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Abstract To combine the fibrinolytic with anticoagulant activities for therapy of thrombotic deseases a fusion protein made of
tissue-type plasminogen activator t-PA  and hirudin was constructed and expressed in Pichia pastoris . To improve thrombolytic
properties of t-PA and reduce bleeding side effect of hirudin FXa-recognition sequence was introduced between t-PA and hirudin
molecules. The anticoagulant activity of hirudin can be target-released through cleavage of FXa at thrombus site. t-PA gene and
hirudin gene with FXa-recognition sequence at its 5'-terminal were obtained by RT-PCR and PCR respectively. The fusion protein
gene was cloned into plasmid pIC9K and electroporated into the genome of Pichia pastoris GS115. The expression of fusion
protein was induced by methanol in shaking flask and secreted into the culture medium. Two forms of the fusion protein single-
chain and double-chain linked by a disulfide bond due to the cleveage of t-PA at Arg275-11e276 ~ were obtained. The intact
fusion protein retained the fibrinolytic activity but lacked any anticoagulant activity. After cleavage by FXa the fusion protein
liberated intact free hirudin to exert its anticoagulant activity. So the fusion protein is a bifunctional molecule having good

prospect to develop into a new targeted therapeutic agent with reduced bleeding side effect for thrombotic diseases.

Key words fusion protein tissue-type plasminogen activator hirudin thrombolysis anticoagulation
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CAT GTT GTC ACG AAT CC-3' 3 FXa
Bln 5'-C CCT
AGG ATC GAA GGT CGT ATT ACT TAC ACT GAT TGT
ACG GAA TC-3' 4 Not [
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r/min ODgy=2~6 Xho I Not 1 1900bp
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Fig.1 Restriction analysis of recombination plasmid pIC9K-TFXH t-PA  Arg275-11€276
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Fig.4  Non-reducing PAGE of fusion protein expressed
by GS115/pICOK-TFXH
1 induced for 24h 2 induced for 48h 3 induced for 72h 4 induced for
96h 5 molecular weight standard 6 sample before induction.
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