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Fig.1 Physical map of expression vector pPICIK13
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Fig.2 SDS-PAGE a and Western blot b analysis of expressed
protein
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Fig.3 SDS-PAGE analysis of expressed and
purified products from bioreator
M. Protein marker
1. Fermentation supernatant
2. Purified protein after Streamline SP
3. Purified protein after Phenyl Sepharose
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Fig.4  Inhibition by recombinant K1-3 on the angiogenesis of
chicken embryonic chorioallantoic membrane

Left. Without treatment Right. Treated with recombinant K1-3

5 KI-3

Fig.5 Inhibition of recombinant K1-3 on mouse melanoma

eft. Mouse treated with recombinant K1-3 Right. Mouse without treatment
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Cloning and Expression of Kringle 1-3 Gene of Human Plasminogen
and the Purification and Bioactivity of Its Expressed Product

ZHANG Tian-Yuan LUO Jin-Xian® LU Xing-Yan
The ey laboratory of gene engineering of Ministry of Education and Department of Biochemistry  Zhongshan University ~Guangzhou 510275  China
Abstract Kringle 1-3 domain is a recently found angiogenesis inhibitor with anti-angiogenesis and anti-tumor activity. The krin-
gle 1-3 gene was amplified by PCR technique using angiostatin gene as template. After DNA sequencing the PCR product was
cloned into pPICIK resulting in recombinant plasmid pPIC9K13 which was then transformed into Pichia pastoris GS115. The high
copy integration transformants screened by PCR and G418 methods were cultivated in flasks. The K1-3 was expressed and secret-
ed to the medium and has immunogenic activity as shown by SDS-PAGE and Western blotting. High cell density culture was car-
ried out in 30-liter and 80-liter bioreactor the biomass reaches 300 OD after methanol induction and the expressed product is
200mg/L.. The fermentation supernatant was purified by Streamline SP and Phenyl Sepharose Chromatography the product ap-
pears as a single band on SDS-PAGE  with a purity of 95% ~ 96% . The purified product has anti-angiogenesis and anti-tumor

activity .
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