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Abstract. Streptokinase is one of the best known thrombolytic agents with widespread clinical use. However, its use is
not risk-free due to its immunogenicity, hemorrhagic complications and relatively short half-life in circulation. Specific
PEGylation of cysteine residue is a useful technique for reducing most of these complications. The aim of this study
was designing and producing a cysteine containing mutant of streptokinase, to be used for specific PEGylation. Glut-
amic acid 263, which is a surface amino acid in the structure of streptokinase protein, was selected for replacement with
cysteine amino acid by site directed mutagenesis. The Glu263 codon was changed to cysteine codon by SOEing PCR
technique. Then, the intact and mutated streptokinase genes were inserted into expression vector pET-26b (+). The co-
nstructs were transformed to Escherichia.coli Rosetta (DE3) strain and the proteins were expressed by IPTG induction.
The proteins were confirmed by SDS-PAGE and western blot analysis, purified by Ni-NTA agarose affinity chroma-
tography under denaturing condition with urea and Sephadex G-25 column was applied to remove urea to refold the pr-
oteins. This study indicated that by using aforesaid vector and host, cysteine containing mutant gene is expressed well
and it will be appropriate for specific PEGylation.

Keywords. thrombolytic, PEGylation, glutamic acid, purification
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Fig. 1. Schematic illustration of pET-26b vector and insertion site of streptokinase gene. Intact and mutated streptok-
inase genes were inserted into the vector by Ndel and Xhol restriction sites.
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Fig. 3. Gel electrophoresis of PCR products. A: Amplification of overlapped fragments containing mutation; lane 1, Fe-
rmentas DNA ladder,1kb (SM0313); lane 2, 789 base pair fragment; lane 3, 453 base pair fragment. B: Amplification of
mutated streptokinase gene; lane 1, mutated SK; lane 2, Fermentas DNA ladder, 1kb (SM0313).
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lane 1, intact streptokinase; lane 2, Mutated streptokinase; lane 3, pre-stained Blue Plus protein marker.
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Fig. 6. Diagrams of gel filtration chromatography; diagram A: separation of urea from mutated SK; diagram B: sepa-
ration of urea from intact SK; in both of diagrams the first peak is related to protein and the second peak is related to

urea.
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