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Effect of pH on Proteolytic Degradation of Consensus
Interferon-a Expressed by Pichia pastoris

Sheng Zhang, Yuyou Hao, Ju Chu, Yonghong Wang, Meijin Guo, Siliang Zhang, and
Yingping Zhuang
State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai 200237, China

Abstract: We observed the heterogeneity of consensus interferon (cIFN) expressed by Pichia Pastoris, such as aggregation and
degradation. The effect of induction pH on degradation of cIFN was studied in a 5-L bioreactor. The heterogeneity of cIFN was less
serious when induced at pH 4.0~5.0. The bioactivity of the fermentation supernatant reached 2.5x10® TU/mL when pH was controlled
between 4.0 and 5.0. To seek the reason of cIFN degradation, we analyzed the activity of protease and cell mortality by flow
cytometry. At lower pH, cell mortality was higher and more protease was released. Protease activity increased at higher pH. The pro-
teolytic degradation of cIFN was enhanced at either high or low pH. The cIFN was degraded entirely when pH was 7.0, where the
protease had its optimal pH.
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Fig. 2 SDS-PAGE (a) and Western blotting (b) analyses of supernatants under different induction pH
1-2, 3-4, 5-6, 7-8: pH 3.0, 4.0, 5.0, 6.0 induced at 60, 66 h, respectively; 9: pH 7.0, induced at 66 h; M: marker
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Fig.3 Native-PAGE of supernatants under different induction pH
1: pH 3.0; 2: pH 4.0; 3: pH 5.0; 4: pH 6.0; 5: pH 7.0
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Table 1 Effect of induction pH on cIFN bioactivity

cIFN bioactivity Specific cIFN bioactivity

Induction pH ™} s 1yy/np ) (10° TU/mL/g protein)
6.0 115 0.60
5.0 2.57 123
40 2.52 151
3.0 151 111




:pH o 167
2.2 cIFN EREEZEQEEFEEN T ; 15.16%, .
4 , pH , (
2 : 4) pH 7.0, 1%~2%
, pH 4.0
pH )
, pH 6.0 , 3~7 pH
19.5 u/mL pH7.0
20 u/mL, 5
, pH
3.0 s
pH , 3 itk

cIFN
3 [4] pH
£ ,
e
?_@) pH 30 N 5
5 H
é s p ’
: , pH 7.0
<

0 10 20 30 40 50 60 70 pH m,
Induction time/h pH(6.0) pH(3.0), cIFN
B4 ARIFES pH TRIMEINEHEETE , cIFN cIFN

Fig. 4 Effect of induction pH on the activity of
extracellular protease

2.3 HRRE TR
pH

5 pH 4.0~6.0
5% 3% 2% s pH 30

16
14 1
12 1

Ratio of cell death/%
o0

0 10 20 30 40 50 60 70
Induction time/h
B 5 AEFES pH XML TR
Fig. 5 Effect of induction pH on cell mortality

REFERENCES

(1]

(2]

(3]

(4]

(5]

Blatt LM, Davis JM, Klein SB, et al. The biologic activity
and molecular characterization of a novel synthetic inter-
feron-alpha species, consensus interferon. Journal of In-
terferon and Cytokine Research, 1996, 16: 489-499.

Hao YY, Chu J, Wang YH, et al. Expression and aggrega-
tion of recombinatant human consensus interferon-o mu-
tant by Pichia pastoris. Biotechnology Letters, 2006,
28(12): 905-909.

Hao YY, Chu J, Wang YH, et al. The inhibition of aggre-
gation of recombinant human consensus interferon-o. mu-
tant during Pichia pastoris fermentation. Applied micro-
biology and biotechnology, 2007, 74: 578—584.
Macauley-Patrick S, Fazenda ML, McNeil B, et al. Het-
erologous protein production using the Pichia pastoris
expression system. Yeast, 2005, 22: 249-270.

Jahic M, Gustavsson M, Jansen A-K, et al. Analysis and
control of proteolysis of a fusion protein in Pichia pastoris
fed-batch processes. Journal of biotechnology, 2003, 102:

Journals.im.ac.cn



168

ISSN1000-3061 CN11-1998/Q

Chin J Biotech

January 25, 2008 Vol.24 No.1

(6]

(7]

45-53.

Wang JZ, Fan M. Protein Technical Handbook, Beijing:
Science Press, 2000, 111-120.

2000, 111-120

Guo RJ. The Laboratory Technology of Protein Electro-
phoresis. Beijing: Science Press, 1999.

1999.

The National Committee of Biologics Standardization.
Requirements for Biologics of China, Beijing: Chemical
Industry Press, 2000.

, 2000.

[9] Hohenblum H, Borth N, Mattanovich D. Assessing viabil-

[10]

[11]

ity and cell-associated product of recombinant protein
producing Pichia pastoris with flow cytometry. Journal of
Biotechnology, 2003, 102: 281-290
Zhang HJ, Liu DC, Yang GY. Exploring the way of deter-
mining the activity of the different proteases by UV spec-
trophotometry. Cereal & Feed Industry, 2004, 9: 44-45.

. , 2004, 9: 44-45.
Chi EY, Krishnan S, Randolph TW, Carpenter JF. Physi-
cal stability of proteins in aqueous solution: mechanism
and driving forces in nonnative protein aggregation.
Pharmaceutical Research, 2003, 20(9): 1325-1336.

Eaat Fa o pN W e aN Wl ptan ¥ Foptnp ¥ o st bW Pl pto N Fonra W W aiaa X Fo s a X N pra W P g a N 70 et Pl pa oN P e g M o, otap X ¥, g

& B SRR A4 R AT AT S &SSP AL AL

2007 3
( 8107 )

(MEDLINE )
”) Review of Plant Pathology ( N

”) Bibliographie der Pflanzenschutz literature(

( PCR

, email

2007 ,

010-64807336; 010-64807521

http://journals.im.ac.cn

Journals.im.ac.cn

s

(AJ) Abstracts of Mycology ( “

(CA)
”) Index of Fungi ( “

(BA)

”) Bibliography of Systimatic Mycology (

~= & > ’)
)
) (
(
0200004509089117425)
gg@im.ac.cn


http://202.120.96.32/QK/92934X/index.asp?CSID=%7b9053FE79-4098-4431-A1E3-4319FE6B13C3%7d
http://202.120.96.42/qk/detail.aspx?kmurl=http://www.springerlink.com/content/0724-8741&classType=2&ID=1230

	pH对毕赤酵母表达重组人复合干扰素的降解影响 
	张  盛,  郝玉有,  储  炬,  王永红,  郭美锦, 张嗣良,  庄英萍 
	关键词: pH, cIFN, 降解, 流式细胞仪 
	Effect of pH on Proteolytic Degradation of Consensus  Interferon-α Expressed by Pichia pastoris 
	Sheng Zhang, Yuyou Hao, Ju Chu, Yonghong Wang, Meijin Guo, Siliang Zhang, and Yingping Zhuang 
	Key words: pH, consensus interferon, protease, degradation, flow cytometry, Pichia pastoris 
	 




	1  材料与方法 
	1.1  菌株 
	1.3  分析方法 

	2  结果 
	2.1  pH对蛋白表达、cIFN活性和稳定性的影响 
	2.2  cIFN降解与蛋白酶活性分析 
	2.3  细胞死亡率分析 

	3  讨论 
	REFERENCES 




