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ABSTRACT Objective: To screen and domesticate the adherent cultured CHO cells to obtain high expression of cell suspension
culture for production of recombinant human erythropoietin erythropoietin (rHUEPO). Methods: Using 96-well and 24-well plates culture
method to screen and domesticate the highly expressing CHO cell strain. Acclimate the high expression cell strain and make it suitable
for suspension culture. It's inoculated into the bioreactor in serum-free culture after amplified by the shake flask, and monitoring of
glucose content, measuring rHUEPO expression of daily. Results: The suspension culture of CHO cell production of rHUEPO has short
production period, higher expression than adherent culture. On the other hand, it is easy to operate and scale-up, but not easy to pollute.
Furthermore, we established of the CHO cell strain for suspension culture,which provided a technical basis for industrial production of
CHO cells the rHUEPO. Conclusion: After process optimization, the use of serum-free suspension culture production of erythropoietin
average expression has high, short production period, low cost of production.than adherent culture.
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DMEM 10% SAFC % 0.625% 0% o B001
. B001 AmProtein 5 x 10° cells/ mL CHO-EPO .
FOO1 AmProtein SFM SAFC  37C 5% CO,
o 1.2.3 CHO-EPO
112 0.25% Gibco B001 250 mL 1000 mL 3L
. ELISA R&D 5 x 10°cells/ mL 37°C 80 rpm 5 %
CO, o
1.1.3 22 124 CHO-
L( Nalgene ) 5L Celligen Plus EPO 37C 80 rpm
1.2 D.0. 60% pH 7.3 B001 o
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Corning 0.25 % rHUEPO
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Corning CHO-EPO 5 rHUEPO rHUEPO 5000 1U/mL
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48 h Dot-blot R rHUEPO rHUEPO IU =rHUEPO
rHUEPO CHO-EPO 24 IU/mL x rHUEPO
70 % rHUEPO
1000 pL SFM 48 h Dot-blot CHO-EPO rHUEPO
. D.O. pH
122 rHUEPO CHO-EPO L
T 25 cm? Ly 49 rHUEPO 4 4
0.25 % = 7+ 0.5
T75 cm? Corning 10L rHUEPO 5000 1U/mL .
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Table 1 Ly(4°) Orthogonal Design
A B C D
Level Inoculation density o D.O. Expression stage
L Agitation speed rpm % oH
1 3x 10° 50 45 7.25
2 4% 10° 60 50 7.20
3 5% 10° 70 55 7.15
4 6x 10° 80 60 7.10
125 CHO-EPO rHUEPO
5 x 10° cells/ rHUEPO o
mL, 37C 110 rpm D.O.50 pH7.3 126 rHUEPO ELISA
CHO-EPO . 6 R
37C 110 rpm D.0.50 pH7.2 SFM GOD-POD o
CHO-EPO rHUEPO . 127 rHUEPO SPSS11.5
(215 rHUEPO
rHUEPO rHUEPO 5000 IU/mL 2
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Fig.1 96 well plate cell screening results Fig.2 24 well plate cell screening results
2
Table 2 Result of orthogonal experiment
Serial number A B C D EPO Activity
1U/mL
1 1 1 1 1 14051
2 1 2 2 2 14461
3 1 3 3 3 15989
4 1 4 4 4 15102
5 2 1 2 3 15111
6 2 2 1 4 15265
7 2 3 4 1 14834
8 2 4 3 2 15001
9 3 1 3 4 16080
10 3 2 4 3 16401
11 3 3 1 2 16310
12 3 4 2 1 14243
13 4 1 4 2 16121
14 4 2 3 1 14912
15 4 3 2 4 15511
16 4 4 1 3 15502
K1 14900.75 15340.75 15282.00 14510.00
K2 15052.75 15259.75 14831.50 15473.25
K3 15758.50 15661.00 15495.50 15750.75
K4 15512.50 14962.00 15614.50 15489.50
R 857.75 699.00 783.00 1240.75
2.2 0.027 D 0.007
2 3, (P 0.01 0.05).,, 2 K R

3 A 0.018 B 0.044 C rHUEPO D>A>C>B
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Table 3 Anova results of Between-Subjects Effects

