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Diverse biological functions of thrombomodulin in cells and wound healing

Thrombomodulin (TM) is a type I transmembrane glycoprotein that was formerly identified as an anticoagulant factor 
in endothelial cells (ECs) in 1982. It can form a complex with thrombin to facilitate the activation of protein C in the 

blood circulation. The activated protein C will catalyze the cleavage and inactivation of coagulation factors to constrain 
the blood coagulation cascade. However, TM was also identified in various cell types which do not have direct contact 
with blood circulation, indicating that TM may have distinct biological functions in different cell types and contexts. 

In our studies we demonstrated that TM was highly concentrated at the cell-cell contact region in ECs and keratinocytes, 
where it functions as an adhesion protein, in conjunction with cadherin/occludin, to stabilize cell-cell junctions. Moreover, 
we also demonstrated that lectin domain of TM is essential for cell-cell adhesion and LeY oligo-saccharide is the ligand 
of the lectin domain. The cytoplasmic domain of TM can be anchored to F-actin through actin linker protein ezrin. In 
addition, TM expression is involved in the epithelial/mesenchymal transition in cancer cells. 

On the other hands, we demonstrated that TM functions as a novel plasminogen (Plg) receptor in migrating cells. The 
dissociation constant of Plg and TM is about 10-7M as determined by Biacore plasma resonance system. TM, plg and 
urokinase Plg activator was colocalized at the leading edges in the migrating ECs. It is possible that TM expression can 
promote Plg activation to facilitate the pericellular proteilysis in front of migrating ECs to facilitate cell migration, invasion 
and angiogenesis.  
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