtone ) , 106 {1 A8 T4 )47 BRZA &) s M1
R TC ML VR RE FR A M1 SRR 57 5 Feed 3,3
W 5 75N R A A IR F]
1.3 HpatEsF

At B SR . B UL 2%x10° cells/ml A4 %85 & 4
T 150 mL #5555 52 A 30 mL, # T 37 °C.100
v/min [ FE IR S

FLNEEF% . KA LA 2x10° cells/mL ()% JE 322
Fi T 250 mL $BH, 55 7R T 50 mL, 4 M85 5 2 5
3 K IAN L 55 5L Feed 3, F- 4 3578 % 1 I 2
WHE N 2~3 /L, 55 4 K EFREIERFEE 34 C, 4008
T A 80% I 45 o 15 5%
1.4 SHFA%
14.1 @R EEAE A& A 3 EUL,
2% [H Nexcelom Cellometer 23 &) 72 0, 5% F 6 W i Y4

L 0 E A0 4 R R ST 22 ) 40 AR R R R

IEEE JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.6 2019



HEL X

ST 4. &k HSA/L2 49 £40 CHO /i th £ o ik 3 30 AR AL AT 2

HIES 8

142 ®oZamEkEME  JREREAEAD

IR & W H EiE S A A R

1.4.3 mie B2 B 5x10° NG 4,4 °C .,

1 000 t/min &0 5 min, 7¢ 35 . PBS YEi% 2 Ik,

JIA 1 mL 9K 2B, =20 CokFERAEE B, B0 i gk

A, AR L 8E (P il PRI e A2 EA 7 o0
WA, W 3 BD A H]

144 @i =l &  FITC Annexin V 8 T2 &

A&, W EH BD 28] H TR 4 T

145 HdmalE B R, 1T R EK

IXERA PR A D H 52 B 0 T

146 Ry HNE  Agilent—1260 KU 5 KOR A

AL BT LR AP 2k i, A1 AY . Venusil AA,S um,

4.6x250 mm,, 18 & L& ILFR bR, W 1 3 [E Wako

NN

WP

21 SHEFRFHESRAKBYREIRE

AN TR A 288 R AN [R) Jo 5 W T K A A kT 4 i A
K=Y R A I mE, Ry T WA [F K fE )
Xt CHO 40 A K K HSA/L2 Fikmy &, L M1 K
XFHEZH (0 /L 41),3 Bl K f# ) (Soy [ Tyr . YE) S HOR
A 2 Jo e W (1.0,2.5.,5.0.10.0 ¢/L) J 38 dl , 4%
WK, 50 oL AR L, 3 Rk i35 nT #2540
B Soy A AR BT LW YE Tyr 20 (1.0.2.5 ¢/L)
P& 15 41 M %% BE (& 1 (a)) A HSA/IL2 ik & (K 1
(b)) AN & 5 = I vk B YE Tyr 41(5.0.,10.0
of L) 4 55 41 B 2% R HSA/IL2 26 3k 1 A i H. 2%
AR ;5.0 ¢/L YE 4142 = HSA/IL2 ik =AEH
53508

1o MOYL W10 2S5yl M50 W10

25 /(  10° cells/mL)
W

(=}

YE Tyr Soy
() o5 200 2

_-Og/L 10yl W25/ M50/l H10¢/L

50
2
£
s
)
&
=
3
jas}
Soy Tyr YE
(b) H 7R FTHSA/TL2 38 ik
B1 AR BURERERENARTERENERRE
BRI

Fig. 1 Effects of hydrolysate concentration on cell density
and HSA/IL2 production

TR HEAS TR K figg 4y e A [ T 4 58 o 240
Ji %5 B2 A HSA/IL2 Rk BV 22 57 L Cul Co (B
JINAS ] J5T i ¥ B2 7K At ) 20 fie e 200 ML 9 T 5 0 IR
B¢ rei 200 B8 B LU AEL ) 0 Mo/ Mo (TS IS [R] Jo S 32
JK A ) A B HRY EE 1 R K S IR R H R
WA E) e br, OB, e o 40 i 4 3
i HSA/IL2 22355 A FH A Itk | DA 2 7 fit )
(YNGR iR7 3