Source Type 11l Sum of df Mean Square F Sig.
Squares
Corrected Model 7891716.500(a) 12 657643.042 20.352 0.015
Intercept 3748316952.250 1 3748316952.250 115997.585 0.000
A 1901398.250 3 633799.417 19.614 0.018
B 990830.250 3 330276.750 10.221 0.044
C 1427234.750 3 475744917 14.723 0.027
D 3572253.250 3 1190751.083 36.850 0.007
Error 96941.250 3 32313.750
Total 3756305610.000 16
Corrected Total 7988657.750 15

Note: a R Squared = .988 (Adjusted R Squared =.939); Dependent Variable: rHUEPO expression IU/mL.
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PO 1.80x 10%1U,
6.67 10.2L rHUEPO 16471 IU/mL
rHUEPO 1.68x 108 1U,
3
620 rHUEPO
rHUEPO o
rHUEPO CHO-EPO
CHO rHUEPO o
rHUEPO
o CHO-EPO rHUEPO

References

[1] Lin FK, Suggs S, Lin CH, et al.Cloning and expression of the human
erythropoietin gene [J]. Pro Natl Acad Sci USA, 1985, 82:7580-7586

[2] Littlewood JT. Erthropoietin for the treatment of anemia associated
with hematological malignancy [J]. Hematol Oncol, 2001, 19: 19-30

[3] Cuzzole M, Mercurial F, Brugnara C. Use of recombinant human erth-
ropoietin outside the setting of uremia [J]. Blood, 1997, 84: 4248-4267

[4] Oster W, Schindel F, Heinrichs H, et al. Clinical evalution of erythrop-
oietin(EPO) in oncology Behring Inst [J]. Mitt, 1991, 90: 62-68

[5] Reid CDL, Fidler J, Oliver DO, et al. Erythroid progenitor cell kinetics
in chronic haemodialysis patients responding to treatment with recomb-
inant human erythropoietin [J]. British Journal of Haematology, 1988, 70:
375-380

[6] Keen MJ, Rapson NT. Development of a serum-free culture media for
the large scale production of recombinant protein from a Chinese
hamster ovary cell line [J]. Cytotechnology, 1995, 17: 153-163

[7

—

Semenza GL. Regulation of erythropoietin production. New insights
into molecular mechanisms of oxygen homeostasis. Hematol Oncol
Clin North Am. 1994, 8(5): 863-867
(8] A&, o F ARk ERES [M] A A5 g4k, 2005
549-556
Shamu BJ. Molecular Cloning A Laboratory Manual
Science Press, 2005: 549-556
[9] #3K, 4 2, AW A, 5. 1CHO tmfia & d ik is 5 A & 53 7% [J].
4o F B0 T K 2 23R, 2004, 30(1): 38-42
Huang Bin, Niu Hong-xing, Zhu Ming-Long, et al. rCHO cells in

[M]. Beijing:

serumfree adaptation and suspension culture [J]. Journal of East China
University of Science and Technology, 2004, 30(1): 38-42

5052



- 5052 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.26 SEP.2012

activity[J]. Proc Natl Acad Sci U S A 1992, (89):7208-7212

[17] Thiel G, Blatt M R, Fricker M D, et al. Modulation of K+ channels in
Vicia stomatal guard cells by peptide homologs to the auxin-binding
protein C terminus[J]. Proc Natl Acad Sci U S A, 1993, (90):11493-
11497

[18] Leblanc N. A novel immunological approach establishes that the aux-
in-binding protein, Nt-abp1, is an element involved in auxin signaling
at the plasmamembrane[J]. J Biol Chem, 1999, (274):28314-28320

[19] Bauly J M. Overexpression of auxin-binding protein enhances the se-
nsitivity of guard cells to auxin[J]. Plant Physiol, 2000, (124):1229-
1238

