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Fig.2 Hydrolyzed contents of the NHS—mPEG under different
molecular weights at pH 9.0 with reaction time
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Table 2 The optimized reaction conditions of PEGylated
rhIFN-a-2a with different molecular weight

PEG molecular Temperature  Concentration ~ PEG:rhIFN-o-2a
weight P ('C) (mg/mL) (molar ratio)
5000 7.0 4 0.2 5:1
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20000 8.0 25 0.3 10:1
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Fig.3 Spectrum of PEGylated rhIFN-a-2a products with different
molecular weights separated by ion exchange chromatography
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Fig.4 SDS-PAGE profiles of PEGylated rhIFN-a-2a products before and after separation using ion exchange chromatography
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Table 3 Summary of in vitro activity recovery rates of the
mono-PEG-rhIFN-a-2a with different molecular weights

Product Activity recovery rate (%)
Control (unmodified rhIFN-o.-2a) 100
NHS-mPEGS5000-rhIFN-o.-2a 42
NHS-mPEG10000-rhIFN-a-2a 35
NHS-mPEG20000-rhIFN-o.-2a 26

4 2 B

T TR T EMEN R NHS-mPEG, %
ST HKIREN )12 M%) thIFN-a-2a HEAT AL 2215 M6 4%
-, SDS—-PAGE LKA I &5 G AR S LG PRI, 4
ST ARG F AR BB A R A B 4. R
BEA A7) 1B, BOE R  S B R)  N E E
BB R N A A, ARAME R BURAE TR, (HAE
iR O TR GO w775 E S %
i, HLRHE R 431 S0 A S Pk R i AR I 8, A
FERA- T, PR DL 25BL, RER ] NHS-mPEG20000

AR 4 W T IR S S H N e
S k-

[1] BEM, U, Pl EABKR Z R e & AL B 2T
FUPHIR A [J]. R S A B R, 1993, 20(4): 267-270.

[2] Davis-Daneshfar A, Boni R, Von Wussow P, et al. Adjuvant
Immunotherapy in Malignant Melanoma: Impact of Antibody
Formation against Interferon-Alpha on Immunoparameters in vivo [J].
J. Immunother., 1997, 20(3): 208-213.

[3] Bailon P, Palleroni A, Schaffer C A, et al. Rational Design of a Potent,
Long-lasting Form of Interferon: A 40 kDa Branched Polyethylene
Glycol-tonjugated Interferon-2a for the Treatment of Hepatitis C [J].
Bioconjugate Chem., 2001, 12: 195-202.

[4] Zalipsky S, Barany G. Facile Synthesis of o-Hydroxyl-Q-
carboxymethylpolyethylene Oxide [J]. J. Bioact. Compat. Polym.,
1990, 5: 227-237.

[5] EZRZ S IEEER. hEAD SRR [S]. 2000. 672.

[6] Laemmli U K. Cleavage of Structural Protein during the Assembly of
the Head of Bacteriophage T4 [J]. Nature, 1970, 227: 680—685.

[7] Swain M, Ross N W. A Silver Stain Protocol for Proteins Yielding
High Resolution and Transparent Background in Sodium Dodecyl
Sulfate—Polyacrylamide Gels [J]. Electrophoresis, 1995, 16: 948-951.

[8] Okabe M, Asano M, Kuga T. In vitro and in vivo Hematopoietic Effect
of Mutant Human Granulocyte Colony Stimulating Factor [J]. Blood,
1990, 75: 1783—-1788.

[9] Sprial A B, Herik-Oudijk I E, Winkel J G J. A Single Injection of
Polyethylene—Glycol ~ Granulocyte  Colony-stimulating
Strongly Prolongs Survival of Mice with Systemic Candidiasis [J].
Cytokine, 2000, 12(6): 666—-670.

Factor

Preparation and Characterization of the rhIFN-a-2a Modified by
Polyethylene Glycol with Different Molecular Weights

ZHANG Lin-lin'?, ZHENG Chun-yang', LEI Jian-du', MA Guang-hui', SU Zhi-guo'

(1. State Key Lab. Biochem. Eng., Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100080, China;
2. School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Monomethoxy polyethylene glycol with different molecular weights (mPEG5000, 10000 and 20000) were prepared using
activated N-hydroxysuccinimede (NHS). NHS-mPEG was investigated by hydrolysis kinetics. Through the experiments based on

orthogonal design, the optimized reaction conditions could be proposed to obtain a single PEG chain attached onto the rhIFN-a-2a. Ion

exchange chromatography was used to separate and purify PEGylated rhIFN-a-2a products from unPEGylated rhIFN-a-2a. PEGylated

rhIFN-a-2a with different molecular weights was contrasted by in vitro bioactivity and protein recovery rate. It was revealed that with

the increase of molecular weight of NHS—mPEG, the modification reaction conditions were higher and the in vitro bioactivity was lower,

but the protein recovery rate was increased.

Key words: polyethylene glycol; rhIFN-o-2a; chemical modification