#1 YE 4 Cp/Co M, /M, Lt {E
Table 1 C,./CyM,./M, of YE group

Foc e 4t % S E RSN
ZH 5 ClC, M,./M,
3 10° cells/mL #/(mg/L) /Mo

1.0 g/LL 6.8 1.09 274 1.27
2.5 g/L 7.72 1.24 30.9 1.43
5.0 g/L 9.95 1.40 46.5 2.15
10.0 g/L 8.50 1.39 45.9 2.12

w1 fros (YE dh11),5.0 o/L A1 C,u/Co
K Mo /My 6K, 5050 1.4 1215, 68 5.0 ¢/l YE
P 5 AN % B R HSA/IL2 ik s A I B 8, (R
WEHE 5.0 /L YE A5 D07 I oz & vk 22 IF 247 3 m
RiFRS8e . (Tyr A1 Soy 4 5 It 7K fifk 0 o 2 vk J3E 244
5.0 g/L)
22 mMEFEREEPKBOCTHARERRBENE
HRIEHMm

TSNS SR 02 Lo G 5% S L A A i A
185 BUAM IR RS 55 5 N8 3% — O 1T DU R
R 77 R AN 2 R W AR R R, 55— J7 T ] DL AE
A0 AR A e 3k H B H LI TR AR
PRI B 2 25 i in 5 37 J7 2R B A A0 5 bt

LRSSt HRLZIR 20195 £ 3BEE 6 M




RESEARCH ARTICLE

MIAO Yana,et al: Optimization of Serum-Free Medium for Culturing

Recombined CHO Expressing HSA/IL2

PRl A 2 1 e HF I ), 38 8 AR P R0 . RS E
AE AR IR A5, B T 1.3 Wi o7
T AOF BB AP 250 . TR, SR ATt in 5 5% 5 X
HE— 2B 5E 3 B AR 11T K A 0 % 40 1 A 4 S HSA/
1.2 FkBIMEH . LA M1 A5t BE4L (Control 41),5.0 /L.
) YE . Tyr Soy N5 4H , A&l 2(a) iz, Soy 441
Jifa 53 B 1% 2R mE = T Control 2H, F5FERTEIN O d;
YE 20 Tyr HA0MI 5 32 5 [0 11 d, YE 2 Tyr 2040
it % FE R IE SRR AT T 5 4 RIFIR,YE 4|
Tyr 26 40 1 % £ 75 T Control 41 Soy 41 ;4~11 d,YE
2 Tyr 2H 40 Jf %5 B S 0% 6 R 28 5 T Control 2H | Soy
H, EREW, & 5.0 gL YE 5 Tyr 9 M1 B 573
P v 0 N 2 R R0 AR T e O ELRE % 4 K 4 Jif
Fr SRt

—o- Control —+ Soy -« YE -4 Tyr
204 1100

i B3 /(< 106 cells/mL)
1%

50

o 1 2 3 4 5 6 7 8 9 10 11
FEFRIR /d
(O ERSEZIEES Y
150
-e- Control —v- Soy -=~ YE - Tyr

100 |

50

HSA/IL22E k7t (mg/L)

1 2 3 4 5 6 7 8 9 10 11
Rl /d
(b) H YR THSA/L2F ik 1

2 FRnE SR e R E KR 3T 4 B 2 E R HSA/IL2 k%
BRI
Fig. 2 Fed-batch culture using M1supplemented with 5 g/L.
of different hydrolasates
& 2(b) iR, 5 Control 41A4H I, YE 41 HSA/
12 Fik e s, HKR Tyr 41 ;Soy 41 HSA/IL2 %
KBS T Control 41, VA BZ5 SR ERH ., KHi3R3E M1
RN 3 R K f# 9 (YE Tyr Soy) i, YE $2 /5 40 ity

WERE TG R HSA/L2 23 5o AE i A d

AN ) 1 2 F 5 K i 0 %ok A e A A R A
225 W3 XTI N SRR AN R K g AT IR G, A
AR B R H PR N 2 L AR ST R 3 Rk
i Wy i — i HLBR A IS, AN 2 AN HAS/IL2 ik
EANME ERE ., It uii, R IR I A AL
T U 1E A 18 WU N4 4y, T HL R I R R
L7/l
23 EHIREY YE B3 CHO 4Hha 4 K & HSA/
IL2 RiENEBHNFIRER

TR A BUK Y YE {2 #F CHO 41 A=
KA HSA/L2 Fak IR A X G523 B K YE
QLR IS A0 S5 A0 R T A e AR A T A
231 HEERFrea WRRHRGEYSE B BKE Y R
BB e 5 PR R T BT R T B A T
2 L 1 A IR AL I R 5 AN TR K il 0 1 85 3 KR
75 AT RN IF 4B (R 2)

®2 SARKBYHEHRESEEE

Table 2 Osmolalities of M1 medium supplemented with

different hydrolysates
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