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Exploration of a novel blood-coagulation cascade in vertebrate
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Heterodontus japonicus C-type lectin (HjCL), which was isolated from
bullhead shark skin,is known to show procoagulant activity. However, how HjCL propagates the blood
coagulation pathway has been in black box. In this study, we searched for the target factor of HjCL
in the shark plasma and revealed the complete picture of the novel blood coagulation cascade.
Addition of HjCL to the shark plasma converted a 120-kDa protein to multiple fragments. Internal
amino acid sequences of 120-kDa protein determined with de novo sequencing were matched to the amino

acid sequence of the shark prothrombin (ProT). Moreover, HjCL induced the cleavage of the shark
ProT purified form plasma, suggesting that HjCL directly affects on the zymogen.It was also revealed
that HjCL generates the active enzyme thrombin from ProT. Finally, the fibrin-gel formation was
detected from the mixture of HjCL, ProT and fibrinogen. Taken together, it is concluded that HjCL
acts as a trigger of a novel coagulation cascade.
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