[20] Tian H, Klambt D, Jones A M. Auxin-binding protein 1 does not bind
auxin within the endoplasmic reticulum despite this being the predo-

minant subcellular location for this hormone receptor[J]. J Biol Chem,

1995, (270):26962-26969
[21] Henderson J. Retention of maize auxin-binding protein in the endop-
lasmic reticulum: quantifying escape and the role of auxin[J]. Planta,
1997, (202):313-323
[22] Li Jin, Wu Zhao-yang, Xiao Lang-tao, et al. A Novel Piezoelectric
Biosensor for the Detection of Phytohormone B -Indole Acetic Acid
[J]. Analytical Sciences, 2002, 18(1):1-5
[23] Li Jin, Xiao Lang-tao, Zeng Guang-ming, et al. A Renewable Amper-
ometric Immunosensor for Phytohormone g-indole Acetic Acid Assay
[J]. Analytica Chimica Acta, 2003, 494(1):177-185
[24] Wang Ruo-zhong, Xiao Lang-tao, Yang Ming-hui, et al. Amperomet-
ric Determination of Indole-3-acetic Acid Based on Platinum Nanow-
ires and Carbon Nanotubes [J]. Chinese Chemical Letters, 2006, 17
(12):1585-1588

5056

[10] Ozturk SS, Palsson BO. Physiological changes during the adaption of
hybridoma cells [J]. Biochemical and Botechnology, 1991, 37: 35-46

[11] # &%, 5 R, 2% F ik [M]. 37 AR T4 # ik, 1993:
258-259
Huang Zhi-hong, Fang Ji-gian. Mathematical Statistics [M]. Beijing:
People's Medical Publishing House, 1993: 258-259

[12] = iy EMAM LML R F P ek BB PR A R e ad
#re [J]. F B A Ak, 1999, 12(4): 227-228
Wang Dong-hai. Recombinant human erythropoietin erythropoietin
hormone in sialic acid content on the in vivo biological activity [J].
Chinese Journal of Biological Products, 1999, 12(4): 227-228

[13] #kside, &8, REF, & . CHO ik ikatsn [J]. wo A2
A3 2 . 2007, 29(1): 3-5
Zheng Li-heng, Li Heng, Song Gui-gin, et al. CHO serum-free medium
for research [J]. Journal of Physiological Sciences, 2007, 29(1): 3-5

[14] W:na 2\, ¥ AR Shipmie o if 35 R A A L R []. A4 TA2
JE ,1994, 14( 5): 23-27
Chen Zhao-lie, Xiao Cheng-zu. Serum-free medium be using culture
Animal cells and its application[J]. Advances in bioengineering, 1994,
14(5): 23-27

[15] wpMede, B2 5. CHO ik ik R Amt o #rit e [J]. A4 242k
JE. 2000, 20( 4): 23-25

Shen Ye-hua, Geng Xin-du. CHO cell expression system progress [J].
Advances in bioengineering, 2000, 20(4): 23-25

[16] Keen MJ, Rapson NT. Development of a serum free culture media for
the large scale production of recombinant protein from a Chinesehams
terovary cell line [J]. cyrotechnology, 1995, I7: 153-163

[17] Glassy MC, Tharakan JP, Chao PC. Serum free media inhybridom a
culture and monoclonal anlibody production [J]. Biochemical and
Biotechnology, 1988, 32: 1015-1028

[18] A iF g, x) &k, &, S Sk 4 il A e 7 38 AR 0 04 & 0 i [].
A LA, 1996, 16(1): 45-49
Yu Ze-hua, Liu Dong-lian, Chen Qu-hou. Insect cell research progress
in serum-free medium [J]. Biological Engineering Progress, 1996, 16
(1): 45-49

[19] 2% F, TR, #: 25 E = DMEM £ CHO i3 77 F 4 55 A
[ B ls R E 5 % &bim K A4 FHA B RAE, 2003
19-20
Wang Zhi-yu, Wang Jia-feng. Import and domestic DMEM in CHO
cell culture [J]. Chinese Clinical Practice Forum. Changchun: Ji Lin
Science and Technology Press, 2003: 19-20

[20] A& R5%. AP AMZ [MLAT ZHFHF dit, 1999: 156-160
Xiong Zong-gui. Biotechnology pharmaceutical [M]. Higher Educati-
on Press Of Beijing, 1999: 156-160



